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LAND SNAIL CONSERVATION IN BORNEO: LIMESTONE
OUTCROPS ACT AS ARKS
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IMODUOON

Tnc hunid Tmpis ap generauy coreideEd to hak rie highBt biol%i.al diveEity ii'
dE wodd rnitudinar gradiab $at p€l in rhe Topics have been ftsded in dany
di(ertnr tlomhic groups wirh few ox.epiions (R6cnzscis 199s). TheploE, it w.s
r?ains $.r lad.ni'ls should nor fouoq rhis p.um. h ha b"pn knLtivdJ
.u$Fied by s.lpm .lo34 r. solem dAucd 'nr thc ldd ot iqa-ibl. ndr+nts. n%I3ibh
lir€r, md m ablndme of pftdaro4, tuke dE tropiGr rainfoGt d unfav@'.bre
l,bii ' Io. s'1,.In.Ead he da'hed rhar remperde iible modcrarly motrL and
I'd€'r -h lorcsF.rc rhp plilF wh"F Ldd .Mil oiverry Frd% ,s p,i]lHl. sir p

ar mail div€sities in rainioab h rnpi.al AIrio
(de winer & ciih.b€4d 1ee3, raresfield 1ee6) md Bofeo (sdiuhuia & Rutj6,
2001) ae h fad nmg the high6t in rh. wdld,.lb.it ii ai El.rively low popul.rion

In Bomm, aboui hall oI ihe lffd smil laua is l1nFsed ol narl md frinnre ni.G
snails sidr shelt diameh^ oI less rhe 5 lm. Mev or $es ar helbivoG dd litr.!
ds,llu8 der"h\o€. dih 'n.mha{ ro rhe Afn.d ,itoaho) lpry fcw "dror,
pFd Tne ma nde' arc l.'Ec.bodpd spp.'p,. in.ludms rhe b shr\ "olouFn rFp.
dwelli$ $ails of ine genu,anpridrr6. oin€r prmindr rtpl€gbriva ae $e

.lde. o' h. rd'ly hophmhdie. $.d,tuBlJ (oloucd ud d@,ared membcG ol
,hi.h .r€ dostly lo6d at h8her elevations. L rens of biona$, snails pob.bly do not
onribure nuch b iie fo€r <Gyshm, bft p€rinituy s6di6 (sdilrhui4n, u.pub
rkhed dah) indicb &r iley miShr be very sunabk bo erre a5 hdicaror 5pei6 fo.
Ior6t distudan.c panly beaur rh€y e ssily md exhaudively mpled, wiih even
the nct crt"tic (e.& cmopydwening) spei€ ddiry up 6 enpty shels h $il

B.rn{ is me or rhe rew a@s in sourhdd,Asia wh.rc lrde hacb ot ninfoci sril
et n Tnr Fudl.,ee$ aldd n rhe wo o h lnaPd by lnP .ouha. i.e.. BMci
M44n. trhcJi'A of qbrn rd cr
e}$inrs ar rhe irrmd). Much of the rodrad dipteMaD ftintoEn in Bomm r uder
*\et pft$tc loh \a'.ou, thpdG n.lunrg l%gr8 rd,o' veaion ro pldDrio,

d4rbNincvr-u{rr r {dno l<lriJndn(qh.rc
coRrvario. p6spRb e espe.iaily diF)wir hav.losr arr ib lowtand fo6r by i}le
year 2l)t0 (Hol'n$ 20m, J.pson et al. 200r). Tn€ir low rolerne for desic.aiion, hiSh



' ,  , i ,  . . , .  "  "
nd rhc nriorirv or rh.* a( cndcnic ro Bom.a

f{r qimph, the pencndscs oI D.m6+.iem;s m ihc timilies Hrd!frenrdac,
DrplomnarinLd;e, ind srrprari.tae a.g e41,,96,i, md 93%, aprrivcty (vcrnrurpn,
p.6. c.!m.) rh sLobatcxrindnr ofa Lar3. nrmber of sp{ilr niy rhus bct ai.n.
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Fisui 2 $il sahples lon lime$one hills yield la$e
1 u  b . . F . f . \ ' r . f , , f  -  " h m . . r . r  r r r  m . p a r .'ft,is is a lraction ol rhe Nsult oJ soil simplin8 in Gua
Pd8iion, Saban, Malaysid B.neo.

B?sides hisher diveGity md abundme oI land snaik, cndcmcm h.s ile ben
. r$epdie Oe6r) and vprmerlen & wrrjiten (1eae)

trpoi rhar .eniid lrd snail hr4 e.3., rhe lanilies steptaidae, Hydtrenidae tud
Dplonmiiinid.c irc all oblisiic cil.nohs, thd \, thcy &u! .nly on lme$one.
viiuilly all U.mcin re.ods tom rhcsc tamilies derive trcm limenone hillt.nd friny
sp€ciesnaveb. re.ord€dIrcmashglelo.aljryo'rl,$'83€rinshishdeg@sorshoi-
rturse €.damnn ror errnplq v€rmeulen & wh 

 

ren (r eee) nar€ rat aI leasr si\ sp€.ies
Cunun8 sarans, asm:ll(0.2 squar kilonerft) lime

nung subis, ako insiiiwak,.onra
slch e.dami.s on iis 15 {uaF ribmetrs. As a .on*grcn.p, ca*s ol exrinction havc
also bdon rapoded. The line$.ne ud, for exmple

ol an ai6tnp, dd opisrsro,,n oroto,a soeqer,
1393 and O ;rrs,,6,yt (H.  dam' 1365), which dcurcd only rhere, arc prsumerr Loi

A RtrtrvALUArroN or LrM6sroN€

Civ.n ihc hish dqrees of dircFiiy, abund:nce ind mdemnm in then mahcoraun:,
jrapppas $arlimestonehillsrFlmdsnailhobpoc md should have a high priodry in

ole in supponinS
R.neo s nalaof.una nusr be revaluared. A ke 

 

nudyin sabah suggens dd d'e
diftcrencs in sniiL poFulition dcnsiry on limcnonc art noi thd la're atte! all
(s.hixhuiz. d ar. 20o2a). Plok w€rc danaeied o. limenone hills and on neishbouF

d . nandatJi*tl ihpling or ihe maL.otauna was
populi(ion dcnsitics on thc rincnonc arc b.h!!tn

tvo M.l len ii'nes as niSh r on non lim€none. nre perceived hiSher divesitjes on limc
nono wert also not as dear a prcviously susper€d Redonnaiio.s sh.wed that total
lrcdnt.d dicritrr on liEcionc wis jun ul,hishe.



Endenism on lineioe hjrb hay also nor be as prdounced as prviously thoughr
B{due.ouddS r}c? i5 efl,! mr nala.olq'.J au,l e n Bomo \i,l uril Bprdy

such s Mour Kimbaiq lih6r6e a46 were rhe souke tor alno* all *nowledse on
c,.dq rhcp4rhn)ad,,\pv4dr rr r or%Fshd\.

b*un soding *il $npl6 tnm oiher aeas. As r Fsult, ron ad nort spRies, pFVi-

repons rinding Dilo,,abl atlier4dt E.A, snih, 1393 in ih€ crdkei Rflge.
snbs.q!5dy, aln6t 1c9 file'lift mples ot soil tmm non-lineid
ftgions ot saban yielded sp€.ins ol C@tv e/lre van Benthen Jurtin& r%6i
c. som,ro,8drrs E.A. smnh, Br393r Dipknfitntu mhatis ]/et\enJ4, 1993j D. eM
verneolen, r93, U q&si Fulrd, r9ol, D. nrl,Lradt E.A. smfth, 1393j D. ?rdrd rurbn,
1905, D. rtrrt trdr (von ManeN, 1364), D. .r/o"/ir Vermeuro, 1993, D. '*'i Godsin
 und, 13ae; D. dD,31,'' vemeure, 1ee3, o/srr,lrm (3, srr) ta.trydtuv knbii
(vemuler reel, ,ri,r, erd,orer,s vemtutm, 1ee6; ,. rtr'iila verm€uten, 1e6,
l. ,m,sp'ti derhln vcmnl4 1996 md ,. priGrirr verndla 1996 (S.hi$rih
& Rur'6 ,001; s.hilduizen d,,. ,om,,h s.n L\uid, unpubrishcd dara), ̂ ll rhese
sp{is had pftviously only b€en @rded tbn lincdone dd/or wep .onsidend

N;verthelcs, onc inpodmr c6up of land smirs has unhl.ow ncvs bM round
is d\€ subgenG Opts,rdrrri (Pl6r6,o,e). wnh 44

Bomed spRi6 ryerntuhn r99a). The eubscnus *hibirs a sh8gerinS divenny in sh€n
'h "p . .  ddudrs , :  ' o r '  lmd \  o l . p . r t uF  o iAnh ' i oF  ? i l d . i d  "pc tu , ,  dqo , :

.m i5 Ngh rd r : . nsh l,ne one h'llLsuillJ rLi
onc or tuo speies a€ ro6d synpalri.ary. Ttey ap, however, exrFmely colmon,
r' J-irg nli'Eenumbe'!o rh, I'mcrond rc.r G. e..il"F rlrn iroLbi, bl) rm rJ'.

Awr) fbn linAron.. hoqA.'. ror a s n3e ndr
r20m{) ford 472 fd.\.du"l, of

opntl6t.tr lPttbstoltu) tkrorteto vemeuten, tee4 in sir shda
sronq and 2e6 in tive ploh on adioiniry smdsme, smdim€ ls $m ?0o m away

FiauE 3 Opisrnciofa p.Bpetivum vemdlh, 1994
endehi. b Baru Pun$ut m sabai



rpishsly, ir d ihr subgenc L\ar exhibirs rhe hjShe{
degG or endenbn, wirh mo* sp
,ich orh.r" .lo+ prc \inil <. ob gn..t..oy. w\c eDro' rrue Ior rhe majoltr of
'i\4pF\iodry rh Frcn. d, dd do6 applJ rorh'. pinruLrrdd peuu-r,ubscnu.

CoNdusroNs

Tne hftnrial mlacolaua ol Bomeo pelmably anornrs to oughly rJ00 sp{iei
6r, whi.h supponr conrary ro €rlier speurarions,

a very rich s.ail dive6irr1 wirh aLnG' arr of Boineo s lowhd diphmrrj nintortsb
thrrtcned with immincnt disappe e f.aRd lor, sine
mo* spNies aE nor expe.d ro survive dder the hor and dry.ondiiions suaedins

TT r\"r ir.,Bhtr nr. rr. mr or I'mc,ronc ourrcp. in.upp.ailg md d"oluri

Born"o..olsninC linPror" h'll

.pr$ or oF J,o!.4, ,Pr.d6i, n,i b i n oF .mpoidrty ln.) my "onl n tdgc
popr rdo ,n , rh .o rh . r . 1 . , i r , pF ip  r , \  n3 in r ta r?d .a?dbrc t . r i n  r6 roe r . -
.prn-d rrcm rh. roF, d$1dr,o, rn df{\ ir,. ndiduc5

tnm which rhe deshded tomb nny bc Nn(*ed
dlrin3 futue 6cysteh ras$hbry.

In pin.iplq liddtone hjlk in Bom
rheir ru8s€{t surf.e drey e u$'iabre for ro$ing ad pra arion op€r.rids, Ako, rhe
r{i rhd rhey ofre. hav€.aves fbh whi.h swifttct ncs6 are hrlesred. has h€lped ir
iheir pnrRrion. s.v.6l rin6tone hils suwive in Elarircly sood ondirion in apas lnar
have orherwise becn complctcly convened lq lor exanple oil paln plMbrion.

courd be ained rowards pr€enine a tuw la'8q Soodquariry line*one hilk in eich
ngim. For exampre a ra;ry unifon $iit f.uM (hc "Lanad Daiu - s€sam taua",
S<hilihute & Vemeulcn 2002) .an be tomd in M apa wi$in a nughly s0 kn ddius

eanem saban. ]ln a€a has ben sev*lv afierd
b )  o i . p r rp r . , n r , f i o r .Mr )  rde  oFo i ( rp .  r  r \ i . n<a" rc .ma  .ndo r .pLmh. , ,
be f l p rn r "d . ,3h r  up  o r \e .oo ro l rh .m t l - r , h i "  l cd  rode id 'o ' .  t i r " . . dd . r r  s
h3?d" "ona i  l .  v l se r i  ononrhc ,ch . l l ,  w ihpFmrc rcnmr ,mrd "pdpc? rd

HowA'i., r.,qEp p.c HF r. on.rf) ritrFbm \, n rle r:br
wirdlile Resene is dill h Sood .ondirion, sunouided by a ta$e ara of nodenrcll
l%3"d  roa r .Ad ,  h . J3 \ r \Fo i l l , pon t l r . no  pRAenddmi  ro t r . i r \ r ppo r

f4. tsrr,c .n,"r 'p4i4 of rl1c Ljndd f,h u GSdni
e FSional snail fauna niy be i..ompkhed by hish.

[€n n3 fie Erevan.e of dis padidlrr @rrop (s.hiri]uizn & venculm 2002).
For sahn, suffi.ient data may already bc availablc for delinearing ngional rru.as

.rd h,E\rd\ n3,Li.bl" Im"none o,,c,op,. Fo, obp pdEorhp Frrd apr,,[y
Kalirr'tr. moF dir nFn ro b" B,'rh.rcd bror,u.\ il dpp!41. r?) be rdop ed

I $anr Jaap Vemeuls, Tony limb md Ruth Kicw (singapoF B.hic card€nE,
csrrrcy Davisn {wwF-Maraysia, sab* opddiont, Lim sheh Piry (rort* RAdrh



c{rp, Smdabn),l$op Rdli (Mineral rd Gsd6.es Depdhal, Ke Kinabdu),
sonsar ?anna (ch'Ialongron UniveEity, Bmgko*) and Tony Whiiten ('rhe world
Bdk, vJashingtm, D.c.) Io disu
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