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EDITORIAL

The United Nations declared 2010 the International Year of
Biodiversityi acelebration of life on earth and of the value of
biodiversity for our livesSo, biodiversity for its own sakiea
philosophicalconcept and biodiversityasuseful to humanity
because it provides food, tourist revenue, ecosystem services
and so on, or simply aesthetikepsure. In the words of the
great American conservationist Aldo Leopolchowrote ds

my share in Alaska wortbss to me because | shall never go
there®(A Sand County Almanait949) just knowing it exists

is of value to us. | may never see an endangeneémid\New
ZealandPowelliphanta augusteaa large land snail that preys

on earthworms and that is currenttydatened by coal mining,
but I am glad to know that it exists and do not want it to go
extinct | do believe in the philosophical concept of
biodiversity for its own sakdyut| alsoget great satisfaction
from knowing that spectaculatants and animalsnd their

more mundane (to us perhaps) relatives are out there living
their lives, whether | will ever see them or not. Elizabeth Tova
Bai | ey ®he Soomal ofla Wild Snail Eatiigeviewed on

p. 48), | think implicitly, and beautifullyembodies this ébs.

But back toTentacle Once agairthe largest issue everhe

main articles begin with majorcontribution from Alvar
Carranza and colleagues. Longer than the three page limit |
have set fomostarticles inTentacle it deserves publishing
here because jitotentiallyrepresents watershedor marine
mollusc conservation in South America. South America has
arguably lagged behind other regions of the warlthe
assessment and conservation of mollusc biodivetsitythis
continentwide effort to bring together malacologistho are
committed to conservation to develop a concerted
conservation agenda is a huge step forward. The article, with
authors from seven countrigs a timely summary of both the
threats the nrine molluscs of South America face and the
efforts being made to surmount them. It is a landmark effort.
We now need a similar collaborative effort to begin to address
the South Americamon-marine molluscs, which are relatively
poorly known but which fae huge threats, especially from
habitat destruction. Who will stand up and lead this?

Robert H. Cowie, Editor
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TENTACLE T PUBLICATION
GUIDELINES AND INFORMATION

If you plan to submit an article to Tentacle
PLEASE READ THESE GUIDELINES
AND FOLLOW THEM !

Tentaclels a webbased newsletter, accessed at
www.hawaii.edu/cowielab/Tentacle.htnvhere all issues are
available Guidelines for submission of articlesTentacle
and other related IUCN links are also on this website.

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

| usually make only editorial changes to submitted articles and
| accept almost everything sent to me. Howevefote |

accept an article | will assess whether it really includes
anythingexplicitly relevant to mollusc conservation and
whether any conclusions drawn are supported by the
information presented. Sexplain the conservation relevance
in your article ande 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 argumentslentacle however, is not a peeeviewed
publication and statements madélentacleremain the
authorsé responsibilities.

| stress thaTentacleis not a peereviewed journalBecause |
acceptmost articles that arubmitted,Tentaclemight be seen
as an easway to get your original data published 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 resech. Those reports should be
submittedto peerreviewed journals. | will increasingly

decline to publish articles that | feel should be in thepeer
reviewed literature, especially if they are long.

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

Also, dease make every effort to format your article,
includingfonts(Times New Roman)aragraphing styles,
heading styles, anespeciallycitations in a way that makes it
easy for me simply to pasyeur articleinto Tentacle which is
creded in Microsoft WordPlease py specialattention to the
format (paragrnahing, fonts, etc.) in past issues. It takes me
many many hours simply inserting commas or seofdns or

i t al ietadlédi pleage dadit for meEspecially, please pay
very careful attention to the format of refeces in the
reference lists.

Printing and mailing ofrentaclehas been supported in the
past byUnitas Malacologicathe international society for the
study of molluscs, for which the Mollusc Specialist Group is
most grateful. To become a member of UNITAS,to its
website and follow the links to ttapplication.

Membership of the Mollusc Specialist Group is by iatidn.

However, everyone is welcome to submit article$eatacle

and to promote its distribution as widely as possibiace |
announce the publication of each new issue to all who are on
my Tentaclee-mail distribution list, please keep me updated
with your current email address so that you do not drop off
the list. | also announce the availability of each issue on the
MOLLUSCA listserver (fordetails, see b7 of this issueof
Tentaclg and theUnitas Malacologicanembers amail list.

As always, | reiterate that the contenfl@htacledepends on
what you send me. So | encourage anyone with anything
relevant to mollusc conservation to send me something now,
and it will be included in the next isspublished once a year,
usuallyin January).

NEWS

Carol Belle Stein

Carol Belle Stein (1932010) passed away in Johnstown,
Ohio, on 6 December 2010. Carol, along with her advisor Dr.
David Stansbery, nearly singlandedly createthe Division
ofMolluscs at the Ohio State Uni
was freshwater snails and she collected them with a passion at
a time when few researchers paid any attention to them. Carol
received her MS and PhD from Ohio State University and was
a curator there for 31 years. She was among the first to realize
the potential of electronic databases for museum data. She also
pioneered the conservation of rivers and streams, lending her
professional voice in protest against projects that would
jeopadize these ecosystems. Her efforts paved the way for the
successful Scenic Rivers Program both in Ohio and

throughout the USA. After retirement Carol devoted herself to
rescuing dogs and placing them in homes, including training
dogs as companions to thidexly.

G. Thomas Watters, Curator of Molluscs, Department of Evolution,
Ecology and Organismal Biology, The Ohio State University
Museum of Biological Diversity, 1315 Kinnear Road, Columbus,
Ohio 43212USA. Tel.+16142926170Q fax+1 6142927774,
watters.1@osu.edu

Freshwater Gastropods of North America

FWGNA/

The Freshwater Gastropods of North America projsct
pleased to announce one of the biggest steps forward tRour
year historyCome visit us again, for the first time!

FRESHWATER GASTROPODS
of NORTH AMERICA

Returning users will immediately appreciate the fresh look and
feel of our new web site, brought to us by talented designer
Steve Bleezarde. Like previous versions of our §itgna.org
may be entered geographically, through any of the four states
currently covered. Users now also have the option of
accessing our web resources taxonomically, through either an
alphabetical index or a systematic index. The formeéex

VvV €
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includes an extensive list of synonyms, both generic and
specific. The latter is sortable by state. Try both of these new
portals to see what we mean!

Perhaps a less striking improvement, but certainly no less
important, is the significant upgrade dur coverage of

Virginia. Over 500 new records and six species have been
added, bringing the total species indexed on the site to 65. For
each of the species confirmed (or reported) for Virginia
Atlantic drainages, we have developed-page species

accaints and made them available as pdf downloads. The
present renovation of our site was made possible by funding
from the Virginia Department of Game and Inland Fisheries,

to whom we offer our sincere thanks.

Users entering through the old front door accadu will be
routed directly to the nefwgna.orgindex page for the
foreseeable future. But direct links to older versions of any of
the (several hundred!) internal pages will eventually expire,
and Bm not sure we'lbe able to redirect users very effitily.

So update your bookmarks!

And keep in touch.

Robert T. Dillon, Jr., Department of Biology, College of Charleston,
Charleston, Sout Carolir29424, USA. Tel. +1 843 953 8087, fax +1

843 953 5453DillonR@cofc.edu
http://dillonr.people.cofc.edu/home.html

TOWARDS A SOUTH AMERICAN
NETWORK FOR SHELLFISH
CONSERVATION AND RESTORATION

By Alvar Carranza, Omar Defeo, Adriana Gracia, Alex
Gamarra, Marcela Pascual, Marcelo Henriques, Luis Prado,
Luis Le6n& César Lodeiros

Mussel and oyster beds or aggregations provide a wide variety
of ecosystem goods and services, amdadso ofutmost

i mportance i-diversita(Banthagarap& ng U
Carranza2007, Thiel & Ullrich 2002). However, these

habitats may be among the most imperiled on Earth (Beck

al., 2008; Carranzat al, 2008a, 2009; Coest al, 2007;

Kirby, 2004; Ogburret al, 2007). Apart from ecological
considerations, conservation of shellfish habitats is critical
since socieeconomic regional development associated with
aquaculture and artisanal fisheries practices is tightly linked to
the condition of natural banks (Lovatedt al, 20(8). Thus,

there is an urgent need in South America to raise awareness of
these issues and to focus the scientific community on some of
the most pressing data gaps concerning these species and
habitats (Carranzet al, 2008a, 2009).

To this end, a workshop was convened during the VII Latin
American Malacological Congress (Valdivia, Chise9
November2008 and experts from Colombia, Venezuela,
Brasil, Uruguay, Argentina, Chile and Peru were invited. Here
we present the main outcomes of thisrkshop, reporting
updates on the current situation of oyster and mussel
conservation in South America in the form of short country

summaries. Further, we provide a comprehensive review of
the condition of South American shellfish beds, review
ongoing consrvation actions, including shellfish restoration
projects, and suggest priorities for future initiatives.

The condition of oyster and mussel beds or aggregations can
be directly assessed because usually just one or occasionally a
few species are respaobke for the creation of the underlying
structure for entire ecosystems. In this study, condition of
oyster and mussel beds or aggregations was established based
on the percent of shellfish remaining compared to historical
baselines. This was done maingsed on estimates of
abundance from the primary
when necessary by expert surveys when direct data were
lacking. Condition categories were defined on the basis of
percentages of current to historical indicators of abundahce
oyster and mussel beds or aggregations remaining of% 50
(fair), 11-50 % (degraded),-10% (depleted) and & %
(functionally extinct). Where possible we gathered evidence
that directly estimated the distribution of oyster and mussel
beds oraggregations from past to present either from the same
publication or from multiple publications. When using

fisheries indicators, fully exploited populations or those close
to or being exploited at their maximum sustainable yield were
classified as in degded condition (1-60 % remaining). In

cases with fishery collapse and no evidence of renewal, the
population was classified as depleté€dl( % remaining).

When references and surveys indicated that it was difficult and
sometimes impossible to find angds or aggregations or
structures remaining in places where beds or aggregations had
been extensive, we estimated that % bf the habitat was
remaining and the condition was identified as functionally
extinct.

an

Argentina

The Puelche oysterOstrea puelbana is distributed from
southernBrasil (22° 56'S) to the San José Gulf, Argentina (42°
21'S), and is both economically and ecologically important
(Castanost al, 200 Cremonteet al, 2005 Narvarteet al,

2007 Pascual & Zampattil999 Pascuaktal., 2002 Shiltset

al., 2007) In addition, the Pacific oyste€rassostrea gigas

was introduced in 1981 to the south of Buenos Aires province
(Orensanzt al, 2002;Pascual & Castafip2000). Among
mussels, the blue mussBlytilus platensisextendsalong the
coas reaching the orth of Chubut, while the southern mussel,
Mytilus chilensisextends from the south of Chubut to Tierra
del FuegoThe taxonomy of Argentineadytilus has yet to be
clarified since differenforms overlapalong the coast. The
ribbed musselAulacomya atraoccurs orrocky intertidal and
shallow water shores from Rio Negro to Tierra del Fuego. The
scallopAequipecten tehuelchirzhabits shallow shelf bottoms
of north Patagonia, sustaining fisheries mainly in the San
Matias andSan José gulfs (Orensaeizal, 1991).

The San Matias Gulf (41°8orth Patagonia) offered the rare
opportunity for studying the structure of one of the few natural
and untouched flat oystpopulations in the world, the

Puelche oyster. The informatiayathered from extensive
surveys performeddm 1985 to 1991 helped support
permanentlosure of theD. puelchandisheryin 1980. Heavy
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mortality occurred in aquaculture stocks in 198&sociated

with a native strain of the parasB®namia(Kroeck &

Montes 2005). Thiscombined withclandestine sma#icale
fishing and anthropogenic disturbandeascaused a

significant depletion of natural populations during the last
decade. This species is particularly vulnerable to exploitation
because of its sl@ growth, common clusterg habit and its
peculiarreproductive strategy (small, dwarf males attached to
larger females)a feature that makes it unique among bivalves
(Pascual200Q Pascuakt al., 1989).

Crassostreagjigasis well established in thigeld and now

covers nearly 50 of rocky substrata in Anegada Bay
(Buenos Aires) (Pascyalnpublished data)rhis population is
expanding suth of the bay, invading the coast of the
neighbouring province of Rio Negr@(Castafios &.S.
Pascualpers. conm). The scallopA. tehuelchusustained an
industrial dredge fisherguring twoperiodsin the1970s and
1980s,and wasompletely depleted by several short pulses of
fishing by small dredges and intensive diving. At present there
are only scattered indduals in the San Matias gulf. The San
José diving fisheryesulted froma permanent ban of dredges
since 1970. The fishery has been managed by the closure of
some areas, legal sizes, quotas and restricted boat entry,
which, combinedwith recruitment heterogeneity adier
behaviourJead tocomparative stability (Orensaet al,

1991). In the orth Patagonian San Matias g, platensis

has been exploited by industrial dredging (148%2)and
artisanal dredging and diving (20@208)(Morsan &

Zaidman 2009). Mussel populations have gradually declined
in all groundsand now occur dbw densities anavith poor
recruitment. Dredging and absence of fishing regulations are
possible causes of population decline (Morsan & Zaidman
2009).

Restoration and/or conservation efforts are now focused on
two species: the musddlytilus platensisand the oyster

Ostrea puelchanaboth in the San Matias Gulfdrthern
Patagonia). In the case of tReelche oyster, these efforts aim
to: 1) carry ouextensive surveys to evaluate the state of the
three main grounds and compare them with prior surveys; 2)
determine the age of the oysters; and 3) initiate seeding
experiments using hatchery seed to evaluate an alternative for
restoring the most severefgpleted beds or aggregations.

A more ambitious restation project is focused on mussels,
intended to recover thd. platensigpopulation of El Sétano, a
traditional mussel fishing ground located in an area
historically characterized by strong recruitmeiimost a

decade of intensive diving and dredging drove this population
almost to extinction. The project will combine aquaculture
practices and adaptive fishirig a controlled closed and
dredgefree experimental arewith the goal of restorimthe
population.

Brazil

Several oyster and mussel species can be found in estuaries,
mangroves and rocky outcrops along Brasilian coast.
Currently, the brown mussd®Perna pernais the most

important species irosithernBrasil, both in terms of landings
and economic value. The estuarine muskklsharruanaand

- e

Fig. 1. A local market in Valdivia, Chile. Shellfih aneimportant
component of Chilean fisheries.

M. guyanensiand mangrove oyster€rassostreapp, are

also exploited, mainly for local consumption. This activity is
of high socieeconomidmportancefor local people. In
subtropical areas drasil, the uncontrolled exploitation of
natural beds or aggregations of mud musaytellaspp,

has raised¢oncerns about the sustainayilbf these fisheries
(Oliveiraet al, 2005 Pereiraet al, 2003). Up to a 506
decrease of stocks in Mundau Lagoon (Alag&aasil) can be
linked with climate shifts, since an extended rainy season is
increasing freshwatenflow into the system. A 6@

reduction in stocks of this species has also been reported for
Espirito Santo State (M. Henriques, pers. oojnDecreases

in stocks ofP. pernain S& Paulo are attributed to effects of
global climate change and ovexploitation (Henriquest al,
2004). Some mangrove oyster populations are being exploited
close to their maximum sustainable yields, and are also
threatened by the reduati of mangrove habitat (Pereiaal,
2001).

Ongoing initiatives linking poveytalleviation with

sustainale extractive activities are being developed in
Pernambuco, Rio Grande do Norte, Paraiba, BaB@P3ulo

and Santa Catarina States. To this end, US$3,127,000 are
being invested in Pernambuco, Rio Grande do Norte and
ParaibaThe Brasiian model of cemanagemenf natural
resourcesknown asyeservas extrativista$RESEX),

developed with fishers, government agencies and partners in
Sdo Paulo and Santa Catarina, are considered a promising tool
to conserve native shalh popuations in the country.

Chile

Along the Chilean coast, several bivalves are important
habitatforming species, but four speciasekey because of

their ecological roles and soegmonomic importancé-ig. 1).

The small norexploited mussdPerumytilus purpuratus a
dominant competitor in rocky intertidal environmemtilus
chilensisis the main cultured mussel in the country. td

1982, 10000 tomes per yeawere landedy thefisheries.
However, in 1983, mussel aquaculture startedhiie,

focused on this species, and in 1985020 tomeswere

landed, 5% of this from aquaculture. Since then, aquaculture
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grew exponentially, and in 2007, 1,580 tomeswere landed,
aquaculture representing 98 of this production.
Choromytilus chausis distributed from Peru to Cape Horn,
and is an important species in fisheries and aquaculture in
Chile. Aulacomya atrds alsodistributed from Peru to Cape
Hornbutalso extends along the Atlantic coast up to
Argentina. It is also subject to fishesiand aquaculture
activities.Ostrea chilensisccursfrom Ecuadr to Cape Horn.

All the exploited mussel speciddytilus chilensis
Aulacomya atraChoromytilus choruspresent several
conservation problems, but aquaculture is now replacing
extraction from natural beds or aggregations. The recent
introduction ofMytilus galloprovincialishas yet to be fully
evaluated as a thretat native musselsrothe Chilean coast,

but in the future this species could represent a serious threat as

adominant competitor, displacing native species of mussels
(Castilla & Neill, 2009). The Chilean oysteBstrea chilensis

was rapidly oveexploitedfrom the beginning of the fishery

in 1978. There is scarce information concerning fisheries, but
landings are comparatively low when compared to aquaculture
activities, suggesting a replacement of wiidck harvesting

with aquaculture.

In Chile, several management policies have been addfited.
exploited species have minimum legal size limits for
extraction. In addition, the Fishery Subsecretary created two
genetic reserves aiming to protect the stockd.afhilensis

The implementation of Coastal Marine Protected Areas
(CMPA) opened new awveles for conservation of bivalves in
Chile, and the recovery of natural bank<Cbforomytilus

chorusin Lafken CMPA has been reported (L. Prapes.

comm). Some restocking attempts have been performed with
A. atraandC. chorusbut no resulthave beemeported For
Choromytilus choru# has been shown that the area must be
large enough to ensure the presence of several patches with
asynchronic recruitment and the presence of certain species of
algae to promote successful recruitment. This recommemndatio
could be considered for the conservatiome&fbuilding

mussel bivalves.

Colombia

Colombia is the only South American country with coastlines
on the Pacific Ocean and the Caribbean Sea. Two osyter
speciesSaccostrea prismaticlg Ostrea iridecensand
Crassostrea columbiengdis C. corteziensis and the mud
musseMytella guyanensisccuron the Pacific coast batre

not ofgreat socieeconomic importance. i©&the Caribbean
coast, the mangrove oysigrassostrea rhizophoras both
ecologicdly and economically important.

On the Caribbean coast, tleassostrea rhizophorae
population in the largest coastal Caribbean lagoon (Cienaga
Grande de Santa MartaCGSM) has been affected by human
induced alterations in the exchange of riverine and marine
waters in this system. Thus, fishery landing$from 42 % of
the total landings in 1994 to 3% in 1995, and represented
only 4% in 1996 (INVEMAR 2003).Crassostrea
rhizophoraevanished from CGSNby 1996 but data from a
monitoring programme indicates tharelictual or newly
established bank was depleted by uncontrolled extraction in

2007 (INVEMAR, 2007). Alterations in river flow and loss of
mangrove habitadre theprimary drives of this lossand
recovery is hindered by unauthorized harvest from garhn
populations. Although the mangrove oyster is not protected,
there are initiatives to include this species in the Colombian
Red List listed as vulnerabléHowever, there are no current
management plans that explicitly take into account this
speciesin this vein, integrated plans should include the
restoration of oyster beds or aggregations combined with the
development of culture systems, providing an alternative to
extraction and helpmto conserve wild populations.

Peru

Peruvianmarine ecosystenare strongly affected by the
Humboldt Curent System, which extends from central Chile
(~40°S) to rthern Peru (~%°S), wherghetransition zone
between the Peruvian and Panamic biogeographic provinces is
located. The Humboldt Current System is highdyiable on

an interannual basis, as a consequence of large scale
oceanographic processes (ENSO) that affect biological
communities on the Peruvian coast (Arntz & Fahrbaese
Tarazoneet al, 2003). Warm ENSO events can affshallow
subtidal bivalve ppulationspositively (e.g. the scallop
Argopecten purpuratyor negatively (e.ghe mussel
Aulacomya atra(Gamarra & Cornejo2002 Mendo & Wolff,
2003 Soenensl984). These species are heavily exploited,
particularlyA. atra(IMARPE, 2008). In the tansition zone
between 3°2& and 6°S, the oystéstrea iridescensustains
small scale, unregulated fisheries (Ordingtial, 2008). The
Ostreafisheryhas beemgrowing since 2006 but is still poorly
managed due to limited biological knowledge. In addition, the
musselChoromytilus chorugndMytella guayanensiare
targeted by small scale artisanal fisheries (Esteglkl, 2000,
2001, IMARPE, 2008, b).

Recent conservation efforts directedcommercially

important bivalves have been mainly focuseddopurpuratus
(Mendoet al, 2002). There are some ongoing restoration and
aquaculture efforts in the north of the country. Similarly, there
are artisanal fishecommunities (in Arequipa, Moquegaad
Tacna) involved in restoration of the yellow clavesodesma
donacium(A. Gamarra, pers. cam). In addition,
experimentasuspended cultures af atrahave been

developed by IMARPE and the Spanish Cooperation Agency.
There are 4500 ha of protected mangroves (National
Mangrove Sanctuary) where there are commtinétyed
effortstargeting the sustainable exploitationfafadaraspp.,
based on &ditional eological knowledge.

Priority actions for the conservation of Peruvian shellfish are:
(1) improvement of stakeholder involvement in the use of
sustainable populations of shellfish; (2) strengthening fisher
associations to establish participatory manageipelities;

and (3) implementation of an ecosystem approach for
commerciallyexploited bivalves.

Uruguay

Uruguay is located in a South Atlantic transition zone between
temperate and subantarctic biotas (Carratzd, 2008b). The
Uruguayan shelf lies within the Urugud®penos Aires shelf




ISSN 0958-5079

Tentacle No. 198 February 2011

ecoregion, which has been recognized as one of the highest
ranked ecoregi®of conservation importance in Latin
America and the Caribbean (Sulliv8ealey& Bustamante
1999). The weern region is characterized by the invasive
musselLimnoperna fortuneiBrachidontes darwinianuand
Mytella charruanaoverlap withBrachidontes rodriguezii

from the eastern half of the central region anereplaced by
this species in the eastern reg{@tarabincet al, 2006).
Muytilus edulis in turn, is distributed from the eastern half of
the central region, being the dominant mussgelcies in this
zone (Scarabinet al, 2006). The commercially exploited
mussel beds or aggregations at Isla Goaritl Isla de Lobos
are structured bil. edulis platensisB. rodrigueziandB.
darwinianusin decreasing order of abundance (Hernandez &
Defeq 2005). Recent populations of the brown musBeftna
perng are distributed along the Atlantic coast of South
America from Rio de la Plata, to Reciferasil, with a large
gapuntil they occur furthenorthonthe Caribbean shores of
Venezuela (Wooet al, 2007). In contrast to other temperate
systemstheecological roleof oystersn the shallower shelf is
not wellknown.

The condition of native mussel beds, overall, is thought to be
fair. Despite the lack of quantitative information, and with the
exception of the commercially exploited beds or aggregations
of M. edulis which arecategorized as fully exploited (Defeo
1991, Defeo & Riestra2000), there is no evidenoé

significant declines of mussel beds or aggregations in Uruguay
(Carranzeet al, 2009). However, there are severe gaps in the
biological knowledge needed for thastainable management

of wild fisheries, and critical deficiencies in monitogiand
management capabilities.

The main recommendations for sustainable use andtény
conservation of Uruguayan nsed beds or aggregations are
(Defeoet al, 2009): 1) adption of an ecosystem level
approach for fisheries management; 2) implementation of
conservatome asur es di r epdstinedbedd oo
aggregations; and 3) development of experimental co
management practices, in particular for srsatile bentic
shellfisheries, to link economic issues for arelafishermen
with conservation.

Venezuela

The coast of Venezuefaipportsa high diversity of coastal
ecosystems including rocky shores, sandy beaches,
mangroves, coral reefs and mussel and seagrass beds, leading
to a diversity of mollusc populations. This diversity is coupled
with high pimary production, particularlyrothe astern

coasts, supporting important bivalve beds or aggregations,
including oysters, mussels, pearly oysters, clams and arks
(Lodeiroset al, 1999). In Venezuela there are four native
oyster species, twof whichform beds or aggregations and

are of commezial importanceCrassostrea rhizophoraand

C. virginica The main beds or aggregationdbfrhizophorae
are in mangrove lagoons, a@d virginicaoccurs in Guariquén
faucets (Sucre State) and in swarapkake Maracaibo (Zulia
State). Extraction of bbtspecies has declined since 1998 and
currently only the La Restinga populationLia Restinga

Fig. 2. Restorationfdhe mangrove oyster in Mochima National
Park, Venezuela. Oysters were transplanted from La Restinga
National Park.

National Park (Nuev&sparta State) can be considered
healthy, the redteingdegraded or geeted due to over
exploitation(Fig. 2).

The brown musseRerna pernaand the recently introduced
exotic green mussdberna viridis are commercially exploited
(Acostaet al, 2006; Fernandez & Jiménez, 2006deiros
Seijo & Freites Valbuen&008) and there is evidence tiiat
viridis is displacingP. perna(L. Leon, pers. obs.). Mussel
extraction has alsdeclined, from 360 to 20050 tonnes per

P T €gaf din¥e®008. There aseme government initiatives

promoting aquaculture, and some coastal communities are
involved in small scale production.

In order to improve the conservation status of oyster beds or
aggregations in Venezuela, there are proposals to restore beds
or aggregtons in the Mochima National Park, and other
placessuchas Cariaco Gulfysinga communitybased
approach. Additionally, it will be necessary to improve control
measures for beds or aggregatitvest arein good shape (e.g.
La Restinga lagoon, Margaritsland). The native brown
mussel P. pernais in urgent need of conservatiantions that
can be linked témproved fishery management in order to
restore the depleted beds or aggregations. Aquacultural
activitiescouldalsobe useful for conservation.

Discussion

This is the first continental scale assessmetiti@€ondition

of naturalSouth American shellfish beds. There is remarkable
diversity in the habitat forming species of Ostreidae in South
America: in all, 13 species of native Ostreidae (pfued
introduced species) inhabit the coastal waters (Caretrala
2008a). Although not all of these oyster species can be
considered habitgforming, this is in stark contrast with the
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Table 1. Summary of assessed species/populations, conservation
status (see text for details), country and geographic scale of the
assessments.

Species Conservation Country Scale

status
Aulacomya atra Degraded Chile National
Aulacomya atra Depleted Peru Southern Peru
Aulacomya atra Degraded Peru Northern Peru
Brachidontes rodriguezii  Healthy Uruguay Cerro verde
Choromytilus chorus Depleted Chile National
Crassostrea columbiensis Healthy Colombia  Colombian Pacific
Crassostrea rhizophorae  Healthy Venezuela La Restinga
Crassostrea rhizophorae  Depleted Venezuela Las Marites
Crassostrea rhizophorae  Degraded Venezuela Laguna del Obispo
Crassostrea rhizophorae  Depleted Venezuela Mochima
Crassostrea rhizophorae  Degraded Venezuela Cuare - Morrocoy
Crassostrea rhizophorae  Locally Colombia  Cienaga Grande de

extinct Santa Marta
Crassostrea rhizophorae  Healthy Colombia  Tayrona National Park
Crassostrea rhizophorae  Degraded Colombia  Cispata Bay
Crassostrea spp. Healthy Brasil Sé&o Paulo State
Crassostrea virginica Degraded Venezuela Guariquén
Crassostrea virginica Degraded Venezuela Lago Maracaibo
Mytella charruana Healthy Brasil Sé&o Paulo State
Mytella guyanensis Healthy Colombia  Colombian Pacific
Mytilus chilensis Healthy Chile National
Mytilus chilensis Healthy Argentina  National
Mytilus edulis platensis Degraded Uruguay Punta del Este
Mytilus edulis platensis Healthy Uruguay Inner shelf beds
Mytilus edulis platensis Degraded Argentina  San Matias Gulf
Mytilus edulis platensis Depleted Argentina  Inner shelf beds
Mytilus edulis platensis Degraded Argentina  Southern Argentina
Ostrea chilensis Degraded Chile National
Ostrea puelchana Degraded Argentina  San Matias Gulf
Perna perna Healthy Venezuela Sucre State
Perna perna Degraded Venezuela Lobos island and

Caribbean coast
Perna perna Depleted Venezuela Los Frailes island
Perna perna Degraded Venezuela La Guardia, Tacuantar,
Guayacan

Perna perna Healthy Uruguay Cerro verde
Perna perna Degraded Brasil Sé&o Paulo State
Perumytilus purpuratus Healthy Chile National
Saccostrea prismatica Healthy Colombia  Colombian Pacific

relatively few native habitafiorming species that exist, for
example, in North America. Concerning mussels, at least 14
species exhibit large ecosystem level effects at local scales,
because otheir ability to form beds or aggregatiof@arranza
et al, 2009). The most troubling finding was that nearly half

of the assessed shellfish populations were either moderately or

highly threatened by overfishing and environmental
degradation. Overall, % of the populations assessed were
locally extinct, 15% were depleted, 3% were degraded,
while the remaining 536 ranked fair (Table 1, Fig)3

Although thestatus of native oysters and musselSouth
America may noyetbe as dire as that in many other regions
of the world, shellfish on these coasts are following the same
declining trends as populations elsewhere. Apart from
ecological considerations, this is critical since saonomic
regional development associateithnaquaculture practices is
closely tied to the conservation of natural banks, in a context
of increasing shellfish production in South America. Several
species are in particular jeopardized by the extensive loss of
mangroves, their primary settlement hab Fishing,

including illegal harvest, is a pervasive threat that, particularly
when coupled with other factors such as mangrove loss and
alterations in river flow, poses real challenges to conservation
(A. Gracia, perscomm). This trend is not exclixe to South
American mangrove oysters, because the Chilean flat oyster,
Ostrea chilensishas been rapidly ovexploited since the

M Local Exctinction
M Depleted

d Degraded

M Fair

Fig. 3 Overview of the condition of South American oyster and
mussel beds or aggregations based on analysis of primtargmii
expert opinion.

fishery started in 1978. Similarly, there is also evidence of
declines in one of the most important populatioh®.
puelchanan theNorth Patagonian Gulf ecoregion (M.
Pascualpers.comm). Crassostrea gasan the EasternBrasil
ecoregion an€rassostrea rhizophoraia the Central
Caribbean ecoregion are in need of urgent conservation
actions (Carranzat al, 2008a).

Several species sustain important artisanal fisheries or
aquaculture systems. In this vein, for theige1 9852005,
exploitation ofnatural bedén Latin America and the
Caribbearrangedbetween 150,000 and 250,000 tonnes, with
Chile, Peru, Mexico, Venezuela and Argentina reporting
bivalve catches exceeding 25,000negLovatelli et al,

2008). This represents a significant fraction of overall
production, with nine mussel and oyster species in the top ten.
Therefore conservation of biogenic structures provided by
mussel and oysters should be a key tarfjiirg term policies
in South Anerican countriesLovatelli et al, 2008). Such
policies will be critical because increasing coastal
development pressure threatens most nearshore habitats
throughouthe continent, including mangroves and other
ecosystems on which bivalves depend.

Howeve, as in other parts of the world, lack of data has
hindered assessment of the actual condition of populations,
even in cases where populations are, apparently, in good
condition, representingi@mportantopportunity for
conservation. Activities enhancitgordinationamong
conservation and/or restoration initiatives at a continental
scaleare needed, and development of a standardized
methodology and metrics for assessing the condition of oyster
and mussel populatiomscritical. To this end, creation of
collaborative networks directed to increase transfer of
technical knowledgéocused orenhancing and sustaining
aquaculture and management of bivatvalluscshas recently
beenidentified as a continental scale priority (Lovatelial,
2008.

Given the outstanding diversity in species ecology and socio
economic systems, there is no universal protocol to address
the most pressing needs for shellfish conservation in South
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LAND MOLLUSCS AND THEIR
CONSERVATION IN MONTE DE
PALMARITO WILDLIFE REFUGE,
EASTERN CUBA

By David Maceira Filgueira, Yosvanis Batistandrés
Arévalo TorresPedro Lopez del Castillo, Pedro Hernandez
Rodriguez, Luis Pompa Nufez, Manuel Tofésnez& Juan
Torres Gomez

TheMonte de PalmaritdVildlife Refuge is locateih Yara
municipality in Granma province. i the only primary forest
in the CautoRiver savannawith an extehof 104haand
elevationof 80 m above sea lev@lastreet al, 2009) (Fig. 1).
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Fig. 1. Monte de Palmarito Wildlife Refuge.

The land snail fauna of the refuge has not previously been
studied, excpt for a few colledgbns. This is because the
mollusc fauna livingin many protected areas in the eastern
Cuba mountains irgelyunknown, as are the threats they
face and the use thlatcal residents make of them (Maceira
Filgueirg 2010). This study contributes to the knowledge of
the terrestriamolluscs of Monte de Palmarito Wildlife Refuge
and the threats they face.

On 26 June 201@ve surveyedhearboreal andjround
dwelling mollugs that inhabit theemideciduous microphyll
forestof the refuggFig. 2). Abundant rairthe day before,
related to the hurricane seasoreant that many snails were
active during the day, allowing us &scertairmore easilythe
composition of thédaung endemism and threats. All samples
are deposited in the Malacological Collectiortlu Centro
Oriental & Ecositemas y BiodiversidddBIOECO (BSGM).

| el . 20 i £ PR WA -
Fig. 2 Some members tfefield team.Left to right: Juan Torres
Gbmez, Pedro Gpez, David Maceira, Yosvanis Batista.
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Twelve speciesf land snails were recordeof which ten are
endemic to Cuband two are introduced. Of this total, ten are
pulmonates and two aprosobranchs, whilaine live on trees
and threen the groundTherecordedmollusc faunaincluded
widespread speciexd eastern Cubayith theexcepton of
Parachondria canescer{Pfeiffer), which isknown fromonly
afew localities. The threatened enderialymita venusta
(Gmelin) was the m&tabundant snadnd was founedn 21
plant species of whicBryaebenugL.) DC. (Granadillo) and
Swietenia mahagorfL.) Jacq. (Caoba) wetbe mostused
(Figs. 3-5, and see faunal and floral lists bejovnother
endemic snajlCaracolus sagemofBeck), was the second
most abundantfoundon thebranches and trunks of many
trees and bushes (Fig. Bt occurring in particularly
numerousaggreatiors of more tharb0 individuals (Fig. 7) on
Cecropia peltatd.in. (Yagruma).Parachondria canescens
was the third mstabundant mollus with 31.8 % of this
speciedeingobserved ircopulation ugo 145 meteraup on
Brya ebenuglants (Fig. 8)All individuals of the endemic
Liguus fasciatus achatinu@lench were observed on a single
tall Sterculia apetalgJacg.) Karst (Anacaglita, Anacahuita)
with trunk circumferencef over 7 mat the side of the road
(Figs.9, 10). The introduced speciagereonly found in
relatively lowabundance.

Fig. 7.Aggation ofCaracolus sgemo(Beck)high on ecrpla
peltataLin. (Yagruma).
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Fig. 8. Copulation oParachondria canescer{Pfeiffer) onBrya
ebenugL.) DC. (Granadillo).

Fig. 9 Aggregation oLiguus fasciatus achatinu@lench on
Sterculiaapetala(Jacq.) Karst (Anacagita, Anacahuita).

Fig. 10.Liguus fasciatus achatin@lench.

Threats to the conservation of land molluscs inhabiting the
semideciduous microphyll foregt the Monte de Palmarito
Wildlife Refuge includéntense human activity that has
resulted in destruction and fragmentation of the original plant
formationand the introduction of two species of terrestrial
molluscs not characteristic of this ecosystétavaiia
minusculaandSubulina octonp In additionto this habitat

loss and deforestation, other threats include illegal extraction
of wood for craft, firewood and building houses, introduction
of alienanimals(Rattus rattusFelis catus Canis familiaris

Sus scrofg droughts, natural and human causeskfand
forestclearingshecoming dominatedy Panicum maximum
Jacq. (Hierba de Guinea). Thiguus fasciatus achatinus
population isat risk ofextinctionas a result of tretelling or

fire. There are difficultiesn obtaining the necessary resources
to develop an adequate technical and administrative
infrastructure to support an ecological station for the
development and maintenance of resedrchddition, lack of
personnel for patrolling and protecting the arba, t
nonexistence of means of communication among personnel
and the absence of vehicles suitable for the conditions add to
the problemsCommunities of people resident in the reserve
ignore the value of the natural resources in their surroundings
andenvirormental educatioprograns remain inadequate

The research and monitoring program includes

1 Accomplishing other malacological inventories in the area
to complete the molludist, since slugs were not observed
buttheir presence in the area is suspected.

9 Carrying out acaptive breeding program faiguus
fasciatus achatinuwith the goal of futuree-introductionto
other sites of theemideciduous microphyll fores prevent
its extinction and to restablish its ecologicable in the
ecosystemas itis thelargestmollusc species in the area

1 Monitoring population density of thendemic and
threatenedPolymita venustéecause it requirgsarticular
conditions of humidity anéeaflitter for oviposition in the
ground whichsuggeststs potential asn indicator of
ecosystem condition.

1 Reforesing clearingswith the naturaplantspecies othe
semideciduous microphyll forest

1 Eliminating the gras$anicum maximurim forestclearings
andalongroads.

1 Gettingadequate support to enlarge the Ecological Station
andretainthe researcher aratherpersonnel.

1 Establishing a program of environmental educatmrihe
local human communities and a progranptevent the
spread ofats, cats, dogs and pigsthe ara.

Land mollusc species list

The number of snails of each species that were found per hour
is given in parentheses.

Class GASTROPODA
Subclas PROSOBRANCHIA

Family HELICINIDAE

Emoda pulcherrima pulcherrim@.ea, 1834)Arboreal species
endemic taeastern Cubd2.5)

Family ANNULARIIDAE

Parachondria(Parachondrig canescengPfeiffer, 1852) Arboreal
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species endemic to eastern CUB8.5

Subclas PULMONATA

Family ORTHALICIDAE

Liguus fasciatus achatinu@lench, 1934Arboreal species endemic
to eastern Cubd19.5

Family SUBULINIDAE

Subulina octondBruguiere, 1792) Introduced specie$ound in leaf
litter around the Estacion Ecldgica in relative low abundafige

Family OLEACINIDAE

Oleacina solidulgPfeiffer, 1840). Widespread Cubandemic found
in leaf litter in relatively low abundancél)

Family VITRINIDAE

Hawaiia minusculgBinney, 1840)Introduced species, found in leaf
litter around the Estacion Ecldgica in relative low abundafige

Family CAMAENIDAE

Zachrysia(Chrysiag bayamensi¢Pfeiffer, 1854) Cuban endemic
generally arboreal although sometimes found on the gro@nd. (

Caracolus sagemofBeck, 1837)Eastern Cuban endemic, generally
arboreal although sometimes found on the grous®). (

Family XANTHONICHIDAE

CysticopsipemphigodegPfeiffer, 1846) Eastern Cuban endemic,
found in leaf litter in relatively low abundand@)

Coryda alaudaFérussacl821). Arboreal species endemic to eastern
Cuba.(6)

Polymita venustéGmelin, 1791). Threateneddoreal specie
endemic to eastern Cul(@5.5

Hemitrochuducipeta(Poey, 1854)Arboreal species endemic to
eastern Cubal@)

List of plants used byPolymita venusta

The percentage of snails found on each plant is given in
parentheses.

Family BORAGINACEAE

Gerascanthus collococcik.) Borhidi (Ateje comn)0.01 %)
FamilyBURSERACEAE

Bursera simarubdL.) Sargent (AlImécigo}0.01%)
Family RHAMNACEAE

Colubrina arborescen@Mill.) Sarg. (Bijaguara)Qq.01%)
Family ARECACEAE

Sabal palmettgwalt.) Loddiges (Palma can#).01%)
FamilyERYTHROXYLACEAE

Erythroxylon havanens#acq.(Jibg (0.01%)

Family MIMOSACEAE

Samanea samggdacq.)Merrill (Algarrobg (0.01%)
Family RUBIACEAE

Guettarda calyptrataA. Rich. (Contraguap(0.01%)
Family ANACARDIACEAE

Comocladia dentatdacq.(Guag (1.52 %)

Family SAPINDACEAE

Cupaniaamericanal. (Guarand (1.52 %9

Family FLACOURTIACEAE

Zuelania guidonigSw.) Britt. & Mill . (Guaguagi(1.52 %
Family ANNONACEAE

Oxandra lanceolatgSw.) Baill. (Yaya) (1.52 %

Family SAPINDACEAE

Melicoccus bijugatusacqg.(Mamoncillo) (1.52 %
Family CLUSIACEAE

Clusia rosealacq (Cupey (2.29 %9
Calophyllum antillanun®ritt. (Ocuje blancd(3.81 %

Family OLACACEAE

Ximenia american&. (Ciruelillo) (3.05 %
Family MYRTACEAE

Eugenia pinetorunrb. (Guairajg (4.58 %
Family LAURACEAE

Ocotea coriacedSw.) Britt. (Sigug (4.58 %)
Family SMILACACEAE

Smilax havanensidacq. (Alambrillo, Raiz de Ching.34 %
Family SAPOTACEAE

Sideroxylon salicifoliunfL.) Lam. (Cuy3 (8.39 %)
Family MELIACEAE

Swietenia mahagorfL.) Jacq.(Caoba)14.5 %)
Family FABACEAE

Brya ebenugL.) DC. (Granadillo40.45 %
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FIRST RECORD OF THE EUROPEAN
LAND SNAIL CARYCHIUM MINIMUM IN
PENNSYLVANIA, USA

By Timothy A. Pearce & Stephanie L. Payne

In the course of studying snails in goose droppings at a park in
Pittsburgh, we discovered the minute land s@aitychium
minimumO.F. Miller, 1774the first record of the species in
Pennsylvania. This European wetland species, known also
from greenhousein Europe, was first found in North America
in 1912 in a greenhouse in Quincy, Massachusetts (Clapp,
1912), the specimens cataloged at Carnegie Museum as
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CM82877. Subsequently, it has been reported from North
America in San Francisco (Roth, 1982), OrmddForsyth,
2004) and New YorkWeigand & Jochum, 2010)

On 20 October 2010 we found empty shell€afychium
minimumin a grassy area beside Panther Hollow Lake,
Schenley Park, in Pittsburgh, Pennsylvania (40.4367°N
79.9480°W; specimens cataloged as108617 Fig. 1) along
with other native and nenative snail species including
Cecilioides aciculaCochlicopa lubricaC. lubricella cf

Lucilla singleyanaOxychilus draparnaudgivVallonia costata

V. excentricaVentridens ligeraVertigo cristataand

Zonitoides nitidus Following days with freezing weather, we
found live individuals on 21 and 30 November 2010, both
days with cool weather {20°C). The extent of the colony has
not been determined, but empty shells occurred along at least
205 m of the solitshore of the lake. We have found living
individuals only in a small area about 4 m diameter at the
southeast end of the lake.

Fig. 1.Carychium minimunfound
beside Panther Hollow Lake in
Schenley Park. Note the internal
lamella visible through the
translucent shell. Scale bar = 1 mm

We do not know how lon@. minimumhas been in Pittsbgh.
The size of the colony implies it must have been present at
least several years. The recent finds of this species in other
places in North America imply recent spread, but it is hard to
separate this possibility from a longer residency but its having
been overlooked. Further study is necessary to determine if
this introduced species is having any negative effects on the
native biota.

Clapp, W.F. 1912Carychium minimunMull. TheNautilus26: 24.

Forsyth, R.G. 2004.and Snails of British Columbi&oyal British
Columbia Museum, \toria. 188 p.
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List 4(4): 449452.

Roth, B. 1982. European land mollusks in the San Francisco Bay
area, CaliforniaCarychium minimunMuller and theArion
hortensiscomplex.The \éliger 24: 342344.

Weigand, A.M. & Jochum, A. 2010. Mollusca, Gastropoda,
Ellobioidea,Carychium minimun®.F. Miller, 1774:ifling gaps.
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Timothy A. Pearce &tephanie L. Payne, Section of Mollusks,
Carnegie Museum of Natural History, 4400 Forbes Avenue,
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OGASAWARA ECOSYSTEM WILL
SURVIVE ON ANIJIMA

By Kiyonori Tomiyama

The Tokyo Metropolitan Government (TMG) is likely to
abandon the notorious plan to constcuct an airport on Anijima
in the Ogasawara archipelagbig. 1) (Tentacle1997, 1998§.

As far as we know, ithe1990s and 2000s TMG received
more thar200letters of protest from organizations and
individuals, includingTenficlereadersfrom around the

world. We believe these intemational voices made major
contributions to this victory and thank all of you who
protested to TMG.
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Fig. 1 Japan, showing the location of the Ogasawara Islands and of
Anijima within the Chichjima group.

The unique ecosystem of the Ogasawara archipelago could be
called the Asian Galapagos becaus#safnany equivalent
features. Fortunately it survives, but only on the little island of
Anijima (Fig. 2). The biota surviving on thigninhabited

island, including the unusually diverse fauna of terrestrial
molluscs (Fig. 3), was threatened with extinction by the airport
construction. The planned 18@0runway was unreasonably
big for the 2000 Ogasawaran residents, even for extravagant
tourism.

Fig. 2. The landscape of Anijima.
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For a decade, TMG had insisted that the Anijima airport was
environmentally appropriate based on subjective assessments
made by private consulting companies. In 1997, TMG
entrusted professional researcherslite environmental
assessment and-exaluation of the airport construction. The
committee of environmental scientists in i@reported the
results of asevenmonth investigation. Their report clearly
demonstratethatthe Ogasawara biota remadin a

relatively pristine statenly on Anijima stressing the
importance of special ptection forthe island Finally, the
report strongly recommended nine possible alternative
locations for the airportThus, it is wmlikely that Anijima will
again be chosemf destruction.

Fig. 3. Endemic Ogasawara land snaHtirasa iplomphaluslft)
andMandarinaanijimana(right).

In 1998, TMG announced plans for a new airport omkamd
area ofthe islandChichijima. However, TMG abandon¢his
plan in 2003. Now TMG has another plan to build a new
airport ina coastal area dbhihijima, butthe planhas been
postponed becausé the severdinancial situation. Thus, we
should not yet beomplacentvith this news of success, but
should remain awatr However, this successful change of
airport construction was perhaps not possible without the
worldwide protest fronTentaclereaders

Duringthe 2000s, the Japanese governmpeaposed
Ogasawaras a candidaté/orld Heritage site. Nowa number
of projects to removeertainalien speciesre in progress
OgasawaraAnijima is now free of goatdor example.
Protection éforts for terrestrial molluss are also being
promoted.

Kiyonori Tomiyama, Department of EarémdEnvironmental

Sciencs, Faculty of Science, Kagoshima University, Korimoto 1
chome, Kagoshima 890, Japan. Tel. +81 99 285 8937, fax +81 99 285
8946,tomiyama@sci.kagoshimaac.jp http://www.sci.kagoshima
u.ac.jp/jhsrc/personal_dir/tikydtomiyama/tikyudtomiyama.html

MOLLUSCS INTERCEPTED AT THE
BORDERS OF ISRAEL IN 2009 AND 2010

By Svetlana Vaisman and Henk K. Mienis

The intentional or unintentional import of land and freshwater
gastropods can lead not only to the establishment of new pest
species, but under certain conditions may also have a negative
impact on the local mollusc fauna. This can be best illustrated
by afew examples from Israel.

The most common freshwater snail encountered in almost any
aguatic environment (spring, ditch, stream, river, marsh, pond
or lake) is without doubt the NorimericanHaitia acuta

(Draparnaud, 1805) [heterostrophdSay, 1817) It may
occur in such large numbers that it-caeimpetes any
autochthonous basommatophoran species @Rall, 2009).

Thiara scabra(Muller, 1774), a tropical freshwater snail,
which has been imported for the aquarium trade in Israel, has
become reawly the most prolific species in the Sea of

Galilee, occurring herandthere at densities of over 6000
specimens per square nmeetits presence may not only have a
disastrous effect on the enderfialsipyrgula barroisi
(Dautzenberg, 1894) sharing the sahabitat, but it may also
change the whole biological equilibrium in the lake: Isimel
number one source of potable water (Mienis & Mienis, 2008).

In 1971 the NortlAmericanGastrocopta procer&§Gould,

1840) was enamtered so abundantly in a sedmple taken in
the date palm plantations of En Gédnore than 1@00
specimens in less than 4 kg of soil (Mienis, 197®at it has
replaced there the only autochthonous African element in the
land snail fauna of IsradPupoides coenopictysiutton,

1834). ThisGastrocoptaspecies reached En Gedi as a
hitchhiker among the roots of palm trees imported from the
Salton Sea area in California.

The mollusc fauna of hothouses and nurseries is dominated by
a number of allochthonous species [B@nitoides aboreus
(Say, 1816)Hawaiia minusculgBinney, 1840)L.ehmannia
valantiana(Férussac, 1822Prietocella barbaraLinnaeus,
1758) andXerotricha conspurcatéDraparnaud, 1801). They
occur sometimes in such large numbers on the commercial
plants that thedtter are unsuitable for export and are sold
locally in garden centre$n other wordshothouses and
nurseriesn factconstitutemajor foci for the distribution of
exotic snails to private gardens and public parks (&al,
2009). In this way the doimant species occurring in gardens
and parks ar@rietocella barbaralLinnaeus, 1758):-obania
vermiculata(Muller, 1774) and especially the hugGernu
aspersum megalostomyBourguignat, 1864). Some of these
species are aldoom time to timeencounteredh more natural
environments and havbereforebeenconsidered as invasive
species.

At presentabout 20% of all the terrestrial and aquatic
gastropods occurring in Israel are of foreign origin (Rokl,
2009). The number of such allochthonous saail slug

species is rising constantly in spite of the efforts by the Plant
Protection and Inspection Services (PPIS) of the Ministry of
Agriculture in Israel. The PPIS maintains permanent control
posts at the places of eningo Israelincludinginternatonal
airports, harbours along the Mediterranean and Red Sea coasts
and land border crossings with Jordan and Egypt. These posts
are manned almost everywhere 24 hours a day and
merchandise arriving from abroad is spot checked for the
presence of potentiakgt species including snails.

In order to get an idea what is arriving in Israel in the form of
stowaways or by means of intentional illegal imports, twad
may turn into serious competitors of native species, we
provide a brief overview of the interceptions of alien molluscs
by inspectors of the PPIS in 2009 and 2010.

On 26 February 200Bonitoides arboreusvas found on
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Nerterapot plants arriving at Be@urion Airport from the
Netherlands (PPIS Mol. 258). Since thierth American
species is already well established in Israel the merchandise
was allowed to enter Israel.

On 27 February 2009 a temporary labourer arriving from
Thailand at BerGurion Airport tried to smuggle into Israel
almost 2 kg of living freshwater aits. Four taxa were

involved: Pila ampullacegLinnaeus, 1758):ilopaludina
martensi martengiFrauenfeld, 1865)ilopaludina

sumatrensis polygramni®lartens, 1860) anHilopaludina
sumatrensis speciog®eshayes, 1876) (PPIS Mol. 259)I

these specgeare known intermediate hosts of echinostomiasis,
a parasite of human importance not known to occur in Israel.
All the snails were confiscated.

On 18 October 2009 several specimenEatiania
vermiculata(Mdiller, 1774) were discovered in a shipment of
fresh olives arriving at the Hussein Bridge border crossing
with Jordan (PPIS Mol. 262). The whole shipment was
returned to Jordan because of the invasive character of this
species in areas with a Mediterranean climate.

On 20 October 200Z0onitoides nitidugMuller, 1774) was

found on pot plants (plant species not recorded) arriving at
BenGurion Airport from the Netherlands (PPIS Mol. 261).
Since this holarctic species is already established in hothouses
and nurseries in Israel these pot plants were alldwetter

Israel.

On 21 December 200Beroceras reticulatuniMiiller, 1774)
was found in a shipment dfopaeolum majoarriving at
BenGurion Airport from the United Kingdom (PPIS Mol.
264). After identification the merchandise was allowed to
enter Israebecause the species is already known from
hothouses and nurseries in Israel.

On 26 December 2009 23 live specimensiemiplecta
distincta(Pfeiffer, 1850) were found in the luggage of a
temporary labourer arriving from Thailand at B&arion
Airport (PPIS Mol. 265)Fig. 1). The snails were brought to
Israel with the intentionf establising local populations and
exploiting them as food. This land snail is a well known host
of the rat lungwormAngiostrongylus cantonensia parasite

of human importare not known to occur in Isragll the
shails were confiscated (Miergs al, 2010).

On 24 February 2010 23 tons o
from France arrived in Ashdod harbour. A standard check of

the merchandise revealed the presence of several living
specimens o€ernuella virgata(Da Costa, 1778) and

Monacha cartusian&Muller, 1774) (PPIS Mol. 268). Because

at leasiCernuella virgatas considered a potential pest in
countries with a Mediterranean climate, the entire shipment

was returned to France (Mienis & Vaisman, 2010).

On 26 March 2010 anotherdgdip|

apples imported from France arrived in Ashdod harbour.
During a spot check of the apples a single juveBdenu
aspersum aspersu(Muller, 1774) was discovered (PPIS Mol.
271). Since the snail turned out to be fresh dead and no living
specimens wereeen, the merchandise was allowed to enter
Israel, in spite of the fact that the European Brown Snail is

AT i
Fig. 1. A batch oHemiplecta distinctantercepted from the personal
luggage of a temporary labourer arriving from Thailand.

considered a serious gtespecies in agriculture and
horticulture.

On 1 June 2010 a shipment of 70 olive saplif@ied

europaed and 50 pomegranate saplinfaifica granata

arrived at the Allenby Bridge Check Point with Jordan. The
merchandise arrived from Tunisia. An inspection of the young
trees revealed the presence of four adult specime@satd
constantingForbes, 1838) (PPIS Mol. 27@ig. 2). Hardly
anything is kown about the biology and ecology®fala
constantinaa species restricted to the eastern part of Algeria
and Tunisia. Since the closely relatethla lactea(Miiller,

1774) andOtala punctatgMdller, 1774) from Spain and
southern France are considesgetcies of quarantine
importance the shipment of these young trees was not allowed
to enter Israel (Mienist al, 2010).

On 4 July 2010 15 marine snails were found in a shipment of
other marine animalthatarrived at the BeiGurion Airport on
a flight ariving from the Far East (PPIS Mol. 274). The

SN e 3 N :
Fig. 2.Otala constantinanterceptecbn a shipment of young trees
arriving from Tunisia(Photo: Oz Riner)

e

16



ISSN 0958-5079

Tentacle No. 198 February 2011

material consisted of 5 specimensloffbo bruneus
(R6ding;1798) and 10 specimens Méssarius luridugGould,
1850). Since the shipping invoice did not mention the

gastropods and lacked the proper import licenses, the material

was confiscated.

On 11 July 2010 a female tourist arrived at B&urion

Airport on a flight from Greece with 7Kg of living snails in
her luggage (PPIS Mol. 275). She refused to tell why she
brought the snails to Israel. Since it is forbidden to import
living terrestrial snails without a proper license and certainly
not those specidbathave a reputation of bagrplant pests,

the whole batch was confiscated. It consisted of more than
1000 specimens d@@ornu aspersum aspersuiMuller, 1774)
and seven specimensBbbania vermiculatgMuller, 1774)

On 17 Ocbber 2010 a shipment of pottedralberries Ardisia
sp., arrived at BerGurion Airport on a plane arriving from the
Netherlands. A check of some of the plants revealed the
presence of three specimendaroceras reticulatum

(Muller, 1774) and one specimenlafghmannia valentianéde
Férussac, 1822). Sincethespecies of slugsommonlyoccur
already in hothouses and nurseries throughout Israel, the
merchandise was allowed to enter the country.

On 20 October 2010 a single specimei©ahdidula
intersecta(Poiret, 1801) was found adhered to an old railway
slegoer in a shipment with a total weight of 40 tons arriving in
the harbour of Ashdod from Belgium. Since the shell
contained theleaddried animal of the snail and no other
specimens had been found, the merchandise was allowed to
enter Israel.

On 2 NovembeR010 a shipment of 105 pottegiiisdle trees
(Euonymussp,) arrived at BerGurion Airport on a flight from
the Netherlands. During an inspection of some of the plants
two slugs belonging tDeroceras laevéMiiller, 1774) and

one belonging thehmannia vadntiana(Férussac, 1822) were
discovered. Since both spec@smmonlyoccur already in
hothouses and nurseries throughout Israel the merchandise
wasallowed to enter the country.

Although alien snails or slugs were discovered in merchandise

or luggage opassengers arriving in Israel only 14 times in
20092010, among the intercepted material were five species
thathad never been encountered before: the land snails
Candidula intersectaMonacha cartusianandOtala
constantinaand marine gastropodsirbo bruneusnd

Nassarius luridus.

All three land snails may be considered potential invaders able

to establistpopulationsn one way or another in Isra€tala
constantinas without doubt most adapted to the natural
conditions prevailing in Israelyhile Candidula intersectand
Monacha cartusian&ave to be looked upon as potential
colonizers of gardens, parks and similar meede regularly
irrigated habitats. The latter two species are therefore less
likely to become competitors of autochthonoeisestrial
shails under natural conditiomlthough he merchandise on
which the three terrestrial species had been found was not
allowed to enter Isragbased orstrict agricultural precautions
asthey are potentiagriculturalpest species, the prevam

of these specigsom enteing Israel has to be considered as a
positive aid in the conservation of the natural terrestrial
gastropod fauna of Israel.

Attempts to establisthe tropical freshwater snails belonging
to Pila andFilopaludinain Israelhave to be considered highly
undesirabléfrom both a medical and zoological point of view.
This is also the case withemiplecta distinctal ike the gant
African snai] Achatina fulicaBowdich, 1822, of which viable
populationsverediscovered in privateagdens in Tel Aviv in
the autumn of 200 emiplectais active during the hot
summer months and is able to establish populations in Israel in
irrigated gardens.

Fig. 3.Hemiplecta distincta.

AlthoughEobania vermiculatavas already known from
gardens in various towns in Israel, the import of fresh olives
from Jordan contaminated wiBobania vermiculatavas
preventedecause oits statusas a pest species in horticulture
and agriculture in the Mediterranegggionor in other regions
elsewhere characterized by a Mediterranean climate.

Of the other species, numerous viable populations of
Zonitoides arborey<. nitidusandDeroceras reticulatum

were already known to exist in Israel in hothouses and
nurseries and therefotiee authorities of the Ministry of
Agriculture allowed the infected merchandise to enter Israel.
From a conservation point of view this has to be considered an
unfortunate decision.

We thank the inspectors of the Plant Protection and Inspection
Servicef the Ministry of Agriculture (Bet Dagan, Israel) for
supplying us with the material discussed. We also thank Oz
Rittner (National Collections of Natural History, Tel Aviv
University) for the photographs éfemiplectadistinctaand

Otala constantina.

Mienis, H.K. 1973 Eobania vermiculatgMuller) in Israel
(Gastropoda, Helicidaergamon, Israel Journal of Malacology
4(1): 910.

Mienis, H.K. 1977. North American land snails in Isrddle
Nautilus91(1): 30.

Mienis, H.K. & Vaisman, S. 2010. The presence of live specimens of
Monacha cartusiangO.F. Miller, 1774) an€ernuella virgata
(Da Costa, 1778) (Mollusca, Gastropoda, Hygromiidae) has
prevented the import of 23 tons of apples from Feanto Israel.
MalaCo6: 268269.
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NON-MARINE MOLL USCS INTHE
EMILIA -ROMAGNA REGION OF
NORTHERN ITALY: STILL MUCH TO
KNOW ABOUT THEIR DIVERSITY AND
CONSERVATION

By Paolo G. Albano & Bruno Sabelli

The Emilia-Romagnaegionis in northern Italy (Fig. 1). Its
northern border is the Po river while its southern border is the
northern Appenines ridge. It therefore hosts a variety of
habitats from mountains up to 2000hmgh to fluvial plains

and coastal areas and lies climaticatighe European
continental biogeographic region.

Fig. 1.The Emilia-Romagna
region ofltaly (red
rectangle)

The region experiences heavy anthropogenic presheiesg
one of the most industrialized regions in Italy and with
extensive areasf intensive agriculture. This is especially true
on the plain, while the mountains are progressively
depopulating and thereforeverting to theinatural

conditions.

The regionincludesan extensive Natura 2000 network with
almost 150 Sites of Communitynportance (Directive
92/43/EECHabitaB) and Special Protection Areas (Directive
79/409/EEQBIrds) for an overall exterof 325,000 A

(14.5% of the region). Moreover, the areas of grsate
conservation interest are within a network of national and

regonal parkshatfurther enhances their protection.

A project carried out in 2010 tried tievelopa first

assessment of trentirefauna to includecomepilation of a
checklist of nonrmarine animal species and coliect of
biodiversity record$or a subst of target species of
conservation interest. Our group was part of the team dealing
with small vertebrates and invertebrates and focused its
attention on nommarine molluscs.

The checlMist listed 4144 species of which 68&re
vertebrates and 3462 intebrates (Fig. 2). It is important to
highlight that the invertebrate fauna list was not at all
complete. It was compiled for the groups which there was
enough taxonomic and faunistic knowledge andestanated
realoverall number of species is up16,000 (R. Fabbri, pers.
comm.).Thusinvertebrategonstituted6 % of the fauna. The
mollusc list has a much lower degree of uncertainty and
accounts for 166 species (4% of the chigtkand 1% of the
estimatedfauna).

H [nvertebrates (84 %)
1 Amphibians

u Reptiles

® Fish

= Birds

= Mammals

H Invertebrates
estimated (96%)

® Amphibians

u Reptiles

® Fish

E Birds

= Mammals

Fig. 2.Proportionsof speciesn major taxonomic groupin the
Emilia-Romagna faunal chedist (top) and considering the
estimated number of species (bottom)

The list of target species was compiled consideseveral
conservation issuescluding whether a species wasgedin

laws and international conventions, endemicity, biogeographic
interest, level of pressures, population treredc. A few

invasive species wemdsoconsideredconsidering them a

threat to species of conservation concern. This list of target
speciesncluded375 taxa (Fig. 3): 22 amphibians (96of the
fauna), 17 reptiles (8%), 56 fishes (66), 122 birds (2°P0),

48 mammals (556) and 110 invertebrates (juse3of the

total numier of species in thehecklist and 0.7% of the
estimatedauna!) . Sixteen mollusc species were considered of
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® |nvertebrates
B Amphibians
= Reptiles

m Fish

= Birds

= Mammals

Fig. 3. Proportions of target species in EmiRamagna.

conservation interesajthoughit is important to highlight the
total lack of information on their ranges and population trends
which severely influenced their listing (as for most
invertebrates).

The project then tried to collect all records of presence of the
target species froithe literature(includinggrey literaturg,
museum and private collections, databases etc. Démgiitg

far from complete, this work allowagsto compilealmost
160,000 records in a relational database. However, this
number is strongly biased towards bifd80,000!) with high
numbers of records for mammals (9,987), reptiles (6,451) and
amphibians (4,739) but just 8,826 records for all invertebrates
(Fig. 4). If a ratio between records and number of target
species is computed, then the mean for vertebiass
records/species (!) while invertebratesdanly 80
records/species and molluscs 14 records/species.

9.987_ gg26 4739

485 ®|nvertebrates
B Amphibians
u Reptiles
m Fish
= Birds

= Mammals

Fig. 4.Proportionsof records of target species.

So, invertebrates account for most of the faurthéfEmilia-
Romagna region but have clearly received a much lower share
of investment in monitoring effort than vertebratékhough
theyincludespecies of commercial interest, pests, aliens and
the greatstshare of biodiversity they are relegateddtative
neglectwhen research and conservatareconsidered.

This isalsotrue for molluscswhich have one of the lowest
records/target species ratio (after anellids) despieding
edible species (Helicidae), invasive species @ripn
lusitanicus Anadontia woodiana woodianar species listed

in the AHabitasdDirective (e.gVertigo angustiorVertigo
moulinsiand. We strongly believe thascientists and
managers can conserve biodiversity only if they know what it
is they are conservirdglLydeardetal., 2004) and hope that the

future will shedmore light on this cryptic but important
biodiversity.

The project was coordinated by Dr. Francesco Besio (Regione
Emilia-Romagna, Servizio Parchi e Risorse Forestali, which is
under the responsibility of DEnzo Valbonesi). Extensive
support was given by Dr. Marco Pattuelli and Dr. Stefano
Bassi. Funding was provided by the European Union Program
for Rural Development 200Z013. Data on birds were
assembled by Ecosistema scrl, while those on fish by
Universta di Parma, Dipartimento di Scienze Ambientali.

Lydeard C., Cowie R.H., PonderW.F., BoganA.E., BouchetP.,
Clark, S.A., CummingsK.S., FrestT.J., GargominyO., Herbert
D.G., HershlerR., PerezK.E., Roth B., SeddonM., Strong E.E.
& Thonpson F.G. 2004. The global decline of nonmarine
mollusks.BioScience54: 321330,

Paolo G. Albanbd®& Bruno Sabelft

!Dept. of Experimental Evolutionary Biology, University of Bologna,
Via Selmi, 340126 Bologna, ltalypgalbano@iperbole.bologna.it
2NIER Ingegneria Spa, Bologna, Italy

LAND SNAILS AS FLAGSHIP AND
UMBRELLA SPECIES FOR BRA SILIAN
ATLANTIC FOREST CONSERVATION

By Sonia Barbosa dd3antos

As stated by the WWER2010) flagships p e c i E®ic ar e
animals that provide a focus for raising awareness and
stimulating action and fundingf broader conservation

e f f oArgbosl éxample is the giant panda thas been the
WWF symbol sincd 961 when the organization was formed.
Also related to conservation is the umbrella species concept
that,despitea large number of definitions (Roberge &
Angelstam, 200¥% , can be de fwhoeeed
conservation confers a protective umbrefiantmerous ce
occurring speciesb

In general, flagship species are popular, charismatic and
beautiful, explaining why large and attractive vertebrates are
on the top of flagship species lists. On the other hand, when
talking about invertebrates, feelinggchas antipathy and
phobia are very common, especially concerning slugs, worms
and spiders (Kellert, 1993; Codtketo & Magalhées, 2007).
As for flagship species, umbrella species are usually
vertebratesmostlymammals and birds, with rare exceptions
This is the casaiBrasil. Considering the Atlantic Forest, one
of the most endangered environnmeentthe world (Myerset

al., 2000), we have vertebratas flagship species, for
example, the golden lion tamayireonthopithecus rosalia
(Linnaeus 1766, the southerrn muriqui monkeBrachyteles
arachnoidg(Geoffroy, 1808, the northern muriqui monkey,
Brachyteles hypoxanth&uhl, 1820)or the lobeguara

(maned wolf) Chrysocyon brachyuru@lliger, 1815).

as

Invertebrates are rarely used in nature conservation projects,
beautiful and attractive butterflies being an exception
(Schlegel & Rupf, 2010Breakingthe rule, inBrasilwe have
the onycophorafPeripatus acacioMarcus & Marcus, 1955

the unique invertebrate flagship species supporting the
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creation of a nature reserve (Tripui Reserve) (Lewingbhn
al., 2005).

In May 2009, the workshogstrategies and actioms Atlantic
Forest Cogervation in the State of Rio de Janéirow a s
organi zed by t h(Bergdllbenat, 2009).ut o
For a week rare tharb0researchers, governmental entities,
NGOs and conservationists discussed questiglated to the
Atlantic Forest ibme, aiming to identify priority areas and
actions to improve conservation. Tétatusof land
invertebratesuchas ants, butterflies, dragonflies, bees,
spiders, oligochae$ and land snails were apaéd (Santost
al., 2009).

AlthoughBrasilis constlered a megadiverse country, its
biodiversity is underestimated (Lewinhson & Prado, 2005).
Sa aiming tofocusattentionon conservation of thpoorly
knownland snails of the Atlantic Foressspecially thealmost
completelyunknownmicrosnails, the spedlistsin the
workshop proposed the biMegalobulimussnaik, the brilliant
orangeyellow dreptaxidStreptaxiccontusugFérrusag1821)
(Fig. 1) and the emerald grebulimulid Leiostracus
perlucidus(Spix, 1827) (Fig. 2) as umbrella and flagship
speciegSantoset al, 2009).

Megalobulimus ovatu@viller, 1774) andV. oblongus

(Mller, 1774) (Megalobulimidae) (Fig. 3) are the biggest land
shails endemic to South America. They listedas threatened

in the Rio de Janeiro Red List (Bergadibal, 2000).

Fig. 1.Streptaxis contusugPhoto: S.B. dos Santos)

b e

Fig. 2.Leiostracus perlucidydive snail and empty shell. (Photo:
Antdnio Carlos de Freitas

B

Fig. 3.Megalobulimus ovatugPhoto: S.B. dos Santos)

This is the first time iBBrasil that land snafiare being
considered to be flagship or umbrella species. We hope this
action can stimulate thecognitionof other land snails or
even freshwater snails as flagship or umbrella spéatiether
threatened ecosystermgchasthe Cerrado andhe Pantanal.

Bergallo, H.G., Rocha, C.F.D., Alves, M.A.S., Van Sluys, M. 2000.
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A NEWLY RECORDED LOCALITY OF
EXTINCT MARGARYA(VIVIPARIDAE)
SPECIES IN CHINA: A CASE OF
EXTINCTION CAUSED BY
EARTHQUAKE?

By Ya Li,Qin Xu, Cheng Tang, Chuze Shen & Min Wu

MargaryaNevill, 1877,is a group ofcharismatidreshwater
gastropoddistributed in the lakesf Yunnan, Giina. The
genus comprisekl speciespf which Margarya elongad
Tchang & Tsi, 1949M. francheti(Mabille, 1886) M.
tchangsiiXia, 1982 M. yini Tchang & Tsi, 194%avebeen
assessed d&xtinct, M. bicostataTchang & Tsi, 1949M.
carinataNuemayr, 1898M. monodiDautzenberg & Fischer,
1905andM. tropidophora(Mabille, 1886)assessed as
Endangered\. yaungtsunghaiensibchang & Tsi, 1949
assessed as Critically EndanggandM. mansuyi
Dautzenberg & Fischer, 19@HdM. melanioidedNevill, 1877
assessed asulnerable (iu & Wu, 2005). The latest
assessment (IUCKR010 increasedhe threat levelor the last
two species to Endangered afdVl. monodito Critically
Endangered. Unfortunately, the taxonomyMargaryahas
beenestablished based dewer tharten published papeend
is far from perfect. Howevem theface ofrapidly declinng
environmental quality, it is of urgent necig$o make
conservatiora priority, in spite obtherproblemsthat is,in
Margarya, the confused taxonomy.

o T \
,\mp@u;'.

i 24 !
L)l‘lith‘ 3

Fig. 1 Embedded small map: lake chain Yungui Plateawith
knownlocaions ofMargaryaspp.indicated Main map enlarged
map showing lakes withlargaryaspp; concentric circled known
distributions ofMlargaryabefore this surveysta® Jialize Peatland.

Jialize Peatlan@Figs. 1, 2), ca. 46 km northeasf Kunming,
the capital of Yunnan, isdisappearingeatland situated in a
basin, encircled by hills 26800 m higher than the peatland.
The peatland region, wilinarea of about 10 kinhas been
completelyartificially changedDuring field work in
December 2010 we found numerous old empty shells of
Margarya melanioidesleposited irthe peat layer, which is

Fig. 2. Jialize Peatland, a fadtsappearingeatland. Very fewmatural
ponds as show in this picture nowremain.

dug out by anechanical diggeirom adepth of about 3 m. Beyond is
the red soil transportedom elsewhere for filling théog

Fig. 4. In Jialize Peatlandnechanical diggerare seen everywhere.
The white spotsiiise) are shells oMargarya None of theshellsis
new buttheyhave not obviously been fossilized.

covered by a thin red soil layer of about® cm. The
distribution of shells irthis profile is quitedifferentfrom that
of thewesernshore of Dianchiake (Xia, 1982), where all
shellswerefound inthered soil layer.

The extinction oMargarya in Jialize is now hypothesized by
usto have been caused the great earthquake (magnitude
>8) of 6 September 1833 (tmostseriousone in Yunnan).
Thecente of this earthquakeasJialize Peatland. In the
official record inthe Qing Dynasty History, it is recordetat
dottom of rivers and swamps in this region moved to higher
placesanddried as a resutif theearthquaké And now this
peatland is seriolisthreatened by a variety of human
activities(Figs. 3 4). However, it seemthat these threats are
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Fig. 5. Margarya melanioidefor sale in the market of Daf26 June
2002.(Phota Min Wu)

notthe directcause ofhe extinction oMargarya in this
region (in Dali, see Fig, the situation is similar but
Margarya is in less danger)Theencouraging news thata \ i /
programhas beeimnitiated to avoid excessive exjiiation of ey 5
Jialize Peatland. If the plaim which wehave been invited to = J\ J\
participate is carried outthe region willbe closed and the
naturl landscape will recover natuha| although re
introduction of indigenus biotawill be seriously considered

Fig. 1. Location of the Itajai River Basin (left) and the metropolitan
region of Blumenau city (right) iBanta Catarina State.

based on scientifimformation subspecieses (695 marine and 183 continental forms).
Funding for this project was provided the National Natural A number of recent regional activities including revisions,
Science Foundation of China (NSFT031882 anda project discussios and opportune field studies, contributed
from the Science and Technology Ministry (2006EYQ00Q. significantly to the development of this fundamental
IUCN. 2010.]JUCN Red List of Threatened Speciésrsion 2010.4. knowledge as follows
Accesse®9 Januan2011 1. Official state program for listing and control of invasive
Liu, Y. & Wu, M. 2005. Gastropoda. Ii€hina species red list, vol. exotic species
Il Invertebrates(eds Wang S.& Yan, X.), p. 299306.Higher . . . .
Education prei Beijing.g »P g Starting from November 2009, and for the first time in the
Xia, W.P. 1982. The subfos#ilargarya(Gastropoda, Viviparidae) environmental histc_)ry of Santa Catarina, |_ntegrated study was
from west coast of Kunming Lake, with a discussion of its undertaken to confirmed the presence ofidtrced and
evolution.Zoological ResearcB: 339347, 1 pl. invading alien molluscs (Agudo & Bleicker, 2006a; Agudo
Ya Li, College of Life Sciences, Hebei University, Wusidonglu 180, Padrén 2007; AgudePadroret al, 2009). This arose from
Baodng 071002, China. official seminars (State Program for Listing and Control of
Qin Xu, Cheng Tang Chuze ShenSchool of Life Science, Nanjing Invasive Exotic Species), organized and driven by the Santa
University, Hankoulu 22, Nanjing 210093hina. Catarina Site Environment Foundation (Fundacao do Meio
Min Wu, School of Life Science, Nanjing University, Hankoulu 22, Ambientei FATMA) jointly with the Hérus Institute of
Nanjing 210093, ChinaandCollege of Life Sciences, Hebei Development and Environmental Conservation (Instituto
University, Wusidonglu 180, Baoding 071002, Chimal. +86 (0)25 Hérus de Desenvolvimento e Conservagdo Ambiental),

83593389, fax +86 (0)25 835927@Binwu1969@yahoo.cn

seekingashemai n goal t he dficial State uct
List of Speciesbd.

MOLLUSC FAUNA OF SANTA At present there 21 fully verified alien mollusc species (48 %
of the total confirmed in Brasil), based on the contributions of

CATARINA STATE, CENTRAL Agudo & Bleicker (2006b), Agud®adrén (2008b) and

SOUTHERN BRASIL: CURRENT STATE Agudo-Padron & Lenhard (2010).

OF KNOWLEDGE 2. Construction of the official species lisbf fauna

By A. Ignacio AgudePadrén threatenedwith extinction

After completing 14 years (1998010) of systematic work in For the first time in th environmentql history of thease the
Santa Catarina State, the small central geographical confirmed presence and conservation status of the native

component of Brasilos sout her Rollysgiaupagnihe staig hgs beepgssessed 51 | vy we

have at least a basic listing of the species of contindatal Sponsored, organideand driven by FATMAjointly with the

and freshwatgrand marine molluscs that have been fully IGNIS i Planejamento e Hormagdo Ambiental (IGNI$

confirmed by our field work, review of the available technical Planning and Environmental Information), the work on these
literature and/or through specimens deposited in collections, regional invertebrates was officially initiated in October 2009
reinforced by consultation and interaction with numerous (IGNIS online published information), with the results
specialists in both national andémnational institutionsThe presented at t heFoulwMarchiR41EG Di
listing contains a confirmed total of 878 species and extending until April of the same year.
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Of seven participant researchers in the mollusc group, only
two work with special emphasis in contitial species, and
just one on a permanent basis with the state in this regard,
extending his work on the marine forms in the state (Agudo,
2002,2004; Agudo & Bleicker, 2005a, b, 2006a; Agudo
Padrén, 200&c, 20L0; AgudePadrénret al, 2009).

As these adtities came to a close, a total of 675 marine and
82 continental mollusc forms was officially listed for the state
in the IGNIS databases, incorporating an additional 17 new
records of marine specigbat is,the additional records of
Agudo-Padrén & Bletker (201).

An addltlonal_four_blvf'sllve Species were included based on the Fig. 3. Limnic/freshwateAylacostomasp. (Thiaridae) of the Itajai
zoogeographical likelihood of their presence but whose Acu river basin. (Photo: I. AgudBadrén)

presence in the state is not yet confirmed by a literature

reference, specimen collected in field or material in

collections Anodontites trapezeySpix, 1827) Anodontites

trigonus(Spix, 1827) Fossula fossiculiferg§ d 6 Or bi gny, 183
(family Mycetopodidae) an@astalia undosMartens, 1885

(family Hyriidae).

7

3. Malacological field research in the ItajatAcu river basin
valley

In March 2010, an Environmental Impact Study was
undertaken by a private company in negotiation with the
municipal city hall of Blumenau in the area of the valley and
the mid basin of the Itajalcu river, the largest #antic
drainagebasin of thestate (Fig. 1).

Eight species of continental molluscsix liminic/freshwater
(2 gastropods, 6 bivalves) and 2 terresirialere recorded,
including two that constitute new species records fostiie
(Figs. 2, 3). In some riverine places, they fdamge
accumudtions of shells (Figs. 4, 5).

X g
A [RF £55

Fig. 2. Native arboral mif:rosn.aiIHe.Iicina angulataSowerby, 1873 Fig. 4. Accumulation of limnic/freshwater shells fouralg in
(Helicinidag of the ItajaiAgu river mid valley. (Photos:Agudo- riverside of the ItajaAcu river basin, including several bivalves and
Padron Pomaceacf. sordidaSwainson, 1823 (Ampullariidaehdtton).

The entire malacological material discussed here will be (Photos: |. AgudePadrén)

deposited at the Museu Zooboténico Augusto Ruschi
(MUZAR), Passo Fundo University,i®@Grande do Sul State,
Brasil.

The study was the first extensive effort to survey these
animals in the mid basin of the Itajagu river. Previous
literature on molluscef the area were scarce (AguBadrén,
2008c, 2009a). Some information wagilable for the Itajai
river valley in general and specifically the Blumenau
municipal district in various other publications, among them
Morretes (1949, 1953), Prando & Bachi®95b), Silva &
VeitenheimeiMendes (2004), Arroz Irrigado (2005), Simone
(2006), Molozziet al (2007) and Agudd?adrén (2008c).

In this way, we have finally overcome the initial ignorance of
molluscs in Santa Catarina State, but a lot of work remains to
be done. For more complete and detailed information

Fig. 5. Native freshwater musseBiplodon aethiopg=
Rhipidodonta charruana of the ItajaiAgu river basin(Photo: I.
Agudo-Padrén)
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concerning the species recognized to date in Santa Catarina
State, please contact the author of this contribution.

Special thanks to Dra. Silvia R. Sziller, executive director and
researcher of the Instituto Hérus de Desenvodritn e
Conservacdo Ambiental (Florianépolis, SC) and Dra. Roberta
Aguiar dos Santos, researcher at CEP$SUCMBIo (Itajal,

SC), for information, final critical observations/discussion,
timely suggestions and opportune help with other regional
marine andreshwater mollusc information.
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THE CONTINENTAL MOLLUSCS OF
SANTA CATARINA STATE, CENTRAL
SOUTHERN BRASIL: NEED FOR MORE
POPULATION STUDIES

By A. Ignacio Agudd’adron

As previously noted by specialists (Moraes, 2006), all native
Brasiliancontinental mollusc species are under serious threat
of extinction, including forms as yet undiscovered, and there is
an urgent need to inventory and study them, as the first step in
their conservation. Considering the rapid anthropogenic
environmental degdation, surely several species have
became extinct before they have even been discovered
(Simone, 2006).

Besides the environmental degradation (including
deforestation for agriculture and/or forest exploration, mining,
pollution of the river basins, imgtriminate application of
agricultural pesticides and chemical fertilizers, proliferation of
the construction of hydroelectric plants, and urban expansion
into natural spaces), native Brasilian species also face
competition from invading forms that aresalresponsible for
serious sanitary and agronomic problems, among others
(Agudo & Bleicker, 2006; Agudo-Padron, 2008; Agudo
Padrén & Lenharg2010). Introduced deliberately or
accidentally, those exotic species aliento the local
ecosystem and becaubey do not possess natural predators,
population growth may be uncontrolled, leading to the
extirpation of the native species.

The freshwater bivalve molluscs are particularly sensitive to
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trampling, to organic and chemical pollution and other types
of environmental degradation. They exhibit relatively slow
growth and they do not usually occupy disturbed
environments. Endemic species may be restricted to particular
basins, many of which have been subject to countless
environmental alterations as a regifltecenthuman

occupation.

This picture is worsened by the lack of a conscience for
preservation of these animals, as can be seen by their
representation on lists of threatened animals: rarely is a natural
area preserved because of a shailolluscs have little appeal

to the public comared to flashy vertebrate species, in spite of
being fundamental for the ecological balance (Moraes, 2006).

Current knowledge of populations of the native continental
molluscs of Santa Catarina State in southern Brasil is
extremely poor. Of the 56 natiw®ntinental species
considered by us in terms tfe IUCN threat categoriés48
Gastropoda (33 terrestrial, 15 freshwater) and eight limnic
Bivalvia (AgudePadron, 2010: 333), including the recent
new records in the extreme west of the State of thet lan
gastropod speciddacrodontes thielePilsbry, 1930
(Odontostomidae) an8treptaxis pfeiffer{Pilsbry, 1930)
(Streptaxidae) (Agud®adron & Bleicker, 2011) only 5
have been the subject of any kind of population stodke
state: the freshwater snalPomacedineatad ( Spi x,
(Ampullariidae) andPotamolithus kustelflhering, 1893)
(Hydrobiidae), and the bivalvd3iplodon parallelipipedon
(Lea, 1834) (Hyriidae)Risidium pipoensé@tuarte, 2000and
P. taratuyenséltuarte, 2000) (Sphaeriidagyérizzolo, 2003;
Santoset al, 2005; AgudePadron2010).

In spite of galloping scientific and technological progress, and
as is also the case in other parts of the Neotropics and the
planet in general, we still today have a lot of difficulty in
evaluathg the threats faced by contineritdand and

freshwateii molluscs in Santa Catarina State, the smallest
part of the southern Bs&mosaic (Agudo & Bleicker200eh,
Agudo, 2007). Among the reasons for this are the lack of solid
population data and thensll number of resident specialists in
the state, essentially us alone, working systematically for 14
years atheregional level (AgudéPadrén 2008, 2009a, b,
2010).

We have special concern for certain species that have declined
and disappeared in particular areas of the State, for instance
the native giant snaMegalobulimus gummatyslidalgo,

1870) magnificent representative of the Megalobulimidae in
the valley of he Uruguay River basin in Santa Catarina.
Previously abundant in this area, today it is difficult to find,
evidently a consequence of the increase in regional

agricultural activities (application of pesticides, mainly), while
invading exotic species pratifate and take its place.

Endemic regional species, such as the small aquatic snail
Potamolithus catharina®ilsbry, 1911 (Fig. 1), representative
of the family Hydrobiidae, and the tiny freshwater limpets
Burnupia ingad_anzer, 1991 an#errissiagentilisLanzer,
1991, of the family Ancylidae (AgudBadron2008), are
particularly vulnerable to alteration of their fragile natural
habitats by any type of human action.

Fig. 1. Nativefreshwater snailBotamolithus catharina®ilsbry,
1911 from ItajaRiver Basin Valley, SntaCatarina (Photo:l.
Agudo-Padrén

In general, todaghere is a regrettable lack of basic

information at several levels, particularly in the spatio

temporal dynamics of populations and communities, as well as
the impact of seval human activities. There is an urgent need
for greater attention to the conservation situation of the

1 8 @oidtihental molluscs of Santa Catarina State, and especially to

the ecological fact@thatmayinfluence their populaticsy in
order to assess whicpexies and groups require special
attention (AgudePadrén, 2010).

For more complete and detailed information concerning the
species recognized to dateSanta Catarina Statplease
contact tle author
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ARE FRESHWATER GASTROPODS NOT
IMPORTANT ENOUGH ? COMPARISON
OF PUBLICATIONS ON FRESHWATER
GASTROPODS AND FRESHWATER
BIVALVE SIN CHINA

By ChuzeShen ChengTang& Min Wu

Scientific papers written in Chinesge usually ufamiliar to
otherscientistsaround the worldThis is the case regarding
malacological publicationdVe searchetbr papers on
freshwater molluscs in Chinese, usthg Google Scholar
search engineDue to the possible unavailability of internet
accessibl@apers published before 19&(ist of papers
published from 1949 to 1980asobtained fronMa & Xie
(1991) which covers almost all the papers on malacplog
during these three decaddstotal d 434 papers on
freshwater bivalves and 165 on freshwater gastropods,
distributed in the categories of toxicology, physiology and
anatomy, application, diversity, methodology, biology,
paleontology and introduced spegiegre found. Some
paperghat wereambiguous irtheir classification were
assigned t@ category according their main purpose and
interestVery few paperfad to becourted twice because of
their equal contribution to each category. Numerous papers
dealing with aquaculture were excludeetause of the
likelihood that they are mostly tecloal andnot interesting
scientifically. Amongthesepapers, thosef interest to
malacologists working on mollusc conservation and
malacodiversity are tiseon diversity, biology (with ecology
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Fig. 1. Numbers of papers on freshwater molluscs published in
Chinese from 1949 to 2010. A vast difference in nuntle¢ween
freshwater gastropodsgpe) and freshwater bivalvgtower).

diversity and biologiecology,with anumberof studies
focusedon OncomelaniaGrelder Pomatiopsidae)rhe
majority of bivalvepapers are those related to aquaculture,
which focused omheir use as food or fgrearl production.

Compared to freshwater bivalves,general since 194the
freshwater gastropods have been paid significaetly |
attertion (chi-squaretest,df = 1, p < 0.00QL), andthe number
of the papers on gastropod diversity is more than that on
bivalve diversityonly in the 1990s.However the difference
should be notebletween théevel of coverage of literature
available via the internet and framaditional pullication
source.

and so orincluded) and introduced species. Funding for this project was provided by the National Natural
Science Foundation of China (NSFC, 31071882) and a project

Generally, the papers increase steadily in numbers decade by  {om the Science and Technology Ministry (2006FY111000).
decade from 1949 to 2010 (Fig. 1), with the exception that the _ _ ; _
Ma, X. & Xie, Y. 1991.Malacologicalcataloguein China(1949

number of palaeontological papers decreased a little in the two ;
decades af?er 1980. Pagpersrl)mmrt)jduced species of freshwater 1989) China Ocean Press, Bejjin5 p.
gastropods were dominated Bgmacea canaliculatavhich ChuzeShen ChengTang& Min Wu, School of Life Science,

was introduced deliberately in the early 1980s from Taiwan, Nanjing University, Hankoulu 22, Nanjing 210093, China. Tel. +86
and byPhysa acutawhich was first reported in 2006 from (0)2583593389, fax +86 (0)25 8359270binwu1969@yahoo.cn
Taihu lake andhas successfullgolonized northern Chinaas

indicatedby a fewrecent reports. The papers from 1949 to

1979 are mostly ofossil molluscs andin the categoies of
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FEDERALLY ENDANGERED LAND
SNAIL POLYGYRISCUS VIRGINIANUS
(BURCH, 1947) STILL ALIVE IN
PULASKI COUNTY, VIRGINIA, USA
(GASTROPODA: HELICODISCIDAE)

By Timothy A. Pearc& Kenneth P. Hotopp

In fall 2010 we were fortunate to encounter a live example of
one of the most unusual snails in North Amerfealygyriscus
virginianus(Burch, 1947). The find was the product of four
weeks of land snail inventory by a team along the New River
in western Virginian 2009 and 2010. Work was conducted
mai nly by the second
Appalachian Conservation Biology (ACB), for thi& Fish
andWildlife Service, with help from the Virginia Department
of Game and Inland Fisheries and the Carnegie Musgum
Natural Historyds Section of
work would have been possible without the generous
cooperatiorof several private landowners.

Polygyriscus virginianusas one of the strangest shells in
North America Solem 1975;Batie, 19873 b; Fig. 7). Adults
of this small £4 mm dianetel) snail are unmistakable thanks
to a bizarre twist at the end of the final whiothe last fifth of
a whorl ©f its 4.5 tightly coiled whorls) is slightly detached
from the rest ofheshell and defleed ventrally.The shell has
8-10 spiral ridges, and imdsh shells four of the ridges bear
striking periostracal fringes (Solerh975).1t was listed as
endangered in 1978 (Greenwdl®78) and its anservation
status remains G1, S1, meaning that itioally imperiled
both globally and in the State of Virginia (NatureSe2@10).

For more than 30 yearB, virginianuswas known from only a
few square meters at its type locality on a slope above the
New River in Pulaski County near Radford, wheregitl been
discovered by Burch. Then in the 1980s, new finds by Robert
Batie, then teaching at Radford University, expanded its range
to about 10 knalong the rive(USFWS 1983; Batie 1987a).
Subsequent fieldwork by ACB, initially in 2008 and then in
20092010,expanded the known range to approximately 16
km. Live animals are known from a much smaller arear

find of a live juvenile expands the range of living individuals
from <100m to approximately &km along the river.

Shells of this rare sndilave been found mainly on and near
dolomitic limestone bluffs facing the New River, within stable
(relatively) talus, either at the foot of slopes, below rock
outcrops, or at the base of trees (USKFWEB3 Hotopp
unpublished data). In our land snail inventory we surveyed by
visual search and excavated pits, often to 0.5 m deep. We
encountered shislof P. virginianusin few places, but did
eventually find hundreds of specimens and some new sites.
We found that desitree root masses on slopes can have shells
in areas that are otherwise unproductive. Sites are usually
shaded by a hardwood forest overstory, including vines. The
talus substrate is typically a matrix dominated by small to
medium stones, withkomedecayhg leaves and soil, but can
also include large rocks too big for a person to move (Batie
1987h Hotopp unpublished data).

aut hor 6s

Fig. 1.Polygyriscus
virginianus relatively fresh
shell with fringes. 4 mm
diameter. (Phota K.P. Hotopp)

company,

0 TS KS . None of the i
MostP. virginianusshells are encountered-B0 cm below

the surface, with some as deep as 60 cm (BEi&7h

Hotopp unpublished data). On seveaacasiongve found old
shells on the surface, and they have previously been collected
within 1 cm of the surface (Bati#987a). It is unclear whether
the depth of old shells is mainly due to their location at death
or subsequent sedimentation and erosion. Thguienile

that we found was on the damp soil surface beneath a small
flat rock at 1 cm deep, which is shallower than previous
reports of live animals. Batie (1987b) found a live individual
at 10 cm deep, and prior living individuals had been found
deep intalus at 2540 cm beneath the surface (USFWS83).

Our find of a live juvenild?olygyriscus virginianugdicates

this federally endangered snail is still extant, so conservation
and research efforts should continue. As noted by Drummond
(2007),wehavé i tt 1 e i nformation on
history, and we still do not know its specific habitat
requirements or threats that currently limit its distribution.
Further analysis of data may allow us to infer population
trends at specific sites. Wkd also encounter a handful of
freshlooking shells, having an intact periostracum with spiral
fringes, at sites where live animals have yet to be found.

Thanks to Mike Drummond/S FishandWildlife Service; to
Brian Watson, Virginia Department of GaraedInland
Fisheries; and to Jeff Schwartz, Kenneth R. Hotopp, Sr., and
Alice W. Doolittle for their invaluable help in the field.

Batie, R.E. 1987a. A complete catalogue of shells of the endangered
species of land snafolygyrus virginianugBurch, 19%), the
Virginia fringed mountain snail (Pulmonata: Helicodiscidae), from
1937 to 1986Virginia Journal of Scienc88(3): 204213.

Batie, R.E. 1987b. New distributional records Ralygyriscus
virginianus(Burch, 1947) (Pulmonata: Helicodiscidaéhe
Nautilus101(4): 186187.

Drummond, M. 2007Virginia fringed mountain snalPolygyriscus
virginianus 5-year review: summary and evaluatid#S Fish and
Wildlife Service, 11 pAccessed 3 January 2011.

Greenwalt, L.A. 1978. Determination that seven eastern U.S. land
snails are endangered or threatened spdegeteral Register
43(128): 289328935 B July 1978].

NatureServe. 201MatureServe ExploreAn online encyclopedia of
life. Vers 7.1. NatureServe, Arlington. Accessgédanuary 201
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Solem, A. 1975Polygyriscus virginianugBurch, 1947) a
helicodiscid land snail (Pulmonata: Helicodisciddg)e Nautilus
89(3): 8086.

USFWS. 1983Virginia fringed mountain snailPolygyriscus
virginianug recovery planRegion5. US Fish and Wildlife
Service, Boston. 16 [11] p. Accesse® January 2011

Timothy A. Pearce, Section of Mollusks, Carnegie Museum of
Natural History, 4400 Forbes Avenue, Pittsburgh, Pennsylvania
152134080, USATel +1 412 622 1916, fax +1 412 622 8837,
PearceT@CarnegieMNH.org

Kenneth P. Hotopp, Appalachian Conservation Biology, P.O. Box
1298, Bethel, Maine 0421 USA.

NARROW-MOUTHED WHORL SNAIL

SHELL ABNORMALITIES

ByZofia Ksi NUki ewi ¢z

Vettigo (Vertilla) angustior(Jeffreys, 1830) is a small snail
thefamily Vertiginidae (Gastropoda, Pulmonathatoccurs
in Europe and Asia. The specisedisted h the IUCNRedList

(Hilton-Taylor, 2000) and in Annex Il of thEurgoean
Uni onds Habitat Directi

Therange ofVertigo angustioiis declining(Pokryszke 2003,
2004). Fortunatelyhowever, recenesearcthasrevealed new
locations of thespeciesExtersivefield surveyin Polandlead
to numerous sitekarbouringvertigo angustiobeng

identified (Ksiazkiewicz 2008 2010;Golabet al, 2008
Kaszuba2009 Grochowskeet al, 2010).

More detailed researchasconduced in northwestern Poland
in 2008 and 2009. Thetudy areavas in asmalllowland river
valley, llanka near Torzym cityHig. 1). The area was semi
open, eutrophic and moderately hun@rex acutiformisvas
the dominat plant and the moss layer was poor.

vV e.

Fig. 1.Location (red dot)
of the study site in Poland.

During two years of stuyd4077adultshells were viewed. The
shell was considered asrmalif it was sinistral had4.5-5
whorls, shell ight was1.5-1.9 mm and theaperturehad 56
teeth (Wiktor 2004).

We foundthatfour of the4077 shellgliverged from these
normal characteristics size,number of whorlandpresence
of apertural teetland aperturdip. Two types ofabnormalities
were found.

A regularshellandanabnormalkhell are illustrated in Fig..2
The abnormal shell has%whorls no apertural teetand no
thickened apertual lipfhe lack of palatal teeth influeesthe
aperture shapevhich hasatriangular outline. The shelis 1.9
mm high.Only one shell with thisbnormalitywas founded.

: - |
i i
Fig 2. Apertural (left) and abapertural (right) viewshofmaland
abnormal (arrowed) sheltf Vertigo angustior

Fig. 3. Dwarf examples ofertigo angustior

Dwarfing was the second type of abnormality (Fig. 3). Three
dwarf shells with only four wbrls were found. The apertural
teeth and lip were formed but shell height was only 1.3 mm.

In conclusion, hevariation inshell size irapopulation of
Vertigo angustiomwasrecorded duringhe course ofwo years
of study in the area near llanka rivétour of the 4077 shells
showedabnormalitiesOne shell had an extra half whorl but
neither the teeth nor lip were formed. Three Ishighd a half
whorl less and wersmaller than the@ormalshelk.

Golah M., Lipinska A., Zajac K. 2008.New localitiesof Vertigo
angustiorin Malopolska regionin: XXIV National Malacological
Seminaryseminar paper. 22.Gdansk. [in Polish]

GrochowskaA., JanaskK., StruzynskjW. 2010.New localities of
Vertigo angustioin the south part of zowieckie voivodeship.
XXVI National Malacological Semingrgeminar paperKudowa
Zdroj. [in Polish]

Hilton-Taylor, C. [compiler] 20002000 IUCN Red List of
Threatened SpecieBJCN, Gland and Cambridge.

KaszubaM. 2009. Malacofauna of Debnickbyniedki grassland
area in KrakowXXV National Malacological Semingrseminar
papersp. 52.Boszkowo. [in Polish]

Ksiazkiewicz Z. 2008. Thenarrowmouthed whorknail Vertigo
angustior(Pulmonata: Gastropoda: Vertiginidaajistribution and
habitat disturbance in noriliestern Polandlentaclel6: 5-6.

Ksiazkiewicz Z. 2010.Hygrophile \ertiginid species in north
western Poland. Habitats protection guide\éértigo angustior
(Jeffreys, 1830) andertigo moulinsiangDupuy, 1849)The
Naturalist®Club Publishing Swiebodzin [in Polish]

Pokryszko B. 2003.Vertigoof continental Europeautecology,
threats and conservation status (Gastropoda, Pulmonata:
Vertiginidae).Heldia 5: 13-25.

Pokryszko, B. 2004Vertigo angustiorIn: Polish Red Data Book
invertebrategeds.Glowacinski, Z. & Nowacki, J.), p. 32526.
Instytut Ochrony Przyrody PAN w Krakowie, Akademia Rolnicza
im. A. Cieszkowskiego w Poznaniu, Krakown Polish with
English summary].

Wiktor, A. 2004.Terrestial snails of Polandvantis Publishing,
Olsztyn.

Zofia Ksi NOkiewicz, Institute
Academy of Sciences, Krakow, Poland.
zofia.ksiazkiewicz@gmail.com
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IS ACICULA PALAESTINENSIS IN NEED
OF SPECIAL PROTECTION?

By Henk KMienis

Only a single speciesf Aciculidaeoccurs in Israellt was
originally described a8cicula(Aciculd) parcelineata
palaestinensi®y Forcart (1981) frommine specimens

collected in a cave beten Khirbet Zemach and Hanita,
western Upper Galilee.€Seral additional specimens had been
recorded previously as a possible new subspeciasiofila
parcelineata(Clessin 1911) from a soil sample taken on
Mount Karmel opposite Oranim by Mienis (1978)has not
beenrecordedsince.However, h their revigon of the

Aciculidae Boeters & Gittenberger (1989) raised its status to a
full speciesAcicula palaestinensis.

Since this endemic speciems known frononly two

localities it was awarded the status@aredby Heller (1993)

and Mienis &Ortal (1994), which indication remained
unaltered in the recently published enlarged English edition of
Hellerds book (Heller, 2009).

Recently the status @fcicula palaestinensigas been changed
to ovulnerabléon several websites without stating whey i
status has been changed

In fact there are new indications that the species is more
common than previously thought. In the wake of the Evolution
Canyon Itproject, initiated by Prof. E. Nevo of Haifa

University, recent collecting activities have beanried out

on both steep slopes of Nahal Keziv by one of his Ph.D.
studentsMr. Shmulik Raz. Atmy request small soil samples
were taken at three stations on both the north and south facing
slopes. At all the localitieson the north facing, soalled
&Europeardslope Acicula palaestinensigas found in small
numbers, doubling the number of specimens collected so far.

The steep slopes of the dry beds of the-e&st running
ephemerastreams inWestern Galilee, from the Lebanese
border southwards to thmrth facing slopes of the Karmel
Mountains, have hardly been studied for the presence of
minute land snails with the help of soil and litter samples. The
recent effort in Nahal Keziv has shown that thiscula

species is far from rare if the right calteng method is

applied.

Since the slopes of most of the river beds are so steep that
building activities may be ruled out in the near future | do not
think that any special conservation measures are necessary to
protect this species. In fact this speaes all other terrestrial,
fluviatile and marine molluscs are already protected by law in
Israel.

I thank Mr. Shmulik Raz (Haifa University) for collecting the
samples in Nahal Keziv and Mrs. Svetlana Vaisman (Plant
Protection and Inspection Servicesnitry of Agriculture)

for her excellent help in screening the soil and litter samples
for the presence of land snails.

Boeters, H.D. & Gittenberger, E989.Die Aciculidae (Mollusca:
Gastropoda Prosobranchigpologische Verhandelingen, Leiden
252: 1234.

Forcart, L. 1981. Neubeschreibungen von Landschnecken aus

PalastinaBasteria45(4-5): 97-108.

Heller, J. 1993.1[and snails of the Land of IsraéNatural History
and a Field Guidg Ministry of Defence Publishing Housgel
Aviv. 271 p. n Hebrew

Heller, J. 2009Land Snails of the Land of IsraeNatural History
and a Field GuidePensoft, Sofia &Moscow. 360 p.

Mienis, H.K. 1976 Acicula parcelineatdrom the CarmelLevantina
1: 8.

Mienis, H.K. & Ortal, R. 1994. The names of the inland aquaatit
terrestrial molluscs of Israel (including the categories of the
threatened speciedyature Conservation in IsraélResearch and
SurveysSupplement 2: 9 + vi + 8 p.

Henk K. Mienis, National Collections of Natural History, Department
of Zoology, Tel Aviv University, IL-69978 Tel Aviv, Israel; and
National Natural History Collections, Berman Building, Hebrew
University of Jerusalem, H91904 Jerusalem, Israel.
mienis@netzer.org.il

LOPHAUCHEN CRISTATELLUS, A
THREATENED BRADYBAENID
INCORRECTLY PLACED IN THE
FAMILY ENIDAE

By Jingjing Guo, Qin Xu & Min Wu

Mollendorff (1901: 377 pl. 17, figs. 2325) desigratedthe
subgenus.ophaucherto accommodat Buliminus cristatellus
which was known fronGansu and Sichuan (Chin& he
definition of the genuwsvas modifiedby Schileyko (1998) as
&hell subcylindrical, slender, rather solid, slightly translucent,
of 9-10.5 moderately convex whorls; last straight or slightly
and gradually desoding towardaperture. Color uniformly

light corneous. Embryonic whorls practically smooth,
postapical bear strong rounded ribs with irregular fine radial
wrinklets irterspaces. Aperture somewhat oblique, small,
rounded, continuous because of strong development @ftalari
callus. Margins of aperture weakly reflexed, thickened, white.
Neck thickening whitish. Umbilicus, a short and narrow slit.
Height 9.011.5, diam. 3.8 . 7 . mmé

We now knowthatthe only species okophaucherns very
rare and narrowly distributedsindicatedby our recent field
work (20062006 insouthernGansu anchorthwestern
Sichuan). In studying the few specimens at hand, we find that
it is in facta typical species of the bradybaenid genus
PseudobuliminusHere we give a redescription of bdtie
shell anadthe genital anatomy of thispeciesbased on the
following materal in theMollusc Collection in theMuseumof
Hebei University MHM) and the Senckenberg Museum,
Frankfurt (SMF) MHM00489, Dangchang, Gans@y March
2004 MHMO00502, Nanping (type locality), Sichuaf, May
2004;MHMO04459,Wenxian, Gansuylay 2004 SMF42084,
holotype (withdamagegrotoconch)Nan-ping, Kansu,
China;collector Potanin(collection number§40, 717; O. v.
Madllendorff collection The new material from &hgchang
(one fully mature shelheight 7.5 mmwidth 2.6 mm) and
Nanping pnejuvenile) are distinctly smallehanboththe
holotypeand specimenis MHM04459 (2 fully mature shells
height 10.610.4 mmwidth 3.94.1 mm).
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Wu, M. 2004. Preliminarphylogenetic study of Bradybaenidae
(Gastropoda: Stylommatophora: Helicoidédplacologia46(1):
79-125.

Jingjing GuoCollege of Life Sciences, Hebei University,
Wusidonglu 180, Baoding 071002hina.

Qin Xu, School of Life Science, Nanjing University, Hankoulu 22,
Nanjing 210093, China.

Min Wu, School of Life Science, Nanjing University, Hankoulu 22,
Nanjing 210093, ChinaandCollege of Life Sciences, Hebei
University, Wusidonglu 180, Baodir@¥ 1002, ChinaTel. +86 (0)25
83593389, fax +86 (0)25 8359270Binwu1969@yahoo.cn

Fig. 1 Lophauchen cristatellugvéllendorff, 1901) A. Holotype
SMF42084 protoconctdamagedHeight 10.3mm, dianeter4.1 PREDATION ON THE THREATENED

mm, aperture height 3.r_‘pm, aperture breadth 2mm; B. ENID SPECIES SUBZEBRINUS
MHMO04459 smallerspeémen (number 1) ERRATICUS (P|LSBRY, 1934) BY A
SARCOPHAGID FLY

Fig. 2Lophauchen cristatellus By Linhui GaoQin Xu& Min Wu

(Méllendorff, 1901) Proximal par A tenyear study (2002010) confirmed that a sarcophagid
of genitalia, showing dart fly, Miltogrammoidessp. (Miltogrammatinae

appagattljs, MHMO04459 speeen Miltogrammatin, is a specialist predator consuming the
numbperl.

threatened landnail Subzebrinus erraticudilsbry, 1934)
which is narrowlydistributed in Maoxian, Sichuaim a
limited rangeof less than-100 knf (Fig. 1). The snail lives
sympatricallywith other bradybaenids. Two other dipteran

The $ellis dextral, glindrical-conic, with apexblunt, solid, speciesCarcelia xanthohirtaChao& Liang (Tachinidae),
opaqueglossy. Whorlsareconvex not specklegwith sparse 1986andDelia platura(Meigen, 1926]Anthomyiidae) also
and indistinct spiral groovesspeciallyon the body whorl. use the corpse @. erraticus after the snad have been preyed
Embryonic shells granulate. Postnuclear whodgeequally upon by avalking beetle

spaced ribbed. Last whad nearly straight in frontrounded
at periphery. Aperturis subcircuar, rather obliquenot
armed. Peristomis thickened slightly expanded. Parietal
callusis distinctand thick Columellar margironly very
slightly reflexed. Umbilicugs a narrow slit. Shelils uniformly
corneougFig. 1).

Limited by the materiaht hand the genitalia obnly one
specimenvasexaminedFig. 2). The dart apparatus is well
developed. Penial sheath is present. The species apparently
belongs tdPseudobuliminugBradybaenidae), as supported by
the characters dhedart apparatus, grarate embryonic

whorl and elongate shell (Wu, 2004).

This speciegepresergthe most western distribution of the
genusPseudobuliminuand as a speciesiing in bushes on
hill slopes, it is now seriously threatened by the pasturing of

goas, which greatly accelerates the degeneration of the habitat  The latest field survey was conducfeam 5 May to 13 May
of this species. 2010by Linhui Gaoat HonggshanHill (1660m asl.,

31.68B98I°N, 103.84387E) to compae un-predateds.
erraticuswith material fromthe previousurveys. Theop of
thehill is truncated andlat. Subzebrinus erraticusas found
on thenorth, east and wefdcing slopesThe northfacing

Fig. 1 Habitat oSubzebrinus erraticu(sPIsbry, 1934). The
mostly observed ograss andbushes.

A

snails are

Funding for this project was provided by the National Natural
Science Foundation of China (NSFQ,031882 anda project
from the Science and Technology Ministry (2006EYQ0Q.

Méllendorff, O.F. von1901 BinnenMollusken aus Westchina und slope is rocky and we did not samgtere In 2009Min Wu
Centralasien. llAnnuaire du Musée Zoologique dad¢adémie andLinhui Gao investigated 6002mntheeastfacing slope
Impériale des Sciences de Betersbourds: 299412, tables 411, and foundseverpredated snails, sigiiantly fewer than
pls.12-17. '

Schileyko, A.A. 1998Treatise on recent terrestrial pulmonate L?,l;?gig%;gevaegﬁgrg?os}lg%img:i ftgsalsfizunisggedawd
molluscs. Part. 2. Gastrocoptidae, Hypselostomatidae, : 9

Vertiginidae, Truncatellinidae, Pachnodidae, Enidae, Sagdidae. rela.\tionship between Snaills and their diPtera” predgtors was
RuthenicaSupplement 2129-261. mainly doneon the wesfacingslope. During th009 field
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work, the sample site was once covered by snow. The samples
with or without snow coverag&vhichwasassumed to be a

factor dfecting survival rate of the predatory fliegere
studiedseparatelyDuring the 2010field work, 392 M was
searched and 36 Bwadults andhreefly-predated subadults

were found on bugs(Figs. 2, 3) where numerous empty
shellswere found followingthé | i es 6 ec¢ |l
numerous young juveniles were active during2b&0field
work. Another 31 adulg. erraticusvere colected outsid¢he
samplingarea

Fig. 2 Upper: a livinds. erraticus lower: aS. erraticupredated by
Miltogrammoidessp. Successful predation is characterized by the
spongelike plug ontheaperture, which alsattacheghe shellto the
plant.

For comparison, we studied the material (127 fully mature,
living and unpredated individuals) collected 11 October
2001(Min Wu) at anearbysite (1574m &sl., 31.659833X,,
103.813528FE, this site is separated from Honggishan Hill by
the Minjiang River)where none of th8. erraticusvas found

to have beenpredateddy the fly. This suggests that the
distribution of the predatory sarcophagid does not ctheer
entirerangeof S. erraticus

Fig. 3 Left: exposed shell & erraticus right: Miltogrammoidessp.

Special thankgo to Prof. Wangi Xue for identification of the
dipterans and to Dr. Binhong Liang for identification of the
walking beetle Funding for this project was provided by the

National Natural Science Foundation of Ch{NSFC,
31071882) and a project from the Science and Technology
Ministry (2006FY111000).

osi on.

Linhui Gao,College of Life Sciences, Hebei University, Wusidonglu
180, Baoding 071002, China.

Qin Xu, School of Life Science, Nanjing University, Hankoulu 22,
NaAjihg21m093, China.

Min Wu, School of Life Science, Nanjing University, Haulu 22,
Nanjing 210093, China; ar@ollege of Life Sciences, Hebei
University, Wusidonglu 180, Baoding 071002, Chihal. +86 (0)25
83593389, fax +86 (0)25 8359270Binwu1969@yahoo.cn

MOLLUSCS ASSESSED BY COSEWIC IN
2010: A NEW SPECIES ADDED TO THE
LIST, ONE UPLISTED, ONE
DOWNLISTED AND TWO REMAINED
THE SAME

By Robert Forsyth & Dwayne Lepitzki

In 2010 the Committee on the Statu€odangered Wildlife

in CanadaCOSEWIQ assessed or+@ssessed five species of
molluscs. While two of the four reassessed species remained

at Endangered, a previously assessed Endangered species was
downlisted to Pecial Concern and a previously assessed
Special Concern species was uplisted to Endangered.

Threaded Vertigod Nearctulasp.

Threaded VertigoNearctulasp. (Fig. 1), a terrestrial snail that

is at the northern extent of its range in Canada, was newly
asessed in 2010. This minute snail, the smallest mollusc and
among the smallest species yet assessed by COSEWIC, occurs
in lowland areas around the Strait of Georgia and on southern
Vancouver Island, British Columbia, where most individuals

live on the barlof Bigleaf Maple Acer macrophyllumtrees.

The species appears to have poor capacity for dispersal
between trees and sites. Removal of trees and habitat
degradation due to urban expansion, roads and associated
infrastructure, forestry, and agriculture wedentified as the

main threats and the species was assessed as Special Concern.

Fig. 1. A Vancouver Island example Méarctulasp. (Threaded
Vertigo). This species was assessed in 2010 by COSEWIC as
Special Concern. (Photo: Robert Forsyth)
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Under C3pacesiadRisk Act (SARALCOSEWIC is
required to review its assessments of species every ten years.
Four species, all unionids, wereassessed this year.

Northern Riffleshelld Epioblasma torulosa rangiana

Northern Riffleshell Epioblasna torulosa rangianais a small
freshwater mussel restricted to two rivers in southern Ontario.
Since the original COSEWIC assessment in 2000, a small,
possibly reproducing population was discovered in the
Ausable River although only 16 live individualsciuding one
juvenile, have been found over the last 10 years. Recruitment
is occurring at several sites along the Sydenham River and the
population appears to be stable, but the perceived recovery
could be due to increased sampling effort over the past 12
years. The main limiting factor is the availability of shallow,
silt-free riffle habitat. Both riverine populations are in areas of
intense agriculture and urban and industrial development,
subject to siltation and pollution. Only four populations in the
world, including the two in Canada, show signs of
recruitment; the other two reproducing populations are in
Pennsylvania (USA). The status of the Northern Riffleshell
was reexamined and confirmed as Endangered in April 2010.

Rayed Bead Villosa fabalis

Rayed BeanVillosa fabalis is one of the smallest freshwater
mussels in Canada. It is found in two rivers in southern
Ontaria More than 9% of the estimated total Canadian
population is found in the Sydenham River. The original
COSEWIC assessment in ZD6oncluded that it had been
extirpated from most of its Canadian range and was confined
to one river but a new, albeit small, population was discovered
in 2004 in the North Thames River. Thirteen live individuals
were found between 2004 and 2008 in thier. The main

limiting factor is the availability of shallow, siftee riffle

habitat. Both riverine populations are in areas of intense
agriculture and urban development, subject tat&in and
pollution. Invasive ebra Dreissena polymorphaandquagya

(D. rostiformi§ mussels have rendered much of the historic
habitat unsuitable and pose a continuing threat to one of the
last remaining populations. The status of the Rayed Bean was
re-examined and confirmed as Endangered in April 2010.

Wavy-rayed Lampmusseb Lampsilis fasciola

Wavy-rayed Lampmusselampsilis fasciolais a medium

sized freshwater mussel confined to four river systems and the
Lake St. Clair delta in southern Ontario. Since the original
COSEWIC assessment of Endangered in 1999¢garkave
identified a large, previously unknown reproducing population
in the Maitland River. The mussels in the Thames River are
also now reproducing. The largest population is in the Grand
River. Smaller but apparently reproducing populations are in
the Ausable River and Lake St. Clair delta. Although water

and habitat quality have declined throughout most of the
speciesd former range in Cana
improvement in some populations but habitats in Great Lakes
waters are now heavily infestedth invasive mussels and are
uninhabitable for native mussels. The main limiting factor is
the availability of shallow, silfree riffle/run habitat. All

riverine populations are in areas of intense agriculture and

urban and industrial development, subjecdegradation,
siltation, and pollution. Invasive mussels continue to threaten
the Lake St. Clair delta population and could be a threat to
populatbns in the Grand and Thamewéts if they invade
upstream reservoirs. The species was reassessed & Spec
Concern in April 2010.

Rocky Mountain Ridged Mussed Gonidea angulata

Rocky Mountain Ridged Musse&gonidea angulatgalso

known as the Western Ridged Mussel;.2)jis one of only a
few species of freshwater mussiel British Columbia and is
resticted in Canada to the Okanagan bakioreased field
surveys have found additional sites since the original
COSEWIC assessment in 2003. Historically, channelization
and water regulation in the Okanagan River have affected
mussel beds and caused populatieduction, and ongoing
foreshore and riparian development, and some methods of
control of invasive Eurasianatermilfoil reduces habitat and
affects water quality. Howevezebra andjuagga mussels

were deemed the most serious potential threat to thesnat
mussel. Dreissenid mussels have had devastating effects on
native unionid communities elsewhere, such as in the Great
Lakes region. A recent assessment of the sensitivity of the
Okanagan basin to dreissenid mussels demonstrated that the
latter could spead quickly and establish intense infestation on
native mussels once introduced. Within the foreseeable future
the introduction of dreissenids into the Okanagan basin is
likely because they can survive for days out of water and are
known to be transportdektween water bodies on trailered
watercrafts; dreissenid mussels have been intercepted on

g

T
ﬁ-_‘. ,‘.5
Fig. 2. Three Rocky Mountain Ridged Muss@®nidea angulata
from Okanagan Lake, among several animals observed by the
Molluscs Species Specialist Subcommittee (SSC) of COSEWIC
during their annual meeting in 2010. The SSC was shown the species
and its habitat under the guidance of British Columbia government
officials. (Photo: Dwayne Lepitzki)
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trailered boats heading to British Columbia from neighbouring
US states in recent years. Originally assessed as Special
Concern in 2003, COSEWIfeassessed this species as
Endangered in November 2010.

COSEWIC was establistién 1977 and made its first
assessment in 1978. In 2003, Becies at Risk ACSARA)
established COSEWIC as an advisory body for government
decisions to list species under the Act. Twice each year, the
Committee meets to assess the status of wild epeci
subspecies, varieties or other important units of biological
diversity considered to be at risk in Canada. COSEWIC uses
the best available scientific, aboriginal traditional and
community knowledge provided by experts from
governments, academia and@thFor more information on
COSEWIC and links to status reports geew.cosewic.gc.ca

For their expertise on these species, the Molluscs Species
Specialist Subcommittee thanks the report writers, Kristiina
Ovaskalennart Sopuck, David T. Zanatta, Shawn K. Staton,
Daelyn A. Woolnough, Todd J. Morris, Lea Gelling, Leah
Ramsay and Sue Pollard.

Robert Forsyth, Research Associate, Royal British Columbia
Museum, 675 Belleville Street, Victoria, British Columbia V8W
9W2, CanadaandPO Box 3804, Smithers, British Columbia V0J
2NO, Canadarforsyth@mollus.ca

Dwayne Lepitzki, Wildlife Systems Research, Box 1311, Banff,
Alberta T1L 1B3, Canad#epitzki@telusplanet.net

Co-chairs, Mollusc Species Specialist Subcommittee, COSEWIC

LONGEVITIES OF COLONIES OF
POMATIOPSISLAPIDARIA

By & Ti mothy A.

The superfamily Rissooidea comprises several families of
small aquatic and serterrestrial snails. Some rissooids, for
exampleAssiminea infimgHydrobiidae) (NatureServe,

20103, have restricted ranges aak threatened, while

others, for examplPomatiopsis lapidarigPomatiopsidae)
(NatureServe, 2010b), are widespread and secure.
Understanding the dispersal abilities and the resilience of the
colonies of such species Rslapidariashould offer clues to

Aydeén ¥rstan

the processes that make some species abundant and others rare|§s

and may help conserve the latter. Therefore, we are studying
the distribution, ecology and the longevities of the colonies of
P. lapidariaalong the Potomac River in the vicinity of
WashingtonD.C. In this note, we present preliminary results
of our ongoing research.

DeWitt (1952) reported finding. lapidariaat three locations
near Washington, D.@uring the last yeaor sq we revisited
DeWi ttds | ocat P tapidariaatallefthern.u n d
DeWi tt ds | oc aUSGaverrsmerd pakk praperty.
Because we did not have collection permits, we did not take
specimens, but recorded the presence of live snails by
photographingthenDbe Wi t t 6s (1952)
locations is as follows:

dPomatiopsis lapidaripoccurs in large numbers on the west
side of the river about orguarter of a mile [~400 m]

downstream from Key Bridge. It occurs also, but in smaller
numbers,ontheeasi de of t he ®sBoater n
House about two and osielf miles [4 km] upstream from

Key Bridge, and at Fd® Ferry approximately 7 miles [~11
kmldownstream from Key Bridge.

We visited the west side of the river downstream from Key
Bridge on11 December 2009 and on 27 November 2010. We
searched for snails along th
point about 170 ndownstream from Key Bridge and ending at
a point abat 800 m fom the bridge. We found rfe.

lapidaria. But on 27 November 201@e found liveP.

lapidaria on the west shore of Theodore Roosevelt Island at a
spot abou650 m @dwnstream from Key Bridge arkd0 m

from the west side of the riveB&.89693°N, 77.06580°y

We believe our location is close enough to that of DeWitt for
ourrecord to be considered a duplication of his.

The location DeWitt called FletchisrBoat House is
Fl etcherdéds Cove on the
(38.91914°N, 77.10336°W). A boathouse still exists at the
location. We found livé®. lapidariathere on 4 December
2009 and on 15 January 2010. The snails were on wet soil
under dry tree leaves about 5 m from the edge of the water.

DeWi tt 6s t hi&Ferry|redecredtoithe ferry theto x
once operated between Oxon Cove on the east side of the
Potomac and Alexandria, Virginiacross the river

(Woodward, 1907). Oxon Cove is now protected within Oxon
Cove Park. We visited the park on 27 November 2010 and
found liveP. lapidaria(Fig. 1) next to the Potomac River on

the southern shore of the cofa8.80414°N, 77.01689V).

Fig. 1. LivePomatiopsis
lapidaria photographed
at Oxon CoveScale is
in mm.

The presence of colonies Bf lapidariaat more or less the

(Se

0

e

Pot oma

same locations almost 60 years later is intriguing, because the

banks of the Potomac River are flooded annually. Waaan
demonstrate that the snails we fdumere the actual
descendants of those that made up the colonies DeWitt
sampled in or before 1952. It is possible that the present day

tolonies were established recently by migrants from elsewhere

o n after earlier colonies had gone extinct. The species [zapip

present at many additional locations along the river, which
provide reservoirs that could contribute to its recolonization.

d e s ¢ rNevprthélesspourdifdings ishow that if suitable habitats are

protected and retained in their natural stBtdapidariaeither
persists at a given location even when it faces drastic, but
natural, changes in its environment, such as floods, or

recolonizes the same places once the habitat conditions return
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to normal. The senterrestrial lifestyle of this species that
makes is home both under the water and above it in the leaf
litter (Dundee, 1957) undoubtedly contributes to its resilience.

We thank Beysun Orstan for companionship during the
November 2010 field trip.

DeWitt, W.B. 1952 Pomatiopsis lapidariaits occurrence ithe
Washington, D. C. area and its laboratory rearing in comparison to
that ofOncomelaniaspp.Journal of Parasitology8: 321-326.

Dundee, D.S. 1957. Aspects of the biologyromatiopsis lapidaria
(Say).Miscellaneous Publications of the Museum of Zoology,
University of Michigarl00:1-37.

NatureServe, 2010&ssiminea infima

NatureServe, 2010omatiopsis lapidaria

Woodward, FE. 1907. A ramble along the boundary stones of the
District of Columbia with a camer&ecords of the Columbia
Historical Society, Washington, D.€0: 63-87.

Ay dén ¥TinsothyaM Peérce, Section of Mollusks, Carnegie
Museum of Natural History, 4400 Forbes Avenue, Pittsburgh,
Pennsylvania 15213080, USA pulmonate@earthlink.net
pearcet@carnegiemnh.org

TYPES OF VALVATA MERGELLA
WESTERLUND, 1883 LOCATED AT THE
SWEDISH MUSEUM OF NATURAL
HISTORY, STOCKHOLM

By Edward J. Johannes

Valvata thought to bé&/alvata mergellaVesterlund, 1883he
ramshorn valvataandAmnicolan. sp. 1 thelake amnicola
formerly referred to as th&/ashington duskysnajFrest &
Johannesl995; WNHP, 2010; MNHP, 201®ere discovered
in Pattison Lake, Thurston County, Washington during a
survey forPotamopyrgus antipodaruf@Gray, 1843)theNew
Zealand mudsnaivithin a 5mile (8 km) radius of Capitol

Lake conductedbr the Washington Invasive Species Council
(Olympia, Washington) (Johannes, 2010a, b) (FigThese

rare species have been repongeelviouslyfrom two

Washington State site¥alvata mergelldrom Paradise Lake

in north King County (western Washington) akshnicolan.

sp. 1 from Curlew Lake, near RepighlFerry County (eastern
Washington) (Frest & Johannes, 1993, 1995). In addition,
Amnicolan. sp. 1 has been collected from Spectacle Lake,
near Enterprise, Okanogan County, eastern Washington and
McWenneger Slough (oxbox lake), Flathead County, Montana
(Frest & Johannes, 1995The specimens are preserved in the
collections ofDeixis Consultants

Valvata mergellds a somewhat obscure species for North
American malacologistbecause oits isolated type locality,
lack of specimens in North American museums tued
unknown location ofype materialin European museusn
Despite thighe species has been reported from Alaska to
Washington (Dall, 1905; Burch, 1988hd in the Russian Far
East aross the Bering Strait from the reported Alaska
occurrence on th€hukchi PeninsuléStarobogatoet al,
2004) Thetypes werecollected near Port Clarence, Seward
Peninsula, Alaska by the Swedish Vega Expedition
(Westerlund, 1883, 1887). Westerlund (3B8ave a brief
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Fig. 1. Location ofValvatasp. andAmnicolan. sp. 1 (red dot) at
Pattison Lake, Thurston County, Washington. Yellow gipper
left) indicatesthelocation ofPotamopyrgusntipodarum
introduction in Capitol Lake.

122°50'00" W NAD27 122°46'00"

description of the species in both Swedish and Latin but did
not illustrateit until his later publication on the molics
collected during the Vega Expedition (Westerlund, 188@).
referred tovalvata mergellaasa new species in two places in
the 1887 pblication(p. 163 209). No institution was
indicatedfor the types nor was a holotype selected
(Westerlund, 1883). The location of the type specimens was

reported as finot tracetdl) as r
2009).A literature andnternet searctvas conducted ian

attempt to locate the typésit without success.
Westerlundobés materi al has end

including the Swedish Museum of Natural History
(Naturhistoriska RiksmuséetStockholm, Sweden; the Lund
Museum, Swederthe Dublin Museum, Eire; and Kelvingrove
Art Gallery and Museum, Glasgow, UK. Some material is also
in the Melvill-Tomlin collection at the National Museum of
Wales, Cardiff, UK. Alarge part of his collection is now
deposited in the Natural History MuseumGothenburg
(Naturhistoriska MuseunG6teborg) Sweden (Dance, 1986).

As it hasthe largest part of the Westerlund collection, |
contactedl'ed von ProschwitzSenior CuratorSection of
Invertebrate Zoologyat the Natural History Museum in
Gothenburg. Asarch of the collection yielded no typefs
Valvata mergellaAt the suggestion of Tedbn Proschwitz, |
contacted Anders Warén (Senior Curator, Department of
Invertebrate Zoology) at the Swedish Museum of Natural
History, Stockholm. A search of this caitéon resulted in
finding the types (SMNH type no. 1640) (pers. comm. Karin
Sindemark Kronestedt, Curatorial Assistant, Department of
InvertebrateZoology) (Figs. 2A, 3). The type lot contains 16
specimens (Fig. 3).

A comparison of th&/alvatacollected fom Pattison and
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Paradise lakes with the types\@ilvata mergellaevealed
morphological differences. The relatively larger size #ned
color of Valvata mergelladoes not fit the light green, smaller
shell and expanded apertwkthe Paradise and Pattison lakes
specimes (Figs. 2 3). It is possible that thigalvatais a new
species as it does naotatchany other described speciefs
Valvatafound in western North Amerigg.g. lower spire and
not bluegreen or emerald green asvalvata viren}.
WhetherValvatamergellaoccurs outside of Alaska in western
Canada, the Russian Far East or in Washington State needs to
be confirmedThe gatus of Alaska populationss not known
(McClory & Gotthardt, 2005)there have beemo reports in
recent years despite some samg.

Despite the rarity o¥/alvata mergellathis species is currently
not officially listed as Endangered or Threatened byiBe
Government or byhe States oflaska or Washington

(ADFG, 2006; ANHP, 2010; WNHP, 2010} is, however,
tracked by the Htural Heritage Programs in both Alaska and
Washingtonwhich have given i& State Rank of S1 (critically
imperiled or at high risk) in botstates (ANHP, 2010; WNHP,
2010)

| thank the landowners for allowing access on or through their

properties duringhe survey. Thanks also to Bert Bartleson

Fig. 2. A One of the ype specimesiof Valvata mergella (Olympia) for accompanying me into the field and for urging

yelstirlundf, 1882 (E.MNHLtylfe ?ﬁ 16t40;g.8 "‘:mwteﬁ.s:t meto collect in Pattison Lake despite being outside the
alvatasp. from Fattison Lake, thurston L.ounty, ashington official survey area. | especially acknowledge the efforts of

(Deixis collection,4.56 mmdiamete); C: Valvatasp. from Paradise . . . .
Lake, King County, Washington (Deixis cedtion,4.69 mm Wendy Brown (Washington Invasive Species Council

diametey. Bar = 1 mm. (Photos: tdmo, A. Warén) Coordingtor) for pushing this project through despite the
current tight State budget. | thaflked von Proschwitat the

Natural History Museum in GothentgiandKarin Sindemark
Kronestedt at the Swedish Museum of Natural History
searching for the types dalvata mergellat their respective
institutions. Thanks go to Anders Var (Swedish Museum of
Natural History, Stockholm) for photographing the tymeof
Valvata mergellaAnd finally, | thank Stephanie Clark
(EKOsystems Services LLP, Chicago, lllinois) for comments
on thisarticle The survewas conducted for the Washington
Invasive Species Council, Olympia, Washingtonder
Contract 161908 andexecuted under the provisions of
Washington Department of Fish and Wildlife Scientific
Collection Permit No. 14262, issued to Edward J. Johannes,
SeaTac, Washington.

ADFG. 2006.0ur wealth maintained: a strategy for conserving
Al a sdivarge wildlife ad fish resourceAppendix 7. Nominee
Species ListAlaska Department of Fish and Game, Juneau,
Alaska.

ANHP. 2010.Invertebratetracking list and status reportélaska
Natural Heritage Program, Environmental and Natural Resources
Institute, University of Alaska Anchorage, Anchorage, Atas

Burch, J. 1989North Americarfreshwater snailsMalacological
Publications, Hamburg, Mhigan vii + 365 p.

Dall, W.H. 1905 Land andreshwater mllusks Smithsonian
Institution, Harriman Alaska Seriels3: 1-171.

Dance S.P.1986 A history of shell collectinge.J. Brill & Dr. W.
Backhuys, Leiden, Netherlaadkv + 265p.

; Frest, T.J. & Johannes, E.J. 1993. Mollapecies of special concern

; within the rangeof the Northern Spotted Owlnpublished ihal
E;g %ng eBI;)rt 2f¥ﬂ\:ﬁfazpr?]gig?&wvsz’trzﬂl;nd, 1883 (SMNH type reportto Forest Ecosystem Management Working Group, USDA
Forest Service. Deixis Consultants, Seattle, Washington. iv + 98 p.
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Frest, T.J. & Johannes, E.J. 198ferior Columbia Basin mollusk
species ofpecial concerrUnpublished ihal report prepared for
Interior Columbia Basin Ecosystem Management Project, Walla
Walla, Washington. Deixis Consultants, SegttWashington. xi +
274 p., appendices.

Johannes, E.J. 201@urvey forPotamopyrgus antipodarufiNew
Zealand mudsnail) within a fivenile radius of Capitol Lake,
Thurston County, Washingtobnpublished ihal report to
Washington Invasive Species Council, Washington State
Recreation and Conservation Office, Olympia, Washington. Deixis
Consultants, &Tac, Washington. iv + 38 p., appendices. T el R A

Johannes, E.J. 2010b. Freshwater mollusks found during a survey for N BT
Potamopyrgus antipodarufNew Zealand mudsnail) within a
five-mile radius of Capitol Lake, Thurston County, Washington.
The Dredging$0(6): 35.

Kantor, Y.L, Schileyko, A.A., Vinarski, M.V. & Sysoev, A.V. 2009.
Catalogue of theantinental mollusks of Russia and adjacent
territories.v. 1.0. 295 p.

McClory, J.G.& Gotthardt, T.A. 2005. Stateonservation status,
element ecology & life histor\Ramshorn valvataAlaska Natural
Heritage Program, Environmental and Natural Reses Institute,
University of Alaska Anchorage, Anchorage, Alaska.

MNHP. 2010 Montana Field GuideMontana Natural Heritage
Program, University of Montana, Missoula.

Starobogatov, Y., Prozoova, L.A., Bogatov, V.V. & Saenko, E.M.
2004. Molluscsin: Key to freshwater invertebrates of Russia and

adjacent landsVolume 6(ed. Tsalolikhin S.), p. 6-492 Nauka, - £ b LR S aess & ' '
St. Petersburg Fig.2. Location of existing (red) and extinct (purpléeodoxus

Fig. 1. A black nerite
(Theodoxus prevostianus
specimen in K&acs, Hungary.

Westerlund, C.A. 1883. Noch einige von der \4eg@edition prevostianupopulations in the Pannonian biogeographical region. K:
gesammelte MolluskemNachrichtenblatt dedeutschen Kécs, T: Tata, S: Saly, M: Miskolctapolca.
Malakozoologischen Gesellschafi: 164174. Hungary (Kacs). Therefore, the species is of high conservation

Westerlund, C.A. 18871.and-och SotvatterMollusker, insamlade
under VegeexpeditionenVegaexpeditionens vetenskapliga
iakttagelserd: 141220, pls.2-6.

concernijt is legally protected in Hungary, listed Annex IV
of the European HabitwmDirective and categorized as

WNHP. 2010A Partial List of Animals in WashingtoWashington endangered (EN), according to IUCN categories (IJCN
Natural Heritage Information SysteiVashington Natral 2010.
Heritage Program, Washington Departmefiiatural Resources, In Kacs, two goups of springs can be fotinone of them has
Olympia. cool water (45.4 °C)andis controlledby North Hungarian
Edward J. Johannes, Deixis Consultants, 16827 51st Avenue S., Regional Waterworks Ltdwith only a part of the capacity
SeaTac, Washington 98183245, USA. Tel +1 206 931 1038, allowed to run freelyA group of hypthermal springs (22 °C)
edjohannes@hoo.com emerges nearbyA Benedictinemonastery \&s built 700 years

agoover themain springimean flow ratet4 liters s*
(Savanytet al, 1986)) with thestream emeligg from

PROPOSED REINTRODUCTION OF beneath the monastery building (Figs4). The hypothermal
THE ENDANGERED BLACK NERITE , branch is borderelly five to sixadditionalseepagepings
(also hypothermal). Both the cool and the hypothermal
THEODOXUS PREVOSTIANUS branches are100 m long before their confluenceneT.
(MOLLUSCA, NERITIDAE) IN prevostianugpopulation occwsin the hypshermal section and
HUNGARY in the combinedection,~800 m down from the confluence.

The total populatin size is estimateato be3-3.2 million

By Zoltan Fehér, Gdbor Majoros, Sdndor Otvis & Péter specimens, 89000 in the hypothermal branch and-2.2

Sélymos million in the joint section (Vargat al, 2007). Despite the
Theodoxus prevostiang€. Pfeiffer, 1828) is a rare and legal protection, the speconservation status in Kacs
endangered neritid species (Fig. 1.) occurring in hypothermal seemed unsatisfactory, most of all because the population is
springs in the Pannonian biogeographical region (Fethat, located within private property, outside of the territory of the
2009). Oncel5-20 populations were known (Fig. 2), but the Bikk National ParkThe wlinerability of ths remnant black
majority have become extinct in tpast 50 years (Gagiu nerite population in Hungary is wellu stratedby theevents
2004 Jurcsak1969 Kormos 1905, 1906Piringer, 2001, thatoccurred in April2010.

\S/(;hr,é:]erllgllgsiimu & Be{‘gg?wlggg S,(\)I()S’ 19‘}3f In the middle of April 2010anunusually larg@mountof
asarnety) ; wagner ’ )- Now, only four rainfall fell in the vicinity of K&cs village. Due to the nature of

remaining populatlor)s are knowiwo in Austria (Baq Voslau the land relief, the poor rainfall retention ability of the local .
and Bad Fischau), one in Sloveni a f’Buge! a vas and one i
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' Fig. 3.The outflow
of the main

| hypothermal spring

in K&cs, Hungary

with the Benedictine

| monastery in the

background.

Fig. 5 The confluence of the hypothermal (on the Ieft) and the cold
(on the right) branches of the stream in K&cs. The picture was taken
after the flood in April, 2010, the streambed of the hypothermal
branch is covered hipick silt layer.

Fig. 4. The upper
section of the
hypothermal branch
of the stream in
Kécs. The picture
was taken before the
flood in April 201Q
The streanied is
covered bypebbles .1
and gravel.

Fig. 6. Thstream in Kacs as dredged out after the flood in April

2010 and a concrete streambed has been built. The picture was taken
on 21 August 2010.

vegetation and the lack of protecting structures around the
spring, a large quantity of water carryiatprge sediment load

got into the stream¥atervolumein the upper stream section
increased 145 timesthe usuahmount After this flood, the
streambedvas covered by a 380 cm thick silt layer (Fig. 5),
which made almost the whole biotope unsuitable for this
species, as it needs solid surfadeccording to our

estimation, in the the upper stream section, 99 % of the
anmalsdiedand only a few thousand speciemens surVive

the seepage springs bordering the hypothernal branch, whereas
in the joint section-50 % were extirpatedn order to

eliminate the consequencessofchfloods in the futurethe

stream has been diged out and a concrete streambed has

been built by North Hungarian Regional Waterworks. Ltd

(Figs 6-7). Though conservation considerations did not play :
any role in this Construction, the concrete streambed seems Flg 7.The neWIy bUI|t concrete streambed of the Stream in Kacs. The

suitable forT. prevostianusthe populatin seems thave picturewas taken on 14 November 2010.

recoveedand populate the newly built structures. considered: Fényes Springs in Tata, Csonakédid

The vulnerability of the K&cs population was so obvious that ~ Mi s kol ctapol ca and V2z2zfR Spri
the idea of creatinmsurance populations 4ong been had dried out in the 1960s due to groundwageraction in.
consideredprior tothesealarmingevents It was first proposed connection with coal mining. In Miskolctapolcagtextinction

by one of us (®1) in 1999. The plan took the form of a of the populatlt_)n was connect tothe reconstruction of the
proposalduringthe Annual Meeting of Hungarian Cave Bath, which is fed by the same spriagthe
Malacologists in 2009. Weroposed to réntroduce black Csonakazd - . V2 zf R 8pcaptureyl intha 19808 | y
nerites to certainplaces in Hungary, from vith it had become and there were periods when the outflow completely dred
extinct in the past decades. Preliailly, three sites were causingthe extinction of that population. Now, all three

locations seem to be suitalitehostblack nerites again.
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Fig. 8. The out fl OVW
uppermost section of the stream in Saly.

Fig. 9.
streambed.

V2 zfR

There was a reported case of a benign introduction of this
species that gave us hope 1909, Lajos Soés introduced
some speciemens from Tata to Budapest (Rémair d R) .
population successfully establesfthere and ested for
decades (S004943).

In March 2010, we analyzed the water quality in the three
proposed sites. Regardings Ca
closest to the hypothermal spring of Kacs. Fényes Springs
have the same Caontent buthree times higheMg content.

In the outflow of Csénakaztd in Miskolctapolca, we

measured hardly any Mg but high Ca content. The
concentration of organic matters seemed to be sufficiently low
in each siteexceptin Miskolctapolca, where it was slightly
higher than opthal. Sulphide, an indicator of anaerobic
processes like rotting, could not be detected in any of the
analyzed locations. We proposed to introduce 200
prevostianuspecimens per year for a period3ofears to

each locations (1800 specimens altogethwg.applied for
permission to the National Inspectorate for Environment,
Nature and Water in March 2010. After a long procedure, we
got permission to rintroduce black neriteto Miskolctapolca

and Saly but not to Tata, and we are allowecoltectonly

200 specimens per year between 2010 and 2012 (600
specimens altogether).

Because ofhe low number of specimens we are allowed to
collect we decided to start with one location only in the first
year. We chose V2zfR Spring,
promising on the basis of water quality data. Similarly to the
cold spring in K&cs, this sprirttas beemraptured by North

T

| Fig. 10. To avoid
| immediate drifting away of
2| the reintroduced
specimens caused by the
#| strong water current, they
were placed out ismall
sael| flowerpots in the stream of
®the V2zfR Sp

=S rete covered
Hungarian Regional Waterworks Ltd. and only a part of the
capacity isallowed to run naturallyin the uppermost 10 m
section, tle stream flows in a concrete basin (Fig. @hile
downstream it looks more natural wigkebblesand gravel in
the streambed (Fig. 9). During our first attempt, 200
specimens were transferred from Kacs to Saly blovember
2010. The duration of the trgmart was less then 30 minutes.
Animals were carried between wet tissue paper and were
released in two spotsl5 m apart: one irhe concrete section
andone in the natural section of the stream. To avoid
immediate drifting away of the withdrawn specimeassed
by the strong water current, they were placetio small
flowerpots (Fig. 1

9/ prbpbsge to monitor the-etroduced population threfeur
times per year in the coming years. Depending on the success
of this first reintroduction attempt, wevill consider how to

use thegpermittedquota in the next two years (shall we try the
redntroduction to Miskolctapolca or supplement the

population in Saly) and we might apply for further permits
(either reinroductions or benign introductions to other
hypothermal springs in Hungary).

We thankNEgka Bagladi agchSzabolcy Masdnyk forgnaking n g
available their picture (Fig). ZF received support from the
Hungarian Scientific Research Fund (OTHINF 78185) and

the Janos Bolyai Research Scholarship of the Himga
Academy of Sciences. PS was supported by a postdoctoral
fellowship from the NSERC and the Alberta Biodiversity
Monitoring Institute.
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FRESHWATER BIVALVES IN NORTH
AMERICA

In addition to the following articles, see the article by Robert
Fors/th and Dwayne Lepitzki about conservation assessments
of molluscs in Canada in 2010 @1-33), which includes both
aterrestrialspeciesand freshwatebivalves

A new threat to conservation of North American
freshwater mussels: Chinese Pond Mussel
(Sinanodonta woodianpin the United States

By Arthur E. Bogan, Jeanette Bowgkkman& Morgan E.
Raley

North America is home to a very diverse unionid fauna
(Bogan & Roe, 2008). This fauna is being threatened by
pollution and habitat modification agell as the continued
introduction of freshwater bivalves including the Asian clam
(Corbicula flumineg, zebra musseDfeissena polymorpha

and quagga mussdd(eissena bugensigRicciardiet al,

1996, 1998). Each of these species exhibit a different threat to

Fig. 1. The shell of one of the specimens collected from fish pon
Hunterdon County, New Jersey. NCSM 46965

thehealth and conservation of native unionoid species:
aomeetingifor spacenf@od and/or encrusting shells of native
species.

The Chinese pond muss&inanodonta woodiandLea,

1834) is probably the most widely introduced unionid around
the world. Watters1(997) andseenumerous publications by
H.K. Mienis inEllipsaria (19872010) surveyed the countries
in whichthis invasive species had been documented as
establishedreporing them from 15 countries in Europes

well asindonesia, Costa Rica and therbiaican Republic

but reported no records from the United States. The native
range of this species waensidered to beastern Russia and
China.

Watters (199 Tt)slikelbtlzagArwoadidnat h at
eventually will invade North America and other counties.

This species apparently has been introduced as a byproduct of
the import of its commercially sold host fish.

Three live specimens of an anodontine bivalve subsequently
identified asSinanodonta wodianawere collected from the
New Jersey Conservation Found
Township, Hunterdon County, New Jersey by the New Jersey
Endangered and Nongame Species Program staff on 7 June
2010 (Fig. 1). These specimens were sent to the North
Carolina State Museum of Natural Sciences, Raleigh, and
cataloged (number NCSM 46965) into the Mollusc Collection.
These specimens were identifiedSisanodonta woodiana
based on shell characters. Identification was confirmed based
on a comparison of cytbrome oxidase subunit(CO1) DNA
sequences (Bogaet al., 2011).

New Jersey Conservation Foundation staff lowered the ponds,
fish were killed with Rotenone and all fish have been removed
from the ponds. Shells of the Chinese Pond Mussel have also
been bund in Wickecheoke Creek downstream of the ponds.
This creek isatributaryof the Delaware River. The extent of
the invasion is unclear at this time.

Future conservation impacts of this spedasative
freshwater mussels ammclear.Sinanodontavoodanagrows
to large size and will be a competitor for food and may
compete for space at least in lakes and ponds.
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The molecular work presented here is a contribution from the Table 1. Comparison of Chadwi¢k900s)and Mathiak(1970s)
North CarolinasSt at e Museum6s Mol ec ul asHrvexs ef wignids icthe Lake Michigan drainage fiv@county

Laboratory. area of southeastern Wiscondtht e sence ixadi cated
Species 1900s 1970s
Bogan, A.E., Bowerd\ltman, J. & Raley, M.E2011 The first Actiononaias ligamentina mucket X -
confirmed record of the Chinese pond musSagnodonta Alasmidonta marginata elktoe X X
woodiang in the United State§he Nautilusl25(1):in press Alasmidonta viridis slippershell mussel* X -
Bogan, A.E. &Roe, K.J. 2008. Freshwater bivalve (Unioniformes) Anodontoides ferussacianus cylindrical papershell X X
diversity, systematics, and evolution: status and future directions. Elliptio dilatata spike _ X X
Journal of the North American Benthological Soc2Ty2): 349 E”SCO’??'a flava Wabash pigtoe X X
e e ook L
Ricciardi, A., Whoriskey, F.G. & Rasmussen, J.B. 1996. Impact of Lasrﬁigona Cgmmanata white heelsplitter X X
the Dreissenanvasion on native unionid bivalves in the upper St. Lasmigona compressa creek heelsplitter X X
Lawrence RiverCanadian Journal of Fisheries and Adatic Lasmigona costata flutedshell X X
Scienceb3(6): 14341444. Pyganodon grandis giant floater X X
Ricciardi, A., Neves, R.J. & Rasmussen, J.B. 1998. Impending Strophitus undulatus creeper X X
extinctions of North American freshwater mussels (Unionidae) Toxolasma parvus lilliput y X
following the zebra musseDfeissena polymorphanvasion. \T/runc'"a do”ﬁc'folrlm's.‘ffawnsﬂcl’.m § <
Journal of Animal Ecolog$7(4): 613619. V-enUSta-ConC- a etipsiiomis efipse
\ ; . illosa iris rainbow X -
Watters, G.T. 1997. A synthesis and review of the expanding range
of the Asian freshwater mussishodonta woodiané_ea, 1834) be the same (though sampling points were not identical).
(Bivalvia: Unionida). The Veliger0(2): 152156. this focus region, Mathiak recorded 13 unionids in 1976

Arthur E. Bogan & Morgan E. Raley, North Carolina State Museum from 24 localities along Cedar Creek and the Des Plaines,
of Natural Sciences, Research Laboratory, MSC 1626, Raleigh, North ~Milwaukee, Pike, and Root rivers, reporting from oneitee
Carolina 276991626, USA Tel. +1 919 733 74bext 753, fax +1 species at these sites.

919 715 2294arthur.bogan@ncdenr.gov : : :
Jeanette BowerAltman, New Jersey Department of Environmental The mussels record(_ad are listed alphabetlcal!yleTab with
Protection, New Jersey Division of Fish and Wildlife, Endangered nome_nclature foIIow!ng Turgecet al (1998).With regar_d to
and Nongame Speci€sogram, 220 Blue Anchor Road, Sicklerville, the failure of Chadwick to repofioxolasma parvysMathiak
New Jersey 08081, USA. (1979) hypothesized that, due to the ease of overlooking
specimens because of their small size, this mussel would

prove tobe much more common than earlier records had

Persistence of unionids in a region of significantly indicated.Of those missing from the Mathiak listingnly

increased urbanization a comparative analysis of AC“”O”a't"?‘S "Q?Te”.“”t?]as ?r?pp%f”“y.zecf”e ridig
two historic collections conservation status In the state, wilasmiaonta viridigs

imperiled and botfruncilla donacifomisandVillosa iris

By Joan P. Jass (Fig. 1) are critically imperiled, as designatedNatureServe
Separated by a span of sewtatades, searchers Chadwick V\_/hil_e_ the apparent loss of thefeair specie_s fr_om the area is
(1905, 1906) and Mathiak (1979) reported the results of their ~ Significant, the good news for conservation is thatr6f the
surveys of Wisconsin freshwater mussels (Unionidaehis fauna survived _the (_:on5|d_erable_change§ to the environment
region of the Midwestern United States, the unionid fauna has ~ that took place in this region during the fisgvendecades of
been known for its rich diversity, but now many loé tspecies the last century.

are classified as endangered, threatened, or species of special [Jcw. 1 > 6
concernHowever, a comparison tiie resultsof these two . LU UL LU
surveysfrom Wisconsirfs southeastercorner shows a : ot bz o 3 =
surprisingpersistence of these unionidsis is especially
notable because the region is the most intensively urbanized
section of the state and includes titg of Milwaukeg the
populationof whichdoubled to exceed 600,000 during that
time period.

. . L Fig. 1.Villosa iris, a critically imperiled Wisconsin species
Chadwwk and Mathla_k publl_capon_s an(_j the voucher (I\/?ilwaukee Public Museurz Moﬁlusk 4715, coIIecwE)i}Iwaukee
Specm_]ens_ documenting their f'nd'mgm":h th_ey both . River, opposite Lindwerm, Milwaukee County, Wisconsin, Chadwick
deposited in the Mollusk Collection of the Milwaukee Public Survey prior to 1905).

Museum.Chadwick (1906) described a total of 93 collecting
stations, listing thoseelevant under each species he recorded,

Data for this comparison come from two smes:the

Chadwick, G.W. 1905. List of Wisconsin shellhie Nautilusl9(5):
57-60, 20(2): 2224.

and Mathiak (1979) included detailed spot maps for each Chadwick,G.W. 1906. Notes on Wisconsin Mollus@&ulletin of the
species he collected throughout the sfake geographic Wisconsin Natural History Socie#(3): 67.99.

focus for this current comparison was narrowed down to Mathiak, H.A. 1979A river survey of the unionid mussels of
waterways in the Lake Michigan drainagefio® counties in Wisconsin 1973977.Sand Shell Press, Horicon, Wiscongia p.

southeastern Wisconsin, enabling the total area compared to Turgeon, D.D., Quinn).F, Jr., BoganA.E., Coan E.V., Hochberg
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F.G, Lyons W.G, Mikkelsen P.M, Neves R.J, Roper C.F.E,
RosenbergG., Roth B., ScheltempA., ThompsonF.G,
VecchioneM. & Williams, J.D.1998.Common and scientific
names of aquatic invertebrates frahe United States and
Canada:mollusks2nd edtion. American Fisheries Stety,
Bethesda, Maryland. 536

Joan P. Jass, Invertebrate Zoology, Milwaukee Public Museum, 800
West Wells Street, Milwaukee, Wisconsin 5323878, USA. Tel+1
414 278 2761, fax +1 414 278 61@@ss@mpm.edu

Northern Riffleshell reintroduction in lllinois:
summary of activitiesin 2010

By Jeremy S. Tiemann, Robert E. Szafoni, Joseph Kath &
Kevin S. Cummings

The recoverylan for the federally endangered northern
riffleshell (Epioblasma rangiang approved by th&S Fish
andWildlife Service (USFWS) in 1994, listed an objective of
establishing viable populations of the species in ten river
drainages throughout its rangeh€lrecovery plan stated that
population augmentations and reintroductions would be
needed to achieve this objective, and listed the Vermilion
River (Wabash River drainage) in lllinois as a potential
location for reintroduction. Beginning in 2005, lllinois
partnered with the USFWS and state agencies in Ohio and
Pennsylvania and began planning the releage oingiana
into the Vermilion River. Afteb years of planning,
individuals were translocated into the Vermilion River
watershed. On 7 September 2041aff from the lllinois
Natural History Survey and USFWS transferred E46
rangianato lllinois. Within a week, staff from the Illinois
Department of Natural Resources and the University of
lllinois PIT (passive integrated transpondeyged these
animak and released them at two sites within the Vermilion
River basin (Fig. 1). Plans include regular monitoring of both
sites several times over the summer for the néxy2ars.

Fig. 1. PIT tags (left) and plastic numbered tags (right) used to mark
all northern riffleshell individuals released in lllinoBoth tag types
wer e s e c usuperdgludpiodudt and thedPIT tags were later
covered with marine grade epoxll released mussels carry a PIT
tag on one valve and a plastic numbered tag on the opposite valve.

Animals will be documented via PIT tag readers and a small
percentage will be excaet to assess survivdlor more
information on this project, please contact Jeremy Tiemann.

Jeremy S. Tiemann, Kevin S. Cummintknois Natural History
Survey, Institute of Natural Resource Sustainability, University of
lllinois, 1816 South Oalstreet, Champaign, lllinois 61820, USA.
jtiemann@illinois.eduhttp://www.inhs.illinois.edu/~jtiemann

Robert E. Szafoni, Joseph Katlinois Department of Naural
Resources, 1 Natural Resources Way, Springfield, Illinois 62702,
USA.

PACIFIC ISLAND LAND SNAILS

Hawaiian tree snail conservation lab
By Brenden Holland & Ryan Hoan

The Hawaiian Tree Snail Conservation Lab, located on the
University of Hawaiids main
the world working with captive populations of rare Hawaiian
tree snails. The main aim of the lab, funded byuBd-ish
andWildlife Service (USFWS) anthe Oahu Army Natural
Resources Program (OANRP), is to care for, maintain,
propagate and study the endangered Hawaiiardinedliing
gastropods. These stunningly colored, ornately banded snails
(Figs. 1, 2) were once abundatiiroughout the islands of
Hawaii, but their populations have dwindled in recent decades
due topredation by alien speciesd habitat loss. Although all
species in the Oahu genfishatinellahave been protected by
theUS Endangered Species Act since 198l species

continue to face threafsom invasive plants encroaching into
native habitat and direct predation by introduced species such
as rats and the carnivorous srailglandina roseaas well as
otherspeciegHollandet al, 2010).Unlike most snad,

members of théour genera in the endemic Hawaiian

subfamily Achatinellinae grow and reproduce at an extremely
slow pace, reaching reproductive maturity at around 5 years of

Fig. 1. Representative species of rare Hawaiian tree snails,
Achatinellaspp. andPartulina spp.
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Figure 2. Achatinellasp. (left) andAchatinella livida(right) from the
Koolau Mountains, Oahu.

age and giving birth to a single offspring only a few times a
year.The combination of disturbed and degraded habitat,
decreasingiumbers due to predation, lack of dispersal ability
and slow birth and reproductive rates has rendered natural
population recovery all but impossible in the wild

Prior to the onset of the ecological problems due to habitat
loss and invasivepeciesthere were about 100 species of tree
snails, and 41 on the island of Oahu alone, yet today only
about 24 remain across all islands, includdndy nineon

Oahu. The Hawaiian Tree Snail Conservation Lab maintains
13 speciespineof which are endangered. Irethab,

populations are maintained in environmental chambers, which
simulate natural daily temperature fluctuation, rainfall, and
photoperiods found in the miglevation montane cloud forest
habitats where the snails naturally oc(figs. 3,4)

The lab, supervised by Dr. Brenden Holland and staffed by a
dedicated team of technicians, interns, undergraduate and
graduate students and postdoctoral researchers, is continually
working to improve our understanding of physiological and
nutritional requiements of these sensitive snails in an effort
optimize captive conditions, indicated by reproduction, growth
and survival. Currently, a priority is to stimulate reproduction
and enhance survival of captive populations of tree snails by
improving theirdiet. Hawaiian tree snails feed on fungi that
grow on the surface of leaves and bark of native trees and

Fig. 4. Koolau summit, Oahu.

We are interested in optimizing the diet of the different
species of tree snails in captivity by diversifying the cultured
fungi, since in the wild it is likelyhat snails feed on more

than a single type of fungus, as mycologists have shown tha
dozens and dozens of species typically occupy a particular
plant surface in the forest. We are interested in isolating and
culturing several fungal species from natikees, and have
begun doing so, and hope to begin feeding some of these
cultured native fungi to the tree snails. In addition, feeding
trials with a dietary supplement have been initiated. We are
feeding a commercially available tree snail supplementgo th
captive Hawaiian snails, developed by Harlan Laboratbties
specifically for captive Tahitian tree sr&{Partulidae) and
fortified with nutrients and minerals that the snails require. In
the longterm, our goal is to release healthy, reproductive aged
shails back into areas of their native haltivat have been
deemed predator free. We are also involved in efforts and

shrubs, so leaves and branches are collected on a weekly basis, experiments to gain understanding of the feeding and tracking
behavior of key predators of the Hawaiian tree snails (Holland
et al, 2010, in press, Sugiurgt al, 2011), so that we can
ultimately use this information to capture, kill, control and
eradicate these invasive pests.

and a strain of fungus is cultured in the lab as a supplement
(Fig. 5).
=]
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Fig. 3. Hawadian tree snail habitat, ellevation cloud forest, Oahu.

Fig. 5. Cultured fungus
on potato dextrose
agarose growth mediur
used to feed captive
populations bHawaiian
tree snails. Petri dish o
the right has 0.10 g of
snail supplement addec

Sugiura, S Holland B.S.& Cowie, R.H. 2011 Predatory behaviour
of newly hatcheduglandina rosealournal of Molluscan Studies
77.101-102.

Holland, B.S., Montgomen.L. & Costellg V. 2010. A reptilian
smokinggunf i r st record of invasive
(Chamaeleo jacksonii xantholophysedationon native Hawaiian
speciesBiodiversity and Conservatiotf: 14371441.

42


http://mollus.oxfordjournals.org/
http://www.springer.com/life+sciences/evolutionary+%26+developmental+biology/journal/10531

ISSN 0958-5079

Tentacle No. 198 February 2011

Holland, B.S., ChocKT., Leg A. & Sugiura S in pressTracking
behavior in the snaktuglandina rosesfirst evidence of
preference for endemic versus biocontrol target pest species in
Hawaii. American Malacological Bulletin

Brenden Holland & Ryan Hoahlawaiian Tree Snail Conservation
Lab, 337 Henke Hall, University of Hawaii, Honoluldawaii 96822,
USA. bholland@hawaii.edu

MARINE MATTERS

Can horse mussel reefs be restored in Strangford
Lough?

By Elisabeth Strain, Jose Marfaarifias Franco, Emma
Gorman, Anne Marie Mahon, David Roberts & David Symth

Horse musselModiolus modiolusreefs are one of the most
productive and diverse habitats in the UK (Fig. 1). These reefs
provide habitat ad refuge folhundredf species, including
commercially important species, and the mussels themselves
can improve water quality through filtering (Robestsal.,

2004). Horse mussel reefs are one of the key features that have
resulted in Strangford Loigbeing designated as a special

area of conservation interest (SA@Jthough horse mussel

reefs were once very rich in Strangford Lougdtent research

has demonstrated that they have been declining at an alarming
rate (Robertet al, 2004).

Fig 1.Horse mussel reefs in Strangford Lough.

The horse mussel restorati
University, Belfast, UKwith the aim of restoring the reefs
within Strangford Lough. Artificial reefs are one approach that
the team is currently triallingp help increase the numbers of
horse mussels ithe Lough. This experiment is designed to
test whether the mussels will form healthy and productive
reefs when they are supplied with a raised artificial habitat.
The new reef is designed to benefit the meisby increasing

the water flow and availability of food. It will also remove the

on

=

Fig 2.Cranes ndbarge used to lift and transport the etscallop
shell mesh bags.

mussels from the sedimemthich can clog their filtering and
feeding mechanisms, and eventually kill the animals.

In November 2009, the group started to rebuild a site that once
contained an abundance of horseseals. This operation

required seveRISE Level IV scientific divers30 1 tonne
polypropylene bags filled with scallop shells, a transport

barge, and a crane to lift the bags into the water (Fig.I3.
experiment is the most ambitious project undertaken by the
group. The experiment has three treatmenaised scallop

shells, flattened scallop shells and no scallops shells.

Fig 3. The scallop shell artificial reef used to restore the horse mussel
reefs. Left, March 2010; right, September 2010.

Artificial reefs have been used successfully in other parts of
Europeand the Wited Statesto restore he%ﬁsh paopulations |
(%séhEltHePaL,‘é’obg%. TiebeGedts G be Asbd tdadeK N © S
whether there are any environmental condititag will

benefit the horse mussels and their associated fauna. The horse
mussel restoration gop is currently monitoring the artificial
scallop reef in Strangford Lough to determine whether the
mussels will successfully establish onto their new haliita.
preliminary results showhat the horse mussels have attached
to the new reef and appeartte healthy and filtering well

(Fig. 3)and the densities of invertebrates and fish tripled in 6
months (Fig. 4). However, there were no detectable
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Fig 4. Effect of treatments on horse mussel survival (top) and
epifauna community (bottom) after 6 months.

differencesn horse mussel densitiasnongtreatments (Fig.

4). The group are continuing to monitor the experiment and

the long term results should be interesting both for science and
for divers in Strangford Lough.

Roberts, D., Davies, CMitchell, A., Moore, H., Picton, B., Portig,
A., Preston, J., Seice, M., Symth, D., Strong, J. &ize, S. 2004.
Strangford Lough Ecological Change Investigation (SLECI).
Report to Environment and Herit
University Belfast.

Schulte D.M., Burke . & Lipcius, R.N. 2009. Unprecedented
restoration of a native oyster metapopulati®aienced325 1124
1128.

Elisabeth Strain, Jose Maffrarifias Franco, Emma Gorman, Anne
Marie Mahon, David Roberts Ravid SymthQu e en 6 s
Marine Laboratory, Portaferry, Northern IrelaB@22 1PF UK.
e.strain@qub.ac.ykfarinas@qub.ac.yle.gorman@qub.ac.uk
a.mahon@agub.ac.uldl.roberts@qub.ac.yuk.smyth@qub.ac.uk

Biology and conseration status of the endemic
Maltese top-shell Gibbula nivosa(A. Adams, 1851)
(Trochidae)

By Julian Evans, Joseph A. BaggPatrick J. Schembri

The Maltesedp-shell,Gibbula nivosawas first described by

A. Adams in 1851, who, however, did not state from where

the specimens he described had originated. Comparisons of
Adamsdé type material with she
central Mediterranean island of Malta established @at
nivosaoccurs at this locality (Ghisotti, 1976), while it has

never been recorded from anywhere else in the Mediterranean,

Uni veil

despite extensive searches by shell collectors (Schembri,
1985). Such a situation is practically unique amongst marine
molluscs witlin the whole Mediterranean region (Palazzi,
1978) andG. nivosais now firmly established as a Maltese
endemic (Ghisotti, 1976) and is protected under local and
European Union legislation as well as by international
conventions (the Bern Convention and &dona

Convention).

However,G. nivosaappears to be rare even within the Maltese
Islands themselves. For instance, Palazzi (1978) seat&ed
sites for this species but found live individuals only in St.
Thomas Bay, although three years later Cachial(198
recorded live specimens from Santa Marija Bay and Delimara
as well. Since shells @. nivosahad become soughtfter by
shell collectors and were appearing in the catalogues of
professional shell dealers, Palazzi invited malacologists and
shell collecbrs to refrain from collecting this species because
it risked becoming extinct as a result of ceetlection.

Despite this and the legal protection it was subsequently
afforded, there were no records of live individuals for over 25
years (between 1981 aB006), in spite of intensive searches
carried out at St. Thomas Bay and Santa Marija Bay
(Schembriet al, 2007). Given its disappearance from
localities where it used to occus, nivosawas considered to

be critically endangered (Schemebtial, 2007).

Fig 1. Individuals ofGibbula nivosaon a cobble substratum,
collected from Marsamxett Harbour. (Photo: Julian Evans)

In 2006, we discovered a population@fnivosan

Marsamxett HarboufFig. 1), while two live individuals were

also encountered offestern Comino in 2008vhich proved

that the Malteseop-shell is not extinct. Interestingly, at both
sites the snails were recorded from a cobble/pebble substratum
and not seagrasPdsidonia oceanidameadows, which was

their reported habitat at St. dimas Bay (see Evaes al,

2010). We subsequently carried out studies on the population
in Marsamxett Harbour in order to obtain basic information on
the ecology and behaviour Gf nivosé biological data

whick, despite beirg essential far eopsarvat@maganeat oft h e
the species, was previously unavailable. Our results indicated
that the snails have a circadian activity pattern with nocturnal
foraging, which may have evolved in response to diurnal
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predation. Recruitment was observed around September
suggsting thatG. nivosaspawns in early summer as the sea
temperature rises. Although the snails did not show gregarious
behaviour, their distribution in the field was slightly
aggregated giving rise to spatial variation in population
density. The overall paation size in Marsamxett Harbour

was estimated at around 100,000 individuals in January 2008;
however large temporal fluctuations in abundance were also
recorded, implying that population size is very variable and
may be much lower than the estimatetlgaat certain times

of the year.

Given these new data, weegaluated the conservation status
of G. nivosa The estimated extent of occurrence of this
species is less than 100 kmwhile its actual area of

occupancy is less than 10 k(fFig. 2). The speies is known

only from a single location (Malta) and the entire population is
fragmented (the only confirmed populations are found at
Marsamxett Harbour and Comino). Finally, a decline in its
extent of occurrence has been observed since the populations
at St. Thomas Bay and Santa Marija Bay appear to have
become extinct. Thu&. nivosashould still be considered as
critically endangered under the 2001 IUCN Red List criteria
(CR B1lab(i)+2ab(i); IUCN, 2001 More details of our study

on G. nivosaare giverby Evanset al. (in press).
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Fig 2. Map of the Maltese Islands showing the locations from where
live individuals ofGibbula nivoséhave been recordedi Delimara,
1981; 2i St. Thomas Bay, 1981;i3Marsamxett, 2006; # SW
Comino, 2008; 5 Santa Marija Bay, 1981

This work was partly funded through a Malta Government
Scholarship Scheme grant (ME 367/07/35) awarded to JE. The
study conforms fully to the laws of Malta, and we thank the
Malta Environment and Planning Authority for granting th
necessary permithatenabled uso study the protected

Maltese op-shell.
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Cone snails in the spotlight
By Howard Peters

Throughout the trpics, burgeoning human populations in
coastal areas are increasing stress on marine life through over
extraction and destructive fishing practices (Panaoll,
2003).0n land, coastal development, shoreline structures,
agriculture and forestlearance disrupt marine ecosystems,
while discharge of nutrients and other pollutants into the seas
result in the death of many species (Rogee90). Coral reefs
and associated ecosystems of mangrove foeesl seagrass
beds are in lonterm decline eacerbated by elevated sea
surface temperatures and acidification from the burning of
fossil fuels (Kleypagt al, 1999). The results can be seenin a
global diminution of coral cover, increased abundance of algae
and a sharp decline in structural comptgxif reefs and the
impoverishment of reef biodiversity (Alvaréhilip et al,

20009).

Tropical seas are of critical importance in supplying goods and
services to the nations whose shores they bound (Moberg &
Folke 1999).However, the impact of habitaedradation on
populations of marine molluscs seldom receives the same
levels of exposure as that of finfish, primarily because of their
relatively minor contribution to human protein requirements
and to the general belief that invertebrates are reasonably
resistant to extirpation or extinction owing to their wide
distribution and the likelihood of hidden pockets of survivors
(Jamieson1993). The paucity of statistical data on mollusc
abundance and species richness when compared to fish is a
reflection of heir lesser importance in fisheries management
despite many artisanal communities being dependent upon
them and even though such taxa are comparatively easy to
assess

Researchers at the Environment Department of the University
of York, UK, are looking ito the threats facing all 66flus
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species of cone snalConusspp.) with emphasis on habitat
loss.Conushas been chosen because of its global
biogeography, its importance to marine biodiversity and its
potential in biopharmacology.

Cone snails are pratbry gastropod molluscs that capture
their prey of fish, worms or molluscs (according to spekies
Fig. 1) through the deployment eénom apparatus consisting
of radular teeth that have evolved into detached hollow
harpoons for the delivery of a compler@urotoxinsEach
shail synthesises its own speegxcific venom from a

combination of toxins that number in total some 50,000 across

the genus with little replication (Cragg al, 1999). It is these
toxins, or conopeptides that offer great promisthie
development of drugs for a range of pernicious diseases and
ailments. However, less than two percent of conopeptides
have so far been characterized (Kagal, 2010).

Fyol ™l ™ il g
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Fig. 1. Diet and toxicity. LeftConusgeographud.innaeus, 1758;
piscivorous, shell length to165 mm; significant fatality risk to
humans. CentreC. textile Linnaeus, 1758; mollusaivous, shell
length to 150 mm; handle with extreme caution. Righbetulinus
Linnaeus, 1758; vermorous, shell length to177 mm; handle with
care; noteoperculum. All species shown are InBacific Réckelet
al., 1995) (Image: H. Peters)

Research at York is being managed through a series of
interconnected projects, the first of which is to undertake a
global assessment of all cone snail speagainst IUCN Red
List criteria. This will culminate in a workshop that will bring
together experts i@onusfrom both scientific and commercial
backgrounds to validate the findings and to classify each
species where possilbdecordingto its perceivedevel of risk.
At present there are just fiv@onusspecies listed: four from
Angola reviewed in 1996 and assessed as vulnerable D2 and
one from the Galapagos, also from1996, assessed as Data
Deficient. All five species are now in need of update and will
be reviewed in line with the revised criteria on vulnerability.

The findings from the Red List assessment will be used to
focus fieldwork on those species in the highest risk category
or where data deficiency combined with other indicators, in
particularrestricted geographical range, would suggest field
research is demanded.

In-water censuses will be undertaken to determine population
statistics of those surviving in differing habitats under varying
levels of degradation. Orthogonal survey designsabet

employed to contrast differing combinations of environmental
and anthropogenic pressures controlled by spet@psndent
variables such as habitat type and bathymetry. Further
research into fecundity, life expectancy and mortality will
determine theacovery prospects and level of protection
required for those species under greatest threat.

This project is being funded by a National Environmental
Research Council joint award with tBeonomic and Social
Research CouncilThe IUCN Red Lisworkshop isbeing
funded by the Encyclopedia of Life.

AlvarezFilip, L., Dulvy, N.K., Gill, J.A., Cété, I.M & Watkinson,
A.R. 2009.Flattening of Caribbean coral reefs: regioitie
declines in architectural complexitgroceedings of the Royal
Society B276:30193025.

Craig, AK., Bandyopadhyay, P. & Olivera, B.M. 19990st
translationally modified neuropeptides fr@donusvenoms.
EuropeanJournal ofBiochenistry 264:271-275

Jamieson, G.81993.Marineinvertebrate conservation: evaluation of
fisheries ovetexploitation concers. Ameican Zoologist33: 551-
567.

Kaas, Q.Westermann,.&C. & Craik, D.J. 2010Conopeptide
characerization and classificationsnanalysis using ConoServer.
Toxicon55(8): 1491-1509

Kleypas, J.A Buddemeier, R.W Archer, D, Gattuso, J.R Langdon,
C. & Opdyke, B.N 1999 Geochemical consequences of increased
atmospheric carbon dioxide on coral re€fsience?84:118120.

Moberg, F. & Folke, C1999 Ecological goods and services of coral
reef ecosystemgcological Ecoromics29: 215233

Pandolfi, J.M, Bradbury, R.H, Sala, E, Hughes, T.R Bjorndal,

K.A., Cooke, R.G.McArdle, D., McClenachan, L.Newman,
M.J.H., Paredes, GWarner, R.R. & Jackson, J.B.C. 20@dobal
trajectories of the longerm decline of coral reef ecosystems.
Scice301 955958.

Rackel, D, Korn, W. & Kohn, A.J.1995.Manual of thdiving
Conidae Vol 1. Verlag Christa HemmehlViesbaden517p.

Rogers, S.R1990. Responses of coral reefs and reef organisms to
sedimentationMarine Ecology ProgressSeiies62: 185202

Howard Peters, Environment Department, University of York,
Heslington, York YO10 5DD, UKhp510@york.ac.uk

Describing the molluscan biodiversity oféSecche di
Tor P a, apeculiao Marine Protected Area in
Italy

By Paolo G. Albano & Bruno Sabelli

The molluscan fauna of the Mediterranean Seasists of
15002000 species and is one of the most studied in the world.
This does not necessarily mean it is one of the best known.
Two centuries of malacologists and paleontologists have
described most of the diversity but also produced a leegg
numberof nanes and it is often difficult to study the fauna
without getting lost in unclear synonymies, missing types,

obscure publications and inaccessible museums. Many species

rich families like Turridae, PyramidellidadCerithiopsidae
still wait for a sound reigion. Geographically, knowledge is
patchy, vith greater information in the @stern Mediterranean
but serious lack of information in some sectors ofedern
andsouthern Mediterranean. Last, but not leafthough
marine protected ardMPA) networksexist the diversity
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Fig. 1L Geographical location of the Marine Protected Afgecche

di Tor Paternobo.

they represent is rarely assessed, especially for invertebrates.
This is particularly true in Italy where marine protected areas
were rarely establieedbasedon a biodiversity and

conservation assessment but more often on the presence of
charismatic species or outstanding coastal landscapes.

The Mari ne PSeaheeidarPaderdsnea 6
peculiar site in the Italian MPA network (Fig. 1). Téwea
encompasses an efhore reef, an outcrop of recent
(Pleistocene) sedimentary rock @ming from soft substrates
between 18 an@0-80 mdepth It is heavily covered with
coralligenous assemblages with several different facies, with
patches oPosidona oceanicaand detritic pools. This is the
only Italian MPA without any coastal area and is frequented
only by divers and fishermen. Both activities are now severely
regulated and the effects on the fauna are clearly visible by the
increasing sightings dpinephelus marginatusiusk

grouper) andMyliobatis aquila(common eagle ray). The site

is not only a MPA buis also a proposed site of importance in
the European Union Natura 2000 network because of the
presence oPosidonia oceanicéa habitat of priority interest

for conservation according to the Council Directive
92/43/EECHabitat Directive).

T h &ecdhe di Tor PaterdBMPA supports iconic species of
molluscs (Fig. 2) buthte molluscan fauna of the area was
previouslystudied ony once (Universita La Sapienze993

in a wider survey of the area and data on molluscs were
gathered by limited live sampliraf communities
organogenous sediment analysis andiyof fishing residuals
from an area wider than the actdéPA both geogrphically

and bathymetrically. From May to July 2007 intense sampling
was carried out by our team in the area with the objective of
reassessing the molluscan biodiversity specifically within the
borders of the protected area and in the most exploited depth
interval: from the top to almost 30 depthwhere most divers

go (130 k). This is the depth thabsts the greasthabitat
diversity, sincePosidonia oceanicé limited to the shallower
sectors of the reefs.

Four biocoenoses were sampled: the extersivalligenous,
the Posidonia oceanicahizomes and leaveandthe detritic
pools. Sampling was carried out by-Bft suction sampling in
all biocoenoses except & oceanicdeaves which were
sampled witha net. The use of the dift suction sampleon
the coralligenous weselectedo reduce damage to the
encrustations, the standard method being brushihigh is
muchmore destructive

In total, 12 stations were sampled witireereplicatesateach

for a grand total of 36 samples. This sampling effort and other
occasional sightingeesulted in records df62 live species of
shelled molluscs. Of these, four species are of conservation
interest:Erosaria spurcaandLuria lurida (Gastropoda:
Cypraédae),Lithophaga lithophagdBivalvia: Mytilidae) and
Pinna nobilis(Bivalvia: Pinnidae).

This number of species is very higloghly 10 % of the
Mediterranean fauna) considering the geograglyicestriced

area, the narrow depth intenthbhtimpliesthat several
biocoenoses are not present (e.g. photophilous algae, deep
water corals), the lack of true soft substrates, the single season
and single yeaof sampling and that a 1 mm sieve was used

(so missing some tiny species like Pyramidellidae). Megeo

the use of non destructive sampling devicesmnghat some
endobenthos species may have been missed (e.g. Vanikoridae,
boring bivalves). To overcome the season, size and sampling
bias, organogenous sediments were collected and are at
present under gtly in order to develop a more comprehensive
understandingf the diversity of the area.

Further good news is the total lack of any alien molluscan
speciesWe alsopreservedgome specimeria ethanol for
addressing at least some of the taxonomic probtditise
Mediterranean fauna with modern molecular techniques (work
in progress on Muricidae with Marco Oliverio, Universita La
Sapienza in Roma, Fig). A booklet for the wider public
(Albano & Sabelli, 2009) was promptly publishedaidvertise

the richnas of the area and tocrease awarenesstbie
molluscsas animalsnotjusttheir shells, as a wayf making
people understanithatshells are niojust objects but living
creatures thadre better kept alive underwater than dead on the

Fig. 2.Alvania settepassimati & Nofroni, 1985 is an iconic
species in the Secche di Tor Paterno, which iyjits locality
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Fig. 3. Despitecurrently beingconsidered the same species
Muricopsis cristata(Brocchi, 1814), these two fornfp and
bottom)are likely to be two distinct speciess supported both by
morphological and molecular evideneelding to the biodiversity of
the area.

living room table. A thousand copies were printed arelall
already gone!

The survey also produced a wealth of specimens of other
phyla and some results are now being published (e.g.
BrachiopodaEvangelistiet al, in pres$ in order to exploit

fully the sampling effort and describe and disseminate as
much as possible the richness of this peculiar marine protected
area. Results on molluscs are expected to be published in
2011.

Sampling was supported lyeMi ni st er o
Tutela del Territorio e del Mare. Luca Marini, director of the
MPA andmanager of the managing body RomaNatura,
greatily helped in obtaining these funds.

Albano P.G. & Sabelli B. 2009.molluschi delle Secche di Tor
Paterno RomaNatura, Rom&6 p.

Evangelisti F., Albano P.@& Sabelli B.in pressRecent
Brachiopoda of théarine Protected AreéSecche di Tor
Patern@ Central Tyrrhenian Se&ahiers de Biologie Marine

Universita La Sapienz4993.Caratteristicheambientali e risorse da
pesca della secca di Tor Paterridinistero della Marina
Mercantile, Romal59p.

Paolo G. Albanb?& Bruno Sabellt

!Dept. of Experimental Evolutionary Biology, University of Bologna,
Via Selmi, 3 40126 Bologna, Italpgalbano@iperbole.bologna.it
2NIER Ingegneria Spa, Bologna, Italy.

RECENT PUBLICATIONS RELEVANT
TO MOLLUSC CONSERVATION

Book review

The
SOUND

0//]

: J!R ;
VILD¥ SNAIL

EATING

ELISABETH TOVA BAILEY

Elisabeth Tova Bailey, 2010he Sound of a Wild Snalil
Eating Algonquin Books of Chapel HjlChapel Hill, North
Carolina, USAISBN 978-1-56512606-0. US$18.95.

By theEditor
Endorsed by renowned biologist and conservationist Edward

O. Wilson as Obeautiful d, thi
reads for a long time. Filled with humour, pathos and a gentle

wonder, this delightfubnd exquisitely writtetbook is the
reflections of asoungwoman, ill and bedridden, who draws
strength from observing the life of a snail picked up by a
friend in the nearby woodland and given to her with a pot of
violets. The snail as identified for her by Tim Pearca

regula contributor toTentaclg asNeohelix albolabrisa
woodland snail of eastern North America

As the year goes by, the author becomes increasingly

del | 6A Fﬁ%ciinaéeg leger §nail, watching its behaviour, reproduction

and so onSoon she wants to know more abadils, soshe

delvesfar and widento theliteraturer angi ng fr om

Origin andDescent oMant o Wi Bigpbilia, &ia

B a r k®he Eiddogy of Terrestrial Mollusc&Vi | b The 6 s
Molluscaa n d S dheesheb Idakerditeraturethat no
doubt is familiar to many readers Déntacle She cites papers
by Tim Pearce, Eddie Gittenberger and ebgme And e
even quotes my own Ph.D. supervisor, Arthur Caid his
botanistfriend Tony Bradshaw.

The book is not about snaibnservation, but as an expression
of sheer wonder at the beauty and complexity of a small
brown snail the book is a reflection of what | suspect drives
most of us to work to preserve malacological diversity.

more people were as inquisitive and opethtonking about
molluscs, and biodiversity in general, as Baigyour work in
conservation would be much much easier.

| gave this book to everyone in my lab at the University of
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Hawaii and | encourage all readersT@ntacleto go out and
get a copy. Ya can read more aboutitattheut hor 6.s

Robert H. CowieTentacleEditor.

Leslie Hubricht Memorial Symposium on Terrestrial
Gastropods

Derived from the Leslie Hubricht Memorial Symposium on
Terrestrial Gastropod®eld at the 2008 meeting of the
American Malacological Society in Carbondale, Illinois, USA,
the following papers were published in thmerican
Malacological Bulletin volume 28

Perez, K.E. Currentsearch on land snails and land snail
conservationLeslie Hubricht Memorial Symposium on Terrestrial
Gastropods13-14.

Gerber, JLeslie Hubricht (19082005), lis publications and new
taxa.15-27.

Nekola, J.C. & Coles, B.Rupillid land snails of easteiorth
America. 2-57.

NaranjeGarcia, E. & Fahy, N.EThelesser families oMexican
terrestrial molluss. 59-80.

Rundell, R.JDiversity andconservation of the land snail fauna loét
westernPacificislands of Belau (Republic of Palau, Oceari4)
90.

Minton, R.L. & Perez, K.EAnalysis ofmuseum records highlights
unprotected land snail diversity Alabama 91-95.

Coppolino, M.L.Strategies focollecting land snails and their pact
on conservation plannin§7-103

Sinclair, C.SSurfingsnails: population genetics of the land snail
Ventridens ligergStylommatophora: Zonitidae) in the Potomac
Gorge 105112

Orstan, A. reproductive biology and annual population oytle
Oxylomaretusum(Pulmonata: Succineidae)13-120.

Other publications of interest

This is by no means a comprehensive list, but simply a list of
publications havehappened to come across. If you want to
have your publications listed in the next issu&entacle

please send details toe,the editor ofTentacle Robert

Cowie

Anderson, R. & McCormack, S. 2010. Riscovery ofOmphiscola
glabra (O.F. Muller) (Lymnaeidae) in Irelandournal of
Conchology0(2): 243.

Dallimer, M. & Melo, M. 2010. Rapid decline of the endemic giant
land snailArchachatina bicarinatan the island of Principe, Gulf
of GuineaQOryx44: 213218.

DeBoer, T.S. & Barber, P.H. 2010. Isolation and characterization of 9
polymorphic microsatellite markers for the endangered boring
giant clam Tridacnacroceg and cosspriming testing in three
other tridacnid speciefonservation Genetics Resour@853
356.

Douda, K. 2010. Effects of nitrate nitrogen pollution on Central
European unionid bivalves revedlby distributional data and
acute toxicity testingAquatic Conservatio20(2): 189197.

Eads, C.B., Bringolf, R.B., Greiner, R.D., Bogan, A.E. & Levine, J.F.
2010. Fish has of the Carolina Heelsplittet ¢smigona
decoratg, a federally endangered freshwater mussel (Bivalvia:
Unionidae). American Malacological Bulleti28: 153158.

Evans, R.R. &Ray, S.J. 2010. Distribution and environmental
influences on freshwater gastropods from lotic systems and springs

in Pennsylvania, USA, with conservation recommendations.

w e bAsm¢rigarMalacological Bulleti28: 135150.

Galbraith, H.S., Spooner, D.E. & Vaughn, C.C. 2010. Synergistic
effects of regional climate patterns and local water management on
freshwater mussel communiti€diological Conservatiori43(5):
11751183.

Garner, J.T. & Haggerty, T.M. 2010. Distribution, density, and
population dynamics of the Anthony Riversnditifearnia
anthony) in Limestone Creek, Limestone County, Alabama
American Malacological Bulleti28: 121-126.

Geist, J. 2010. Strategies for the conservation of endangered
freshwatemearl musseld\argaritifera margaritiferal.): a
synthesiof conservation genetics and ecologydrobiologia
644: 6988.

Geist, J., Geismar, J. & Kuehn, R. 2010. Isolation and
characterization of the first microsatellite markers for the
endangered swan musgalodonta cygneh. (Bivalvia:

Unionoidea) Conservation Genetickl(3): 11031106.

Haag, W.R. & Warren, M.L., Jr. 2010. Diversity, abundance, and size
structure of bivalve assemblages in the Sipsey River, Alabama.
Aquatic ConservatioR0(6): 656667.

Hall, K.T., Baker, M.B. &Hadfield, M.G. 2010. Using dispersal rates
to guide translocation across impermeable wildlife reserve
boundaries: Hawaiian tree snails as a practical example.
Malacologia52(1): 6780.

Haskell, D.G. & Pan).W. 2010The shorterm effects of foot
clipping as a nonlethal method of obtaining tissue samples from
terrestrial gastropodgournal of Molluscan Studie&: 30:302.

Hornbach, D.J., Hove, M.C., Dickinson, B.D., MacGregor, K.R. &
Medland, J.R. 2010. Estimating population size and habitat
associations of two federally endangered mussels in the St. Croix
River, Minnesota and Wisconsin, USAguatic Conservation
20(3): 250260.

Iwai, N., Sugiura, S. & Chiba, S. 2010. Predation impacts of the
invasive flatwornmPlatydemus manokwaoin eggs and hatchlings
of land snailsJournal of Molluscan Studie&: 275278.

Jones, H.A. & Byrne, M. 2010. The impact of catastrophic channel
change on freshwater mussels in the Hunter River system,

Australia: a conservation assessm@ujuatic Conservatio20(1):
18-30.

JonesJ.W. &Neves R.J. 2010. Descriptions of a new species and a new
subspecies of freshwater mussélgioblasma ahlstedtind
Epioblasméflorentina aureolaBivalvia: Unionidae), in the Tennessee
River drainage, USAThe Nautilusl24(2):77-92.

Jones, J.W., Neves, R.J., Ahlstedt, S.A, Hubbs, D., Johnson, M., Dan, H
& Ostby, B.J.K 2010.Life history and demographics of the
endangered birdwing pearlymussieginiox rimosups(Bivalvia:
Unionidae) The American Midland Naturalidt63(2): 335350.

Kuczy@E&ka, A. & Mitmdydrolegicad gand riicro 2 0 1
meteorological controls on survival and population growth of the whorl
snail Vertigo geyerLindholm, 1925 in groundwater fed wetlands.
Biological Conservatiori43(8): 18681875.

Lallias, D, Boudry, P., Lapegue, S., King, J.W. & Beaumont, A.R. 2010.
Strategies for the retention of high genetic variability in European flat
oyster Ostrea edulisrestoration programme€onservation Genetics
11(5): 18991910.

Meyer, W.M., lll & Cowie, R.H. 2010. Feeding preference of two
introduced predatory snails and their conservation implications.
Malacologia53: 135144.

Meyer, W.M., lll & Cowie, R.H. 2010. Invasive temperate species are a
threat to tropical island biodiversitBiotropica42: 732738.

Moorkens, E.A. 2010. Addressing the conservation and rehabilitation of
Margaritifera margaritifera(L.) populations in the Republic of Ireland
within the framework of the Habitats and Species Directleernal of

Conchology40(3): 339351
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Moss, M. & Hermanutz, L. 2010. Monitoring the small and slény awealthof resource materials on tRRedList training pages
protected areas should be monitoring native andnative slugs including: Red List Documents, Training Presentations, Case
(Mollusca: GastropodaNatural Areas JournaB0(3): 322327. Studies and the Species Information Service (SIS).

Ormerod S.J, Durancel., Terrier, A. & Swanson, A.M. 2010. Priority
wetland invertebrates as conservation surrog@tesservatiorBiology UNEP digitise old publications
24:573582.

Since its creation in 1979 the Wo@@bnservation Monitoring

Schulte, D.M., Burke, R.P. & Lipcius, R.N. 2009. Unprecedented Centre (WCMC) has produced well over 1500 boolds an

restoration of a native oyster metapopulati®oienced25: 11241128.

Skidmore, R., Leach, C., Hoffman, J., Amos, W. & Aldridge2D10. _ma]or reports. UNERVCMC has Selgcted 380_ of the most
Conservation genetics of the endangered depressed river mussel, ~ important books and reports from this collection and has
Pseudanodonta complanatasing amplified fragment length worked with theBiodiversity Heritage Libraryo make these
polymorphism (AFLP) markergguatic Conserviion 20(5): 560567. freely available onlineThese ilude the classic publication

Smith, T.A. & Crabtree, D. 2010. Freshwater Mussel (Unionidae: by Sue WellsandJune Chatfield (1990) ahe Status of Non
Bivalvia) Distributions and Densities in French Creek, Pennsylvania. Marine Molluscs in Europandthe 1984 Red Data Book of
Northeastern Naturalist 7(3): 387414. Invertebrates by Sue Wells, Robert Pyle and Mark Collins.

Sugiura, S. 2010. Prey preference and gregarious attacks by the
invasive flatwormPlatydemus manokwaiiological Invasions

12: 14991507. T
Sugiura, S. Holland B.S. & Cowie, R.H. 2011. Predatoryalighur A Sampled approach to Red Listing: Freshwater
of newly-hatchedEuglandina roseaJournal of Molluscan Studies Moll usc Assessment

/7. 101102 Over the last two years the Sampled Red List teatimeat

Thomas, G.R., Taylor, J. & Garcia de Leaniz, C. 2@dptive . . .
breeding of the endangered freshwaearl musseMargaritifera Zoological Society of Londohas coordinated the assessment

margaritifera Endangered Species Reseatéh 1-9. of the conservation status of 960 species of freshwater
Tiemann, J.S. & Cummings, K.S. 2010. New record for the molluscs, whichonce combined with the other assessments

freshwater snailithasia geniculatgGastropoda: Pleuroceridae) in from African, Asian and European projectsll give a total of

the Ohio River, IL, with comments on potential threats to the 1500 freshwater species representative of the estimated 5900

population.Southeastern Naturali§i(1): 17176. _ species of freshwater mollus@his will provide a vital
Trowbridge, C.D., Hirano, Y.M., Hirano, Y.J., Sud¢, Shimadu overview of the overall statuaf freshwater molluscs, pending

Y., WatanabgeT., Yorifuji, M., MaedaT., Anetaj Y. & Kumagaj

K. 2010. Subtropicadacoglossanis Okinawa at éGspecial riskor the completion of all of the regional assessments.

@redictably raré? American Malacological Bulleti28: 167181. In February 2010 an evaluation workshop was held at the
Watters, G.T. & laute, C.J.M. 2010. Dams, zebras, and settlements:  Zoological Society of London with 20 freshwater mollusc

the historical loss of freshwater mussels in the Ohio River specialists from all parts of the world convened for a ieek

mainstemAmerican Malacological Bulleti28:1-12. evaluate these species assessmévsthank all of the

specialists who kindly donated their time at this workshop.
During the week over 700 species were reviewed, including
those that were provisionally assessed as threatened as well as
I[UCN, SSCAND MOLLUSC SPECIALIST those speciethat were considered Data Deficiefhe team
GROUP NEWS worked with the experts to update the species information and
confirm the threatened status of the species.

An initial discussioron the first day of the workshop

examined the basis for assessment with theocoo¢ required

to establish a consistent approach to the adequacy of data and
the issue of taxonomic uncertainties in species limaking a

lucN P« SSC.
precautionary attitude in the interests of conservation of

\ ’. Species Survival Commission
biodiversity requires assessment of the threat stéisjsecies

www.iucn.org/ that are currently in need of taxonomic reviéwa. evidence

based approach to establishing declines of species would

result in a high percentage of species classified as Data

Deficient. While striving to always use the best quality data,

the groy decided that a precautionary attitude was in the

interests of conservation of biodiversity, which included

- viewing all species as currently valid, pending future review

Online IUCN and related resources and using 6proxy datao and al
Red List training materials online declines ofthespede r at her t han b-eing s

b a s,éalréquiring irrefutable evidence of decline.

News items provided bivlary Seddonchair of the Mollusc
Specialist Group of the IUCSpecies Survival Commissipn
unless otherwise indicated

IUCN receives frequent requests from around the world for

formal training in the use of the IUCN Red List Categories Among other outputs form the workshop, David Aldridge
and Criteria. The Red List unit éeveloping new and (University of Cambridge) led a session to review the major
revitalised training materials to facilitate understanding and threats to feshwater molluscs. The resultiognservation
application of the ICN Red List methodologyThere is assessments have been imported into the IUCN SIS online
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database by Caroline Pollock and the final stages of
consistency checking are ongoing, as well as evaluation of the
06Least Concerné species, whi
accomplishin themain workshop.

This project has been run in cooperation withZbelogical
Society of Londorand thanks are due to Nadia Dewhurst for
leading this part of the project very ably, along with the teams
of internswho worked hard on the evaluation phase. Ben
Collen and Monika Bohn are managing the completion of the
project, as Nadia has now moved on to a Ph.D. project.

Save Our Species (SOS

Save Our Species (SOS) is a global coalition initiated
threefounding partner§lUCN, GEF andhe World Bank to

build the biggest species conservation fund, supportifgen
ground field conservation projects all over the woB®S will
combine resources and funding experience from the World
Bank and GEF (Globdnvironment Facility), the

authoritative science of IUCN and the resources and ingenuity
of the private sector to create a mechanism that ensures
sufficient funding goes to species conservation projects where
and when it will have the most impact. Save Gpecies will

be managed through a secretariat housed within the IUCN for
the allocation of funds. Grants will be allocated according to
strategic directionsideintf i ed i n conssltat:i
Species Program and Species Survival Commission.

Save ou Species is unique in that it facilitatesftmding
from the corporate sectdrhe first company to sign on to the
SOS initiative has bedxdokia.

There are sizeable and sound investments for species
conservation already undemy, but even so the numbef
species currently receiving sufficient conservation attention
and funding to bring them back from the brink of extinction is
minimal. SOS grants will fill a vital gap for mediusized to
large grants that can be applied specifically to saving
threatend species and their habitats.

SOS has two types of grants:
1 Species conservation grantd§$5,008800,000) which
will respond toa call for proposals and specific priorities
1 Rapid action grants supporting conservation actions in
emergency situations

Given that more than 18,000 species are currently known to be
threatened, it wilbe impossible to net al the needs. SOS

will set fundingpriorities, whichwill be established based on
SSC expertise and will be maintained for 2 years. Every year
new priaities will be added. Callfor proposals will be

regularly issued. The first priorities for species conservation
grants will be: (i) threatened mammals in Asia, (ii) threatened
amphibians, (iii) Critically Endangered birds.

During project preparation tH2#OS Donor Council approved
the funding of a limited number of pilot projects. The decision
was made to support existing grant making mechanisms:
1 Preventing Extinctions ProgrammigifdLife
Internationa)

c h

9 ConservatiorLeadership Programme&duna & Flora
International BirdLife International Conservation
Ihtdrreatioeal Wildlife Conserivatidn Soviely t o

1 EDGE (Evolutionarily Distinct and Globally Endangered)
of Existence Programm&dological Society of Londdn

9 Amphibian Conservation Programm@dnservation
Internationa)

In addition, there is currently one SOS emergency response

grant: Critically Endangered Saiga anteloBaifa

Conservation Miance), following the death of nearly 12,000

Saiga in western Kazakhstan last May.

The first call for proposal will be issued at the beginning of
2011 reflectingthe species priorities listed abowéowever,

the Red List assessmgmbgramme and the¢lusion of
molluscs in the freshwater priorities does mean thanigjor
crisis appears in a region, then funding can be applied for to
cary out emergency field surveys.

threatened species: cephalopod

Red List of
By Louise Allcock

Overthe past couple of years a small grouphimitthe
cephalopod community hé&gen working to assess all
cephalopods for thkJCN Red list. Given the small number

8f gxtapt icqplwloqo%squigs, this initially appeared a not too
daunting taskHowever, the progss has simply served to

show how little we know about many specidsmenclatural

and taxonomic problem abound, making even the compilation
of a complete list of valid species a difficult and contentious
issue.Nonetheless we have made progress: theetisttl are
pretty much complete and have been reviewed by the
community, the oegopsid squids are complete but not yet
reviewed, and the octopuses are abouxb@omplete.

The cephalopods are a particularly interesting group to look at
because of their venyide range of life history strategie®n

the one hand there Mautilug with its slow growth, limited
distribution, long development time and low fecundity, while
on the other i©ctopus vulgarisvith an almost worldwide
distribution, 12 yea life cycle and high fecundity with
planktonic larvaeThere are many intermediate strategies that
certainly render some groups potentially susceptible to
anthropogenic impacté&nd of course, a limited number of
species are of very great commercial interest.

Yet 9 little is known about so many other specgmerous
species are known only from the type material, and while

these specimens may be of sufficient qualitpdeesshe
species6 validity, they rarel
(beyond type loday) or life history, characteristicthat are
fundamental in making &l List assessments.

Overall, the process is really showing us how little we know
about this fascinating group and | hope it serves to highlight
the need to focus research on soménefitore obscuréaxa.

Louise Allcock, Martin Ryan Marine Science Institute, National
University of Ireland Galway, University Road, Galway, Ireland.
louise.allcock@gmail.com

51


http://www.zsl.org/indicators
http://www.zsl.org/indicators
http://www.birdlife.org/
http://www.birdlife.org/
http://www.fauna-flora.org/
http://www.fauna-flora.org/
http://www.birdlife.org/
http://www.conservation.org/Pages/default.aspx
http://www.conservation.org/Pages/default.aspx
http://www.wcs.org/
http://www.zsl.org/indicators
http://www.conservation.org/Pages/default.aspx
http://www.conservation.org/Pages/default.aspx
http://www.saiga-conservation.com/
http://www.saiga-conservation.com/
mailto:louise.allcock@gmail.com

ISSN 0958-5079

Tentacle No. 198 February 2011

Assessment of freshwater nltuscs of the Eastern
Himalaya hotspot
By N.A. Aravind, B.A. Daniel, Prem B. Bud&aDavid Allen

The diversity of habitats in the Eastern Himalayagion

ranges from coastal deltas to alluvial grasslands at lower
elevations, subtropical broadleaf forests in the foothills,
temperate broadleaf forests in the rhitls, mixed conifer and
conifer forests at higher altitudes, and alpine meadows above
the treeihe. This, together with rich species diversity, makes
the region a global biodiversity hotspot.eltegion which is a
component of the IndMalayan ecoregiorgontains one of the
most diverse alpine botanic zones on earth,samde othe

most ecologicdy diverse assemblages of vertebrates and
flowering plants The Eastern Himalayan region is highly
disturbed by anthropogenic impacts including habitat loss and
fragmentationjhumcultivation (shifting agriculture) and
aquatic pollution from a wide ran@é sources, making the
region a priority for conservatioBut much less is known
about theconservation status of tigodiversity in this region.
The current socigolitical situation makes the problem of
conservation and research much more challengsingrder to
understand the status of freshwater biodiversity, IUCN
(Ereshwater Biodiversity Unjit with the Zoo Outreach
Orgarisation undertook a project to assess the conservation
status of all freshwater molluscs, Odonata and fishes within
the region (Figl). Here we summarize the important findsng
of thefreshwater mollusc assessment.

Eastern Himalaya Hotspot Region

Fig. 1. The Eastern Himalayeeshwater biodiversity assessment
region.

We assessed 186 species of freshwater molluscs reported from

this region according to the IUCN Red List Categories and
Criteria (IUCN 2001) and mapped their global distributions.
The assessment included 112 §6Pspecies offastopods and
74 (40%) species ofibalves. The gastropods belong to 13
families and 33 genera and freshwater bivalves to 5 families
and 16 genera. Of the 186 species, onp&tropodspecies
(Lymnaea ovalioandTricula mahadevensjsvereassessed as
Vulnerable (VU) and theitalve Sphaerium austemas
assessed as Near Threatened (MWith avery high proportion
of the species assessed as either Least Concern (66.1%) or
Data Deficient (32.3%{Figs. 2, 3). Given the meagre

DD (32%)

VU (1%)

LC (66%) NT (1%)

Fig. 2.Percent freshwater mollusc species in each global Red List
categoryNT, Near Threatened; V, Vulnerable; LC, Least Concern;
DD, Data Deficient.

knowledge 6the distribution, population trends and threats to
freshwater molluscs in this region, we madeecputionary
assessment based on the level of knowledge about the sites
and projected rangeThis explains why there are so many
species inhe DD and LCcategory

Within the hotspot region the areas of highest species richness
are in the Ganga delta and basins of the Ayeyarwaddy River in
Myanmar. The species richness of freshwater molluscs in the
Eastern Himalayan hotspot region decreases from east to west.
The farhest western region of the hotspot has fewer than 40
species, compared to the eastern region, where nearly 130
species occur. Within the Eastern Himalaya region, the

number of endemic species is highest in northeastern India and
western Myanmar. Some ofegtunique and endemic

freshwater molluscs of this region éelenaia soleniformis
andseveral species éfarreysiaandPseudodorthat are

known only from the Myanmar drainages.

The area with the highest levels of species richness also has
highest levels bData Deficient species. This shows that for an

Fig. 3. The Kathmandu valley, showing habitat similar to the type
locality of Tricula mahadevensi®/U). (Photo: David Allen)
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Threats to all Molluscs (%)

0 10 20 30 40 50 60 70

1 RESIDENTIAL AND COMMERCIAL DEVELOPMENT ‘
2 AGRICULTURE AND AQUACULTURE
Fishing & harvesting aquatic resources
Dams & water management/use
3 POLLUTION
Domestic & urban waste water
Industrial & military effluents
Sail erosion, sedimentation
Herbicides and pesticides

4 THREATS UNKNOWN

Fig. 4. Threats to molluscs within the Eastern Himalaya assessment
region.

exceedingly high proportion of species detailed informaton
lacking The high number of Data Deficient species indicates
that information on population status, habitat, distribution and
threats athe species level is absent or deficient for these
species. Our knowledge of freshwater molluscs fsome

parts of the region is especially limited, mainly due to the lack
of scientists working in these aressa result opolitical
instability (e.g. in Myamar and parts of India and Nepal).
Many DD species are known only from theitii®r 2h

century descriptions, and they have often not been collected
since. There is a need for further expert survey across the
region to determine the conservation status eurrent
distributions of these species.

Many taxonomic issues remain to be resolved within the
regional molluscan fauna. Inconsistendietheavailable data
clearly indicate that the taxonomic situation is still a major
problem in establishing a ddiase for species conservation
planning in the region. However, we emphasimgt the

assessment was based on the best available data for this region

in the published literature.

The major threats to aquatic molluscs in the Eastern
Himalayan hotspot inclle construction of dams, pollution,

Ty i

\ / L ‘r/ / . % f

/ o) | \ ’ = $ 1

: x Ax////'/-' S Pt
Fig. 5. Children in the Nepaleserai, harvesting snailsBellamy:

bengalensigndParreysiaspp) for consumption. (Photo: Prem B.
Budha)

agricultural intensification, impacts resulting from the use of
poisons anather damaging fishing practices, urban runoff

and water abstraction for industry and irrigation (HEig

Among these, pollution (from industry, agriculture amtan
runoff), dams and overarvesting (for food, ornaments, and
other purposed-ig. 5 are the major factors. However, it is

clear that a great deal more information is required on the
scope, scale and impact of threats across the region, as shown
by the large number of species for which threats are unknown.

The best available informatiowvas used for the current
assessment. The very high level of Data Deficient species
shows that there is a great need for further research in this
region. Future research should concentrate on (i) the taxonomy
of the regionsd moY,tisributionfrmu n a
population trends of freshwater molluscs in the hotspot region
and (iii) the key threats to the freshwater mollusc fauna. It is
likely that the level of threatened freshwater mollusc species
will increase when better information on theale and impact

of threats to species and their habitats is available.

The full report is available on lin&he status and distribution
of freshwater biodiversity in the Eastern Himalaya
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Cambridge, UK.
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The IUCN Red List evaluation wakshop on
European terrestrial molluscs
By Eike Neubert

IUCN is conducting a Red Liswaluation of selected

European terrestrial ollusc species, through a project funded
by the European Commission. The aim of fhigject is to
assess about 1200 species from previously selected families,
following the standard IUCN Red List methodology for
regional assessments.

This assessment covers all accepted species of the Aciculidae,
Lauriidae, Orculidae, Argnidae, ValloniidaPupillidae,
Chondrinidae, Vertiginidae, Enidae, Vitrinidae,

Bradybaenidae, Helicodontidae, Trissexodontidae,
Cochlicellidae, Hygromiidae and Helicidae. As systematic and
distributional background, we use the most recent version of
the checklist of Euragan Continental molluscs provided by

the Fauna Europea project. This guarantees a high level of
comparability and reliability of our data. Distributional

records and all other relevant information for each species
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Fig. 1. The workshop participants.dat, left to right: K. Triantis, R.
Roberts (IUCN), A. Cuttelod (IUCN), J. R. Arrebola Burgos, B.Pall
Gergely, A. MartinezOrti. Central row, left to right: O. Gargominy,

B. GémezMoliner, M. Lutz (IUCN), M. Bilz (IUCN), M. Seddon.
Third row, left to ridnt: K. Groh, J. Rietschi, E. Neubert, Z. Fehér, A.
Reischitz, T. von Proschwitz, R. Slapnik, M. Falkner.

critically collected frontheliterature and amended by
unpublished data from private or institutional collections
accessible to the data contributdRegional specialists then
evaluate these species according to the standard IUCN Red
List methodology, and thus deliver a first estieait

particular threatto species in their European range (which in
most cases represents the complete distributianafra
species). This first assessment is then critically ecbssked

by IUCN to guarantee the correct application of the rules and
the coherence of data for all species.

In order to remove any inconsistency of data, an invited
evaluation workshop wagganized from 28 September to 2
October2010in the Natural History Museum of Bern
(Switzerland), which gathered 19 participants (including
IUCN staff) (Fig. 1). The workshop was attended by the
following colleagues (in alphabetical ordel)R.Arrebola
Burgos, Jose Ramon (Spaiivargrit Falkner (Germany);
ZoltanFehér(Hungary);Olivier Gaigominy (France);
BenjamionGémezMoliner (Spain)Klaus Groh (Germany);
Alberto MartinezOrti (Spain);Eike Neubert (Switzerland);
BarnaPallGergely (Hungay); Ted vonProschwitz (Sweden);
AlexanderReischiitz (Austria)JorgRuetschi (Switzerland);
Mary Seddon (United KingdomRajko Slapnik (Slovenia);
KonstantinosTriantis (Greece).

The workshop mainly focused on the most threatened species.

After splitting into four regional working groups
(Macaronesian Islands, Iberian Penins@antral Europe,
Eastern Europe), the classification of the respective species
into IUCN categories asdiscussed. During this process
several problemi European malacologywereaddressedor
example differing concepts regardirtgxonomic levels of
speciesandsubspecies, dnconsistent interpretatioof

national categories of threats and their consequences for
conservatiorat national and European legeFor many
(particularly continental) species, distribution patterns became
visible for the first time. The final assessments should be
published in 2011, leading to a report on the conservation
situation of the assessed families.

This workshop offered a platformrfproductive discussions

in a friendly and open atmosphere, and the opportunity for all
participants to get deeper into the subject. Thanks to the
enormous engagement of all participants, who unselfishly
shared their knowledge, and the tremendous supgdheb

IUCN staff members, this workshdgecamea key milestone

in the project. Its results will be presented to the responsible
European politicians and hopefully lead to differentiated and
adequate conservation actions for the terrestrial molluscs of
Eurgpe.

Eike NeubertCoordinator for theUCN Red List European
terrestrialmolluscs projectNaturhistorisches Museum der
Burgergemeinde Bern, Bernastrasse@d;3005 Bern, Switzerland.
Tel. +41 (0)31350 72 68eike.neubert@nmbe.ch
http://www.nmbe.ch/index.htm

ARKive extends its tentacles in the hunt for image

ARKive, t h e cemwatisedddiyital library of films and
photographs of threatened animals, plants and fisigalling
on all Tentaclereaders to help in the search for imagery of
endangerednolluscs. Se@entaclel8 (p. 51) for more details.

MEETINGS 2011

Freshwater Mollusk Conservation Society2011

The 7th biennial symposium of tikeeshwater Mollusk
Conservation Societwill be held at Seelbach Hilton

Louisville in Louisville, KentuckyUSA, 11-15 April 2011.A
plenary session will open the meeting and provide updates on
freshwater molluskonservation and habitat restoratidhe

focus will be on state and regional management of nadlus
Platform and poster session topics are welcome.

For moreinformation, contact:

Monte McGregormonte.mcgregor@ky.gow1 5025730330
ext221

Leroy Koch,leroy koch@fws.goy+1 5026950468 ext. 106
Or go to theEFMCS website
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