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Abstract

Project Code: RSA 01 — 2540
Project Title: C-BANDING AND G-BANDING CHROMOSOMES OF

CAMAENID SNAILS OF THAILAND, LAOS, VIETNAM,
MALAYSIA, SINGAPORE AND INDONESIA

invastigator: Assoc. Prof. Dr. Somsak Panha
E-mail Address: somsakp@sc.chula.ac.th
Project Period: 3 years

The purpose of the present study is to classify the endemic and endangered
Southeast Asian tree snail genus Amphidromus by using the morphology of
reproductive organs and the radula, chromosome analysis and biogeographic analysis.
Sixty-four species were collected from Thailand, Laos, Vietnam, Malaysia, Singapore
and Indonesia, and about one-third are found living in Thailand. The 17 living species
were used in this study. Haploid chromosome numbers of almost all species are 28 to
29 close to those reported by other papers for related groups. However, Amphidromus
semitessellatus and A. xiengensis have various values, ranging from 24 to 28 and 26
to 29, respectively. Karyotypes and C-banding analysis showed distinct evidence of
mainland species that possess mostly median chromosomes and few terminal
chromosomes, while island species have increased terminal chromosomes, so that
centric fission was observed. The Amphidromus atricallosus group , from mainland and
an island in the Andaman Sea and A. inversus from eastern Thailand and Singapore
are good examples. From biogeographic analysis using Huxley's meodifications of

Wallace's Line as a barrier, three groups of amphidromid snails are identified.

Keywords:  Camaenid Tree Snails, Camaenidae Amphidromus, Thailand
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niunaeduld (tree snails) insnariwimeigalulanlusmedl  esnntiuefifiou
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717 9 1 Fwlitdwn hldAanmzuisdns 9 snsnafemsdamayesssnsuas
Wugnssuvaaney  doanisldwuiassendns ¢ vpsnennanDFEERTInInNuniLai
(similarity) Jeenetalau t¥u Amphidromus inversus i’]aqﬁuﬁmmwimzmué’m@i
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ninfiatlia ovotestis LaTENINTNIINEN® C-banding baaautiTaLIRInNeE

adlalntluainay 7 slFandfannmaedoulasluloylasiiaiiiovas  pedal
land  wazl¥ colchicine e8ATM7T feed wilaulana1ms WnuazBoeuadua e
g

o as &
TasiulaufTaianundn
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4 Amphidromus atricaliosus WURWERWRBEET 26 1Tudulng Uadhethany
fi 27 (Panha et al, 1999) lwwnisfl A classiarius %d’ff@lﬂ%ﬂﬁ»}lu “atricallosus” @28
Anenzdmguinevandian wuduawwaasd 29 anmIgsnaninuislesiulo
WU Iﬂiiuisﬁuﬂﬁ 3, 4 V04 A. atricallosus Suwilinfieziie centric fission YinlMAanu
qu q U89 A. classiarius TRautnataan  agglsia Lﬁaﬂé’nwmzmﬁahﬂauﬁmf’\ A.
atricafiosus  Ranwazundlasialoafuiyy  median ﬁ‘:ammﬁ'aﬂﬁ@‘mmmmm
centromere 1ummzﬁmaa A. classiarius 1% median 20 fui Vwliy terminal 919 9 @;
TwflasudautradinldsadnivstldfunuduinlsyiuelFdownnz enmzandolunzia
Suaniin vneaniledszuno 40 Alawas) BT A. classiarius fowl19LENAILEY
sananngudotan  Juwliuifimifie speciation (FRUFNA uazAmey, 2543) Tafiadn
Husundgmiiiidoes ldimsfigaiae’ly wanINANEYadlaslulsuding17

anwuzvendion wigan wiadmgiwineveseTuriuiuiiiuwlluninaliouulas
\VITWNY (Panha et al., 2000)

Amphidromus inversus towBumnasuusidaieuszwinalBdunuiuinlug
nzuRNES TaYT  imeany gnsgindd) Ausllisanialds FUBNWRDLST 29
whrinwsiva et duuusiudulnnjliznandin median chromosome fiv 256 Tu e fiad
Fdandaalulilifies 17 ¢ \iiavh C-banding WU 9;‘*7} 1 WAz 2 289970 2 UFmiiaal
Wlaunn

Amphidromus xiengensis  \IwslEdRTuwain Insnssaefinfonnann o
i maniiaasnnBamaas Tuaanuasing  euawwasedRTTsocud 26-29 W 1
anulndfoenuansmzyas A atricaliosus LL@'Lf}aqmnﬁnwm:maaLLﬁaIﬂsIuImmﬁ“lﬁtfu
gmnnlu A xiengensis neaawwilafidnumeillu  median chromosome AaumNg
VaA  NRUYIIAAR: TWaaNTaNKIIaY terminal chromosome WRusnndu fuaw
WARHANFNIAUTALIUTERINFDTFINN19nile (uainsiusiaiiheoudeinn
Fodlwal) fien 26 wmsfisdlsonmeasinasn (eadnwiungdaidindwmin
Jauda 5 99nIa) Ne1 29 A xiengensis anaasUSmerswanaandudemDTRow Wl

ranwmzmesmudniinnuadgafanwuadisnnn

. .. , & A e = , e ,
Amphidromus principalis LﬂuaﬂTa‘nwu*nLm:m:ﬂmaan‘lmLLa:wum’m‘nﬂg

v
5l

imzdnasanlnauin alfdndsddunsdunuluiiasndaluinenuilasiden
anyusnFmwingveafon efprfuiuiuazusgaddnwoedian: (Panha et
al, 2001) fafinwdnwoemalastalsunusuawnaosdd 20 wudpriustidan
Twasdiila oy Lm'Lﬁa@mﬂa%ﬂ%wuéhwmmaa terminal chromosome (15) 41AN1
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median chromosome (14) \IuallFdusn A principalis 3uluallFdinasAndaudnate

Lulbl 9193 isolation LRz centric fission tWLEITAINITILATIER AT 9w

Amphidromus sp.  wapnniisafiwvegluuToouin 9 luwaefadaszning
Ussinalnouszany (Unmgnowiian@mudy dmdaguantmil)  wWieanfidnwus
Fuwnz ussAtwawnaendagf 29 T911Iu terminal chromosome {9 11 Budannt

AnvanugtTd way median chromosome &9 18

nINIEENndmans

Pilsbry (1900), Laidlaw and Solem (1961) TJUTJ?J"}TBQ&T&G%QU%WJJ;‘]DM
Amphidromus spp.  TiilT189muLER wuiuannin 80 stlFd Tmansraslwueionds
6 wadoazTusaniBesld vuwindulug wiimzvosdulailife vefiflan Tdaufions
aownitarandaniin  Uuinasemanly  uscnnwidud1gaues  Goldberg  and
Severns (2000) msAnwatsfimansodiereiuasszutenaldin flF Huxey s
modifications of Wallace 's Line 3xWuin Amphidromus (Amphidromus) fmanTzang
windauuuduiulnnununidy Iy dulein sunfanads Gl mzanan ues
71 wazuadiiten agﬁﬂﬁﬂwﬁwao Huxley ‘s Line Tuvms?i  Amphidromus
(Syndromus) ﬂajwaﬂ%f?ﬁﬁmmmﬁn wunenelzUuwuwududulagin A
(Amphidromus) LLGiﬁ):L‘ﬂuﬂ@;me (dominant taxa) UuRILMEI 9 laglamizinzwwa
NaNIUEzLAN LLa:agvlﬂma@'ﬁm’nmaa Huxley ‘s Line 27nLn1e Sulawesi (Celebes) uas
Lombok uasBulaiiidn (nnd 6) Answuveystialua g Lﬁu%umwmwagLnﬂzﬁﬁa 5 lag
LQW’}:W“JJ'Lﬂ']:"umﬂﬂa'lal.muﬁﬂ {Dharma, 1993 : Goldberg and Severns, 2000 : Panha
et at, 2001) inzfifivwalngitu vofiilnn Gk GUWLAN BT VB IN TR N
madugwinaidulddon it Fueailfen  dasnhfiwnummzawienantu
Lombok, Timor, Sumba LANZTWIAENANN § [TWMENTs IMzuauasiuaing innzen
Folunsiaduendwdugwdoivimzawaivglwdsswasnnunanuaosesdns e
wiimzanaluginasiianuannmaerasslisgnin  imzrwaEn o waEIn1 g
N%HﬁLﬂWN’]ﬁﬁ%ﬂiillUum’):ﬂlﬁdﬁvl.ﬂ‘ﬁﬂ’l‘iﬁﬂvlﬁﬁﬁmEJ“]J’] 2zWUAY abundance 1NN
ywmzrnalng  dszrmslwmens 9 awgné’ﬂm@mﬂﬂizﬂmmﬁu 9 vinlwlaifims
LLanL'ﬂ'§numaﬁugmmﬁuﬂizmmﬁu g fi’%aawwu"lﬁﬁ”’amw%mﬂﬂmU‘?’igqﬁmﬁam’m
m;mn'l:ﬁ'ﬁuﬁayjmﬁwmagﬂgmumnﬁu LLa:ﬁﬂ%mmmﬁﬁagmﬁm'ﬁu%u (Woodruff

and Solem, 1990 ; Johan-Nesson and Tatarenkov, 1997) ®3atlyzrminina1ienalszay
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: ':_-—- Warllau'n Line

| — deey 5 madsimaﬁans ul
Wal!ausunn s

—-— Wuhur*t erm

1 e Limit of Auistralian-
' - New Guimean mulniand
~ fauna iLvtinh!;ar s Line} ~

0 . auanu
)o - ipo 'uunan

pm:mc '

#

_J‘.’n,-*.sg"ir?g-d ; i-
& 1&6}‘;‘1 : {'

S

L5
L..

A = ﬁv T s . =
NINN 6 Lhﬁﬂﬁﬂ'l‘é')Lﬂﬂ:’-ﬁﬂ']?ﬂ'a'Z'inU'ﬂﬂ-ﬁﬁE]Uuﬂ'ﬂuumﬂ]ﬂf!&l Nl Huxley's Line ('NR‘TIU}”,
Amphidromus (Amphidromus);, 198%713, Amphidromus (Syndromus);, 13860, n&jnaﬁ%ﬁﬁWLWW:
vasHAUTueE)
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ﬁumau?‘mMmumaammﬁmﬂ%mUmaﬁugmmLﬁmmnﬂszmmﬁaﬁuﬁmmmﬁn by

'
=

mnma’mvamumaﬁ’uqmwﬁma:mm awﬁmﬁ:wﬁaﬁaﬁ%ﬁwﬁmmé’wﬁuﬂﬂﬁ%@

|

NIWUENTIN (O' Brien et al, 1985 ; Satoshi, 1999) waliuduinaufirdsing

g
=

ﬁnm@imﬁmaglmmu Lﬁamm*}wé’uﬁ'uﬁwaaﬂajmﬂ%ﬁ@m 5 ﬁ’uaquﬁmam?ﬁﬁ
maRuulasauadalagmrhemziianasiiesdy DNA (sudnd tuwiuazams |
2543) I@\ﬂLaww:ﬂEjuﬂaaunmﬁufu%mﬂuﬂmm arboreal mﬁ‘ﬂagum’fﬂﬂnﬁamaaﬂ
FAe nmsnasuudasgmwiioadnissarsiiussalzmnivasmasndtiild  Wanis
"31)”9@1‘a"[ﬂmmimhmLﬂ‘%amﬁUuﬁummaamﬁﬁQ’ﬁﬂwwlmaﬂﬁdauﬁw common LAz
panudoamuwm sl anuudasvessnmuadanldiduetnid 1w Mandarina (Satoshi,
1999)

NS ANAURZT D LA LS

Namsﬁﬂmwv’jmaﬂunmﬁuaqa Amphidromus  wuinduniwennsanunain
wmﬁmafﬁ’;mwé’nﬂs:mwﬁaﬁﬁwé’mnag}lumuzﬂnmuLﬂuamamn Abbott (1989)
Wi Amphidromus glaucolarynx  giyWugllandszinalnoudy sumwganns
Matatld warwuimaoslEdluAauDusussuladifoguiufanmsvhaisth uas
mysmenishiianfimsnyldswie mansznslunimaedueziuaanidosld
ﬁ’ﬂﬁwaU%ﬂﬂﬁ%LfJ%ﬂ%’Wmm"naagﬁmaﬁuﬂﬁmumzﬁmLLa:‘lumamaﬂ%éﬁﬁmmm
ﬁawm'l,uaﬁmLLa:mi‘nmwia;ﬂlaﬁmum (Panha, 1996) s sanfunmsanmasaiing

ﬂi:mﬂ"l,mﬁﬁaﬂun’uﬂuaQﬁa%ﬁaiuﬁmaaﬁiwmuﬁemm

snwmensmpInovasdianduiianunmnuatounlualiduundudn
1%EQLLQ:WUMWHU%LHW:"}JW]@ﬂm\‘J {Goldberg and Severns, 2000) uanmnfusﬁ'&wumm
WRINRADVBIAN BN 9 WEZANURAINRANIUBIRDL TARD DU WANZTWIALAN
naneaEfusaslitiniossermadfonusamelingualddumduinivg - udwy
Ao A sl A TaLau LW IE R I NE M ISR IR NI BILEREY (Bishop, 1977)
Amphidromus atricallosus group dusagafAngaLon WUMSNTEHUBLA A UING)
Saanmy Wi aztuen axiueanuedlng 81 wsrmeldvaslneendeienlds fns
nyzilu type “ atricafiosus * INNE Y LLﬁQﬂJWWU%ﬂﬁqT\HQ{ﬁ’Iﬁ UATFEITITUID

type “ leucoxanthus “ wufiaztuaanuedlng 12u3 type “ perakensis Wyt
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wATETETINTIs adlUauiswnade &elds lwaniefl A siminis Adwulsuwmeusiii
89 (T1319N) ﬁLi"JugﬂmeﬁoﬁL%adwﬁuuﬂﬂﬂmn “ atricallosus “ group UWLNUAK
wa) (Panha et al, 20000) mshaszdlaslulan wudnsoenRUAsuulasnes type
#1499 wwdmrufininludnsosdagiwinen duwudneuzadlenifidnadu wy
§n¥mz median chromosome VadalBauuLduAnlnniuNnd1  terminal chromosome
UWRZRILNALAYU  centric fission UmMzIMIALANTwMzaTlunauglT] A classiarius
anwmszlaslulouwas A siminis  vwMzuasiied @51In) Sanwuandrean A
atricafiosus wsnworvasiuuuszurislaslalonlaoillotedaon madensieay
C-banding

Amphidromus inversus JTIuBnalFdnieiwunnszananesns aILALURLHY
dulng lwdsawy Tno vuads fealus dulefids Mimzrnuszuaiiien Anwmzvas
- 1 Sy g & al @ oA 5 1 =) [ ] o _~
wRanwuiiellFauwmzuaiifioaionudwitsonalFsuuidudnlngadsanu /%
lalnilvasadddfinginzuanans ey3 Ie1 median chromosome 1 25 ua: terminal
i i As gAY o a \ i =
chromosome 71 4 luwanzfallFan ldandanlus J¢1 median chromosome # 17 uaz
terminal chromosome 71 12 ¢uawwanndvadNasasllenyiniu 29 inzusuamIiuey
W MUHUER ALY 2 flawwas Tunig biogeography wanfiadnfuukudulng afisy
N e & o w a A v oz as =
AuRDEaRFealdIwn  suduwiwananiuinn  anwueaiile indAdenwdunangiuiiv
fwih anaLfia centric fission wasETIddludalUindsnnuonamannaldsuuurudnlng
A 3 o o @ a v aa
mandtanndunawu  szeznafdulduin 9 a1 ldiie speciation lélunydii

r=3 Qe @ o H’ o i J L7
mswggau"lm:mu DNA 2719 W ANaauRTaLIwninile

2

Amphidromus xiengensis Wualltauwaansida Lilu subgenus * Syndromus ©

wumsnazonatuie - nsanwnefdaunsoiudadnaldangeslng e
wusdaithesodusent usrveinwwiuidadthindunily  ansozvesddonnilen
Aunniszms wdsaiudugwineesatngduiug  dayanslesTuloufiduidu
WAEANU A, inversus ABF9819N 1L BAAT median chromosome  ¥INAT1  terminal
chromosome ( 22, 4) @988 WYNINMAA:TWEDNAUAT terminal chromosome R (19,
10) fuswwasndaITuetITAN 7 26 Was 29 WasIFeILTIoRhenTIATd

o A e = w a6 e o
Vﬂﬁ@%ﬂf“?'ﬁq%ﬂw@]waqﬂ AOURDIUIIA I D URUTENULENDDNAIINN

Amphidromus - principalis PNMznsznata? Inauaasliiinans meyad

isolation IN&UTFOU 9 MeanwardmMgIWInmvendfon adfuiul Anwuzved

: "

laslulonfiny median chromosome  dlentiaenin  terminal chromosome (14, 15)
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, . o [ . . . L. e ' e £«
isolation ﬂ’]"ﬂﬂ"ll‘lﬁmﬂ centric fission vL(ﬂL"D"LLﬂu WGALIPANLIWNROLAN 29 TITw

L
=

AN MU LAWY D IR A EIATL

Amphidromus sp.  &UEFlwlagaiidismuznidsinainouazaidiofion
aaneu 2543 anwuitfan Junudast Sylddnsnuileanden Duelddlnifdani
wwuwadely  Auawwaspan 29  dbdneesansmrvesnasuntinl) @1 median
chromosome Wa:z terminal chromosome 71 18 W&z 11  S9AISNNMATYDIRUTAUWLEY
Aulngy Iigunn

wfninlaedvnuauwalasiulonan pedal gland ldudauisoduunnoy

oA el Al & o , = w . v o a A
Vmeaunnaﬂ“mﬂmmmmumammamﬁu 5§ w1l C-banding Muargnduiuau

dnanuwuasntilani A nuwndidseiuann msanseTInvesn LTeTau lasialay
AavnaruaduwalFdAnululsanealng LHASINMNTLAUAN D 819D WAV
Amphidromus Pududsafivdedilunanasfuiiosnnnasnguiidsdwiuy

nocturnal  TTLAURIadnaTluansIUTHInadarinldan agnslsiddayaasedalazineg
lideaflwdfen waapiannoudt masohundsasUszneunisminmInTzan s
nileans sz IR s i leatlE fuassrneatl Tl daadulen
Fayafildonnstnnluedidnsmuedudundngudi llEdudunsiaduunles
Pilsbry (1900) waz Laidlaw and Solem (1961) leaifluaded uanmﬂﬁ?uﬂ'uﬂmj”a;&aﬁu

sulumadaredluszdvisluanadaly
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nanwIn 1

mansznenapiinsad fuguinenvaseiasiuiug uszlaslulonueswey A. atricaffosus
group

= .3

MINTENENUNNMans FugwinenvasaipizRulug use laslularsunananniie A. classiarlus

- 3

£ . = [ o

mineaeagimand Fupnuineweseivziuiug ussleslulavvamassiia A, inversus
nmsnsznemnagfinges uszlaslulasvaswonfia A. perversus

nmsnezanemaniiemans uaslaslulouysmessiia A. schomburgkl

manssnamaniimaas wazlaslulavvaswessfia A. siminis
msnsznenIpimaaiuamausia A. tanyal

msnszaenanimans uszlaslulowueanesriia Amphidromus sp. 1

minsrnemanfienaes uaclaslulouvomensfia Amphidromus sp. 2

mInsznenglinaed fugwinmueseioriuius uazlaslulauvesnansiia A. areolatus
mnszemipiienaas usslaslulonvemensiia A. flavus

minsznenglienaed fuguinmuesseioaziuiug uazlaslulaueswansiie A. glaucolarynx
msnsznenalmand fugwineuesaiozfunus usslaslulawvemvensiia A. principalis
mansznemaniienaad Sugwineese i iuwug usdlaslulovvemonsila A,
semlitessellatus

mneaeniniimaes wazlaslulauvamenniia A, sinensis

mansznenIgiimaed Fupuwineivesadiofunus uszlnslulouvewessiia A. xiengensis
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often resulted in a concomitant increase of species richness. The example of the Caribbean
island of Martinique is particularly relevant of this situation. Fifteen freshwater species may
be considered as native on this island, but during the last five decades, thirteen new taxa have -
been added to the local fauna. The introduced snails include four planorbids (Biomphalaria
straminea, Helisoma duryi, Amerianna carinata and Gyraulus sp.}, eight thiarids (five distinct mor- - :
phs of Melanoides tuberculata, Thiara granifera and Thiaridae sp.) and one ampullarid (Marisa
cornuarietis). The introduction of foreign species resulted mainly in an increase of the species
richness. However, populations of Biomphalaria glabrata and B. straminea, the intermediate snail
hosts of schistosomes on the island, were strongly reduced in numbers and density following
the invasion of the whole hydrographic system of Martinique by thiarid snails.

Laboratoire de Biologie Marine et Malacologie, Fcole Pratique des Hautes Etudes, Centre de Biologie et -
d'Ecologie Tropicale et Méditerranéenne, Université de Perpignan, Perpignan France.

LAND SNATL FAUNAS OF THAILAND AND NEIGHBORING COUNTRIES

Somsak Panha'? and John B. Burch*

Nearly all species of non-marine mollusks either do or probably can serve as an intermediate
host for some trematode or nematode parasites. Therefore a detailed knowledge of the snail
fauna of any geographic region is important for parsitology. Despite a century of shell collect-
ing, and of increased biodiversity awareness in recent years, the land snail faunas of Thailand
and neighboring countries have never been comprehensively assessed. We surveyed and col-
lected land snails from all habitat types in Thailand, and in some parts of Myarimar, Laos,
Vietnam, Malaysia, Singapore and Indonesia. Of the more than two thousand species of man-
grove and land snails in this area, the mangrove pulmonates are the least regionalized, some
species being almost cosmopolitan in their distribution, e.g., Ellobium aurismidae (Linnacus 1758), .-
E. aurisjudae (Linnaeus 1758), Cassidula aurisfelis (Bruguidre 1789) and Melampus (Melampus)

fasciatus (Deshayes 1830). On the other hand, the land operculates and land pulmonates show
" very specific diversity and evolution in each country, particularly among the micro snails. The
most diverse species areas are the Malay Peninsula and Borneo. Of the ca. 600 Thai land snail
species already described and published, only about 5% are endemics. The rest are shared
with the faunas of neighboring countries. Most of the beautiful tree snails are endangered, eg., |
snails of the genera Papuina and Amphidromus. However, some snails that formerly were re-
ported tobe extinct, i.e., Rhinocochlis nasuta (Metcalfe 1851) and Amphidromus glaucolarynx (Dohm
1861), were found living. |

'Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand. S
Museum of Zoology and *Department of Biology, College of Literature, Science and the Arts, and School
of Natural Resources and Environment, University of Michigan, Ann Arbor, Michigan 48109, U.S.A. .

Phylogeny ':-E

EVOLUTIONARY RELATIONSHIPS OF THE FRESHWATER MUSSELS (BIVALVIA:
UNIONOIDA) AS ASSESSED BY MOLECULAR AND MORPHOLOGICAL
COMPARISONS

Arthur E. Bogan', W.R. Hoeh® and W. Heard’

The lack of a robust phylogenetic hypothesis for the higher taxa within the Unionoida has
impeded evaluations of character state evolution within the group. Relationships within the

Unionoida were initially assessed using comparisons of cytochrome oxidase subunit (COL)
- ERY
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Two new species of Amphidromus (Stymommatophora, Camaenidae) from Thailand,
with notes on shell morphology and anatomy of some other species of the genus

Somsak Panha'?, Chirasak Sutcharit', Anchira Maneewong', and John B. Burch***

'‘Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand.

"Museum of Zoology, College of Literature, Science and the Arts, University of Michigan, Ann Arbor, Michigan
48109, US.A.

*Department of Biology, College of Literature, Science and the Arts, University of Michigan, Ann Arbor, Michigan
48109, US.A.

‘School of Natural Resources, University of Michigan, Ann Arbor, Michigan 48109, U.S A,

ABSTRACT

Floristic and faunistic surveys in April 1999 and April 2000 of Thai islands were
carried out under the sponsorship of the Plant Genetics Conservation Project of the Royal
Initiative of Her Royal Highness, Princess Maha Chakri Sirindhorn. As part of that
project, the land snails of Tachai Island in the Andaman Sea and Kra Island in the Gulf of
Thailand were investigated. Two new species of the tree snail genus Amphidromus were
discovered. Descriptions of the new species include characters of shell morphology, shell
color patternm radulae, and genital anatomy. Amphidromus (Amphidromus) classiarius
new species is characterized by ... Amphidromus (Syndromus) principalis new species
is characterized by ... Anatomical notes on some other species of the genus are included.

INTRODUCTION

The Plant Genetics Conservation Project of the Royal Initiative of Her Royal Highness,
Princess Maha Chakri Sirindhorn, has recently given tremendous support to Thai biodiversity
research and conservation. Floristic and faunistic surveys are the main purpose of the first step
of the project, with mainland species, and some particular island species, as the initial targets. A
very important collaboration for the island surveys is with the Royal Thai Naval Authority,
especially the Naval Special Warfare Group form the Naval Fleet Command. The Navy is
providing ships and crew. Naval personnel have given especially useful support to our efforts.
Thia project is sometimes referred to as the Princess Expedition, and is the first such project run
by Thais.

The mollusk survey is the part of the project that emphasizes terrestrial snails. Among the
land snail taxa, the arboreal genus Amphidromus Albers 1850 is an important group species,
genetic and ecological conservation. Panha (1996) reported 18 species of Amphidromus for
Thailand, including a recently described new species (Panha, 1997). The distribution of
Amphidromus is Assam, Burma, Thailand, Indochina, the Maldy Peninsula, Indonesia, various
Pacific islands, and northern Australia (Richardson, 198_; Laidlaw and Solem, 1961; Solem,
1965, 1966, 1983; Dharma, 1993).

Fulton (1896) and Pilsbry (1900) are standard papers for Amphidromus identification,
although the key characters used are limited to color forms and shell morphology. Useful
anatomical papers are those of Bishop (1977), Minato (1979), and the excellent paper by Solem
(1983) on Amphidromus from Australia.
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MATERIALS AND METHODS

In April 1999 and April 2000, Tachai Island (Ko Tachai) in the Andaman Sea and Kra Island
(Ko Kra) in the southern Gulf of Thailand (Fig. 1) were surveyed for land snails. Two new
species of Amphidromus were collected, one species from each island. Shell morphology, color
pattern, radula and genital anatomy traditionally have been significant characters for taxon
identification and systematic placement, and these characteristics are described below for the two
new species.

Shells descriptions and terminology follow standard prectices for land snails. For study of
anatomy, the animals were [7anesthesized, how?] ... and fixed in ... The animals were removed
from their shells by ... For the study of the genitalia, dissections were made by carefully cutting
through the head-foot body wall, cutting the atrium near the genital pore, removing the whole
genitalia (except for the ovotestis), then separating out the female and male systems, and
separating the organs [in a petri dish [bottom covered with paraffin?] . The intact genitalia were
hen drawn with the aid of a [7camera lucida] (Figs. 33-40). The dissected soft parts are
preserved in the malacological collections of Chulalongkorn University. Radulae were carefully
dissected from the buccal mass, ... and photographed with a scanning electron microscope
(SEM).

DESCRIPTIONS
Amphidromus (Syndromus) principalis, new species

Description of shell (holotype): Shell large for the subgenus (height 36.1 mm, width 19,2
mm), conical, sinistral, yellow, with some mixed greenish-yellow on the last whorl, translucent,
polished, with 5.5 whorls.The apex is brown, obtuse, smooth and glossy. The aperture is ovate
and white in color. The peristome is white, narrowly expanded, the umbilus closed. All sutures
are shallow. The snail’s

Body is cream to white, with pale brown on the head and tentacles. The genitalia are similar
to those of A. (S.) glaucolarynx (Dohrn, 1861) and A. (S.) areolatus (Pfeiffer 1861), b ut the
flagellum and seminal receptacle differ by ... (Figs. 33, 34, 35, 36, 37). The epiphallus is short
and has a short spatulated flagellum. The seminal receptacle is roundly bulb-shaped and has a
long duct.The radula differs from other species of the genus by ... The central tooth has a single
cusp; the proximal lateral teeth are bicuspid and lack ectocones. The antero-marginal and
marginal teeth are tricuspid. The cusps of the marginal teeth have two or three cusps (Figs. 8, 9,
10).

Type locality: Kra Island (KO Kra), Gulf of Thailand, 8° 23* 55" N, 100°,44’ 2"E, 120 meters
elevation, in a dry evergreen forest near the central peak of the island,

Habitat and geographical distribution: This species was found on leaves and trunks
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ABSTRACT

Floristic and faunistic surveys of is}ands were carried out under the
Plant Genetics Conservation Project on the Royal Initiative of Her Royal
Highness Princess Maha Chakri Sirindhorm in April, 1999 and 2000.
Malaco-fauna on Tachai Island in the Andaman Sea and Kra Island in the
Gulf of Thailand were investigated. Two new species of the tree snail

genus Amphidromus were discovered. Descriptions of the new species

using the shell morphology, shell color pattern, radula and anatomy of
genitalia with additional anatomical notes of some other species are

presented.
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INTRODUCTION

The Plant Genetics Conservation Project as the Royal Initiative of
Her Royal Highness Princess Maha Chakri Sirindhorn has recently given
tremendous support to Thai biodiversity research and conservation. Both
floristic and faunistic surveys are the main purpose of the first step of the
project. Main land and some particular island species are the targets. A
very important collaboration for the island surveys is with &e Royal Thai
Navy Authority, especially the Naval Special Warfare Group from Naval
Fleet Command for providing ships, crew members and navy men, who
gave very useful supports. Sometimes this project is referred to as the
.Princess Expedition, the first such project run by Thais. The mollusc

survey is a part of the project which emphasizes on terrestrial snails. The

tree snail genus Amphidromus Alber, 1850 is an important group for
species, genetic and ecological conservation. Panha (1996) reported 18
Amp_h;d-romus species found in Thailand, including a recently described
new species (Panha, 1997). The distribution of the genus is over Assam,
Burma, Thailand, Indochina, the Malay Peninsula, Indonesia, Pacific
Islands and Northem Australia (Richardson, 1988; Solem 1961; 1965;

1966; 1983; Dharma, 1993).



In April 1999 and April 2000, Tachai Island (Ko Tachai) in the
Andaman Sea and Kra Island (Ko Kra) in the southern Gulf of Thailand

(Fig. 1) were surveyed. Two new species of Amphidromus were

collected, one species from each island. Shell morphology, color pattern,
radula and anatomy of . genitalia are significant characters for
identification.

Fulton (1896) and Pilsbry (1900) are standard papers for

Amphidromus identification; however, the key characters used are color

forms and shell morphology. The anatomical papers are from Bishop

(1977), Minato (1979) and the paper on Amphidromus from Australia,

with anatomical notes on several species written by Solem in 1983 as

excellent anatomical information.



DESCRIPTION
Family CAMAENIDAE Pilsbry, 1893

Genus Amphidromus Albers, 1850

Amphidromus (Syndromus) principalis new species

(Figures 2-3)

Description (Holotype) : Shell large sized for the subgenus (height 36.1
- mm, width 719.2 mm), conical, sinistral, yellow, with some greenish
yellow mixed on last whorl, translucent, polished with 5.5 whorls. The
apéx 15 bl_fown, obtuse, smooth and glossy. The aperture is ovate, white
color. The peristome is white, narrowly expanded, the umbilicus closed.
All sutures are shallow. Whole body is cream to white with pale brown on

head and both tentacles. Genitalia is almost similar to of A. (8.)

glaucohiafmx (Dohrn, 1861) and A. (S.) arcolatus (Pfeifter, 1861) but the
flagellum and receptaculum seminis are different with specific characters
of the new species (Fig. 33, 34, 35, 36, 37). Epiphallus is short with short
spatulated flagellum. Receptaculum seminis is round bulb shaped with
long posterior part of receptaculum seminis stalk. Radula is different from

any other Amphidromus species. The central i1s monocuspid but early
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lateral is bicuspid without ectocone. Latero-marginal and marginal teeth
are tricusptd, giving two scrapes ectocone at marginal teeth (Fig. 8, 9, 10).
Type locality : Kra Island (Ko Kra), Gulf of Thailand at 120 metres
elevation (8°23" 55" N 100° 44’ 2" E), dry-evergreen forest near the
central peak of the island.

Habitat and geographical distribution : The new species found on tree
leaves and trunks. The known localities of the new species'are at the type
locality, and some similar old shells were collected from Wua Ta Lab
Istand of Ang Thong Marine National Park at 9° 38’ 6" N 99° 48" 16" E.
Variability : The shell height of the type material ranges from 24 to 36
mm, the shell width from 13 to 19 mm (Table 1).

- Type material : The holotype (CUBMZ 6336) and fourteen specimen
paratypes (CUBMZ 6337) are deposited in Chulalongkorn University
Museum of Zoology. Twelve specimen paratypes (CUBMZ 6338) are
kept at National Museum of National History (NMNH), Washington
D.C.; The Field Museum of Natural History (FMNH), Chicago;
University of Michigan Museum of Zoology (UWZ), 4 specimens for -

each museum.




Etymolegy : The specific epithet “principalis” is from the Latin meaning
“princess”, that is referred to Her Royal Highness Princess Maha Chakri
Sirindhom who chaired the Plant Genetics Conservation Project on the
Royal Initiative. The project i1s now the great activity to support
biodiversity in Thailand.

Discussion : Amphidromus (Syndromus) principalis new species is

distinctly different from other Amphidromus (Syndromus) species in

having whole yellow shell with all sinistral population. Anatomical data

of genitalia is similar to that of A. (S.) glaucolarynx (Dohrn, 1861) and A.

(S.) areolatus (Pfeiffer, 1861), but the flagellum and receptaculum

seminis are distinctly different.

Amphidromus (Amphidromus) classiarius new species

(Figure 20-21)

Description (Holotype) : Shell medium sized for the subgenus (height
37.9 mm, width 20.15 mm), conical, sinistral, greenish , tranélucent,
polished with six whorls. The apex is almost white, little obtuse, smooth
and glossy. The last whorl is convex and has a dark oblique band at 5

whorls. The aperture is ovate yellowish within, and pale brown at
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columella, white at outer and inner lip. The peristome is white, narrowly
expanded; the umbilicus closed. All sutures are shallow. Whortl sizes
increased two times respectively from the first to last whorl. Whole body
is cream with brown tentacles, foot sole has pale orange color while A.
(A.) atricallosus has bright orange color. Genitalia is similar to of A. (A).
inversus but the flagellum is longer, but anterior part of receptaculum
seminis stalk are quite shorter. The shape of receptaculum seminis is
distinctly different from of A. (A). atricallosus with round shape (Fig. 38,
39, 40). Central tooth of radula is monocuspid but lateral teeth are
bicuspid. Latero-marginal and marginal teeth are tricuspid which is a bit
larger than central and early lateral teeth, giving a small sharp ectocone
(Fig. 24, 25, 26).

Type locality : Tachai Island (Ko Tachai), the Andaman Sea, near Pang
Nga Province at 10 metres elevation (9° 4’ 9”7 N 97° 49" 1" E),
dipterocarp forest near sandy beach on the eastern side of the island.
Habit;t and geographical distribution : The new species found on tree
leaves and trunks. The only known locality of the new species Is the‘type
locality at Tachai Island.

Variability : The shell height of the type material ranges from 37.45 mm

to 37.90 mm, the shell width‘ from 20.15 mm to 21.1 mm (Table 2).
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Type material : The holotype (CUBMZ 6339), four specimens and four
shell paratypes (CUBMZ 6340) are deposited in Chulalongkorn University
Museum of Zoology. Two shell paratypes (CUBMZ 6341) are kept at
Nattonal Museum of National History (NMNH), Washington D.C. Two
specimens paratypes (CUBMZ 6342) are deposited in Museum. of
Zoology, University of Michigan, Ann A;bor (UMMZ), and another three
shell paratypes (CUBMZ 6343) are deposited in the Field Museum of
Natural History (FMNH), Chicago, Illinois. |
Etymology : The specific epithet “classiarius” is from the Latin meaning
“of the Navy”, that is referred to the dedication of the Royal Thai Navy
Authority which extended the responsibility to Thailand - biodiversity
particularly on the island project.

Discussion : Amphidromus (Amphidromus) classiarius new species is

distinctly different from other Amphidromus (Amphidromus) species mn

having surrendered shell shape of the whole sinistral population. The

shells of A. (A.) classiarius are most similar to the “perakensis”, a variated

form of A. (A.) atricallosus (Gould, 1843) but differ in indistinct inflated

last whorl, while A. (A.) atricallosus has great inflation. Anatomical study

of genitalia of the new species 1s absolutely different from A. (A.)

atricallosus particularly the large round shaped receptaculum seminis ,
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while flagellum has long slender shape with blunt tip, but has sharp tip in

A. (A) atricallosus (Fig. 38, 39).

Remarks ; Radula structure of seven Amphidromus species showing in
this paper ( Fig. 8-19 and 24-32) are almost the same in some generic
characteristic for example the spatulated central tooth with truncated tip

but in A. (S.) principalis has round shape, marginal teeth are quite unique

character which is different each other. The very strange shape from

others is of A. (S.) glaucolarynx , with long spatulated central and early

lateral teeth. The unique marginal teeth possess two scrapes endocone and
three scrapes ectocone (Fig. 17, 18, 19).

Genitalia anatomy of eight Amphidromus species (Fig. 33-

40) are almost the same structures. There are some unique characteristics

- which different each other for example in A. (8.) glaucolarynx has ample
shape receptaculum seminis and short sharp tip flagelium, and the
anterior part of receptaculum seminis stalk 1s quite inflated (Fig. 34). The

ﬂagelfum of A. (8.) principalis is very short but the posterior part of

receptaculum seminis stalk is very long. Receptaculum seminis of almost
all species are round shape but in A. (A)) atricallosus long siender or

finger-liked shape (Fig. 38).
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Figure 1. Map of southern Thailand showing Tachai Island (Ko Tachai)

and Kra Island (Ko Kra), type localities of two new Amphidromus

species.

Figure 2-7. 2. Amphidromus (Syndromus) principalis new species

(Bar =1 cm) 3. Shell of A. (S.) principalis ;4. A. (8.) glaucolarynx ; 3.

A (S.) xiengensis ; 6. A. (8.) semitessellatus ; 7. A. (S.) areolatus (Bar =

1 cm).

Figure 8-19. Radula teeth of some Thai Amphidromus (Syndromus).

8. A. (8.) principalis central and lateral teeth ; 9. Latero-marginal teeth 10.

Marginal teeth ; 11. A. (8.) xiengensis central and lateral teeth ; 12.

Latero-marginal teeth ; 13. Marginal teeth ; 14. A. (S.) semitessellatus

central and lateral teeth ; 15. Latero-marginal teeth ; 16. Marginal teeth ;

17. A. (S.) glaucolarynx central and lateral teeth ; 18. Latero-marginal

teeth ; 19. Marginal teeth. _
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Figure 20-23. 20. Amphidromus {(Amphidromus) classiarius new species

(Bar=1cm). 21. Shell of A. (A.) classiarius; 22° A. (A.) atricallosus ;

23. A. (A} inversus (Bar =1 cm).

Figure 24-32. Radula teeth of some Thai Amphidromus (Amphidromus).

24. A. (A)) classiarius central and lateral teeth ; 25. Latero-marginal teeth

; 26. Marginal teeth ; 27. A. (A.) atricallosus central and lateral teeth ;

28. Latero-marginal tecth ; 29. Marginal teeth ; 30. A. (A.) inversus

central and latreal teeth ; 31. Latero-marginal teeth ; 32. Marginal teeth.

Figure 33-40. Genitalia of six species of Thai Amphidromus. 33. A. (8.

areolatus ; 34. A. (S8.) glaucolarynx ; 35. A. (S,) semitessellatus ; 36. A

(8.) principalis ; 37. A. (8.) xiengensis ; 38. A. {A.) atricallosus ; 39. A.

(A.) classiarius ; 40. A. (A.) inversus. (Abbreviation : AG, albumen

gland ; AST, anterior part of receptaculum seminis stalk ; CD, common
duct ; E, epiphallus ; F, flagellum ; P, penis ; PRM, penial retractor muscle
; PST, posterior part of receptaculum seminis stalk ; RS, receptaculum

seminis ; S, spermatheca ; V, vagina ; VD, vas deferens) (Bar = l- cm).




16

TABLE 1. Size variation in six species of Thai Amphidromus (Syndromus)

[ Species " No.of [ Height (mm.) Width (mm.) Whorls
P Specimens | Mean Range | S.D. | Mean Range S.D. | Mean .
A (S.) glaucolarynx 28 232 | 222-246 | 1.08 | 116 | 11.2-122 | 1.14 5.5
A. (S.) xiengensis 10 277 ! 260-336 | 130 | 124 | 11.0-13.2 | 1.18 6.0
A. (8.) semitessetllatus 6 251 | 214-303 | 1.34 | 114 | 10.2-125 | 1.17 6.2
A (§)) areclatus 9 283 | 263-282 | 1.06 | 114 | 11.2-115 | 111 6.5
A. (S.) tanyai 4 21.6 | 21.2-224 | 1.05 | 11.1 10.8-11.5 | 1.13 5.3
A. (S.) principalis 34 | 30.14 | 24.2-36.1 | 2.65 | 16.6 | 13.2-19.2 | 1.27 5.7

TABLE 2. Size variation in four species of Thai Amphidromus (Amphidromus)

Species No. of M Helg};lﬂmm-) T . S.D Whorls ,
Specimens ean ange S.D. | Mean Range D. | Mean

A. (A) atricallosus | 18 375 | 3374434 | 45 | 21.1 | 203232 | 2.1 6.1

A. (A inversus 12 413 | 376482 [ 40 | 215 | 20.0-24.1 | 2.0 6.0

A. (A.) schomburgki 8 40.8 | 36.4-47.1 | 47 | 224 | 21.1-23.8 | 1.2 | 625

A. (A) classiarius 24 376 | 374-37.9 [ 0.18 | 20.6 | 20.1-21.1 | 0.4 6.0

-
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