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EDITORIAL

This issuethe largest everepresents 20 almost continuous
years of publication of entacle the first issue having
appeared in December 198%he newsletter &s develped

from a typed original, cyclostyled and distributed to a limited in th|§ 1SSUE: _ page
readership in the mail, to a full colour, wbhsed publication Unnoticed mollusc extinctions 2
read much more widely and with contributions from almost OreohelixMountainsnails in Canada 3
every corner of the globe. Yet the underlying issues remain the Alien land snailOtala punctatdn Malta 5
sanmei molluscs are still severely threatened, with many on the Malacodiveristy of Hainan 6
brink of extinction.A recent paper by Claire Régniand Threats to Hainan limestone molluscs 7
colleagues of the Mus®um nati conservaton needs charismatic snails 8
Paris published inConservation Biologin November2009 Stubble burning impacts land snails in Turkey 9

(vol. 23, pages 1214.221) asks what we really know about

S Brackish bivalve decline in Colombia 11
thetruelevel of mollusc extinctionand whether the global GasoconiEn Pennsyivania 1
IUCN Red Listaccurately reflects this knowleddgehe answer : P : 4 :
provides much food for thotg Alien planarian predator in the USA 13
h o . I | Non-marine molluscs in Uruguay 14
T. elUCN Red Listis an |mport_ant tool in .conservatm?ron y Thermal springs species Bulgaria 16
with knowledge of which species are extinct and wiaich . :
- - . Russian Red Listed molluscs 17
threatened can conservation action be appropriately targeted. —
More mollusc speciethan species in any other groape LT e ES Gl ) ) (WL AL
listed as extinctri theRed List Yet, how accurate is tHest? L TS GRS ) (G 22
Perhaps quite accurate for vertebrates, but what about Causes of extinctions in Israel 25
invertebrates? Irhe first article in this issuef Tentacle First invasive apple snails in Europe 26
Régniersummaizesther Conservation Blogy paper The Species assessnisiin Canada 28
resultsshow that thdRked Listseriously undeestimates the Earthworms a threat to North American land snails 29
number of extinct mollusc species. The problems lie primarily Rate of inasioni Ilha Grande, Brasil 30
w;(l%thg Iar(]:k of sufféc:ent spema_lllstls t(r)] ellddrgss thef diversity STl oF Sl e S e 32
ofwhat s the secpn arge§t animal p yumémms.o Introduced molluscs isoutherrBrasil 37
numbers of described species), compaoetthe relatively Freshwater bivalves in North Amer; a1
large numbers of people recording vertebra@sthe reshwater bivaives in INorth America
. . Lo Corbiculaspreads north into Canada
geographic locations of those specialisthich for the most Pacific island land snail 42
part do not match the locations facing the greatest levels of actlic Isiand fand shans e
. ! Land snails of Pohnpei; Partulids in New York
threat ard (3)thelongerprocess leading to listing of :
Marine matters 44

invertebrates than vertebrates because it is taxonomists rather
than field ecologistand conservation biologistého accrue

the knowledge of invertebragepulation trendgesulting in

an additional step ithe trajectory from fielelerived

Mussel fishery in South Americ8ivalve
conservation in South America

Recent publications kevant to mollusc conservation 47

knowledge to listing[Insects of course represent an even great IUCN_ UL T Sl I S 48
problem.] It is an important paper and | recommend that MEHTEE 200 o3
everyone reads it. Internet resources: listeebsites etc. 55

Members of the Mollusc Specialist Group 58

Robert H. Cowie, Editor
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TENTACLE T PUBLICATION
GUIDELINES AND INFORMA TION

Tentacleis a wédr-based newsletter, accessed at
www.hawaii.edu/cowielab/Tentacle.htmhere # issues are
available Guidelines for submission of articlesTentacle
and other related ION links are also on this website.

If you plan to submit something iientacle please read these
guidelines Carefully llowing the guidelines will make my
life a lot easier!

| usuallymake only editorial changes to submitted articles and
| accept almet everything entto me.However, before |

accept an article | will assess whether it really includes
anythingexplicitly relevant to mollusc conservatiorand
whether any conclusions drawn are supported by the
information presented. Sexplain the consgation relevance

in your article and be sure not to speculate too wildly
Unjustified statements (even if probably true) do a disservice
to conservation as they permit our critics to undermine our
overall argumentsTentacle however, is not a peeeviewal
publication and tatements made ifientacleremain the

authorsdé6 r.esponsibilities

| stress thalentacleis not a peefreviewed journalBecause |
acceptmost articles that aubmitted,Tentaclemight be seen
as an easy way to get your original datdlshed without

going through the rigours of pemview Tentacles a
newsletter ando it is primarily news items that | want,
including summaries of your ongoing studies, rather than full,
datarich reports of your research. Those reports should be
stbmittedto peefreviewed journals. | will increasingly decline
to publish articles that | feel should be in the pesiewed
literature, especially if they are long.

| am therefore setting a limit of three published pages,
including all text, illustratio ns, references, etc., for all
articles that | accept in the future for publication in
Tentacle(though | reserve the right to make rare
exceptions if | consider it appropriaté.

Also, please make every effort to format your article,
including fonts (Times New Roman),paragraphing styles,
heading styles, andespeciallycitations, in a way that
makes it easy for me simply to pastgour article into
Tentacle which is created in Microsoft Word. Please @y
specialattention to the format (paragraphing, fonts, etc.)
in this and recent issues. It takes me many many hours
simply inserting commasorsemc ol ons or i
al.6i please do it for me!

t al

Printing and mailing ofentaclehas beemsupportedn the past
by Unitas Malacologicathe international society for the study
of molluscs, for which the Mollusc Specialist Group is most
grateful. To become a memberldiitas go to its website and
follow the links to theapplication.

Membership othe Mollusc Specialist Group is by invitation.
However, everyone is welcome to submit articleSeatacle
and to promote its distribution as widely as possible.

Since | announce the publication of each new issw& who

are on myTentaclee-mail distibution list, please keep me
updated with your curremtmail addresso that you do not
drop off the list | also announce the availability @hch issue
on the MOLLUSCA listserver (for details, see5.of this
issue ofTentaclg and theUnitasMalacobgicamembers €
mail list.

As always, | reiterate that the contenfleihtacledependon
whatyou sendmne. So | encourage anyone with anything
relevant to mollusc conservatitm ssnd me something now,
andit will be included in the next issupublishedonce a year,
in January).

MANY UNNOTICED EXTINCTIONS: DO
MOLLUSCS REALLY ACCOUNT FOR
HALF THE TOLL?

By Claire Régnier

As practitioners in mollusc conservation, we usually know that
molluscs are the group most affected by extinctiQitC\,

2008) and this despite the facts thatst mollusc species on
thelUCN Red Lishave not been revaluated since 1996, or

in some case®00Q and that the quality of information for
invertebrates is far lower than for vertebratdsogether 302
speces are listed as extinct on th@08 IUCN Red ListWe
re-evaluated mollusc species listed as extinct through
bibliographic research and consultation with experts. We
found that the number of known mollusc extinctions is almost
double that of théUCN RedList (Régnieret al, 2009).

In order to do this weeviewed all mollusc species listed as
extinct in theRed List We contacted the assessor of each
species and asked them to provide the source that led to the
listing. We scanned selected referenceaifdisted cases of
extinct species. We obtained an expanded list with numerous
additions of mollusc extinctions. For all listed species (both
those on th&ed Listand those newly assessed as extinct), we
asked several experts to:

9 confirm or contradict th conservation status of the species
in our list, supported by literater r e f er ge&rc e s
como

1 draw our attention to species omitted from the egpdn
list

or

Of the 302 listed species, the experts recognized 33 species as

Sfill' etdnt 18forrRafohom the literature and the experts
provided 288 new cases of extinct specidsis, following our
study, 566 mollusc species have to be considered as extinct
(Fig. 1).Amongthese566 mollusc extinctions, 422 were
terrestrial, 140 freshwater and only 4 mar

With these new figures we highlighted several geographical
biases in the knowledge of extinct mollusc spe(iég. 2).
North America and Pacific islands are ovepresented for
terrestrial specie§.his biased distribution is natnew
discovery for invertebrate species, our knowledge of
conservation status comes from taxonontistsnajority of
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B Already listed on the
IUCN Red List

Recorded as extinct in
the literature but not
captured on the Red List
274
B Extinctions recorded
neither in literature nor on
the ITUCN Red List
Fig.1. Summary of the updated mollusc species extinctions.

whomarebased in Europe and the United States (Gaston &
May, 1992).For freshwater too, geogphical biases were
important. Apart from the two main areas (United States and
the Balkans with respectively 83 and 29 extinctions), known

freshwater extinctions are rare and scattered. Last but not least,

among the 566 extinct mollusc species, 400fram oceanic
islands, representing 4 of all listed mollusc extinctions.
And among these 400 extinct mollusc species, 327 are
endemic to the most isolated islands of the world. These
numerous mollusc extinctions from oceanic islamdy be
explained bythreefactors One is the intrinsic vulnerability of
oceanic islands species (Purgtsal,, 2000). The second is
inherent to the difficulty of recording extinctions: on very
small islands, when an endemic species is not found despite
considerable surveyfefts, there is practically no doubt about
its extinction (Abdou & Bouchet, 2000). Ultimately, the listed
extinct island species are mostly from Hawaii, French
Polynesia, and the Mascarene islandsere research is very
active, which introduces anotheraggaphical bias within the
listing of extinct island species.

[ |
Others
Fig. 2. Geographical distribution of extinct molluscs.

As a result of our stugyhe number of known mollusc
extinctions has almost doubled and is higher than the number
of extinctionsof all other taxa combined. So molluscs surely
account for half the toll of documented extinctions but
certainly not for half the toll of what is really extinct (i.e., both
documented and overlooked extinctions). No doubt the
mismatch betweethhe numbers dferrestrial vertebrate experts
and the very few taxonomists specialized in invertebrate taxa
influencesthis uneven number of documented extinctiofet,

the difficulties encountered in recording mollusc extinctions
are less critical than those faced in meliog extinctions in

other invertebrate taxa, such as insdctdeed, recording
mollusc extinctions in the field is facilitated by the fact that we

can still find dead shells from species that became extinct
during thenineteentrcentury Bouchet & Abdou2003;

Griffiths & Florens, 2006)Compared to molluscs, the number
of documented insect extinctions is amazingly small: 61
extinctions out of about 1 million species described (Ballie
al., 2004). This gives an insigito the huge number of
extinctions we are surely missing and shows how much our
present listing of extinctions is biased.

Abdou, A. & Bouchet, P. 2000. Nouveaux gastéropodes
Endodontidae et Punctidae (Mollusca, Pulmonata) récemment
®t eints de | 6ar chi pgoosysem®2 Ga mb i
689-707.

Baillie, J.E.M.,Hilton-Taylor, C. & Stuart, S.N. (eds2004.2004
IUCN Red List of threatened species. A global species assessment
IUCN, Gland, Switzerland, and Cannige, UK. xxiv + 191 p.

Bouchet, P. & Abdou, A. 2003. Enderriand snails from the Pacific
islands and themuseum record: documenting and dating the
extinction of the terrestrial Assimineidae of the Gambier Islands.
Journal of Molluscan Studie89: 165-170.

Gaston, K.J. & May, R.M. 1992. The taxonomy of taxonomists.
Nature356. 281-282.

Griffiths, O.L. & Florens, V.F.B. 2006Nonmarine molluscs of ¢h
Mascarene Islands (Mauritius, Rodrigues and Réunion) and the
northern dependencies of MauritilBioculture Press, Mauritius.

IUCN (International Union for Conservation of Nature). 200@08
IUCN Red List of threatened species. IU@Nand, Switzerland.

Purvis, A.,Gittleman,J.L., Cowlishaw G. & Mace, G.M. 2000.
Predicting extinction risk in declining speci@&oceedings of the
Royal Society of LonddB 267: 1947-1952.

Régnier, C., Fontaine, B. Bouchet, P. 2009Not knowing, not
recording, not listing: numerous unnoticed mollusk extinctions.
Conservation Biolog23(5): 12141221.

Claire RégnierMu s ® u m N &Histoire Nadutelle Ddpartement
Systématique et Evolution US M 6 0 3 / Byst&natijde3 8
AdaptationE v o | uEquipefitxploration de la Biodiversité case
postalen® 5155 rue Buffon F-75231 Paris Cedex Q&ranceTel

+33 (0)1 40 79 31 QZregnier@mnhn.fr

THE MOUNTAINSNAILS OF CYPRESS
HILLS, ALBERTA, CANADA

By Dwayne A.W. Lepitzki, Robert G. ForsgtiBrenda M.
Lepitzki

The terrestrial gastropod fauna of Alberta, Canadpoorly
known. Lepitzki (2001) providethe first known compilation

of snails and slugs for the province using published scientific
literature and recommended preliminary status ranks for all
species. Forsyth (2006) then provided an annotated checklist
and bibliography of terrestrial molluscs Alberta using
additional literature sources. As part of a myéiar project to
document and update the species list for the province, Lepitzki
and Forsyth began a systematic survey of the terrestrial
gastropods in the summer of 2008. They began thejeqrim
Waterton Lakes and Banff Natior@arks, concentrating on

the Mountainsnail®Oreohelixspp. (Lepitzki& Forsyth 2008)

as the fAendanger me MOteohslikiratheu s
Cypress Hillsandinsomte r n Br i ti sh Csl umb
carebl eval uatl®7m@no (Cl ar ke
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Fig. 2.Large form ofOrechelixobserved at Firerock Campground,
near Elkwater Lake, Cypse Hills Interprovincial Park, Alberta.
(Phota D.A.W. Lepitzki)

One subspecies of the Rocky Mountainsr@ikohelix
subrudis limitarisis a regional endemic that was originally
described by Dawson (1875) from along the shore of Waterton
Lake Another aparent endemi®reohelix strigosa stantoni
which is generally considered a synonynQofstrigosa
cooperi was described from Cypress Hills (Q4dlB05). One
of our objectives is to establish the relationships of these
subspecies and populations wittanby Mountainsnail taxa
and determine the distribution of Mountainsnails in the
Canadian Rockies from Waterton Lakes National Park
northward to Banff National Park and eastward to Cypress
Hills Interprovincial Park.

In 2009, we observed two forms ©fedhelix at Cypress Hills:

a smaller form more consistent with the description of
Oreohelix strigosa stantémand a larger formHigs. £3).

There appeared to be a gradient with the larger form being
confined to lowlying areas near streams or lakes and iadts
and the smaller form being typically confined to higher
elevations, in grasslands and at the edges of woody patches.

Now that we have collected some live specimens of both forms
of Oreohelixfrom Cypress Hills, examination of their genitalia
after dssection (Pilsbry1939) shouldllow us todetermine if

they fall into thestrigosaor subrudisgroups ofOreohelix

5mm

Fig. 3.Small (left) and large (right) forms @reohelixfrom Cypress
Hills, at the same scale. The small form is from above Ree&er La
while the large form is from the Elkwater Lake campgroyRdotos
R.G. Forsyth)

Furthermore, the dissections may help us determi@e if
strigosa stantonis a valid subspecies or possibly even a valid
speciesNeitherDall (1905)nor Russell (1951jnentioned
anyone having ever dissected specimer®.aftrigosa

stanton. Pilsbry (1939) statt Orohelix strigosa stantoni
Dall agrees with small examplesaioperi It has not been

di ssected. 0 Perhaps no specim
descriptionof Oreohelix strigosa stantoiave been collected
since 1903, apart from our collections in 2009. Additional
collections and more fieldwork examining the apparent
ecological and geographical isolation of the two forms also
will be required.

Collecting wa done under the following permi®arks
Canada Agency Research and Collection Permit No. WL
20081891 Alberta Tourism, Parks and Recreation, Parks
Division, Researchral Collection Permit No. 6935.

Clarke, A.H. 1977. The endangered molluscs of Canada
Canadads Threatened Species and
Symposiunfeds. Mosquin, T. & Suchal, C.), Special Publication
6, p. 148150. Canadian Nature Federation, Ottawa.

Dall, W.H. 1905 .Land and Fresh Water Molluskislarriman Alaska
ExpeditionVol. 13. Doubleday, Page Co., New York. 171 p., 2
pls.

Dawson, G.M. 1875. Land and frealater Mollusca collected during
the summers of 18734, in the vicinity of the foryninth paralleli
Lake of the Woods to the Rocky Mountains. Report on the
gedogy and resources of the region in the vicinity of the forty
ninth parallel Appendix E, p. 34B50.British North American
Boundary Commission, Dawson Brothers, Montreal.

Forsyth, R.G. 2006An annotated checklist (based mostly on
literature records) and bibliography of the recent terrestrial
Mollusca of AlbertaUnpublished report. 13 p.

Lepitzki, D.A.W.2001. Gastropods: 2000 preliminary status ranks
for Alberta. Report prepared for AlbarSustainable Resource
Development, Fish and Wildlife Division, Edmonton. 128 p.

Lepitzki, D.A.W. & Forsyth, R.G. 2008. Surveys for terrestrial
gastropod molluscs in Waterton Lakes and Banff National Parks.
Nonrtechnical report prepared for Waterton Lakizional Park.
10 p.

Pilsbry, H.A. 1939. Land Mollusca of North America (north of
Mexico). The Academy of Natural Sciences of Philadelphia.
Monograph3, Part 1(1): xvii, 1573.
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Russell, L.S. 1951 [1952]. Land snails of the Cypress Hills and their
significance.The Canadian FieldNaturalist65: 174175.

Dwayne A.W. Lepitzki", Robert G. Forsyth and Brenda M.

Lepitzki

L wildlife Systems Research, Box 1311, Banff, Alberta TOL 0CO,
Canadalepitzki@telusplanet.net

2Research Associate, Royal British Columbia Museum, 675
Belleville Street, Victoria, British Columbia V8W 9W2, Canada; PO
Box 3804, Smithers, British Columbia V0J 2NO, Canada. Tel +1 250
847 8699, r.forsyth@telus.netforsyth@mollus.ca

* Co-chairs, Molluscs Species Specialist Subcommittee of
COSEWIC (Committee on the Status of Endangered Wildlife in
Canada)

OTALA PUNCTATA(MULLER, 1774)
ESTABLISHED ON MALTA

By Nicholas Barbara & Patrick J. Schembri

Otala punctatgMduller, 1774) is a typically wstern
Mediterranean helicithnd snailwith a range extending from
France tmorthwest Algeriaaurel 2006; Fatner, 1990). In

a recent survey of sites on the Maltese Islands (Central
Mediterraneanyvherealien terrestrial mlluscs might possibly
have been introduced/e documented an established
population ofOtala punctataaround a plant nursery in Mosta,
in thecentre of MaltgFig. 1). We have determined th@tala
punctata which may have been first introduced with imported
plant material as early as 2003 (Mifseidal., 2003), occurs as
variably aged individualsand it isconfirmedasa newly
established adin helicid for Malta. This thermophilic species,
sharing a similar morphology, ecology and life cycle to some
local Helicidae such as the ubiquitdasbania vermiculata
(Mdller, 1774), is well adapted to the stronglyseiasonal
Mediterranean climate of Mta and is highly likely to extend
its range from this point of origin.

Otala punctaté s
and the population was estimated to occupy an arabaaft
50,000m? in the immediate vicinity of the plant nursery; the
smails did not show any particular prefererfoe substratum or
habitat. We found all snails attached to a variety of flora,
ubiquitousin the Maltese Islands, and with varying densities
not correlated to distance from the suspected point of origin in

2003, indicating that the specimens were not recent escapees.

Differences in shell diameter, thickness and height confirmed
the presence of variably aged individuals indicating
reproductive success of the alien species. We anaillysed
range of shell diametén the populationa reliable trait for
aging snails (LazarideDimitridou & Kattoulas, 1981)by
developing asizefrequency distributiofi distinctcohorts or
generationgre distinguished by such analyses as separate
modesalong ashell diameter axjssachmodecorresponding

di stri but i wasmapped Most@e

. M
Fig. 1.Variably aged individuals dDtala punctataa newly
established helicion Malta. Photo shows snaihttached ta¢e
mallow, Lavatera arborega ruderal speciesglose to a plant nursery
in Mosta (central Malta)Phota Nicholas Babara 23 May 2006

corresponding to at least a parent populati@thad
contributed to two successioéfspringgenerations at the time
of our survey. This compares with the3r lifespan recorded
for Eobania vermiculatdy LazaridouDimitriadou &
Kattoulas (1981).

The dispersal mechanisms involved in the proliferation of this
western Mediterranean species in the Maltese countryside may
‘com afid@re not knowiowever we believe that the
biology of this species makes its further proliferatonl

dispersal highly likely. This might have unknown effects on
local ecosystems, possibly resulting in competition with
endemic Helicida¢hatshare a similar ecologguch as

Cernuella caruanaéKobelt, 1888) andMarmorana(Murella)
melitensigFérussag 1821).

The recent introduction and establishmenDdla punctatan
Malta highlights the perils aipoorly controlled horticultural
trade for the introduction of alien malacofauna, which is not an
isolated case for the Maltese Islands. Liberalisadetr
especiallybetween affiliated countries such as Malta and other
European Union member statbas relaxed quarantine
measuresnd therebyncreagdthe chances dtirther
introductions.

to a distinctreproductive eventVe usedB h at t a c h a r y a dvigre details of our study dtalapunctataare given by

method for modal class progressioralysis (Bhattacharya,
1967).

Our analysis confirmed that by 2006, thrdifferently sized
(and aged)cohortsof Otala punctataoccurred inthe area

Barbara& Schembri (2008).

Barbara, N. & Schembri, P.2008 The status oOtala punctata
(Muller, 1774), a recently established terrestrial gastropod in
Malta. Il Bollettino Malacologico44(5-8): 10:107.
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Bhattacharya, C.G. 1967. A simple method of resolution of a
distribution into Gaussian componerBsometrics23: 115135.

Falkner, G. 1990. Binnenmolluskdn: Steinbachs Natfihrer.
Weichtiere (Fectter, R. & Falkner, G), p. 12280. MosaikVerlag,
Munich.

LazaridouDimitriadou, M. & Kattoulas M.E. 1981. Contribution a
I'étude de la biologie et de la croissance des escargots
commercialisés en Gredeéobania vermiculatgMdller) etHelix
aspersaMuller. Haliotis 11: 129137.

Mifsud, C., SammutP. & Cachia C. 2003. On some alien terrestrial
and freshwater gastropods (Mollusca) from Maltantral
Mediterranean Naturalis#(1): 3540.

Maurel, J-P. 2006 Otala punctatgO.F. Muller, 1774) a Toulouse
(HauteGaronne Francg. MalaCo2: 31-32.

Nicholas Barbara, 139, St. Anthony Street, Zabbar ZBR3474,
MALTA. Tel +356 2166 6672nikbarbara@gmail.com

PatrickJ. Schembri, Department of Biology, University of Malta,
Msida MSD2080, MALTA. Tel +356 2340 2789, fax +356 2132
3781, patrick.j.schembri@um.edu.mt

TERRESTRIAL MALACODIVERSITY OF
LIMESTONE OUTCROPS OF HAINAN
ISLAND

By Min Wu &Qin Wu

A recent study (2002007)investigatedL3 limestone outcrops
in Hainan Island, which has 198 of the total amount of
limestone outcropm China. Thehighest concentratioof

limestone aresin Hainanis in Wangxia(N19 A 0 0 Nj4 3 . 8 Nj

E 10 9 A0 B Charjiarty jdijnty, where there are five
limestone mountains higher thajf9Q0 m with well developed
karst landscapeotalling more than 16&m? Economic

activity on the island, along with tourism and exploitation of
limesbone for cement productiois resulting in increasingly
serious threatto suchareasln particular cement production

is rapidly destroing the landscape of the limestone outsop
Almostalongside each limestone outcrop there is at least one
cement faairy thatuses the limestone directly from the nearby
outcrop without any ecological consideration.

This situationmeans that there &very urgent need to
evaluatethe biodiversity statusf the region From 2004 to
2007, we conducted several malacodsitgrsurveys in nine
limestone outcropas well asn eight granite and two bals
localities in HainanBased on both the ecological information
and the biological materials obtainedainly from these 19
localities, weassessethe composition of the matofauna, the
historical formation of the local malacodiversity and the
endangered status of terrestri@lluscs, all of which will be
crucial in developingprotectionstrategiedor thelocal
malaceresourcsin the future.

Including the taxa founduring our studythe land mollusc
fauna of Hainan now comprisé8 species belonging to two
subclassedrosobranchigzuthynerua), four orders
(Archaeogastropoda, MesogastropdsizJommatophora,
Soleolifera),19 families Helicinidae, Hydrocenidae,
Cyclophaidae,Ariophantidae, Bradybaenidae, Camaenidae,
Clausilidae, Endodontidae, Eniddajconulidae

Helicarionidae, Trochomorphidae, Streptaxidae, Subulinidae,
Succineidae, Rhytididaéchatinidae Vaginulidae(=
Veronicellidae) Rathouisidagand 41 generdf these, two
families (Hydrocenidae and Rathouisidaancluding four
genera andive speciesare new records for Hainan. The new
records areGeorissa sulcatdloellendorff, 1884 (previously
known from Guangdong)seorissa hungerfordiana
Moellendorff, B84 (previously known from Guangdong and
Hunar); Diplommatinatriangulata'Yen, 1939 (previously
known from YunnanFig. 1); PlectotropisfulvicansAdams,
1866 (previously known from Taiwanyjoellendorffia
hensanensi@Gredler, 1885) (previously known froHunan)
Rathouisiasp. (distinctly a new speciesdlisted asanew
record but not identifiecbecause only one juvenile was
found). Two speciesf Opeasare new to science (to be
describectlsewhere).

Fig. 1.Diplommatina
triangulataYen,
1939. New recordor
Hainan.

All species involved were described based on their
conchological features. The interactive identification system
DELTA (CSIRO Delta for Windows, vers. 1.Q4yith 27
unordered characteasmda total of 76 character statevith
seven numeric and five text characters, was employed for
management ddll information onthe species and for prompt
identification. All specimens are preserved in the Museum of
Nanjing University.

Funding for this project was provided by the Kade Farm

and Botanic Garden, Hong Kong Special Administrative
Region, China, and the National Natural Science Foundation
of China (NSFC, 30670253).
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LIMESTONE LOSS LEADING TO
DISASTER FOR LAND MOLLUSCS OF
HAINAN | SLAND

By Min Wu & Jiabin Pang

Monsoorrains falling onHainanare instrumental in
generating thenonsoon forest landscape of this island.
Furthermore,he climate of alternatindpalf year periods of
aridity and ofalmostcontinwousrainfall hasprofoundly

shaped and is influencing the terrestrial malacofauna. With the
more changeable global climates and mincheaseduman
activity, the local land molluscs are facimgreasinglyserious
threats. For example, during our field surMdginan Island
sufferedthe most serious drouglfior 50 years In the

limestone area of Hainahumanimpacs arechangingalmost

all themonsoon foresMost of theoriginal and secondary
forestis being replacedby plantatiors ofrubber trees,

eucalyps (for paper pulp), Chiese pine (for rosin and wood)
and various tropical fruits, under which the local herbaceous
plants can hardly grow any moighe exposed limestone
outcrops are destroyed as the main material in cement
production andor roadconstruction.

However,peopleknow almostnothingaboutthe statusof the
limestone fauna. flerefore, tassesshe situation, we
conducedfield work on terrestrial molluscsver fouryears
from 2004 to 2007The work resuktdin a list including 59
land snail speciefsom 19 localites. We used data frod8 of
thesespeciedo determinghe relationships among b4 the
localities, includhg six limestondocalities(localitiesat which
only alien species or taxonomicatlpubtful speciesvere
excluded.

Themost preferred area dagram (Fig. 1L = 68, Cl = 0.66,

RI = 0.57; treeselecting method after Wu, 200dased on
presence/absence of #h&speciest each of the 14 localities

was selected from numerous trees of equal length because it is
the tree that isopologically idental tothetree(L = 334, Cl =
0.91, RI = 0.7%constructed using weighted character states
Thesetrees werepreferred as representing the relationships
among the localities and for indicating speciation and
extinction events thahay haveoccurred. Therees suggest

that each of the paired localities on either side of the Changhua
River (DZ-LB; MG+BT-WX+EX) have a close relatishipin
terms ofthe history oftheir terrestrial malacodiversitig. 2).
Theyalso suggest that speciatioray haveoccurredmore
frequentlyin the limestone areas, withhggheraverage of 2.00
specationeventsper locality,thanin thenonlimestoneares,

which averagd 0.29 speation everd per locality.Limestone
areasalsoexhibita lowerpossibleextinctionrate (averag

2.83 speciefost) thannontlimestonearea (average 4.28
speciedost), which means #it limestone areas act as refuges

for terrestriaimolluscs in Hainan.

Followingthe [UCN criteria for assessing endangered status
(version 3.1)and excluding 18pedesfor which there is
insufficient informationthat areinvasive alies or are
taxonomically dubioughe status of the terrestrial snaifs
Hainanwere evaluated dsllows: nine critically endangered

Fig. 1.Most preferredareacladogramwith studied localities as
terminals Numbers above circles dmmanchesepresent thepecies
numbersl andO below the circlesepresenpresenceandabsence
respectivelyThe localities with rock type indicate¢B, basalt; G,
granite; S, slate; L, limestopere: Haikou (HK; B), Shishan(SS; B),
DanzhouDZ; G), Bawang(BW; G), Wangxia(WX; L+G), Exian
(EX; L), GuangbgGB; G),Baoguo(BG; L), Hongmao(HM; S+G),
WuzhishanlWZ; G), Diaoluoshar(DL; G), Maogan(MG; L),
Baoting(BT; G), Luobidong(LB; L).

Fig. 2. Preferred historical relationstspf the Hainan terrestrial
malacodiversity, as inferréfdom the cladogram itfrig. 1. Black dos,
limestone localies grey dos, nonlimestone localies blue line,
Changhua River.

species (CR), 20 endangered spe¢teN), 13 vulnerable
species (VU), eighgpecies ofeast concern (LE Of the total
Hainan species assessed, 5ar#evaluated as critically
endangered or endangeréa comparison55 %of the
pulmonate speciesf mainland Chindave beervaluated as
critically endangered or endangdiin the ChinaSpecies Red
List (Wang & Xie, 2004) In the limestonareas, 13 species
were evaluated as CR (7) and EN (6), more than in the granite
areagCR1 3; ENT 4), and the basalt areasi(CR; 121

EN). In addition, wefoundthe alien giant African snall
(Achatina fulicg in abundanceatevery locality,especiallyin
the most disturbed regions.




