


TRF (RSA/15/2537)

TAXONOMY AND EARYOTYPES OF LAND PULMONATE SNAILS
OF THAILAND

Project Leader
Assoe, Profl Dr, Somsak Panha

Department of Biology, Faculty of Seivave, Chulalongkorn University
Banglkaolk 10330

DBecember 1997



Falaraniaidn - aunmAsnuazaslatenmmemminulsmalne
TAXONOMY AND KAAYOTYPE OF LAND PULMONATE SNALLS OF
THAILAND

swalasanis © RSANSRSIT

Wi - rmamnaneved me dudni degue

MR AnsineaEaet qiasansalineAng i

UvIAete Ahstract)

Tlannediamnamuazrnifui Suadvsfuidnassmsemnun st
waalAAmea A adAn | (Type specimiang wwnﬁi-‘rnﬁ'rufrfmm.mm-ﬂﬁ?mmﬂ
Tiadmavinlan ﬁ-:'lumtijﬁm?-n"- irl uazinde wifsimiH ARt e suntmann
TIME T TRRA T R Areusmsy Ui an ussyasau
sanlezmadulindofifen  dedaenilldgutitiinndn oz s
e Maconomy) Wiel  nefnssnus) (Classficationl  nysEsWsRaR A AR
fidemificanion)  wREAEA I ARETRA BRI (iimentorel e
Anrdasansiliodt i fostaladuman Gysematic Collection)  FatnEndsmit
'1!_1'151:Jﬁﬁn*r:ﬂ‘Eﬁr'EJT'i:-1m'ﬁﬁ'd*m‘lun'ﬁﬁﬁﬁuunmﬂﬂﬂuqmﬁsmm.:'urhEiq#u dlpsanms
ﬁ‘wi"ru.u|'11.'ifiu'l.urrﬁﬁﬁr.humﬁu'l.%'ﬁﬁnﬂ-1'wriﬁ'mg%ﬁmrmql.ﬂﬁhmﬂuﬁw‘lﬂm fshefi
marphelooy|

mamsAnelussmsrniien 33w eweniis Masbendroft e Tilh
pviauiiute Sole 'w:ﬁmqﬂ-iﬂ-a Tomiin uﬂ::-rr.tﬁjﬁﬁﬂ Habe  Sumuimiidmysa
nrAneaanarun i lizmeinaiueetann ST o R
TrEnue Fuhsiofer sazsimmeimas Weh AT mssnzimhiy sl
UL 2 1ﬁa?mﬂm’|1r'ﬂwﬂm':rm-mmaauﬁﬂﬂﬁmfiﬂ wiet drsinefnng e
g 6% mnmsineweiautiue 8 aa 1988 Wmmsnmanunssiaiu 19 2
T2 ane 247 aild '[1;ﬁﬂ:;-‘m'r‘_f»:-uumﬁuLﬂuﬂﬂ"ts«ﬂ’m_:i'nmtﬂnﬁq 11 atEd wezlusnu
7oned wewemadlegny 5 2aF filwmsliien ssefhvumilussa i

stiftaga 1 994 Variginidae, Camasmidas, Arophentday, Steataricss uaE Bradybasridea



VAR TR S s A ﬁmﬂﬁumvjuﬁmmﬁuﬂu GRIES
Fm:uﬁ;:m’mﬁﬁ'uﬁ1nﬂﬁ'ﬁnﬁjﬂ'ﬂﬂ"lﬂﬁnﬁu1ﬁqer thmsfuan 1dur RN
Anilndamrds  gemunkemiRutanszsm L T T P R T TN T SRt
Fowwigdaiidiee  dwreoils Wi aveaslerRseeEuysast WA
Anidimaudene  insdimnliug quematieirsnmes L AR
apaan L Uil dimensiueandsainliel  wade
Wagfndiluuans i Wi i il e whimminenidfdafhgd Qe
Wun mdnuiugdndlieanam eI ibedes  sensndeiug
Fedlsa e u"mmﬂ':ﬁr|ﬁf‘=1'ﬁqﬁwi1-.:'3141ﬁwmﬁﬁmwﬁmnuﬁwmqﬁﬁﬂqﬂﬂr:
‘imumm:ﬂnm&'nmﬁmiﬂ'ﬂﬁﬂ-Lﬁmm Wi i i aneass e
Ak il gene leovidls 1 wee a3 wiled wantdy lude
Wi 247 o s AR e ditwon el urdarmc
wpocies] Aty 21 8% ﬂ'u-a"ll.ﬂu-‘mmuiiqgnﬂuu‘rimJﬁuﬂ'wﬁﬁzxﬂuﬁﬂmﬁwnﬁummﬁm
A% ARSRatEan 10.4% UnTiflE 0.0% ﬂﬂrﬁﬁﬂd'{mﬁ'ﬁuﬁﬁwﬂuﬁm A% v
fay 200 mﬂ‘ﬂeﬁ'ﬁm}ﬂuﬂﬁﬁﬁmmnmrmﬂ'luu?w:uﬂw:mﬁf{ﬂﬂmmuimmur,-:mn'mu
AL n1mnwmmuﬂuﬁwu-ﬁﬁrrwnm'mnwﬂqniﬂaﬁwmﬁ;ﬁimmﬁéﬁﬁmmw
veatfirnug Ay ui-’ﬁﬂm‘:u'ﬂgﬁnﬂiu “ frhLﬂu'l*llm'-uﬂ‘nh-:u:irhﬂw:quun;q*:m-ﬂmwﬂw
#uaqmﬁmdwqm:mﬁ 'lun'iwuﬂmu:mvmmuun'luuﬁﬁmﬂ#ﬁﬁumrhnfjuwmﬁn.:'lﬁ
fras  wnads) w}‘|rmﬂ:‘.T?Fﬁ’lﬁhﬂﬂuﬁnﬁn#‘lnéqmﬁu{ londangerod  species) 1w
Amphidromus flevas. A matsbiletus, Cameens Mustie Wi Chiorus [T) samanss  Wasl)
uﬁwﬂﬂﬁﬁ?{qnqnn".l.-ni'iwqmnmﬁﬁwmuﬂﬂﬂlm:mrﬂ-n VIU  Amptricromus - arsolitus,
4 semitessebts, A wengenss. wasnaualFdweniBaonriiugy W s
Streptadze,  Plectopylidae,  Vectigimdas ﬁauﬁﬂﬂﬂ’ﬁﬁutﬂuﬂhummmm:ﬂﬂmrnuﬂf
vri-;ﬁ*zi:'léiﬁ'r'rﬁ'htuff‘tuﬂumﬁﬂ?;1|1grrtﬁ=i~'|ﬁ't;LLﬁmi1.u-.ﬁnﬂurﬁ | unauda Y Cryotozons
swmensis, Buliminus s@mensis, Suctires tenells WS mtrodtoed speoiez U slAdAe
Aghatins fulis  Wge  Lamelasis graois ‘.'.!.‘Eli‘ﬁ“ﬁﬂ&'{ﬂdﬁﬂf}ﬁ#ﬁﬂﬂbﬂﬂﬁmm'mﬂnH‘TE.‘E.I"H-
REER nﬁﬂaﬁrmi&umiﬂﬁwnjwﬁuﬂrgm'lé ﬁ'ﬁ,ﬂmﬂwmﬁﬂpqﬂmmumnﬁu L

AR Amghidromus. Ganesolla, Camizana



Tudnemnalarhind  annefneluiued Camaenidas,  Arophantidas,
Succinedas, Achatinidzs  was Clausilidze 1 il agaidadnn Wlaerusunsism
anvatmInunatwags W Wadefesnnnesusnasatansssased ok Burch
uhaimenauiiienm drsemamgneion bl aa 198 Wasydnendlnrbinemeaes
}tﬂﬂumﬁﬁiqﬁnw“ﬁq nfnﬁFi’:L'Lun:"aﬁ'iﬁﬂui’ﬂqén-Fii-.mnﬁﬂamnumm:ﬁanﬁﬂwﬂuﬁﬁu
Ursrr  nRnaRe iﬁ:ﬁﬁ‘mwwﬁﬂmﬁugﬂmmﬁu IFamily Camsenidae)  TRenaw sans
Amphidrarmug ﬂ’u’lﬁ*hLﬂmqwﬁ-ﬁ’ﬁiuum'umqﬂuﬁﬁ?|m~aﬁfm‘fm'in‘iiy-nmwnmnun Lot
wirdauRNANINmATAG 1 Adnstin weiadaiie @ Ana A nee
1 gonad Ailnvs M Tammenn W Supertamily Achatinaides TN FISEs RS A0
WHmwWEnANgTud 2531 s AN WA eSSt Acharing
fdica WA 15 gesl Supartamily Halicaranoidan wu'-'r'l'lmul.mﬁwm;l|1E'311ﬂm'1:.1umn
waEmgrewing 1036 mmmadengrowhe 2000 uasndlesintastiimesndanaing
senevroi W lunrdeunsiidreauseidnandus Fuhasianien Masrochism
nrmta was M, fepbegyra F'.i':w:_*1um‘i'1unﬁaﬂ‘wm’lumaﬂmym"ﬁmmn:;ﬂiwuﬁu
wewnnandniude 1o wiilarindne ioindae i tunnoaindednen
snesninlumsSad i ifalamin 14!1r‘r’r‘lTi1'3'|'T=1EI"I:4'11'1‘.{mn'mﬂﬂﬂkﬁﬂﬁ]ﬂ'iﬁuI.'LFIH
ﬂwwmamaruﬁu Amphidramus diicalipes, A arenlatus WAS A nversus

Tufiun g A atnsaduundudn 4 1

1. e Systormistc Callcton TuRRsSmsfat s @ munadsissnsnk
snmude Seaiillalslomidansiaudne saindu Tl e mg s
uﬂmj'i'zm'uuﬁﬂuhﬁﬁmﬂ unziTu Reference Colestion wiisifienienuazrnaylszmm
ﬁatﬁuﬂﬁnmﬁﬂummm*:ﬁq?mmﬁu;ﬁuuﬂ:arﬁﬂmnﬁﬁqﬂwa&i':uﬁ'mwﬁm| TEE
dmtachnokagy

2, "tﬁr'u'iu'ri'Lu_Hu.w-fuﬁq'mr‘:%’ﬂmﬂ'm*mi-m.l'r':nmﬁl;ﬁtﬁuﬂui’ﬂ'lu.m#ﬁﬂw
Malacoiogy Wusriau 4 weed WonseeufWiseRiofudafio 2 tvmm uasedly
sewiamarissuaiyinse s smaaulariladn £ unee

3 Hﬂﬂmwnﬂm'lﬁiﬂmm&ﬁn nternationa! 2 fifa aslusssiue i 2 pdr uas

o 2 g il x & B
nfadnhiidneneilszmadniu 1efe sashudssmalnagn 2 mf



4 1iuEnuu'nj'mﬁm‘iﬂLﬁ'm’&mﬁuawnmﬁnmﬁuﬁﬂnuniﬂ 2 A wusEmaudy
fndedndnylumsnirusinAdengaduinly Llﬁ:um;%wuﬁfnﬂﬂﬂuﬁﬁﬁﬂ"ﬂyrgﬁw
G 3 e wesTRmfnoedin 4 S s e At minlaraaiiaritededy el
dheianAdeniuivinmistu Teansitlussseng, 36 Wi aeaemain

SnduRTa g NS fnurall



Research project: TAXONOMY AND KARYOTYPE OF LAND
PULMONATE SNAILS OF THATLAND

Project Code: REAM 51994

Research Scholar: Associate Professor Dr, Somsak Panhia
Department of Biology, Faculty of Science, Chulalongkom
Umversity

Alstrnee:

We have surveyed the literature regsrding land pulmonste snails of
Thailand and bhave smdied type specimens from fmportant natuenl history
muscums aroud the world, includieg the US, Burope, and Asta.  After that, we
coltected samples of land pulmonate spails from national parks and wildlife
sanctunnes throughout Thaland and in parte of neighboring countries, Some of
the ssmples. bave been  examined by taxonomical methods, ineluding
classification, identification, and assigeing pomenclature for new  species
aeeording o internutionally sceepted procedures. We have processed the samples
fhat we Bave already examingd and systematically ollected them In o musenm.
Anather portion of the samples was used for the examination of chromosotes n
order 1o verily the accuracy of the clasgificaion, sinee previous classificution
schemes have relied mainly on shell morphology.

We now trn W a sumeniry of our results after nearly 3 years. 8o for,
work on fand pulmouate sonils in Thailand has been stronply influsneed by
foreign naturalists such as Moellendroff and Zileh (Germany), Solem (USA),
Tomlin (UK), and Habe (Japan)., 1o addition, shell traders such as Fruhstofer
(Germany) amt Webh (LISA) played # mleo that was both positive anid negative
When we list all the names of spails collected by these people, we lind 80 spocios
of Thati snails from their records. From our studies singe 1994, we have found o
total of |7 families, 71 genera, and 247 specics. OF these, |1 gpecies wre new
species that have never been found anywhere else in the world, Ot of the 17
tamilies, the following § families include many species and play a significant rale
in the forest ecosystem: Vertipmidae, Camsenidae, Ariophantidae, Streptaxidae,
anil Bradybscmidae.  The regions where we found meny snails in limestone
mysitlain forests are 45 follows:

o Western Thailami:
« luay Kha Kang Wildlife Sanctiury
s Kang Krajan National Park
« Tungyar Narasuan Wildlife Sanctuary
» Umpang Wildlife Sanctuary
» Morthern Thaland:-
= Doy Inthanes Mational Park
= Dipi Chiang Dao Wildlife Sanctuary



» Fastern Thailand:
= Phliu, National Park
+ Khao Soi Dap Wildlife Sanctuary
+ fhao Ang Rue Nail Wildlife Sanctuiry
» MNortheastern Thailend:
+ Pl Luang Wildlife Sanctuary
» Fho Kheo Wildlife Sanctuary
« Phu Wua Wildlife Sanotuary
« Southem Thailand;
¢ Klong Sang Wilillifs Sanctuary
« Khiw Chong Wildlife Sanctuary
« Harabara Wikllife Sanciuary

All of lhese forests have a very high species diversity. In particulsr,
Umpeng Wildhic Sancluary and Khlongsang Wildlife Sweetusry were found (o
have the highest species:diversity. of pulmonate smails, with 44 and 43 spreies,
reepectively.

Ameong the T47 species that wers found, 54 (21,8%) are endémic species
that are found oaly in Thailind, This is o high rate ol geographic specificity
wirenpareed with thit for amphibisns (L21%), ceptiles {10.4%), birds (only 0.294),
und manmals (only 3%, The temsining nenrly 200 species me digtributed
among nationy bordering Thailand on all sides.  However, the distribition of
sl 1 very clumpy, and maunly restricted to the few, small, igolated tegiony thal
still-support a swong forest ecology

Repanding the survival status of each species, among (ree snails thers are
muny endangered species, such as dmphidranus faves, A motabletus, Camaena
(lustris, and Cllorie (T2 vigmensis.  There are also many speciey thal are
threatened by deforestation and hamting, such as Amphidromus avealatus, A
semiitesseiatus, atd A xiengensiz, and the lnmestone mountain species. in the
famihes Streptaxidae. Plectopylidae, aml Vertiginidoe, Some species are
abundant and able to spread in regions mhabited by humans or even in major
citics; such.as E.ruymzum: stamensis, Ruliminus siamensis, and Suceinen tenelia,
and 2 mtroduced species, Achating filica and Lamelloxis gracifis. Other species
should be carefully monitored because they may encounter problems if there {&
further destruction of the environment; these include members of the geneta
Amphidromus, Ganesella, and Camasan

The mmalysis of chromosomes ol stails from the familics Camzenidas,
Anophantidae, Succineidae, Achatnidae; snd Clausiliidac has provided very
unportant information with: regard 1o (hewr classification,  We compared our
tesults with those compiled by Prof. Jobn Burch of the University of Michizan,
USA in 1989, Burch specitied the number of chromesomes of several familiss of
sriails thal had previously been studicd ot that time. Our present resulls differ in



several respects.  Ours is the first work on snail chromosomes of the senus

Amphidromus. The ussues that we examined are different from the gonads used
previouzly, For Superfamiy Achatinoides, previous studies found 25-31 haploid
numbers. We found that defanime filica snails had anly 15, Far Superfamily
Helicarionoides, the haploid numbers were highly variable, over the range L0-36
(previous reports found 20-34),  When we examined the karyotypes, we can
distinguish between species that are easily confused for one another. For
cxdmple; the snails Macrochlamys Hmbara and M. Hepbagyra have very sumiar
morphologies, and both have 10 haploid numbers; but when we examined the
karyorypes we conld ses distingulsh betwesn them very clearly. Therefore, this
techmique 15 extremely helpful for classification. 'We were alst able 1o uge
karyotypes to distmgwsh berween the snails Amphitdromus  eiricallosus, A
arealatus, and 4, thversuy,

The disseminition of our results can be summanzed as follows:

I We organized 8 systematic collection i the Museum of Matural Fistory
at Chulslongkom University, which s frequently visited by school children,
wirversity students, teachers, faculty, and the generval public from ull over the
nanen. Ths alse sorves as i reference colldetion for researchers (o Thailsnd nd
abroad to study, bath in terms of hasio biolegy and enviranmenial applications,
el for biotechnology, '

4 We have published 4 amicles in overseas: jowmals that are widely
ageepled o the fiold of malacology, There are 3 more articles that Bave bean
aceepled for publication, and 2 more are belog prepared specilically on the topic
of chromosamal studias,

3. We have produced 2 M.Se, graduntes who did thelr thesis work on Land
pulmonate srails, who will make imporant contributors o raise the leval of
research results in the future, . At this point we sill have 3 M.Se. students and 3
semnor Buoe: studemts who are actively interested i thiz field. This makes far 4
more ellicient research team, and we expect that in the next 3:5 vanrs wee will
produce even more researchers to serve society 1n the futuee,



TAXONOMY AND KARYOTYPES OF LAND PULMONATE SNATLS
OF THATLAND

i _ Somsak Panha
Diepaniment-of Biology, Faculty of Science, Chulalongkom Umaversity

INTRODUCTION

This smdy summarizes our present knowledge of the “Thal Jand pulmonnte
shails taxonomicly md also studies chromosomes of some families and survevs the
distrybution patlems, The collecting has been done all over Thaitand coverilg dlmost
all of national parks and wildlife sanctuaries (Frg. 1), More muention hag been
fneosed on trying to determing the relationship of the Thw species, The misjoe
meentive o this study was provided by The Thailsod Research Fund {TRF)
(REAS1994). All main collections have heen started since 1994, A Checklisr af
e Junc pulmonate snatls of Thailand are in press (Panha, 1997),

Atteips o adentify the Thai  land pulmenate snails soon invalved
summpsization of Southeast Asian fauna, based on malcrals in Senckenherg Museum,
Franlfurt-on-main (SMNH), Zoological Museum, Copenbagen (ZMMNH), Zooligal
Museum Liniversity of Amsierdamn, Ameterdarn; Rilksmusetm van Matuurlijlce
Histarie, Leiden, United States Nationa) Museum, Smmithsonian Institarion (TISNN):
Mhchigan University Musewm of Zoology, Ann Arbor (LIMIME); Freld Museum of
Matural Histoey, Chigago (FMNH),

Ihe only provious comprehengive study of Thailand nen-marine mollusks isa
publication lrom Zoological Musear, Copenhagen (Solem, 1986), OF the thirty-two
species listed, eight specics and two new geners were new to science. The other
literatiwe specifically concemed with Siam or Thailand is the seattered descriptions by
Could (1344); Haines (1858); Martens (1867) Morlet { 18917 and Moellendoris {1594
imd 1902} Yery liltle has been published singe then, Faunistio reporis by Blanford
(1903}, Tomlin {1929 and 1932), Guds (1903) presented a check-list of the helicoid
spectes; Suvatti (1938) sumimatized previously published papers o a Thai-English
check-list. The most recent non marine mollusks monograph of Thailand wrilten hy
Brandt (1974} however most of them are sgustic moellusks and seme
basommatophorans.  Brandt did a big collection of Thal tand smails eollected Som
1964 ami miended to publish the pext monogrph on land snails. Unfortunately he
died m 19900 Allof that collections are now deposited in Senckenbers Museum and 1
have identified all of them slready in May, 1995 and included that collection in this
list. Theo ugh the courtesy of Tir. Ronald Janssern, Curator of Mollusks, Senckenbery
bdusenrn, Frankfurt-on-main, It was possibie’to stdy



Fig. | The collecting sites from four mgions of Thuland (oorthern, contml |, western,
porbeastens, enstom and southern), th.c.muﬂd teeas on the migps are the: localivey
that we bave collected land snails.
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Other anthors describing or listing land pulmonate snail species from Thailznd
during this early period were Pleiffer (1860, 1861a, b, 1862), Dohm (18613, Crosse &-
fisheher (1863), Wallace (1865), Godwin-Austen (1882, 1388, 1398) Morler (1383,
(884, 1886, B89, 1891a, b), Tryon (1825), Cockerell (1891), Mosllcndarff (1891,
18243,

During the 20th century, the number of publications dealing with land
palmonate spails found m Thailand increased, and the fauna was becoming better
Enown. These melitded the works of Gude {1901, 1903 &, b, ¢, 19407, 1914), Blanford
(1902, 1903), Sykes (1902), Pilshry (1908), Godwin-Austen {1909, 1916, 1919,
schepman (1912), Fultan (1915), Cooke (1915), Kennord & Woodward (1923),
Woadward (1924, 1925), Benthem Jutting (1929), Cockerell (19299, Laidlaw (1931),
Tomlin (1929, 1632), Hass (1934, 1952), Tweedie (1947), Zileh (1953, 1961, 1966,
1984), Hubendick (1956), Solem (1965, 1966), Bruggen (1972), Loosics & Loosjes-
Van Bemmel (1973), Mead (1979) Thompson & Lee (1988) and Punba (1997), Some
of these publicatons were founiste surveys, and same were mainly taxonomic in
nature..  Seme mxonomie problems still need wo b eesolved, and much more
information 1 needed on the snails' ecology, evological physiotogy, wnd responses to
human modified-environments. But more details on these aspects must await further
slischics.

Thailand is vegatatively very diverse and presents a wide variety of terrestrial
habitats (Cubil and Stewart-Cox, 1995) undoubtedly has fnfluenced snail diversity,
The present study presonts the results of more comprehensive study of terrestrinl
snaids diversity and diswibution in Thailand. Detailed data were regurding some
environmental factors with greatest potential mfluenee on distribution and abundance
of terrestrol anails, Both herbaccous vegetation and leaf litter provide potential food
sources for terrestiral mollusks (Mason, 1970); dead lenves support fungal growth
which s alse 8 source of food for snuils (Burch, 1956)  Grealer diversity of
herbacgous vegetation and lesl liter mesns more diverse petential food resources, amd
thus leads to the potential for greaver diversity of species of snails, Since snails are
sensitive to dessication, meister conditions, presence of given types of surface cover,
and variation i depth of the leaf Titter have the potential 1o influence the presence and
abundance of snails.

Chromosame study

The first studies in (he Beld of mollscan eytology date from the late
niteteenth century, Many of carly reports have heen shown {o be inaccurate
(Patterson ‘& Burch, 1978). In TecEnt years, especially since 1960, a“considerahie
amount bf information has béen accumulated on vanable laxa of molkizca: This
recent iolerest may be atmbuted to the boom in the feld of cytogenetics, in particular
that of mammalian cytogenetics, In Harvey's list (1920) chromosome numbers of
only 44 mollusean species were recorded, and in Makinoe’s Tist (1950 those of only

AN DO
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127 species and subspecies.  Then just two dechdes after Making's work, the
chromosome numbers of 622 species and suhspecies were reported from 1930 to 1960
(Patterson, 1969), snd karyotype of 27 speciea of eigh archaeogastropod families
were mnvestigated {Makamura, 1986). Clironiosome pumbers are pow known for
members of five molluscan classes, ie, Gastropada, Bivalvia, Polyplacophors,
Cephalopods and Scaphopods.  Most of the resnlts have been reported  from
castropods, (o which enly the two pulmonate orders Basommatophora and
Slylommutophora, are at all well surveyed (Burch, 1959),

The shjectives of this studies wers, 1 determine the chromosome number and
deactibe the karyotype in detail, and to present o list to CISMOCH, Computerized
fdex  Systems for  Molluscan  Chromosomes and  present  some systematic
interpretations with discussing the karyological tendencies ameng the molluses.
Continuing the course of my stady, | have several additional tiseugsion, frstly | will
discusa the teclmical problems, and present an applicabls melbad to raiss the lavel of
clwomasome analysls in the melluscan field; and seoond, | will report furthier
indprmation on the chromasomes of 25 species from five familles particudarly Family
Camaenidae, which almost nobody has done it before

TAXCLL TS
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MATERIALS AND METHODS

About 10,000 specimens (430 lots) of Thai lanet pulmonate shells (6,500) and
3,300 mdividnals were cxamined.  All specimens were then systematically collocted
anil depostied in Natural History Museumn of Chulalongkom University, Phyathai
Road, Bangkok by nmning number of CUMZ 001 - 653 for shell gollechon and
CUMZ 401 - 546, About 3,000 shells collection of Brandt depasting in Senckenberg
Musaum, Frankfurt were also examined and excluded that sbove reconds,

During (he swnmer of 1994, 1995 and 1996, four musemms 1o Europe sl
three in the United States were visited and their mollusk collections seavched fuor
hailand snd sdjacent countries materials g3 well sy paioral history on the collection
of land smils in thizregion. The relevant spucimens were borrmwed and stodied over

the pericd of the next twa years. The institulions visited and the number of lots fron
each are;

SMNH senckenberg Musewm (78 lofy)

ZMNH comlogieal Museum, Copenbagen (46 lots)

[RNHL Rajksmuseum, Leiden (64 o)

LMA Aoctogical Museum Amsterdam (57 lows)

LISNM United Sates National Musewm (61 lots)

LM University of Michigan Museumn of Zoology (38 luts)
FiviNH Field Museurn of Matural History, Chicago (102 Tots)

Gengraphy of Thatland

Thatland % the third lirgest qountry in Southeast Asia, after lndonesia and
Miyanimae, with a land area of §13,115 square kilometres.  As the crow fies it [«
roughly 1,650 kilemetres Som notth to south and 800 kilomaotres from sast 10 west,
bt auly 11 kllometres wide wt {1y harrowest part in the peninsula, It 15 bordered by
Myanmat to the wist, Loos o the neth and eagt, Cambodia to the southeast and
Mialaysia in the south, Most of Thailsnd’s 3,326 Lilometres land boundary {5 marke:d
by natural features, usually vivers or mountain ridges. Howsver, its 2,815 Kilometres
cogsthing 15 also important:  The country is positioned al & unique hiological
erossroads where the continent's southemn mountain complexes sweep down to the
plams and sea. Eguutorizl animals found in Malaysiz and Indonesia (nhabit Thai
forests of the southemn peninsals. More than 1,500 kilomeires away, the northern
provinees are home to tempurale zang crstures found oiherwise anly i Ching and
l-ags.. Jts vegeration 18 fikewise varied, mnging from manerove swamps to the soaring
canapres of Topical rain forests to pine trées in cool, inisly height

Tn Thalend's comucopis of wildlife ane bind species which exceed all those
found in Europe or Narth Amenca. Reels along 000 kilometres of coustling are
leaver for a dense marme life. Amphibians, reptiles; moths and butterfiies conlinte
Lo be discovered in fizlds and sirsarms.  Among the mammals is Asia's largest, 1he

TAK Lo
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clephant, and the world smallest, the hog-nosed bat (Ciray, Pipref] and Graham, 1994;
Grahaim and Round, 1954),

SYSTEMATICS

The species are Histed i phylogenic order, utilizing & classiBeation adopted
from Solem, Burch and Vaught. Since this collection containgd many specimens of
each species, comparsble material fromt idjacent meas wis possible, however no

tiodern sysiematic studics have been published s the miollusks of Southeast Asin,
Iiitle informution conld be contributed towards speciation and distmbutional probilems,

Despite the limited daty on distribution and generally insdequate deseriptions
tound in much of the previous lterature, many times i1 proved passible 1o sugweest thar
lypological species from neighborng aréas might be synonymows with, or at most
subspecifically distinel from, the Thailand material Although available sets were
inidleginte to propose new synonymies, even simple collatlon of the very widely
seatlernd literature serves a useful finction,

Fartunately, « lirge percentage of the collection had been mreserved in aleshol
This allowed preparation nfm_vmm somments about genene and family classification,
particulary coneerning Camaenidae, Helicationidas, Ariophumtidas and Zonitidas.

The list below containg |5 families, 59 ponera wad 136 apecies (Panha, 1997a)
However the most recent investigation is now in preparation for publication, containg
| % Tamilies, 72 genera 247 specics.  Verliginidas, Anophantidae and Camacnidae are
thiz b famiilies which contain 35, 60 and 45 species respectively (Fig. 2),

TAN-L.D0C
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OUTLINE OF CLASSIFICATION AND LIST SPECIES

The records below come mostly from our owr collecting in the arsa and the
specimens housed in the Museuny of Natural History, Chulalengtong University.

Subclass Pulmonata Cuvier _
Ordey Stylommatoghora Schmids
Superfumily Pupilloides
Family Vertiginidas
UGrenus Hypselostena Benson
H. holimanae Thompson & |ee
trenus Gyliotrachela Tomlin
(e transitans (Moellendorft)

Supertfmly Buliminoklea
Family Buliminidae
Crenus Buliminus Book
N, wltmensis Redtield
Genug Copeoderma Moellendorf!
. verating (Reeve)
Family Ceragiuidao
Crenus Carastig Strand
€. mamensis (Redfield)

Superfamily Clavsilioidea
Family Clausiliidae
Genue Formaosana Bostiger
£ eambodfensis (Peiffer)
Cienis Cldusilio Dieaparmand
G (Preudonania) kalantanése Sykes

Superfamily Achatnodea
Family Subulinidae
Cienns Cirvella Chaper
C. pritat | Benson)
Genus (Hessida Van Marters
O, latestrians Moellendorff -
Cienus Lamellayis Strabel & Pfeiffer
L. praciiis (Hotton) {intioduced)
Genus Prosopees Morch
. filtforme Mocllendorfl
£ wilker! [(Benson)
Genng Micaris Svkes
P mirabiliy Svkes

AKX T
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Genus Stenogmra Shuttleworth.
8. erecta (Benson)
Family Achatinidse
Genus dehanne Lamarck
A fidica (Ferussac) [introduced]

Superfamily Sireptaxoidea
Family Streptaxidae
Genus Steeptaz Gray
& depressa Moellendortt
8. manhort Pleiffer
8 pellucens Pleiffer
3, porrectus P ffer
3. siamensis Pleiffer
Cienus Discarceman Pleiffer
L rgabedent (Mocllendorft)
Geuns Haplapoiehiug Moetlendorff
H. mirificus (Moellendorff)
Clenus Fuplecrd Semper
£ bifuga (Stoliceka)
. dichromation Morlet
E, patanienyis do Movgon
Grenmng Hemiplecia Albey
H. erassel Pleiffor
H danae (Pleilfer)
H. distincta (Pleiffer)
H. hngroms Peiffer
M. nepiantis (Pleifer)
H. siermensts (Pfeifler)
M. weinkanffiana Crivse & Fischer
H. simmayansis Godwin-Alsten
Genus Dyakia Godwin-Austen
{3, hiegens Pieitfer
8, selangana (Martens)
£ sertata {Grray)
Crenvs Parmarion Fischer
P sechaunengis Houds
Genus Austernis Nevill
A, doisutepensiv Solom
Genus Crypaestenin Cockerell
. gadinodromica Solem
Lenus Cryprogiasia Godwin-Austen
- rubra {Godwin-Austen)
Arenus Macrochiamys Benson
M. anceps {Goalil)

A :;{D-| EH}C
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M. esamural Panha

M. dugasti Morlet

M. limbata MosllendoriT
M. maleculds Benson

M. pumicaral (Morlet)

M. resplendens (Phillippi)
Genns Megaustenia Cockerell
M. stamensis (Haines)

enus Muyangnue Solem
M. {fmax Solem
Genug Sartka Godwin-Austen
& halnesil (Pleiffer)
& Rirutaoinsts Tomlin
. ebasior (Martens)
Cenus Teraia Solem
I erenuiata (Yen)
T thailandica Solem
Cenus Durgella Blanford
13, Ithas Solem
Crenus Mantnta Sowerby
M. benaiti Crosse & Fischer
N mewhenrt! PleitTer
N peding Benson
N sudeornen Pleifter
Cienus Minyomgia Godwin-Austen
M. kenpi Godwin-Avsten
Genus Myotera Collinge
M, fruhseorfert Collinge
M. pupciata Collinge
Genus Sitala Adams
8, troehuiuy (MozllendarlD)
Gemus Arigphanta Desmonling
A fuevis Muller
Genus fyeny Heynemann
I. perakensiy Godwin-Auaten
Genus rockomorpha Alber
1 camtfum Benson
Family Zonitidas
Genus Bertia Ancey
B cambodjensis Reeve
supertamily Vitrinoidea
“Family Virnidas
Gienus Fitrina Drapamaud
¥l cochinchimensis Mariel

TARF 100
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Superfamily Camasnoides
Family Camsenidae

Genug Camaens Aloer
€ iflustris (Pfeiffer)

Genus Amphidromus Alber
A. areolatus (Pleiffer)
A.-atricallosus {Gould)
A, dohrni (Pfeiffer)
A, fulton] Anvey
A glaucelarynx (Dobim)
A hentieveluy Rockebr
A inversus annamiticus (Crosse & Fischer)
A. levcoxvantig Martens
A merabletus Mosllendorft
A, maellendorfi Haas
A tanyai Panha
A, perversus Lintseis
A, thombostamy Pleiffer
A sehomburghi (PleilTer)
A gemitesselatus (Morlet)
A simensts indistineius Pilsbry
A ziengensiy Morlet

Genus Chilorttty Beek
C breviseta Pleiffer
A1) daliciosa (Ploiffer)
(AT Y diplovhone Moslendort?
(= 8 fourest Morler
() dmselariy Moellendorfy
C, (Trichochiortiy) viamenzis Méellendort
C. platvtropis Moallendor [T
. planaropis samutana Moellendorfy
€ platiiromis siamensis Moellendorfi
L= tenelia Pleiffer

Genig Cranesella Blanford
{7, expithim Benson _
&, coudein (Bavay and Dantzenberp)
&, dipplogramme Mosliendorif
G hariala carinella Moellendordf
G perakensis Crosse
tr. perakensis Grossel
L plvehosoyla Martens

Genus Trachia Afher
T padate Gould

TAXO-1,D0C
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Superfamily Helicoides
Family Bradybacnidase
Genus Sradyboena Beck
8. (Acusta) brevispira Morlet
B, fouresi Morlat
B. norodomiana Morlet
Crenus deginta Alber
4. (Plectotropis) emense (Godwin-Austen)
A (P gostochila Pleifler
A, (F.) aldhamr Pleiffer
A, (P arthochellis Heude
A (P ) trichotropis Pleiffer
A, () winterigna Pleiffer
Gienug Cathedea Mocllendord]
(2 brevispira Halnes

superfumily Sucemoides
Family Succineidae
Cienus Sueemen Draparnatd
a3, cochinehinensis Pleiffer
. temelia Motlet

Superfumily Plectopylidoidea
Family Plectopylidae (Corlllidae)
Lienas Plectopylis Benson
P. (Chersaegia) degerbolue Solem
P(C) stmplex Solem

The divislon of the Pulmonsta e Swylemmatophios (Jand soails)  and
Basommatophora (freshwater shoils) recognizes basic adaptive radiutions and is
aapported by morphologicnl and physiological chameters. The most comprehensive
classification of the Stylommatophara has been developed by Pilsbry (1919, 1948)
and L B. Buker (1955, 1956 5, b). Based on the siucture of the pallial remon, five
orders-Heterurethira, Trachcopulmonata, Orthurethara esurethra, and Sigmurethes -
have been recognized. The “key character” used in separaling the vanous orders iz
the relationshap of the ureter to the kdney and ather pallial organs, The five onders
are characterzed as follows:

Tracheopulmonata: Ureler multi-looped, opening into respisatory poreé ar
directhy 10 exterior (Fig. 3 b).

Chhrethima: Ureter temote from hindget, rinming from tapered anterior end of
Fidney to anterior iorder of lung {Fig, 3 ).

Mesurethra: Ureter represented mainly by lateral tpening of the relatively
short kadney (Fig. 3.4).

TARIC L D
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sigmurethra: Ureter abruptly reflexed, passing 1o posterior end of lung cavity,
then mrmng acress to the last fold of the gut end following 1t forward to the mantle
edge (Fig. 3e)

b ct S
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Order ORTHURETHRA Pilsbry, 1900
Family Vertiginidas

Shell small, in most caseg clongated oval; aperture with or withoul folds:
lower tentacles oceasionally absent, but a= a rule are present; raduls regnlar; lateral
plates usually with an outer cusp.

Keay to genera of Thatland
1, Bhell cone-shaped widely umbilicare R E R R TS H et . .
shell cone-schaped namowly wmbilicate (oo Boysidia
2. There is one lamelia on the penultimate whorl apertural niargin
PEIMABIIO. it s it i s Hypselastoni
Thers are two lamellae on the penultimste whaorl separated: the
ipertiral folds and lamellag finely spinulose; apertural margm
BEORAEET «.ooovosvssn s eerrrens sy sssssssssissemssomssssssssmsnennens . CRRIGHFEREIR

trenus Hypselosroma Benson 18356
Hypaelostoma holimanae Thompson & Les 1988

Hypeeiostome holimanae Thompson & Lee 1988, Nautilus, 1988 LD3{T): T8<E1,

Shell smadl, shour 2.6-2.9 mm wide and 2.3-2.6 mm highs about 0.85.0.95
trmes aa high as wide. Shell turban shaped with 4 moderataly long conieal spire. Lasi
whorl conspioutusly entarged, and with o disting peripheral anple ardd a basal angle,
Last whorl sscending at about 10 to longidingl axis of spive.  Whorls 4.5-4.9
Protoconch conmsting of abowt 1.5 whorls that appaar smooth undes tight microscopy,
it higher magrifications the whords are soulptured with o denss mesh of [ine
retividating threads that have an underlying spiral arrangement.  Perstome broadly
vxpanded and nearly uniformly wide around aperture. Aperture barrier with four lecth
Ioeated on boner nm of the aperiure just behind expanding penstome and anunged
opposite each other in 1 cross configuration.

Distribution: Thailand, Kanchanaburd Provinee,

Genus Gwliotrachela Tomhn 1930
Gyitotrachela sransitans (Moellendorfl 1894)

Hypselostom transitans MoollendordT, 1894, Proe. Zool, Soc, Lond;, 1894 1436-156,
Gyliotrachela transitany (Moellendari¥ | 894), Nach, der Deutch. Malak. Gesel, 1897,
6: 57-103,

Shell small Z.75 mm wide and 2.66 mm high, with quadrangular shape of the
tast whaorl and the dentition of the aperturs in common, widely nmbilicate, Aperture
oblique with sxpending peristome, apertaral dentition consisting pacictal lamella, one
oasal tooth and one columella woth,

Dismibution: Samui-Island. Surat-thani Provinee,

TAXD- 1 DOC
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Fammuly Buliminidae

Shell small, dexiral, scldom simistral, oval to tower shaped; sperture gencrally
toothless, sometimes with one or a few denticles; columellar margin asa rule without,
seldom with one fold. Radols with transverse cows of plates, in most cases with one
outer cusp which is clefi on the marginal plates. Genitalia with a mbe-shaped
spermatophore suck on the sometime very long stalk of the receptaculum seminis,

Genus Buliminus Beck 1837
Petracuy siamensis Redfield 1853, Ann, Lys, N, 1853; 15,
Bulrminus siamensis (Redfield 1853), ). De Conchyl., 1880, 37. 124,

_dhell medimn G4 cm wide L0 mm fagh, siistral with eylindrial shape
without dentition of the aperture, aperture round, shell brown color. The snail lives
under leaves litler,

Distributicn: Eastern and Southemn Thailand and Cambodia

Lrenus Coceoderma Moallendorll 1907
Coccoderma verating (Reeve 1849)

Buedemtnig corarinus Reeve 1849, Conch. feon, pl. 17, fig 569
Cocepderma cerating (Reeve 1849), Gude, 1914, Fauna Briv India, Moil. 2, pjp. 230-
331

shell 6.8 mm wide, 13.3 mm high, with 7 whorls, compared 1o . milegerica
(Pleiffer 1B46) of Burma in FMNH, the Thai land shell is less elongated and hag o
distinelly greater angle to the spire.

Distribution: Chiang Dao at 1,800 meters, Chieng Mai Province

Family Cerastiidae

Shell medivm with dextral and sinistral chirality, high cone-shaped.  Aperiure
of the shell toothless, sometimes with a columellar fold, sadular plates in most cascs
with distinct outer cusps; penis with an appendix; receptaculum seminis without
spermiatophore sack.

Crenus Cergsis Martens 1860

Cergsmus stamensis {Redfield 1903)

Cerastma siamensis Redheld 1903, Proc. Malac: Soc. Long: 5: 284286
Cerarius simmensiy (Redfield |903),

Shell medinm with sinistral chirality, brown colon wnbilicus closed,
Columellar margin without fold.  Whorl lirge, rounded, sperture oval: apertiral
margin widenad, reflected. Shell 0.5-0.6 wide 1.5-17 high.

Dhstribution: Eastern Thailand and Cambodia

TAX D0
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Orcer Sipmurethra Pilshry 1900
Family Subulinidze

Shell turreted o cylindsr-shaped, more seldom elongated ‘oval, & a rule
wnicolored, without inner bimellae; axis thin columells inmeated or passing into the
lower margin. Central plate of raduls narrow: lateral plates with ouger cusp,
frequently also with inner cusp.

Key lo geiiera of Thailand

L. 8hell perforate of searely perforate ..., o ossimsssis oo 2
SLT LB e S e S

2. Lateral plates of raduls possess outer GUSES ..ot Stenogyrs
Luteral plates of radula possess long eusps i 3

3. Lateral plates of with prolonged GESPS vt Clrsella
Latersl plates with long pointed mediom cusps ..o, Frosopeas

4. Luterlplates possess fnmer and Uler BUSDE <. Sameilaxds
Lateral plates possess outer Susps ..., TR i PTrTaE 5
5. Shell possess oallous columellt .., S — sonni FHCGXIS

Shell possess COlBEI i CliSE

Cremus Lamellaxr Sirebel 1882
Lamallaxis (Allopeas) gracile (Multon 1834)
Audimus gracili Hutton 1834, 1. Asiatic Soc: Hengal 3, p, 93,
Lamellaxis (Allopeas) gracile (Hutton 1834), Spolia, Zool, Mus. haun, 1966, 34: 94.

This B an introduced spectes. Shell tumeted! apex smonoth, without partetal
tanelly; lateral plates of the radula with fnner and outer cusp: cigs with caleareous
shell. Shell small 1-2 oun wide 0.8-1 am high, véllowish, Many of L. (4.) gractle
have heen aceidentally imported on plants into the country,

Distnbution: Cireumtropical.

Lrents Frosopeas Morch 876

Prosopeas walkeri (Benzon 1863)
Spiraxds walker! Benson 1863, Ann Mag. Nat Hist, (3) 11, p. 4,
Prosopeas walkeri (Benson 1863), Spolia, Zool. Mus, haun, 1966, 24: 64,

shell mrreted, scarcely perforate with 9 38 whorls, Shell 15.8 mm high,
naving 2 shallower zuture and mere heavily ‘callused columella region, Eggs
spherical, with calcareous shwil. Lateral plates posscss long pointed median LSS,
Ehell has aljve groen periostracum;

Listribution: Northern Thailand and Myanmar,

TAFGC |
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(Genus Cwrvefla Chaper 1885

Curvella pute (Benson 1856)
Hulinus puta Benson 1857, Ann. Mag. Nat Hist (2) 19, p. 330,
Curvells puta (Benson 1857). Spolia Zool, Mus. haun. 1966, 24; 94,

Sheil 425 mm wide, 6.73 mm high with whorls 5 1/2. Shell ovate Come-
shaped, perforals, apex rounded, smooth, growth line arched: apertural margin
roundly projecting; columelln straight, The cutting edges of the lateral plates of the
radula prolonged

Drstribution: Wester Thailand and Myanmar,

Germus Clessula Martens 1860
_ Crlegsula latesiriare Moellendorft | 589
Glesywld latestriata Moslendorff 1859, Nachrb, d Malak, Gosell 3, p. 166

Bhell inperfornte, eviite vemesshoped, brownish, smooth md shinyg, apex.
blunty apertuve oval, apertural moargin bhiot columella coneave, 7.59-11.2 mm high
with 6 to 6 5/8 wharls. Foot without |ateral finvow; jww finely stnated: central plate
of the radula willy Intersl cusps on the cutting edge; lateral plates with ouler cusp;
murginal plates weuspid.

Insinbution: Northern Thatland (Dei Inthansn, Dol Suthep, Doi Chiang Dao)
sl lyranma.

Grentus Srenognea Shuttleworth 1854

Simogyra erevin (Benson |849)
Steragyra erecta Benson 1849 (Achating), Ann, Mag. Nat, Hist. 9; 487,
Stereghra erecta (Benson 1849), Coneh, leon. 1860, 16: 69

Shell 2.4-2.5 em high, 0.8-0.9 ¢ wide, apertural § mm high 5 mm wide,
turreted, apex obtuse, perforate.  Laleral plates of vadule posses outer cusps.  Shell
brownish color; cges with caleareons shefl, ' '

Ehistribution: Eastern Thaland, Lacs-and Cambadia,

‘r.a:-::':_r- AT
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Crder Mesirethea Pilshry, 1900
Family Clausiliidas

Shell nearly always smistral, turreted, with several whorls; aperture small with
internal lamellse: on the upper margim and on the columella with zn upper lamella and
A lower lamelln seperated by the mtertamellar; adjoining the Inner end of the npper
lamella ia the spiral lamella |ying parallel 1o the suture; extending beside the lower
lamella is the columellar lamella which divergss from it downward, between these lies

the “clausilium” s plate joined with the columelta by an elastic stalk, this plate forms

& closing devies when the animal withdraws into the shell,

Fuey, to-pener of Thailod

b, Shell palatal fold weakly developed Y L S el S G
Shell palatal fold siongly developed .........covvvpsiessn, Formesans
4. Shetl palatal fold weakly developed o Phaeduse
Shell palital fold redioenbicy .o Clausilia

Crenus Formosana O, Boeltger 1877
Formiatana eambodienss (Pleiller 1861
Formosuna eambodienses (Pleiffer 18611, Arch. MNiturgesch,, Borlin, 1025, 911 1-18,

Shell sinistrad, 0.6-0.8 em wide and 1.6-2.2 em bigh, The decollated shell
conslsts of 5 to 6 rather convex wharls, seulpruved with fine iregulas striae (5-8 per
mn on e whorl above the aperture).  These siriae are hardly eourser on the neck
Suture sther deep, without o thread. The neck has no crest. The apeiture is pear-
shaped, whitish withing the stnulus 15 ugh,

Disteibution: Eastern Thailand and Cambodia,

tsonus Claweilia Drapatnagd 18305
Clagstlia (Pseudonenia) kalaancnse mykey
(Claustlia (Pseudonenia) kalantanense Sykes 1902, 1, Malae, 1902 22, 51

Shell small, dextral, 03-0.5 cm wide and 1:2-1.4 em high, with ob-like strae,
spindle-shaped, with neck fold, crecentic fold present, palatal fold rudimentary,
clavailium nanow. Hehind the short pents the weak retractor attackies to 4 small Joop,
the sperm duct is thick; the process of the stalk of the recoptaculum seminis arises
close to its base.

Distribution: Southem Thailand and Malaysia

TAXD) 10T



Family Sweptaxidae

Shell ‘helicord, mmiforme or pupiform, the Jast whorls: usually deviating
abliquely from the others. Animal has long neck dand short tail; has simple undivided
foot, & large pharynx, no jaw; a long and narrow raduls and is camivirus.. The shell is
colorless 1o transparent, sometimes quite distorsed, There ig & long spermatheral duct,
# shart vagina and frequently s museular or sheated armed penis, '

Key to genera of Thailand
L. Shell poestas apermiral dentition .
Shell posseas without aperimral dormtiton . Stepraciy
4. Bhell possesi 1 parieia] and | busal moth ol abreamied 3 s e R e e D
Shell possess 2 partetal and other et e
Shell possess only on parietai tooth oo Haplopivelaus
3. Shell widely umbilicate s i g e ey s - A BEEETETRON
el | nirrmvely mbERte i Micrariemon
4. Behind the spectutal margin with u few smadl pits.
comesponding interu] denticles v i Paroiteria
Belind the apertural margin without ooy small pits ... Chaphana

Cenug Strepraxes Gy 1837
Slraptaxis depressa MocllendorlT 1894
Sereplasis dupressa Moellendorff 1894, Proc. Zoal. Soc. P

Shell widely umbilicite, solide, opague, grayish white; whorla 6 142, closely
arcuntely  ribbed-Striate, without apertural dentition; lip thickened, roflected, it
extrematies joined by a shining callus,

Cratribution: Southern Thailand sl Mabayaia,

Steepraxis miahoti Plel{Ter 1848
direptasis mouhedt Plaffor 1848, Proc. Zool Soc. p, 108,

Shell perviously umbilicated, thinnish, closely obligue ribbed-strate, whitish,
suture trpressed, subitinrginate; whorls 6 102, the last whorl becommng smooth and
Mattencd below; aperture with an enlenng parielal lamella and tiree minite lip teeth;
peristome white, narrawly reflected, slightly arculate above,

Disteibution: Southern Thasland and Malaysia

TMO D0
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Streptazis pellycens Pleifer 1862
Streptaxis pellycens Pleiffer 1862, Proc. Zool, Soc. p. 273

Shell narowly wmhilicated, thin, shining, hysling, suture impressed,
submarginate; whorls 6 1/2, arcuately nbbed-striate, becoming smooth on the body-
wharl; parietal lamebla small, compressed, lip somewhat thickened and reflected,
thinmer and arcuate above.

Distribution; Northesstern Thailand, Laos and Cambodia.

Streptacis porrectus PMeilfer 1862
Streptaxis porrecties Pleiffer 1862, Proc. Zool. Soe, p.273;

Shell murowly umbilicated, thin, greenish white, whorls 7, elosely ribbed-
steiate, the last whoel smooth on the base, the pemtltmate whorl subangulate; parictal
lamella moderate; compressad entering: lip widely expanded, reflected, the margin
sub-parallel

Phagtribution: Northeastern Thailand, Lues and Cambaodia

Cremus Discartemeon Plei(fer 1256

Discartemon roebelont (Moellendorft)
Stepptereis roebelent Moellendorll 1894, Proc, Zool Soc, p. 147,
Divegrtemon roebeleni (Moellendor(f [894), Arch Moll 90(1/3); p. 82,

Shell discoidal, openly wnbilisated; sperture transverse, outer hp reflected,
thickened and togsther with parietal wall, and sne big parietal tooth and one basal
tuath,

Distribution: Southern Thailand and Malavsia.
Genuis Haploptychiny Moellendorft 1908
Hapiopeyehius mirificus (Moellendortf | 894}
ateptiaxis mirificus Moellendarf 1894, Proc, Zool. Soe, Lond. p, 47
Haploprpchis parificws (MocllendorfF 139-1}_, M.CH.L L 12h p. 140,
Shefl distorted. poenly umbilicated, aperture transverse oule: lip l":ﬂCCtﬂd.,

apex flatened, purivial tooth transverse with mdistict basal tooth,
Distribution: Southern Thailand and Malaysia.

A RN
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Genus Micratemon (Moellendorff 1 2901

Micratemon prestonf (Gude 1903)
Haploptychius prestoni Gude 1903, Proc, Mal, Soc. Lond, 3; 322,
Micratemon prestoni (Gude 1903), Bull. Raffles Mus. 1954: 96

Shell wery small, narrowly - umbilicate, weakly bulging above, smooth,
regilary coiled; aperure halfmoon-shaped, with 2 lymells on the penultimate whorl
el d ransverse thickening of the lower margin,

Bistribution: Southern Thatland and Malaysia,

Crenms Coplan Ancey 18384

Cophana strangulat (Moclendorff 1894)
Streptiis (Cophana) stramgulatus Moellendorff 1894, Proc. Zool. Soc. Lond P 148,
Clophara stramrulatus (MoelendorfT LBO4), Arch Moll,, S90(173), p. &5,

whell oval with 4 3/4 whorls, gay color, aperture with one parietal 1ooth, 3
pulatad veeth and one columella toath, Shell higher than wide

Bristribution: Ko-Samui Thailmd

Lophana strangedatus {Mocllendarts 18025
Strepraty stamensis suhbulbuluy Moellendarff 102, N, BL, 3409/ 10); 154,
Claphara subbulbuluy (Moellendorfs 1902}, Arch Moll., 90{1/3), p. 85.

shell almost oval with 4 34 wherls, whitish eobor, wider than lugh, sperture
with one purtetal toth and three short dentition on apertural reflected b,

Drstribution: Central Thatland. '

Crenus Perrodletia Kobell 1905

Perroitetio siamensts depress ﬂfv'lﬂ'b”ﬂ!ﬁdﬂfff 1Bud)
Sireptaxis siamensis deprassa Modllendorff 1884, Proe, Zool, Soc, Lond. . 46
Ferrottetia siamensis depressa (Moellendorff | B94), Arch. Mall. 90 (1/3), p. 86,

Shell distorted, behind the apertural margin with @ few small mis and
corresponding mtemal denticles; parietal lamella doubled with twe palatal dentilion.

Distribuben: Ko-Samur Thaland.

Perrottetia stamensis expansilatrs (Moellendorft 1902

Strepraxix stamensyis 'm‘r}:]:nﬁ!aﬁrﬁ;Mneﬂﬂﬁlmff 902N, BlL, 34: 154,

Parrotretia siomensis expanyilabriz (Moellendorff 1902}, Arch, Moll 00 (L3}, po 26
Shell distorted, hehind the apertunil margin with o few small pits and

corresponding mternal deticles; paristal lamellz doubled with shott one palatal tonth,
Blistribution: Ko-Srichang Thailand,



Ferrottefia siamensis subslobosuy {(Moellendorsf 1902)
Streptuxds stamensis subglobosus Moellendor it 1902, N..Bl,, 34: 154.
Parrottetio siamensis subglobosus {Moellendarff 1902), Arch, Mall. 30 (143); p: 87.
shell distorted, bebind the apertiral margin with 4 few simall pits and
cemresponding internal denficles; parietal lamella doubled withous palatal tooth,
Distribution: Ko-Samu Thailand.
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Family Helicariondize

Dart apparatus ahsent; epiphallos slender with lime-sac ai apex; & small noly
lo long sinvaled appendage; penial retractor inserting much further down epiphalivs
and at most having a small retractor cascum,

ey 10 genera of Thatland.
Shell non-umbilicate : R a8 b o ~\T R
2. Bhell namowly umbilicate .o e Hemiglypta
Shell widely umhit_ic*atn Fresiaien () Sk s b hant b s i e
Ao SREll cone-shapetl ..o e
Shell romd-ghaped ... e Helixarion
4. &hell cone-shaped wuh kccled comsten Lo e A T oA R )
shell cone-shaped without ka:cl::d wryre e b b i OETOTT
5 Shell cone-shaped with angulate body wior] ..., Kilieila
Shell cone-shiped with spiral threads sbove ... Seeoeki
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Genos Heltrarion Ferussac 1871

Helivarion siamensis Haines 1842
Helixarion siamensly Haines 1882, Coch. Indica, p, 14.

Shell nonumbilicate, thin, roundish, with emall spire and 3 - 3 42 rapidly
mereasing whorls, the last one largs, with wide aperture,  Mantle with shell lobes;
luteral plates of the radula with outer cusp, sometimes also with small INer cusy;
margival plates bicuspid; penis thin: epiphalivs with long process; receptaculum
sominis club-shaped,

Mistribution; northern Thailard and Myanmar,

Gienus Geatrachng Hassell 1823

Ceonroshuy perakensis Crosse |79
Creatrochus perakensiy Crosse 1879 1 do Conehiyl, 27, p, 159

Shell nanumbilicate, comg-shaped, with spiral threads nbove. Apex alevated
demeshaped, smacth, Foot with small caudal iy central and lateral plates of the
dudula with smsll outer cusps, mirgingl plates Dicuspid; penis without appendage,
wiith short renactor; recepeaculum semins Girly small, olub-shaped.

Distobution! dastem Thoaikand and Cambodiy,

Sesara parva Solem 1966

Sewdra porva Solem 1966, Spolia ool Mus. Haun., 24, pp. 30-36,
Shell small &.00-7.52 mm wide, depressed-conoid with two palatal teath, the
Upper much larger, and anly 5 172 < 6 114 whorls. Body and tail short, retracted within
hell, Pedul mrooves high on sides of foot, moeetng above caudal horr, Sole of foot
tripartite, cenfral portion less than hall width of esch side when contraced,
Distribtion; Chiang Mai Thailand

Genus Sivella Blanford 1863

Sivellg casgire {Benson |352)
flelix postro Benson 1852 Ann Mag, Nat. Hist. 2010),p. 349,

Viveella gastra (Benson 1852). TFauna Bt India, Mall, 2, pp, 3-4,

Shell L5 mm wide, 5.7 mun high with 6 172 whorls, lens-shaped; penis and
stalk of the receptacujum seminis Jomg.  Foot withoul caudal pit and sale furows,
contrel and lateral plaies of the Tadula sometimes wilh small cuter cusps, marginal
alates bicuspd,

Mistribsation: Chiang Mar Thailand.
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Ciens Aadiafla Blanfond: 1863

Kalielly subscuipta Moellendorsf 1901
Kaliella subscwipra Mocllendordf 1901, 3. Mal. p. 30,

Shell subperforate, elongately pyramidal, horny, smooth, apex yellow, mther
acute, the base subimpressed in the wrmnlicel region; whorls &, flattened, suture
impressed; aperture quadrate, right margin thin, columellar sub-reffexed,

Dristribution: Karnchanaburi Thailind and Myanmar

Gienus Sesdra Adbars 1 Ra0D

Sexara megalodon Blondford 1902
Sexare mepmledon Blantard, 1902, 1. Proc, Malac, 506, 5, p. 35,

Shell impertorated, depressed similar to 5. infrendens (Gould), the distinguish
v the dilferent aperure with four teeth instead of three. The large outer tooth in the
bagal margin represants the two outer teeth of 8 ffrendens, Shell Y.25:10 mm wide
and & s wide,

Digtribution: Pitasploke Thailand



Family Camasnidae

Shell veriable, with or without. wabilicus, len-shaped to elongated oval or
furrcied; aperture sometimes with teeth or folds; apermiral margin as o mile widened or
refected. Jaw ribbed or smooth; the form of radolar plates is-also varable, central and

lateral plates sometimes with, sometimes without lateral cusps;

marginal plates with 2

or mor cusps. Kidney band-shaped, long and narrow., The penis is continous with the
epiphaling and flagellum. The spermathecal duct 15 not branch.

Key ta genera of Thatlaml

| Shell trochiform ...
Shell long ovate ..

Shell depressed ...

Shell highly depmsr:d
Shell moderately dﬂpi‘ﬂﬂ:d

Shell depressed helices ...

FERGOF R VI EA | ISEA R AR EERa

Shell depressed RLOBOBE /i iiimirnrin e s

e Cranesella

o Amphidromus
Y b 3 T T

i 3
Camaena
Chlorits

FEPERRFI R
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Amphidromus dohrad (Pleiffer 1863)

Bulpmus dofrni Pfoiffer 1863, Proc. Zool. Sec. Lond,, p. 325_
Amphidronis dohrni (Pfeiffer 1863), Fieldians Zool., 41(4), p. 530,

Shell slender, less swollen with proportionately smaller epenurs, and the lip is
narrowly expanded with the rolled edge adnate to the body whorl, It has s rather
mtense yellow base color, a brown or black line behind the lip that sometimes ascend
partly up the panetal callus with the base of the shell green.

Distnbution: Poulo-Conder, Cambodia and Thaitand.

Amphidromus fultoni Ancey | 897

Amplidromuy fultond Ancey 1897, Natilus, 11, pp. 6263,

shell much more obese shell with a few dotg on the thind whorl, two very
narrow hingel bunds, anid @ subsotural whitizsh band.

Dhatributton: Sonthern Thiuland snd Cambadia

Amphifromus glaveelaryns (Dohm 1361y

Ralimus glavcataryny Dobm 1861, Proe, Zocl, Soc, Lond. p. 207
Amphidvomus glocealaryne (Dolan 1861, Fieldiany, Zoal, 41{4), pp. 524,

Shell violet-purple aperture, slender shape, and broad yertical purple-brown
strdaks separato from others. Shell has both sinistral und dextral with 32-39 1o high,
6 to O T/ whorls.

Dhisteibution: Thaland snd Cambodia

Ampliddronms rversus aotamiticns (Urosse & Fischer 1863)

Readivry coemitious Crogge pod Fischer 1863, J. de Conch, 11, pp, 357334,
Amphidromus imversigs annamiticsy (Crosse & Fischer 1863), Fieldiana, Zaol,, 41{4},
poStl.

The ground color 13 pale brown and the dark zone of the body whorl i pater
than 1 typicus mversas:  Shell modesately large (30 mm high), amphsdromin,
whitish, surface dull with brown sieeaks aod zones or vances, Lip sirong and
reflexed, ofien appressed to the precading wherl

Distribotion: Thailand amd Cambodia
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Amphidramus sinexsis indistineius Plishry 1900

Amphidromus strensis indistinenes Pilsbry 1900, Man, Conch; 13, p. 1920

shell 35-37 mum high, with 6 122 - 7 whorls, with reddish-brown spiral bands
an the busal portion af the body whorl are diagnostic. Lip snd aperture are white,
lower whorls yellow.

Distribution: Western Thailand and Myanmar,

Amphidromtes xiengensis Morlet 1891

Amphidromus sengensty Morlet 1891, ]. de Coneh. 39, pp, 47,

Shell hias the mdial streaks interrupted by 8 single sprral yellow sone ard hias
the sleeaking continued to the aperture, Shell bas 1738 mm high with 7 whorls, Five
colar forme could be distingushed.

Distribution: Thaitand, Laos and Cambodia,

Species Diversity

From our stidies singe 1964, we have found a total of 17 famkies, 71
genetn, and 247 species.  OF these, 11 specicy are new specles that hiwve never
heen found anywhere ¢ls in the world, Qur of the 17 families, the followirg 5
farilies include muny species and play a signifioumt ole m the foresl scosyslen:
Vertiginidas, Camaenidae, Artophantidac, Sireptaxidag, and Bradybaenidae, The
regions where we found many snails in limestone mountain foresls are as follows:

w Western Thaland:
o Huay Fha Kang Wildlife Sanctuary
- Kang Krajan National Park
- Tungyai Narasuan Wildlife Sancluary
= [impany Wildlife Sanctuary
« Northern Thatland:
« ot Inthanan National Park
+ Dioi Chiang Dao Wildlife Sanctuary

« Fastern Thatlamd:

e Phlin, Mational Park

« Khao Soi Do Wildlife Sanutoary

« ¥hao Ang Rae Mal Wildlife Sanctuary
« Northeasiemm Thailand:

« Phu Luang Wildlife Sanciuary

+ Phu Kheo Wildlife Sanctaary

« Phy Wua Wildhic Sanctuary
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« Southem Thailand:
« Klong Sang Wildlifc Sancmary
« Khgo Chong Wildlife Sanctuary
« Harabara Wildlife Sanctyary

All of these forests have a very high species diversity. In particular,
|mpang Wildlifs Sanctuary and Khlengsang Wildlife Sanetuary were found to
have the highest species diversity of pulmonate smails, with 44 and 43 specles,
respectively.

sming (he 247 species that were found, 54 (21.8%) e endemic species
thit e found only m Thailmd, This is.a high e of geogrphis specificity
comparéd with that for amphibims (12.15%), repriles (10.4%), birds {only 0,2%),
and pammals (only 3%, The remaining neady 200 upecies are distribuled
among nations bordering Thailand on wll gides,  However, the distribution ol
squaibs |5 very clumpy, and mainly restricted 1o the few, small, isolated regions thai
atill support 4 strong forest esology,

Regarding the supvival sfatis of each species, among Ted snails (here wee
fmany endangered specics, such gy Amphideomus flaves, A metabletus, Camaena
ihusteiy, wnd Cliloritis (1.0 s1amensis. There nro wiso mnny speeicy that ave
ihreatened by deforestation and hunting, such as Amphidromuy areolais, A
somitesselams, aned A siengensis, and (e Himeslone mouniain species o the
families Streptaxidue, Plectopylidag, and Vertiginidae, Some specigs: are
abundant and able o spresd i roglons inhabited by humans or even i mijor
citicy, such as Cryptatond Slamanses, Rigliminus stamensiy, and Sweeinea teneli,
and 2 introduced species, Achagng fulioy and Lameiteeis graciliz, Other species
shomld be carefully monitered beciuse they may encounter problems L there s
firter destruetion of the envirmment; these include mermbers af the geners
Awiphidromus, Garesella, and Camagna.

Specics diversity was highest in the westerny forest with limeslone arcas, 222
species were recorded (Fig, 31, in particular 183, 179, 171 species were collected
from around the aress of Kang Krajan National Park, Hoay Kha Kang Wildlife
Sanctuary, and Tungyai Narastan wildlife Sanciary (Fig. 6). I wery particular, just
omly small aneas around i the offices of Umpang Wildife Sancluary andl K longsang
Witidlife Sanctuary were found to have the highest speeies diversaty of lantl pulmonate
Smils, with 4 sl 43 species, respectively.

-Specics diversily was pasifively comeluted wilh tree leal fitler diversily ¥ =
0.76. p = G.01Y (Fig 7). Although there was ao overall sienificant correlation ol
species diversity with elevation (B =- 0.41) (Fig, §).
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Chromeosame study

The analysis of chromosomes of snails from the families Ariophantidee
Camisenides, succingidas, Achatinidag and Clagsiliidas hes grovided very important
mformation with regard 1o thejr classification. 'We compared our resalts with those
compiled by Prof. Joln Burch of the University of Michigan, 115 A_ in 1989 (Fig 0),
Hurch spectfied the mmmber of chromosomes of several familics of snails that had
provionsly been studied at thar tme.  Our present resuls differ in ssveral respects.
Chirs i the frer work on snai| chromosomes of the sanus Amphidromus, The tissue
that we exsmined are different from the genads wsed previousiy. Livers and perdal
Elands were used in this study 1o prepare mitotic chromesome,
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ARIOPHANTIDAE
| Macrochlamys hepbagyra Moellendorff 1594

Chromosome numbers of N =20 from |5 metaphases were counted (Fig. 10,
The karyotype of the pedal glind metaphase chromosomes consisted of 6 pairs of the
large metacentnic-and 4 pairs of the smaller chromeosomes. Two of the smaller pairs
were sobtelocenine sand submetscentrie chromosomes.  Thé smallest owa pairs were
prabably metscentric for No. 9 and telocentric for No. 10 pair. Only anesel of the
chromosomes could he measured and the result are shown in idisgram m Fig, 11,

3 Mdcroekiamiy Nmbaie Moellendorft | 894

Chrenasome number of 2n =20 (Fig 12), The karvotype of the pedal gland
metaphiass chromonomes were ol motacenteic. They gradunlly decreased 1o sive from
| parr to Mo, 10 pair. The measurement and the result ate shown i idivgram in Fig,
I3

Frown the above 2 species, have very similar morphologics; and both have 10
haplaid pumbess, Tt when we examined the karyolypes, we could diserimmate
berweed then very elearly.  Thetefore this technigue 1 extremely heipful for
clasnilication,
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Fig. 10 The snail, Mocroehiamys hephagyra (A muataphase clirdrmisome {‘r"i‘,l;
and karyatype constructed frem metaphass chromosome (C)
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Fig. 12 The snail, Macroehdumps limbara (A); metaphase chromasame (B,
and karyvotype cofvstricted from metaphase chromosome
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3. Macroelhltmis ravplendeny (Phillippt 1863)

Caromosone number of 2N = () (Frg. 145 I

flecn bivalent were observed g
the mataphase. Al the chiromasames Were metacentric

or submotacenirie,

1 2 3 B > B

&% BR X wp wa aas
7 8 9 10 " 12

L
& 3 BE Aa

13 14 15 it

Fig. 14 "The snail Macroohlomys resplendens (A melaphase chivmasome (B
= T N . P
anml karyotype constructed from metzphase chromosome ()
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4. Hem{:rfe-::m_E'm'tz'r:-:.'m-{PEiffﬂr 18500

Chromosnme number of 2N = &l (Fig. 15}, Theovolestis chromosomes were
larger chromosomes of No. 149 and smaller chromosomes of Moo 1030, The
nieasurements are shown bn idiogram in Fig. 16,

3 Hemupleet weinkeuffiang (Crosse % Fischer 1894).

Chromosome sumber of 2N = 58 (Fig. 17). The karyotype of the ovotestis
diakinesis chromosomes only shown from large 1o smaklest size,

b Dyithia salangana (Manens |856)

Chremesome oumber o 34 = 36 (Fig. 18] The karvolype of the pedal gland
metiphase chiomesomes consisted of 14 pairs of mefagentrie anil 4 pais of
submetacenttic chromosomes.

/! f:irl-]r:rrx.:ffacu rramminaes (Pleifler 1856}

Chvomisime number of 28 = |6 (Fig. 19 The karyatype of the packal glamd
metaphiage ehremesomes congisted of 6 paits of melscentrle, 2 pairs of [elacentric,
We cdn produse C-banding Duom ene metapbase chromosome.  The -bands arc
localized only on pericentromerdo regions of all chromosatnes and in the shord arm of
chromosoma Na, 4
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Fig. 17 Lhe snail Hemipedia wermbanyffiane (A); metaphase chramosomie B
and Karyolype canstructed from metaphase chromeseme 303
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Fig. 18 Thesnal Lhyakia salangana (A); metaphase chromesome (13); and
karynbype constructed rom metaphase chromosomes (171



Fig. 19 Thesnail Croptozona siomenss (A Karyotype canstructed from
rElaphase chromosome (B, and C-bawding chromosome
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CAMAENIDAE

1. Amphidromus arricallosus (Gould 18430

Chromoseme number of 2N © 4% (Fig. 200, The karyotype of the ovotestis
migliphiase chromosors nmmmt:aﬂ of 3 pairs of melacenitie, & pars of au'lmmta::ﬂntl:u::,
2 pairs of subtelocentie and |1 pairs of slocenirie. The measurements are showi in
idiogram in Fig, 21

L mpdildvonins lardlaw (Gookd 1843)

Chromosome imbes of 20 = 46-48 (Fig. 220, Only diskinesis chromosomes
werg dustiotly dhservied
5 Amphidromis tnverses weemiticus (Crosse & Fiseher 1863)

Clromoseme number of IN = $0.31 (ki 33%  Only mdisiet metaphuse
ehromosonios wera obsorved,
A, Amphalenmmn vencensts Morlel F89]

Chromosarme amber of dn = 30-53 (Fig. 24), Only diakinesis chimasomes
were distieily observed.
5. ..-in'rl.r.l.ll.lr'ﬂ’r-gnr}rfj' vempessellotny (Marler 18843

Chromosome nurmiber of 2N - 55 (Fig. 29), The karyotype of the ovotestic
melaphase chromosome consigted ol 12 pairs of melueenine, 1 paws of
sulbteloconite and 7 paits of wwlecontnn
f. Admplidiamus dopet (Pieafler |B53)

Chromosome: number o 2n = 34 (Fig. 26) The karvotype of the nvatestis

imetanhsse chromosome consmsied of 13 pars of metacenmic, # pairs of
submetacentric and & pairs of relocening.
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Fig. 20 The spail Amphidromns dricallesns (A) metaphase cliomosome {B);
arrd karvotvpeconstmcied from metaphase chromessine (C
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g, 22 Diokinesis chpdimogome of the snul, Aoiphicdremny {faddilaw

Fiw.. 24 Dhaakanesis chromasoomg of the snails, dmplidrmes EREENSIE,



big. 35 Meiole metaphase chromaseme of the snasl Amphidromis
gerrihessalfatus

Fig. 26 Meiotic metaphase chromosome of the snait Awmphidroimis defrni
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1. Chioriss (Trichockioritiy siamernsis Moellendordt 1907

Chromosome number of 2N = 58 (F1g-27). The karyotype of the avatestic
metaphase chromosoms  consisted of 18 pairs of memcenine, 10 prairs - of
Anhimetacentive and | pair of telocaniric,

8. Cliaritis (Trichoehloritey) diplochone Moellendoeff 1 898

Chromesome tumber of 2N =58 (Fig, 28). The aryatype of the ovolastis.
melapbase chromosome consisted of |2 pairs of metagentric chromoesome, 10 s of
submmetscentric chromosome and 7 pairs of telocentnie chromeasnime.



Fig, 17 Meiotid metaphase chramosare ol the suail O hlartety (THehschloritin
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Fe, 25 Meiotie metaphass chromosome of the soad Chlarns (1) |iip§-:|-::hc-ne-
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SUCCINEIDAK

Lo Sueeinea cochinchinensiz Pleifter 18356

Chrompsmne number of Zn = 24 (Fig, 29). The karvolype of the pedal gland
metaphise chromosoms consisted of § pairs of metacentric ind 4 pairs of
submetacentric.

2. Sucidnen tenella Warlel 8682

Cleomesime number of 2N =26 (Fig. ). The karyétype of the pednl gland
mataphiase chrmmosome consisted of & palre of metizentric and 7 paies ol
submetacenne,
L Suneined sp. A

Chemsame number of 38 =22 (Fig. 31|} The kirpotype of the pedal gland
metiphase chiramasome censiited o 4 paivs of ineticenttic, 4 pairs of submetacentie
wnd 3 pares ol telocenine.

& Sucernen s B

Chrormosome number of 28 = 24 (Fig 32). The saryotype of the pedal gland
metaphiise shiromusome consisted of 4 paits-al melscentric § puirs of submatsoetiic



Fig, 29 Metphase chromasame of e souil Succlnea cochichimensis.

4

o e
TPy R
23D

Fig. 30 Metaphnze chrpmosome of the snuil Swecines fenetla
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Fig, 31 '.‘rTf:lalpha.sﬂ chramosome of the srnil Suedines i .Y
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ANALYSIS OF LAND PULMONATE SNAILS OF THAILAND

Number of specics

The litsrature cofitained approxumately 160 specilic names which had been
applicd to shells supposedly found in Thabland, Some wors nﬁﬁitimri"l'i:_:aii_g_nﬁ, other
were hased on enoneous locality data, and many have heen placed in SYNemymY,
Several names |isted m the systematic review (set Macrachlamys, dsphidromus, and
Cilorine) are omitted below since they probably do not represent valid species, Their
melusion would give a distorted pieture of the relative prominence of he three soners
wmd unduly merease the murked smlemism reported below:

Endenism

Ammong the 247 species thal wera found, 54 (21,8%) aré endemie gpecies that
fonmd ondy i Thatland. This s & lugh rate af Beographic specifieiry compared wilk
(it for omphibim (12.1%), reptiles (10.4%0, birds (only 0.2%), wnd mammals {only
%) The remuinthg nerly 200 spectes are distributed among oalicn bogdering
Thailand o all sides. Mol of the enlemic species belong 1w e farmiiy of minute
Arnestone sneils (Veriginidae) oboul 25 species.. he rest belong 10 very widely
distributed genern, Meecrochiomys, Phacdusa, Amphidramus, Chlorids, Ganexell,
LHseartemon, (laguda, degtsta, and Plectupwlis,

Regirding the survival statug of eacli spociss, hmipny free stiils thete ire many
eiilagered species, such as Amplidronm Savies, A mepablecas, Camaeng (Hustriy,
sl Chloritis (1) siamenser. There sre slso muiny species hat ane threatened by
deforeatation und hunting, such s feplidrosus areolans, A, sonvitesselatus, anil A,
siengensis, and the hmesone mounian species moothe families Stroptaxidae,
Plectypylidae, md Vertigimilse Some species are ubundoni and ghle 1o spread in
regiong Inhubtited by lunmins or even in major cities, such as Cryplozona siaménss,
Buliminus sicomensis, and Suzcinea fenella, and 2 intreduced species, deketing futico
ind Lopietluvis grocifiv. Other species should be earefitlly monitored hecatse: the
may. encounter problems i there ie fimther destriction of ihe envirénment; 1hese
mchude members of the wenera Admphidromus, Ganesali and Camaen
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INTRODUCTION

The purpoge of thig prpee 16 (o deseribe the mucro land 4o0ils of Phiie Natiooal Park nred chg LY.
Phas A4 an arca ol 3% syoarc kilomclors, it ta a Foress patech, kocated g the gastern nrop bordered on
ihe zasl by Cimbodii. Epcompassci in polated grandte masstf which dominsrss the wrroonding
plarn. The high raslall bas sreated a rich raimborese which arill contain some largs mammals and the
ten (mportint phesiaat species,

The park's forests nave been exteosively logeed, bul thay  afe aow regencrating,  The hkaiar &
topical broadleayed evergreen focests dominate. Rainfall averages more than 3,000 millimerses »
yedr and humidity sverages more than 80 pereenl. The months May 1ill September sormally have 30 o
mate Tany days por musth, while November till March avarags [swer thon woven.  The I
lempetature ks 26% 0 with Novembes (0 Febraary the conleat periode and April te June ase the Gottes
monihs.  In such babitar many goatls are fiving
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‘METHOD

Maero gnails were intensively collected in Decsmber 1995, February 25 Juze 1996, The saails wers
‘identified by using the according papers:

Crosss & Fischer, 1963; Godwin- Austen, 191% Gode, 1903, 1914; Moellendorff, 1891, 1804
Pieiffer. 1962 Snlm, 1205, 1966; Zilch, 1966, '

OUTLINE OF CLASSIFICATION AND LIST OF SPECIES

Subclass: PROSOBRANCHIA
Ordar Mesogastropoda
Family Cyclophoridas
Lyciophorus mailgyanus {Bensom, 1852)
Rhiasiomea rmvithi  Bartsch, 1532
Family Popinidas
Moulincia wp,

Subclsss PULMONATA
Ordat  Stylommatopbors
Fumily . Atiophantidae

Cryptozona sigmansiy (Fleiffer, 1856)
Dyakia salengeny (von Martens, 1891)
Humiplecta diytincta {Pleiffer, 1250)
Hemiplecta weinkauffiana (Plciller, 1894)
Macrochiomyy Umbatd Moellendorif, 1894

Family Bulimulidae
HBoliminug flameniyiy Redficld, 1866

Family Comacnidas
Amphideomus atricallones (Gould, 1843)
Amphidromuy schomburgki (Pleiffer, 1880) -
Amphidromus {Syndromus) siengentls (Morley, 1891)
Ehloritic (Trichochloritiz) samentis Moclleadorff, 1902
Chioritix [T.) diplochone Mpaliegdorif, 1898

Fimily Claudlliae
Fermosone tigmensis (Pleiffer. 18613

Family FPlectopylidae
Pleciopylis {Cherraesia) dexrorsa Godwin-Austen, 1888

Family Rathousiidae
Alopis 5p-

Family Sreptaxcas _
Haplepiyching porreciny (Pielffer, 1862)

DISCUSSION

Hine familics, 14 gensra and 15 species of maco hm:isna.ﬂa wets identified. Only three sp:cur.s of
Smiaclass Prosobranchiz were found. There is a spodes’ repar ted here as = mow tecord, Chisr
(Trichochlorilis} dipiochone (Fig. 2). The distribution of this species was reportsd by Zilch Iilﬂﬁﬁ]l Hy
Anngm (Céntral Viernam). Most of the snails collected wers found oz forest Boog ar in lesfitter
except soails in the family Camzenidae, gonns Armphidromis. TE:;.- wers coifected ontree trunks or
oo lesves.  There a2 =aay smidentified miccassail;, collsciad 1o this ares.

They will e r(::[l-r_rr"cﬂ a7 BE BeTt appRorinmty
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A NEW EPECTES OF MACROCHLAMYS FROM THATLAND
[STYLOMMATOPHORA: ARIDPHANTIDAE)

ABSTRALT

hiacwuitanme ssamumLn, 5p. 8 moentaen species from 3 tropicad evergreen forest of Surathani
(e Sakan yillage Suraihur, Theilsnd) i deseribed. Iris m&:ﬂuﬂy related Nandhe
{Maceanseiamyn) diadewia Cal) 1997, e frsers the tattes by 12 decsty chanmeled sibis, which are
e siender In the sipper shell afier two and: o hall whars Aseeniorty, the Sody s very dack
volouees, anad |s red posterinely, s o Meck modal foss arsd mdsd b

Ky Words Marn hilimys ssamus i g, I\ﬂmﬁ.ﬂrlm Arwplmmodae Thailu
RSTROCUCTHIN ~

T.l'-ﬂml.umu-ﬂdnmmmmqh;dmm\mmuﬂﬂu:nmmmmmm
Lot it i a0 wreal of considerably intesrss dus W the g7 Enusnbes of species It caniaine, Dysing
4 sy remanie Glshe sy of o pulimaraie mﬁ::mmmnmm PREREAEHTAT VS
Bt & faewy apeien wnne dincovieind in Fbmary, 1995; fhey wore found = the srisll creviis ol
seicnarituin Al 55 snntean levtion mess Takun villige, Sazaihant Mrovince Fig. 1), These speno-
reri wne describenl below uk o e species of Microckismps

Macrechbimys asmarurn o sp
[Fign Ja: Zl)

| hzzpron of holaty pe

The abwf® ha translucent. pollahed. trervr, narrowly urbilicam, depresped, with #ix and
Vusli wharls. The apical iwo nd a half whods ane puli end smooth the rmdming hoas have
natroy, selatively deep, segmlaily spaced, radiating grooves ea te sstoeioe e ape 58 i
thesa diwsmians an I inst whorl. The shell of Macribinys ssmsrst (Fig, 2b1Y i difften
lecren, Nesarms (Miacrachfimys ) dimbems (Frg. 282), by it more shendar devaly channoled radiat-
g groaves an fe shell dorsum sfter two amd a half whorls. Macssiloemg sseniir slso does
eest thew  fiint double aubure in the G whorl, Macrochlamys e was fompared o
paratype aumber USNM 15027, & GM. ) duadvmun. fromy the I atioosal Musmam of Naneeal His
rory, Samithuonkin It Haien _

THmsrsmong. Hm;ﬁ‘rmd.hm = L4 g biwight =018 cm

oty The anterior porwan of the Sody s very dack eoloamed, pesteriorly 1he body k-ied,
with = bk oaudal Foes-aod cabdal heen.

L Very thin, erisscent thaped, with o medial projoction
Faduits (Fig. ), Central plete of the rachia with Tateral cuspe: kevees! toeth with inner &nd
o e 3

Cemilia (Pl ). Dart opparatus jamuiial uggan) lamge, Inng, with & cilindeicil shape
prerms loteg and Sshaped. femadle iwith 8 brown bursd copulztris sod spormatheca.

Etymology The sperific epither ssanrar is used after the name of Me: Yulska Assoms
wiha stromgly envourged and supperted remwarch on Tand pulmonstes sl by Thatiamd.,

Type tocality Thailand, Teken viflagr, Surathani Provines, 525 wmotres elevation (CUIZM
£325), 1908, beg. S Parbn. o

Type miahesial. The holotype [UTEEM B4075) i deposired i fha Untversity
+aclogioal Muscum together with 15 spestmuens and 42 shell peratypes (CLIZM 6326) Other
pamtyres fOUTIM 6327), thwhal 15 specimens and 29 shalls, are ssed i The Ficld Mizseam

(10
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ins Frimhe

FRS &, Rapeadurmve organs i Aldsrochimrgs smpron s sl = s 5|HIIII.1|-|'|III"-I1II+'III "
= Sruree cufnslateih, & =AU P perid f = dRlEsti] mukol o = igeernndi|eia

F!-ruth sred prvspraphacal desbesteim, Atanriehlinue ey seerral b ik o south

o (Ynilinid and the Malay Pentraula. The unly known localines are st Sirarham, wnd
1'-m-1-rn|r.. Shamy (The Shaiy reprmsemates ane two Bioken thalls collected by H M Spaith spa
are Moded i the MMM Smitsorman Ttiution, eoflertion numbsr UTSMNM 4305421
Merellisoyy aagnrmeul 1 w8 the base of vegatiabion that growes mothe craehn il tacks om e
pervied] Frerfintie saibatzates. The foflowing spechis weere stao found if b habitan: M lirpeses
ed pellenadg i | Chiloriti platybivply b b Herudorl), Dhmsrisoi mebelend (Weslipdog i)
Vauabitity The alvell disweies of the hype mabernl rapges from Q8w | 3 e andihe heighn
fraitn 8 do |0 e {Pig 80 The chatiosriad rits bn The tpper shel] vy b matenber: from 54 1n 4%

DISCHSsI

Mermehlimmys datmarat. sp. s wmlarin shell morphology 1o Namne (Marrivdtenys fhasrms
irall 1897 [the name Symms diadems (Dall E397) was meed by Abbott m 1989) from Peang, Maley
Fesiside, ln conmparison o4 parsiyp= abieedl OF N (M. ) ifiadessss af e NOABH (fak, his LISMN M
Sty M paderal o, Lo fios smatler apad morore M rArTDEs ribs, anet roore .I:|E;'I|l,ﬂ'|.l".'ﬂ'.'l.l Ipaterr
ther appet shell N [M.) dinders possesses 38 radial grooves, while M memmizal han ratist
ITDVEE & brntimbir troon 3 10 55 [used e gieowens same Macrocklionys lor e stal
tmca e iof the sigiflyanee of i ssatamical charadters. Afer detsecting this species, | found =
iZrpe darr spparatus {nmatobial ergeel in Moasdmuel. g5 deseaibed by Bamsen (182N Ly

=T and Solbm (19661 A small dard sac wes described un Seene by Albertn 1850, and e
Fart spparaties was desciliesd i Saa by Blabosd & Goderme Atmten (1000 The casds! 65
rit the St nf Mamoblem posses=es 3 @andal foss and a hom-teaped process abi'e it Wik
o possesses A cawtal Iode The v and radulsr feelh dee i pical ol Minceschioirgs

O tom il fmprtd bl ey phasacier i Yo ol ey Mot i i abanll
rabinriy S=naviin When o snadl s evpesed to sunfight, i oftenwses the mantiv Tiprprt with =
miass ot mares fp rub on the upper shed (i, 2o), which i e reescy for the polished sheli n
thiz genre ;'i‘fr:.*ﬂchhlm\rﬁ il Jeremstrabes Lhes <hell Tl tehavang, winch probabiy
protects e i alied) Somnohest e desiccation:

Ther== absils e ‘i:.lmwﬁ?-lr'nm-rw?:e also ghserred apd shideed by the suthor it the Undver
sty of Mtichitzan, Misseum of Tooiery, Ann Arbor b frisn kg U 145856 and one from

.
=
=
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FiG. 3 Ciraph oin teiztnabin boteen shell halghs snd shall linrneber b 25 dhedls of
-\'-ndnu-plmuﬂﬁ {® = whail Mlammstorn; 0 o shall s inemsh

Tt U2 TR0 Thils species & digtiboctly dillievent brriens AL esesrnirat,

ACENOWLEDUMENTS
Tlms vmnoserh woa s hiﬂ“hThhﬂhﬂfﬁmﬂﬂ“ 1 vty incilamed
mmﬂuﬂhduu] ﬂmwdmmlm;wmmuhmrwamm
t'v.Jurh.: HERE b Ther kAR mw wrd bor dhm Lo of thin peretygse
:Mhlﬁdq.ﬂ- mﬁ-muhurﬂ*mmuwu

’iﬂuﬂlhmmup mmhlrdnm;m'uhﬂh shudy the band polmomate mall cwllecios a2
FRANH. Thanka ass alio due O, mmwwuwlmmm
i Fubn Il Lot bk opaly g v it noes 4o e Yinlmhin Asaemastn, thve IStechi Scheiarship Foandatin, fspan,
g by dneera gt el oy e Liend snally of Thailand: aned o Proteser fohn B, Burch, Mussen o
Zoobogq Univessity of Michigar, AnmArbor, lor critienily resding fhe rammserip
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MI=eppliodd Brirmy, Y vyt 22 a3 g

A MIW SPECIES (3 AMPHIDREAUS, FROM THATLAND [STV) OMMATOPSURA:
UAMAENIDAE), - Somsak Fanka,

Abstract. Ampmidromis fenp b 5o 5 3 mousl s spiies froom 3 Tl ko] bty fooes e the
mﬁ'hlildg-wad]ifu E_E__rht'l'lur_r' i.'n-q_m??:n:hu: Hlimibaricl s Hizfngisizbaiby |m-.|;ﬁ:|.d,[i which s Septiia
preesish, floudy. with 2 brgavirspirad Band on the list iwhitisl and 3o row peis bne duiburid baced e the
ben iz whgels. The swliin on the pemidbmady kg s seAnnthl S beer o speies OF Ampha s
b e foumnd previoasly dn Thedans. makig this thielasgest g of krad snail brrthe et —
Fey words Amitefmomns bagar, Cammenidae. teneslrial Pobineasts. Theilsesl

The tamity Canssanidag 35 eie of e misst diverse proups of eecesirial pulmonam sasls i
Thadland. A presently oo iy Traised. Hie fomily incledes 31 species (Panha, 1996), which
et pleced m five gemers. (¥ thess gerem, Adtnptbsidramus A lber hus the largest Tumber of s
civss in the contry, with 16 specass previously peported {Letdlaw & Slem, 161 Solem, 1985
1955 The grnais Aviphidnomens wad révewed by Lkl & Settemm i 1961, and Siilemn i 1584
bt wissce shemy o mew species has been described frony Indonesia (Chureres, 195935 (] fsis v
describing = sevoid speeies, wlilch s smlierid 16 1993 i the Buhaag Wild life Sanctuarny in
onethwastem Thailand by My Taeys Chocord, Chisf of ihe Senctmry.

Amrplddommeg tangm n sp (Tig 1)

Hodotype. Shell yefalively srruil] [Rdghit 228 oom, wildihi 348 om, somiesl, whabrul, it
rile green, manalucenl, poshed, snd with five wherls, The spesis yefiow Uitle obiduse, smeath
sndt glossy. The Last whiel is slighthy comi And Tie s hiovwn bgarml bansl. Theye |4 # MATTE,
hte Bl sutural hand o the two last whorls The apertere i mest, yallawish within, and
ptt= drmren ot tha oober ond Innr lip. The periutonie v whiie, rerrowly expandid; the Wmbili:
rus cloked

Type losaliry Thalland, near Tad Loel Watsrhall, Phudusng Wiliiife Sanetuaiy, Livd Provisce,
4200 rmetres glevutldn (CUTIM S531) Nuvember, 1993, Ing. 7. Chanatd,

Hatizat ane geographicnd distribesion The geniu/Lmphaimess Albes o soutbeast Anin péecss
0 be bt to ictheastorn Thaflard, Laos, Cambodia and Vietnarms Theanly known localiy
for A bairgus in the type Jocality st the Phuluang Wil e Senctsary bn northeastern ‘Thattsssd.
Otbeirr lassd smails found at this locallty wees Camaera (fisirs (Ffetilery and Chierita
A Trichachipwitin) deNeivait (Pieilier), both of which are alss bagw frim Cambodia nind Vietnam,

Variabaliny. The ahell height of the type materinl sangies foom 212 b0 2224 em, thieshiell widith
e L6 6 100 emy t'ﬂ:hh 1k o o

Type mmusterial, Thi holotype (CULZM 6381 e twep bsel] paratypes (CULEM 6332) are de-
posited i the Chulalirighern Univessity Zoological Museum. One shall paintype is i (b
Field Museun of Natursl Hissosy Chicago, illiawia, US.A,

Erymuslogy. The speciflc epither fmnai Frsm they marne of M Tanya Chanard, Chiel of e
Fhiuluang Wikilie Senctanry, who collected the first shell of te s tpecies.

THagoeals. Amphidnmp famyi can be digtinguished by e brewn spial band on b list
whatl and the narrow. pale blue sstursl band an the lwo laoe whotss The sutore oo the
perultistane whorl is smoath,

ulrmdmﬂﬂﬁmﬁ'm;ﬂmﬂﬂrﬂfdtﬂﬁWEWﬂﬂWmhsm
in Thailand, Mulaywia, Laos, Cambodia Vietnam nnd Indonesda Starll vharacteriathis inched-
g the <ohar pattrm, are the mmn disgnostic chatacters. The shalivol A, iyt Abe st s
lar tor A glewealeryris (Dohenl but differ-in podsessing 8 smooth suture 31 e last two whors
while & pluecnltyine has ¢ deep sutare, The colos pattern bs absolutety differemt and the durality
of the new spectes is only dextral while A. ylauemiiyiv is beth Gextesf asd simistral, The athes
precies are distinctly diffevent in both shell shape anil color pattern, 45 shown In Fig. 2. The
anatoony of the new specics will be describied i annbomical spetimess bwecerme avatlable.

Anglidrmus i ropresented in Thatland by 17 species. Laldlow & Salens (1561} Alvided

(HEIL]




= apizs

Amplidnmiis inty thred subeenes, bl 5, o, et sl Sundanni: 1 iaweir
'hal:diﬂfmiﬁm:my b wzsiind omn the Ichonesianislands, bt is fesa reifabla nirthe marmiang
Feclemn, 1UAS). Solern (1965} eamrined S speuimuns Of Ampfismms fror Thaitand and con—
ﬁmeﬁ-ﬂ:’:i-lﬂ.E‘w.lclimraﬂi:j:li-;s,pmﬁng;.a;}.;n_q:ga:ﬁhmhespa:aﬂrrkwﬁ,'d.mhfﬁ.
& semterllatg wndt A plasetberys. al] ivembirs of the subpEes Sty The dew soties
Zesesibed hre b5 close] rdwhémﬁﬂhﬁﬁpét%mﬂptﬁnhﬂym#ﬂnqﬁ&wﬂ'ﬂ:
racterissy af e oth foar Thas spedies of Syundrom s Sre ax followes (502 also Tahle |} Tn
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ACHECKLIST AND CLASSIETC AT _b_l‘{DF THE LAND PULMONATE
SWAILSOF HAILAND

Somzak Panhal

INTROD ICTION
Land pulmonite snails have been res wrded from Sisin or Thailand since the
19th century. |Gould (1844), in the first irticle on the decess of land shells

from Burmah end Siam collectsd by Fra: ois Magon], In 1 , Martens Hated the
Mallusca of Siam which inchided 17 spn es of tand pulmonate snalls,

Cther authocs deseribing or listng Is b pulmenate snail species from Thais
land during (his early period were Pletl o (1860, 1861a, b, 1862), Deben (18611,
Crosse & Fishher (1863], Wailace (18¢ 1), Godwin-Austen (1832, 1888, 1898},
Mlaclet (1883, 1354, 1886, 1889, 18912, o, Tryun {18565), Cockesul] (1591) and
Mowllendors (1851, 1594},

During the 20tk century, the numbero publications dealing with land pulma-
fate snidls found in Thalland increase |, and the fauna was becoming better
knowen. These neluded the works afGu £ {1900, 1903s, b, < 1907, 1934), Blanford
IR, 18030, Sykes {1902} Pilebey (19C ), Codwin- Augten (1905, 1914, 191%),
serpman (1912, Fulton (1913), Cooke (1915), Kennard & Woodsward (1973),
Woadveard (19 18 1929), Benthem Juttg 1929, Cockerel] [1929), Laidlaw (1931,
Tomlin (1929, 1932), Haas {1954, 1262, weedin (19472, Zileh (1953, 1941, 1988,
Lo, Hubendick (1956) Solém (1963, 1¢ ), Bruggen (1972), Loosjes & Loosjus-

Zan Bemmel (1573), Mead (1979), Thor mson: & Les (1988) and Parha (1996). 4, b,

Sume of these jublications were faunist sarveys, and some were mainly tao-
PETc 4 naters Seme txonomic probl ms still need 10 be resolied. and much
awen informatian & nesded on the sna &' ceology ceelogieal physivlogy, and
responses-io neman medified-environm aits. But more detalls on these aspects
mitist dwatl Ruirther shodies

ihe |tst below contstns 15 farmilies, 3 generd and L3 speCes. Some add)
toral bixe undoubtedly willbe ddded a: [(hailand is maoes thoroughly stitveved.

OUYLINE OF CLASSIFICAT DN AND LIST OF SPECTES

Subclass Pulmenan Cuvier
Crider Stylomumatophins Schomid
Superfamily Pugilivides
Family Vertiginidae
Cierus Hsslostomu Benw o
_ B hlimmirme Thos! ssour & 1 s
Lienus Guisiracheln Tomils
. transshans (Moe:: o)

“rpsrtment of Biokegy. Faculty of Scienice, Frutalongkont Universits, Samckak 19530,

Thalland. (1
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Family Sulimmidag
3. sumerisis Radfie |
Gemes Coccoderma Moalle dordf
 ceratina (Reeve)
Family Cemstaidog
T simenrsis (Redfs o}

superfamily Clavsiliotdes
Farmily Clausiliiclas
(Gerus Farmosana Boetiges
£ cambadfensis (Ple Har)
Lemmes Chrpselin Drapecens d
C (Pseudorenia) ke nbanese Sykes

Superfamily Achatinoules
Family subuliridas b y 4
Cermus Chrvedli hupre o
C. pusa (Benson)
(Zenus Glessula Yon Marts 5

G. latestriags Mook ndorts
Lyinius Mﬂnﬁ%ﬁhl ! Fiziffer

L gracilie (Hutton) intmoducad)
(renus Prosopeus Morch
£ fiiforme Moeller locff
2 weufkert {Benson)
oo Pics
2 rurghilis Sykes
1zenus Stoogyre Shuttlen wrth
S, erecla (Beason)
Paenily Achatinidac
s Adhriing Lamarck
A fulica (Fépfssa | [introduced)

upperfamily Steptaxoiden
Family Streptanidae
reTils Sireptoxss Ciray
5 depressa Moelle: Jorff
5. mordwi Pheffer
5. pellucrus Pleifte
5. porrecius Preitfe
S, sigmenses Pleiee
Senus Discartenton Pisif -
D\ reetsient (Mosl! ndori)

il
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Prlmenate Snsils of Thailimd

(anws Huploptychive Mos landorté
o nt!rgrn:m; oel ndcrr&’,‘l
—emus Micratertion Moells dosf
M. prestoni (Gude
AERUS Oophana Ancey
O stranguliins (M ellendartf)
0. subbbnius Va Tha
Senus Parmﬂe.l:u Kobels
£ stamensiz depresz (Meellendori)
B sitinernizis expans abeis (W

& aamensis subglol ssus Ll'dneﬂwum

Superfamily Halizarionoiden
Family Helleargnidae
mvees Flelivarion Férussa
5 slamensis Hame
G, perakensis Cross
Lsenus Kalivlla Blanferd
K subseulptn Moel nidedtf
\Senus Hiouglupta Moelle dorff
FL sremertsis (Moel mdoef)
s Seard Albers
5, megaladim Blanfi d
£ parta Solem
Lrenus Sioetly Blaniord
5. castra (Benson)
5. prubeneri Moells wdorff
S kalanbanensis Mc dlendorff
Farnilv '-'-Lnnph.l.rl!'_'::lne
dentis Crimtorona Miedh
O shamensts (Tomlt )
C pravstans (Goule
C granulosa (Moel' sdortt)
{renuy Suplecta Semper
= Ipuga (Sterlierien
£ dichromatics Mo et

P £ patantmsisGEM

Uierrisg Htrtipieitil Albney
H. crosses Pleilies
H dartae (Pheiffer)
K. distincta (Peifie )
1, huginis Pheiffer
H. nepiiimas (Feifh r)
H. siamensiz (Ploalf 1) _
H weinkzufiana T wee de Fischer
. zimmuryensis Go win-Auwsten
(e Dyakda Godwin- A4 sen
0. hugon:s Pieifter
D salovgmey (Mart: 1s)

(&1

= L]



A1 im0 7o B 15422532557
STANES S o =
4
DL sirinta | s
s Crzy)
P setchiaunensis B ods
Gemus Austenin Neyill

< detsuiopinciz Se em
Genus [:-Wmﬁm erall
C. gadinodromicy T Jem

ML aniceps (Gould)
ML gsamurat Pank:
M. dugasti Moslet
M, limbaia Moslley dors
M. moleculs Benser
i;»’ pumnﬁmmmm 0
- T 4 F |
e et () ¢ (i ) L/
M. siamensts (Hain <)
Ganus Muangnug Solem
R L Bttt Sules
Leanus Sl Crodin-Ay ten
5. Juttiesss (Pleiffer
3. knutasensis Toml A
%, abesior {(Martens
Loers Tl Solum
. crenulaty (Yon)
1. thatizmidica Solen
(s Duergeiia Blanford
. libas Solem
Camies Mattinia Sov
N, benoiti Crosee & Facher
N, inoubdti Pleiffer
N, peding Bongen
V. subeornen Pleffe | .
Cenms Minpongis Godwis Austen
M. ke Laodwin-, usten
emuz Myolesty Collmge
M. fruhstorfer Colk uee
ML punclate Colling 2
$lemss Sitals Adams
5, rilaris Mioelies 1t |
3, troghfus (Moells wdossS)
Senus Angphanls Desmal ns |
A Tastas Muller

(Z=mias hyeus Heynemae

[, perakensis Godwl —Austen
emus Trochamorpra Albsy

I cgpitinm Benson




S-5395 S2i31 O = . TBE

Prlmtarngte Srails of Thailand

Family Zontridae
Cemus Bartia Ancey
8 Mﬂimdjmsuﬁe V=

Superiamily Virinwidea
Family Vimrnidae
‘senus Vilring ﬂ'mpagnnu :
V. cochinchingrsis ! loglet

Larmaenivides
Famu?Clmaﬁﬁiaa

emus Camaens Alber
. Hlestres (Fioider

wenus Amphidromus Albe
A greclatus (Preiffi 9
A. atrizaliosus {Gon &)
A dofirni (Plefer)
Y fuh:rm' Asncey

u{m;m‘ {Ex wm)
enicwcling Rock br

d. myersics ey ous (Crosse & Fischer)
A. leteaxamiis M tena
A metabletes Mool midorff
Al nroellendont Ha
A tanyal Panha
M. prerseryas Linnae o
. rhambostumues P1 affer
A. schomburghi (Pl Her)
A, semitesselatis (v orlet)
A Sirensts tredistine us Filsbry.
A, oumgensis Mogls

Ceenis Chigritis Beck
l: breviseie Pluiffer

o ATy detictosn (Pie Her)
C. (T} diplochone M eliendorff
C. (T} fouresi Morh
C. (T} insufiris Mo Lendirf
TTrichochioritis} = tmersts Moellendor

C platytrops Moell sl
C platytropis semud ma Mosllendortt
C. platytripic sivme ¢ MoellendorH
. tenella Pieifier

U =rrus Ganieselin Blanford

E. :iqjﬁagmnwa'bi ellendoett
G harigla carieella | foellendori®

pemhmsﬁ Cross
= piyjehcsiyla Mast s

SIIEERIT AT S.8E
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& Saniut
remms Trachiz Alber

T. gabata Gould

Superfamily helicoidea
Family Bradybasnidee
B, (Acusta) brevispi 2 Mozlet
B. fourest Morled
) E. norodomizng Me lat
Genus Asgisty Alber
A (Plectotropis) e nsa (Godwin-Austen)
A (B) goniochila P, difer
A. (P aldhas Plei loc
A, (P) orthocheilis | eude
A. (P) trichotropis | feiffer
A, (P) uinteriana F ziffer
rerus Cathaiea Moellend: off
(7 fwemispira Hane

Supurfamily Succinaidea
Family Succineidae
Genus Succinea Draparma d
S. cechinchinensts | eifher
5. tenetla Morlet

Buperinrily Fescwopyviideidea
Family Plectopylidae (Conllidae
Fenus Plectopylts Benson
& (Chergarce) depe wide Solem
B () simpler Sole +
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A NEW SPECIES OF DISCARTEMON FROM THATLAND
(FLUT.MONATA - STREFTAXIDAE)

Somsak Panhz and John B, Buzch
ABSTRACT

¥
CHscartemeon bussokensis n. sp. {Fﬂm‘mafa&é‘mgmjdae}hdﬁm'ﬁﬁdﬁnm
limestone mountains, Khaosok National Park, Surathani Provines, Thailand.
Teis compared to the closely related species £ paradiscus (Moellendorf 1500),
ditfering by its planosbiform shell swith 3 1/2 whorls, and the deep sutire at
the ultimiate and last whorls: Aperiure witha lamellar paristal toath, peris-
tome expanded and reflected. Body with a greenish-yellow coloration, and

1 reddlsh color on the upper third of the long dorsal tentacles:
Key Woeds Discartemon Minnsokensis, Pulmonats, Streptaxddae, Thailand.,
INTRODUCTION

The terrestrial gastropod Farnily Strepraxidae is widely dismibuted in South
Amueslen, trdpleal Africa, southern Asia and several Indo-Pacific Islands
(Fichardson, I988). Thirtoan atroptaxid species have been recordad fram Thai-
lend (Z1lel, 1961: Panha, 1996}, Duiring a sumisticstudy of lend mplluscs @ 2outh-
etnt Thailand, a new strepraxid species wag tound in May, 1997, The specimens
ware aollected from limestone areas a1 8°59°2" N, 98°42°11" E. Khacsok Na
tonal Pack, Surathan Provinee, Thasland (Fig: 1), Thusis the 14th species of the
fuinilly and the second speries of the genus Dizcarttnon 1o be found m Thailand,
[heonly species of Disctrtemon previously known from Thailend is Quoseiomes
respelatt (Moellenderif 1894). The new species is deseribed balow.

Erecurtemon khavsokensis n. gp. (Tig. 2|

Deseriptivn of holotype. Shell fla thin, semi-transparenl, widely umbiiicated,
striated sbove; smooth below, whosls 3 1/z witha d ature where the
penuitimate whotl joins the last wherl Apex coneaw % roiforat in shage.
Aperture with s lamellar parletal tooth; peristome ﬂpa;ﬁm and reflected. Shell
clamitter 11.3 mm. Body witl, & greenish-rellow color, The upper third of the

lung désal lentacies have 3 red color. The dimensions of helotvpe andd paratype,

shells are shown o Table 1. o

Type locality. ¥hacsok Nationsl Park, Sumthuni Province at 88599027,
284211 E, 70 meters elevation (CULEM, St001), Thatland, 1997 (leg, S Panha
and I. B Buxch). '

Etymology. The specific epithe: Muesckensis 13 from the mame of Khaosok Na-
nonat Park: _

Type materal, The holotype (CLIZM, 52001} isdeposited in the Thulslongkum

.t
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A




—.4

RreSTEEST  1BITE 0 =t o Ly

&
University Zoological Mussum together with six pamtype shells (CUTZM, S 002,
Other paratyps shells (CULZM, $t003) are in the University of Michigan Museum of
Zoslogy (UMIMZ), Ann Arbor (five shells),

Habitat and geographical distribution. Discartenion khznsoberste i known do far
ealy from Surathani, Nakornsrithamarst and Trang proviness, southemn Thailand.
Discartemon klaosakensss lives on limestone mountain walls with zome vagstation
and is somelimes found in reck crevices, The lellowing species were alss found Iny
thas habitat Macrochlamys asamurai Panha 1997, Chioritts (irchochioriiz) dipiochons
Mosllendorff 1898, Dhscartemon rosbellens (Moellendortt 1894), and Ammitidroms
africatiosis (Goukd 1644), _

Diagnosis. Discartemon khaosokensis = similar inshall morphology o D. paradisens
(vioellendorff 1900). In comparison with pamatype shells ot D poradiscus (SME
08535/ 5, Senckenberg Museum of Natural History, Fonkfartam Main, Germany|
1 My, 1996, Discarzemon kluosokensts hus @ fRatter shell, its apex is concave, and the
shwell by plagwyebiform like Chlaribis, | Trichochloritis) diplochons, dnd Is larger in sire
Apertural looth smaller whin compared to the sizewith shell spermre.
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Lznd snails... Food of hornbills.

Samsak Panhsy
Dieprroment of Siclegy, Faculty uf Stiencs, Chulsioagkorn University, Bangiok, Tauiand

ABSTRACT

Two species of (and grosobrnchs, Cyelophorus sumensiz and fhodoma ginid, and Uree
species of land sulmonztes wnalls, Hemiplecra dismera, B, weinkssffane and Cryptasana
slamerisiy were known 10 5e the foods af merstiits The dnails are demizgnr id abundant
Thii forests They are ground dwellers. and are someumes found on wee leaves or wunks
during the wes peroc rruny season), The two prosobranchs e litter feeders belonging fo
Sty Cyvelophondae, but the suimonares are poelyrhagouy belonging o family Arophantidse
The distrioitions of the twe proschonchs are very withe, bol Sesiplivis ditiere and &
welnkanffiam are found  Mynnmar, Thalod, Cambodia and Laos, Crjprozona siamen
wai found to be an endesue species of Thadand, The snails live in various tvpes of foresi
from duptem-mru focestd mived-deciduons forests and dry evergzedn forests o mois
aone e St
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PAPER NUMBER 2

SPEAKER Samsak Panha

INSTITUTE Department of Biology , Faculty of Science, Chutalongkem
University, Bangkok 10330, Thalland .

FITLE ARE SHELL CHARACTERISTICS ASSOCIATED WITH

HABITATS 71 A HYPOTHESIS FOR SOUTHEAST-ASIAN
CAMAENID SNAILS

ABSTRACT

Severty one of 873 shalls from 4 commaen genera of Southesst Asian samasnid
snalls were randomiy selested frem the coilections at Tha Fleld Museum, Chicago, The
measures of shell shape, shell heighy, snell wicth and aperiural diameter wers
compared betwesn thesa genera, Shell shape of the arboreal snails i the genus
Amphidromug is sianficamly different-at p .01 from shells of the ground dwelling
generd. Field obsenation of 2nail habiist wse were campared with shsll shape
characterisics. Other qualilative characters alse show distincly gitferent pattern
catwesn (e wo groups for example shell shapes of ground awelling genera is mostly
heliciform while arborsal genus is bulimiform ar tureltiform, color pattems of ground
cwatling gersra are mostly monotana brown or dark green while arboceal colarallon
and patlarn ore drvérsa with color Dands and patches | ihe chirality of ground dwelling
GEREL s mestly Sextral, with seme sinistial bul sg variaticn within species while
arvorsal genesa ke Amphidromtis have verisbla chiralily, Shell shape, color and.
e may S sEsssiated wilh Teliat ypd. AdvEnce Andlvsis and felad workiwlill ba
dane to investigate this hypathests,
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PATURAL STEmEY OF TAND: FULHOHATE SMATL CRCLECTION AN SEECIRE DITERSTIT LN

Fooyih fanke
Depsreassr of &falogy, Faculey #f Bsifsnag, Chilalopgeesn D=ivess)ry, Langkok 10350

Tas soudy ol the watural Biseosy of Living thimps and raam of the hlacofy asd
saiture of Gussan ars closely intertvined. They hath Levolee the study of
doposprts, sunlént glbdn, =sd seglen Sbiestu, assler ot Liviag Ehings heve l:gem
Wystimericsaily collsotud iv ssussums i= geasgal, apd wevers] Blsssry sussyms in
paretaulye, thieughout the worid. The histozy of Ehe srudy asd tallaction of faad
pulssnsts resils of Thailand Begas sver 200 yenrs ags 9irs ths first cepori by zhe
Cassp= asfusaliar &, A, Geulyd i= J86i, wed ather raporsd Sut fallsued.

Puropesss, Trom Chglamd, Frincs, Cermuny, Deomarh, snd Bdilesd, pliyed o apestal
pili tn tae geglain of Indoehins, Barss, Tudld, Malesos. Loed, dmd Slaw
(Tnatlemi) , Tuwe ssrchants who (&fleensed the fetural Uistesy of s wtudy of la=d
galmenass e=ally |0 chis pary of che warld vatfs the foglistmss ¥, ©. Wilten and
i Cprmma B Frotsbscfer, =o thess aed sald fuch spplle. Reksaran up Lo gbe
present Sad afown that lend pulessace ssaily of Thallasd fave & vesy Lasge vAFiecy
uf spesies e=d babitatn, %8 Far, sesesrchers hove Duwed (6 Fasilies wmal 154
apeates, wizh dlsmwcers fengiag from | miliiseter to 10 sesiZsdters. The teoe
giasbe & spackes Li-ballaved by sxpered wo e s high o Wi, wasad o Lhe
chnesciarissizs ol troplcal scosysssus, )

This rasapesh WOPK Vas msppizted by the Thallsnd lsessreh Fasdt anid the ¥iald
Mumsus @ Wasusel Misbocy, Chdesge.
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ARE SHELL CEARACTERISTICS ASSOCIATED WITH EABITATS?: A
SHELL MORPHOLOGY POR SOUTHEAST-ASTAN CAMAENTD SNATLS

fomsak Panbia, Departmenc of Biglogy, Paculty of Seisnce,
Caulalongkorn University, BSangkok 10330, Thailand and
Roperta Ciprianf, Division of invertebrates, Ths Field
Museum o©f Watural History, Reosevelr ﬂpﬁﬂ 2 Lake ﬁﬁhra
Orive, Chipage, 0.85.4.

Five hundred and pigety eight shells from nins geners of
Southesst Asian camsenid snails of che ecollecticns at tha
Frald Muselm, Chicago and 113 shells with known informacics
from Thailspd wars measured for shail shapa, shell heighc,
s=nell width, and varcical and horizontal apertural

CIAM@TEr . Toess ghell cheracteristics of the arboreal
sngila in the genus Amphidromps Ars significanzly diffasrsnc
from  sheils of the ground-dwelling gensra, OLher

sualitative characcers &lso whow distinesly diffmempt
patcarns between the two groups. for exanple zhall shapes
af ground-dwelling geners ave mostly beliciform while
arboreal geness are bulimiform or turstriform: ‘oolour
patterny ol ground-dwalling geners amras tly monstons
brown or dark gresn while arboreal colourstion and pakbcesn
Are diverge, with colour bands snd patches; the chiralicy
of groundedwalling ganera is moatly dextral, with gome
simiscral bBut no variation within species whila arboreal
ganery like Amobidremus have variakle ehlralley.
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FEYLOGENY OF GASTROPODS - TOWARDS 2000 ikl

W.¥. Pondes, trallan Museum, Sydney, NSW 2000,

The '0ld classification of gastropnds ints Presghranchia,
Wplsthobranchid and Pulmpnata Is no more. Receat wirk on
the phylogeny of castropeds has ;ruvldéd:nfm'insigﬁ;s into
Lhe composition of the major clades and the relarionships
2L these Judes. Using wmorphoiegy, ultrastructure: and
molecular dats Indivicduals and te2ams in various paRrts of
088 world mave wade c¢onsiderable’ progress  in our
understancing <f thiz large zsd imporrant group, This work
is reviewed, along with 2 summary of che wozk undercaken in
Tha Ausfrziian Museun.
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