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EDITORIAL In this issue: click onpage

The biggest ever edition dfntaclé But apologies for its late Newszsenef'ts of giant _ClamS; Abalone ppachmg 2
arrival. The biggeffentaclebecomes the more woik needed S EIE MG S firesione srels -
to put it together. The two associate editors have of course Malakowiki - Iberian molluscs website 3
been a great helpnce again Hispaniola pleurodontid 5
This issue includes some good néweintroduction of Res_tnc_ted range land snails in Cuba L
Partulato field exclosures in Tahiti but also ongoing bad Catfenin Clsel e
news of declies and probable extinctiarihe articles are Cuban urocoptid 12
dominated by contributions from South America and the Vertigoin Spain 13
Caribbeanwhich reflects real commitment to molluscs and Brasilian land snail diversity hotspot 14
their conservatioim the regionBut there is alsa diversity of Land snails intercepted entering Israel 16
contributions dealing with Africa, Indiand Nepa,l southeast Climate change impacts dreshwater mollusce Nepal 17
Asia, Israel, Eastern and &gtern EuropeNorth America and MegalobulimusandAchatinain Brasil

of course the Pacific islands. | encourage more of you to
submitcontributions from other regions and countries rarely
representé in the pages ofentaclei | cannot believe that
there are no mollusc conservation stofiesn these places
that would beof interest to the readers déntacle

Conservatiorstatus of molluscs in southern Brasil
Achatina fulicain southern Brasil

Freshwater mollusc declines in California

Listed mollusc species in Canada

Requiem forMelanopsis parressyin Romania
Biology and conservation of freshwater bivalves
Dam construction and mollusc conservation in Brasi
Apple snail biology imPArgentina

Tentacleis an excellent place to publish your news stdries
stories that would not norrhabe published in the peer

reviewed or technical literaturt.is a place for news about
progress on projects related to conservation and what you have

BIGIS LSRG R B BILEIERIERERNRBSIG I
OlIN|Io AN/ 0~ ko INlolw ko]l o 101 IN| Ik 10| o

accomplished during the past yeapastfew years. It is not a Land snail diversity of Kilimanjaro, Tanzania
place fordetailednew research reta andin the futurewill Vertigoin Crimea

not publishexceptionallylong, detailedand dryannotated lists Extinct Platylain the Carpathians?

of species recorded in field surveys. Those kinds of results Urban molluscs in Rio de Janeiro, Brasil

should be published in more formal scholarly jouriiatisey Non-marine mollusc hotspots in the Western Ghats
can be summarised Fentacle mentioning particularly Assisted colonization as a conservation option?

significant species or eventspecially ithey include
attractive illustations.The key is thaT entacleis a newsletter
T apublication thapeoplewill want to read and enjoy from
start to finish | hope you enjoy this issue.

Pacific island land snail®artula; Hawaiian snails
Marine mattersHaliotis, tasty but troubled

Recent publications relevant to mollusc conservation
IUCN and Mollusc Specialist Group news

Robert H. Cowie Meetings 206

Internet resources

Members of the Mollus8pecialist Group
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TENTACLE T PUBLICATION
GUIDELINES AND INFORMATION

Tentacleis a webbased newsletter, accessed at

www. hawaii.edu/cowielab/Tentacle.htmvhere 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 the
following guidelines.Carefully ollowing the guidelines will
makethe lives of the editorial teara lot easier!

Your submissiommust be relevant tanollusc conservation

| usually make only editorial changes to submitted articles and
in the past havaccepédalmost everything sent to me.
However, before | accept an article | will assess whether it
really includes anythingxplicitly relevant to mollusc
conservation and whether any conclusions drawn are
supported by the information presentBdr examplenew
records of nonnative species will not be accepted unless
there is a clear and significant relevance to mollusc
conservation Sa, fully explain the conservation relevance in
your article and be sure not to speculate too wildly
Unjustified statements (evefprobably true) do a disservice
to conservation as they permit our critics to undermine our
overall argumentsTentacle however, is not a peeeviewed
publication and statements madélentacleremain the
authorsé responsibilities.

| stress thaTentacleis not a peereviewedpublication Please
do not se@ entacleas an easy way to get your original data
published without going through the rigours of pesiew.
Tentacleis a newsletter ansb it is primarily news items that |
want, including emmaries of your ongoing studies, rather
than full, datarich reports of your research. Those reports
should besubmittedto peerreviewed journals. | will
increasingly decline to publish articles that | feel should be in
the peetreviewed literature, espilly if they are long.

There istherefore alimit of three published pages

including all text, illustrations, references, etc., for all articles
that | accept for publication ifentacle(though | reserve the
right to make rare exceptions i€bnsider it appropriaje

Please make every effort to format your articlejncluding
fonts (Times New Roman) paragraphing styles, heading
styles, andespeciallycitations, in a way that makes it easy
for me simply to pasteyour article into Tentacle which is
created in Microsoft Word. Please @y specialattention to
the format (paragraphing, fonts, etc.) in past issues.
Conformance to the guidelines has improved perhaps
because of my manynany reminders But it still takes
many many hoursto format your submissionsi please do
it for us! Especially, please pay very careful attention to
the format of references in the referace listsi it still takes
inordinate amounts of time deleting commas, inserting
colons, changing journal titles to italics, putting initials
after not before names, deleting parentheses around dates
and so on Here are examples of how it should be dond
please follow them very arefully:

Selander, R.K., Kaufman, D.W. & Ralin, R.S. 19%¢Iffertilization
in the terrestrial snalRumina decollataThe Veligerl6: 265270.

South, A. 1992Terrestrialslugs: biology, ecology, and control
Chapman and Hall, London. x + 428 p.

Cowie R.H. & Robinson, D.G2003. Pathways of introduction of
nonindigenous land and freshwater snails and sllrgsnvasive
speciesVectors and managementategiesed.Ruiz, G.M. &
Carlton, J.T), p.93-122 Island PressWashington

Also note thatllustrations must fit in a single column, so
make sure your maps and diagrams are readable and show
what you intend when they are reduced to this size.

Printing and mailing offentaclehas 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 lis to theapplication.

Membership of the Mollusc Specialist Group is by invitation.
However, everyone is welcome to submit article$eatacle
and to promote its distribution as widely as possiBiace |
announce the publication of each new issueltalab 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. I also announce the availability of each issue on the
MOLLUSCA listserver (for details, sge 57 of this issue of
Tentaclg and theUnitas Malacologicanembers amail list.

As always, | reiterate that the contenfl@tacledepends 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 issue (published once a year,
usuallyin Januaryor at least soon thereafter

NEWS

Giant clams provide multiple benefits to coral reef
ecosystems

From: Oryx 49(2): 191, April 2015

The 13 species of giant clams of the I#elacific coral reefs,

t h e wlargdstandlluscs, have significant ecological value
in coral reefsperforming multiple functions. A variety of
predators and scavengers feed on their tissues, and the
zooxanthellae, faeces and gametes they discharge provide
food for opportunistic feeders. Their shells serve as nurseries
and refuges for young fish, and pide a substrate for
colonization by epibionts. The clams help to build the reef
structure, increasing its topographic heterogeneity, and act as
reservoirs of symbiotic zooxanthellae, which are essential for
a healthy reef. Their calcium carbonate shalbalrovides
material that is eventually incorporated into the reef
framework. The clams, which are a vital indicator of coral reef
health, face significant threats from overfishing, and it is
hoped that a greater understanding of their ecological value
will make them a focus for conservation attention.

Source: Biological Conservation 181: 11123(2015)

New Scientisf2014)



http://www.hawaii.edu/cowielab/Tentacle.htm
http://www.unitasmalacologica.org/index.html
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Abalone poaching linked to drug gangs
From: Oryx 49(1): 6, January 2015

Extensive poaching of perlemoen abalone has been linked to
growing drug addiction in coastal communities in South

Africa, according to a report produced BRAFFIC and

funded by USAID. lllegal trade in this sea snail, from Africa

to Asia, is controlled by crime syndicates. Divers harvesting
the abalone are paid in drugs instead of cash, fuelling social
problems in impoverished communiti&outh African

abalone is considered a delicacy in East Asia, where it is
expensive, and most of it ends up in Hong Kong. Although
annual quotas have been set for harvesting of the snalils, these

have been exceeded by more than ten times in the past decade.

The species is particularly vulnerable to eezploitation

because it inhabits shallow water, is slow moving and slow
growing and is late to reproduce. The TRAFFIC report will
provide a basis for future interventions to address the poaching
crisis and inprove enforcement.

GOING, GOING . .. NARROWLY
ENDEMIC SNAILS IN SOUTHEAST ASIA
AT IMMINENT RISK OF EXTINCTION
AS A RESULT OF QUARRYING FOR
CEMENT

By Tony Whitten

Isolated limestone hills are well known for the remarkable
micro-endemism among many of the animals living on them,
or in their caves. Species can be found in just one cave or on
just one hill and nowhere else. What has not been done

recently is to engage the companies that are quarrying some of

these hills forhe manufacture of cement. The larger cement
companies do give some attention to biodiversity, but a trawl
through their websites shows that this attention is focused
almost entirely on the rehabilitation or restoration of sites
typically the creation of etlands from the pits left after the

hill has disappeared into brown sacks.

There was press coverage in late 2014 when a new species of
snail, Charopa lafargeiwas named for Lafarge, the
multinational cement company that is quarrying the only hill
where it(and seven other species of invertebrates and plants
is known.Flora & Fauna Internationaind IUCN are engaging
with the Lafarge staff in Paris and Kuala Lumpur and there are
signs that a means of achieving rational management of the
site might be found. The Lafarge policies read well, but their
implementation on the ground for complex biodiversity sites
seems to & a challenge.

There was also attention given in a recent Red List to another
Malaysian snail species that is now categorized as Extinct
because of the cement quarryimdnich totally eliminated the
only known site.

Also in Malaysia are limestone hillkat are being quarried by
the international Malaysian conglomerate YTL (the owners of
Wessex Water in the UK). One of these, Tenggek Hill, is the

only known site for three species of unusual sntike

elephant trunk sna{Hypselostoma elephpshe Tenggek
braided snai(Plectostoma tenggekensandthetowered
braided snai(P. turriforme), which is also know from the
nearby Sagu Hill. But Sagu Hill is also being converted into a
pit by YTL. These three species have recently been
categorized on thkJCN Red Listas Critically Endangered.
The only natural habitat remaining for them on Tenggek Hill
is two tufts of forest on the top. Tenggek and Sagu Hills are
also the only known localities for the attractiverbParaboea
bakeri and the ferrCalciphilopteris alleniadgs known from
Tenggek Hill and just four other sites (all in Peninsular
Malaysia). IUCN wrote to the YTL CEO in KuaLumpur
aski ng f or sassorancetattheyawillyavid the
imminentextinction of these species, and offering assistance
with conservation planning. A year later there is still no
response.

Meanwhile in Vietnam the Swiss cement giant Holcim (which
has recently merged with Lafarge) has quarries in a group of
isolated limetne hills in the far south, close to Cambodia.
Neighboring hills are being quarried by much smaller
Viethamese and Chinese companies. Early in 2(RédaL st
assessment of the dozens of narrowly endemic soails,
invertebrates and plants from those hills will be conducted in
the new Cambridge Conservation Campus. This is likely to

l ead to the identification
of Critically Endangered species. IUCN has been engaging
with thecompany for some years but real progress on the
ground has yet to be seen.

Finally, in Cambodia, the Ministry of Environment is
considering bringing together the major cement companies
after a shorYouTube videashowed a limestone hill being
quarried by a Thai company without appropriate assessment of
biological impacts.

Tony Whitten,Fauna & Flora International, Cambridge, UK
tony.whitten@faundlora.org

MALACOWIKI, THE WIKI OF THE
IBERIAN MOLLUSCS

By J. Sebastian Torres Alba & Miguel Carrillo Pacheco

Malacowiki (Fig. 1)was created back in 2009 to
collaboratively put together resources of the many molluscan
species that inhabit mainland Spain and Portugal plus the
Balearic Islands and the Macaronesian archipelagos (Canary
Islands, Madeira, Azores, Cabo Verde and Selvggen

We have been adding entriestte list of terrestrial species
and creating dedicated species pages since then. All snail
pages follow the same template (description, hgbita
distribution, bibliography, etc.), have pictures of the shell and
display a distribution mafe.g. Fig. 2) Optionally, each page
may have an embedded footage of the species if there is a
video on themalacowiki youtube channel

There are nearly 90 species listed and a similar number of
videos. The number of taxvill keep growing every year; we
intend to add hundreds in the future.

of


http://www.traffic.org/home/2014/10/8/organized-crime-drugs-and-poverty-are-behind-south-africas-a.html
http://www.fauna-flora.org/
http://www.iucnredlist.org/
http://www.iucnredlist.org/
https://www.youtube.com/watch?v=9-_jR_awegI
mailto:tony.whitten@fauna-flora.org
http://malacowiki.wikispaces.com/home_eng
http://malacowiki.wikispaces.com/ListadoGasteropodosTerrestres
http://www.youtube.com/user/malacowiki/videos
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Welcome to the wiki of the Iberian Molluscs

We welcome you to our online e BN
community. The goal of this space is to
gather the knowledge of a group of amateur
malacologists that want to put together and
share on this page all they know about this
fascinating group of animals in the Iberian Peninsula (mainland
Spain and Portugal) , the Balearic Islands and the Macaronesian
Region. This page is under testing and we will thank help in the
future, once it is open to new contributions. The website is mainly
in Spanish but you can always check out the pictures, videos and
distribution maps

List of Iberian & Macaronesian Molluscs

* Cards of species

o Terrestrial gastropods
o Freshwater gastropods
o Freshwater bivalves
o Marine gastropods
o Marine bivalves
o Other marine species
» Checklist of Continental Mollusc Species in the Iberian
Peninsula (mainland Spain& Portugal), Islands and
Archipelagos (Balearic Islands, Canaries, Madeira, Azores
& Cabo Verde) with distributions
* |ist of synonyms of continental mollusc species in the
Iberian Peninsula (mainland Spain& Portugal), Islands and
Archipelagos (Balearic Islands, Canaries, Madeira, Azores
& Cabo Verde)
* |ist of marine moliuscs from the Mediterranean Sea_the
Atlantic and Mauritanic
o List of marine moliuscs from the Mediterranean. the
Atlantic and Mauritanic(synonyms)

Family Galleries

Visual Guide with the pictures of each species arranged in a
gallery: Terrestrial - Freshwater- Marine gastropods - Marine
Bivalve - Other marine species

Video Channel?®
Malacowiki Youtube cannel

Facebook~

n We will periodically make announcements of updates in
Malacowiki. Foliow our page on Facebook to stay up to date

Fig. 1. Malacowikihomepage

The goal of this web site is to disseminaidely knowledge

of species that is quite often accessible to academic circles but
difficult for the general publito reach. Many of the species of
the regions under consideration are enderastricted to

small areasand others are experiencing serious desline
numbers and distributien

The site contributes data and distribution maps that
demonstrate the vastwirsity of Iberian and Macaronesian
molluscs, a treasure that we must preserve for future
generations.

Candidulasetubalensis

Irala Gaeyla de HYGROMIDAE ¢ ol Listado ge Gastetpodos Teresties

Candidula setubalensis (Pfeiffer, 1850)

(= sarruie Morels! 7845 (non Benson

Descripcion

(08 Notea, 1941) Concha escalanfome, més depnmids por la parte supenor, redondaada an
I8 Dase; Cnco visaRas de espira anguinsas, supedicss cuberta de fuartes costilas
rsborde de las visalas de aspina graaso y asesraco, producsdo por ia prolongacion de las

cuUNvasas,

asirias hasta ol margen, cavsdad umbihcal pooo ancha, abestura ovad. con un S8 producico
por ln carana de i utima voalta ¥ sftuado un poco por debajo de & linea da suturn
porstoma simple. Color amaniiento, algunis voces con frazas espirakes miis oscuras
Dimensiones. diimatio entre 7.9mm Altura ealra 3-4mm

Identificacion y especies similares For su forma sk podria ser confundida con Canaduts
Coudensss, Sungue e2ts INMa a5 més grands y con i quilia pedlénes menss marncada
Histdncaments ha sdo confundida con olfas fommeas de Xerosrasss que Bmbedn viven &n la
Paninsuia

Blologia: NiA
Habitat En srbustos y beto pledras 0s roguadales calizos

Distribucion Endémica de Porlugal dende habite & Serra da Arrabeda y alrededoras, cerca
da Setibal

Conservacion
Seqin la bbkografia puede fommar ColNEs NUMENDSas, Sundue muy lecalizadas
Estado legal o grado de protaccion: no amenazada
Amenazas neguna
Medidas de conservacion minguns
BISBLIOGRAFIA
* Nobee, A {1841) Fauna maiacologesa de Pomugal Il Molusoos terestres e luvas
Coilmbia. 277pp + 28 pl
+ Gittenbarger, £ (1883) Digong in the grarvayard of synomimy, in search of
Portuguese speces of Canddula Kobslt, 1871 (Molusca Gastropoda Puimonata
Hygromdae). Zool Med. Lesden 67 283-293
Puanga, A 1(1994) Estudio tcondimeco y ogeograbco de B superfamiba Hslioodea
Rahmasqua, 1815 (Gastropoda Pumonata: Stylommatophora) de ta Paninsula ibénca

o Islas Bakores Tass Docloead Unevarsidac del Pals Vasco 970 pp

Kittal, K {2002). Endermische Landschneckon Portugals und dor angronzendoen
wasthchen Iberschen Halbinsel 1. Canddule selubalenss (Pleiffer, 1850)
Pulmanala, Hygrormdse) CC-Info 32(446) 1517

FOTOGRAFIAS

Fig. 2. Example species g& (Candidula setubalengis

There are specific sections in each species page for legal
protection status and conservation measures adopted or
recommended. Unfortunately, it is often the case that the laws
lag behind the actual conservation needs and the Malacowiki
team wants to dis part in raising awareness of the need to



http://malacowiki.wikispaces.com/home_eng
http://malacowiki.wikispaces.com/Candidulasetubalensis
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Candioula belemonss

Candidusa arganca

Candduia camponobiens

Cantviuia carrapateirensin Candidua codia Cangduia corbotan

Fig. 3. Partial view of thélygromiidae galleryage.

protect a pleiadf most remarkable species, some of which are
endangered to different degrees, even critically.

Malacowiki is mainly written irSpanish buthe pictures,

family galleries (see a sample of a gallery in FigaB8d videos
should be useful for anyone interested in the malacofauna of
these regions. There are also four checKisked from the
homepage (Fig.)lthat will be of use fothosenew tothe

fauna of the Iberian Peninsula and related archipelagos.

J. Sebastian Torres Alba, Spanish Malacogical Sodetgditor of
Malacowiki, Malaga, Spainjstorresalba@yahoo.es

Miguel Carrillo Pacheco, ceeditor of Malacowiki,Madrid, Spain.
mcarrillopacheco@gmail.com

CONSERVATION STATUS OF
COLONICONCHA PRIMA
(GASTROPODA, PLEURODONTIDAE)

By AltagraciaEspinosa J. & Ruth H. Bastardo

Coloniconcha primailsbry, 1933 is an endemic terrestrial
mollusc, considered to be the only seshiig on the island of
Hispaniola. Thispecieccursin cloud foresin the eastern
portion of the Sierra de Bahoruco, in the southwestern part of
the Dominican Republic, and in the cautousMassif de la
Selle on the Haitian sidef the borderBoth locations are part

of the soutternpalaeca-island of Hispaniola. There is an
isolated population at Sierra Martin Garcia in the Dominican
Republic (Breure, 2010).

Little is known of the natural history, biology and

conservation status of this monotypic gertdswever,

scattered observations in Barahona province, Sierra de
Bahoruo (20022009), as well as a recent project on the
terrestrial invertebrate fauna of Dominican cloud forests
(20102015, except for 2014) have brought some insight to the
ecology, biologyandpopulation and conservation statusof
prima.

Some of this infrmationwas obtained from Loma Remigio, a
locality in the protected Monumento Natural Miguel Domingo
FuertesStations were established Rrestoea montana
(manaclarespalm forestwith samples obtained from plots
and transects over a year (June 2010Q@oiber 2011).

Surrounding areas were inspected dubinth theday andhe
night, allowing new populations . primato be identified.

The eastern area of Bahoruco was covered by a broadleaf
cloud foresexhibitinghigh endemismwhichis in part dugo

its historic origin, isolation and environmental conditions.
Three types of original vegetation have been described, some
remnants of which are still found atariousaltitudes:1)
manaclares2) forest dominated bilagnolia hamoriand3)
Scheffleraremulaforests. These are interspersed with
secondary vegetation or areas degraded by human activity
(Guerrero, 1993). A great portion of the original forest
coveragehas beememoved to plant coffee under the shade of
amapola Erythrina poeppigianpandnative trees like guama
(Inga verg; because of their humidity and shade, these
habitats have been recolonized and often are valued for their
contribution to wildlife conservation. Other uses like ranching
andcultivatingshort cycle cropbave resulted itoss of the

Fig. 1. Area desbyed for agriculture in the manaclares forest.

Coloniconcha primabccursin open areas like roaidesand

sunny trails in cloud forest remnants. It is alsorfd in areas

with a high human impact where secondary vegetation and
abandoned crops grow. For example, at Loma Remigio, out of
133 specimens observed only nine were within the manaclar,
with the rest seen in adjacent areas, on the pathway to Cortico
River and at the border between the forest and open areas. Of
the observed individuals 37 were resting and 96 were moving
on foliage, branches and stems.

The average temperatuaiethe station closest to the town of
Polo was 22 °Cwith an average annual pipitation of 1,950

mm (Martinez Batllest al, 2013). In the areas sampled
between 2010 and 2011, the temperature measured was
between 17 and 21 °C, and relative humidity between &td1
87.1 %.Coloniconchaprimawasfoundat altitudes ofl.,04G
1,416 m dove sea level (highest elevation in the area is 1,603
m at Pie de Palo hill (Breure, 2010; Martiregzl, 2013).

This specisis considered to be a generalist because of the
great variety of plants used for feeding and resting, as well as
the use of viy different habitats. The flora of the eastern area
of Bahoruco presents a high diversity of autochthonous
speciesandC. primauses ayreatvariety of vascular plants,
bothnativeandintroduced andcrops for feeding and resting

47 species in 46 genera and 37 families. The highest frequency
of feeding observed wasm Urera baccifera Lepianthes



file:///C:/Users/Rob%20Cowie/Documents/My%20publications/Tentacle/Tentacle%2024/Carrillo/jstorresalba@yahoo.es
file:///C:/Users/Rob%20Cowie/Documents/My%20publications/Tentacle/Tentacle%2024/Carrillo/jstorresalba@yahoo.es
file:///C:/Users/Rob%20Cowie/Documents/My%20publications/Tentacle/Tentacle%2024/Carrillo/mcarrillopacheco@gmail.com
https://malacowiki.wikispaces.com/HygromiidaeGallery
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We have records from seven months including low and high
rainfall seasons (January, March, April, June, August, October
and December), in which we observed eggs, juesnil

subadults and adulttye climatic conditionswith little

seasonal variatigreoud favour several reproductive events

per year. The overaflumberof individuals observed varied

from one location to the other. In several counts at the end of
January 2015, at EI Manaclar, in an area of cloud forest highly
altered by agriculture and raning, 449 individuals (282
juveniles) were observed; this the largest population @f.
primafound to dateand perhapa recovery process is

occurring thereasother mollus species also have large
popubtions. One specimen with eggsa dirt nest as found
under a rocktheeggs were taken to the laboratory where they
hatched. Also in April (Loma Remigio, 2010) nigvinatched
individuals were found on a fertile frond of the f&@lechnum
fragile, lookinglike drops of wate(Fig. 4).

Fig. 2.Coloniconcha primarossing from ond helypterissp.
frond to another.

umbellata Eupatorium odoratunrBrugmansia candida
Thelypterissp.,Odontosoria uncinellaUrena lobata
Gliricidia sepium Lobelia robustalnga vera Boehmeria
ramiflora andStachytarpheta cayenengisg. 2).
Coloniconchaprima also feeds on withered or decayed
flowers and leaves.

Habitats for this specsewere coffee crops, montane forest,
trees, shrubs and other plants (Breure, 2006¥ee crops are
common at high elevation (above 800, lging a substitute

for natural forests in Bahoruco. This species is associated with
the native flora growing at tHeoundaries bewtweecoffee

crops and forest. The only cultivated plant we found used by
C. primafor feeding was chayoté&échium edujehowever

we have not seen any populations in coffee plantations. Other
substrates like rock crevices, dry branchedwoocnpoles

were also used. In 2013, at Monteada Nueva, six adults were
found inside e crevices of scattered rocksan open area
where little vegetation now exsstbutthat wascovered with a
dense forest decades ago. At El Manaclar (2015, 1,239 m
above sea level) we withessed behardbpatterns previously
unknown for this speciesyith active individuals at ground

level and numerous adults resting on a fence pole (Fig. 3). We used to consider the populations from Loma Remigio as
the largest and healthiestowever the discovery of new
populations at El Manaclar and on the way up to Monteada
Nueva (2015) (both at the edge of the highway) have proven a
pleasant surpriséecause othe numbersof individuals found

in different state of development. In recent decaqasound

20 years), the loss of forest coveragé¢he zone around

Cachote (Loma Remigio), Cortico and Monteada Nueva has
been estimated at 20 % (7.2%mand the regenerating forests
have grown sparsely (Martinez Batlle, 2013)ntinuous
perturbations nght notpermitrecovery of populations where
onlyisolated individuals have been found (El Gajo del Toro,
Cortico).

Fig. 4. Frebly hatched juveniles, Loma Remigio (2010).

Construction and maintenance of roads as access routes to
crops, agricultwal activities, ranching, the renewed illegal
extraction of treeto produce charcoal, fires of anthropogenic
origin, the replacement of former shaded coffee crops and the
return of short cycle crops like beeBeta vulgarid_.) (e.g.

Fig. 5)arecurrent threat$o the survival and conservation of
this species, whichtii does not have any legal protection.

Fig. 3. Aggregation o€. primaon a fence post fence at El
Manaclar.
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Fig. 5. Areas used for ranchinigft) and for beet cropgight).

The field work and observatisrundertaken during0162015
were funded by the Ministry of Superior EducatiSeience
and Technology (MESCyT) through FONDOCyYT No. 2009

102 to Rut hRegdrdingBredvbliuscandi o A
ArthropodFauna of the c¢loud
20141A2-136 to Rosa Rodr2gueg

and polinationof Vaccinium(Ericaceaed. We thank Lucy
MartinezGuerrero for translatopnthemanuscripgndAmérica
Sanchez, Candy Ramirez and Samy Genarltafoand
fieldwork assistance.

Breure, A.S.H. 2010. The rediscovery of a sshag: Coloniconcha
primaPilsbry, 1933 (GastropodR]eurodontidae) from
Hispaniola Basteria74(4-6): 78-86.

Guerrero A., A.E. 1993Magnolia hamor; la flora y la vegetacion
asociadas, en la parte oriental de la Sierra de Bahoruco, Republica
DominicanaMoscoso&/: 127152.

Martinez Batlle, J.R., Camara Artigas, Bantos Grullon, I., Herrera
Hernandez, D., Medina Castillo, E.V. & Laurencio Girén, G. 2013.
Geomorfologia y geobotéanica de Monteada Nueva, Cortico y
Cachote, Sierra de Bahoruco, Republica Dominicana: superficies
corrosivas, pedimentos y bosques nubladgosreizados en karst
de montafia media tropicdinuario de Investigaciones Cientificas
2(1): 1827.

Pilsbry, HA. 1933. Santo Domingan land mollusks collected by
Daniel C. Pease, 1932, and by A.A. Olgsb916.Proceedings of
the Academy of Natural Scien@s 121162, pl. 611.

Altagracia Espinosa & Ruth H. Bastardo, Instituto de
Investigaciones Botanicas y Zooldgicas, Universidad Autonoma de
Santo Domingo, Ave. Alma Mater esquina Correa y Cidrén, Ciudad
Universitaria, Cédigo postal 10105, Santo Domingo, Distrito
Nacional, Republica Dominica.altagraciaespinosa@yahoo.com

RESTRICTED-RANGE SPECIES IN THE
COASTAL ZONE OF HOLGU IN, CUBA:
CHECKLIST AND NEW RECORDS OF
PRIORITY SPECIES FOR
CONSERVATION

By Alejandro Fernandez, Steffen Franke & AleSigarez

Restrictedrange species are a priority for biodiversity
conservation. Their small area of occurrence makes them
intrinsically vulnerable to threats, in particular if they are
constrained to island3he Cuban land snai&una, with

more than 98% of the species beinghdemic (Espinos&
Ortea, 1999)mustthereforebe considered an important
hotspot for biodiversity conservatioAt the local scale, for
conservation of biodiversifyspecies and subspecitst
occur in onlyvery few localities aref high importance to

local and regional governments and thegenciesnvolved
in sustainable development. In Cuyleavironmental law are
robust.

However, éwer natural wildlife habitat areas remain each
year. Moreover, the habitat that remains hasrofteen
degraded and beslittle resemblance to the original wild
areas. Habitat losgdue to destruction, fragmentation or
degradationis the primary threat to the survival of wildlife. In
1990 rapid development of sun and beach touitshiolguin
provincebeganand has continued. The coastal landscapes
have changed and this habitat disturbance has evidentirhad
impact on terrestrial mollusqFernandeet al, 201%). In the
last 15 years several localities of interest for tourist

Fores tdgvel%omgqt ap tw—:tp@q rvqmo 'tge.coastal zonef
P e THPI9UR BravinGe aé"% hesudEd net i

Known local endem|c species should be of major significance
as a conservation focus, but the key information on these
species is limitedThis articlelists therestrictedrange land

shail speciesf the coastal zonef Holguin, providing

commen$ andnew recordsThe areastudiedis between the
coastlineandabout 4 kmrinland, limited by the first three
terrace levels and adjacent hills. The taxonomy follows
Espinosa & Ortea @99). The field work was carried out in
20132015atthe followinglocations(Fig. 1):

1. Mayarimunicipality. Saetia key, Delta del Rio Mayari; Guatemala,
Felton, Levisa, Cabonicd5-25 September22-24 November
2013.

2. Antilla municipality:Peninsula EI Ramén de Antilla, November
19-292013 12-16 Marchand15-18 May 2014.

3. Rafael Freyre municipality: Cayo Bariay (key) to Naranjo b8y,
15 and 26Vlarch2014.

4. Gibara municipality: Punta de Mangle to Playa Los Bdj6<4,8
February12-15 September]5-18 October 20146-8 March, 25
28June 20-23 July 2015.

5. Banes municipality: Guardalavaca beach, Samddijo Seco
bay,9-14 July 2015 Morales beach, Punta de Mulas, Cabo
Lucrecia and Ensenada Rio Set®21 December 2014.

6. Moa:Yaguaneque to Rio Jagua®i12 January 2015

7.Frank Pais: Cananov@uajaca, Cayo Mamb8-10 April 2015.

n

M T
C

Fig. 1. Coastal zone of Holguin province: sampling areas 1
Source of map: Google Maps, 2016.

Fifty-onerestrictedrangespecies of terrestrial mollosare

listed from the Holgin coastal zoneOf these 21 species have
allopatric subspecies, all restricted to small geographic areas
with one orafew localities(only those present in thdolguin
coastal zonare listed below)All are endemic to Holguin
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province. The largest number of species are in the families
Potamiidae and Cerionidae.

Twenty-two speciesare new recordfr the areaMore
research is still needgeihcluding visitingthe type localities of
described species and subspecies.

Kowledge of he restricteedtange speciesf Holguin 6 sastat o
zone will be useful for furthezonservation planningnd
managemeriy local stakeholders, local government,
educational institutionsnuseums, and other institutions with
responsibilities for protecting biodiversity. Vwecommend
specific safeguards for the conservation of extinepoomme
species, such as therestricted land snalof the coastal zone
of Holguin province asall resticted-range species are
intrinsically vulnerable tdoth naturathreats andhreats from
human activities.

This work is part of the complex process of environmental
education centered on local communities and we are planning
some actioafor protection of restricted terrestrial molass

Restricted-range gastropods d the coastal zoneof Holguin
province

CYCLONERITIMORPHA

Family HELICINIDAE

1. Helicina holguinensi€lench &Aguayo, 1953. La Calera, San
Germéntype locality (Espinos& Ortea, 1999)New record: Cabo
Lucrecia, on trees and bushes.

2. Helicina poeyiPfeiffer, 1859

Helicina poeyi gibarensiguayo, 1953Punta del Fuerte, Gibara,
subfossil (Espinos& Ortea, 1999)No evidence of live specimens.
3. Alcadia euglyptaClench& Aguayo, 1950. Cerro Cariblanco and
other localities around Hold and Gibara (Espinoga Ortea, 1999
New records Cerro Las TinajitasCerro Colorado.

4. Emoda blanesClench & Aguayo in Aguayo, 1953. Around Banes
and Antilla cities (Espinos& Ortea, 1999)New records Cerro de
Yaguajay, Cerro Los Muertos, Punta Altgher placebetween

Samé and Naranjo bays, Ensenada de Jucaro and other places on
Peninsula El Ramon.

5. Eutrochatella(Microviana) spinopomaiguayo, 1943. Previously
only knownfrom two localitiesin the former province of Oriente
(Espinosa& Orteg 1999);recorded betweeRlaya Pesquero Nuevo
andPlaya Caleticas (Richlingt al, 2007).May berestricted to
coastal karstibiabitats New records Ensenada de Jucaro, Antilla.
LITTORINIMORPHA

Family POMATIIDAE

6.Chondropoma laeturth A Gut i errezo i n Poey,
subspecies, all from Gibara municipality, twatlre coastal zone
(Espinosa& Ortea, 1999):

C. |. appendiculatunTorre & Bartsch, 1938. Loma La Vigia, Gibara
(Espinosa& Ortea, 1999)New record Abra de Gibara.

C. . breviarusAguayo, 1953. Caletongtype locality (Aguayo,
1953;Espinosa& Ortea, 1999 New record Los Cocos, Eolic Park
in Gibara, Holguin.

7. ChondropomaguayoiTorre& Bartsch, 1938. Silla de Gibara
(Espinosa& Ortea, 1999)Occurrence confirmed but rare.

8. Chondropomaolidulum( fi G u ndin Péeiffdr, 1860).
Subspecies

C.s.banesens@guayo, 1944. Cayo de la Raya, Banes (Espigosa
Ortea, 1999).

C.s.isabelaeAguayo, 1943. Finca Godinez, Punta de Mulas, Banes
(Espinosa& Ortea, 1999)New record Cabo Lucreciaifjhthouse
Ensenada Rio Seco, Banes.

C. s.lucreciaeAguayo, 1943. Cabo Lucrecia lighthouse, type locality
(Espinosa& Ortea, 1999)New Record: Rio Seco, Banes.
C.s.melanaxisAguayo,1943. CafionBanes bay (Espinosa Ortea,
1999).New records Morales beach to Banes h&unta de Piedra to

El Ramén beach, Antilla.

C.s.tanamens&orre& Bartsch, 1938. Sagua de Tanamo (Espinosa
& Ortea,1999).

C. s.vitaenseTorre & Bartsch, 1938. Costa Oeste de la Bahia de Vita
(Espinosa& Ortea, 1999)Pesquero Nuevo (Fernandeizal, 201%).

9. ChondropomairgineumAguayo, 1953Two subspecies (Espinosa
& Ortea, 1999).

C.v. virgineumAguayo, 1953. Cayo de la Virgen bahia de Nipe
(Espinosa& Ortea, 1999).

10. Chondropomalberti Clench & Aguayo, 1948Cabo Lucrecia,
Banes, type locality (EspinogaOrtea, 1999)occurrence confirmed.
11.Chondropomarnesti(Pfeiffer, 1862).Subspecies:

C. e quinonesiAguayo, 1943. Cerro Yaguajay, Bansge locality
(Espinosa& Ortea, 1999)New record Cerro Los Muertos, Banes
municipality, near Guardalava beach, @bale Maita

C. e hortensiaeAguayo, 1943. Sama, Banes (Espin&s@rtea,

1999).

12.Chondropomaonfertum(Poey, 1852) in Espinosa Ortea

(1999) Subspecies:

C.c. alleni Torre & Bartsch, 1938. Sagua de Tanamo (Espigosa
Ortea, 1999). Corinthya, Barrederas, Cananova on Sagua de Tanamo,
Frank Pais municipalitiNew record: Yaguanque, Moa.

C.c. nipenseTorre& Bartsch, 1938. Bahia de Nipe, Antilla, Felton
Cayo del Rey (Espinosa Ortea, 1999; Fernandet al, 201%).

C. c.perplexuniTorre & Bartsch, 1938Gibara(Espinosa& Ortea,
1999), El Yayal and Cerros de Maniabon (Fernandez, 20/@9y.
records: Naranjo bay, Rafael Freyre municipality; Peninsula El
Ramaén de Antilla, Antilla municipality; Cayo Saetia, Mayari.
13.Limadora garciang/Aguayo, 1932)One subspecies:

L. g. sillaenss (Torre & Bartsch 1941). Silla de Gibara (Espin@sa
Ortea, 1999)Pesquero Nuevo (Fernandeizal, 2015).

14.Wrightudora banensidguayo, 1944Punta Gorda, Cabo

Lucrecia, Banedype locality (Espinos& Ortea, 1999)New

Records: Punta EI Ramdn de Antilla, Ramon beach near Lucrecia
lighthouse, Banes.

15.Wrightudora enod¢ " Gundl acho
W.e.enode( iGundl acho i n PHdguihfer, 18
province.New records Laguna Blanca, Los Cocos, Ezcobancha,
localities between Gibara city and Caletones beach.

16. Wrightudora gibaranaAguayo, 1943. Loma de La Vigia, Gibara
(Espinosa& Ortea, 1999)New records Curva la Campana and
Rancho Bravo, Gibara.

STYLOMMATOPHORA

Fagnily 4 ROCORTIOAE ,

17.1ldiostemmalfredoi Franke & Fernandez, 200Cerro de
Yaguajay, cerro Los Muertos (Franke & Fernandez, 2007; Espinosa
& Ortea, 2009)New records Punta Alta Retrete Abajo, Banes.
Extinct populationsLimoncito, Camazén (Baguano®jlon Hill,

Los Tibes Lindero Cruz Hill (Holguin) (pers. obs., A. Fernandez,
2009).

18.Macroceramus interrogationi§orre & Bartsch, 197%n Torre&
Bartsch, 2008 Subspecies

M. i. lituratus Torre & Bartsch, 197%n Torre & Bartsch, 2008 La
Silla, Santa Lucigand fromGibara (Torre & Bartsch, 2008). Los
Cocos (Fanke& Fernandez2004 asM. pictug. New records
Laguna Blanca, Gibara, the Bioparque Rocazul, Bahia de Naranjo
Rafael Freyre municipality.

19.Ma cr o c er a nGumdlagiin @feiffes 1859 Subspecies

M. p. reticulatusTorre & Bartsch, 197%n Torre& Bartsch, 2008

La Silla, Santa Lucia, Rafael Feryre municipality.

i Subspetiesi f f er
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20. Spiroceramus barbouAguayo, 1958. Curva de la Campana,
Gibara, type locality (Espinosa Ortea, 1999)Rancho Bravo
(Fernandez &ranke, 2008).

21.Microceramus mino¢Arango in Pfeiffer, 1866). Bahia de
Tanamo, Sagua de Tanamo, Frank Pais municipality (Espfnosa
Ortea, 1999)Not seen irR0th or 21st centuries

Family CERIONIDAE

22.CerionaguayoiTorre & Clench, 1932. Two subspecies from
Holguin (Espinos& Ortea, 1999).

C. a. aguayoiTorre & Clench, 1932. Camino de Caletones, 6 km
westof Gibara (Espinos& Ortea, 1999). New ords at the same
locality, Gibara lighthouse and Los Cocos, Eolic Park.

C. a. bequeaertiTorre & Clench, 1932. Faro Lucrecia lighthouse,
type locality (Espinos& Ortea, 1999). Punta de El Manglito, 4.2 km

east of lighthouse to near Playa de El Muerto around 3 km west of the

lighthouseln the contact zone there are hybrid<Coforrei moralesi
X C. aguayoj and between these a@dbanesenseHybridization

has been seen in Cuban cerionids (G&l&sould, 1979).

23.Cerion albertiClench &Aguayo, 1949. Punta del Puerto, Banes
bay, Peninsula EI Ramén de Antilla (Espinéds®rtea,1999). El
Muelle, to about 100 m west of the lighthouse, next to Punta
Caracolillo, in the jurisdiction of Antilla, entrance to Banes bay
(Suéarezt al, 2011).

24.Cerionalleni Torre, 1929. Four subspecies (Espin@sartea,
1999):

C.a. alleniiT o r in Bildbry, 1929Antillas (Espinosa& Ortea,
1999).

C.a. madamaSanchez Roig, 1951. Madama Key, Arroyo Blanco
bay, Mayari (Espinosa & Ortea, 1999).

C.a. migueletiSanchez Roig, 1951. Miguel Key, Boca de
Yaguaneque, Sagua de Tanamo (Espigo€atea,1999).

C.a. sanchezClench &Aguayo, 1953. Lengua de Pajaro, Levisa
bay, Mayari (Espinos& Ortea, 1999).

25.Cerionbanesens€lench & Aguayo, 194%ast side of Sama
bay, Banes (Espinosga Ortea, 1999)New records Ensenada Rio
Seco to near El Muerto Beach, also Rio Seco to Sama bay, Banes.
26.CerionblanesiClench & Aguayo, 1951. Two endemic subspecies
(Espinosa& Orteg 1999):

C.b. blanesiClench & Aguayo, 1951. Los Cocosa# side of Gibara
bay (Espinos& Ortea, 1999)New records: Guardalavaca beach
(Banes) to Los Cocos (Gibara).

C.b. bariayi Aguayo & Jaume, 195Miramar, to east of Bariay key
(Espinosa& Ortea, 1999). Abundant.

27.Cerion crassiusculurifiorre in Pilsbry & Vanatta, 1899.
Subspecies:

C. c. smithiBlanes in Pilsbry, 1902. Sagua de Tanamo (Espi&osa
Ortea, 1999)New record Cananova beach, Frank Pais municipality.
28. Ceriondimidiatum(Pfeiffer, 1847). GibaréEspinosa& Ortea,
1999).Los Cocos and Gibarghthouse.

29. CeriondisformeClench & Aguayo, 1946. Punta de Manolito, El
Ramoén de Antilla. Twgarapatricsubspecies (EspinogaOrtea,
1999):

C.d. disformeClench & Aguayo, 1946. Punta de Manolito, El
Ramon de Antilla (Espinos&a Ortea, 1999).

C.d. nodalisClench & Aguayo, 1953-ormer Oriente province,
(Espinosa& Ortea, 1999). Punta Manoljt&l Arenal.

30. Cerionfeltoni Sanchez Roig, 195Eelton, Mayari (Espinos&
Ortea, 1999).

31.CeriongeophilumClench & Aguayo, 1949: Punta de Piedra
Playa Morales, Banes (Espingsartea, 1999)Hybrids (Cerion
torrei moralesiX Cerion geophilurpin thewesern partof Morales
beach

32.CerionhesselClench & Aguayo, 1949. Balcon de Damas, Playa
Guardalavaca, Banes (Espin@&s®rtea, 1999).
33.CerionhumbertiClench &Aguayo, 1949Ensenada de Jucaro,
Banes bay (Espinosa Ortea, 1999)New records Carmona beach

coastal lagooms far ashe coastAntilla, entrance to Banes bay near
the lighthouse, on Punta Caracolillo and other sites.
34.CerionjosephiClench & Agugo, 1949.Subspecies (Espinosga
Ortea, 1999)

C.j. josephiClench & Aguayo, 1949. Wesstnpart of Caletones
beach, Uvita beach, Gibara (Espinds®rtea, 1999).

35. Cerion microdorPilsbry & Vanatta, 1896. Two subspecies

C. m. microdonPilsbry & Vanatta, 1896. Gibara (Espino&aOrtea,
1999)

C. m. pygmaeunkilsbry & Vanatta, 1896. Gibara (Espino&aOrtea,
1999)

36. Cerion nipensé\guayo, 1953. Nipe (EspinogaOrtea, 1999).
37.CerionpaucisculptunClench &Aguayo, 1952. Punta de Msica,
Sama bay, Banes (Espinad&artea, 1999).

38. CerionprestoniSanchez Roig, 1951. Preston, Nipe bay (Espinosa

& Ortea, 1999).

39. CerionsaetiaeSanchez Roig, 1948. Playa del Cristo, Saetia, Nipe
bay(Espinosa& Orteg 1999). Playita de Fidebn Saetia key and
Baracutey beagtntilla (Fernandezt al,, 201%).
40.Cerionscalarinum( A Gundl acho i n
subspecies (EspinogaOrtea, 1999):
C.s.scalarinum( iGundl acho i @ibar{Espindbs&er ,
Ortea, 1999)West of Gibara city to before the Gibdighthouse.
C.s.sueyrasii Bl anes 0 Vanatt® 1898/ itarSpmagla
Caletica, Punta de Manglito, EIl Ramén de Antillas and other
localities in Banes and Antillas (Espina&&rtea, 1999)West side

of Sama bay.

41.CeriontorreiAi Bl anes o i n Pil §beey & Van
subspecies (EspinogaOrtea, 1999)

C.t.torreiiBl anesodo i n Pil Sberoyde\ita Vanat t
(Espinosa& Ortea, 1999)New record Bariay key, Rafael Freyre
municipality.

C.t. moralesiClench & Aguayo, 1951. Playa Morales, 11 km
southeast of Banes city (Espin&artea, 1999)New record Los
Cocos, Gibara.

C.t. ornatumPilsbry & Vanatta, 1898. Puerto de Vita, Rafael Freyre
municipality (Espinos& Ortea, B99). Estero de Pequero Nuevo
(Fernandeetal., 201%).

42. Cerionvulneratum(Kuster, 1855)Subspecies (Espinoga Ortea,
1999):

C.v. vulneratum(Kuster, 1855)Caletones beach, Gibara (Espinosa
& Ortea, 1999).

C.v. feriai Clench &Aguayo, 1953. Cayo Largo (or de Los Muertos),
Naranjo bay, Rafael Freyre municipality (Espinés@rtea, 1999).

We have never seen living specimens.

C.v. lepidiumClench & Aguayo, 1951Lagoon of Punta de Mulas,
Banes (Espinos& Ortea, 1999)Lagoon ofPunta de Mulas to 8.2

km east of the Lucreci@gghthouse (Fernandez, 2015).

Family OLEACINIDAE

43. Melaniella quionesiAguayo & Jaume, 195€Quarry on Cabo
Lucrecia close to the lighthouse, Bajtgpe locality(Espinosa&

Ortea, 1999). Some specimdoand there

Famiy CAMAENIDAE

44.ZachrysiagibaranaPilsbry, 1928Gibara (Espinosa & Ortea,
1999).Foundin variousplacesin northeastern Cubéjentity of some
specimensincluding at La Maquina on Punta de Maisi (Gonzalez,
2008), requirsfurther study. Gibara city.

Family CEPOLIDAE

45. Coryda nigropicta( fi Ar aimPpey,Gl867). Sagua de Tanamo
(Espinosa& Ortea, 1999). Cantera de Mella (Fernaneteal,

201%). New record Yaguajay Hill, near Guardalavaca beach.
46.Cysticopsisluzf A Ar ango 0
(Espinosa& Ortea, 1999)Not found.
47.Hemitrochus allenAguayo &JaumeCayo Mambi, Sagua de
Tanamo(Espinosa& Ortea, 1999)From Corinthya beach to
Barrederas and Cayo Mambi, Frank Pais municipality.

Pfeiffer
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48. Hemitrochus hendersoiguayo & JaumeMiramar, Bariay key,
Rafael Freyre municipality (Espino&Ortea, 1999).
49.Hemitrochus garcian&lench & Aguayo, 1953: Gibara (Espinosa
& Ortea, 1999). Gibara, east of Caletones beach.

50. Hemitrochus rufoapicatéPoey, 1858). Gibara (Espino&a

Ortea, 1999).

Family XANTHONYCHIDAE

51.PolymitasulphurosaMorelet, 1849). Two subspecies (Espinosa
& Ortea, 1999; Maceirat al, 2005).New record El Quince, Moa.
This should be considerddr conservatiorasa prote¢ed area.

We thankDr. Fort Collins {deawild@ideawild.oryyfor IDEA
WILD6 s s wfmproject for the protection of restricted
species fronHolguinprovince. We aralso grateful to Dr.
Robert. H.Cowie and Dr. Justin Gerlachdjeors) for help in
revising the article.
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CONSERVATION DATA ON CERION
MUMIA HONDANUM (MOLLUSCA:
PULMONATA: CERIONIDAE) FROM
BAHIA HONDA, PINAR DEL RIO, CUBA

By Alexis Suarez Torres, Iriel Hernandez & Alejandro
Fernandez

Of the 600 species of cerionids described, there are 147 in the

Cuban malacofauna (Espinosa & Ortea, 2009).mbmia
complex, in the genuSerionRading, 1798, compris&Serion
mumia mumigBruguiere, 1792, C. m cabreraiAguayo &
Sanchez Roig, 195&. m.chrysalis(Férussac, 1837C. m
cuspidatumAguayo & Sanchez Roig, 195@. m fastigatum
(Maynard, 1895 C. m hondanunPilsbry, 1902C. m noriae
Aguayo & Sanchez Roig, 1953 a@id m wrighti Aguayo &
Sanchez Roig, 1953. Very little is known of the ecology or
natural history of these subspeci€sm chrysalisis the best
studied (Suarez, 2013015).

Field woik in April 2011 took place in a coastal area at San
Pedro beach, Bahia Honda, Pinar del Rio (Fig. 1). This is
habitat forC. m hondanum(Fig. 2),a Cuban endemic
subspecies

In general, at Bahia Honda, a monodomirRinizophora
mangle(red mangroveltrip exists,varyng in height between
8 and 11 mThis strip is behind a mixed forestA¥icennia
germinanswith somelLaguncularia racemoséseeMenéndez
& Guzman, 201Q)with patches of grass or sandy shore
vegetation.

Over a distance of 3 kivetweer23°00N 83°0IW and
23°00N 83°02W, C. m hondanunwere observed alivén
these places, the vegetation alternates between grass and

Cuba, where the population Gerion mumia hondanura
established.
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and more compact thahe sand, and the vegetation that
grows there may contribute to the resistance of the soil
through decomposition of litter. This may affect egg laying,
hatching and emergence of juveniles. Until now the scientific
literature does not describe howrionids lay their eggs, but
we have observed many individuals of sevetarion
specieson wet daysopering a small hole in the sand,
introdudng their body, and latewithdrawing anccoveiing

the hole wih the removed sand. On one occasion, after a
specimen B6C. m chrysalisfinished this behaviour, the first
author dug ito the space anfbundeggs. These were soft
and translucent.

In the four subzones, the dispersion was heterogeneous. Only
20 % of the herb subzone, and P4lof the mangrove swamp
subzonesupported the highest densities, wWighverthan 10
individuals perm?, while in the rest of plotshere werdewer

Fig. 2.Cerion mumia hondanuon a tree branch at Bahia than 3 indviduals pem; they were categorized as locally
Honda. common in both subzones wunder
scalesasmodified by Suéreet al.(2012).In the sea grape

mangrove swamp growing directly on the earthaiody shore area and in the sandy vegetation, 88.and 80%
vegetation. For thigvork the vegetation was divded into four respectively of the sampled plots contained more than 10
subzones: lherb; 2 mangrove swamp;,3ea grape area; and individuals pem?; in these areas the populatieas
4, sandy shore vegetation. categorized as locally very common.
Between 10 and 20 m from the shore line, several sampling According to Hamilton (1971), aggregation offens
plots of 1n? wereestablishegand livingC. m hondanum advantage in diluting predation risk. On the other hand,
counted (subzone 1: 13 plots; subzone 2: 14 plots; subzone 3:  animals aggregate when and where resources and conditions
6 plots; subzone 4: 5 plots). favour their reproduction and survival (Begenhal, 2006).
In subzone 1, thplotswere in the herb area fully exposed to This is not the first record of denids associated with
solar radiation. Té density estimated here wa8 indviduals mangrove swamps, although Espinosa & Ortea (26G@¢d
perm? Seven individuals werescordedn two of the plots, in that cerionids have never been found on these plants. In the
the rest the numbers were lower. original description o€eriongundlachiPfeiffer, 1852, the
Subzone 2, where the red maoe grows, was a shady author mentions the association with mangroves, ngailear
environment with plants growing ®min height. Here, snails that the species of mangrovefigicenniasp. (Pfeiffer, 1852)
were observed on the ground and also on trunks and branches. Another case i€. pastelilloensiSanchez Roig, 1951, but the
The density recorded here was 2.liviglials perm? The author does not specify the species of mang(6@achez
maximum number of ididualsrecorded in a plot v&a4,seen Roig, 195). Consequently, this is the first record@drion
in one plotonly. associated witliRhizophora mangle

Subzone 3 was a small area covered with sea grape trees, with The plasticity that characterizes the mattusf this genus has
plants growing up to 1.5 m i nPernitedghem to establigh inglifferept Habitatg, \anrd peghans e

filt ered by thevegetatiorcanopy snails were in the branches this character may be the genesis of so much diversity in the
and under fallen leaveEight individualswere recorded in genus.

one plot in the rest of the plots, the numbexceeed 10 Cerion coutiniSanche Roig, 1951the populationof whichis
individuals, indicating a high population density and, in fact, a localized in a little area at Cayo de Tako Bay, Baracoa,
great aggregation. Theveralldensity in this subzone was Guantanamo, may have used the coastal vegetation that
33.8 indviduals pem. existal in the locality before it was converted pgople
Subzone 4 was an open spagth a harrow band dpomoea through planting of coconut palms, some 508rgeago. In
pescapraegrowing in the sand. Here the snails were on the this case thenailshad to adapt to this new substrate (Suérez
ground and on leavel oneplot justa single individual was & Hernandez, 2013).

found, and in the rest more than ten. Deralldensity was We are grateful ttDEA WILD for its support of the

38.0 indviduals pem?. investigative work, Ramona Oviedo and Pedro Herrera for
At the Bahia Hmda locality, both the herb and mangrove identification of the plants, Yahis Chavez for her time and
areas are established on the soil, whereas the sea grape tree dedication, Gladys Gil for her collaboration during the desk
andlpomoea pesapraegrow on the sand. The soil work, andEsteban Gutiérrez and José Espinosa for atitic
characteristics could be the determining factor in the review of the manuscript.

differences in the health of the different ceii Begon, M, Townsend C.R.& Harper, J.L 2006.Ecology. From
populations, associated witbproduction The soil is harder individuals to ecosystemBlackwell, Oxford
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CONSERVATION STATUS OF PINERIA
TEREBRAPOEY, 1851 (GASTROPODA:
UROCOPTIDAE) FROM ISLA DE LA
JUVENTUD, CUBA

By Jane Herrera Uria

Cuba has a rich terrestrial malacofauna witi88Q species, of
which about 986 are endemic (Espinosa & Ortea, 1999).
Urocoptidae comprise 4% of Cuban land snails, with 47
genera and 572 species (Torre & Bartsch, 2008).

Pineria (Fig. 1) is an endemic genus of terrestrial mokusc
fromthelsla de la Juventud. It contains two speciiseria
beathianaPoey, 1851 an®. terebraPoey, 1851the latter

with two subspecies (Figs, 2): P. t. terebraandP. t.
colombianafrom north of Sierra de las Casas aodithof

Sierra Colombo, respectively. At present, these are the only
known localities for thesgnails Information on the natural
historyof P. terebrais very scarce. The last recorditsf
occurrence dates from a PhD thesis (Correoso, 1995).

Within the Cuban iehipelagothelsla de la Juventud (Fig. 4)

is considered one of the most important sites for endemism,
because about 3 of its terrestrial mollusspeciesare local
endemics (Espinosa & Ortea, 199Bhelsla de la Juventyd

Mal7g 89 I -

gi

Fig. 1. Lefi shells ofPineria beathianandP. terebra righti
illustrations of the same two species from Poey (1851) (right).

Fig. 2. Pineria terebraterebra from the eastern hillside to th
north of Sierra de las Casas, Isla de la Juventud, Cuba.

Fig. 3.Juvenile ofPineria
terebra colombianasouth
of Sierra Colombo, Isla de
la Juventud, Cuba.

S
formerly known aghelsle of Pines, is a Caribbe#siand

separated from Cuba by approximately 94 kg withan
area 0f2,200 kmz,

Sierra de las Casas (261 m asl, Fig. 5) is the second highest
point on the island (after Sierra de Caballos, 295 m above sea
level). Its eastern foothills face the largestian settlement on

the island, which results in the Sierra de las Casas suffering
direct environmental impacts from frequent fires in dumps and
in the forest. Likewise, Sierra Colombo (130 m above sea level,
Fig. 6) sustains similar impacts as well as mgnfior marble
exploitation. These are the major threatRitteria terebra
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Fig. 4. Mountain ranges in the north of the Isla de la Juventu
Cuba.

During my fieldwork in the northeastepartof thelsla de la
Juventud (2014£015), | confirnedthe continued existence of
Pineria terebra | found both subspecies and photogegtine
shells. These snails depend on limestone and that is why
microlocation is sémportant forthem. | measured the habitat
areas as 20 mz2 fét. t. terebraand 6 m? folP. t. colombiana
but habitat loss occutsecause ofrequent forest fires (Fig. 7).

B

B

Fig. 6. Aiview of Sierra Colombo; Bype locality of Pineria
terebra colombianaCi southeastern side of Sierra Colombd; D
specific habitat oP. t. colombianaEi P. t. colombianan rocks.

- ../ | L LW
Fig. 7. Dead land snails killed by forest fire.

Valeset al. (1998) claimed that the majority of Cuban land
shails are threatened; but so Paneria terebrahas nobeen
evaluated by the IUCN. This contributi@the first alert
regardingthis species

| thank The Rufford Foundation for providing financial
support for expeditions (Ref. 15760). | thank Gilberto Silva
Taboada for his regws ofall my papers. Also, | want to
express my gratitude to a very special person, who gave me a
lot of supportfor this field work.
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CONSERVATION OF VERTIGO
MOULINSIANA AND V. ANGUSTIOR
(GASTROPODA, PULMONATA,
VERTIGINIDAE) IN THE NATURAL
PROTECTED AREA OF LAKE
BANYOLES (CATAL ONIA, SPAIN)

By M2 José Madeira, Benjamin J. Géridpliner, Miquel
Campos, Quim PoeRovira & Emili Bassols

Vertigo moulinsianandV. angustiorare two of the four
speciesn to the genu¥ertigo (Gastropoda: Vertiginidae)
included in the Council Directive 92/43/EEC on the
conservation of natural habitats and of wild fauna and flora,
ot herwise known as the
also included in the List of Wil Species under Special
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Protection (LESRPE) (Royal Decree 139/2011) of Spain, species in the Iberian Peninsula. Thereftre development
where these species have been reported from a few locations  of a package of protocols and methods for this purpose will be
during the last century. Hydrogeological conditions and of great interest in defining the guidelines for future
microhabitats are different fdhe twospecies. Both species monitoring and management of these two spemfi€&iropean

are very sensitive to changes in drainage conditions and to Community interesti-or V. moulinsianaandV. angustiorthis

fragmentation of their habitat, these being the main causes of  will be the first major project in the Iberian Peninsula &l
the significant declines in their populations in recent decades.  on their conservation and management, and it will allow

Inclusion of these species in the Habitats Directive has consolidation of the main Iberian populations, assuring
stimulateda significant amount of work on them in certain significant representation of both species in Europe.

parts of Europe, including the Iberian PeniagiRobles, GomezMoliner, B.J., Moreno, D., Rolan, E., Araujo, R. & Alvarez,
1991; MartinezOrti, 1999 2011 GoémezMolineret al, 2001, R.M. 2001.Proteccién de moluscos en el catalogo nacional de
2010 MartinezOrti & Robles, 2003MartinezOrti et al, especies amenazaddesefias Malacoldgicad. Sociedad

2010, 2013). Espariola de Malacologikladrid. 286 p.

. GomezMoliner, B.J., Madeira, M.J., Razkin, O. & Chueca, L.J.
2010.Delimitacion del area ocupada por las especies de moluscos
terrestres recogidas en la Directiva Habitstsnjoulinsianay V.
angustio) dentro de la zona lacustre del Estale Banyoles
Unpublished report submmitted to Consorci del Estany de
Banyoles. 32 p.

MartinezOrti, A. 1999.Los moluscos terrestres testaceos de la
Comunidad Valediana TesisDoctoral Universitat de Valéncia.

[ix] + xxxviii + 743+ [1] p., 31 pl.

MartinezOrti, A. 2011.Informe sobre el descubrimiento de
poblaciones de dos molusagasterépodos protegidogertigo
moulinsianay Vertigo angustiofamilia Vertiginidae) Report.
Museu Valenci " ,\hléndia%pt , ri a Natur

MartinezOrti, A., LopezAlabau, A. &. Arco, M.C. 2010. Nuevos

: S e S
Fig 1.Vertigofrom Lake BanyolesAi two specimens o¥.
moulinsiana one collected from a population with a high
proportion of albino sheljBi V. moulinsiangleft) andV.

angustior(right). hallazgos del vertiginid¥ertigo angustiodeffreys, 1830
According to current dathake Banyoles, in the northeast (Gastropoda, Pulmonata) en la peninsula ibeNoéiciario de la
regionof Catalonia, can be considered the best place in the Sociedad Espafiola de Malacologid: 50-54.

Iberian Peninsula for conservation\éfmoulinsianandV. MartinezOrti, A., Pérez, A., Lopealabau,A. & Arco, M.C. 2013.
.Nuevo hallaz%oi dE blaciones\Wtigo moulinsiangDupuy,

angustior(Fig. 1). Since 2014a LI FE Nature pro hdady (pulminat: Vekigini S .
N . ginidae) en las provincias de Castellon
Potamo Faura(LIFE12 NAT/ES/001091) has been carried Cuencay Teruel (EspafiaNoticiario de la Sociedad Espafiola de

out at the Banyoles lake stgm, including monitoring and Malacologia59: 60-63.

recovery actionswith the aim of recovery and lortigrm MartinezOrti, A. & Robles, F. 200Moluscos continentales de la
conservation of these twéertigospecies in their habitathe Comunidad Valencian&oleccién Biodiversidad1. Generalitat

main objective of this project for these species is the Valenciana, Conselleria de Territori i Habitaty@lencia 259 p.
AExpansion and consodfVedigot i on BoplesF.HWL. Gaggrdpofog terrpsien de la provincia de Valencia.
moulinsianaandV. angustiorin the Natura 2000 site Estany Revision bibliografica y lista de especiéserus9(1-2): 467-481.

de Banyoles (ES5120008ia translocations from within the M2 José Madeir& Benjamin J. Gémekloliner, Dept. Zoologia y

s i tFerthat, the following specific objectives are being B.C.A,, Facultad de Farmagciéiniversidad del Pais Vasco

developedo 1) provide an accurate distribution of both (UPV/EHU), Paseo de la Universidad n®02006Vitoria-Gasteiz,
speciesacross the lake and pon@} determine their Spain.mariajose.madeira@ehu.es

Miquel Camposk QuimPouRo vi r a, CHBsmsy®laca i de

abundance, population structure and habitat requirep®nts dels Estudis, 217820Banyoles (Girona), Spain,

asses sampling methods for each ;peé)esstabllsh consorci@consorcideleany.org

measures to ensure the conservation and management of both  gnyiji Bassols, Parc Natural de la Zona Volcanica de la Gagrotxa
speciesand5) develop a protocol for monitoring each species Generalitat de CatalunyAv. Santa Coloma, s/r1780G0Iot

for 20142017. Management actions included in this project (Girona), Spainwebassol@gencat.cat

for 20142017 are 1) develop a monitoring protocol for both

species in this lake system, taking into account the specific

environmental characteriss ofthe northeastertberian A POSSIBLE LAND SNAIL DIVERSITY
Peninsula and testing different collecting methods for the HOTSPOT IN BAHIA STATE. BRA SIL
Banyoles habitat characteristi@ perform population !

estimates of both species in the lake sys@ndesign and By Daniel C. Cavallari, Rodrigo B. Salvador & Luiz R.L.
prepae new wetlands for establishment of new plgpions 4) Simone

translocag V. angustiorandV. moulinsiando the new The state of Bahia is home to many land snail species (e.g.
recovered wetlandand 5) monitor translocated populations Simone, 2006)includingseveral endemics distributed over its
over four years to evaluate thestablishment vast 567,000 km? territory. At the family level, the helicinids,
At present there is no standardized methodology for orthalicoids, megalobulimids, pleurodontids, streptaxids,
monitoring and recoveringatural populations agither strophocheilids, subulinids and systrophigtiand out irterms
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of diversity. Orthalicoidea ithe most diverse group of snails
in Brasil, encompassing about 40 % of the known fauna
(Simone, 2006). Its presence in Bahia is remarkable, mainly
represented by the genekaris, BahiensisBulimulus
Cyclodontina Drymaeus LeiostracusandRhinus Some
genera have surprisingly unusual shell shapes, such as
AnostomaCochlorinaand Oxychona others have apertures
with natural tootHike palisades against predation, such as
Auris andRingincellg and still others have shells of intense
colour and beauty, such heiostracus

All this diversity had already been noticed by the European
and Noth American naturalists who studied the fauna of
Bahia in the nineteenth centu
Beck, Moricand and Pfeiffer, among others. Despite all these
researchers having described several land snail species,
recent studies have shown tlhiag¢re is still a great diversity

to be discovered in Bahia. A good example of the results of a
taxonomic study of a small sample of terrestrial gastropods
from the municipality of Santa Maria da Vitoria is the new
orthalicoid genuKora (Simone, 2012a). lis notable for its
beautiful, fusiform shell, bearing an expanded lip, which did
not fit into any known genus. The type speclk€scorallina

(Fig. 5), was named in memory of the great Brasilian poet
Cora Coralina. In the same study, three other speaes w
describedAnostoma tessaMegalobulimus amandusnd

Spixia coltrorum Three new species were later (Simone,
2015) described in the genksra, namelyK. nigra (Fig. 6),

K. terreaandK. iracema The latter two were transferred to
the genuPDrymaeusby Salvador & Simone (2016), who also
described a new specieskdra (Fig. 7).

Specimens from similar samplings carried out in other
locations in the state have yielded other new species
(Salvador & Cavallari, 2014; Salvador & Simone, 2014,
2015a; Porteet al, 2015):Cyclodontina tapuigFig. 3),
Leiostracus fetiduéFig. 4), Oxychona michelinaand
Solaropsis alcobacens(§ig. 2). Moreover, some interesting
troglofaunal samples were collected by the team of Dr.
Maria E. Bichuette (UFSCar) in Bahia atite new
caenogastropod genespiripockiaandHabeaswere erected
for four species (Simone, 2012b, 2018):punctataH.

corpus H. dataandH. priscus Finally, new species can also
be found in old collections. The incorporation of part of the
collection belonging to the renowned physician and
researcher Jorge Faria Vaz into the Museu de Zoologia da
Universidade de S&o Paulo (MZSP; see Cavallari & Simone,
2015) also resulted in finding a new orthalicoid species
(Salvador & Cavallari, 2013Oxychona madata (Fig. 1).

The diversity of terrestrial molluscs in Bahia seems to be
really exceptional and can be linked to the fact that the state
includes the boundaries of three Brasilian biomes: the
Cerrado, the Caatinga and the Atlantic Rainforest. The recent

Figs. 27. Some of the new species recently désctifrom Bahia

state, Brasil. 1Oxychona maculatBulimulidae (shell height, H discovery of several new species in Bahia from relatively
17.9 mm); 2 Solaropsis alcobacensiBleurodontidae (shell small samples and restricted localities, shows the limited
width, W 33.2 mm); BCyclodontina tapuiaOdontostomidae (H nature of the knowledge of the northeastern Brasilian

22.9 mm); 4 Leiostracus fetidusBulimulidae (H 21.2 mm)5i molluscan fauna. Such high diversity needs special attention,
Kora corallina, Bulimulidae (H 43.4 mm);i&ora nigra(H 30.1 both for the preservatn of the likely endemic areas as well
mm); 7 Kora sp. nov. (H 37.7 mm). as indepth studies of basic biology and evolution of unusual

adaptations to senarid or cave environments. Moreover,
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many land snail species are imperiled or at risk of becoming
extinct even before being known taestce (see Salvador &
Simone, 2015b for a Brasilian example). This reinforces the
necessity of further study and the establishment of effective
conservation policies. In this regard, special attention is
needed for the Caatinga and Cerrado environmentighwh

are rarely targets of environmental and conservation
activities.

Cavallari, D.C. & Simone, L.R.L. 2015. Incorporation of the Jorge
Vaz Collection into the Museu de Zoologia da Universidade de
Sao PauloStrombu22: 2936.
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MOLLUSCS INTERCEPTED AT THE
BORDERS OF ISRAEL IN 2014
(ADDITIONAL RECORDS) AND 2015

By Svetlana Vaisman & Henk K. Mienis

Although the whole phylum Mollusca is protected by law in
Israel, most molluscs are still endangered by numerous events
such as pollution, habitat destruction and competition from
alienspecies. During the ongoing urbanisation of large parts

of Israel all threef thesenegativeimpactsoften influence

each other and in such areas usually onk2Q®f the native

land snailspecies are still presentlthough often onlyn

small scattexd populationsAll other snails and slugs in such
places aralienspecies.

In our previous report (Vaisman & Mienis, 2015) have
already @ven some information on the replacement of
autochthonous species by allochthonous species in gardens
and parksn Israel:fiFor exampleif a students asked to bring
snails and/or slugs living in their paredts neighbour8

garden to schopB0-90 % areof foreign origird. As a matter

of fact 22% of all the terrestrial mollusc taxa occurring in
Israel are currently of foreign origin. Most of thedeensnails
are still confined to aredbatare irrigated during the dry
season, more or less from the beginning of April to the end of
September. Bithe list ofalienspecieghatmanage to survive
in natural norrrigated areas is also growing slowly but
steadily. Thereforgt is important to curb the constant influx
of additional allochthonous species. The Plant Protection and
Inspection Service@PIS) of the Ministry of Agriculture
stationed at the borders of Isrdslthe only organisatiothat

can curb the ongoing arrival of still more foreign snails and
slugs. Although their main function is pweventthe import of
agricultural pests theysm try to prevent the introduction of
possiblealienfauna and florahatmay endanger or alter the
biodiversity of IsraelThus, the actions of PPIS d@maportant

in the conservation of theativemollusc fauna of Israel.

Inspectors of the PPIS statexhat the international Ben

Gurion Airport near Lod, the Mediterranean harbours of Haifa
and Ashdod and the border crossing with Gaza, Palestinian
Authority, near Kerem Shalonin 2014 provided three

samples not dealt with in our report dealing with ine@tons

in 2014 (Vaisman & Mienis, 2015) and 13 samples in 2015.
All the intercepted snails and sluggereterrestrial species.

The material was handed over to Mrs. Svetlana Vaisman of
the mollusc identification unit of the PPIS in Bet Dagan. She
broughtthe samples to Mr. Henk K. Mienis for final

verification and permanent storage in the mollusc collection of
the Steinhardt Museum of Natural History ahd National
Research Center of Tel Aviv University.

The 16 samples treated in this re@ables land 2)arrived

from six countries:tte Netherlands (7), France (4), Turkey

(2), Palestine (1), Spain (1) atite USA (1). These samples
contained at least nine taxa of terrestrial snails (5) or slugs (4).
Three samples could only be identified at the gerevel
because of poor preservation: two sampleBarbcerag(slug)

and one oXeropicta(snail.
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Table 1. Additional molluscs intercepted at the borders of Israel
2014.

Date Species intercepted Origin Shipment
(number of specimens)

7 September  Deroceras sp. (1) Netherlands  green cabbage

23 November Deroceras laeve (1) Netherlands  potted orchids

9 December  Oxyloma elegans (1) France apples

Table 2.Molluscs intercepted at the borders of Israel in 2015

Date Species intercepted Origin Shipment
(number of specimens)

11 January Oxyloma elegans (8) France apples

18 January Deroceras laeve (1) Netherlands  potted spindle

trees

27 January Oxyloma elegans (2) France apples

2 February Oxyloma elegans (1) France apples

15 February  Cornu a. aspersum (1) Spain apples

26 March Lehmannia valentiana (1) USA railway sleepers

23 June Xeropicta species (1) Turkey squash

30 June Deroceras species (1) Turkey squash

24 September Zonitoides nitidus (1) Netherlands  potted orchids

24 September Deroceras reticulatum (1) Netherlands  green cabbage

7 December  Deroceras invadens (2) Netherlands  green cabbage
Deroceras reticulatum (1)

9 December  Microxeromagna lowei (1) Palestine green cabbage

10 December ’Zonitoides arboreus (2) ‘ Netherlands ‘potted orchids

Imporedapples (mainly of the race Pink LadyMeaemained
one of the main carriers afiensnails. Of interest is the fact
that apples arriving from France this time only carried
Oxyloma elegan&Succineidaein the pedicel notch, while
apples from Spain were contaminatedth Cornu aspersum
aspersumThe latter is much smaller th&h aspersum
megalostomugrwhich arrived long ago in Israel fromhetr
eastern Mediterranean or Norftfrican countries. It is now
comnonly encountered in mostbanigd areas in Israel and
one of the fewalienspecies invading natural areas.

Shipments of geencabbageBrassica olerace&ar. capitatd
from the Netherlands were accompanied by three species of
Deroceraslt was the first time thdd. invadenshadbeen
interceptednimported merchandisejthoughit was already
known from several nurseries in Israel (Mieetsl, 2014;
Mienis & Rittner, 2015). The shipment of 23,100 kggoden
cabbage from the Netherlands containing itheticulatum
andD. invadensvas sent back

A specimen oMicroxeromagna loweivas found orgreen
cabbage imported from the Gaza Strip, Palesting Sgiecies

is commonly encountered in the Mediterranean coastal region
of Israel, but was not previously known from Palestine
(Mienis, 2015).

We thank the inspectors of the Plant Protection and Inspection
Services of the Ministry of Agriculture for supphg us with
the specimensliscussed.

Mienis, H.K. 2015. A preliminary review of the land snails recorded
from the Gaza Strip, Palestingriton 32: 2531.

Mienis, H.K. & Rittner, O. 2015. Malacological fieldwork in Israel.
In: The Steinhardt Museum of Natural History. Israel National
Center for Biodiversity Studies. Annual Report 2013/2@140-
87.Tel Aviv University, Tel Aviv.

Mienis, H.K., Mienis, D., Vaisman, S. & Rittner, O. 2014. Two
exotic gastropodAegopinella nitidulaandDeroceras invadens
recently discovered in Isradlriton 29: 2125.
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IMPACTS OF ANTHROPOGENIC
CLIMATE CHANGE ON FRESHWATER
MOLLUSCS IN KAILALI, WESTERN
NEPAL

By Prem B. Budha

Freshwater ecosystems are the most endangered ecosystems in

the world and are vulnerable to human activities and
environmental change (Dudgeetal, 2006). Many drivers
such as airborne pollution, deforestation, industrial point
source pollution, dams, river channelization/diversions,
overharvesting of resources, introduction of invasive species,
ground water extraction, roads and flocontrolinfrastructure
affectfreshwaters (Carpentet al, 2011). Impacts on
biodiversity brought about by climate change are difficult to
measure from climate data alone because change can result
from the interaction of a number of pressures.

There are moréhan 6,000 rivers and rivulets and 5,358
natural lakes in Nepal (Bhujt al, 2010) whichare

important habitats for various freshwater gastropods and
bivalves across their range from less than 100 m to about
5,000 m elevation. Kailali is one of the regt districts with
some of the ighest numbers of natural lakd®ecent study of
topographical maps of Nepal identified only 114 lakes in
Kailali district, but many small lakes remain unknowndare
not marked o official topographical maps. This study
identified 106 lakes and surveyed 73 lakes within eight
Village Development Committees (VDCs) of Kailali (Fig. 1)
including the Ghodaghodi Lake Complex, one of nine Ramsar
sitesin Nepal. Most of the lakes are umdhe management of
privateentitiesor Community Fishery Management
Committeesexceptfor two lakes of the Ghodaghodi complex,
Ghodaghodi and Nakrod

Valid species of freshwater mollusgisbally numbeabout

4,000 gastropods (Stromg al, 2008) andl,026 bivalves

(Bogan, 2008). A rough estineadf the number ofreshwater
molluscspecieof Nepalincludes6l1 gastropods and 30
bivalves. However, they are poorly studied in western Nepal
with only 11 species reported from Ghodaghodi lakes (Subba,
2003;Gloer & Bossneck, 2015). About 20 species of
freshwater molluscareconsumed byariousethnic
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Fig. 2. Edible molluscs of NepaliBellamya bengalensi8i
Brotia costula Ci Pila globosa Di LamellidengenkinsianusEi
Parreysiasp.(Photos: Prem Budha)

communities in Nepal (Subba, 2012). Molluscs valued for
food in Nepal ar@ellamyaspp.,Brotia costula Pila globosa
Lamellidensspp. andParreysiaspp. (Fig. 2).

Consumption of freshwater snaladmussels and their
collection from nearby lakes, rik& irrigation canals and
paddy fields isalong-standing practice and tradition in Kailali
(Figs. 3, 4).

Fig. 3. This Tharu woman collected snails and mussels from
Mohana River far from her own léige, Thapapui(Photo: Prem
Budha)

<~ afal '_?-':? : e

Fig. 4. Typical fishing and shellfish collection techniques of
Tharu people, Kailali, with one of a few remaining individuals of
Lamellidens jenkinsianugPhoto: Prem Budha)

The wetlands of Tarai face tremendous pressures from
encroachment, conversion, dredging, fishing, poisoning,
eutrophication and overexploitation (Khatri, 2013). La&ed
ponds havdecomemarshesfighol) or swampdecause of
siltation and plant succession in many places in Tarai (Jha,
2008).

This work presents the current status of freshwater molluscs
briefly. In total, 14 specied { gastropods3 bivalves)were
identified in this study. Most of the0 respondents

interviewed in the study area have observed the decline of
edible freshwater snail8éllamyaspp.,Pila globosg and
musselsl(amellidensspp.,Parreysiaspp.) (Fig. 4). Their

views were verified by rapid assessment of 73 lakes that found
justfew individuals of large bivalvem only five lakes
(Ghodaghodi, Nakrodi, Dhongrahuwa, Ghodtal and
Laukabhoka). This ia result ofhabitat loss and improper
management of lakes for fish farmiag well asther natural

and humasinfluenced disasters such as floagliarought and
siltation. Evidence of fish poisoning and direct application of
pesticide (e.g. malathion) in one lake was observed. Two years
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ago an unknown person poured poison into Puraina lake (there
are about hald dozen lakes with this name) of

Ramslikharjhala. This actiokilled everythingin the lake and

not a single individual of any molluge fish species was
observed in this survey.

Poor management practices, such as intentionally drying lakes
every year by pumping water odestroy the natutdabitat

of freshwater molluscs. In addition, ling without monitoring
water pH andadding salt, urea, mustard cakedrice hay to
reduce acidification altehe natural substrates required for
shails and mussels. A quick survey of the lakes reported th
most common, occasional and rare edible species are
BellamyabengalensisPila globosaandLamellidensspp.,
respectivelyLamellidensspp. hae been lost completely from
many lakes.

The impact of climate change plays a crucial role in
destroying thdreshwater habitats. The hot winds that were

not known before 1950 in western Tarai (Sharma, 1979) are
now common in every hot season. Twesty major events of
floods, cloudbursts, glacial lake outburst floods, infrastructure
failure outburst flood andlandslides have been recorded
between 1958 and 2013 (Paudehl, 2013). Five winter
droughts havéeenreported since 1966 (as monthly
precipitation lower than 10 mme. in1966/67, 2005/06,
2007/08, 2008/09, and 2009/10), four occurring after 2005
(Wanget al, 2013) alone. These kinds of climate change
patterns have a direct impact on freshwater bodies. One large
lake (Puraina laken Bhajani Trishakti Municipality1), with

an area of >100 havas flooded by the Mohana River in 2008.
Now the lakehasbeenencroachean by local farmers for
cultivation and there is no sign of the natural lake. Some other
small but permanent lakes (e.g. Thanda Chatiya, Kotatulsipur
Village Development Committe®) that were primarily used

for drinking water for cattlerad collecting edible molluscs

have now been converted into grazing land. Fifteen to twenty
years ago, a person could collect several buckets of snails and
mussels in nearby water bodies. But peaglehardly find

such watebodesany more Information orthe impacts of
climate changemfreshwater biodiversity in Nep& severely
lacking. This study aims to develop baseline data for future
monitoring of freshwater mollegpopulatiors of economic
importance.

This articleis based on research supportgdhe Nepal

Academy of Science and Technology under the Climate
Change Research Grants Program, which is part of the
Mainstreaming Climate Change Risk Management in
Devel opment project. sRilet i s a
Program for Climate Resilience aisdexecuted by the

Ministry of Science, Technology and Environment (Nepal),
financed by Climate Investment Funds, administered by the
ADB with technical assistance from ICEM, METCON and
APTEC.
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MEGALOBULIMUS PARANAGUENSIS
AND ACHATINA FULI CA: A GOOD
MODEL FOR STUDIES OF THE
CONSERVATION OF NATIVE FAUNA
AND INTERACTIONS WITH ALIEN
SPECIES

By Marcel Sabino Miranda & Iracy.ea Pecora

Megalobulimus paranaguengdRilsbry & lhering, 1900) (Fig.
1A) is among the largest snails in BitaLittle is known about
its populations in Bral, but it is probably threatened by
habitat alteration and introduction of alien species. Régcen
its occurence was reported llha Porchat, in Sdo Vicente,
$50 PHuIO Bie(Virard al, Noag). anlthfs eea, there is a
population the ignt Africansnails, Achatina fulicaBowdich,
1822 (Fig 1B). Studies were conducted with both species,
basedatthe Biosciences Institute of SBauloState
University Coastal Campu understand better the
interactions between threand to provide useful information
for management of the alien species and conservatithe of
native species.

Mirandaet al.(2015) analysed the population strur of both
species o Ilha Porchat, and interactions betweenrilsy
spatial niche overlap analysiegalobulimugaranaguensis
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Fig. 1. A'Megalobulimus paranaguensiBi Achatina fulica

showed a reduced life span when compared withaaby
population in Santos City, but no interactions were detected
betweerit andA. fulicain the niche overlap analysis. In a
laboratory study, Miranda & Pecora (in press) analysed the
behaviaral interacionsbetweenM. paranaguensiandA.
fulica and showed thah. fulicabecomes more active than
usual in the presence Bf. paranaguensisbutthatthere is no
effect onM. paranaguensisThe conclusions of both studies
are that the main factor possiblyedfingM. paranaguensiss
environmenal modification and the efforts to contral fulica
The authors also suggedthat efforts to conservd.
paranaguensishould be intensified and should focus on
educatiorregardingthe importance and cumestatusof
terrestrial molluss.

To disseminate knowledge about the specias

environmental education project was conducted in the régjion
elementary schools (Pecora & Miranda, 2014). This project
used live specimens, shells, eggs and information on both
spedes and the environmental problems involvingnthe

There was great interest from the studéxathin the specific
subject andn the overallenvironmental problems. The project
also helps to strengthen the bobhdsweerB/CLP andthe
surrounding communyt In addition, a nursery dl.
paranaguensisvas created in IB/CLRINESP. At present

there are 59 individuals and there have been 46 births (Pecora
et al, 2015). The next steps for the nursery are the
establishment aheF2 generation and reintroductiorto the
natural environment.

These species are relatively easy to keep in a controlled
environment for observatiomhich allows various types of
studies, includingtudies ofeproductive and foraging
behaviar. Keeping the two species in captivaisoallows us
access to animals for use in environmental education and
behaviarral testing, contributing to a better understanding of
the interactions between these speciescditideir basic
biology. This is important fodeveloping actions in support of
population growth irM. paranaguensiand effectivecontrol
efforts againspopulatiors ofalien species.

Miranda, M.S. & Pecora, I.L. 2016. Conservation implications of

behavioural interactions between the Giant African Snail and a
Native Brazilian spdes.Ethology, Ecology & Evolutioin press.

Miranda, M.S., Fontenelle, J.H. & Pecora, I.L. 20R&pulation
structure of a native and an alien species of snail in an urban area
of the Atlantic RainforestJournal of Natural History19(1/2): 19
35.

Pecora, I.L. & Miranda, M.S. 2014. Salvando e aprendendo com
MegalobulimusRevista Ciéncia em Extensf0(1): 7282.

Pecora, I.L.Correia, L.V.B. & Miranda, M.S. 2015. Salvando e
aprendendo corlegalobulimusuma analise da evolugéo do
projeto e das pesquisas envolvidas Anais do 8° Congresso de
Extensdo da UNESB p. UNESP, S&o Paulo.
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RESEARCH AND CONSERVATION OF
MOLLUSCS IN SANTA CATARINA
STATE, CENTRAL SOUTHERN BRASIL,
AFTER 20 YEARS OF SYSTEMATIC
ACTIVITIES

By A. Ignacio Agudd’adron

After 20 years of systematic research and monitqréigce
1996, the inventory of mollusés the small central southern
Brasilian state of Santa Catarina comprises a confiritatal
of 891 species and subspeci@$ thesepf71aremarinetaxa,
including11 Polyplacophora, 400 Gastropoda, 10
Scaphopoda, 226 Bivalvia @nnative and24 Cephalopoda
(Agudo-Padron2015) 220are noamarinetaxa, of which1l50
areterrestria) including 16 non-native and26 engmic
gastropods, 70 afeeshwaterincluding30 bivalves (3on
native and40 gastropods (Bon-native), and 2 are
amphibbus gastropod@gudo-Padréon2014).

Traditionally,research omolluscs inSanta Cataringate tas
focusedalmostentirely ondevelopment of commercial
cultivationof marinespecies (nomatives and nativespther
general aspects of thdirology are practically ignored and/or
relegated tahe background.

Regional indifferencéo other molluscs islearly reflected in
1) thetotal lack of curators anaf very fewregional
representative institutional mollusc collections in state

with thesein dubious, precarious and restricted conditjons
and?2) lack of incentives and/@cademianotivation,for
examplefor developmenbf expert researchers and research
programmes in this field akgional zoologyother than irthe
mariculturesector These factors, consequently, dieectly
reflected in thdack of knowledge of theurrent conservation
situaion.

Finally, however, there amesearcherwith aninterest in
developing somenorespecific andocusedstudiesof the

local malacofaunéFig. 1), particularly in the gecific
geographic and ecological region of the Itajai Valley (Fig. 2),
the largest river basin tfie Atlantic slope in Santa Catarina
(Colley, 2015).

Researchnto the conservatiostatusof mollusc biodiversity
in the state of Santa Catarina is necessaryi@wof the rapid
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Fig. 1. S me native micre@yastropods of the forest soil 8erra
da Leoa, Rodeio Municipal District (Middl¢ajai Valley), Santa
Catarinastate Clockwise from top leftZilchogyra clara(Thiele,
1927)(Charopidal Lamellaxis(LeptopeasmiziusMarcus &
Marcus, 196&Subulinicae), Tamayoecf. banghaasiBoettger in
Thiele, 1927)SystrophiidapandAdelopomébrasiliense
Morretes, 1953Diplommatinidag. (Photos: Ana Elisa Zermiani
and Luis Adriano Funez, FURB/Blumenau, SC)
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Fig. 2. The Itajai River Basin Valley region (red) in Santa
Catarina state. Inset: location of Santa Catarina in Brasil.

changps taking place to theatural environmerds a result of
human activities anthe parallel rapid process of invias by
alien species. In depth studies of basic population biology
and reproductive cyclesf the molluscs are urgently needed,
in addition tomiddle- and longtermecological research.

For more complete and detailed information, please contact
the author of this report.

Agudo-Padrén, A.l. 2014. Inventario sistematico de los moluscos
continentales ocurrentes en el Estado de Santa Catarina, Brasil
Inventario sistematico dos moluscos continentais ocorrentes no
Estado de Santa Catarina, BraBibma21: 623.

Agudo-Padrén, A.l. 2015. Inventario sistematico revisado y
actualizado de los moluscos marinos oentes en el Estado de
Santa Catarina, BrasRevista Brasileira de G&o Ambiental e
Sustentabilidad@: 59-75.

Colley, E. 2015. Macroecologia dos gastropodes terrestres em um
trecho de floresta atlantica dol slo Brasil. ResumoXXIV
Encontro Brasileiro de Malacologi&EBRAM 42.

A.lgnacioAgudeP adr - n, Proj ect AiAWM®DI, sos
P.0O. Box 010, 8801070 Centro, Florianépolis, Santa CatariraC,
Brasil.ignacioagud@gmail.com
http://noticiasmalacologicasam.webnode.pt

CONSERVATION OF ENDEMIC
MOLLUSCS IN THE SOUTHERNMOST
REGION OF BRASIL : FIRST
CONFIRMED RECORD OF THE ALIEN
SNAIL ACHATINA FULICA IN THE
PAMPAS BIOME

By A. Ignacio Agudd’adrén

ThePampa biomeis thelast terrestrial ecological frontier of
the Brasilian territory. Located in Rio Grande do Stdte,
southernmost B, this fragile and restricted environment
(also kn 0 w n Sautherrfield) is sharedwith the
neighbauring countries of Uruguay and Argentiffaig. 1).

Fig. 1. Location of
the Pampas biome in
South America.

~
‘?P/\ MPAS

This habitat of rarspecies of endemiand molluscs, arang
them the very little known cstudied native giant snail
Megalobulimus proclivigMartens, 1888) (Fig. 2has
suffered severe, diverse and intensive soilftm® extensive
human interventionsThis isreflected in the impactsnthe
local malacofaunal diversityAgudo-Padrén, 2016

In addition to these factors, there has beparallel and
alarmingspread of diverse invading alien molluscs. For the
greaer PortoAlegre metropolitan region, for example, a total
of 70molluscs are known today, including 46 gastropods (26
freshwater) Of these, 14 (20 %) araien species: 1

freshwater and 0 terrestial Gastropodand 3 freshwater
Bivalvia.

In July 2015, another alien gastropoecamepart of this
regional statisticthe occurrence of the gianfrfcan snail
Achatinafulica Bowdich,1822was confirmed by us for the
first time in thegreaker Porto Alegrearea partof the Pampsa
biome environmentThisadds to the known geographic
distribution ofnorrmarinemolluscs in Rio Grande do Sul state
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andsouthernmost Brasil in general (AgudRadrén 2015) It
generally takes advantage of gmapty space left by native
shailsthat have beedisplaced by human activities andcurs
sympatrically withotheralienmolluscsthat arealready
dominant invaders in the region, such as the Europddate
snailCornuaspersun{Muller, 1774 (Fig. 3)

Fig. 2. The rare native giant sniegalobulimus proclivis
(Martens, 1888).

in sympatry with theEuropean invadeCornuaspersurniMdller,
1774), in tke indwstrial district of Cachoeirinha, Rio Grande do
Sul state.

This brief report coverthefirst geographicatecord of the
giant African snailAchatinafulica Bowdich, 1822n Brasil in

the geaer Porto Alegre regionThere itcoexiss in sympatry
with the traditionafegional dominant &opean invader
specieCornuaspersim(Muller, 1774) and other alien
species. It is currently found irban areas, particularly the
industrialdistrict of Cacheirinha city and municipality, tich
is naturaly part of thePampa biome, supportingthe
biogeographic model of potential distribution in South
America formulated for this species (Barretal., 2009).

For more canplete and detailed informatipplease contact
the author of thiseport.

Agudo-Padron, A.l. 2015The precarious officiatonservation
status ofmolluscs inthe states of &taCatarina andrio
Grande ddSul, southerrBrasi. Tentacle23: 19-20.

Borrero, F.J.Breure, A.S.H.Christensen, C.CCorreoso, M. &
Mogollon Avila, V. 2009. Into the Andes: three new introductions
of Lissachatina fulic§fGastropoda, Achatinidae) and its potential
distribution in South Americalentaclel?: 6-8.

A.Ignacio AgudePadr - n, Project fiAWMDOIl, sos
P.O. Box 010, 8801070 Centro, Floriandpolis, Santa Catarr&C,
Brasil. ignacioagudo@gmail.com
http://noticiasmalacologicasam.webnode.pt

FRESHWATER MOLLUSC DECLINES,
LOCAL EXTINCTIONS AND
INTRODUCTIONS IN FIVE NORTHERN
CALIFORNIA STREAMS.

By Edward J. Johannes &ephanie A. Clark

In 1991 a train derailment caused the release of a large
quartity of herbicide (the Cantarg#l) into the upper
Sacramento River in northern California almestirely
extirpating the mollussin the river above Shasta Lake. From
1992to 1996 Deixis Consultants conducted egtea surveys
for aquatic molluss as part of an overall environmental
assessment of the impacts of the spill on the aquatic ecosystem
(Frest & Johannes, 1993, 1994, 1995, 1997). Deixis also
conducted surveys oféhadjacent Klamath River, Eagle Lake
and Willow Creek (Honey Lake) drainages in the late 1990s to
early 2000s. In 2012 and 2013, the authors had the opportunity
to revisit and conduct equivalent surveys of a number of
previously sampled sites in the Sacemnto River, Klamath

River, Willow Creek (Honey Lakednd Eagle Lake basins.

We also sampled a few sites within the Scott River drainage
thathad not been previously surveyed by Deixis. The results

of our surveys show declines, local extinctions and new
ocaurrences of introduced species in five northern California
streams (Willow Creek, Pit, Shasta, Scott and Klamath rivers)
(Fig. 1; Table 1).

In our most recent surveys we found three species of
introduced freshwater molluscs (none siethe 2012 sites
covered here)Two of them,Radix auriculariaandCorbicula
flumineg had been found in the earlier survewykile
Potamopyrgus antipodaruimad not (Table 1)Radix

auricularia had been found in previous surveys at three of the
revisited sites (Willow Creellamath and Shasta Rivers) but
we only found living specimens in the Klamath River at the
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100 KM 100 MI

Fig. 1. Site locations in northern Californid.Scott River; 2
Klamath River; 3Shasta River; @it River; 5 Willow Creek.

Randolph E. Collier Rest Area just downstream of the
Interstate 5 (b) bridge crossing. However, we fouRd
auricularia at a number of other sites rdiscussedhere in
northern California and southern Oregon and it appears to be
rapidly expanding itsange throughout the western NS
(peronal obsewations ofthe authors). During the extensive
surveys conducted by Deixis from 1993 to 1996, no
populations ofCorbiculaflumineawere found in the upper
Sacramento River system except in Shasta Lake in 1992.
was first reported in the Pit River in 2001 (USGS, 2015).
Since then it has spread extensively in the Pit River system
(pers. comm. Maria Ellis, 2013.orbiculaalso appears to be
expanding its range into a new river system as we record it for
the firg time from the Klamath River at the rest area. The first
report ofPotamopyrgus antipodaruim the upper Sacramento
system was in the Pit Arm of Shasta Lake in 2007 (USGS,
2015). In 2013 we founBotamopyrgugor the first time in

the Pit River above ShiaslLake at a fishing access under the
State Route (SR) 299 bridg@otamopyrgusvas first noted at

a lower Klamath River boat ramp in 2008 and in 2013 by us at
the Randolph E. Collier Rest Area in the upper middle
Klamath River (USGS, 2015).

We also notd a decline in the overall abundance and diversity
of freshwater molluscs at four of the previously sampled sites
(Table 1). Two species found in 202uminicolan. sp. 1
(Klamath pebblesnail), a Federal Survey and Manage species
designated under the Nbwest Forest Plan (Fig. BISDA &
USDI, 1994, andJuga shastaensisvere not seen in the
Klamath River at the Randolph Collier Rest Area in 2013.
Vorticifex effusandLanx alta two other coldwater sensitive
species, continue to exist thepatin very much reduced

numbers. In the lower Shasta River about 2 km upstream of its

junction with the Klamath River, we observed a significant
decline in the molluscan fauna. Compared with the 1993
survey,in 2013we found only four of the eleven formerl
recordedspecies still livingpf the others we only found long
dead specimens in flood debris along the banks of the river
(Table 1). Another site where we saw a significant decline in
abundance and diversity from earlier surveys was at Willow
Creek in the Honeliake drainage (Great Basin), about 3.5 km
south of Murrers Upper Meadow (spring source of the creek).
In 2012we found only three of the nine previously recorded

Fig. 2.Fluminicolan. sp. 1
(Klamath pebblesnail), a
Federal Survey & Manage
species. Occurrence in the
Klamath drainage basin
shown in red. Shell height:
photo8.6 mm; drawing 8.4
mm. (Photo: T. Frest ©
Deixis Consultants;
drawing: E. Johannes ©
Deixis Consultants)

DAL 2'1.‘-

species still living. In 2001, this site had a healthy population
of Anodonta nuttalliandutwe only found a few fragmentary
valves. The once large populationJofga acutifilosehas also
suffered a major declinas we found hundreds of dead shells
and only a small number of living individuals compared with
previous samplings. An undescribeldiminicola collected

during the earlier survey from this site we found to be absent,
but it still occurs in springs upstream, as ddega acutifilosa

In 2013, we sampled the Scott River near its junction with the
Klamath River and saw onlghysellaalong he river margin.
But in a groundwatenfluenced, bedrockned, sidechannel
under the SR 96 bridge, we found a remnant mollusc fauna
that includedlugashastaensisMargaritifera falcataand
Anodonta nuttallianaas well ag.anx alta Gyraulus parvus
Planorbella tenuisHaitia mexicanaandGonidea angulata
Upstream of this site the river and tributaries were
substantially reduced or dry from a combination of a number
of factors including water diversions, extensive groundwater
extraction for irrigatiorand a prolonged drought (Fig. 3).

The cause of the observed declines in the Pit and Klamath
River sites is not as cleaut as in the Scott River. We have
learned subsequently that the Shasta River, like the Scott

i P L S T

Fig. 3. The dry Scott River in 2014. Note vehicle tracks in the
riverbed and fields being irrigated. (Photo: Klamath
RiverKeeper).
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Table 1. Comparison of the mollusc fauna collected over a

decade apart at four northern California streams.

Scientific Name Klqmath Sh'asta Eit Willow
River River River Creek

2002 2013 1993 2013 2001 2013 2001 2012

Fluminicola n. sp. 1* X

Fluminicola n. sp. X d

Fluminicola seminalis X X

Potamopyrgus X X

antipodarum?

Juga acutifilosa X X

Juga occata X X

Juga shastaensis X X d

Vorticifex effusa X X X d X X X d

Gyraulus parvus X X X d X X X

Planorbella tenuis X d X X

Galba parva X X

Lymnaea stagnalis X X

Lanx alta X X X d

Lanx patelloides X X

Radix auricularia? X X X d X d

Haitia mexicana X X

Physella gyrina X X X X X X X

Pisidium spp. X X

Pisidium lilljeborgii X X X X

Pisidium nitidum X X X X

Pisidium ultramontanum X X

Sphaerium patella X X

Sphaerium striatinum X X

Anodonta nuttalliana X X X d

Gonidea angulata X X X d X X

Corbicula fluminea? X X

Total Native (live) 12 10 10 4 10 10 8 3

Total Introduced (live) 1 3 1 0 0 2 1 0

! Klamath pebblesnail, federal Survey & Manage species (USDA & USDI,
1994); 2 introduced species; x live; d dead shells only

River, had reached an #iime low flow in 2009. It was
dewatered by a combination of drought and ealrcation of
agricultural water diversions. As a result, the mollusc fauna
has declined sharply. Theduction in flows and the increase

in nutrients from agricultural and urban runoff in the drainage
have clearly impacted the water quality and aquatic ecosystem
of the Klamath River. At Willow Creek, an additional factor
affecting this site is cattle grim.

The Klamath River drainage had one of the most productive
salmon fisheries on the west coakthe USA In recent years

there has been a concerted effort to restore the salmon runs by

State and Federal agencies, but despiteithigators have
cortinued unimpeded leading to substantial reduction of flows
in the Scott River and more recently the Shasta River. Our
2012 and 2013 surveys hastemonstraatethe current dire
condition of molluscs in the Klamath drainage and elsewhere
in northern Califoria. Recoveries for some species (€anx

alta andJuga shastaengisn the Shasta River are unlikely, as
currently no upstream populations are knowlaminicolan.

sp. 1 is an endemgpeciedound in a small portion of the

Klamath River system, occung most abundantly in the

Upper Klamath Lake (UKL) basin, Oregon (Fig. 2). But even
here itis threatened by groundwater withdrawal. By 2014 the
pre-2001 groundwater levels in the UKL basin had declined
by about 6.47.6 m (Gannett & Breer2015). One of ugSC)

has seen evidence of the impact from groundwater withdrawal
in this basin at Big Springs, which was almost dewatered in
2013. This is one of the larger springs in the UKL basin and is
used as a water source by tity of BonanzaThree
springsnailspecies (Pyrgulopsisn. sp. 2andFluminicolan.

spp. 8 and 42) were found in this spring (Frest & Johannes,
1998). Impacts of groundwater withdravead other springs or
streams in the UKL region are unknown. Despite obvious
threats td=luminicolan. sp. 1this species along with other
molluscs was recently rejected for listing under the
Endangered Species Act (USFWS, 2012; Johannes, 2013).
The demise of thAnodonta nuttalliangopulation in Willow
Creek andsonidea angulatén the Shasta River continues a
decline seen in unionid populations in California (Howetrd

al., 2015).

Our brief surveys have shown that there is a strong need to
monitor the status of freshwater mollusc populations in the
western U@\ This is especially true now as the region has
been enduring a prolonged drought and reduced snow pack
while at the same time experiencing an unsustainable increase
in groundwater extraction and water diversions.

We thank Richard Lis, California Department of Fish and
Wildlife, Redding for accompanyingis in the field in 2013,
Maria Ellis, Spring Rivers Ecological Sciences LLC, Cassell
for specimens from and discussions on molluscs in the Pit
River and Kerul Dyer, Klamath Riverkeeper, Somes Bar
photos of the Scott River.
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MOLLUSCS ASSESSED BY COSEWIC IN
2015

By Dwayne A.W. Lepitzki & Joseph P. Carney

The Committee on the Status of Endangered Wildlife in
CanadaCOSEWIQ is the independent bodyf conservation
experts that assesses the conservation status of species using
IUCN criteria and recommends listing and legal protection
under the Canadia®pecies at Risk Ad¢seeTentacle?1 for
details). TheAct requires atisk species to be reassessed

every 10 years. In 2015 one molliseciesvas downlisted to

a lower atrisk category while another was assesfor the

first time.

The rainbow musseMillosa iris) (Fig. 1), a freshwater

mussel confined in Canada to southern Ontario, was
originally assessed as Endangered in April 2006 but was
reassessed and downlisted to Special Concern in November
2015. In he intervening years since the previous assessment
additional searches have revealed large numbers of this
species in previously unknown locations, especially in the
headwaters of some larger rivers. Previously, these areas
were not known to contain suitigbhabitat for these mussels.
Six of the seven Canadian subpopulations show signs of
recent recruitment but small subpopulations in the Ausable
River and Lake St. Clair are continuing to decline. Historical
subpopulations in the Detroit and Niagara rivetsared with
the United States, were lost due to invasion by dreissenids
(zebra mussdbreissena polymorphand quagga mussBl.
rostriformis bugensis While these headwaters are upstream
of the dreissenid invasion, they are still prone to the effects
of household, urban and agricultural pollution and
potentially, to a new threaaninvasivefish, theround goby
(Neogobius melanostomusVhile healthysubpopulations of
this species have been discovered, rainbow mussels are still
considered to be of conservation conceecause othese
ongoing threats.

Fig. 1. A live rainbow musselMllosa iris) from the Thames
River, Ontario. (Photo: FisherieachOceans Canada)

The new species added to the COSEWIC list is the proud
globelet Patera pennsylvanigaln Canada, this large

terrestrial snail (shell diameter up to 2 cm) is known only from
a wooded urban park near Windsor, Ontario. Freshly dead
shailswere initially found in this park in 1992 and 1996 (Fig.
2) but by 2013, only dead, weathered shells were collected.
While the causes of decline or possible disappearance of the
species may never be known, human intrusions and
disturbances from recreatidractivities, ecosystem
modifications from invasive plants and animals, the
surrounding urbanization, pollution from local and regional
sources and climate change may all have been involved. It also
appearghatanother native land snail, the whitelip dnai
(Neohelix albolabri} disappeared from the same area at the
same time.

Including these two species in 2015, the total number-of at
risk molluscs assessed by COSEWIC increased to 36. One is
Extinct, two are Extirpated, 20 are Endangered, four are
Threatened and nine apéSpecial Concern. Two additional

Fig. 2. Proud globelePatera pennsylvanicaghellcollected by
Michael J. Oldham near Windsor, Ontario, Canada, on 19 April
1996 (CMNML 096170). (Photo: Robert Forsyth)
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molluscs have been assessed as Not at Risk and another five as|

Data Deficient by COSWIC.

More information on COSEWIC can be found at
http://www.cosewic.gc.catatus reports will be available on
the SARA Public Reqistry

Dwayne Lepitzkj Co-chair, Molluscs Species Specialist
Subcommittee of COSEWI|Vildlife Systems Research, P.O. Box
1311, Banff, AlbertaCanada T1L 1B3epitzki@telusplanet.net

Joe CarneyCo-chair, Molluscs Species Specialist Subcommittee of
COSEWIG Biology Department, Lakehead University, Thunder
Bay, Ontarig Canada P7B 5E]carney@lakeheadu.ca

REQUIEM FOR MELANOPSIS
PARREYSSII OR THE ANATOMY OF A
NEW EXTINCTION IN ROMANIA

By loan Sirbu & Ana Maria Benedek

In northrwestern Romania several small thermal spfed

lakes and creeksuported until recently, rare, endemic or

relict species, including freshwater gastropods. Although the
habitats were scattered and redueediexposed during the
turbulent history of the area to severe human impact, they still
supportedemarkable communitieslowever this has

changed, especially during the last two decades, characterized
by huge political and economic changes, but also by disrespect
for the law and common sense.

As stated bysirbu & Benedek (2009), until 2005 the relict,
endangered and extnely rare speciesheodoxus
prevostianugC. Pfeiffer, 1828)could still be found in two

short mesothermal rivulets in nortbestern Romania, close to
the village of R&L bothgrr@markableT her
speciesnotably amelanisticform of the relictMicrocolpia
daudebartii acicularigFérussacl823). Although a nature
reserve was declared in the area, nothing was really done to
maintain the habitats and the communities they sheltered. In
one of these creek§heodoxugprevostianudas disppeared
because of a slow process triggered by wdtainage,

concrete works and paliion. In the second habitat (and the

last in Romania), its fate was decided by an opportunistic and
illegal eventSirbu & Benedek (2009 r ot eindufeat #
2006 theifm S.C. D.R. Mayer Impex S.R.lbegan capturing
the Tina cea Rea mesothermal rivulet diggjing in order to
create fishpond®r breeding sturgeoff.he company had
permission from the local town hall that owned the land, but
none of the other legally raegqed permitsd No environmental

or other legal permit was held by this firm, and the rest of the
story is briefly describetly the above authoar$herefore
Theodoxusgransversalisvas declared extinct in Romania. In
December 201%/e have found thaanother firmbuilt a

sturgeon farm in the same area (Fig. 1), capturing the thermal
waters from whatvas the last remaining habitat.

Microcolpia daudebartii acicularigs still present in one of the
former habitats, but is extremely endangered becaudarttie
was retroceded to a villager who does not considerbe part
of the nature reserve and has offered it for sale to exploit the
rest of the former thermal creek. Considering thermal waters
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Fig. 1. In northwestern Romania, in two former megeermal
water rivuletsTheodoxus transversal{g) lived up to 2005. It
became extinct because of illegal fisbnds built in its former
range (B), or water capture and habitat changes in the former
naure reserve areas (C), that are now private property. A local,
relict and isolated population Microcolpia daudebartii
acicularis the last remnant of the former communitystd
striving to survive (D). (Photos B, C and D taken in December
2015).

as personal goods and using these resources only for
commercial benefit is an extremely narrow way to consider

the value of these rare and unique habitats. Declaring nature
reserves or other protected areas, and undertaking nothing
afterwards in order torpserve them, is alagselessWhat

took thousands of years to evolve, has vanished in a few years.
The inability of authorities to prevent, stop or restore the
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The story of another thermal lake and its inhabitants was the
theme of a recent note (Sirbtial, 2013)thatdrew attention
toaunipe habitat, Pe™Mea Lake
including one endemic gastropod, that are on the brink of
extinction.Also in Bihor county, close to Oradea, lieg Mai
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The
Lake about a decade ago. Inddelanopsis parreyssivas a
local endemic species inhabiting the lake until recently.

Fig. 2. reservaea
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Baths (alsoknown a8t i | e EPRPiEsp8 gifi gr d R,
Hungarian, or Bischofsbad, in German). Hanéch

geothermal aquifer sustained until recently a lake and a rivulet
declared a nature reserve antlatura 2000 Site of

Community Importancelhere were lakes and creeks fed by
thermal springs, forming the only habitat in Europe where the
Egyptian white watelily (Nymphaea lotus thermaliuzson
1907 naturallygrew, and two local endemic species used to
occur, thefish Scardinius racovitzaMiller, 1958 and the
shailMelanopsis parreyss{Philippi, 1847). Because of the
interest for and use of the geothatrwaters in these area,
increasing witithe humanpopulation and its needs, the
springs begato clog and the natural thermal lakes were
reduced, up to the point where the only natural but shrinking
lakethatremainedvasP e 'Hea (al so knaran
Lake on the Pe™HMea rivulet).
usehasincreased exponentially during the léstv years, with

an exceptional increase in local buildings and tourist facilities.
Sirbuet al (2013)stated that a great reduction of the thermal
spring®flow and of the laké& water level and surface area
ocurredin a short period of timayp toDecember 2011 when
the spring of the Pe™Hea Lake

Considering all these facts, Fehér (20lsed Melanopsis
parreyssiias Critically Endangered (B1abiii,v]+2abiii,v],
v.3.1), a status stilistedin the IUCN Red List of Threatened
Species, version 2014 Sadly this status isow outdated.

All imaginable efforts were made by the dedicapdcialists
from the Cri Hurilor Country
Cri Hurilor, in Romanian) and
endemic species were $¢a leading experts and institutions
from variouscountries in a last attempt to save these unique
taxa. Water was (and still is) pumped to the lake from one of
the drillings in the vicinity, in an extreme, artificial hope

curing the sick habitat with the cause of its disedkegal
drillings were searchedr and pressure was exerted in order
to limit aquifer use. Scientific, conservation and management
projects weraevelopedand accomplished, some even
recently as in 2015athering experts and authorities, in order
to find a solution. Most efforts were hindered, found little
support or had lite effect, but solutions were and are still
searched for.

As wasstatedby Sirbuet al (2013) fiall possible assistance,
at the whole range of scales and fields of knowlesgijebe
crucialto save these taxa, including the endemic snalil
Melanopsigarreyssiand i ts habitat, t
Ochiul Mare Lake, and to save this heritage totter
generations. There igsyphean work to be done in order to
try, in extremis to keep as much as possibfaheformer
habitat and its unique species.

In the last two years the outcome for the three endemic species

was different. In 2015, a few individuals of the plant species
Nymphaea lotus thermalgtill lived in the remnants of the

lake, downstream in the thermal creek, and there is still some
hope of maintaining the specief situ. It was also
accommodated in several botanical gardermgher countries.
Regarding the endemic fish speciesthi® best obur

knowledge (A.A. Nagy, I. Ime¢gpers comm), Scardinius
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Pe 'Hea Lake in

July
of thermal agifer overexploitation. Inset: only empty shells of
Melanopsis parreyssian be found; the species became extinct
during the last two years.

Fig. 3.

cbvitSaits o IdhGelpreserintitynaturalhabitat but there

are hundreds of reproducing individuals, artificially
maintainedand reared, in Romania, Austria and Hungary. But
the endemic gastropddelanopsis parreysshad a bitter fate.

As A. Gagiu toldus mostprobablythe end br this species
wasclosein 2014,yethope was still there. In 201&e

searched the remnants of the lake, as well as the whole )
(ALMHSF(IQQU Ayanfit rii
bedinber (Fig. )PoltWithtnSrbshii,. SPeci mens o
In the shrinking remnants tiie former lake almost all known
species of freshwater molluscs have disappeared, except for
one the invasive bivalv&inanodonta woodian@.ea 1834),
proving once again its high resilience and capacity to survive.

Only empty shell®f Melanopsis parreyssivere found and
the final &t was to declare this speciéstinct inthe Wild.

[Ttze kake isistill shAnkiggy s t
although thermal water is (or is supposed to be) pumped through
a hose coming from a neighbouring drill. Inset: the single
mollusc species that managed to survive is the invasive bivalve
Sinanodonta woodiana.

Fig. 4. Pe'Hea
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Fig. 5. In December 2015 only a ghost of the former lakili
present, evoking the insatiable human appetite for resources and
its effects on nature.

Throughthe dedication of A. Gagiu, several individuals were
sent to Hungary. According to T. Muller (pers. comm.)
reproduction succeeded in the bedgy but after a while the
population suffered high mortality. Groups of survivors were
sent to other specialists, but with less success. There may be a
few survivors, but with a highly uncertain fate. Even in the
improbable event that some individualsiveié able to survive,
considering how the former lakes look naeturning thenis
probably impossible. During recent decades there were also
other attempts to breed this species in natural or artificial
thermal waters from Romania and Hungary, but with no
success.

We had the misfortune to witness the extinction of two
speciesTheodoxus prevostiangat the national level) and
Melanopsis parreyssiin less tham decade. Both cases have
been triggered by the same urge to overexploit resources.
Human gred comes first of all. Fish farms could be built
elsewhere in the former case, and limiting drilling for thermal
water should not be impossible. Alternative resources are
readilyavailable. Obviously, the small ranges and habitats, as
well as the limiteddlerance of the speciésthermal

conditions, have fawsed the outcome. But effective

protection of these tiny, special, sometimes unique habitats, is
a challenge and tests the limits for conservationists. Hopefully
something can be learned from thesergs.

Wethank Mr. Adrian Gagiu for all the dedication, information
and help as wel/l as his
Museum in Oradea, Romania. The last field studies were mainly
supported by MrConstantiriVezeanufo whom we owe our
sincerethanks
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THE SECOND INTERNATIONAL
MEETING ON BIOLOGY AND
CONSERVATION OF FRESHWATER
BIVALVES . BUFFALO, USA, 4-8
OCTOBER 2015

By Manuel Loped.ima, Alexander Karatayelyubov
Burlakova, Knut Mehler & Ronaldo Sousa

Freshwater bivalves have been highly threatened by human
activities and recently theglobal decline has captured both
conservation and social attention. For these reasons there has
BUEFALONY, USA 48 OCTOBER 205 been an expon_entigrovvth
of freshwater bivalve
research, both in the fiedd
of basic biology, ecology
and physiologyandalso n
applied conservation such
as habitat restoration and
propagation. However,
these studies need to be
integrated anthe details
accessiblao all ecologists, conservation biologists and
freshwater malacologists. This integration needs also to
include managers, policy makers and other stakeholders to
find and apply the best measures to conserve these animals
and their natural habitats. The Freshwadetlusk
Conservation Society has played this role in North America,
promoting research and awareness but also organizing
periodic meetings and workshops. In other parts of the world,
research efforts vary and integration and knowledge exchange
are urgentt needed. Trying to filthis gap a group of
researchers coordinated by Manuel Lepera from the
University of Porto aimed to organize a series of periodic
meetings that would promote the interchange of ideas and data
on an international leveln this mntext, the firstnternational
Meeting on Biology and Conservation of Freshwater Bivalves
was organized in September 2012 in Braganca, Portugal, with
a high level of success and participation of more than 100
researchers and conservationists francountries. Since then,
this international group of scientidt@iscontinued to meet
periodicallyas part obther international meetings (e.g. the
symposium on fshwater bivalve conservationthe World
Congress oMalacology in the Azores, Portugal, in 20&8d

TIONAL MEETING ON BIOLOCY AND
CONSERVATION OF FRESHWATER BIVALVES
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Cambridge, UK, in 2014). These efforts have been recognised
by the IUCN, through the formal establishment of a working
subgroup orireshwater lvalvesthataimsto promote the
conservation of these taxa at a global scale. Already under the
wing of this subgroup, the secohdernational Meeting on
Biology andConservation of Freshwater Bivalvweas
magnificently hosted by Alexander Karatayev, Lgub

Burlakova and Knut Mehler from the Great Lakes Center of
RUfalg State Golisoe 4B RgloRgT 2015 n Byfialg. USR- o
The meeting brought together over 80 scientists from 19
countriesandfive contirents (Europe, North America, South
AmerieamAsiaiand. AustralifFig. 1). The 56 oral
communications and 26 posters presented by senior and young
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