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EDITORIAL

At the end of August an important meeting, the first of its

kind, took place in TahitiThe meeting brought together
representatives of almost all the countries and territories of the
Pacific islands to focus on conservatiortlukeatenedand

shails and of course there is essentially nowhere in the Pacific
where land snails are not threagd. Participantsasv captive
bredPartula species released on the iconic island of Moorea,
and learned about the breeding programmes not only of
partulids from French Polynesia but also of achatinellids and
other species from Hawaii, and even though nahe Pacific,
captive breeding of highly threatenBdecilozonitespecies

from Bermuda. Notably absent, were representatives from the
Ogasawara Islands of Japan. Most participants were not aware
of the highly endangered status of the endemic land snail
radiations on these islands, nor of the efforts to save them.

However, some time prior to the Tahiti meeting and
independently of it, | had been invited to go to Ogasawara to
discuss their captive breeding prograefor species of
Mandarinaand other groups. And in midctober | travelled

to the islands, 1,000 km by ship from Tokyo, a 24 hour
journey. The Ogasawara Islands were established as a
UNESCO World Heritage Site in 2011, in part on the basis of
their endemic land snail radiationss A result, they have been
able to construct a staté-the-art conservation cermthat
includes a public exhibit area, a series of quarantine rooms, a
veterinary facility and the main component, a large captive
breeding area where a dedicated team miamtae snalil
cultures.t is important that thesgnail conservationisis
Ogasawara be recognised and included in the island land snail
conservation community as they are doing important work.

Reports on both the Tahiti meeting and the Ogasawara land
snail conservation programme can be found in the Pacific
Island Land Snail section of this issuel@htacle

Robert H. Cowie
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NEWS
The Tony Whitten Conservation Prize- malacologists Fio. 1 Landoui

i i H 1g. 1.Landouria
feature strongly in the inaugural 2019 Prize tonywhittenj described and
From David Allen, IUCN, Cambridge, UK named by Ayu Savitri

: . o Nurinsiyah in honour of
Tony Whitten (19532017) was an inspirational Tony Whitten (Nurinsiyah

conservationist who championed biodiversity across Asia and

- - etal, 2019).
beyond. He was Senior Advisor at Fauna and Flora
International (serving as Director of its Advacific

programme), and before that, Senior BiodivgrSipecialist at Junn Kitt Foon, for his work on conservingha
the World Bank. Alongside helping to run conservation taxonomically reviewing land snails in Malaysia.
projects across Asia, Tony undertook weeldss work on the Junn was inspired to

discovery and conservation of limestone cave invertebrates, pursue a conservation

saving many species from obl i apérpytthngn by
expanding cement industry, and having at least 13 new species \wh j t t e n and hisb

api

named in his honqur.. He also establishedti@N SSC Cave passion for limestone

Invertebrate Specialist Group biodiversity. Working

As a tributeto Tony and his work, the Cambridge alongside Tony taught

Conservation Initiative, of which IUCN is a member, hdbes him about the need to

Tony Whitten Conservation Prifer early-career engage with and

conservationists and biodiversity researchers from East and understand stakeholders

Southeast Asia. The prize is open to those utigeage of 35 including communities,

involved in any area of conservation or field biology in the government,

region. Prizes are awarded by a panel selected by Tony's conseryationists ahd

family. The panel is especially interested in hearing about extractive companies,

work on the overlooked species and habitats that Tony was when undertaking Junn Kitt Foon
most @ssionate aboutsuch as caves and karst ecosystems, conservation work.

and understudied invertebrates and fishes. Nattawadee Nantarat for her work on land snails in
The judges for the first year of this prize were astonished by Thailand and Southeast Asia.

the quality and number of applications that they received. Of ~ Nattawadee analyses the

the six 2019 winners, the work tifree focused specifically on biodiversity and

molluscs. evolutionary relationships

of land snails in Thailand
and Southeast Asia to help
support programmes for
karst conervation. She has
a particular interest in
terrestrial operculatenails
of the genuyclophorus

Ayu Savitri Nurinsiyah, for her work on the land snails of
Java.

Ayu explores the
diversity of land snails
and has been involved in
the discovery of a
number of new species,
includingLandouria
tonywhittenj named in
honour of Tony Whitten
(Fig. 1). This species is
endemic to Sukolilo
karst, an area where there
are conflicts between the
cement industry and local

Applications for the 2020
Tony Whitten
ConservatiorPrize will
open later in 2020 and this
will be announced on the
Cambridge Conservation Nattawadee Nantarat
Initiative website. Early

career malacologists from across the East and Southeast Asia

people. regions are encouraged to apply. Applicants should be
Ayu Savitri Nurinsiyah Nurinsiyah, A.S., Neiber, nationals of Brunei, Cambodia, Chinagdbnesia, Laos,
- _ M.T. & Hausdorf, B. 2019. Malaysia, Mongolia, Myanmar, the Philippines, Singapore,
Revision of tke land snail genusandouriaGodwin-Austen, 1918 Thailand. TimorLeste or Viet Nam.

(Gastropoda, Camaenidae) from Jdwaropean Journal of
Taxonomyb26 1-73.



https://www.iucn.org/commissions/ssc-groups/invertebrates/cave-invertebrate
https://www.iucn.org/commissions/ssc-groups/invertebrates/cave-invertebrate
https://europeanjournaloftaxonomy.eu/index.php/ejt/article/view/701
https://europeanjournaloftaxonomy.eu/index.php/ejt/article/view/701
https://www.cambridgeconservation.org/
https://www.cambridgeconservation.org/
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EDIBLE FRESHWATER MOLLUSCS
FROM NORTHEAST INDIA
By Anushree Jadhav, Nipu Kumar D&sN.A. Aravind

Historically, molluscshave been used as a source of food by
people Theoldestrecord of usingnolluscsas food daing
back to &te Pleistocene and Holocenesigthat of a land
snail Iberus alonensidrom Benidorm, SpaifFernandez
Lépezde Pablcet al, 2014) There hae been reports of snail
farming in Europe since Roman times, and in South Asian
countries during World War I, @ humarfood sourcgVinci
et al, 1988; Ramakrishna & Dey, 200 TCurrently,molluscs
are considered a delicacy in many European countries,
including France the Netherlands, Belgium and Ita(iRobert
et al, 2013)as well asn Latin America, Asia and Africa.
Snail caviar is a luxury food item that has seen growing
interest across EuroggPeMarcoet al, 2017) Helicultureor
heliciculturearethe terns used for snail farming chiefly for
consumption of flesh and eggs, d@odthe use o&lime for
cosmetic purposes.

In underdevelopedountries wild populations of freshwater
molluscs(snails and clams) are extensively harvested and
consumeds a cheap source of protein by economically and
sociallychallengeccommunities. India has a history of snail
consumptiorby tribal communitiesrom the coastalcentral
and northeastnregions Variousclasse®f molluscs such as
snails, clams, oysteend squids are consumed by coastal
communities in the southepart of India(Hornell, 1917)
Snails(gastropodsaregenerally preferredh the states of
Bihar, Jharkhandylaharashtra, West Bengal and the entire
northeastrnregion including Arunachal BdeshAssam,
Manipur,MeghalayaMizoram,Nagaland Sikkim and

Tripura (Hornell, 1917; Ramakrishna & Dey, 200There are
studiesthatshowthat snails are rich in calcium and substantial
amounts of phosphorus, iron and zinotally in species like
Pomaea camliculata, Pila globosa Bellamya bengalensis
MelanoidestuberculataandLamellidens marginali¢Baby et
al., 2010; Ghoslet al, 2017) Freshwater snails belonging to
the genu®ila (Ampullariais an objective junior synonsym
are consumed fdpod as well as medicinal purpada Tamil
Nadu (Hornell, 1917and other coastal regions.

Northeastindia containgwo biodiversity hotspots the
Himalayan Biodiversity hotspot and parttbé Indo-Burma
hotspot(Myerset al, 2000) Around 145 tribal communities
live in northeastndia (Ali & Das, 2003)and almost all the
tribes are dependent on various-bésources. Among bio
resources, thesely extensivelyon freshwatemolluscsfor

food and medicinal purposeBreshwater gastpods are in
great demand akey arereadily available for collectioand
havesome economic importance to the tribal community who
sell themin the local marketThey also act as a cheap source
of protein and are eaten as foodniany rortheasterrstates
while some communities believieety possessnedicinal

value To gather this traditional knowledgssociated with
freshwater molluscsye conductednarket surveys in
northeastndian states from July 2018 to December 2(Hi§.
1). Our data show that comumities collectl2 specief
molluscsbelonging tdfive families andsevengenera. These
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Fig 1. Brotia sp. andBellamyasp. (upper panels, left and righ
resectively) sold in the market by local tribes (lower panels).

include ten gastropod specieg., Pila globos, P. olea
(Ampullariidae),Bellamya bengalensig&ngulyagrasp.,
Cipangopaludina lecythigViviparidae), three species of
PaludomugPaludomidag Brotia costua(Pachychilidae) and
two species obivalves,Lamellidens marginaliand
Lamelidenssp. (Unionidae).

We interacted with the vendors sellingllusc as well as

with the local communities and found that they consume only
freshwatemolluscsand not the terrestrial speci®dolluscs

are mainly hangbicked from theivers, streamand marshy
areagduring winterandmonsoorseasonsAdditionally, snails

are collected from paddy fields exclusively during monsoons.
Most of the vendors selling freshwatewlluscswere women.
According to the locals, during monso@lune to September)
ard postmonsoonOctober to Februarygeasonsthe number

of people sellingnolluscsis higherthan in thesummer season
(March to May) Molluscsare sold not only in the main

markets but also on the roadside amdmall markets in many
parts ofnortheastndia. Snails are either already packed in one
kilogrampackets or sold lmseaccording td h e
requirementThe averageostof snailsduring off-season is
around50to 100 Indianrupeesper mugdepending on the
speciesand20to 50 Indian upees during monsoon and pest
monsoon seasanlt is interesting to note thateording to the
localsin Mizoram, the elongatkones Brotia sp.) are the
females and the round ondéxa{udomussp.) are the malds
According to our interaction with the locals, thene of the
opinionthatthewater is too cold during the winters and thus
they avoid collecting themwyhich could be one of the reasons
for there being fewesnails in the marketuring this season
Another reason could be that people believarejuveniles

are foundduring winterinstead of adult snailgnd juveniles
arenot preferred, as the peoee not very fond of thetaste.

consumel
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Tribal communities in Manipur believe consuming snails
enhanceor helps maintain good eyesight and normal
functioning of kidneys. Crushed snail shells are also added in
the fodder of pultry as a goodalciumsupplemento enhance
egg production.

Freshwatemolluscsare being harvested from wild

populations in thousands. Emtunately, there is no updated

list of freshwatemolluscspecief northeast India

specifically those that are harvested. All old reports show only
a few species are harvested. But our study has shown that 12
speciesare consumed by the people oftheast India

According toBudhaet al (2010) 33 % of the speciefom

the entireEastern Himalayan regionf which northeast India

is a partarein the IUCNRed Listcategory @taDeficient.

Apart fromthis, thereareno data regarding theurrent

population statum the wildfor any of the freshwater

molluscs Locals are of the opinion th&eshwatemollusc
populations are dwindling and they also believe that this could
bebecause obverharvesing. In order to meethe

requirements of localgpulatiors, snail famingcouldbe
introduced in these regionalso, longtermpopulation studies
onfreshwatemolluscs in the wild need to be undertaken to
assess population trendiseshwater ecosysterirsthe
northeastrnregion of India arg¢hreatenedy pollution,
construction of dams and habitat destruc{idudhaet al,

2010) Additionally, understanding the traditionaibal
knowledgeassociated with freshwater mollgss important in
terms ofdocumentingcultural and scientific heritage. The
states of Manipur, Mizoram, Nagaland and part of Arunachal
Pradesh share their bordeith Myanmar while Sikkim and
Arunachal Pradesh haeertainChinese elementsience, it

will be interesting to elucidate the hosical biogeographical
patterns othe molluscsof northeast India in addition the
possibleconservation issuaglated to their heavy

consumption

We thank the Department Biotechnology, Government of
India, for fundingthis project(BT/01/17/NE/TAX).
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COLOURFUL GIANTS OF THE
WESTERN GHATS: INDRELLA
AMPULLA (GASTROPODA:
ARIOPHANTIDAE)

By Sudeshna Chakraboréy N.A. Aravind

Indrella ampullabelongs tea monotypic genusf terrestrial
snailsin the familyAriophantidae. It was first described as
Helix ampullain 1850 by W.H. Benso(iL850) It was
subsequently placday GodwinAusten(1901)in Indrella and
has remainethere evesince. It is endemic to the Western
Ghats of India but is widespread within the regieith its
distribution ranging between 89 N and 1300 N (Fig. 1).Its
altitudinal range islsoquite broagextending from 150 m to
about 1800 mabove sea levellhe shell in adults can reach
more tharb5 mm in diametemaking it one of the largest
species of terresti snails in India. Though thdyave welt
defined shellsthe animals cannot completely retract
themselves into the shell. Only the head is réddsidethe
peristome while the foot remains eigtewhile resting.
Individuals of this species are brightly coted and very easy
to spot. Theyare most active durinpe monsoon (June to
October) seasotthis is the season for breeding and most ideal
for sampling. Primarily, three calo morphs are present in
this monotypic genus namely, red, orange and yelldw.
mantle is the same caloas the body in the yellow morph,
white in the orange morph, and bluistack in the red morph.
Juveniles of althe colarr morphs are blacind so is the shell
Apart from these widely distributed calomorphs, a
combination of yellow and orange is also observed in some
individuals.

The det of I. ampullaincludes mushroons anddecaying
organic matterandthey hae beerseen scavenging on dead
snails ofthesame specieJ hey are generally not known to
feed on plants. Nonetheles®me reprts suggest thabeing

¥ithe nblude ddustixin g | i my


https://www.tandfonline.com/toc/rstt20/current
https://www.banglajol.info/index.php/JSR/article/view/3362
https://portals.iucn.org/library/sites/library/files/documents/RL-2010-001.pdf
https://portals.iucn.org/library/sites/library/files/documents/RL-2010-001.pdf
https://portals.iucn.org/library/sites/library/files/documents/RL-2010-001.pdf
https://web.wpi.edu/Pubs/E-project/Available/E-project-050517-024421/unrestricted/Snail_Caviar_final_IQP_report.pdf
https://web.wpi.edu/Pubs/E-project/Available/E-project-050517-024421/unrestricted/Snail_Caviar_final_IQP_report.pdf
https://web.wpi.edu/Pubs/E-project/Available/E-project-050517-024421/unrestricted/Snail_Caviar_final_IQP_report.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0104898
https://www.sciencedirect.com/science/article/pii/S2452316X16300618?via%3Dihub
https://babel.hathitrust.org/cgi/pt?id=mdp.39015073211032&view=1up&seq=5
https://www.nature.com/articles/35002501.pdf
http://faunaofindia.nic.in/PDFVolumes/hpg/030/index.pdf
http://faunaofindia.nic.in/PDFVolumes/hpg/030/index.pdf
https://archimer.ifremer.fr/doc/00126/23737/
http://www.cifri.res.in/Bulletins/Bulletin%20No.56.pdf
http://www.cifri.res.in/Bulletins/Bulletin%20No.56.pdf
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Fig. 1. Spatial distribution of the three colour morphg.of
ampullain the Western Ghats (WG).

opportunistic feedershis species feexbn fruits and flowers
of cardamom€Ellettaria cardamomun a commercially
important spicéSenet al, 2016) On te other lnd, the
Western Ghats endemiare turtle Vijayachelys silvatica
preyson thisspecies (Deepadt al, 2009) Hitherto,thecane
turtle is the only documented predatod.cimpulla though
there may beseveral other predators

Whenthreatened, individuals of this species tend to secrete
immense amounts of slime that makes a sound similar to
gushing of water. This extremely foamy, sticky slime is used
to deter predators. An unusual thing about the animal is that it
loses its colar along with the slime. For example, if a yellow
individual releases excessive slime, bright yellowish patches
are observed in the slime. This could be the reason that pale
yellow or whitish individuals have been obsery&bdwin
Austen, 1901)which were orignally, probably, yellow. The
same is observed in-bbloured and orange individuals but not
in redforms. The snail loses its calo completely when
preserved in absolute ethanol for a long time (about a gear)
this is also observed only in the yellosvange and bi

coloured individualsandnot in the red ones.

The dstribution of the three colo morphsof I. ampullais not
uniform throughout the Western Ghats. The red morph is
found onlysouth ofthe welldefined low levelandform,
Palghat gap (1@%' N), which runs easivest across the
Western Ghats. All other morphs are fourwdth ofthe gap.
While the range®f orange and yellow morphs show some
overlap (Fig. 2), the two have never been observed at the same
site or in nearby sites. On the othantd, bicoloured morpls
have only been observeat sites close taites withyellow
morphsand have restricted distributierilhe yellow morph
has a very narrow range and is found only in and arthend
Wayanad region ithe central Western Ghats. date, there
are only about half a dozen records of the yellow morph,
whereas therange morph hagbroad range of both
latitudinal and altitudinal distribution. Also, the oraraeyel
redforms arefound in manmade habitats such as coffee and
cardamom platations.Thus these can survive moderate
levels of anthropogenic disturbance.

Orange Yellow
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Fig. 2. Potential distribution of colour morphs lofampullain
the Western Ghats, India, based on a habitat suitability analys

The genetic distance (uncorrected p dista ofthe COI gene)
between the colo morphs was around 0% with the

maximum being about 1%. Genetically, the bioloured

morph (yellow and orange) was almost identical to the yellow
ones (<0.5%), while more than 26 distan from the orange
morph.On studying the anatomy of the different morphs, the
bi-coloured morph was again found to be almost identical to
the yellow one while some differences were observed
compared to the orange morthylogenetic@construction
using a combination of nucleanédmitochondrial markers
(~2,000 bp) showed that the orange and red mogpbsped
together despite being allopatric. The sympatric yellow and
orangemorphswere howeverjn separatesister cladeswhile
thebi-colouredand yellow morphs growa togethein the

same clade. This meant that the closely distributed morphs are,
genetically, more distantly related.

Indrellaampullais endemic not only to the Indiaub
continent but is restricted only to the central and southern
Western Ghatssput of 13°00' N). This calls for extensive
study d the speciegjiventhatsnails are very sensitive to
changes in the environmelitis also important to note that
this species is associated with evergreen forests of the Ghats,
which are severely threated throughoutits rangebecause of
various anthropogenic activitieBespite thisalmost no study,
entirely focused oh ampulla has been conductedhat its
status has not been assesset N furtherdemonstrates the
dearth of information regardingis speciesln contrastthere
is a study(Senet al, 2016)and anewspaper repothatnote
the possibility of this species becoming a pkkire extensive
studies on this species are required before givitigititle of
pest.

Given the rapid development in the Western Ghats, adversely
changinghe environment, and fastsing global temperatures,
there is a need for immediate action in terms of data
generatioron various aspects of this species &mddevisng
targeted conservation measures. Thewdlb and

“charismatit appearance of this species is slowly beginning
to garnerthe attention of people who we otherwise oblivious

to most other snails. For example, citizen science initiatives



http://news-enviskerala.blogspot.com/2010/11/colourful-snails-attack-cardamom-plants.html
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such aghelIndia biodiversity portal, iNaturalist and other

social media platforms have seen a surge in photographs and
distribu'tion data of this speciwloadgopy amateur ' Prostenomphalia
naturalists and photographers. Identifying the sheer potential carpathica diameter
of citizen science initiatives, avhave launched a programg, ~12 mm (Phota A.
MISS (Mapping Indian Snails and Slyg# order to acquire Baidashnikov)
more data on its distributioif.o date, there are about 800

observaibns reported by citizen scientists as part of this

initiative. This shows the successlobmpullaas a flagship

species eliminating the need for involving other taxa to attract

theattention otthepublic and policymakers towards much

Fig. 1. Shell of

neglected snailandthe invaluable e®ystem services they generally accepted and not disputed (Syso&c&ileyko,
provide and in turnto advocate for their conservation. 2009; WelterSchultes, 2012; Balashov, 2016a; Bank &
We thank the Department of Science and Technology, Neubert, 2017). Ngverthele%, carpathlcgs not Ilstedm.the
Government of India, for funding (EMR/2015/00019/AS) this IUCN Red Listnor in theEuropean Red List of Terrestrial
project. Molluscs This species tsbeenofficially listed inthe Red

) Book of Ukraine since 1994 amslconsidered to be globally
Benson, W.H. 1850. Characters of several new East Indian and South VU B1lab(iii)+2ab(iii) (Balashov, 2016b%inceP. carpathica

African Helices, with remarks on some other species of the genus - A
occurring at the Cape of Good Hopenals and Magazine of was found next to the border with Ramia it is very mich

Natural HistorySeries 2 5(27): 21317, expected to be fo_und in thai_)untry as well. There_fore, it
Deepak, V., Vasudevan, K. & Pandav, B. 2009. Preliminary could be present ithe countries of théeuropearJnion (EU).
observations on the diet of the cane tuiigalyachelys silvatica This snail livesat anelevation of about,000-1,400 m above
Hamadryad34(1): 167169. sea level, along mountain stream®id spruce foests, mainly
Godwin-Austen, H.H. 1901. On the anatgmf theHelix ampullaof in the grass. All known populations are outside protected
Benson, and its generic position in the Ariophantid@ernal of areas. It is threatened by the destruction of habitatting of
Molluscan Studied(5): 187190 spruce forestgegulation of mountain streams, modification of

Sen, S., Shivaprakash, K.N., Aravind, N.A., Ravikanth, G. &

Dayar_1andan, S. 2016. Ecol_oglcal niche modeling fc_)r conservation projectsin the Ukrainian Carpathians ateing proposed but
planning of an endemic snail in the verge of becoming a pest in

cardamom plantations in the Western Ghats biodiversity hotspot. areo_pposed by Fhe enwronmental movement), excessive
Ecology and EvolutioB(18): 65106523 grazing, excessive recreation and regular premeditated fires

thatareoften used by the locaéstheir traditional way of
removingunwanted gragsvegetation (despite fieing

their banks, construction of small hydroelectric stagi(such

Sudeshna Chakrabor®y N.A. Aravind!, Ashoka Trust for Research
in Ecology and the Environment (ATREE), Royal Enclave,

Srirampura,Jakkur PO, Bangalore 560064, India. banned) (Biashov, 2016D). There are only sev@own
1Als0, Yenemya Research Centre, Yenepoyadghed to ba locations of this speciesi@ 2, based on the collection thfe
university), University road, Derlakatte, Mangalore 575018, India l.I. Schmalhausen Institute of Zoology atie notebooks of
sudeshna@atree.orgravind@atree.org A.A. Baidashnikov). According tanestimaé usingGeoCAT,

its area of occupancy is 28 kand extent of occurrence is
106 kn?, which corresponds to my previous estimation VU

ON SOME EAST EUROPEAN SPECIES IN Blabiii)+2ab(iii) (IUCN, 2012).

THE EUROPEAN RED LISTOF Another omitted species Eia novorossicgRetowski, 1888)
TERRESTRIAL MOLLUSCS (Clausiliidae)(Fig. 3). Foralong time this land snail was
By Igor Balashov " e > T

The recently dstributedEuropean Red List of Terrestrial
Molluscs(Neubertet al, 2019) is a valuable work thistthe
most @mplete and wpo-datereview ofthe conservation
statusof terrestrial molluscs in Europe. | am happy to be
among its secondary coauthors, although | was involved on
at alate stageregarding mainly Crimean speciesdwas not
involved ingeneraibn of the species listUnfortunately,afew A
species that are known in Europe from its eagtegionsonly D ernaiia
are omittedrom the SupplementaryMaterial Some other
species require adibnal comments.

Ukraine

$Poienile de sub Munte

The land snaiProstenomphalia carpathicBaidashnikov,
1985 (Hygromiidae)Kig. 1) is endemito the Ukrainian
Carpathians distributed only the singlesmallmountain
massifChyvchyny along the border with RomaniaidfF 2). It = :
is theonly speciesn thegenus and its taxonomic status is Fig. 2. Distribution of Prosteromphalia carpathica

L 10 ki 1
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knownonly fromasmall area in the most western coastal
foothills of the Western Caucasus near the city of
Novorossiysk (Russia). In 206812 three small populations
were found 370 knto thenorth, onthe Donetsk Upland in
Ukraine (Fg. 3). Themolluscsof this areghadneverbeen
studied beforebut considering that thispecies i@ssociated
with the bestpreserved oak forests ofethegion in thiee
distinct isolated locations anithat it las nevebeenfound in
anthropogenic environmesit was conclded that it is most
probablya native relictA few other mollusc species
associated primarily witthe Caucasus were also foundtha
Donetsk Upland, most notabyeroceras subagreste
(Simroth, 1892)which wasalsoassociated witlmatural
habitats. Manypecies of arthropods and plants associated
primarily with the Caucasus are also considered to be native in
suchisolated parts of their ranges on the Donetsk Upland.
Betweenthe Donetsk Upland and Caucasus theriéalmost
forestless dry flaKubanLowland with low biodivesity.
Considering that snailsdm the Donetsk populations &f
novorossicaiffer from the Caucasian onastheir
morphology, habitat preferences (dead wdeekllers instead
of rock-dwellers) and are isolated geographicallysttbree
populations were described as an endemic subselces
novorossica nagolnicBalashov, 2013The Donetsk Upland
is naturallydominated by open steppe landscapes, while
natural forests are scattered and maasdyociated witalleys
and ravinesPopulations oE. novorossicanhabited old oak
forests in the deeyalleys (or almost ravines) of thremall
tributaries ofthe Nagolna River5-15 kmapartfrom each

Avzoy Sea

Black Sea

200 km

Fig. 3.Live snails and shellsf Elia novorossicdrom Ukraine and
its distribution in Russia and Ukraine.

Upland,nonnative, Parmacellaibera (Eichwald 1841)
(Crimea,non-native), Derocerassubagreste(Simroth, 1892)

other, with open steppe ridges and meadows in between. None (Donetsk Upland and Crimea, probably nati@)ticicola

of these sites is protecteThe ppulations are much
threatened by thexpansion of villages in the loweggionsof
these small rivers, by cutting oak forests and by forestry
activities intended to redut¢ke amount of dead wood. These
locationshave beelin azone of conflict sice 2014, within
theunrecognizedoc al | ed
the habitats could also be threatened by military activifiée
actual area of the forest masssispportingthese populations
of E. novorossicas less than 1 kfand their extst of
occurrence is 8 kinthereforethe conservation status of the
subspecies, or of the Ukrainian populationg&ohovorossica
was considered CR Blab(iii)+2ab(iii) (Balashov, 2013)e
Caucasian populations Bf novorossicare not protected and
limited to the relatively small coastalea that extends about
100 km (Fig. 3 from the large Caucasian reserves, but there
are at least 20 known sites and there seem to be no major
threatsto these populations. Therefore, its glbbtatus is
probably LC.

The Supplementar\aterialtabe of theEuropean Red List of
Terrestral Molluscsalsodoes not lissome other species of
terrestrial molluscs that are known to occur in Europe, but are
categorisedakC( “ Least CNA(cNath”Ap plri
—nonnativein Europe) or that donot occur in Eastern

Europe andhave therfore not beenassesselly me:
Zoogenetebarpa(Say, 1824) (widely distributed, native),
Lauria cylindracea(Da Costa, 1778) (widely distributed,
native) andafew other nativd_auria speciesGibbulinopsis
interrupta (Reinhardt 1876) (Donetsk Upland, probabipn
native), Oxychilusmingrelicus(Mousson, 1863) (Donetsk

schrenkii(Middendorff, 1851) (European part of Russia,
native) andHarmozica ravergiensi@-érussac, 1835) (several
locations across Ukrainapn-native (Balashov, 2016a;
Balashowt al,, 2018).

The land snailChondrulatridens(Mdiller, 1774)is listed in

“LusaResd®leio @y European Red List of Terrestrialduscswith the global

category NT(. Ne ar T h rThisacategarg abuld)be
correctfor the EU but across a very wide area in southern and
eastern Ukraine, as well as in the southern part of European
Russia, it is the most common species in veryeddrabitats,
often including anthropogenames (e.gBalashov, 20164, b).
Therefore, considering these thriving populations in the
southern pardf Eastern Europe, there is no doubt that

global status o€. tridensis LC.

The land snaiPupilla bigranata(Rossnéssler 1839) is listed

in theEuropean Red List of terrestrial molluso®l in the

IUCN Red ListasDD( “ Dat a D Rdcencmolecular” )

studies (Balashogt al, 2019) haveshown thathis specieds

not valid. In fact different forms ofPupilla muscorum

(Linnaeus 1758) andPupilla triplicata (Studer 1820) were

identified asP. bigranata but theabsence of type material and
Ch Erlkneowrtype localitydoesnot permit determination of the

correctsynonyny). ThereforeP. bigranatashould be

excluded from théUCN Red Listand all other fture reviews.

The onservation status of the land srRalihtyla jankowskiana
(Jackiewicz 1979)should bechangedo DD instead of VU
( “ Vul n ashastbéemepoyted before (Balash@t al,
2016; Skvortsova & Balashov, 2019). This spesesther
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extinct,an invalid synonym of another specaswvasnot
collected in itssupposedype locality, mneof which
scenarios supports th&J category.

The land snailSerrulinaserrulata(Pfeiffer, 1847) is listed as

LC for Europe. In the European part of its range it is limited to
the most preserved brodehved forests in several locations
and is clearly at least NT in Europe and especialthe&EU,
probably VU2ab(iii) (Balashov, 20éb). Although, its global
status is LQf the Caucasian populatiorsse considered

It also worth mention that in my opinion the conservation
statuses of some dead waddelling door snails

(Clausiliidae) distributed in Central and Eastern Europe could
beunderestimated in tHeuropean Red List ofdrrestrial
Molluscs These species are abundant in some areasgoand

not correspondo the IUCN(2012)B-groupcriteria at aglobal
level. However considering the curré methods of forestry
management in Eastern Europe thiat to minimi® the

amount of dead wood, even in many protected areas
(Balashov, 2016b), it is possible that several such species are
VU or NT bythe A2 or A3 criteri. But prope estimation by
these critedrequires large amouswf data that | domot have.
This concerndacrogastraborealis(Boettger, 1878),
Macrogastraplicatula (Draparnaud, 1801Macrogastra
tumida(Rossmassler, 1836} lausilia pumila Pfeiffer, 1828
andPsaidalindafallax (Rossmassler, 1836).

Balashov, I. 2013Elia novorossicgStylommatophora, Clausiliidae)
in Ukraine: description, habitats, conservation status, concomitant
terrestrial molluscsRuthenica?3(1): 6977.

Balashov, I.A. 2016&auna of Ukraine. Tome 29: Molluscs. Volume
5: Stylommatophorans (Stylommatophoidaukova Dumka,

Kiev. 592 p.8 pls.[in Russian with English summary]

Balashov, I. 2016Conservation of errestrial Molluscsn Ukraine
Institute of Zoology, National Academy of Sciences of Ukraine,
Kiev. 272 p. [in Russian ith English summary and preface]

Balashov, I., Skvortsova, V., Shvydka, Z., Filatova, Yu., Homenko,
A., Marushchak, O., Shyriaieva, D., Andrianov, Y., Yeromin, V. &
Vasyliuk, O. 2016. Is the Carpathian land sirédtyla
jankowskianaxtinct?Tentacle24: 3739.

Balashov, I., Shvydka, Z., Vasyliuk, O., Marushchak, O., Shyriaeva,
D. & Oskyrko O. 2018. The first record of an invasive Caucasian
land snaiHarmozica raverginsisin Central Ukraine
(Stylommatophora, HygromiidagRruthenice?8(1): 4345.

Balashov, I., Neiber, M.T., Bogon, K. & Hausdorf, B. 2019. On the
i dent Pupillabigrdnatd popul ati ons from
Ukraine (Gastropoda: Pupillidaérchiv fir Molluskenkunde
148(1): 17.

Bank, RA. & Neubert, E. 2017Checklist of thé.andand
FreshwaterGastropoda of Europd ast updatd 6 July 2017.

IUCN 2012.]JUCN Red List Categories and Criteria: Version 3.1.
Second EditionlUCN, Gland, Switzerlancand Cambridge, UK.
iv+32p

Neubert E., Seddon M.B., Allen, Dek al 2019.European Red List
of Terrestial Molluscs IUCN: Cambridge, UKand Brussels,
Belgium.

Skvortsova, V. & Balashov, |. 2019. Land snadicula parcelineata
(Architaenioglossa: Cyclophoroidea: Aciculidae) in Ukraine:
distribution, variability, habitat preferences and conservation
statis. Ruthenica?9 (2): 94102

Sysoev, A.V. & Schileyko, AA. 2009.Land Snails and Slugs of
Russia and Adjacentdlintries Pensoft, SofimndMoscow 312

p.

WelterSchultes, F.W. 201ZEuropean Normarine Molluscs, a
Guide for Species ldentificatioRlanet Poster Editions, Géttingen.
A3 + 675+ 78 [quick identification]p.

Igor Balashov, I.I. Schmalhausen Institute of Zoology, National
Academy ofSciences of Ukraine, B. Khmelnytsky str. 15, Kiev,
01030, Ukraine. igor_balashov@ukr.net

IMPORTANCE OF PRIVATE PROPERTY
IN CONSERVATION OF TERRESTRIAL
GASTROPODS: SURVEY IN A PRIVATE
FOREST IN MARYLAND, USA

By Aydin Orstan & Timothy A. Pearce

Recentstudies have emphasi$the increasing importance of
wildlife conservation on private lands, especially when such
lands are adjacent to public parksg.Kamalet al, 2015.
Merry-Go-Round Farnis a private ragdential community
overlooking the Potomac River in Montgomery County,
Maryland. The property coveBd ha 00 acres) that include
about 80 houses with yards, several fieldd\wooded areas.
Some of the woods appear, especially from the presence of
largetrees, to have been preserved uncut for several decades,
perhaps at least since 1930 when the property was purchased.
As a small test of whether private lands banbour

significant molluscan biodiversity, we surveyed terrestrial
snails and slugs in woed areas on the grounds of fhem.

The survey was carried out by the first author during three
field trips in May, October and December 2019, witie

second authdnelped with identifications of the specimens
collectedand contributed to the writing ¢fie manuscript.

We documented the following 17 species of terrestrial
gastropods. The 15 snail species were collected and the two
slug species were photographed in the field.

Land snailsAnguispira fergusoniCarychium exile

Cochlicopa lubricaEuconuus polygyratusGastrocopta
contractg Helicodiscus parallelusMesodon thyroidus
Oxychilus cellariusPunctum minutissimupPunctum smithi
Stenotrema barbatun$trobilops aeneyd/allonia costata
Ventridens ligeraZonitoides arboreus

Slugs:Limax maimus Megapalliferacf. mutabilis

PrirfeBhPspetiesPol I8nd snails were from a single site
(39.0502 N, 77.2805 W) next to a small creek that flowed
through a wooded ravine into thén€sapeake and Ohio
(C&O) Canal northeast of the Potomac River (Fig. 1). At this
locality bothPunctum minutissimuindPunctum smithwere
present (Fig. 2) an@arychium exilavas abundant. In the
same ravine the native slugs of the geMegapalliferawere
observed on tree trunks May (but not in October or
December) (Fig2). Megapalliferaspecies are difficult to
identify from their external characteristics; we are listing the
species we observed tentatively\hsmutabilis because that
species has been recorded previousinglthe Potomac River
(Norden, 2008a; Steury & Pearce, 2014). We identified the
Oxychilus specimens a®. cellariusbecause the live snails
did not smell like garlic, thus eliminatir@. alliarius, and
because the anatomy of one dissected specimen vezs tho
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gastropods present on adjacent parkland. We hope that habitat
preservation on Merro-Round Farm will contiue.

We thank Mr. Zafer Ecevit for making this survey possible
and for his companionship during the collection trips.

Kamal , S. ;Jurc@akoM & Brows, Ga201%onservation
on private land: a review of global strategies with a proposed
classifcationsystem.Journal of Environmental Planning and
Managemen$8: 576597.

Norden, A.W. 2008. The terrestrial gastropods (Mollusca:
Gastropoda) of Plummers Islariaryland Bulletin of the
Biological Society of Washingtdrb: 3140.

Norden, A.W. 2008b. The 2006 Potomac Gorge bioblitz survey
results-land snailsBanisteria32(3): 28-29.

Orstan, A., Paustian, M., Sei, M. & Pearce, T.A. 2019. Maryland

A W) 2 S T S

— T - ' ) bioblitz contributes new gastropod recor@éisntacle27 : 15-16.
Fig. 1. The locality where 13 species of land snails were founc Pearce, T.A. 2009. Land snails as indicator species: examples from
. - seven bioblitzes in the eastern United Stafestaclel?7: 1214

that ofO. cellarlusthan that ofO. draparnaudi Eight Iqts of Steury, B.W. & Pearce, T.A. 2014. Land snails and slugs
shells collected during the survey have been deposited in the (Gastropoda: Caenogastropoda and Pulmonata) of two national
Carnegie Museum of Natural History, Pittsburgh, parks along the Potomac River near Washingtortyibisf
Pennsivania, USA (catalog numbers CM 17280%2813). Columbia.Banisteria43: 3-20.
All the species we found, other th@xychilus cellariusand Aydin Orstan & Timothy A. Pearc&ection of Mollusks, Carnegie
Limax maximugare native to Maryland. Once again, our Museum of Natural History}400 Forbes Aveug Pittsburgh,

findings underline the importance of forest preservation in the ~ Pennsylvania 15218080 USA. anothersnail@hotmail.com,
survival of native gastropod speci€dr§tanet al., 2019) pearcet@camegiemnh.org

Also, the high proportion of native species suggests that the

woods on MerryGo-Round Farm are relatively pristine

(Pearce, 2009). Mer¥¢so-Round Farm borders the C&O THE PACIFIC NORTHWEST LAND

Canal National Historical Park. The native species found in SNAIL CRYPTOMASTIX DEVIA (GOU LD,

the present sueywere alsaecorded during a 2006 bioblitz
in the C&O Canal National Historical Park (Norden, 2008b) 1846) UNDER CONSIDERATION FOR

and during recersurveys on Plummers Island, also owned LISTING UNDER THE US ENDANGERED
privately, as well as in other national parks along the Potomac SPECIES ACT

River (Norden, 2008a; Steury Bearce, 2014). Our results
show that woods preserved on Me@w-Round Farm provide
continuous and enlarged habitat for the conservation of native  The US Fish and Wildlife Service (USFWS) had determined
that the land snaCryptomastix deviéGould, 1846) (Puget
Oregonian)found in the states of Washington and Oregon
USA (Figs. 1, 2), might be eligible for endangered species
protectionbecause athreats to its habitat from logging,
agricultural conversion, higimtensity fires andi\cer
macrophyllum(bigleaf maple) mortality as a result of climate
change (USFWS, 2012019. Its absence in northern
Washington may be due to glatda during the Ice Ages.
After much delay, this yedhe USFWShas initiated a species
status assessment to determine whether listing under the
Endangered Species Act (ESA) is warranted.

By Edward J. Johannes

Fig. 2. Above- Shells of
Punctum minutissimuif®) and
P. smithi(B) from the locality in

This snail’s convol ut edomonse
with that of 43 other mollusc(19 freshwater snails, 7 slugs

: - and 17 | and snails) wunder Pre
Fig. 1. The arrow points at the . . .
dilggnostic basa\thgotlh o Plan (NWFP) (FE_I\/I_AT, 1993), thelr_ subsequent designations
smithi Left - Megapalliferact. as Record of Decision (ROD) species or Survey and Manage
mutabilison a tree trunk in May (SM) species (USDA & 8DI, 1994), lawsuits to continue
20109. SM, anda petition brought byhe Center for Biological

Diversity and other environmental orgaai®ns br listing
under the ESA (Currgt al, 2008) were previously coveréa
Tentacle(Johannes2012, 2013). Thisnail is included in a
list of 274 species in a lawsuit recently brought against the
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Fig. 1. Cryptomastix
deviasites (red dots)
in Oregon and
Washington, USA
and one site (blue dot

° . ) .
B, o 1% at top of map) in
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Trumpadministrdion by the Center for Biological Diversity
in Portland, Oregon, USA (Johannes, 2020).

Cryptomastix devigs also a Canadian Species at Risk in British
Columbia but is listed as extirpated théfgy. 1) and is

probably extinct in Canad&ecent surveysave not found this
species at the two 1800s and one early 181€s from which it
wasreportedPfeiffer, 1850; Taylor, 1889; Dall, 1906}
elsewhere in British Columbia (COSEWIC 2002, 2013).

| would like to thank Adam Baldinger (Museum of
Comparative Zoology, Cambridge, USA), for providing the
photo ofC. devia

COSEWIC 2002COSEWICAssessment arffausReport on the
Puget Oregonian @il Cryptomastix devién Canada.Committee
on the StatusfdEndangered Wildlife in Canad®gtawa. vi + 20 p.

COSEWIC. 2013COSEWICSatusAppraisalSummary on the
Puget OregoniarCryptomastix devianh Canada.Committee on
the Status of Endangered Wildlife in Canada. Ottawa. xv pp.

Curry, T., Greenwald, N. & &ty, A. 2008 Petition to List 32
Mollusk Species from Freshwater and Terrestrial Ecosystems of
the Northwestern United States as Thessd or Endangered under
the Endangered Species ACenter for Biological Diversity,
Portland, Oregon. Petition to Secretary of the Interior, Washington,
DC, and U.S. Fish & Wildlife Service, Portland, Oregof p8

Dall, W.H. 1905 Land and fresh water molluské$ Alaska and
adjoining regionsin: Alaska Volume Xlll(ed.Merriam, C.H.), p.
[i—i], 1-171, pls. 2. Doublday, Page & Company, New York.

FEMAT [Forest Ecosystem Management Assessment Tek983B.
Forest Ecosystem Management: an Ecological, Economic, and
Social Assessment).S. Forest Service, U.S. Fighwildlife
Service, U.SNationalPark Service, National Marine Fisheries
Service Bureau of Land Management, Environmental Protection
Agency. US Government

Johannes, E.J. 2012. Events leading to the proposed listing of 26 U.S.
Cl i nt ounionid bivalves and 39 western andteas US gastropods

snailsand slugsasaresul of Presi dent
Plan.Tentacle20: 7-9.

Johannes, E.J. 2013. U.S. Fish and Wildlife Service rejects 14 of 26
Pacific Northwest snails and slugs proposediftinig and sets a
dangerous precedefitentacle?1: 30-31.

Johannes, 2020. The Center for Biological Diversity sues the Trump
administration for failure to decide on the federal status for 274

imperiled species that include mollus€entacle28: 10-11.

Fig. 2. Cryptomastix
deviafrom Victoria,
Vancouver Island,
British Columbia
(Taylor, 1889).
(Photo: A. Baldiger)

Pfeiffer, L. 1850. Descriptions of twenfgur new species of Helicea,
from the collection of H. Cuming, EsBroceedings of the
Zoological Societyf London[for 1849 17:126-131

Taylor, G.W. 1889. The land snails of Vancouver Islarte Ottawa
Naturalist3: 84-94.

USDA & USDI. 1994 .Record of decision for amendments to Forest
Service and Bureau of Land Management planning documents
within the range of the Northern Spotted O#fandards and
guidelines for management of habitat for lateecessional and cld
growth forest related specid$.S. Forest Service, Portland,
Oregon. ii + 74, viii + 144 p.

USFWS. 2011. Endangered antiréatenedVildlife and Plants; 90
day finding on a petition to list 29 molluskecies ashreatened or
endangered ith critical habitat; proposed ruleederal Register
76: 6182661853

USFWS. 2012. Endangered aRldreatened Wildlifeand Plants; 12
month finding m a petition o list 14 aquatic molluskas
endangeredr threatened; proposed ruleederal Reqgister7:
5792257948

Edward J. Johannes, Deixis Consultants, 16827 51st Avenue South,
SeaTac, Washington 98183245, USA.
deixisconsitants@gmail.com

THE CENTER FOR BIOLOGICAL
DIVERSITY SUES THE TRUMP
ADMINISTRATION FOR FAILURE TO
DECIDE ON FEDERAL STATUS FOR 274
IMPERILED SPECIES THAT INCLUDE
MOLLUSCS

By Edward J. Johannes

On 20 November 2019 the Center for Biological Diversity in
Portland, Oregon, US#led formal noticeof their intent to

sue the Trump administration for blocking the determination
of the federal status of 274 species found across the US. Years
overdue, these are some of a 500 species backlog that was to
be addressed by the US Fish & Wildlife Service (WS in a
workplanthey developed in 2016.

Among the species listed in the legal filing are 21 eastern US

(terrestrial and freshwater species). Some of these molluscs
were part of a 32 species petition for listing under the
Endangered Species Act sent to USFWS (Curry et al., 2008;
Johannes, 2012, 2013; USFWS, 2011, 2012).

The Center for Bimgical Diversity is looking fointerested
parties and expert withesses to submit standing declarations
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https://wildlife-species.canada.ca/species-risk-registry/virtual_sara/files/cosewic/sr_puget_oregonian_snail_e.pdf
https://wildlife-species.canada.ca/species-risk-registry/virtual_sara/files/cosewic/sr_puget_oregonian_snail_e.pdf
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https://www.biologicaldiversity.org/campaigns/Pacific_Northwest_mollusks/pdfs/PNW_mollusk_petition.pdf
https://www.biologicaldiversity.org/campaigns/Pacific_Northwest_mollusks/pdfs/PNW_mollusk_petition.pdf
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https://www.biodiversitylibrary.org/item/49576#page/11/mode/1up
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https://www.blm.gov/or/plans/nwfpnepa/FEMAT-1993/1993_%20FEMAT_Report.pdf
http://www.hawaii.edu/cowielab/tentacle/Tentacle_20.pdf
http://www.hawaii.edu/cowielab/Tentacle/Tentacle_21.pdf
https://www.biodiversitylibrary.org/item/96165#page/184/mode/1up
https://www.biodiversitylibrary.org/item/96165#page/184/mode/1up
http://www.biodiversitylibrary.org/item/95220#page/90/mode/1up
http://www.biodiversitylibrary.org/item/95220#page/90/mode/1up
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.govinfo.gov/content/pkg/FR-2011-10-05/pdf/2011-25538.pdf
https://www.govinfo.gov/content/pkg/FR-2011-10-05/pdf/2011-25538.pdf
http://www.gpo.gov/fdsys/pkg/FR-2012-09-18/pdf/2012-22723.pdf
http://www.gpo.gov/fdsys/pkg/FR-2012-09-18/pdf/2012-22723.pdf
https://biologicaldiversity.org/w/news/press-releases/lawsuit-launched-save-274-species-extinction-crisis-2019-11-20/
https://www.fws.gov/endangered/esa-library/pdf/5-Year%20Listing%20Workplan%20May%20Version.pdf
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MOLLUSCS ASSESSED BY COSEWIC IN

Fig. 1. Hoko vertigo (Nearctulan.

sp.). This species was referred to 2019

underVertigoby Frest & o

Johannes (1993, 1998)SDA & By Dwayne A.W. Lepitzki

USDI (1994), Kelleyet al.(1999) Three terrestrial gastropapeciesvere assessed by the

and in the legal filing by the
Center for Biological Diversity.
Found in thenorthernOlympic
Pennisula, Washington State,

Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) in 2019. COSEWIC is an independent body of
experts that assigns conservation status to species using IUCN

USA. Logging theatenghe criteria and recommends listing and legal protection under th
survival of this species(Photo: CanadiarSpecies at Risk Adsee Lepitzki & Mackie, 2013
Terry Frest) in Tentacle?1 for details).

Two shailsMesodon zaleturoothed GlobgandInflectarius

for each species listed in the ligation to be submitted to the inflectus(Shagree)) wereassessed as Endangered (EM)ile
court. to show that there is an interest in the protection of these Philomycus carolinianu¢Carolina Mantleslugwas assessed
speciesYou canconactNoah Greenwald at1 (503) 484 as Threatened. The global ranges of all three species extend
7495 or at ngreenwald@biologicaldiversity.org. into southern OntaridMesodon zaletuwas historically

| would like to thank Jeff Miller at the Center for Biological known from several islands on the Canadiaie sif Lake Erie
Diversity for his input on this article. and may still occur at three sites on the mainland where

suitable habitat still exists. It was last observed alive in

Curry, T, Greenwald, N. & Garty, A. 200Betition to list 32 Canada in 1994nflectarius inflectugFig. 1) also was

Mollusk Species from Freshwater and Terrestrial Ecosystems of

the Northwestern United States as Threatened or Endahgere historically knownin Canada from two mainland Ontario sites
under the Endanqered Specieg Aenter for Bi0|ogica| as W3|| as ﬁVe Canadian iSIandS in Lake Erie. Curl’ently, |t iS
Diversity, Portland, Oregon. Petition to Secretary of the Interior, known only to exist in Canada on two islanBhilomycus
Washington, DC, and U.S. Fish & Wildlife Service, Portland, carolinianus(Fig. 2) inhabits undisturbed oldgrowth forests
Oregon. 85 p. and riparian areas and is currently known from several

Frest T.J. & Johannes, E.J. 198llusc Speciesf Special Concern mainland sites as Wes one Canadian island in Lake Erie.

Within the Range of the Northern Spotted OWwinal Report to
Forest Ecosystem Management Working Group, USDAdtore
Service. Deixis Consultants, Seattle, Washington. 98 p.

Frest T.J. & dhannes, E.J. 1996. Additional Information on Certain

All three were assessed as being at risk because of their small
extent of occurrences and areas of occupancy, a small number
of threatsbased locations, and a projected continuing decline

Mollusk Species of Special Concedecurring Within the Bnge of in the quality of habitat.
the Northem Spotted Owl. Report to Oregon State Ofioecal of For all three species, suitable habitat in Canada has been lost
Land ManagementDeixis Consultants, Seattle, Washington. vi +

150 p because odgricultural and urban development and forestry
Johannes, E.J. 2012. Events leading to the proposed listing of 26 U.S. and continuing habitat fragmentation is problembécause

snails and slugs as a result of offpowdisnersa gbilitieg. Climatechange, pgseriped funs;
Plan.Tentacle20: 79. and invasivespecies were the main threats to all. Droughts,

Johannes, E.J. 2013. U.S. Fish and Wildlife Service rejects 14 of 26 flooding and especially changes in frost regimes and spring
Pacific Northwest snails and slugs proposed for listing and sets a time temperature fluctuations under climate change are the
dangerous precedeftentacle?1: 3031 most serious threats.

Kelley, R., Dowlan, S., Duncan, N. & Burke, T. 198%Id Cuide to
Survey and Maage Terrestrial Molluskggcies from the
Northwest Forest PlaBureau of Land Management, Oregon State
Office. BLM/OR/WA/PL-99/029+1792vii + 114 pp.

USDA & USDI. 1994 Record ofDecision for Anendments to Forest
Serviceand Bureau of Land Management Plannirgc@ments
Within the Range of the Northern Spott€dvl. Standards and
Guidelines forManajyement of Habitat for Latsuccessional and
Old-growth Forest RelatedpBcies U.S. Forest Service, Portland,
Oregon. ii + 74, viii + 144 p.

USFWS. 2011. Endangered and Threatened Wildlife and P&fhts;
day finding on a petition to list 29 mollusk species as threatened or
endangered with critical habitat; proposed réederal Register
76: 6182661853

USFWS. 2012. Endangered and Threatened Wildlife and Plants; 12
month finding on a petition to list 14 aquatic mollusks as
endangered or threatened; proposed faeleral Register7:
5792257948

Edward J. Johannes, Deixis Consultants, 16827 51st Avenue South, ] o ]
SeaTac, Washington 9818245, USA. Fig. 1.Inflectarius inflectugShagreen)Middle Island, Lake
deixisconsultants@gmail.com Erie, Canada, May 2013. (Photo: A. Nicolai)
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https://www.biologicaldiversity.org/campaigns/Pacific_Northwest_mollusks/pdfs/PNW_mollusk_petition.pdf
https://www.biologicaldiversity.org/campaigns/Pacific_Northwest_mollusks/pdfs/PNW_mollusk_petition.pdf
https://www.biologicaldiversity.org/campaigns/Pacific_Northwest_mollusks/pdfs/PNW_mollusk_petition.pdf
https://www.academia.edu/7093709/Mollusc_Species_of_Special_Concern_Within_the_Range_of_the_Northern_Spotted_Owl
https://www.academia.edu/7093709/Mollusc_Species_of_Special_Concern_Within_the_Range_of_the_Northern_Spotted_Owl
http://www.hawaii.edu/cowielab/tentacle/Tentacle_20.pdf
http://www.hawaii.edu/cowielab/Tentacle/Tentacle_21.pdf
https://www.blm.gov/or/plans/surveyandmanage/files/04-terrestrial_guide.pdf
https://www.blm.gov/or/plans/surveyandmanage/files/04-terrestrial_guide.pdf
https://www.blm.gov/or/plans/surveyandmanage/files/04-terrestrial_guide.pdf
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/nwfp/documents/reports/newroda.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.fs.fed.us/r6/reo/library/docs/NWFP-S&G-1994.pdf
https://www.govinfo.gov/content/pkg/FR-2011-10-05/pdf/2011-25538.pdf
https://www.govinfo.gov/content/pkg/FR-2011-10-05/pdf/2011-25538.pdf
http://www.gpo.gov/fdsys/pkg/FR-2012-09-18/pdf/2012-22723.pdf
http://www.gpo.gov/fdsys/pkg/FR-2012-09-18/pdf/2012-22723.pdf
http://www.hawaii.edu/cowielab/Tentacle/Tentacle_21.pdf

ISSN 09585079 TentacleNo. 28—March 2020

INTERNET SHELL TRADE, A NEW
THREAT TO MALACODIVERSITY

By Guoyi Zhang & Min Wu

Shellswerenoab ul k business target i
tradition. Howeverthis situation has changed recently. Has

such shell trading affected the malacodiverisity of the places
where these shells come from? Is there anytiew or

potential negative influence diis business practice on
molluscconservation? The story of Miing He, the largest
Chinese shell trader, shows different facets of the relationship
between shell exploration and conservation andssigitt on
consideration otheabove questions.

In 2004, He began to sell shells and shelhted goods in
Shangha As a secalled independent researcher in
conchology guokr.com/i/0935377258/through a private

Fig. 2. A group of threePhilomycus carolinianugCarolina museum and internet business webgitngana.coi he

Mantleslug) under a log, Pelee Island, Lake Erie, May 2018. expands th business in shells. His publications, nantleéy

(Photo: Annegret Nicolai) books “Famil i es difeshivatet Bivahek s ”

of Chandthajournd “ ShetbvBries” mak

Including these three species, the total number of terrestrial image more close to a serious malacologist, although they
gastropods confined to southern Ontario in Canada that have made trouble for malacolggDespitedressinghimselfup as a
been assessed by COSEWIC now stands at seven. dlkese conchology researcher addspite hisinfectious enthusiasm
include Allogona profundgBroadbanded Forestsnail, EN for popularistion of conchology, H targets ndting but
2014; COSEWIC, 2014Ratera pennsylvanicéroud selling shells

Globelet, EN 2015; COSEWIC, 201#nguispira kochi kochi
(Eastern Banded Tigersnail, EN 2017; COSEWIC, 2017) and
Webbhelix multilineatéStriped Whitelip, EN 2018;

COSEWIC, 2018). Other terrestrial molluscs from southern
Ontario that are currentlyeing assessed by COSEWIC
includeDiscus patulu§Domed Disg, Neohelix dentifera
(Big-tooth Whitelip, Ventridens intertextu@yramid Domgg
Ventridens ligerdGlobose DomgandStrobilops aeneus
(Bronze Pineconje

Biodiversity pursuits need a scientific and operative species
concept (Hong, 2016His rudeattitudetowardsthe

International Code of Zoological Nomenclatuf€ZN) is

exemplified in hi2018public statement hat “even n
| CZN is not t he [|Hekasdesoribedande m
published new species, mostwifiich have beesynorymized

or provento be misidentificatios(e.g. in freshwater mollusc
Bogatov & Prozorwea, 2017; in terrestrial molluscPalt

Gergelyet al, 2017 Zhang, 2019). Moreover, the types of

More information on COSEWIC can be falatthe such new species are kept privately (Fang;, Yers. comm.;
COSEWIC websiteStatus reports for the three species Qian, ZX. pers. comm) rather than being deposited in
assessed by COSEWIC in 2019 will be posted online; follow qualified institutionsasrecommendedy ICZN (1999). The
the links at the above website. purpose of such publicatimeemnly to name the spexs
COSEWIC. 2014COSEWIC Assessment and StatiepBrt on the afte_r th('.} collectors Who_usually supjthe shelldor free and
Broadbanded Forestsnallllogona profunddn Canada areinspired by such actioto collect more (Lu, L. pers.
Committee on the Status of Endangered Wildlif€anada. comm; Wang, K. pers.comm.The staffs of some Chinese
Ottawa. xi + 53 p. public museums, including Zhejiang Natural Museum, Beijing
COSEWIC. 2015COSEWIC Assessment and StatwepBrt on the Natural Museum and Tianjin Natural Musewnpperated on
Proud GlobelePatera pennsylvanice CanadaCommittee on the these publicationd hesestaff, most noexpertin mdacology,
Stetus of Endangered Wildé in Canada. Ottawa. xi + 41 p even knew neither what such papers dealt with nor the
COSEWIC. 2017COSEWIC Assessment arftatusReport on the materialinvolved (Zeng Z., pers. comm.)This official

Eastern Baded Tigersnaihnguispira kochi kochind Western
Banded Tigersnai\nguispira kochi occidentalis Canada
Committee on the Status of Endangered WildiifeCanada.
Ottawa. xv + 82 p

connection meanso the publicthatthis manipulation will
undoubtedly make his commercial life have a halo of popular
scienceln addition,taking group photos wittvell-known

COSEWIC. 2018COSEWIC Assessment and StatuspBrt on the museum curators of malacology has provided another false
Striped Whitelipwebbhelix multilineatin CanadaCommittee impression to the publié\nd he cooperated with a variety of
on the Status of Endangered Wifdlin Canada. Ottawa. + 62 organigtiors of natural science populaason and some
p. national institutions, includin§hanghai Zoo, Tsinghua
Lepitzki, D.A.W. & Mackie, G.L. 2013. Molluscs assessed by University, Key Laboratory of Tropical Marine Bi@sources
COSEWIC in 2012Tentacle2l: 26-27. and Ecology (Chinese Academy of Sciences), which
DwayneA. Lepitzki, Wildlife Systems Research, P.O. Box 1311, unintentionally helped him to package himself as a
Banff, Alberta Canada T1L 1B3. @hair, Molluscs Species conchologist who loves popular science and nobody can say it
Specialist Subcommittee GFOSEWIC.lepitzki@telusplanet.net is not a bigadvertsement for his shell business.
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http://cosewic.ca/index.php/en-ca/
https://sararegistry.gc.ca/virtual_sara/files/cosewic/sr_Broad-banded%20Forestsnail_2014_e.pdf
https://sararegistry.gc.ca/virtual_sara/files/cosewic/sr_Broad-banded%20Forestsnail_2014_e.pdf
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https://sararegistry.gc.ca/virtual_sara/files/cosewic/srStripedWhitelip2018e.pdf
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https://www.guokr.com/i/0935377258/
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Fi gAt 1the shel“lnaecesboidagf Mt
Xiaohua (Ji, Shisan), CEO of

popul ar science websites of Chi a::s:;hell
©

All these and some popular ence websites (e.g. '
www.guokr.com made He an outstanding statthe field of FigLi guus ffas cwalweganv.a
popular science. His fans in the popular internet social
network Webo reached 4,582,063 0f30 November 2019. 2001;Zhang, 2016; W, 2018), we estimate the Chinese
Daily page views via this network reach more than 100,000. species for sal GanvanaNetee saroen| i
Videos of his popular science activities receineghyhits, more than 340 species, the number of which might be slightly
e.g. 96 videos on BiliBili with a top hit rate of 76,000, the reducecbecause ofiis misidentificatios. Considering that
videos on Weibo with 30,000 859,000 hits. Meanwhile, Chinese shell specimens in this stotenber3,971, about
offline shell shows also attract numerous visitors. For 11.3% of his total stock, & estimate about 2,600 species
example, at the shell aucti onWwaldwide aiedhreatenad bisbesgss.ng Museum”
hosted bywww.guokr.com(Fig. 1), 65,000 ads were released Although cooperating with the institutions involved in natural
and visitoroovert wo days reached 28, 95 greserfdton, Ple shyd With ceftainty th& Bis shell collection
classified into three groups. The first is the consumer. The activities will not do harm to malacodiversity (May 2810,

second is both the consumer and the shell provider. The third e article). Deliberately minimizing the impact of artificial
is the shell provider. Many shell providers are collectors from collection to dispel any further doubts the consumers might

undeveloped areas whereeeMowpriced business makes have,he usually overemphasizes that damage to habitdts is t
callection activitiesrational. only way in which molluss be&ome extinct. The truth is, as
The growing page views, increasing number of fans, and shell ~ for instance like th€uban land snafPolymita picta many
showsresult in aprosperous business depending on injury to species are becoming seriously endangered by human
malacolodiversityAs shownby the website, theneere collection/recreational activities.

35,289 sheltemsa v ai | abl e for sa8dfl® i n HeBwefist FrdviBefah dxipidf how ebusinessttractsa
July 2019. Every week about 250 niems were added. Sales rapidly growingnumberof fans who irreturn inflience or

of shells havébeen assessestable aaround13,000 per will potentially impact biodiversitgnormously In thiscase,
year. The shells are not only obtained from the collectors both the traders and the purchaser are wandering in the grey
mentioned abovedut also fron international shell trades zone where the biodiversifyiendly worldis challenged by
through which shells from Austl‘alia, Europe, the Phlllpplnes, the commercial intests and rawness of greed tlmften
Thailand, the United StateS, Vietnam, etc. are obtained. We ovelooked by the professiona'S, institutions aﬂwmak”]g

are suspicious of the source of many sitethssold by He, bodies

e.g. the famoukiguusspp.are from two natral reserves in —

Florida (Fig. 2). Bogatov, V.V. & Prozorova, IA. 2017.Taxonomy and diversity of

freshwater bivalve mollusks (Bivalvia) of China (based on analysis
About 42 species (1%) t hat are now f or s afthecatdlogby Heerid ghuangn20X8togy Bulletind4(8):

shell store are listed in the categories Endangered (EN) and 922:940. o
Critically Endangezd (CR) on theChina Species Red List Chen, D. & Zhang, G. 199%auna Sinica Invertebrata Val9
(CSRL) Wang& Xie, 2004 2005. Becaus€CSRL covers Mollusca Gastropoda Clausilida&cience Press, Beijing.

. : . : Chen, D. & Zhang, G. 200&aura Sinica Invertebrata VoB7
only a portionof the mollusk species of Chiriee. 221 species Mollusca Gastropoda Bradybaenidagcience Press, Beijing.

of gastropod snails, based on the species recorded in the Dong, Z. 1988Fauna Sinica Invertebrata Vot Mollusca
published *“Fauna Sinicaly seri eéer')h5|db(ﬂals(:iehcé’lqugs,l,ggijﬁ%,g. approxi mate

1,800 valid specied(ong, 1988, 2002¥lang, 1997; Wang, Dong, Z. 2002Fauna Sinica Invertebrata Va9 Mollusca
1997,2002;Chen & Zhang, 1999, 200Xu, 1999; Zhuang, Gastropoda Trokoidea Science Press, Beijing.

13


file:///C:/Users/Rob/Documents/My%20publications/Tentacle/Tentacle%2028/www.guokr.com
http://www.guokr.com/
http://www.ganvana.com/
https://link.springer.com/journal/10525/volumes-and-issues
http://www.ganvana.com/

ISSN 09585079

TentacleNo. 28—March 2020

Hong, D.Y. 2016. Biodiversity pursuits need a scientific and
operative speciesonceptBiodiversity Scienc24(9): 979999

ICZN (International Commission on Zoological Nomenclature) 1999.
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LAEVICAULIS HAROLDI (MOLLUSCA,
VERONICELLIDAE): A 40 YEAR
JOURNEY FROM NATAL (SOUTH
AFRICA) TO KOLKATA (INDIA)

By Sheikh Saja& Basudev Tripathy

The veronicellid slug genusaevicaulisSimroth, 1913

belongs to the family Veronicellidae thfe order
Systellommatophora (Bouchet al, 2017), distributed across
the tropical and subtropical region (Gude, 1914; Forcart, 1953;
Gomes & Thomé, 2004; Gomesal, 2010). The slugs are
normally hermaphrodit and lackaninternal shell or
calcareous particles (Gude, 1914; Runham & Hunter, 1970;
Barker, 2001). There are eight valid species of the genus
restricted to this tropical and subtropical climatic region. In
the Indian subcontinentaevicailis alte (Férussac, 1822) and
Laevicaulis haroldDundee, 1980 are so far reported, of
which L. alteis widely distributed across India (Gude, 1914;
Ramakrishna et al., 2010; Raheetal, 2014; Tripathyet al,
2018),Sri Lanka (Marambet al, 2011), ad Nepal (Budhat
al., 2015) while L. haroldiis restricted to India (Avhaet al,
2013; Magare, 2015; Khan, 2019).

Fig. 1. Dorsal and
ventral side of the
caterpillar slug
Laevicaulisharoldi
Dundee, 1980.

mm

Dundee (1980) describadevicaulisharoldi from Stamford
Hill, Durban in South Africa, based o collection made by
herherpetologist colleaguer. Harold A. Dundee anbir.
Lynn Raw. The live specimens were collectedTgpha
leaves durin@ herpetological investigatiom@®3 December
1977 and the type specimeweredeposited in the U.S.
National Museum of Natural History, Washington DC
(Dundee, 1980).aevicaulisharoldi is best known foits
caterpillarlike appearance ants fine wrinkled bands
(Dundee, 1980; Herbert, 199Rurveys hdicate that nate
populatiors of the specieare sparsandhighyrestricted in
KwaZulu-Natal, South Africa (Herbert, 1997; Govender,
2007). Thus, the species was categorasindangered in the
IUCN RedList (Herbert, 2013).

Despite being listed &ndangered_aevicaulisharoldi is now
becoming a pesh India. The species was first reported and
illustrated in 2013 fronthe Aurangabad, Paithan and Gangapur
areas of the statdf Maharashtra but the authors failed to
identify it properly and interpretit asL. alte (Avhadet al,
2013). Neverthelessydividuals ofL. haroldiwere sighted and
reported from several different places in Maharastiza

Nasik, Dhule, Nandurbar and Vanyavitas well as
Ahmedabad in thstate ofGujarat (Magare, 2015)lost
recently, the species has been reported in New Delhi (Khan,
2019).Citizen scientist, howeverhaverevealed the actual
statusof the speciédispersal into other major citiegz.
Udayapur (Rajasthan), Pune (Maharashtra), Thane
(Maharashtra), Mulmai (Maharashtra), Kancheepuram (Tamil
Nadu) and recelyt from Kolkata (West Bengal). It is quite
surprising that all the above cities are in proximity to national
and international airport8Ve believe that the species could
have been introducdtbm Natal to India by international trade
into Mumbai in 2012012 or through intentional human
activities and dispersal to the other cities of Ir{&ig. 2).

The existing literature also revedhe damage caused hy
haroldi to commercial silk prodetion mulberryplants
damaginghe nutritive value of the fant (Avhadet al, 2013;
Magare, 2015). Nevertheless, degdipopulation assessment
and asssments aheimpact on native biodiversity is nesd
in order tounderstand future consequesce

We are grateful tahe Director, Zoological Survey of Indja
for providingthe necessary facilities for the study. 8S
thankful to the MoEF&CC for providing research fellowship
throughthe National Mission on Himalayan Studies (NMHS)
programmggrantNMHS-L.G-2016/0011/850B).
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POTAMOLITHUS SPP. IN THE
ARGENTINE PAMPAS

By Micaela de Lucia & Diego E. Gutiérrez Gregoric

The genuotamolithuds the only native representative of
thefamily Tateidae in South America. It includes small
gastropods (up to 7 mnthatinhabit rivers and streams of the
Southern Cone of South America (L6pez Armengol, 1996).
Most of the species ¢fotamolithusare known only from their
shells only a few have anatomical and molecular information.
In Argentina, nine species (out of the 24 present) have
anatomical descriptions that include pallial organs, radula,
reproductive system and external characters of the saét par
(Pilsbry, 1911; Lépez Armengol, 1996; Miquel, 1998; Nufiez,
2016; de Lucia & Gutiérrez Gregoric, 2017a, b). From the
genetic point of view, only four species have information
available in GenBankl here have beerorstudies of
populationlevel aspects ithe genus.

In the [lUCN Red Listseven species ¢fotamolithushave

been evaluateadll by G.Pastorincand G.Darrigran; four of
them were classified dsast Concern and three as Data
Deficient. The Argentinean coasts of the Rio de la Plata are
used for different purposéport, recreation, source of
drinking water and wastewater, for dumping of waste and
industrial effluents, sport and commercial fishimgter

sports) which could affect species &otamolithushowever,
the actual impact of these threats is unkn¢arrigran,

1999). Six species #fotamolithushave beemecorded from
Buenos Aires province?. agapetudPilsbry, 1911p.
bisinuatusPilsbry, 1896 . buschii(Frauenfeld, 1865).
lapidum( d ' Or b i g R petitiarul3 Y bi gny, 1
P. orbignyiPilsbry, 1896 (L6pez Armengol & Darrigran,
1998).Theserecordsare based on data from malacological
collections and sampling carriedt in the 1980s. It is
noteworthy that in 1991 the presence of the invasive mussel
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Fig. 1.Martin Garcia Island, Buenos Aires province, Argenting
Potamolithussp. andChilina sp. inyellow box.

Limnoperna fortune{Dunker, 1857) (Pastorinet al., 1993)
wasrecorded irthe Rio de la Platdl his species is considered
anecosystem engineer for its ability to tsform the
environment it coloniss(Darrigran & Damborenea, 2011).
The presence and abundance of the golden musselduhige
adecrease of native gastroppdssplacing local populations
of Chilina fluminea(Maton, 1809) andJncancylus
concentricug @ibigny, 1835) on thArgentinearcoasts of
the Rio de la PlatgDarrigranet al, 1998).

The objective of this project is to know the conservation
statusof the genu$otamolithuson the Pampean region
alongthe coast of the Rio de la Plata. For this, seasonal
sampling is being carried oatsites with historical records,
providing the first population studies (growth and
recruitment) ofspecies irthis genus and completing
anatomical and molecular descr@pts. These studies grart
of thedoctoral thesi®f the first author at the Facultad de
Ciencias Naturales y Museo, Universidad Nacional de La
Plata.

Samples were takealong the coastom Martin Garcidsland
(IMG), which isa protected area (3413, 58°14W) (Fig. 1)
to Atalaya Beach (35°08, 57°32W), during 2018 and 2019.
TheArgentineancoast of the Rio de la Plata has been greatly
alteredby peopleand the invasion dfimnoperna fortunei
(Fig. 2) in recent years, which has made it difficulfital
specimens oPotamolithus On IMG, specimens have been
observed at various sitesdgrowth expermentsarebeing
carried out both in situ and in the laboratdrie first
observationgndicatethat they reach sexual maturity at 157
days after hatching, as evidencedamomplete peristoma.

Argentina.Limnoperna fortunein yellow box.

As a result of the conchologicanatomical and geetic
analy®s, fivetaxonomicentities are distinguished) two
entities correspond to species alreaglyorded onMG, and
both nowhave anatomical and molecular descripti(fis
agapetusandP. buschi); 2) one entity correspongbased on
shell characterdo P. bisinuatuspreviously recorded oiMG
but forwhich only conchological data aas yet availabteand
3) two entities thatlo not correspond to any of the species
recorded onMG.

We are grateful to the ASAM (Argentine Association of
Malacology) and the COA (Concholists of America) for the
awards given to the first author, wh covered part of the
costsof carrying out these analyses. We thank the IMG ranger
staff forhelp withlogistics andor support during the

sampling andA. Zivano for collaboration in the sampling
The f i r gldctoral thésis is undestakerith the

support of a doctoral grant from the Comisién de
Investigaciones Cientificas of Buenos Aires province

Darrigran, G. 1999. Longitudinal distribution of molluscan
communities in the Rio de la Plata estuary as indicators of
environmental conditiondlalacdogical ReviewSupplement8: 1-
12.

Darrigran, G., Martin, S.M., Gullo, B. & Armendariz, L. 1998.
Macroinvertebrados associated wiflnnoperna fortune{Dunker,
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Hydrobiologia367: 223230.
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FURTHER SPREAD OF THE ALIEN
GASTROPOD OTALA PUNCTATA
(MULLER, 1774) IN MALTA

Justin Camilleri, Louis F. Cassar Ratrick J. Schembri

The helicidOtala punctatagMduller, 1774), native to the
western MediterranegiMartinezOrti & Robles, 2001)was
introduced into a plant nursery near Mosta, in central Malta,
with imported horticultural marial sometime around 2003
(Mifsud et al, 2003) From here it dispersed to establish a
breeding population in the area surrounding the nursery
(Barbara & Schembri,@08 2010)

A second population dDtala punctatgFig. 1) subsequently
established itself at
km distant from the original site of introduction. The authors
investigated the distribution and abundanc®tsla punctata
at the Bahrija site, aEobania l
vermiculata(Mdiller, 1774), which has a similar ecology to

that of the alien species under study and which, therefore, may

be negatively affected by the introduction.

Fig. 1. Otala punctata
from Bahri
Scale bar 10 mm.
(Photo: S. Camilleri)

Otala punctéa was noted to have colonised three sectors
along the Bahrija valley syst
species occupied an overall area of approximately 0.6 kmz,

with a mean abundance of 0.4 individupés m2. It now

appears that the alien helidids not, thus far, affected the
population ofEobania vermiculataas the population density

of the nativespeciegemained more or less constant within the
plots investigated along the valley watercourse (seasonal run

off conduit), regardless of incidenaed abundance of the
alienspeciesThe density oDtala punctatavas highest (1.98
individuals per m?), close to the presumed site of initial
introduction at Bahrija (35°5
first individuals were recorde(ilia, 2012) We estimate that
the yearly rate of expansiaf the area of occupatiaf Otala
punctataat Bahri ja is 0.075 kmz2
in terms of area at the end ofimé period (T) divided by the
number of years since its first occurrence (Y); therefore, T/Y =
rate of expansion per year.

p l

Otala punctatavas most abundant in low virescent

vegetation. In contrasgobania vermiculatavas most

abundant in areas where drygetation, mostly grasses, were
predominant. This suggests a degree of habitat segregation
between the alien and natigeails Otala punctataalso

showed a preferender aestivating attached to tree stumps

(Fig. 2) and trunks, as well as to vin&#tis vinifera),

presumably to avoid predation and to evade the scorching heat
at ground leve{Albrecht, 2001Herbert, 2010)

Shell measurements indicated a higher abundance of juvenile
Otalapunctatat t he extremities of i
This could indicate that the snails are actively dispersing
outwards, possibly as population density increases and
therefore intraspecific competition increases at the centre of

the area of occurrenc€he outward expansion of ti@tala
punctatapopulationalsoappears to have been hindered by
physical barriers, includg steep escarpments, country roads,
fallow or abandoned agricultural land where extensive tracts

of xerophytic vegetation occur and builp areas. It was
further noted that vegetabl es

Bahr i | amarket, includingdbbage@ragdsi€awleracaarachpitagl € a ,

and broccoli (Brassica oleraceaar. botrytis), often had

juvenile Otala punctateattachedThis suggests that the atfi
&ahds fa §odd chadde of bding traRsPortéd Wigh adriukutac i d
produce from Bahrija to marke
there is a high potential for the alien species to colonise new
areas in the Maltese Islands.
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PROBLEMS WITH THE
CONSERVATION OF THREATENED
SNAILS (GENUSAYLACOSTOMA IN
ARGENTIN A AND PARAGUAY

Fig. 2. An aggregation of By Manuel G. Quintana

® (mainly) Otala punctata . . .

| aestivating attached to The"Aylacostoma Programein Yacyretd i ansewvatian
newly graftedCitrus initiative of scientists from thMuseo Argentinale Ciencias
aurantiumon the upper Natural es “ Ber (Agentne MeeuRbfv adayv
reaches of Bahr Natkal SciehdeMACN, Buenos Aires), who in993
(Photo: J. Camilléy became aware of the poteniyatievastating effect ohe

Yacyreta Hydroelectric Damn four endemic species of the
genusAylacostomdFig. 1). TheseAylacostomasnals are
ovoviviparous and up to fowffspring develop in a brood
pouch or adventitiogsimarsupium where they feed on newly
arrived eggs- and on their ilings— until they reach aizeat
which they maywithstand the strong flowf their typical
rapids habitat (fg. 2). Immediately after release, juveniles
Although we found that the establishment of a population of seek shelter in a dense covegodenred and golden algae
the alienOtala punctatadoes not seem to have affected the growingon the parental sheFig. 3).

population of its closest indigenous relatiEobania
vermiculatg, this does not mean that it may not have a
negative impact othis and other local species in the future
or that it will not become an agricultural pest. The spread of
the alien therefore needs to be monitored and possibly
controlled.
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Albrecht, C. 2001Invasion Biology of a Species with Low Mobility
the Mediterraean Helicid SnaiDtala lactedO.F. Muller, 1774)
in Southern CaliforniaDiplomarbeit, University of Jena.

Barbara, N. & Schembri, P.J. 2008. The statuStafa punctata
(Mdller, 1774), a recently established terrestrial gastropod in
Malta. Bollettino Malacologicat4(5-8): 101107.

Barbara, N. & Schembri, P.J. 201Dtala punctatgMdiller, 1774)
established on Malt&entaclel8: 56.

Cilia, D.P. 2012. Contributions to the malacology of Malta, Il: on the
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second record dDtala punctatgMuller, 1774) (Gastropoda: Fig. 1. The four species oAylacostomaLeft to rightA.
Helicidae) from MaltaThe Central MeiterraneanNaturalist5(3- guaraniticum A. chloroticum A. stigmaticumA. brunneum.
4): 45. TP ) S
Herbert, DG. 2010.Thelntroduced TerrestriaMollusca of South Scientific interesin these Sna'l‘?\e“es on the fact th_at t.h.ey
Africa. South African National Biodiversity Institute, Pretona+ reproduce only parthenogenetically, because all individuals
108 p. arefemales (natural clones). Nevertheless, their staasot
MartinezOrti, A. & Robles, F. 2001. Biodiversity of the snails in the considerediuringthe extensive and expensive environmental

“Comunidad Valenciana®%sof Spai n) . impactevalmtiolnderékermbgfore the building of the dam.
Malacology 2001, Abstracts (ed. G. Salvitiawen, L., Voltzow,

J., Sattmann, H. & Steine@), p. 201. Unitas Malacologica, Until 2018, theAylacostoma Programein Yacyretdhad been

Vienna. developed conjointly by the MACN and the Yacyreta
Mifsud, C., Sammut, P. & Cachia, C. 2003. On some alien terrestrial ~ Binational Entity (EB). Since May 2018, there were ruare
and freshwater gastropods (Mollusca) from MaliaeCentral that the EBY would discontinue its commitment of annual
Mediterranean Naturalis#(1): 35-40. financial and logistical support to the project. This was totally
Justin Camilleri, Massabielle, TriqBa | f t a’' San Mar t {Ngxpeckeyd Recqupeawe were not aware of any conflicts or
RBT6017, MALTA. Tel +356 27456507 disagreementbetweerthe partners. Threfore, in December
justincamilleri31@gmail.com we wrote to the newly appointed ExeeetiDirector of the
Louis F. Cassar, Institute of Earth Systems, University of Malta, EBY, Lic. EM. Goerling Lara (a politician without any
Msida MSD2080, MALTA. Tel +356 2340 2071 interest in biological conservation), highlighting our concerns
louis.f.cassar@um.edu.mt over this issue. The response came from a member dffiis s

Patrick J. Schembri, Department of Biology, University of Malta,
Msida MS2080, MALTA. Tel +356 2340 2789
patrick.j.schembri@um.edu.mt

who confirmed the decision to suspend the support. Thus, the
EBY unilaterally decided to withdraw from the Aylacostoma
Progranme without formal notifcation or explanation dhe
underlying reasons. They only hinted at what was expected:
thatthe inention was not to save expenses (...7?). It is worth
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Fig. 2. The original environment in the rapids of Apipé, floodec
by the dam

mentionng that the Aylacostoma Progranein Yacyretawas
designed and implemented acooperation between EBY and
MACN in 1994. At that time, the MACN was requested to
develop a conservation plan fordamic species of the genus
Aylacostomawhich involvedcaptivebreeding and subsequent
release into the Parana River. The primary objective was to
preventthe extinction of these mollusas a result ofiabitat
loss(Fig. 4). Ecologists from the Worl@8ank, the Inter
American Development Bank and the International Bank for
Reconstruction and Development showed a suppaatide
enthusiastic attitude toward this collaborative effort2000,
these species were listadCritically Endangerean the

IUCN Red List This posed a challenge to the MACN, which,
after overcoming a number of difficulties, accomplished the
development of aaxsitu breeding installation, thus serving
as a repository useful not only faintroduction and
restocking purposes, but also for genome preservation. The
culture originated from individuals caught in tleservoirata
depth of8-10 m by SCUBA diving. Following the advice of
IUCN experts, we irdrmed the EBY othe importance of
establishing one or more backup repositories, preferably in
institutions located within the geographangeof the species.
As a result, a second repository wasugein the University of
Misiones in 1998. A team of their biologists received training
in installation and operation procedures at the MACN, while
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Fig. 3. Adult Aylacostomasp. with newly released juveniles.

High Parana River: original hydrography in the section historically
inhabited by Aylacostoma snails in Argentina and Paraguay
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High Parana River: current situation with the Yacyreta Reservoir at
level 83 m asl.
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Fig. 4. Changeesulting fromconstruction of the Yacyreta
Hydroelectric Power Plant reservoir

we supervised their activities asdpplied stoks of snails

from our cultures  many occasions. Moreover, these
scientists participated wariousactivities of theAylacostoma
Progranme,including surveys, reintroduction assays,
monitoring, papers and contributions in congresses, among
others. Finally, a tripartite contract was signed by EBY,
MACN and the University of Misiones.

Although this project may not be perceivedche asatrractive
asthosée nvol ving t he
panda and jaguar), it pursues the same objectives in terms of
biodiversity conservation. We obtained satisfactory results
applying rescue anelx situ cultivation for more than 20 years!
However, the pject failed in part because the reintroduction
of snails into the river was delayed too much, despite our
wishes. So far, the fetals carried out have not achieved the
expected resultsecause othe disappearance of most of the
rapids of the Alto Par& River. However, our joint effort has
received awards and congratulations from researchers and
conserationists, and has been recogaisis an example in

Latin America of how a dam operating agency assumes
responsibility for adverse impacts on speciebigh

ecological fidelity, such athe speies of\ylacostomaDespite

the sudden and unexpected decision of the Yacyreta
Binational Entity, theAylacostoma Programe must continue
until the reintroduction of these snails in the river to establish
persistehpopulations in their historical geographical range
becomes possiblgoday there are more than 3,000 adult snails
in our repository!). In this context, for field work we need th
financial help of some orgarmton sincerely interested in
critically endangered species.

For general information, seke following references:

Quintana, M.G1997 Aylacostoman Yacyreta, South America
Tentacle7: 1820.

Quintana, M.G. &Mercado LaczkpA.C. 1997.Caracoles de los
rapidos en Yacyret&iencia Hoy7: No.41.

Manuel G. Quintana)irector, The Aylacostoma Programin
Yacyreta Museo Argentino de
Ri vadavi a”, Av . - CA409DdR, Buerens Airesy d o
Argentina. mquintana@macn.gov.ar
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CONSERVATION OF NON-MARINE
MOLLUSCS IN CENTRAL SOUTHERN
BRASIL: NEW ADDITIONS TO THE
INVENTORY OF SANTA CATARINA
STATE

By A. Ignacio Aguddadron& Douglas Meyer

In the course of 2019, and based on the last systematic listing
of nonmarine molluscs in Santa Catarina state (Agudo
Palrén, 2018), an additional four species (two native forest
gastropods- a snail and a senslug) and two native bivalves

(a clam and a musséipve beemdded to the current

inventory, for a confirmed total of 249 species and subspecies
(including 24 alien gastropods and four alien bivalves).

The recently incorporated speci€sg. 1), which occur in
malacological regions 2 and 6 of the state (Bjgare: an
unidentified forest snaiLeiostracuEp. (Simpulopsidae) (Fig.
1A) from region 2, the rare forest sestugPeltela iheringi
Leme, 1968 (Bulimulidae) (Fig. JBrom region 6, the native
freshwater musseDiplodoncf. suavidicugLea, 1856)
(Hyriidae) (Fig. 1@ from region 6, and the native limnic clam
Eupera bahiensi(Spix, 1827) (Sphaeriidae) (FijD) from
both regions.

Fig. 1. A. Native forest snaileiostracussp., Morro da Boa
Vista, Joinville Municipal District, Norternregion Shell ~ 10
mm. (Phota Fabio LongenProject AMcollaboratoy

B. Native forest semisluBeltella iheringiLeme, 1968, Doutor
Pedrinho Municipal District, ItajeRiver Valley region
Specimen- 30 mm. (PhotoDouglas MeyerProject AM
collaborator)

C. Native freshwater mussBliplodon cf. suavidicugLea,
1856), Benedito River, Benedito Novo Municipal District, Itajai
Valley region Shell ~30 mm, voucher FURBMVO 366 (Photos:
Francisco CarneirdProject AM collaborator)

D. Native limnic clam£upeaa bahiensigSpix, 1827), Rio
Corticeirinha, Guaramirim Municipal Distridyjorthernregion
Specimens- 4 mm, voucher FURBMO 361 (PhotoFrancisco
Carneirg Project AM collaborator)

(FURB-MO: Malacological Collection othe Universidade
Regional deBlumenau)

,,,,,,,

30 60

Y- I : Y
Fig. 2. Malacologicalregionsof Santa Cataringtate: Greater
Florianopolis, coastal and mountain reg{@jt Northern region
(2); Western regioif3); Highlands regior{4); Southern
region(5); Itajai River Valley regior{6). (Map: original by A.
Ignacio AgudeP adr 6 n, “Project AM”)

Additionally, a second new geographical record of a native
forest snail in the genu@rthalicusBeck, 1837 (Orthalicidae)
(see AgudePadron, 2017), was recorded on 28 July 2019 in
the Sao Miguel dBoa Vista Municipal District (26°41'24"S,
53°15'03"W), in the west of Santa Catarina state, by the
secondauthor of this articlelocal naturalist Douglas Meyelt
wasapparently a young specimen ~ 10 mm in size found in a
riparian strip of Atlantic Forgt in the Sergeant River basin,
malacological region Jart of the great Uruguay Riverdia
(Fig. 3, confirming and consolidating the occurrence of this
taxonomic group in the region (AgudRadrén 2017).

Finally, the giant native serairboreal forest species
Phyllocaulis boraceiensiEhomé, 1972-the largest known
leatherleaf slug in the Americas, which can reach more than
200 mm in lengtk- was described as being oradgewn,
densely cov@‘ with smalldark spots (Thomé, 1972). The
holotype and most of the paratypes are from Sdo Paulo state
but one of the paratypes is from Santa Catarina state and one
is from Minas Gerais state (city of Juiz de Fora). This
specimen from Juiz de Fora was described as maudter in
colour, which was attrributed to a preservation artefact.
However, detailed study of its morphology revealed that it is a
new species dPhyllocaulis(Oliveira 2016) This new native
leatherleaf slug is extremely rare and very little is knowitsof
ecology and conservation status.

Fig. 3. Orthalicussp.,
Sé&o Miguel da Boa
Vista Municipal
District, Western
region (new >
geographical record).
Young specimen ~ 1
mm. (Photo: Douglas
Meyer, Project AM
collaborator)
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F|g 4. Phyllocaullssp ~ 150 mm, area of the Chapecozmho
River (26°46'S 52°37'W), princi
River in the Uruguay River Basin. (Photo: Douglas Meyer)

In October 2019, Douglas Meyer found a single specimen
(Fig. 4)of this species dPhyllocaulis ~150 mm in lengthin
the area of the Chapecozinho River in the Uruguay River
basin (malacological region 3 of Santa Catarina state), with
the same morpogical characteristics

Expectation of other new regional malacological surprises
awaits us in the near futur€his brief report brings to 250 the
number of normarine species inventoried in the geographical
territory of the State of Santa Catarina.

We reterak once again that research into the conservation
status of mollusc biodiversity in the state of Santa Catarina is
urgent in view of the rapid changes taking place to the
natural environment as a result of human activities and the
parallel very rapid pcess of invasion by alien species. In
depth studies of the basic population biology and
reproductive cycles of the regional molluscs are urgently
needed, in addition to middland longterm ecological
research.

For more complete and detailed infornoati please contact
thefirst author.

Agudo-Padron, A.l. 2017. Conservation of molluscs in southern
Brasil: first confirmed record of the genQOsthalicusin Santa
Catarina Statelentacle25: 3334.

Agudo-Padrén, A.l. 2018. Revised and updated systematic inventory
of nonmarine molluscs occurring in the State of Santa Catarina/
SC, Central Southern Brazil regioAdvances in Environmental
Studie2(1): 5460.

Oliveira, C.A.R. de. 2016['axonomia Integrativa para a
Caracterizacao e Diferenciac@o de Espécies de Veronicelideos
Neotropicais (MolluscaGastropoda, Veronicétlae):
Recaracterizacéo dkatipes erinaceus Descricdo de uma Nova
Espécie do @neroPhyllocaulis.Dissertacdo Mestre Ciéncias
Biol6gicas Universidade Federal de Juiz de Fdriz de Fora,
Minas Gerais93 p.

Thomé, J.W. 1972. Uma nova espéciePtigllocaulisdo Brasil—
(Veroniceliidae, Gastropoddheringia Zoologiad1: 5968.

Ignacio AgudePadron& Douglas Meyey Project Avulsos
Malacologicos, P.O. Box 010, 880870 Centro, Florianépolis,
Santa CatarinaSC, Brasil ighacioagudo@gmail.com
http://noticiasmalacologicasam.webnode.pt/

IS CHILINA MEGASTOMA, AN ENDEMIC
AND RESTRICTED DISTRIBUTION
FRESHWATER SNAIL, ENDANGERED
EVEN THOU GH PROTECTED?

By Ximena M.C. Ovando, LuizM. Lacerda& Sonia Bdos
Santos

The Iguag Falls are among the most spectacular waterfalls in
South America and one of the most beautiful in the world as
they combine a high and wide structural step acrdss/el
system with high water discharge in a €rdpical

environmental location that sustains an exuberant forest and
high biodiversity (Steveaux &dtrubesse, 2010). The falls
span the IguagRiver, located on the border of Argentina
(within thelguaau National Park) and Bsl (within the

tgdacu Natianal fParlg and repriesent fihe mash impbsta 6
biological continuum in the centsouth of South Ameria
(ICMBio, 2020). It has been recogaitas a UNESCO World
Heritage Site since 1986 and with more thannilbon

visitors a year provides direct economic benefits. Besides the
visit to the falls, other tourist attractions include hiking, rafting
and rappding (ICMBio, 2019).

The freshwater molluscan faunélguazu National Park,

mainly pertaining to théamily Chilinidaeg is well known on

the Argentinean side (Ituarte, 1997; Gutiérrez Gregoric &
Rumi, 2008; Gutiérrez Gregoric & de Lucia, 2016).

Currently, this family includes 24 species recorded in
Argentina, eight bwhich are endemic to the Iguaarea
(Gutiérrez Gregoric & de Lucia, 2016%hilina megastoma

is an endemic species described by Hylton Scott (1868)
Saltodos Hermanas (part of the IguaEalls on the

Argentinean side). The original description@fmegastoma
wasmainly based otthe shellmorphology of a single

specimen (Hylton Scott, 1958). Ituarte (1997) added
information aboultts internalanatomy (radula, reproductive

and nervous systems) using topotypic specimens anetadd
two new localities: Salto San Martin and Arrechea rivulet.
Also, he mentioned a sample from Bitabut without much

det ai l “.and the other from
swept by a small waterfall asicft he Br azi lian s
Gutiérrez Gregoric & de Lucia (2016) also mentioned the
presence o€. megastomin Brasl without specifyng the
exact locality, probably repo

With the aim ofgaining abetter understandingf the
molluscan freshwater fauna on the Blias side (Iguacu
National Park) we carriedut a survey irseverafreshwater
environments during February 2018. At a single sampling
point (25°41'26.052" N 54°26'14.712" E) we disc@
population ofChilina megastomawhich, according to the
literature (above)had not yebeen properly recorded for
Brasl.

Chilina megastomavas recorded in a natural spring, on a
vertical rocky wall converted into a fountain (Fig. 1).
Specimens were found attached to the rock, exposed to the
natural spring and not submerged in the fountain (Fig. 2).
They were collected and fixed @6 % alcohol (some
specimens were fixed in Raillétenry solution for

21


http://www.hawaii.edu/cowielab/Tentacle/Tentacle_25.pdf
http://scholarlypages.org/Articles/environmental-studies/aes-2-007.php?jid=environmental-studies
http://scholarlypages.org/Articles/environmental-studies/aes-2-007.php?jid=environmental-studies
http://www.ufjf.br/comportamento/files/2016/04/Carlota-Augusta.pdf?fbclid=IwAR1hYze30zmNmnsJlWolZ807OW9Pltu83oGuIIYzPPWGeRcDttVlfEUBhzo
http://www.ufjf.br/comportamento/files/2016/04/Carlota-Augusta.pdf?fbclid=IwAR1hYze30zmNmnsJlWolZ807OW9Pltu83oGuIIYzPPWGeRcDttVlfEUBhzo
https://www.biodiversitylibrary.org/bibliography/50228#/summary
http://noticias-malacologicas-am.webnode.pt/

ISSN 09585079

TentacleNo. 28—March 2020

Fig. 1. Site whereC. megastomaas collected. A, general view
of the site. B, detail of the fountain on the rocky wall.

comparison with ltuarte’s
deposited in the Malacological Collection at the Universidade
do Estado do Ride Janeiro, Rio de Janeiro, Btd€ol. Mol.
UERJ 11598). The shathatchedhe original description and
the irternal anatomy wasonsistent with theetailspresented

by ltuarte(1997).

This species, similar to oth&hilina species, inhabits

waterfalls and running water in well oxygenated environments
(Brace, 19830vando & Gutiérrez Gregoric, 2012; Gutiérrez
Gregoric & de Lucia, 2017). According to ltuarte (1997), this
species seems to be endemic to restricted environments with
high energy freskvater such as waterfalls, vertical cliffs and
rocky walls. The occurree of these specimens in such a
restricted habitat codlbe explained by both an adizp

response to particular environment conditions (ltuarte, 1997;
Brace, 1983) as well as by tpessible formation of the

Iguaqu falls and its current configuration. Dug the 1970s,
along with an intensive program of dam construction for
hydroelectric powerdozens of wonderful waterfalls like Sete
Quedas, Séo Simao, Avanhandava, and Sao Luiz were
submerged and disappeared altogether along with their forest
and fauna (veaux & Latrubesse 2010).

Unfortunately, the location wher@. megastomavas found
is amajortouristspathway towards the falls, near the
Gargantad o Di abo (Devil s
anthropogenic pressure and the possibility of illegal collecting
of specimens (Fig. 3A). However, the biggest threat may be
the construction of a rafting access point under the natural
spring (Fig. 3 B, C)which we fear will impact the site and its
population ofC. megastomawhichcould disappear. We hope

Throat)

Fig. 2. A, B, Live specimens of. megastomarawling on the
rock.

w o r gt throughthis publicatiery thezauthorgties|ofl Igyiagy e d  wa

National Park will take the necessary measures to protect this
population by reducing or removing pressure and taking the
opportunity to preide the public with a small education
campaign based on these novel findings. In parallel we will
submit a proposal to the Chico Mendes Institute for
Biodiversity Conseration (ICMBio— one of the Bratan

g o v e r 8 emgironmental agencies) to include
megastoman the next updated list of endangegmaolluscs of
Brasdl accordingto thelUCN criteria (restricted distribution
and environment under anthiageric pressure). Finally, in
order to protect this species, we propose the installation of a
strucure that does not allow free access to the site and

Fig. 3. Photos showing A, the
runway to the falls, and B, C,
the construction work for the

rafting point. |

22



ISSN 09585079

TentacleNo. 28—March 2020

warning signage. In this way, we aim to encourage more
effective preservation of habitat and the species itself.

We thank IBAMA/SISBIO forcollectionlicenses 10812/1 and
541802 at the Iguagu Nation&ark; to the staff of the

PARNA lguacu, specially Ana Claudia Muniz (Macuco Safari
group) br all facilities provided. To CAPES for financial
support (88887.066723/20D0) anda fellowship to
Prociéncia/UERJ for SBS (204221). Also, we thank Joel C.
Creed for revising the English.
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PACIFIC ISLAND LAND SNAILS

Conservation programmes for endemic land snails i
the Ogasawara Islands: captive breeding and control
of invasivespecies

By Hideaki Mori, Mayu Inada & Satoshi Chiba

The land snail fauna of theceanic Ogasawara Islandsha
offered excellent model systems for ecological and
evolutionary studies. The Ogasawara Islandsegestered
as a UNESCO World Heritage Site, and land snails are
regarded as the most crucial iGoorganisms of this site.
However, endemic elements of these snails have faced

serious threatBom non-native species. We report on the

brief history of surveys and conservation of these land snails
and introduceour captive breeding programes for species

that are seriously thaegened irthe wild.

The Ogasaara Islands are located in therthwestern

Pacific approximately 000 km south of mainland Japan.
They are composed of very small volcanic islands, and the
largest island, Chichijima, is only 24 Krm area (Fig. 1).
Howe\er, approximately 120 species of land snails have
been found on the islands, and more tha®®6f them are
endemic. Several genera, suchveandaring Hiraseaand
Ogasawaranahave undergone extensive adaptive radiation
within the islands (Chiba, 1999; a & Cowig 2016). In

1827, Captain Frederick Beechey visited the Ogasawara
Islands and collected several species of land snails (e.g.
Mandarina mandaring which constitutecthe firstscientific
recordngof t he i sl ands’ | ambth snai
century, a Japanese malacologist, Yoichiro Hirase, collected
a number of land snails from the islands. These snails were
sent to Henry A. Pilsbry, who described thest important
species.

In Ogasawara, human coloatfon and habitat destruction
began in 1830 on Chichijima and in 1876 on Hahajima. By
1921, approximately 6@ of the forest of these two islands
had been cleared and converted to sceaefields or

pastures. Several species of native snails went extinct in this
periodbecause ohabitatloss. However, most of the
inhabitants of the archipelago were evacuated to mainland
Japan duringhe Second World War, and the&SWNavy

occupied the islands during 194567.

Because they were largely uninhabited during this period, the
forests on all bthe islands of Ogasawara regenerated. The
forest areas of Ogasawara were mostly protected after 1968,
but since then, population declines and extinctions of the
native species have been documented, particularly on
Chichijima, Hahajima, Ototojima and Mujuma. This has
primarily been due to the introduction of naative species
after the 1940s (Chiba & Ro®2011). So far, around Z& of

the Ogasawara land snail species have gone extiticgin

wild.

Impacts of non-native species

Serious declines ithe snail fauna have occurred o

Chichijima since the 1990secause ofredation by the large
malacophagous flatworflatydemus manokwafOhbayashi

et al, 2007). AlthoughEuglandina“rosed (now recognized

as more than one species; Megeal, 2017)was introduced

to Chichijima before the 1970s, the impacts of this
carnivorous snail on the native snail fauna have been minor.
At presentE. roseahas becomalmostextinctbecause of
predation byP. manokwari

The distribution of. manokwarhas expanded rapidly since
the 1990s and now encompasses the whole igiind
Chichijima Most of the native land snail speciestu# island
have gone extinct except on two small peninsulas in the
southernmost part of the island, where the flatworm has no
yet invaded or is still not abundant. Among the 25 native snalil
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species recorded from Chichijima in the 1980s, 16 had
become extinct on the island within 25 years because of
predation byP. manokwariln the case dflandarina four
species seem to be idt in the wildon Chichijima, ad one
species survivegn only the two small peninsulas (Toriyama
and Tatsumiaki; Fig. 1).

Declines ofland snails have also occurred idahajima

because gpredation by small malacophagous flatworms such
asBipaliumsp.(Okochiet al, 2004). In addition, African big
headed antdPheidole megacephglhave caused a decline of
achatinelid snailg§Uchidaet al, 2016). Overgrazing by wild
goats has caused habitat loss on the Mukojima Islands, which
resulted in a decline dheland snail faunaMore recently,
predation by black rats has also affected the snail fauna in
Anijima (Chiba 2010).

consi

FigTheé.electric
spreBRd mdnokwari

fences

In situ conservation progranmes for Ogasawara land
snails

Since 2000, programes have been implemented to mitigate
the impacts of goats, black rats, African-bigaded ants and
P. manokwarbn land snails. W goats wereeradicatedrom
Anijima, Ototojima, Mukojima and Nakodojima. Aerial
application of poisons &s carried outm Anijima, Mukojima
and other islands to eradicate black rats. Thanks to the
applicationdn 2010 and 2016, the density of black rats has
decreased in Anijima, but it has been difficult tadicate
them completelyEradication programes for African big
healed ants using poison baits have been implememted o
Hahajima since 2015, and their dilstition hasdecreased as a
result

A huge amount of effort has been devoted to mitigating the
impacts ofP. manokwarin Ogasawara since the 2000s.
Research to develapflatworm repellent has been
conducted, and salt water and vinegar were found to be
effective to some extent. However, they are not effective
enough to eradicate. manokwarin the wild. Alternatively,

a search for attractants fBr manokwarhas been carried out
to gather, trap and kill them, but an effective attractant has
not beeridentifiedso far.

TheMinistry of the Environment of Japan constructed 40 cm
high electric fences340 m in lengthat the neck of the

Toriyama Peninsula in the southeastern part of Chichijima in
March 2015 (Fig. 1, 2). At the same time, two enclosures
protecting important habitats were built inside the fences. The
goal was to prevent the spread®fmanokwariwhich had

not yet invaded the area at that time. The fences collapsed and
the flatworms invaded when a serious typhoon hit the island in
August D15, but the enclosures effectively prevented the
invasion until the summaeaf 2017.

Current government measures against the impads of
manokwariare mainly focused on preventing their spread
from Chichijima to other islands. Sin€e manokwaris

ustally transferred with soilssarious regulations restrict the
transportation of any materials with soildeagricultural

crops and soituck on thesolesof shoes). These conservation
progranmes have beemun by the Ministry of the
Environment, Forestry Agency, Tokyo Metropolitan
Government anthe Ogasawara Village Office. The efforts
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were also implemented under the supervision of the Land
Snails Conservation Workin@roup.

Captive breeding programmes

The eradication of nenative species, particularB.

manokwarj is facing difficulies and attempts at the situ
conservation of land snailsaChichijima have failed. One
approach to prevent the extinction of native species is captive
breeding and reintroductidollowing restoation andsecumg

of habitats (PearcKelly et al, 1995). Sucla programmeis

now under wayor Mandarinaand some ther genera.

Mandarinais an endemic genus of Ogasaweoanprising

more than 20 species, which have shells approximataigr2

in diameter. These species include both arboreal and ground
dwelling species. Most of the speciedMdindarinalay a
smallnumber ofvery large eggs duringach oviposition

event and approximately two years are necesfaryhe

snailsto mature (Fig. 3).

The first attempt at captive breedingMéndarinawas carried
out inthe1990s by S. Chiba at Tohoku University. Iniga

the breeding techniquesed forPartula were used for
breedingVlandaring which Chiba learned at the laboratory of
Bryan Clarke at the University of Nottingham. In the early
2000s, Angus Davison improved the methods for breeding
Mandarinaand succeest in decreasing the mortality rates in
the laboratory. Inducing oviposition Mandarinawas still
difficult at that stage, but H. Mori modified the artifitidiets
and breeding conditions, resal in successful reproduction
of Mandarinaspecies in théaboratory in the late 2000s.

The Ministry of the Environment developed a captive
breeding programefor Mandarinaon Chichijimag

chich+®li maambdaying an
asnude no ae
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s?’:_:l""' .
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collaborating witthe Japan Wildlife Research Center
(JWRC) and Tohoku Universityn 2010. The captive
breeding oMandarina mandarinaollectedfrom Yoakeyama
on Chichijimabegan in 2011. &ptive breeding of Chichijima
populations oM. suenoastarted in2012 Mandarinahirasei
andM. chichijimanawere later collected from Chichijima, and
captive breeding of theseespes began.

In addition, populations d¥l. hiraseiandM. chichijimana

from the offshore islet off atsumijima werdorought into
captive breeding in 2014. In 2015, captive breeding was
established foM. tomiyamaiandan unrnamedMandarina
specieswhich were seriously threatahby the impacts of
black rats a Anijima. Througloutthe prograrme, H. Mori
improved the breeding teclpies and succeeded in
establishing breeding populations. As of June 2019, 4,311
individuals of 13 populations (i.e. six speciesided from
Chichijima, Anijimaand Tatsumijima and four species almost
extinct inthe wild) are bred in the laboratppf theWorld
Heritage Centrero Chichijima(Fig. 4). Conspecific snails
from different localities arenaintainedseparately because
local populations of the same species are genetically highly
divergent. Théoreedingstocks are managed by the Ministry of
the Envionment with assistance from Ogasawara village
residents.

All the breeding snails are individually recorded and
monitored by the teapwhichincludesM. Inadathree
researchers from JWRC asijjhtresident staff. To estimate
the genetic variatiom the breeding populations, genotypes
are individually scoredsingmicrosatellite DNA. Until now,
extreme decreases of genetic variation, which may cause
inbreeding depression, have not been observed in the breeding
populations. To avoid the risks of extinctioha genetic
lineageby accident, the Tokyo Zoological Park Society started
captive breeding programes for Mandarinaspecies o the
Japaneseainland in 2017 with the assistance of the Ministry
of the Environment. As of July 2019, 416 individuals of two
species oMandarinaaremaintainedn the laboratories of

four zoos in Tokyo.
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These two species have been foumdTatsumijima, but few
individuals ofM. chichijimanawererecordedduringsurveys
in 2019 The decline of thiMandarinasnails e Tataimijima
wascausedyy predatiorby black rats, whicthavenow been
controlled with poison and bait traps for a year so far.
Individuals ofM. chichijimanaandM. hiraseiwerecollected
from the island before the declinad have been bred in
captivity; thus it will be possible to reinforce the original
populationfrom the captive population.

Both M. chichijimanaandM. hiraseiwere recorded from
Minamijima beforethe 1980s, but became extirittere
because offiabitat destruction resiiy fromovergrazing by
goats. Vegetation on this island has been recovering after the
extermination of the goats, whietill enable the

establisiment ofMandarinapopulationsSnails from a
candidate population &fl. chichijimanafor reintroduction to
Minamijima werecollectedfrom the southwestermost part

of Chichijima the arealosest to Minamijima) and have been
bred in captivity. In the case M. hirasej snails froma
candidate population for reintroductiorereobtained from

the southernmost part of CHigima, which is theclosest
population ofM. hiraseito Minamijima among other

FigFa6ilities for breeding populations bred in captivity.
Ohgiura area -ones@hinehi jfiama.l i Ay The tranhsloeatiércplan fddandarinabasically follows the
fencenesB uni-0peannidintCitn wf aci | i tyjykN gUielines for reintroduction (IUCISSC, 2013)with

portable -bpeinl faicesi tE with

Breeding programes for Mandarinaunder semnatural
conditions havelsobeenestablished o Chichijima. Several
types of facilities were developed in the foresthefOhgiura
area, the western part of Chichijima, to breedils. The

biggest type, which wadeveloped first, is an enclosure
approximately 20 fin areaand covered by a mesh net along
with an electric belt surrounding the facility to prevent the
ingressof P. marokwari and ratgFig. 5A). In total, 744
individuals of three species Mandarinahave been
successfully bred in these facilities as of June 2019. Based on
these results, another enclosure (approximately ih area)
with an electric belt but no mesh rets been prepared. The
effectiveness of its planarian exclusion system under natural
conditiorsin whichleaves, soibiotaand rain are naturally
supplied will be tested (Fig. 5E). At present, these captive
breeding programes are executed by the Minigtof the
Environment under the supervision of the Land Snails
Conservation Working Group.

Translocation programmes

The Ministry of the Environment developed a translocation plan
for Mandarinaunder the supervision of thgorking Groupin

2019. Reintroduction has been plannedMochichijimanaand

M. hirasej which are bred in captivity but are extinct or nearly
extinct in the wid on Chichijima. First, candidate sites for the
release of breeding snails were seardbhedn Chichijimg but
there were no possible sites for translocation bedause
manokwaris expected to spread throughout the island within
several years, and the species has been difficult to control. Thus,
two small islands where these two species were formerly
distributed were selected asnchdate sites for translocation:
Tatsumijima and Minamijima.

modification specit to the needsof land snails. One of the
most crucial risks in translocation is possible introduction of
pathogenic organisms from the laboratories into the wild
because other native snails suclOasisawaranapeciesn
Tatsumijima andornatellidesspeciesn Minamijima are still
present. Moreover, there is not much information regarding
diseases in land snails except for a few examples (e.g.
Cunningham& Daszak 1998).

To prevent the spread of potential infectafrwild snaiks, the
candidate snails for tralocation are hatched and raised under
sterile conditions untithey areabout 36 months old. The

level of genetic variation of the snails released can be
controlled by crossing the individuals selected from the
breeding stockecause their genotypareindividually

scored. Minagement of habitat conditions (e.g. vegetation, soil
and control of nomative species) is also required for
successful translocation.

Although there are a number of issues tiedd to bdve

solved for successful translocatione thlan is an important
stepin the conservation of endangered snails in Ogasawara.
Further improvement of breeding techniques, particularly
those under senmatural conditions, and the development of
methods to contrdP. manokwarare necessary for efféee
conservation. However, these efforts may take a long time.
The promotion of efforts to strengthen the mutual
collaboration among residents, researchers, companies and the
government is essential to maintain lelegm conservation
progranmes.

We thark Ryuta Kuroe, Kosuke Kanno, Kuniyuki Sawa,

Riichiro Tatsuta and Ministry of the Environment staff for
acceptance of the report, Miho Wada, Ai Hashimoto, Yui
Tamura, Reiko Yamada and resident staff for assistaitbe
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the breeding programe on Chichijima, Ueno Zodlgical
Gardens, Tama Zoological Park, Tokyo Sea Life Park and
Inokashira Park Zoo farndertakinghe breeding programe

in Tokyo,andAkane Wakui, Kou Ashizawa arite JWRC
team staff for managing the programa We also appreciate
Isamu Okochi, Takashi @layashi, Tetsuro Sasaki, Shinichiro
Wada and Robert Cowie for advice.
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Hawaii Snail Extinction Prevention Program (SEPP)
By David R. Sischo

Habitat destruction, introduced predators, and climate change
are wreaking havoc on thmativeterrestrial snails of the
Hawaiian IslandsHadfield,1986;Solem, 1990; Hadfielét

al., 1993 Cowieet al, 1995;Hadfield & Saufler, 2009 It is
estimated that half of the roughly 750 described species are
probablyextinct (Yeung& Hayes, 2018 Recent rapid

declines observed across multiple islands indicate that
aproximatleyl00 additional speciemaybe facing oblivion

\‘*’?‘..;‘ = . > i | "
Fig. 1. Hawaiian land snaépecis recently established in
captivity, clockwise from top lefAchatinella sowerbyana
(Oahu),Newcombia canaliculatéMolokai), Laminella
sanguinegOahu),Achatinella byronii(Oahu),Achatinella livida
(Oahu).

within the decade. On
Achatinella apexfulvaan Endangered tremnail species
endemic to the island of Oahu, died at 14 years of age in
captivity. Theprobableextinction ofA. apexfulvehas
highlighted the vulnerability small terrestrial snail populations
have to stochastic decline in the wild and in captj\atydis a
cautionary example of what the next decade hindthe
remaining snail fauna of the island#hout swift intervention.

In light of this extinction crisis the Hawaii Department of

Land and Natural Resources (DLNR) established the Snail
Extinction Prevention Program (SEPP). SEPP works with a
diverse array of partners across the state to build capacity for
in situ and ex siteonservation aimed at preventing further
extinction.In 2016SEPPopened its captive rearing facility.
The first inhabitants of this space were seven laboratory
populations of endangered tree snails in the gehehnatinella
andPartulina, inherited fronthe University of Hawai{UH).
Building on a foundation of over 30 years of research and
captive rearing efforts carried out by Dr. Michael Hadfield and
his teamat UH, SEPP has been able to expand operations and
now rears38 species in nine genera fromdiislands
(GeneraAchatinellg Partuling, Perdicella Auriculella,
NewcombiaAmastra Laminella CookeconchaPleuropoma,

and is preparing for the likely need to accommodate more
specieqFig. 1).

All species at the SEPP facility are maintained inside
environmental chambers that control temperature, relative
humidity, and light (Fig. 2, 3). Tree snailsfamily

Achatinellidae ad Cookeconcha hystriceli@&ndodontidage)

are maintained on native host plants that are brought in from the
field, fromwhich the snails glean algae and fungus from plant
surfaces and are supplemented with a cultured native fungus
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Fig. 2. Chambers that control relative humidity, temperature ai
light are used to rear snails in the SEPP captive rearing lab.

(Cladosporiumnsp.) grown on potato dewse agar. Snails in the
families Amastridae and Helicinidae are maintained on a diet of
decaying leaves of several native host plants, cultured
Cladosporiunsp., and a small amount of fresh vegetation. Snail
terraria are cleaned on a tweeek cycle. During cage

cleanings, the cages are steeitis vegetation and fungus are
replaced, and the populations are censused.

Hawaiian landsnail rearing reliebeavilyon native vegetation
collected by staff from high elevation mountainous areas on
the island oOahu.Unfortunately, this feeding regimen
precludes mos and other institutions outsitkawaii from
participating in rearing effort#As SEPP seeks to expaitsl
partnership network to increase redundancy of critical captive
populations, @ompletely cultured or manufactured deet

being pursuedf successfulinstitutions across the US and the
world could participate in Hawaiian snail propagation.

While the SEPP facility has turned into more of an ark than it
was intended to be, the main objective ofireing species to
the landscapeemains. To recover species in the wild, SEPP

Nl
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Fig. 3.Large tree and growl dwelling snails aresared in
modified commercially available terraria

Fig. 4. Recently completed predatproof fence on the island of
Oahu.

and partners across the state are usiogmbination of
predator control and predatoratusion.

In areas wherthe predatory snailBuglandinarosea(how

known to be a complex of at least two speciesi)a present,
rodent control has been effective at decreasing predation
(Hadfield & Saufler, 2009 A combination of GoodNature
brand multikill rat traps and traditional snap traps, spaced in a
grid around a target snail population, at®m intervals is
ued. Using GoodNat ur ednlgneédong
to bechecked on a-&-month interval. In areas wheke rosea

is present it isnadvisable to caduct rat control as rats also

prey onE. roseaa far worse predator.

When possiblgpredatosproof fencing is used to protect
populations withbarriers to keep out all known invasive
mol |l uscivores, including
chameleons, and. rosea(Hadfield,1986 Hadfieldet al,
1993; Hadfield& Saufler, 2009; Hollanét al, 2010. The
most recent fences were designed by the Army Natural
Resources Program and are made with walls of-tiagisity
polyethylene (HDPE) and capped with a rolled metal hood
(Rohreret al, 2012) The smooth sides and the rolled hood
exclude rodents ahchameleons. Three barriers that are
mounted ontdhe outside othe wall prevenkE. roseafrom
crossing These include a flange that skirts the fence ata 15
degree angle, rows of upsidewn cut copper wire mesh, and
electrical wireqFig. 4). To date 11 of these reserves have
been constructed acrae islands oDahu, Maui and Lanai,
with five more inthe planning stages.

Removing predators from inside the reserves has been
challenging, particularly foE. rosea These predators
reproduce quickly and can be difficult to find. Eliminating
them from inside a reserve requires sustained effort. To date,
the strategy that has been most effective includes removing
most grounecover vegetation and leaf litter and conducting
searches oa regular basis for a period of months. Removing
vegetation and leaf litter increases detection probability by
reducing habitat complexity and eliminates areas suitable for
E. roseaegg clutches.
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Fig. 5. Amastra intermedia.

Until recently nany of thereserves halieen constructed
around habitat harlwing existing wild populationsf rare
snails However, recenthlsEPP and partners halvegun
reintroducing species from captive propagatio

Since 2017, over,200 snails of six species have been
released into protected habitAthatinella lila Achatinella
musteling Amastra intermedigAmastra spirizongLaminella
sanguineandCookeconcha hystricell SEPP andts partners
across the state are primed to release thousands ofistails
predatoffree reserveever the next several years.

While the future is grim for many unprotected wild
populations of Hawaiian land snaitspartnership approach
that integrates in situ and ex situ conservatias quickly
changed the statug manyHawaiian sni species. For
example, in 2015 the last known wild individudlAmastra
intermedia(Fig. 5) was evacuated from the field. Fortunately,
Dr. Daniel ChungAssociate Researcher at the Bishop
Museum,has maintained this species in captivity fizany
yearsin theMu s e uMalac®logy Departmenfrom this
source population, stpopulations have been established at
the SEPP captive rearing facility and the Honolulu Zoo. To
date all three institutions have contributed hundreds of snails
for releases into a patorproof reserve built by the Army
Natural Resources Program.

Amastra intermedigrobablywent extinct in the wild in 2015.
With the cooperation of four entities, this species was back on
the landscape in sizable numbers in less than two years.
Moving forward, collaboration at this scalélMpe needed if

we are to intervene in trenslaughof Hawaiian land snails
facingextinction in the coming years.

Many thanks to our collaborators and funding partnerseat th
US Fish and Wildlife Service, the Maii Department of Land
and NaturaResources, the Bishop Museuime tJniversity of

Hawaii, the Army Natural Resources Prograhne Honolulu
Zoo andPulama Lanai.

For more information about the Snail Extinction Prevention
Program please contdtte autlor.
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M onitoring of introduced and endemicterrestrial
gastropods in the Juan Fernandez echipelago

By Viviana M. Castillo, Hernan Gonzélez & Alexis Yafiez

The Juan Fernanderchaipelago(JFA) constitutes the

geographic areaf Chile that exhibits the highest risk with
regard to the presence of alien species that have been
introduced into the country, sinceeithibitsa high degree of
endemism: 46 endemic species of terrestrial gastropods
representing th&amilies Achatinellidae, Charopidae,

Punctidae and Succineidae have been reported (Odhner, 1922;
Stuardo & Vargas, 2000; Leteliet al, 2014; Miquel &

Araya, 2015). The aforesaid is reinforced by the fact that the
islands in this archipelago were declared a Biosphere Reserve
by UNESCO in 1977hecause othe large number of endemic
species.

On the other hand, we know that seven species of alien
terrestrial gastropods have established themselves and spread
in these islands, the sna®rnu aspersupOxychilus
cellariusandO. alliarius, and the slugMilax gagates

Deroceras reticulatupD. invadensandLehmannia
valentiana the expansion of whicim the archipelago has put
indigenous species thanger (Hutchinsoat al, 2014; Letelier

et al, 2014)because ofhe lack of natral predators and

limited competition from the native fauna.
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Monitoring was carried owturing 20122019 ; Robinson
Crusoe and Santa Clara islands tBe former, we found
both endemic and alien species; the latter, only endemic
taxa. As regards thalien species, we found eight sjes
(Table 9, for the first time reordingthe presence of theug
Limacus flavugTable 1, Fig. 1A) a Robinson Crusoe

Island.Limacus flavuss a native European species that has
extended its distribution to other Id@ns around the world

(Thomaset al, 2010). The presence of this species in
continental Chile was previously reported (Valdovieosl.,

2005). However, the presencelofflavusin the islands had

only been reported for the Chiloe islands (Valdoviebal.,

2005). Although the ecological impact of this species with

respect to thendemic gastroposipecies of the JFA is
unknown, Thomast al.(2010) indicatd thatL. flavusis a
highly invasive speciethatis closely associated with

synanthropiareasHowever, the speciekas been reported

principally to atteck stored goods (Godan, 1983).

We also detected endemic species of Achatinellidae,
Swecineidae and Punctidaieat have previously been
describedrom theseislands (Odhner, 1922) (Tableigs.

1B-C). We detected endemic and alien species coexisting in

the same biotope and associated with different plant species

(Tablesl, 2.

Table 1 Introduced molluscsollectedon Robinson Crusoe
Islandduring20122019.

Species

Host/plant species

Deroceras invadens
Deroceras reticulatum
Lehmannia valentiana

Limacus flavus
Milax gagates

Cornu aspersum

Oxychilus alliarius
Oxychilus cellarius

Home gardens, Eucalitus robulus, Pinus radiata,
Amomyrtus luma, Bohemeria excelsa, Eryngium
blupleuroides, Myrceugenia fernandeziana,
Sophora fernandeziana, fern, in the soil.

Home gardens, Myrceugenia fernandeziana.

Compost, in the soil.

Eucalitus robulus, Amomyrtus luma, Drimys
confertifolia, in the soil.

Home gardens, Fraxinus excelsior, Robinia
pseudoacacia, Eucalitus robulus, Junglans
regia, Drimys winteri, Amomyrtus luma, weeds,
Raphithamnus venusus, Bohemeria excelsa,
Coprosoma pyrifolia, Dendroseris litoralis,
Myrceugenia fernandeziana, under wood, in the
trash, adhered to the base of domestic gas
cylinders.

Pinus radiata, Amomyrtus luma, Bohemeria
excelsa, Coprosoma pyrifolia, Eryngium
blupleuroides, Gunnera peltata, Dendroseris
litoralis, in the soil.

Table 2. Endemic molluscs collected on Robinson Crusoe (RC
and Santa Clara (S@lands during 201-2019.

Fernandezia splendida
Fernandezia cilyndrella
Tornatellina aperta
Tornatellina bilamellata
Tornatellina plicosa
(RC)

Omalonyx gayana
(RC)

Succinea cummingi
Punctum depressum
(RC)

Succinea texta
Tornatellina sp.
Fernandezia sp.
(%)

Species Host/plant species
Fernandezia Dietes iridiodes, Pittosporum crassifolium,
bulimoides Myrceugenia fernandeziana, Drymis confertifolia,

Coprosma olivieri, Coprosoma pyrifolia, Fagara
mayu, Washingtonia filifera, Erigeron
fernandezianus, Peperomia berteroana,
Blechnum cordatum, Haloragis masatierrana,
Libertia chilensis, Eryngium bluperoides,
Dendroseris litoralis, Eucalitus robulus.

Amomyrtus luma, Peperomia berteroana.

Bohemeria excelsa.

Bohemeria excelsa.

The establisimentof alien terrestrial molluscs on Robinson
Crusoe Island is clea€ornu aspersunbeingthe specieghat

has established itself with the greatest success. Similarly, the
presence of the carnivoro@xychiluscellariusandO.

alliarius create a substantial risk for the endespecies

present in the JFA.

The monitoring of these species makes it possible to evaluate
the vulnerability of these island areas, which is why it is very
important to promote the conservation of the endemicispe

Our monitoring has made it possible to georeference both
endemic and alien species and even to protect endemic species
via Law No. 19473, known as the Chilean Hunting Act (SAG,
2018), which protects both vertebrate and invertebrate animal
species, rgtricts capturing them, requires application for

permits from the Chilean government, and penalises people who
do not respect the regulations. Under this law, endemic species
have been categorised as species with reduced population
densities (category Shd in danger of extinction (category P).

In addition, inspection strategies hdaen implementeds a
mitigation measure with respect to the entry of alien species of
terrestrial gastropogscludinginspection of cargo and/or

tourist vessels travellinfjom the continent to the islands, as

well as inspection of vessels travelling between the islands.

Godan, D. 1983est 81gs andSnails. Biology and control
SpringerVerlag Berlin andHeidelbergx + 448 p.

Hutchinson J.M.C.,Reise H. & Robinson D.G. 2014 A biography
of an invasive terrestrial slug: the spredidfribution and habitat of
Deroceras invadendNeoBiota23: 1764.

Fig. 1. A. Limacus flavusB. Fernandezia bulimoide<.
Omalonyx gayana
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Natural, Chile63: 187199
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Stylommatophora)Archiv fir Molluskenkndel44: 155167.

Odhner, N. 1921. Mollusca from Juan Ferndndez and Easter Island.
In: The Natural History of Juan Ferndndez and Easter Isiiot
3. Part 2ed.Skottderg, C.) p. 219254, pls. 8, 9AImgvist &
Wiksells, Uppsala

SAG [Servicio Agricola y Ganadef@018.Legislacion Ley
N°19.473 y su reglamenXiX Edicién. Santiago de Chilel08 p.

Stuardo, J.R. & Varga8lmonacid, P. 2000Moluscos terrestres de
Chile. Sinonimia y problemaglacionados: 1. Familias
Veronicellidae, Pipillidae y Achatinellidae (Gastropoda:
Pulmonata)Gayana64(2) 171-188.

Thomas, A.K., Mc Donnell, R.J., Paine, T.D & Harwood, J.D 2010.
A Field Guideto theSlugsof Kentucky University of Kentucky
College of Agriculture, Lexingtor4 p.

Valdovinos, C., Olmos, V. & Moya, C. 200Bloluscos terrestres y
dulceacuicolas de la cordillera de la costaHistoria,
Biodiversidady Ecologiade losBosquesle la Cordillera de la
Costa(ed. SmithRamirez, C., Armesto, J.J. ¥aldovinos, C.), p.
269-285. Editorial Universitaria, Santiago de Chile.

Viviana M. Castillo, Servicio Agricola y Ganadero, Departamento
Laboratorios y Estaciones Cuarentenarias. Km. 12 Ruta 68, Santiago
de Chile viviana.castillo@sag.gob.cl

Hernan GonzéaleAlexis Yafiez Servicio Agricola y Ganaato, Sub
Oficina Juan FernandeRegion de Valparaiso, Chile.

A successful translocation of th giant carnivorous
land snail Powelliphanta traversd f olatinonad
(Rhytididae), from Levin to Khandallah (Wellington,
New Zealand)

By Phil Parkinson& Rodrigo B. Salvador

The New Zealandndigenous snaijlenusPowelliphanta

belongs taan ancient Gondwanan lineage with relatives in the
Rhytididae from Tasmania and New South Wales in Australia
(Stanisicet al, 2010, 2017). All species are carnivorous and
agnathous, preying on earthworms and ingesting them like
strands of spaghetti. The species are very large, some reaching
9 cm in diameter. They are lotiged, reaching at lea&0

years andre one offte most impressive terrestrial

invertebrates of New Zealand.

There arel4 nominal species recogawithin Powelliphanta
(MolluscaBase, 2019) and almost 60 subspeaiekinfra
subspecific entitieamanyneither formally described nor
named(28 norrnominotypical subspecies listed on
MolluscaBasg all arethreatened and vulnerable to varying
extents. They are local endemics with restricted habitats,
legislatively protected under the New Zealand Wildlife Act,
1953, Schedule 7. Many of themearactically restricted to
national parks with species management plans.

The firstPowelliphantato be described waselix hochstetteri
Pfeiffer, 1862, which was later assignedP@ryphantaAlbers,
1850; otheParyphantaspecies and subspecies wdescibed
in 1880, 1888, 1901 an1930, mostly by A.W.B. Powell.

O’ C o nl®4hrerecedthe subgenus (later genus)
Powelliphantato accommodate all species exct type,
Paryphanta busbyiGray, 1840). The latter has markedly
different anatomy and otheralhfeatures and isow
classified in a different subfamily.

Concern about the conservation status of these large and
attractive snails began early, as collectors noted the papers of
Powell, and added specimens to personal collections. Accounts
of past practices in collectirRpwelliphantacan be foundn
WellingtonShell Club Bulletimumbersl and 3 (no datbut
probably 1967not printed). Correspondence regarding ever
collecting can also be found as early as 1388llington Shell
Club Bulletinnumberl2, 1968: 23). Mead<set al.(1984) gave a
brief overview of he conservation status of eaelsognised

taxon recorded at that time. The most recent comprehensive
account regardingowelliphantaconservation is a report from
the Department of Conservation (Walker, 2003), but there is
also a doctoral thesis (Waterheu2014) focussing on
conservation oP. patrickensis?owell, 1949.

The conservation dPowelliphanta however, has a checkered
past. The protection of the remote Mount Augugtnigulation
became @ausecélérein New Zealand. The species had been
first seen in 1996, but the Department of Conservation was
unaware of it until 2004. By then, almost the entire natural
habitathad beememoved by a coahining operation and a
translocation plafor the snails the populationof whichwas
estimated as fewer than 500 individuals) was proposed. The
plan was poorly delineated (condemned by the Royal Forest
and Bird Protection Society and the Green Party) and poorly
conducted, starting in 2006. The full story can be foomd
Wikipedia (2019, and references therein). The species was
formally described in 2008 & augustaNalker, Trewick &
Barker, 2008. Morris (2010) visited the relocation site and
reported that the larger trees had died and introduced weed
specieshad irevd e d ; in his words, the
of dense, low sulalpine scrub and deep undisturbed litter has
g 0 n €he last part is key, a®ucerrs about the viability of
relocathg species with very specific food or terrain
requirementss genuine; fornstanceWaterhous€2014)
recommendd the use afindisturbed native sites

“vegetation direct transfer s preferable restoration typéor

P. patrickensisMorris (2010) also reported that augusta

had a 30 mortality rate after 18 montladthe rebcation

sites which, given the speciebiology, wasconsidered an
unsustainable raia the long run.

Theunhappystory of P. augustestandsm contrast to the
experience of the Khandallah populatiorPaiwelliphanta

(Fig. 1), relocated with no fuss in 1944. Thitspecies was

first described aParyphanta traversi latizonRowell,1949

from Greenaway’'s Bush, near L
ofNewZa |l and’ s Nor tPowell(1979a342d . Lat
relegated mostisb s p e cformss withoat takonomic

status, includindatizona Preliminary studieshowever,
suggestdthatlatizonamay be distinctive enough for at least
subspecific status (Walker, 2003: 29)

Regardless of its taxonomic status, theizond population is
now confined to three forest remnants. The largest area,
traditionally known as Greena
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owned (the western ehdith the Zealand Threat [@ssification System, which is sometimes at
remainder being in the Makahika odds with the IUCNsystem. Thelpa n ci t e@003Wal k e
Scientific Reserve. The other two report as source.

much smaller area o oth@resr’ihﬁ i€ Pdnsidered endangered in this region,

Bush and Kohitere Covenant, are
native forest remnants within
Kohitere Pine Plantation, just
south of Greenawa
Walker (2003: 30) estimatedeh
population size was around

10,000 snails and although most

of the habitat is now legally

although there are at least two endemic species known to be
scarce or of limitd distribution and potentially vulnerable.

The main_threats tthe Khandallah population are likely to
Yem&in r suosp sums, itinerant runners and fossicking
collectors, despite the fact that this population has survived
largely unnoticed for over 70 yesasince its introduction to an
area in frequent recreational use and without pre¢gatuof

: fencing.
protected and pest control is ) )
regularly undertaken, the small The wellknown protected area Zealandia (formerly Karori
range nakes the popu|ati0n Wildlife Sanctuary), which does have a predaijf fence,
vulnerable. is located further south on the satvellington hills, with

Powell (1946: 118 dth similar terrain and established forest cover. The Zealandia
owell ( : ) reported that reserve would potentially be an alternative refuge for the

a hundred snails from ) Khandallah population if the need arose
Greenawgt ' s Bush wer e ) . . .
liberated in a small forest reserve Greater Wellington Regional Council. 20Ky Native Ecosystem

on the plain about two miles §I3arr; for Western Wellington Forests 2018. GWRC, Wellington.
n(_)rr:h oLLefvm the Iocahtyfbemg Meads, M.J., Walker, K.J. & Elliott, G.P. 1984. Status, conservation
within the former range o and management of the land snails of the g&uwgelliphanta

typicaltraversi At the same time  (Mollusca: PulmonatalNew Zealand Journal of Zoolodyl: 277
Mr.A.C. O’ Connor ' i bgogsat ed 40
Fig. 1. Empty shell of examples of the GHMduecaBasa a0yPoselliphantaO’ Co n n 0. Accessedst 5
Powe”iphanta traversi Snails at Khanda”alA dup|ica’[e October 2019
( * f datizong found series 050 snailsfrom Morris, R. 2010. An unfortunate experimeRarest and Bird337: 14-
in Khandallah Park in Greenaway’'s have b¥en Jarep_a_r e d )
New Zealand. 1953Wildlife Act, 1953 (No 13). Reprinted as at 2

20109. nd are now i in th
Zu?:lflla?l dcl)\/lug:lljgs(ida st:[':me dard August 2019Accessed 22 October 2019
O’ Connor , A. C. 1945. Notes on t he

to check any possible future variation in these newly Paryphantidae, with description of a new subgefitmsactions of
established colonies. Both reserves were thoroughly searched the Royal Society of New ZealaFft 5456, pls. 5. 6, table of
prior to the liberation and proddo bewito ut | ar ge s n géadurBments

Powell, A.W.B. 1946. The Paryphantidae of New Zealand no. 5,

Meadset al.(1984) reported that the original population from

Greenaway’'s Bush still existe dFurthe n(g\%/ﬁoeﬁsqs ry'ﬁ %\Aﬁwa‘m"f' @n%Rhy&dg%gﬁcmsmo i

i | der the d ina f frond ided d of the Auckland itute and Muse®(2): 9

itter layer un e‘r"t € decaying tern ironds proviaed goo Powell, A\WB. 1979.New Zealand Molluscadarine Land and

habit shat" mamyg | ive snails were HehldledshelcColint, Ru¥klandxiv + [ii] + 500 p.

concluded that these facts and the low damage rate gave that  stanisic, J., Shea, MPotter, D. &. Griffiths, O. 2010Australian

population a lower conservation prity than other colonies of Land SnailsVol. 1. A Field Guide toEastern Australian Species
thespecies although, adorestt was ‘BigcdturefPiess éMdurititsd91lp. s ma |

remnant, formal protecti on ofStapisicel. Sheg i Roteer D. & Giiffiths, @@%@Stfa@fd'-and ( Me
et al, 1984). Snails Vol. 2. A Field Guide toSouthern Central andWestern

i i Species Bioculture Press, Mauritius. 594 p.
Nothing further has been heard of the hundred snails sent to Walker, K.J. 2003Recovery Rns forPowelliphantd.and Sails

the unnamed reserve “about t wo020030013 Eheeatened $péciRecavdry Planedi®dpartthent ofb u t

40 snails sent to Khandallah have left offspring, which are Conservation, Wellingtorx + 208 p., 64 pls. _
illustrated from dead shells (Fig. 1). To date, no effort has Walker K.J., Trewick, S.A. & Barker, G.M. 200Bowelliphanta
been made to estimate the size or extent of this population. augusta a new species of land snail, with a description of its

former habitat, Stockton coal plateau, New Zealdodrnal of the
Royal Society of New ZealaB8(3): 163186.

Waterhouse, B.R.201€&onser vi ng HNmdemicZeal and:¢
Carnivorous Land SnaPowelliphanta patrickensterough

The most reent specimen collected was found freshly dead
(stomped on and crushed) 8®ctober 2019 in the middle of
a very weltused walking and running track.

The Khandallah population is mentioned in the Greater Restoration of a FunctioninqdésvstemPhDthesis Lincoln
Wellington Regional Cestemci | s Ynigesity, bincolny 496 an for

Wellington forestsfor 20152018, but only incidentally, Wikipedia. 2019Powelliphanta auqustaAccessed 22 October 2019.
regardingitspg s ence i n Kh anTdraatehed h P aRhikParkingor& drodfigo B. Salvador, Museum of New Zealand Te
Species list i mplantclassified th&Khandallah population Papa Tongarewa, 169 Tory Street, 6011, Wellington, New Zealand
a sThreatened- Nationally endangerédinder the New charopa@xtra.co.nzalvador.rodrigo.b@gmail.com
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Representatives of all 13 speciax Partula
maintained in the international breeding programme
now reintroduc ed back onto their islands of origin

By Trevor Coote& 26 others

When 1,896 individuals d?Partula variaand 522 of. rosea
were released onto the island of Huahine on 4 September
2019, thismeantthat all 13 species maintad ex situ in the
breeding programme 10 of which are Extinct in the Wild
have now been reintroduced back onto their original home
islands in French Polynesia, leaving jase subspecies &f.
suturalisto be repatriate{iTable 1).

Table 1.Numbers ofPartulaindividuals releasedn their native
islands in French Polynesia20152019.

Species 2015 2016 2017 2018 2019 Total
Moorea

Partula mooreana - 592 344 - - 936
P. suturalis vexillum - 374 290 171 210 1,045
P. taeniata simulans - 67 - 549 360 976
P. tohiveana - 639 950 766 710 3,065
P. taeniata nucleola - 100 206 201 219 726
P. mirabilis - - - 10 60 70
Tabhiti

P. affinis 48 201 129 240 182 800
P. hyalina 1 8 90 71 12 182
P. nodosa 220 877 1,777 2,528 5,402
Raiatea

P. dentifera - 96 - - - 96
P. tristis - 38 - - - 38
P. hebe - 81 - - - 81
Huahine

P. varia - - - - 522 522
P. rosea - - - - 1,896 1,896
Total 269 3,073 3,786 2,008 6,699 15,835

Partula releases 209

During 2019 dotal of 6,699 individuals of ningpeciesten
taxa) were released onto three isla(iisble 2),bringing the
total number oPartulareleased to nearly 16,000 over five
years(Table 1). Of theereleased in 201%ver 2,500 wer®.
nodosadestined for Papehue Valley on Tahiti and thiscégps
has now accounted for more than one third of all the released
shails since 2015. The shipment in July contairedodosa
from Artis Zoo inAmsterdam as well as those from the US
collections. Both Edinburgh (May) arnkle Zoological Society
of London(ZSL) (August) senPartulafrom the programme
for release on Moored&( tohiveandFig. 2], P. suturalis
vexillum P. taeniata simulan$. t.nucleolg and Tahiti P.
affinis, P. hyaling. The August release on Moorea was

Table 2. Partularelease details for 2019.

. . Number
Species Location Release date Release date released
Moorea
Partula tohiveana  Afareaito Valley 1 May 19 28 Aug 19 710
P. suturalis vexillum Afareaito Valley 13 May 19 28 Aug 19 210
P. taeniata simulans Afareaito Valley 13 May 19 360
P. taeniata nucleola Afareaito Valley 28 Aug 19 219
P. mirabilis Afareaito Valley 28 Aug 19 60
Tahiti
P. affinis Faarapa Valley 14 May 19 182
P. nodosa Papehue Valley 1Jul 19 2528
P. hyalina Papehue Valley 1Jul 19 12
Huahine

. Afaahiti Valley/

P. varia Voataites Hih’ 4 Sep 19 522
Afaahiti Valley/

P. rosea Mata'ire'a Hil>ll 4 Sep 19 1896

Total 6,699

roseaon Huahine

planned to take place on the second day of the international
' 0 r semioar Brocherieux& Cowie, seethis issue of
Tentaclep. 36 in the presence ahe seminar participants.
The week after thendof the seminar, for the first time two
species from Huahinevhich had been the centre of the shell
jewellery trade until the extinctioparrived in four crates

from Chester Zoo. The release was accomphinjelocal
people, including a class of schoolchild(€ing. 1)who were
learing about their natural ardltural heritage, and local
television was present for a news article.

Results for2019

The general procedure for marking, shipping, collection and
guarantine has become routine (3eatacle?4, 25, 26, 27).
This year, thougha protocol was now established for the
actual preparation and release of Batulainto the field. It
was decided from previous experience that the best method

was to mark and prepare the release pots the day before with a

base of dry tissue and placeeoon eaclof thetanks that
contaned the snails destined for releatke snails would
then be fed, lightly sprayedith waterand in the morning

Fig. 2. Partula tohiveana
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Fig. 3. Partula nodosa

would be taken from the tanks, placed in the dry petsch
were covered with @gfilm (plastic wrap)and held in place

. % 5l
Fig 4. Partula variadispersingrapd |l y i nt o
Hill.

Representatives of all three of the species from Tahiti were
released into their regular locations: Papehue ValRart(la

by a rubber band. Only on release would the cover be removed nodosaP. hyaling and Faarapa Valley( affinig.

and the interior of the potad thetrunk and foliage above the
potsprayedo encourage the snails to quickly disperse and
ascend away from any potentianger.

Moorea and Tabhiti

This year onlyPartula mooreangpreviously released i2016
and2017) andP. suturalis strigoa (yet to be repatriated) were
not released into established sites in Afareaito Valley on
Moorea.

I Partulataeniata simulanfad been released in May and
individuals were seen in the last monitoring, all three
being unmarked and presumed Moorbaad. There were
very few deaths and its future looks promising.

9 The other subspeci€&artula taeniatanucleolaalso
produced young ashad done in previous years aoide
adultfrom the2018releasevas recorded. Again, this
taxon appears to be content in its natural habitat.

1 Only 10Partula mirabilishad been released in 2018 but
the 60 individuals this year were placed in a tree at
another site. Three months later three were seen together
about 4 m high in the foliage. A few dead shells were
recovered.

1 The response on releaseRartula suturalis vexillunias
not changed over the years. They disperse rapidly out of
view and very few dead shells are found. During the last
monitoring just one individual was seewer 4 mhigh in
one of the trees. There seems no major concern for the
survival of this taxon athe estimated mortality based on
dead shells is very low, observed at less thém($able
3).

1 In contrast, a number of the large and conspicuous dead
shells ofPartula tohiveanavere recovered not long after
release. Mortality is estimated at aboutéd%sluring each
release yeaTable 3) There are occasionslew Guinea
flatworm (Platydemus manokwarvictims but in the past
individuals have been seen from previous releases and
unmarked young are sometimes recorded.

9 The most successful species in the breggrogramme,
Partula nodosafrom Tabhiti(Fig. 3), accounted for 386
of thePartulareleased this year and 34 in total since
2015. The snalils regularly disperse into the canopy into
complex habitat. A number of shells were recovered as
usual but duringhe last monitoring newborn/unmarked
young juvenile were recorded at 11 of the 27 release
trees.

1 A handful ofPartula hyalinawere released this year. This
species idistedas Vulnerable on the IUCN Red List as it
is still extant and widespread in theldvand is of lower
priority. It disperses quickly and there are few deaths.

9 Partula affinisis another species that disperses quickly
out of site into high and complex fioliage and this year
was no exception. A higher estimated mortality rate
(35 %, thoughthisis probably an overestimate because of
thenumber of juveniles released) sveecordedTable 3)
and it does not look as robust in the wildPasiodosalts
chances of longerm reestablishment are unclear.

Huahine

All the species released onto Tahiti and Moorea in 2019 have
been released before. The reintroduction of the two species
onto Huahine for the first time was a fascinating experiment.
More thanonany other island the releaseRdrtula (known

in Tahitian ' U r)edptared the interest of local people
because of their use in local artisanry. A final survey into the
status of the New Guinea flatworilatydemus manokwari
had been carried out earlier in the yandhad suggested that
the infestation recort! in 2017 had most probably peaked
and it was decided to send tRartulafor release based on

this information.

Two locations had been selected for release. The first was on
Mata'ire’
sitethatfaces thecultural mugum. In a solitary Tahitian

chestnut omapetree 87Partula ros@ and 134Partula varia
(Fig. 4)were released. This was a convenient and picturesque
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spot for the class of children and the TV cameraman to access.

However, the majority dfoth species were released into
nearby Afaahiti Valleywhich had been opened for the first
time by the landowners who recounted whisey had
collected thousands &fartula from their valley in the past for
the making of shell necklaces and crowns.

There was a marked specispecific response to the release of
the two species into novel conditiofartula variaattempted

to disperse from the pots so rapidly that they ended up
emerging in clumps and falling to the ground. In order to
prevent their exposa to the largely grounrdwelling
predatoryPlatydemus manowarit was decided to leave the
Clingfilm cover in place and simply punch a hole in the
surface so that the snails could emerge individually. In total
contrastP. roseawere very sluggish and mg were still in

their pots the following day.

The first monitoring took place on the day after release when
about 30 dead shells were recovered. Eight flatworms were
recorded and it is likely that the dead snails were victims of
predation. In one instaa@ liveP. manokwariwas found

inside a pot oPartula variaabout 3 m from the ground. For
logistical reasons the next monitoring was one month later.
This time large numbers of dead shells were recovered and it
was clear that mortality had been considerable. Although over
400 shells had been collected this amedrtb just 18% of

the total released. However, a better estimate of mortality is
gained when just adults are recorded as they are more likely to
be found. Then about 26 of theP. variaand 35% of theP.
roseahad been lost to daf@able 3) With four people

searching thoroughly in the leaf litter this seems a reasonable
estimate but curiously not a singletflorm was seen.

In the absence of the predator a further explanation is sought
for theloss of snails. From the strart the syftimal habitat

had been a concern but any release onto Huahine had been
dependant on the goodwill of local landowners and most of
the habitat on the island had been badly degraded. It was
fortunate at least that tisites selected had been guaranteed
free from the severe insecticide spraying that takes place over
much of the island. In addition, there had been a drought and
conditions were very dry.fe trees werenainly baretrunked

with foliage very high. Thetrategy had been encourage the
snails todisperseapidly into the high branchegherethey

would be safer fror®. manokwari However jt seemghat,
having quickly emerged from their pots, theyllag@long, dry

haul into the high foliagand too long dime with nothing to

eat en routelt is likely thatexhaustednanysimply fell where
theyeither died obecome victims oP. manokwari This

strategy of encouraging rapid, high dispersal imaye proved
especiallyproblematian the case oP. roseaaslow
disperserThe hope is that the arrival of th@iny season

would aid those that had survived to feed and reproduce. The
next intensive monitoring is due in March 2020.

Raiatea

The search for the best potential release location on Raiatea,
and a continuing update on the statuB.afhanokwar,

continued throughout the year and a final check will be made
earlyin 2020in the hope of a 2020 release for the three

species in the breeding programme. The first attempt in Faaroa
Valley in 2016 ended in the one confirmed release failure of
the programme. It was the first time th&. manokwarhad

come toour attention as a serious threat to the released
Partula populations after the gradual declinekafglandina
rosea The dead shells of at least a third of Batula hebe
andP. garrettii (formerly P. tristis) released, and almost a half
of theP. navigatoria(formerly P. dentiferg, were recovered.
Then shortly after, the release site was cleared for plantation
and any surviving snails were lost. There had to be a rethink.
Hamoa Valley, where thRartula navigatoriain the breeding
programme had been collected in the 1990s, seemed an
obvious choicdor a future releasbecausd) the habitais

very good andt may have been the last place wheeatula
survived on Raiatea (1998hd 2) one half is private land and
a known hiking trail and thus avoids any conflict of interest
with the agriculture departmenth 2017 a severe infestation

of P. manokwarion Raiatea had been confirmed, notably in
this valley, but at the end of 2018lg oneP. manokwariwas
seen in two potential release sites in Hamoa Valley, although
as mentioned, the survey came at the end of a long, dry spell.

Conclusion

This year, 2019aw the completion of the reintroduction of

all 13 species and one of two additional subspecies being
maintained in the international breeding programme. No other
global conservation programngemes closén terms of the
number of species extinct in théladvbeing repatriated to their
ancestral home. There have now been five years of
reintroductions onto the four Society Islands where all of the
released taxa originated. On Moorea and Tahiti, despite the
presence of the New Guinea flatwgrflatydemus

mandkwari, at all release sites, the rapid dispersal and very
low mortality rate has exceeded expectations. On Huahine
there was some concern about the number of dead shells
recovered a month after the first reintroduction there but
current conditions and stdptimal habitat rather than

predation may have contributed to the majority of the losses. It
is hoped that a final survey into the statu®ofmanokwarion
Raiatea will lead to the first release on that island since the ill
fated effort of 2016. To date almost 16,0@értulatree snails
have been released directly into natural habitat. Future
shipments from the breeding programe for releases will be
smalker in number, except maybe in the unique caseadtfula
nodosa Focus will then turn to selected longer term
monitoring in the coming years in the hope that

Table 3. Postrelease mortality dPartulareleased in 2019.

Species Number Nuanggﬁrsof Number of Adults %
released 2019 adults dead dead

found

Moorea

Partula tohiveana 710 257 66 25.68

P. suturalis vexillum 210 151 7 4.64

P. taeniata simulans 360 116 3 2.59

P. taeniata nucleola 219 130 9 6.92

P. mirabilis 60 35 6 17.17

Tahiti

P. affinis 182 39 14 35.9

P. hyalina 12 12 2 16.67

P. nodosa 2,528 1,300 158 12.15

Huahine

P. varia 1,896 853 175 20.51

P. rosea 522 233 80 34.33

Total 6,699 3,126 520 16.63
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reintroductions can lead to-sstablishmenof at least some of
the species released.

This congrvation progress has only been possible because of
the longterm collaboration between the French Polynesian
environmental agencies and the international zoo community
together with | UCHBansng $M8lsc Con s
and Reintroduction Specialist@ps, with additional funding
support from the Mohamed bin Zayed Species Conservation
Fund.
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U r enatwal and cultural heritage: report of a
seminar on land smil conservation, August 2019,
Tahiti

species. L

By Christophe Brocherieux & Robert H. Cowie

U r ,énhhe Tahitian language, refers to partulid tree snails,
which as we know have suffered from decline and extinction
throughout their Pacific island range. In many cases this was
caused by the deliberate introduction of the carnivorous snail
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Euglandinaspp. as a biological control agent intended to {1 DiarmaidO Foighil, University of Michigan: The ecology
cortrol the invasive giant African sndiissachatina fulica of persistence in the Partulidae of the Society Islands
That control was not successful but native snails were heavily 1 Joanne Elliott, Scotland, Edinburgh Zoo: Capfaatula
impacted Since the 1980she French Polynesimgovernment management at Edinburgh Zoo

has participated in anauotributed to the International Partulid 1 Gerardo Garcia, United Kingdom, Chester Zoo:
Conservation Programme coordinated by the Zoological Preventing extinction: the
Society of London (ZSL), which has enabled the survival, { David SischoHawaii, Department of Land and Natural
within international zoos, of numerous partulid species. The Resources: Hawai ‘i snail ex
success of this work has led to the relezfssnails into the 1 Bruno Fogliani, New Caledonia, New Caledonia

wild from 2015 onwards in order to reconstitinesitu Agronomical Institute: The Bulime snails of the Isle of
populations. The initial results have been encouraging and Pines

spur the continuation of this programme, for which the French { Brenda Andre, Vanuatu, Department of Tourism:
Polynesia EnvironmentDepartment (Direnjvishes to Tourismand the protection of ecological and culturally
strengtten regional and local collaboration. significant areas

. . . . : 1 Sunny Ngirmang, Palau, Bureau®@ltural and
In this contextDiren organisecand fundedn international Historical PreservationManaging cultural landscapes

seminarthat took placérom 26 to 29 August 2019, on the and natural resources
island of Tahitie n t i 't1l efdon‘at ur al and cul Iﬂ Bébi taanh I‘—eeaeira{e(?sc{a?e; of Micronesia, UGB
The objective was to share experiences with Pacific countries / Ridge to R;-:-eProject CoordinatorAreho Pol{mesian
and territories and with international experts familiar with '

th . in thei . Th | wastel Natural and cultural heritage workshop

€s€ ISsues ; e'trhO\? re_>]9|ons._ € gg_a V\':h opa 1 Robert Curry, Northern Mariana Islands, DFW: Research
common vision for the Facilic regioagarding the . and conservation of Partulidae in the Northern Mariana
conservation oits natural and cultural heritage. The meeting Islands
was opened by the President of French Polynesia, M. Edouard 1 Else Demeulenaere, Guam, Center for Island
Fritch, in the presence of thg M|p|sfer the Pro.motlon of Sustainability: Errestrial conservation at the Center for
LanguagesCulture Communicatiorandthe Environment M.

. X Island Sustainability
Heremoana Maamaatuaiahutapu (Fig. 1). { Lino Purcell, Samoa, Division of Environment and

ConservationTerrestrial snails conservation works in
Samoa
9 Lesieli Tuivai, Tonga, Department of Environment:
Conservation status of land siffaiuna in Tonga
9 Ngatokotoru Puna, Cook Islands, Environment Service:
Clean, green & sustainable Cook Islands
9 Christophe Brocherieux, French Polynesia, Department of
the Environment: The French Polynesia conservation
programme
These 16 presentatioby scientists and countfterritory
representatives revolved arouthdeecomplementary themes:
I Local situations and technical results conceriitagula
conservation programes,
1 Snail conservation programs other thanRartula,
1 Management of land areas aedestrial biodiversity.
Several keyssuesstood out from all the presentations:

Fig. 1. Opening ceremony. Foreground, left to right: Paul Pear
Kelley, unidentified hidden person, President of French

Polynesia, M. Edouard Fritch, Minister of Culture and {I Cultural heritage, alth_ough Iittle_ known, is real;
Environment, M. Heremoana MaamaatuaiaputeRobert 9 There are many species of snails that are often unknown
Cowie, Trevor Coote. to policy makers and the general public;

1 The situations are dispate, and vary according to the
available means and local priorities;

i Threats are numerous and common: habitat destruction,
presence of predators (snails and carnivorous worms,

The seminar took place over four dagsfollows, with
development of a final emensus statemettiiat appears at the
end of this article.

Day 17 presentations rodentspigs ungulates...);
1 Paul Pearc&elly, Zoological Society of London: T Encouraging successes have been achievesbfoe,
Summary of théartula snail conservation programme with the use of advanced technologies in particular, but
11 Robert Cowie, University of Hawaii: Partulidae and other for others, the financing of actions remains a major
threatened snails in the Pacific Islands difficulty;
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FigPaBtulid necklaces in the

o - % ' Discussions focused on the interrupted sharing of imdion
= . = including the placéartula occupied in French Polynesia
Fig. 2.Field trip to Moorea. Trevor Coote pointing out Partula jt culture It seensimportant for conservation thaeopletake
a few metres from the shore in Opunohu. ownership of this heritage order to be conviredl of the need

. ) ) to safeguard it.
1 Regulations for the protection of spaces and species have

been established for some countries (Vanuatu, New

Caledonia, PalawCook Islands, French Polynesia).
The following questions and issuegre discusseduring the
exchanges:

9 The need for assistance with technical protocol for
breeding and knowledge improvement (Hawaii, Guam,
Samoa, Marianas);

9 The involvement of local commities and respect for
traditional customs and practices (Vanuatu, Palau, New
Caledonia, Cook Islands);

9 The cost and means of maintaining a program over time
(University of Michigan);

9 The impact of the tourism industry on the environment
and the need to s#tresholds to comply with (Federated
States of Micronesia) as well as the acceptable level of
resource extraction without risking the extinction of the
species (Tonga, New Caledonia);

9 Administrative difficulties in acting on legally protected
species (Gua, ZSL).

Workshop on the involvement of logabpulations in
conservation
Local populations are an intermediary for conservation
programmes that cannot be overlooked. Their essentialirole
thesuccess and sustainabilitf conservatioractions is
reinforced by the multiplicity and isolation of thad#fic
islands.ssues discussed included:
1 Land tenure- private and government land
1 The importance of media coveragespeciallycultural
heritage
9 Continuity of programmes initiated internationally, should
be by local people
1 In-depth analysis of succeaktonservation operations
involving local communities should make it possible to
identify good practices, which should be exchange among
jurisdictions
I Traditional values and emblematic species could be the
driving force behind conservation
9 Communil involvement required communication
adapted to the target audienget allhad to share a

Day 27 field trip to Moorea common vision of conservation actions.

1 Visit to a relict population oPartulain a coastal area, by Table 1.Workshop on threats and opportunities: outcomes.
the roadside in Opunoh&ig. 2) Threats Objectives Possible actions

1 Release of 60@artulain mape forest in Opunohu Stop Intoductions, €Y. iosecurity, general

1 Workshop on conservation threats and opportunities: (*gbt;?gtrgézfn‘gaﬂon eradication actions surveillance, local control
identify threats (reversible/nemreversible), prioritize andlor introduced  Start working on priority  iigate through reserves,
threats, identify possible solutions. Owiees summarised species - predators, ~areas? refuge areas or even
in Table 1. ;Z;r;zﬁgtsors, Include snails in decisions

diseases.y..) made, in the development pilot studies

Day 31 Museum visit, workshop of protected areas, improve
knowledge

Raise awareness of the Carry out awareness

Museum of Tahiti and the Islands (Punaauia, Tahiti).

Insufficient ) ; -
{1 Unveiling of a spinnedolphin sculpture made by the awareness importance of natural campaigns in schools, among
L . . heritage the population, politicians

Mata Tohora, an association to protect emblematic marine  [jrsufficient | o Investors, governments and
species financial resources ' case funding other funders

ﬂ Guided tour of thexhibits Resource Improve management and Legislation, its enforcement,

. . . overexploitation education, reduce public awareness,

1 Presentation of an inventory of collections owned by P collections from the wild  substitution for other products

French museums and that used French Polyn€sienla Be truly proactive, increase COnduct monitoring

shells;visit the collection of antique ornaments made with ~ |Climate change  knowledge to identify threat b OIET, (H96 BURIENESs

Partula shelk (Fig. 3) mechanisms translocation opportunities
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Fig. 4. Gerardo Garcia leading development of the final semin
statement.

Day 41 develop finalseminar statement

STATEMENT BY THE PACIFIC COUNTRIES

WE, THE PACIFIC COUNTRIES THAT PARTICIPATED
INTHE"” RE HMATURAL AND CULTURAL

HERI| T ARBRST REGIONAL WORKSHOP
ORGANISED BY THE FRENCH POLYNESIA
GOVERNMENT FROM 26 TO 29 AUGUST 2019,
RECOGNIZE THAT:

1 The Islands of the Pacific are home to a significant
diversity of landsnails, with over 6,000 species found
nowhere else in the world;

1 Land snails represent a significant portion of the
biodiversity of the Pacific Islands and play a remarkable
role in ecosystem function;

1 Snails from the Pacific Islands are intricately assecl
with the cultures of Oceania: they were used for
ornamental purposes (necklaces, crowns, set of jewels...)
and are still a food resource for some communities. These
species are therefore part of a cultural heritage shared by
several countries in thegion.

1 Pacific Island land snails are under multiple pressures
such as habitat loss, the introduction of invasive
predators, oveexploitation and climate change, which
are leading to population declines at an alarming rate.

WE, THE PACIFIC COUNTRIES, REGMMEND
CARRYING OUT THE FOLLOWING ACTIONS FOR THE
COMING YEARS:
In terms of cooperation,
Working together to ensure our natural and cultural heritage is
safeguarded for future generations.
In terms of engaging local populations,
We wish to strengthen tlievolvement of local populations, by:
1.Them reclaiming their natural and cultural heritage
through their native snail species;
2l ntegrating | ocal
expression into conservation planning;
3.Involving educators, museums, artiated other resource

persons in the developing of awareness tools and
progranmes to better increase and celebrate the value of
shails within communities;
4.Raising awareness among community leaders, politicians
and decisiormakers to enable them to take gegat
ownership.
In terms of networking and communication,
We urge that the states and territories cooperate to develop
conservation initiatives in the region, and to sleeriences
and knowledge with the aim of addressing common threats, by:
1.Establishing a network to share information and to
connect people across Oceania and the wider world;
2.Holding regular meetings to share experiences;
3.Appointing a national liaison iavery country.
In terms of management,
To ensure the conservation of species and habitats, we
recommend coherent regulatory frameworks be implemented
that guide conservation and management measures at a
national and regional scale, and that suit each cpunts
cultural, political, demographic and geographical context by:
1.Undertakingsurveys and updating species inventories;
2.lmplementing management actions, including habitat
protection and restoration, conservation, breeding and
even translocation programs;
3.Developing effective detection, control and eradication of
invasive species;
4.Monitoring programs on a regular basis for measuring
success;
5.Establishing or reviewing legislation regarding the
preservation of species, including through their
sustainable expitation where appropriate;
6.Implementing a sustainable funding mechanismrfaitu
conservation.
And in terms of research,
We advocate working to enhance knowledge of the ecology of
native snails and their introduced predators as a foundation for
optimizing conservation efforts, by:
1.Assessing impact of current and future threats;
2.Assessing impact of invasive species, studying their
biology, and developing control and eradication methods;
3.Using natural history museum collections in order to
assesse@mographic and genetic trends;
4.Developng conservation breeding programs;
5.Incorporating research from sociological, archaeological
and cultural studies.

Our snails move slowly but are dying out rapidly.
We must act fast to save them.
Together, we can!

Wethank all the participants for a very productive meeting
and all those involved in organising the meeting and making it
run smoothly, especiallyaeohoand Teva.

Christophe Brocherieudi r ect i on de,Phpeatenvi r on
Polynésie francaisehristophe.brocherieux@environnement.gov.pf
Robert Cowie, editor of Tentacledetailsat the end of this issue.

communities'—knowledge and cultural
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MARINE MATTERS

Il ndonesi adbs new protected
marine mollusc conservation

By Vincent Nijman & Chris R. Shepherd

On 12 January 1987, 12 species of marine molluscs were
added t o | ofgprotecedspexiesshrolighacdee
from the Minster of ForestryQurat Keputusan Menteri
Kehutanan No 12/Kpts/Il/198.7These species wekdppopus
hippopusg(bear paw clam H. porcellanugChina clan),
Tridacna crocedsaffroncoloured giant clapT. derasa
(southern giant clajnT. gigas(giant clam), T. maximasmall
giant clan), T. squamoséfluted giant clany Charonia
tritonis(T r i t o n’)sCadsis aonmyigborned helmét
Tectus niloticugcommercial top shéll Turbo marmoratus
(marbled turbapandNautilus pompiliugchambered nautilys
(Noerjito & Maryanti, 2001). All these species were, and,
albeit illegally, continue to be traded commercially both
domestically and internationally (Nijmaat al, 2015; Nijman

& Lee, 2016; Nijman, 2019). The decree was later
consolidated into thAct ofthe Republic of Indonesia No. 5 of
10 August 1990 concerning the Conservation of Living
Resources and their Ecosystems Government (Undadgng
Republik Indonesia No 5 tahun 19%0)dRegulation 7
concerning the Preservation of Plants and Animals of 27
January 1999 (Peraturan Pemerintah No 7 tahun 192@}

No 5 states that: “Any and
Catch, [..], transport, and trade in a protected animal in a live
condition; (b) Keep, possess,]transport, and trade in a
protected mimal in a dead condition; (c) Transfer a protected
animal from one place to another, within or outside Indonesia
(d) Trade, keep or possess][bodies, or other parts of a
protected animal or the goods made of parts of the animal, or
transfer from onelpce in Indonesia to another, within or
outside I ndonesia”. Penal ti
laws are broken can total fines of up R 100,000,000
(~USD 7,500) antbr imprisonment for up to five years.

al

Of the 12 protected species, all [@haronia tritonis(Tr i t on’ é

trumpe), Cassis cornutghorned helmet Tectus niloticus
(commercial top shéllandTurbo marmoratugmarbled

turban are included in Appendix Il of the Convention on
International Trade of Endangered Species of Wild Fauna and
Flora (CITES) regulating all commercial international trade.
In September 2015 all spies of mutiluswere included on
Appendix Ilin orderbetterto regulate their international trade
(TRAFFIC, 2016). This lefAllonautilus scrobiculatugcrusty
nautilug as the only Indonesian marine mollusc included in
CITES as not protected (Nijman, 2019). No export quota has
been allocated that all@for the commercial international
trade inA. scrobiculatusbut Indonesia allows the export of
mariculturedHoloppusard Tridachaclams (these are

exported as captivieorn under CITES terminology) but

export of wildcaught individuals has continued during this
period. Between 1992 and 2018 Indonesia exported 4,755
wild-caught and 30,630 maricultured giant clamsdacna
spp.), alive or as shells, and as can be seen fromi Fig
proportion of wildcaught individuals has seen a steady

es
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Fig 1. Percentage of wild
caught giant clams
Tridacnaspp., alive or as
shells, exported out of
Indonesia, based on a three
year period (source: CITES
trade database). In total
over 35,000 individuals
were exported.
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decline to the extent that at present very few wadght
individuals are exported (e.g. 555 individuals in 2018). Export
of wild-caught hdividuals over this period should not have

been allowed, as wild specimens of the species were protected
under Indonesian law.

In July 2018, Indonesia released the long awaited new protected
species list. Rather than ensuring that this list makes Isdong ' s
legislationcorrespond more closelyith CITES, a number of
CITES listed species were removed from the list and those that
should have been added, e scrobiculatugcrusty nautiluy

were not. On the latest official list, none of rdacnaspecies
isincluded, nor ar&ectus niloticugcommercial top shell) or
Turbp rearmoratugsiarbied tarbap All thése dyei the species o
that are traded commercially in the largest numbers.
Confusingly, on the website of the Ministof the Environment
and forestry Kementerian Lingkungan Hidup dan Kehutapan
five of the eighfTridacnaspeciesT. croceaT. derasaT.

gigas T. maximaandT. squamosgare included. While either

the exclusion of the commercially traded species on the official
listortheint usi on of some of these
betoversighy itosea situdiian thit nepds ® bectlarifigd to rnsureh
unlawful or unsustainable tradig. 2)in these species does

not continue to be a threat to their continued survival. It is

eared tlat now these speciaseno longer on the protected
Species list, the numbers of wibdught specimens in trade may
increase significantly.

Harvest and trade in species that are not protected is regulated
underRegulation of the Minister of Forestry N&47/Kpts

[1/2003 concerning administration directive of harvest or
capture and distribution of wild specimens (Soehartono &
Mardiastuti, 2002). This regulation states that an annual
provincial quota is set for all species that can be harvested
from the wid. Harvest of species for which no quota has been
set, in excess of quathat have been set, or outside provinces
for which quotas have been set, is prohibited, even when the
species concerned is not considered protected. Quotas have
been set fotwo (previously?) protected specjé®. T. gigas
(giant clam) andTectus niloticugcommercial top shéll
(Kementerian Lingkungan Hidup dan Kehutan2®l8). For

the giant clam, the current quota staies fillion kg of dead

s h e Ifdssil shéll8) canbe harvested from the Moluccas (a
province in eastern Indonesia); live individuals cannot be
harvested. For the commercial top shell 36,000 kg can be
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Fig. 2. Seizure of 2,200 kg of giant claniEridacna giga} by
the Indonesian authorities in the province of Lampung in
southern Sumatra in August 2014. (Photo: BKSDA Lampung)

harvested, i.e. 15,000 kg from the island of Sulawesi, 8,000 kg

from Papua, 6,000 kg from Sumatra and 0,89 fromthe
Moluccas and theastern Lesser Sunda Islands. As for all the
other species, includingllonautilusscrobiculatus there are

no harvest or trade quotag feild-caught specimens in 2018.
However, it is not known if, following the changes in

protected status, there are plans to introduce quotas for any of

these species in the coming years.

These data indicate that international demand for these species

of ornamental shedlpersists, and immediate action should be
taken to mitigate this. Wersngly recommend that at a
minimum all TridachaspeciesTectus niloticugcommercial

top shel), Turbo marmoratugmarbled turbanand
Allonautilusscrobiculatugcrusty nautilusbe included as
protected species undéovernment Regulation N0, 2018.

Kementerian Lingkungan Hidup dan Kehutanan. 2&&ta
Pengambilan Tumbuhan Alam dan Penangkapan Satwa Liar,
Periode Tahun 201®irektorat Konservasi Keakaragaman
Hayati, Jakarta, Indonesia.

Nijman, V. 2019. Wildlife trade, CITES and the protection of marine
molluscs in Indonesidolluscan ResearcBY(3): 1-10.

Nijman, V.& Lee, P.B. 2016. Trade in nautilus and other large
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Raffles Bulletin of Zoolog§4: 368-373.
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+ 339 p.
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Freshwater Mollusk Biology and Conservatjéormerly
Walkeranais the online journal of theereshwater Mollusk
Conservation Societyased in North America. In 20/l
publisfredtwo issues. volume22, number 1 with three papers,
andnumber2, a special issueith theproceedings of the 2018
Freshwater Mollusk Health And Disease Workshaiph a
forward and eighpapes. All issues are available dime at

t he | our nwithopsnaecesb.si t e,

Volume 22, number 1

Christian A.D., Atwood, A., Bethe] D., Dimino, T., GarnerN.,
GarrisonJ.R, Gulich L. & McCanty, S. 2019Baseline
gualitative and quantitative musserveys of theMill Riv er
systemMassachusettgrior to final dam removaFreshwater
Mollusk Biology and Conservatid@®: 1-11.

Dudding J., Hart M., Khan, J, RobertsonC.R, Lopez R. &
Randkley C.R. 2019. st fish associations for two highly
imperiled mussel species from the southwestérited States:
Cyclonaias neckiGuadalupe @) andFusconaia mitchell{False
Spike). FreshwateMollusk Biology and Conservatic&®:12-19.

O’ Br, C,avaing A, Nez D. & Box, J.B. 2019A comparison of
glochidial shells of théreshwater musseksnodonta
californiensis Anodonta kennerlyiAnodonta nuttallianaand
Anodonta oregonensi&reshwaér Mollusk Biology and
Conservatior22: 20-24.

Volume 22, number 2

Bradley, M.E. & Waller, D.L. 2019A special issue dfreshwater
Mollusk Biology and ConservaticrProceedings of the 2018
Freshwater MolluskealthandDisease WorkshopA forward to
the special issuéreshwater Mollusk Biology and Conservation
22:25,

Waller, D.L. & W.G. Cope. 2019.1e status of mussel health
assessment andpath forward Freshwater Mollusk Biology and
Conservatior22: 26-42.

Haag, W.R. 2019. &assessing enigmatic mussel declines in the
United States Freshwater Mollusk Biology and Conservati®2:
43-60.

Wengstran, N., Saderberg H, Hojesjo, J. &Alfjorden, A. 2019.
Mass mortality events in freshwater peatssel Margaritifera
margaritifera) populations irSweden: an overview ariddication
of possible cause§reshwater Mollusk Biology and Conservation
22:61-69.

Leis, E., Erickson S, Waller, D. [L.], Richard J. & Goldbeg, T.[L.]
2019.A comparison of bacteria cultured framionid mussel
hemolymph between stalp@pulations in the upper iskissippi
River basinand populations affected by a mortality evienthe
Clinch River Freshwater Mollusk Biology and Conservatia:
70-80.

Goldberg T.L., Dunn C.D, Leis E. &Waller, D.L. 2019.A novel
picornalike virus in a Wabash Pigtd€usconaia flavafrom the
upper MississippRiver, USA Freshwater Mollusk Biology and
Conservatior22: 81-84.
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McElwain, A. 2019. Ae parasites and diseases contributing to the systematic and biodiversity information on freshwater mollusk
decline of freshwater musselsiyBlvia, Unionida)?Freshwater families throudpout the world, this reference is a must for
Mollusk Biology and Conservatidi?: 85-89, malacologists, limnologists, ichthyologists, stream ecologists,

Wolf, T.M., Miller, P.,Primus A. & Travis D.A. 2019. Ajuatic

; . . e ; biogeographers and conservation biolodists.
disease risk analysis: applications floe conservation and geograp g

management dfeshwater mollusks=reshwater Mollusk Rilogy Contributors: Christian Albrecht, Rudiger Bieler, Bert Van Bocxlaer,
and Conservatio22: 90-97. David C. Campbell, Stephanie 8lark, Catharina Clewing, Robert H.
Ciparis S, Rhyne G. & StephensonT. 2019. Kposure to elevated Cowie, Kevin S. Cummings, Diana Delicado, Hiroshi Fukuda, Hiroaki
concentrations aihajor ions decreases condition index of Fukumori, Matthias Glaubrecht, Daniel L. Graf, Diego E. Gutiérrez
freshwater mussels: comparison of metrireshwater Mollusk Gregoric, Kenneth A. Hayes, Yasunori Kano, Taehwan Lee, Charles
Biology and Conservatiop2: 98-108 Lydeard, Nathaniel T. Mahall, Paula M. Mikkelsen, Marco T. Neiber,
Timea P. Neusser, Winston Ponder, Michael Schrodl, Alena A.
Journal of Threatened Taxa Shirokaya, Bjorn Stelbrink, Carol A. Stepien, Ellen E. Strong, Maxim

V. Vinarski, Amy R. Wethington, Thomas Wilke.
All issues for 208 (volume 11), anthe firstfour for 2020

(Volume 12) of theJournal of Threatened Taxaeavailable The Sound of a Wild Snail Eating
ortline now.

Elisabeth Tova Baileygriginal edition2010. Algonquin Books of

Chapel Hill, Chapel Hill, North Carolina, USA.
New book on freshwatemolluscs

Freshwater Mollusks of the World. A Distribution Atl&slited by ) Elisabeth Tova Bailey B T ey
Charles Lydeard & Kevin S. Cummings. Johns Hopkins University (T
Press, Baltimore, USA56 p.
Published in 2019. Can be ordered noworngheb | i sher ' s webs ‘; :
. . \ 2
From the publisher’s website: El soroll que @
“There are more species of freshwater mollusksll over fa un cargol o
5,000-than all the mammal species of the world. Freshwater solvafge ) ﬁ i i
mollusks are also arguably the most endangered fauna on the quan menja ’ mw{fldg e @
planet. Yet few references exist CoNG =
for researchers, shell enthusiasts, J N s M’/ y
and general readers who are b ol ionsi
interested in learning more about
these fasciating creatures. In
Freshwater Mollusks of the Here is my usual notice of this delightful boathich |
World, Charles Lydeard and continue to thoroughly recommenitl wasoriginally reviewed
Kevin S. Cummings fill that void in Tentaclel9(2011).The memoir recounts h e a yearh o 1’
with contributions from dozens of long observation of a forest sndleohelix albolabrisThe
renowned mollusk experts. original bookwas published in the USA in 2010, hubhas

been translated into various languages, most recently, in 2019,
Spanish (above left) and Catalan (above rightte Spanish

edition will alsobedistribuiedin Mexico, Colombia, Peru,

Costa Rica, Chile, Uruguay and Argentifar links to the
publishersof these editions please sbea ut hor '.s web
An audiobookedition is available as a Kindle or hard CD.

And thereis an award wining short film adaptfrom it (see

wildsnailfilm.org for upcoming sreenings

“Touching on 34 families of
freshwater gastropods (snails)
| | and nine families of freshwet
bivalves (mussels and clams), each chapter provides a synthesis
of the latest research on the diversity and evolutionary
relationships of the family. The book also includes

9 alook at how evolving DNA sequencing data techniques

help shed light on molludaxonomy

Tdistribution mabpgeogmphica@lesh T aqihar puplications of interest
1 a representative photo and distribution map for each of the

freshwater mollusk families This is na a comprehensive list but simply a list of publications
1 the latest information on eachnia s gohservation status thatl havehappened to come acroasiditional tahose
—and how to reverse the habitistruction, modification, mentioned elsewhere in this sectitiryou want to have your
and pollution that threatens it publications listed in the next issueTaentacle please send
1 a discussion of the ecological and economic damages details tome, Robert Cowiethe editor ofTentacle
caused by invasive mollusk species, as well as their role as  BarahonaSegoviaR.M., RiverosDiaz,A.L., Zaror, S, CatalanR. &
disease vectors Araya, J.F. 2019Shelter, ecophysiology and conservation status of

Plectostylus araucany®ulmonata: Bothriembryontidae) in the

Mollusks provide us with amazing biogeographical insights: fragmentedBosque Maulino, central Chil®Revista Mexicana de

their ancient fossil record goes back over 500 million years, and Biodiversidado0: e902703
their distribution patterns are a reflection of past continental and  Burlakova L.E.,, CampbellD. & Karatayev, A.Y. 2019.Status of Rare
climate changes. The only comprehensive summary of endemic species: molecular phylogedigfribution and conservation
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of freshwater molluscsruncilla macrodorandTruncilla cognatan conservation importancAquatic ConservatiarMarine and
Texas. Malacologia62(2): 345363. Freshwater Ecosyster?29(10): 17711784.

Bylak, A., Szmug J, KuE. &t Ku kku2020.Potential use of Ng, T.H., Tan, S.K,, Ahmad, A., Tu, D.V., Joshi, R.C., Wang, W.Y.,
beaverCastorfiber L., 1758 dams by the thiekhelled river mussel Tan, H.H. & Yeo, D.C.J. 2019lot in the Least Concern:

Unio crassusPhilipsson, 1788Molluscan ResearchO(1): 4451. anthropogenic influencem a Soutkeast Asian apple snddila
[on-line 2019] scutata(Ampullariidae) Oryx 53(2)} 230-238

Daly, E.E.,Walker, K.J, MorganRichards M. & Trewick, S.A. 2019. Nijman, V. 2019. Wildlife trade, CITES and the protection of marine
Spatial genetics of a high elevation lineage of Rhytidigiag snails molluscs in Indonesidviolluscan ResearcB9(3): 195204.
in NewZealand: théowelliphantaKawatiri complex Molluscan Ovando X.M.C., Miranda, M.JLoyola, R. & Cuezzo, M.G. 2019.
Researcl89(3): 280289. Identifying priority areas for invertebrate conservation using land

Doukara, K.L. 2019Density and ecological aspect of endangered snails as modelgournal for Nature Conservatids0: 125707.
limpet Patella ferruginedn thewestern Algerian coast: implications Poulton,B.C., Kroboth, P.,T., George, A.E., Chapman, D.C., Bailey, J.,
for the @nservationEqgyptian Journal of Aquatic Biology & McMurray, S.E. & Faiman, J.S. 2019. First Examination of diet
Fisheries23(1): 6576. items consumed by wildaught black cargMylopharyngodon

DuBose, T.P., Atkinson, C.L\VJaughn, C.C. & Golladay, S.W. 2019. piceus in the U.S American Midland Naturalist82(1) 89-108.
Droughtinduced, punctuated loss of freshwater mussels alters Richards, D.C. & Miller, T. 2019. Apparent extinction of native
ecosystem function across temporal sc&emtiers in Ecology and mussels in Lower Mill Creek and Migbrdan River, UtallVestern
Evolution7: 274 North American Naturalist9(1), 7284.

Enricuso, O.B., Conaco, C., Sayco, S.L.G., Neo, M.L. & Cabaitan, P.C.  Schill, W.B. & Galbraith, H.S. 2019. Detecting the undetectable:
2019. Elevated seawater temperatures affect embryonic and larval characterization, optimization, andlidation of an eDNAletection
development in the giant clafmidacna gigagCardiidae: assay for the federalgndangered dwarf wedgemusgdgsmidonta
Tridacninae)Journal of Molluscan Studi€35(1): 6672. heterodor(Bivalvia: Unionoida) Aquatic Conservation: Marine

Fassatoui, C., Ben Rejeb Jenhani, A. & Romdhane, M.S. 2019. and Freshwater Ecosyster28(4): 603611.

Relative growth, shell morphology and genetic relationships between  Seagroves, L.A., Barnhart, M.C., Hardy, T. & Schwalb, A.N. 2019.
freshwater mussels of the gerisio (Mollusca: Bivalvia: Reproductive ecology of the threatened and endemic freshwater
Unionidae)from rivers of the Ichkeul watershed (Tunisia). musselLampsilis bracteataAquatic Conservation: Marine and
Molluscan ResearcB9(4): 313324. Freshwater Ecosysten29(8): 12161226.

Gilbertson, C.R., Rundell, R.J. &iver, R. 2019. Determining diet and Soler, J., Araujo R. & Wantzen K.M. 20IBhe Giant freshwater pearl
establishing a captive population of a rare endemic detritivore, the mussel Margaritiferaauricularid Handbook VolumeilSynopsis on
endangeredllovisuccinea chittenangoengilsbry, 1908) the current literatureUniversity of Tours, France, CNRS UMR
(Pulmonata: Succineidaglpurnal of Mollusaen Studie85(1): 41- CIl TERES, LIFE+ project 13BIlI O/ FR/
47. Giant Freshwater Pearl Musskldrgaritifera auricularia) in

GomesdosSantosa, A., Froufe, E. Gongalves, D.V., Sousa, A., Prié, Europe”, Tour s. 68 p.

V., Ghamizi, M. Benaissa, H., Varandas, S., Teixeira, A. & Lopes Sonamzi, B., Mlambo, M.CAppleton, C.C& BarberJamesH.M..
Lima, M. 2019. Freshwater conservation assessments in-Yseithi 2019 The importancef museum collections idetermining

regions: testing river internbé@nce and buffer strategies using biodiversitypatterns, using a freshwatatusselnio caffer(Krauss
freshwater mussels (Bivalvia, Unionida) in MorocB@logical 1848) as an examplBothalia49(1), a2400

Conservatior?36: 420434. Strayer, D.L., Geist, J., Haag, W.R., Jackson, J.K. & Newbold, J.D.

Goodding,D.D., Williams, M.G,, Ford,D.F., Williams,L.R. & Ford, 2019.Essay: Making the most of recent advances in freshwater
N.B. 2019.Associations between substrate and hydraali@bles mussepropagation andestoration Conservation Science and
and the distributions of a sculpturadd an unsculptured unionid Practicel(7): e53
mussel Freshwater Sciencgd(3):543-553. Sun W., Liu, X, Wu, R.,Wang W.,Wu, Y., Ouyang S. & Wu, X.

Hendriks K.P., Alciatore G, Schilthuizen M. & Etienne R.S. 2019. 2020.Declining freshwater mussel diversity in the middle and lower
Phyl ogeography of Bornean | and s meadlebk of thesXingigreBasindiredt and apnsehiatimEcalogycaad
dispersal as a cause of endemidaurnal of Biogeograph#6(5): Evolution9: 1414214153
932944 Tristano, E.P., Coulter, A.A., Newton, T.J.Garvey, J.E. 2019.

Hornbach, D.J., Hove, M.C., MacGregor, K.R., Kozarek, J.L., Invasive silver carp may compete with unionid mussels for algae:
Sietman, B.E. & Davis, M. 2019. A comparison of freshwater first experimental evidenc@guatic Conservation: Marine and
mussel assembl ages al ongAacatid and- uFeshwaler Exabystend®(10)i 1Mo/, n nes ot a.
Con®rvation Marine and Freshwater Ecosyster#i9(11): 1826 Vikhrev, I.V., Makhrov, A.A., Artamonova, V.S., Ermolenko, A.V.,
1838. Gofarov, M.Y., Kabakov, M.B., Kondakov, A.V., Chukhchin, D.G.,

Huber, V. & Geist, J. 2019. Reproduction success of the invasive Lyubas, A.A. & Bolotov, I.N. 2019. Fish hosts, glochidia features
Sinanodonta woodiang.ea 1834) in relation to native mussel and life cycle of the endemic freshwater pearl mudsebaritifera
speciesBiological Invasion®1(11): 34513465. dahuricafrom the Amur BasinScientific Report9: 8300

Lane T.W.,Hallerman E.M. & JonesJ.W. 2019Population genetic Wendebourg, B. & Hausdorf, B. 20Ifhe land snail fauna of a South
assessment of two critically endangered freshwater mussel species, American rainforest biodiversity hotspot: the Panguzmeservation
Tennessee bedfenustaconcha trabalend Cumberland bean area in the Peruvian Amazaltournal of Molluscan Studie85(3}
Venustaconcha troostensi@onservation Genetic(4): 759779 311-318

McEwan, A.J., DobsciVaitere, A.R. & Shima, J.S. 20. Comparing Xu, Y., Liu, X., Xie, G, Qin, J, Wy, X. & Ouyang S.2019. Beta
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IUCN/SSCAND MOLLUSC SPECIALIST i ot moboontinge
GROUP NEWS AND ANNOUNCEMENTS losing 100% of mature
\ individuals.

) In 2020 there will be two,
|UCN f#ﬂ S S C possiblythree updates. We
\ ' Species Survival Commission

anticipate that the submissiong
gueue will contain more

www.iucn.org/ hydrothemal vent molluscs,
species of abalone, West
All news and announcements providgdviary Seddonchair African freshwater mlluscs,
of theMollusc Specialist GrouMSG) of the IUCN Species Australian land snaildsraeli :
Survival Commission(SSC).Additional items by the editor. land snails and more Fig. 2. Pinna nobilis
freshwater bivalves among
SSC plan 20262024: Asses®lan-Act many othes from variousongoing projects.

In the next Quadrennium SSE€moving to a model that . . e
focuses away fromngertaking assessments towards planning  hdSCUS SIS IRV RUIER S RRERElN I ERR T
and a&ting to get conservation benefits for giflecies, not just available

threatened species. More funding will be put in place to enable  The Guidelines for Using the IUCN Red List Categories and

small conservation activities that will enable local level Criteria have now been updatedviersion 14(August 2019).

species assessments, whilst also incorporating planning for This version brings in a new setguidelines and tools to help
activities (often multispecies/habitat plansjnd whee assessors to decide whether to list a species as Extinct or as
possible enable local people to puplementactions that Critically Endangered (Possibly Extt), clarification of what

benefit species. See several funding opportunities below. ismeatby “rapidly” in the defini

guidance on the appropriate category to use for plants and

Post 202(iodiversity targets fungi that are now only represented by seeds or spores in

IUCN is aurrently engaged with other NGOnaking storage facilities. Please make sure you have tastlaersion
proposals for goals and targets to be considered during the of this important document by going to tResources and
Conference of the Parties on the Convention of Biodiversity in ~ Publications pagen theRed Listwebsite, scrolling down and
October 2020These gals are being set for 2030 and 2050, cl i ck iGuidelinesan d Br oThéenwseleetshe

and discussion is ongoing on their formulation. The changing ~ “Guidelines for Using the IUCN Red List Categories and
staus of Species othelUCN Red L|St thepercentag@f Criterid’ The nem&lsfor Calculating the pl’Obablllty ofa
areas that are protected and the introduction of IUCN Green species being extinct are also available to download from the
Lists and IUCN Key Biodiversiy Area&BAs) are tools that Red List website.

could be used for monitoring the exttions of species,

makingprogess in conserving species and protecting areas IUCN Plan for KBAs based on molluscs: monitoring
considered to be of high biodiversity value. protocols

In June 2019, a small group eéshwater specialists

IUCN Red List updates (dragonflies, molluscs, fish and freshwater plantst to

In 2019 theRed Listhad three updates, withatuscs follow up on a proposed monitoring protocol for newly
featuring in two of these. lihe July update one of the notable designatedey BiodiversityAreas KBAs) in Morocco. The
additions was the Scaly Sea Pangdlihrysomallon field testing phase proved interestinghatpreviously
squamiferun{Fig. 1), one of a series ofyldrothermal vent unrecorded speciegere foundhat merited addingsspecies
molluscs that are being assessed by Elin Thomas and Julia of conservation interest (trigger species) for some KB&s
Sigwart (Queens well as findingthatthe quality of habitain someKBAs had
University, Belfast)A declined radically sincRed List @sessment&nyears ago.
session at the World The results demonstrated the need for field validation of
Conservation Congress KBAs that hadbeen based on destip studies.
plannedon Deep Sea Recommendations are being made to the KBA steering group
Biodiversity and potential on future needs fahe monitoring protocols.

threats. Inthe December
updateone of the other IUCN World Conservation Congress 2020

notable species was the Given the COVID19 situation, it remains to be seen whether

Medlterrqnean Fan_ the congresawill take place— Robert Cowie Tentacleeditor.
Mussel,Pinna nobilis

(Fig. 2, that has Thenext IUCN congreswill be held from 11 to 19 June
undergone dramatic 2020 at Parc Chanot in Marseille, Frantke IUCN World

Fig. 1. Chrysomallon squamiferun
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Conservation Congress is where the dadmes together to
set priorities and drive conservation and sustainable

devel opment action. I U Codiétys
and i ndi ge nembe orgaeisatiphs &ate’on major
i ssues, action that guides

planet for the decades ahead. There are likely to be over
10,000 participants in Marseille (France) discussing important
issues ahead of the nexonference of the Parties on the
Convention orBiodiversityin October202Q This year sees

the end of the decad the Aichi plansfor halting

biodiversity loss and new goals and targets are currently being
formulated for 2030 and 2050. The full programsheuldbe
available in March 202@nd willinclude workshops,

knowledge cafes and traditional conference sessions.

European Association of Zoos and Aquaria May 202

The EAZA (European Association of Zoos and Aquaria)
Consevation Forum, scheduled take placdrom 19to 23
May 2020, hosted bgagreb Zoo, Croatjehas been cancelled

From theEAZA website In the light of the COVIDB19

outbreak being classed as a global pandemic by the World
Health Organisation, and imk with guidance from them and
other sources, EAZA has made the difficult decision to cancel
this event. We have been in contact with our host, and we
intend to examine solutions that may allow elements of this
meeting to proceed remotely by teleconfemrar at a later

date. We will be in touch with registered delegates to provide
further details of how and when we will proceed with these
activities and potential refunds.

Recovery of Species on the Brink of Extinction

The next deadline to submit a proposal for the Recovery of
Species on the Brink of Extinction funding opportunity is 10
April 2020. The following one is 9 October 202Dhis
opportunity comes from a partnership between National
Geographic, Fondation Segaéd IUCN SSC ands goal is to
halt further biodiversity decline by implementing species
conservation plans fandividual species and groups of
speciesFor more information see thiequest for proposatmn
the IUCN SSC website.

IUCN SOS Rapid Action Grants

As part of the IUCN SO$Save Our Speciedfrican

Wildlife initiative, funded by the European Unip80S is
supportingcivil society organisations responding to
conservation emergencies facing terrestrial threatened
species in continental Stkaharan Africa. Thegdeapid

Action Grantsare designed to enkgbresponses to new and
emerging threats. Recently, SOS awarded the first two of
these grants to projects responding to urgent threats facing
Cape wltures in Botswana anibhs in Cameroon. Rapid
Action Grants of wup to
organisations looking to respond to a conservation
emergency facing any terrestrial threatened species in
continental SuiSaharan Africa.

1 1

hu

Publications
I}jjee‘vgji_deli%eg f\({)rgpiplﬁin éher:l IPCN p(rp%eq;celd qrea

categories to nariné protected area’s
Rt #.iDydigy: Ns, Hogkiags, 414 Holpas, & hLiafigley.pi, Stokon, o u
S., Wells, S. & Wenzel, L. (eds.) (201Quidelines for Aplying the
IUCN Proteded Area Management CategoriesMarine Proected
Areas Second editionlUCN, Gland Switzerland 36 p.

IUCN andtheWorld -

Commission on Protected Areas | \Y$"

(WCPA) have published a new ke Lok
and updated edition of the categories to marine protected areas
Guidelines, first published in

2012. The new guidelines apply

the most recent definitions and
provide clarity in respect of
which areas qualify as marine
protected areas and should be
counted towards globaind
national targets. This is
particularly important as we
move towards assessing progress towards the 2020 marine
component of Aichi Target 11, and for setting new targets in
the post2020 Global Biodiversity Framework being
developed. There are plansttanslate this new editiontim

the otherofficial IUCN languages (French and Spanish) as
soon as possible.

Developing capacity for a protected planet

European Red List of terrestrial molluscs

Neubert, E., Seddon, M.B. 39 others2019.European Red List of
Terrestrial Molluscs Snails, Slugs, and Seisiugs IUCN:
Cambridge, UKBrussels, Belgium.

From the Assessment Scope Zjpn.

“This IUCN European Red List
provides arassessment for the
2,480 species of terrestrialollusc
specieknown to be present in the
European region at the start of
2019. Of thesaspecies, 11 are
considered Not ApplicablENA)

for assessment as they are not
native tothe European region. The
number of speciesonstantly
changes as their taxonomy is
revised ad new species are il k] :
described; durther 1520 species have been descrifi@tthe
European region since this Red Lastsessment was
completed. Updates can fmaind on the MolluscaBase
database, whickepresents the taxonomic backbone used in
this project.

5

“The data presented in this report comptigz83 species
assessed between 2009 and 2011 and a further 1,261 species
that were assessed between 2015 and 2018 (of which 14 were

€ 2 5, 0 Ofidst aasessed m theé first phasevbatirebsaelsskeceas theoresult of

significant rew data or changes in taxonomic concépt).
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MEETINGS 2020-2021

This is not a comprehensive list of mollusc and conservation
related meetings but includes those for which people have sent
me details and theajor oneghat | am generallaware of

without doing a thorough searchorry, not much to report

this year— Robert CowieTentacleeditor.

Conchologists of America 202@onvention

Given the COVID19 situation, it
remains to be seen whetheeth
conventionwill take place- Robert
Cowie, Tentacleeditor.

From the conventiowebsite The
2020 COA convention will take place
15-16 June (field trips) and 171
June (meetingn MelbourneFlorida, USA. Formore
information, visit theCOA Conventions website

Annual meeting of theAmerican Malacological
Society- cancelled

The 2@0annualAMS meeting, scheduled for
13-17 July in the Florida Key$as been
cancelledThe 2021 meeting is planned to be in
Canada.

Euromal 2020convention

Given the COVID19 situation, it
remains to be seen whetheeth
conventionwill take place- Robert
Cowie, Tentacleeditor.

The 9th European Congress of
Malacological Societies (EUROMAL
2@2@) will take place-81 September
2020 at Prague, Czech Republic, hosted by the Czech
University of Life Sciences. Details on themat&ssios,
symposia and registration are available oncthr&ference
website facebookor email: k.douda@gmail.com

International Congress for Conservation Biology
2021

ociety for Conservation Biology
community of conservation professionals

The Society for Conservation Biolog{sCB) 30th
International Congress for Conservation Biol¢tyBB) will

be held in 2021Two nations in Africa are under consideration
to host it with an announcement on the final destination
expectedsoon

INTERNET RESOURCES

These are just a few of the many websites dealing with mollusc
conservation, and with molluscs and conservation in general.
IUCN Red List

The entirdUCN Red List of Threatened Animaian be
searched at the following addressvw.iucnredlist.org

IUCN Invasive Species Specialist Group

ThelSSG websiténcludes details of the Alieris listserver
and the ISSG newslettekliens

Unitas Malacologica

Unitas MalacologicgUM) is theworldwide society for
malacologists and malacologys aim is to further the study
of Mollusca by individuals, societies and institutions
worldwide. UM hasprovidal financial support for the
production ofTentaclein the pasaind | urge all readers to
become memberThe UM website has links to many
interesting and useful sources of malacological information
including all the UM newsletters, which have a lot of
information complementing infomation inTentacle

Mollusca list

The MOLLUSCA listserver is intended as informal forum
for discussions of molluscan biology. There are over 700
subscribers. From time to time it has something of interest
related to conservation. To subscribe to the list semaieto
molluscalist@lists.berkeley.eduith the word Subscribim

the subject lineYou will get a reply soon after saying that
your name has been added. You will then receive anything
that is posted to the list. To post to the list, send email to
molluscalist@lists.berkeley.edMOLLUSCA is maintained
and managed bpavid R. Lindberg of the University of
California Museum of Paleontology, Berkeley, USA.

MolluscaBase

MolluscaBases a taxonomically oriented database that aims
to provide an authoritative, permanently updated account of all
molluscan species.
Subject to availability, the following information is provided
for taxa included in MolluscaBase:
9 Accepted (valid) name
1 Classification (presented with a parent/child hierarchy)
9 Synonyms
9 Reference of original description and other relevant
literature sources
9 Type locality and distribution
1 Stratigraphic range
1 Traits (environment, feeding type, host/parasite
relationship) andhotes
1 Images

The recent, marine component coincides with the Mollusca
entries in the World Register of Marine SpecidoRMS),
whereas th@on-marineand fossil components are not
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http://conchologistsofamerica.org/conventions/
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http://www.euromal.cz/
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Fossils B u r cldenifgcation of Eastern North American Land
\ Snailsand twepartNorth American Freshwater Snails

Recent

I
I
| : . :
| Land and Malacological Society of Australasia
1 freshwater TheMalacological Society of
Australasidas networked with the

leading conservation orgaations

.| and is working with the IUCN

- a & Mollusc Specialist Group to list
Australia’ s threatened and en

The society publishes the jourridblluscan Research

I M o iy

Marine

American Malacological Society

The homepage of theemerican Malacological
Societycarries a link to itgonservation policy
and to theAMS Conservation Committee
Imperiled Species Newetter. Student research
grants are available.

MolluscaBase

displayed in the WoRMS intixce although the former are
increasingly being added

MUSSEL database project

TheMUSSEL Projecis an ongoing study aimed at the global
revision of the classification of the Unionoida, otherwise
known as freshwater mussels. The two principle investigators,
Daniel L. Graf and Kevin S. Cummings, combine their efforts
to maintain an efficient malacalecal strike force equally
capable of working in remote collection localities or urban
mollusc collections. Toward this end, they are compiling an Brasilian Society of Malacology
exhaustive database of all Re_cent described unionoid _species The Socidade Brasileira de
:nudnig\]lzr;g;?.sThls database W!Il_eventually sar/the basis for Malacologia(SBMa) welcomes
ynthesis and revision of freshwater mussel malacological researchers,

taxonomy. professionals and students, Brasilian
and foreign, as well as aficionados of

Western Society of Malacologists

TheWSM home page carries links to
membership, conferences, grants, and other
news.

FUNDADA EM 12 DE JULHO DE 1969

Mollia molluscs, having as its main objective
The MOLLIA web site includes to encourage the study of malacology, promoting knowledge
instructions to authors, subscription of molluscs and its dissemination #taultural levels, and
information and links to malacological taking reasonable measures to preserve the Brasilian mollusc
journals. It also allows you to subscribe to fauna.
the MOLLUSCA listserver (above).

MOLLIA, like MOLLUSCA, is maintained Conchologists of America

by David Lindbergat the University of Califmia Museum of

The homepage of thHeOA carries a link to
Paleontology, Berkeley, USA.

a number of pages dealing with its
conservation policy and conservation issues
Research grants are available.

Freshwater Mollusk Conservation Society

TheFreshwater Mollusk
Conservation Society

advocacy for, public . . . .
education about and Unio is an unmoderated internet listserver focusing on the
conservation science of biology, ecology and evolution of freshwater unionid mussels.

The list is sponsored by the Florida Institute of Technology

a‘p%ard ir|1is eraad and managed by Rick Tankersley
@rﬂit.e 0.

freshwater molluscs, North
America’s most i
fauna. Itswebsite has an

excellent page dfnks. TheFMCS now publishes the

_3

journal Ereshwater Mollusk Biology and Conservation Haus derNatur i Cismar
(formerly Walkerang and has all issues dime and TheHaus der Natuhomepage carries a link to a page on
available,includingvolume 1 which includes Jack mollusc conservation in Germany, as well as other links.
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The National Museum of Wales Mollusca

The Mollusca pagef the National Museum of Wales provides
information on the global projects on molluscs underway
based i n Car diMbllusca cdlécton datatsageu m’
is searchable.

lllinois Natural History Survey

Thel 1 Il inois Natur al Hi bBasmucly Su
information on the mussels of North America, with links to
other mussel sites.

Caucasian Snail Project

TheCaucasian Land Snailsojectis a major collaborative
effort. The website is maintained by Bernhard Hausdorf,
mollusc curator at the Zoological Museum, Hamburg
University.

Hawaii Biological Survey

TheHawaii Biological Surveybased at the
Bishop Museum, Honolulu) web site has
searchable databases and much additional
information on most Hawaiian organisms,
including both indigenous (99 % endemic)
and ror-indigenous land and freshwater snails, endangered
species, and so on.

Samoan Snail Project

The Samoan Snail Projebid as its
goals assessing the diversity and
historical decline of the nativéamoan
nortmarine snail fauna, as a first step i
its conservation. It is part of the Bishop
Mu s e uPacifis Biological Surveyin
2017 aninexpensivdllustrated
paperbaclguide to the Samoan Islands
land snail fauna was published (see
Tentacle26).

Tropical land snail project at the Natural History
Museum, London

TheTropical Land Snail Diversitgite provides access to the
Sri Lankan and South and Sotghst Asian snail projects of
Fred Naggs, Dinarzarde Raheem and colleagueseTdre
some marvellous photos of brightly coloured snails.

CLEMAM: Check List of European Marine
Mollusca
TheCheck List of European Marine Mollusdatabase

provides a list of taxonomic refemces concerning all
molluscan taxa living in marine waters of Europe.

Field Museum land snails

The online datalas e o f  CHeld Maseum mallusc
collectionscontains information for over 158,000 lots (a lot is
a collection of a single species taken from a single locality on
a single occasion), including over 2,500 type lots, of land
shails.

Australian marine invertebrates

Overview of the Conservation of Australian Marine
Invertebratedy W. F. Ponder, P. Hutchings & R. Chapman
(588 p.), published in Jul®002

CITES

The Convention on International Trade in Endangered Species
of Wild Fauna and FloréCITES). The majority of

information relates to mammal and bird tradet a number of
molluscs are listed in theppendices

Other useful links

www.manandmollusc.net/
www.staff.untmainz.de/lieb/
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https://museum.wales/curatorial/natural-sciences/mollusca/
https://museum.wales/biology/biodiversity/mollusca/
http://www.inhs.uiuc.edu/cbd/collections/mollusk/molluskintro.html
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TENTACLE T PUBLICATION
GUIDELINES AND INFORMATION

Disclaimer 1: Tentacleis not issued for purposes of
zoological nomenclature. All or any names or
nomenclatural acts in it are disclaimed for
nomenclatural purposes. See thinternational Code of
Zoological Nomenclature Fourth Edition, Article 8.

Disclaimer 2: Views expressed ifTentacleare those of
the authors of individual articles. They do not
necessarily reflect the views of the Editor, nor of the
Mollusc Specialist Group, the Species Survival
Commission or of [IUCN.

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

If you plan to submit something fitentacle please read the
following guidelines. Carefully following the guidelines will
make the fe of the editor a lot easier!

Your submissionmust be explicitly relevant tomollusc
conservation

I usually make only editorial changes to submitted articles and
in the past have accepted almost everything sent to me.
However, before | accept an article | will assess whether it
really includes anythingxplicitly relevant to mollusc
conservationand wlether any conclusions drawn are
supported by the information presented. For exaymele
records of nonnative species will not be accepted unless
there is a clear and significant relevance to mollusc
conservation So, fully explain the conservation relevance in
your article and be sure not to speculate too wildly.
Unjustified statements (even if probably true) do a disservice
to conservation as they permit our critics to undermine our
overall argumentsTentacle however, is not a peeeviewed
publication and statements madelentacleremain the

aut hor s’ responsibilities.

| stress thaTentacleis not a peereviewed publication.
Please do not séentacleas an easy way to get your
original data published withut going through the rigours of
peer reviewTentacleis a newsletterand so it is primarily
news itemsthat | want, including summaries of your
ongoing studies, rather than full, dateh reports of your
research. Those reports should be submitted ¢o Bxiewed
journals. I will increasingly decline to publish articles that |
feel should be in the peeeviewed literature, especially if
they are long.

There is, therefore, lamit 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 if | consider it appropriate).

Please make every effort to format your article, including
fonts (Times New Roman), paragraphing styles, heading
styles, and especially citations, in a way that makes it easy
for me simply to paste your article intoTentacle which is
created in Microsoft Word. Please pay special attention to
the format (paragraphing, fonts, font sizes,etc.) in past
issuesTEMPLATES FOR ARTICLES ARE AVAILABLE.
Conformance to the guidelines has improved perhaps
because of my many many reminders! But it still takes
many many hours to format your sibmissionsi please do
it for me! Especially, please pay very careful attention to
the format of references in the reference listsespecially
punctuation i1 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 doné please follow them very carefully:

Cowie, R.H., Régnier, C., Fontaine, B. & Bouchet, P. 2017.
Measuring the sixth extinction: what do moksgell us?The
Nautilus131(1): 341.

Cowie, R.H., Evenhuis, N.L. & Christensen, C.C. 190&talog of
the Native Land and Freslater Molluscs of the Hawaiian Islands
Backhuys Publishers, Leiden. vi + 248 pp.

Cowie, R.H. 2011. Snails and slugs. Encyclopedia of Invasive
Introduced Specieg®d. Simberloff, D. & Rejmanek, M.), p. 634
643. University of California Press, Berkeley.

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

Metric Systéme International units are used throughout
Tentacle Please do not use miles, inches, gallons, etc.

Tentacleis published usin@ritish English not American

English, e.g. “mollusc” not

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

Membership of the Mollusc Specialist Group is by invitation.
However, everyone is welcome to submit articte$Sentacle

and to promote its distribution as widely as possible. Since |
announce the publication of each new issue to all who are on
my Tentaclee-mail distribution list, please keep me updated
with your current email address so that you do not drop of
the list. I also announce the availability of each issue on the
MOLLUSCA listserver (for details, sge 47of this issue of
Tentacl¢ and the Unitas Malacologica membemail list.

As always, | reiterate that the contenfl@ihtacledepends on
what you send me. So | encourage anyone with anything
relevant to mollusc conservation to send me something now,
andit will be included in the next issue (published once a year,
usually in January, or at least soon thereafter).
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In order to keep these details up to date, please inform the
editor, Robert Cowie, of any changes or corrections.
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Zoology, University of Cambridge, Downing Street,
Cambridge CB2 3EJ, UK. Tel +44 (0)1223 334436,
d.aldridge@zoo.cam.ac.uk

LouiseAllcock(Coordinator: Red List Authority for
Cephalopoda)Zoology, Ryarinstitute, School of Natural
Sciences, NUI Galwayreland. Teh353 (0)91 495868
louise.allcock@gmail.com

Maria Rosario AlonspUniversidad de la Laguna,
Departamento de Biologia Animal, Astrofisico Francisco
Sanchez, s/n, 38206 La Laguna, Tenerife, Canary Islands,
38206 Spain. Tel +34 22 603746alonso@ull.es

Rafael Araujgo Museo Nacional de Ciencias Natural€SIC),
¢/ JoséGutiérrez Abascal ,2-28006 Madrid, Spain. Tel
+34914111328, rafael@mncn.csic.es
www.faunaiberica.mncn.csic.es/CV/CVAraujo.html

N.A. AravindMadhyasthaThe Academy foConservation
Science and Sustainability Studies, Ashoka Trust for
Research in Ecology and the Environment, Royal Enclave,
Srirampura, Jakkur PO, Bangalore 560064, Int&.+91
80 23635555 ext 22Bravind@atree.org
https://www.atree.org/usersfdravindmadhyastha

Takahiro AsamiDepartment of Biology, Shinshu University,
Matsumoto, 398621 Japan. Tel +81 263 574 190,
asami99@shinshu.ac.jp
soarrd.shinsheu.ac.jp/profile/en.uenpOakh.htmi

Thierry BackeljayRoyal Belgian Institute of Natural
Sciences, Vautierstraat 29;100 Brussels, Belgium. Tel
+32 (0)2 627 43 39T hierry.Backeljau@naturalsciences.be

Igor Balashoy Schmalhausen Institute of Zoology, National
Academy of Sciences of Ukraine, B. Khmelnytsky str. 15,
Kiev, 01030, Ukraine.igor_balashov@ukr.net

Sonia Barbosa dos Santdsniversidade do Estado do Rio de
Janeiro, Instituto de Biologia Roberto Alcant@ames,
Laboratério de Malacologia Limnica e Terrestre, Rio de
Janeiro, Brasilgundlachia@yahoo.com.br

Gary M. Barker Biodiversity & Biosecurity, Landcare
Research, Private Bag 3127, Hamilton, New Zealand.
Tel +64 7 858 3708BarkerG@LandcareResearch.cn.n

Gregory Barord Central Campus, 1800 Grand Avenue, Des
Moines, lowa 50309, USAjjbarord@gmail.com

Arthur E. BoganNorth Carolina State Museum of Natural
History, Research Laboratory, 4301 Reedy Creek Road,
Raleigh, North Carolina 27607, USAel +1 919707 8863
arthur.bogan@naturalsciences.org

Monica Bohm(Red List Authority for SRLI Freshwater
Molluscs), Indicators & Assessments Unit, Institute of
Zool ogy, Regent’'s Par k,
(0)20 7449 6678Vionika.Bohm@ioz.ac.uk

Kevin J.Bonham Department of Geography and
Environmental Studies, University of Tasmania, c/o 410
Macquarie Street, South Hobart, Tasmania 7004, Australia.
k_bonham@tassie.net.au

Philippe BouchetMuséum national ‘dHistoire naturelle
Département Systématiquekatolution, USM 603/UMR
7138'Systématique, Adaptation, EvolutigiEquipe
‘Exploration de la Biodiversité CasePostale51, 55 Rue
Buffon, 75231 Pari€edex 05FranceTel +33 (0)1 40
79 31 03 pbouchet@mnhn.fr

Prem BudhaDepartment of Zoology, Tribhuvan University,
Kiritpur, Kathmandu, Nepaprembudha@yahoo.com

John B. BurchUniversity of Michigan Museum of Zoology,
Ann Arbor, Michigan, USAjbburch@umich.edu

Jose Ramon Arrébola Burgd3epartamert de Zoologig
Facultad de Biologia, Universidad de SevillagAida
Reina Mercedes,@1012Sevilla Spain. Bl +34 9545598
96, mastus@us.es

Chong ChenJAMSTEC, 215 Natsushimaho, Yokosuka,
Kanagawa Prefecture 28061, Japan.
cchen@jamstec.go.jp

SimoneCianfanelliMu s e o d i Storia
degliStu d i di Fi r en zlLa Specolg Yia
Romana, 17, 50125 Firenze, Italyel 0552288260,
simone.cianfanelli@unifi.it

Stephanie A. Clarknvertebrate Identification Australasia,
6535 NMozart Street, Apt 3F, Chicago, lllinois 60645
4339, USA. Tel +1 205 310 9942,
meridolum@ozemail.com.au

David Clarke(Focal pint for Pacific Island Lan&nail
Group), Invertebrate Conservation Centre, Zoological
Society of London R egPark, LandomMNW1 4RY, UK.

Fax +44 (0)171 722 5390.

Cristhian Clavijg Museo Nacional de Historia Natural, 25 de
Mayo 582— CC. 399, CP. 11000Montevideo, Uruguay.
mycetopoda@gmail.com

Jay Qordeiro, c/o Biology Department, University of
Massachussetts, Boston, 100 Morrissey Boulevard, Boston,
Massachussetts 021-2393,USA. jay_cordeiro@umb.edu

Lond

Natur
Zool

50


http://www.hawaii.edu/cowielab/
https://www.uni-giessen.de/faculties/f08/departments/tsz/wilke/people/christian_albrecht
https://www.uni-giessen.de/faculties/f08/departments/tsz/wilke/people/christian_albrecht
https://www.uni-giessen.de/faculties/f08/departments/tsz/wilke/people/christian_albrecht
http://www.fauna-iberica.mncn.csic.es/CV/CVAraujo.html
https://www.atree.org/users/dr-aravind-madhyastha
http://soar-rd.shinshu-u.ac.jp/profile/en.uenpOakh.html

ISSN 09585079

TentacleNo. 28—March 2020

Ivaylo Dedoy Institute of Biodiversity and Ecosystem
Research, Bulgarian Academy of Sciences, 2 Gagérin
Sofia 1113Bulgaria.idedov@gmail.com

Ken Embertonc/o Florida Museum of Natural History,
University of Florida, Gainesville, Florida 3262D35,

USA. Tel +1 904 392 1721

Gerhard Falkney Bayerische Staatssammlung fur
PaBontologie und historisch&eologie, RichardVagner
Strasse 10/11, 8000, Miinchen 2, Germany.

Zoltan Fehér Hungarian Natural History Museum;-H088
Baross u. 13. Budapest, Hungdsher@nhmus.hu

Hiroshi Fukuda Faculty of Agriiculture, Okayama University,
Tsushimanaka 11-1, J700-8530, Okayama, Japan.
suikeil@cc.okayama.ac.jp

Olivier Gargominy Service du Patrimoine Naturel, Muséum
nati onal d’ Histoire
Hilaire, 75005 Pariggargo@mnhn.fr

Daniel Geiger Santa Barbara Museum of Natural History,

2559 Puesta del Sol Road, Santa Barbara, California 93105,

USA. Tel +1 805 682 4711 x152,
geiger@vetigastropoda.comww.vetigastropoda.com
sbnature.org/collectioagsearch/invertebrates/staff/daniel
geiger

Jurgen Geis{Focal point: Conservation Genetics of
Freshwater Bivalves), Aquatic Systems Biology Unit,
Department of Ecology and Ecosystem Management
Technische Universitat Minchen, Muhlenweg 2285354
Freising, Germany. Tel49 81 61 71 37 6geist@tum.de

Dilian G. Georgiey Department of Ecology and
Environmental Conservation, Faculty of Biology,
University of Plovdiv, Tzar Assen Str. 2BG-4000
Plovdiv, Bulgaria diliangeorgiev@abv.bg

Justin GerlachNature Protection Trust of Seychelles, 133
Cherry Hinton Road, Cambridge CB1 7BX, UK.
gerlachs@btinternet.com

BenjaminGémezMoliner, Departmenta de Zoologia,
Universidad de Pais Vasco, Paseo de la Universidad, 7,
Vitoria 01006, Spain. Tel +34 945 01344
ggpgomob@vc.ehu.es

Terrence GoslinerCalifornia Academy of Sciences, Golden
Gate Park, San Francisco, California 9448539, USA. Tel
+1 415 750 7318tgosline@calacademy.org
www.calacademy.org/staff/ibss/invertebratelogyand
geology/terrencgosliner

Daniel L. Graf Biology DepartmentUniversity of
WisconsinStevens Point, TNR 335, 800 Reserve Street,
Stevens Point, Wisconsin 54481, USA. Tel +1 715 346
2285,dgraf@uwsp.edu
www4.uwsp.edu/biology/faculty/dgraf/

Owen Griffiths Bioculture (Mauritius) Ltd., Senneville,
Riviére des Anguilles, Mauritius. Tel +230 6262903,
olgmas@bow.intnet.mu

Klaus Groh Biiro Groh, Beratender Biologe in der VHO/BBN
HinterbergstralRe 15,-B7098 Bad Dirkheim, Germany.
Tel. +49 (0)6322 988706&laus.groh@conchbooks.de

Michael G. HadfieldKewalo Marine Laboratory, University
of Hawaii, 41 Ahui St., Honolulu, &waii 96813, USA. Tel

nat ur el

Alberto MartinezOrti,

+1 8 539 7319hadfield@hawaii.edu
http://www.pbrc.hawaii.edu/index.php/hadfiaiay

Anders Hallan Australian Museum, 1 William Street, Sydney,

New South Wales 2010, AustraliaelT+61 2 9320 6099
(office), +61 439 227 95@mobile),
anders.hallan@austmus.gov.au

Jason HallSpencerSchoolof Biological Sciences, University
of Plymouth, Drake Circle, Plymouth, Ukason.haH
spencer@plymouth.ac.uk
https://www.plymouth.ac.uk/staff/jasdmall-spencer

Kenneth A. Haye®8ishop Museum, 1525 Bernice Street,
Honolulu, Hawaii 96817, USAayes.ken@gmail.com

Joseph HellerDepartment of Evolution, Systematics and

Ecology, Hebrew University, Jerusalem 91904, Israel. Tel
+972 2 658 571Feller@vms.huji.ac.il

Bavid O&)Heérbert Safal Museem, FigabefBagrod79, Sai n

Pietermaritzburg 3200, South Africa. Tel +27 (0)33 345
1404,phasianella@gmail.com

Umit Kebapcj Mehmet Akif Ersoy University, Burdur,
Turkey.kebapci@gmail.com

Frank Kohler Australian Museun® College Street, Sydney
NSW 2010, AustraliaTel +61 2 9320 6382,
Frank.Koehler@austmus.gov.au
https://australianmuseum.net.au/gatolved/staff
profiles/frankkhler/

Michael W. Klunzingerl8 Severn Crescent, North Lakes,
Queensland 4509, Australia. Teb1 458 179 686,
m.klunzinger@gmail.com

Charles LangeDepartment of Invertebrate Zoology, National
Museums of Kenya, PO Box 40658, Nairobi, Kenya.
nzavi2001@yahoo.com

Dwayne LepitzkiWildlife Systems Research, P.O. Box 1311,
Banff, Alberta T1L 1B3, Canada. lepitzki@telusplanet.net

Manuel Loped.ima(Coordinator: Red List Authority on
Freshwater Bivalves), ClIIMAR Interdisciplinary Centre of
Marineand Environmental Research, University of Porto,
Rua dos Bragas, 289, 40423 Porto, Portugal. Tel +351
222062294 opeslima.ciimar@gmail.com

Charles (Chuck) Lydeardepartment of Biology and
Chemistry, Morehead State University, 150 University
Boulevard,Lappin Hall Room 103, Morehead, Kentucky
40351, USA. Tel. +1 606 783 2946
c.lydeard@moreheadstate.edu

Maria Cristina Dreher MansurMuseu de Ciéncias e Tecnolo,
Av. Jpiranga 6681, Prédio 40, Caixa Postal 1429, 90619
900 Porto Alegre RS, Brasil. Tel +58 8320 3500 x4421,
mcrismansur@gmail.com

Mus eu

Passeig de la Petxina, 15, 46008 Valencia, Spain.

Alberto.Martinez@uv.es

Ristiyanti M. Marwotg Research and Development Centre for

Biology, Gedung Widyasatwaloka, Puslitbang Biologi,
Jalan Raya Bogor Km 46, Cibinong 16911, Indonesia. Tel
+62 21 876 5056nzb@indo.net.id
ristimarwoto@yahoo.com

Val enci a d’

H


http://www.vetigastropoda.com/
https://www.sbnature.org/collections-research/invertebrates/staff/daniel-geiger
https://www.sbnature.org/collections-research/invertebrates/staff/daniel-geiger
http://www.calacademy.org/staff/ibss/invertebrate-zoology-and-geology/terrence-gosliner
http://www.calacademy.org/staff/ibss/invertebrate-zoology-and-geology/terrence-gosliner
http://www4.uwsp.edu/biology/faculty/dgraf/
http://www.pbrc.hawaii.edu/index.php/hadfield-mg
https://www.plymouth.ac.uk/staff/jason-hall-spencer
https://australianmuseum.net.au/get-involved/staff-profiles/frank-khler/
https://australianmuseum.net.au/get-involved/staff-profiles/frank-khler/

ISSN 09585079

TentacleNo. 28—March 2020

Ellinor Michel, Department of Zoology, The Naturaldttry
Museum, Cromwell Road, London SW7 5BD, UK. Tel +44
207 942 5516ellm@nhm.ac.uke.michel@nhm.ac.uk

Paula M. MikkelsenPaleontological Research Institution,
1259 Trumansburg Road, Ithaca, New York 14850, USA.
Tel +1 607 273 6623 ext 20,
mikkelsen@museumoftheearth.opgnm37 @cornell.edu
www.museumoftheearth.org

Evelyn Moorkens53 Charleville Square, Rathfarnham, Dublin
14, Ireland. Tek 353 1 494850moorkens@eircom.net

Marco T. NeiberUniversitat Hamburg, Zoologisches
Museum, MartirLuther-King-Platz 3, 20146 Hamburg,
Germanymneiber@hotmail.de

Jeff NekolaDepartment of Biology, University of New
Mexico, Albuquerque, New Mexico 87131, USPel. +1
505 277 6270)nekola@unm.edu

Eike Neubert(Coordinator: Red List Authority for European
Landsnails) NaturhistorischeMuseum Bernastrasse 15,
CH-3005Bern, SwitzerlandTel +41 (0)31 350 72 68,
eike.neubert@nmbe.ch

Richard NevesVirginia Cooperative Fish and Wildlife
Research Unit, Department of Fisheries and Wildlife
Sciences, Virginia Tech, Blacksburg, Virginia 24686321,
USA. mussel@vt.edu

Christine NgerezaNational Museums of Tanzania, PO Box
512, Dar es Salaam, Tanzariagereza@yahoo.com

Kristiina OvaskaRoyal British Columbia Museum and
Biolinx Environmental Research Ltdl24 Viaduct
Avenue Victoria, British Columbia, Canada VOE 2B7. Tel.
+1 250 727 9708ke.ovaska@gmail.com

Barna Rall-Gergely Plant Protectionnstitute, Centre for
Agricultural Research, Hungarian Academy of Sciences
(MTA), Herman Ott6 Street 15, Budapest1H22,

Hungary pallgergely2@gmail.com

Somsak Panhdepartment of Biology, Faculty of Science,
Chulalongkorn University, Phyathai Road, B&ok 10330
Thailand.Tel +66 2 218 5273s0msakp@sc.chula.ac.th

Christine ParentDepartment oBiological Sciencs,

University ofldaho,875 Perimeter Drive MS 3051
Moscaw, ldaho 838443051, USA. ceparent@uidaho.edu
https://parentlab.weebly.com/

Timothy A. PearceCarnegie Museum of Natural History,
4400 Forbes Avenue, Pittsburgh, Pennsylvania 15213, USA.
Tel +1 412 622 191@earceT@CarnegieMNH.org
http://www.carnegiemnh.org/mollusks/

Paul PearceKelly, Invertebrate Conservation Centre,
Zool ogi cal Society of London
4RY, UK. Tel +44 (0)171 449 647ppk@zsl.org

Shane PennyAquatic Resource Research Unit, Department of
Primary Industry and Fisheries, Northern Territory
Government, Graham White Building, Berrimah Farm,
Makagon Road, Berrimah, GPO Box 3000, Darwin, NT
0801, Australiashane.penny@nt.gov.au

Kathyrn PerezDepartent of Biology University of Texas
Pan American / University of Texas Rio Grande Valley (in
fall 2015), 1201 W. University Dr., Edinburgh, Texas
78539, USA. Tel +1 956 665 7145, +1 956 665 2849,
perezke@gmail.conperezke @utpa.edu

https://www.utrgv.edu/biology/faculty/edinburg/kathryn
perez/index.htm

Howard PetersEnvironment Department, University of York,
York YO10 5DD, UK.hp510@york.ac.uk

Beata M. PokryszkdMuseum of Natural History, Wroclaw
University, Sienkiewicza 21, P50-335 Wroclaw, Poland.
Tel +48 71 22504 1hepok@biol.uni.wroc.pl

Winston F. PonderAustralian Museum, 6 Collegerget
Sydney NSW 200, Australia. Tel +61 2 9320 6120,
wponder@bigpondet.au

Vincent Prié¢ 84 Chemin du Castellag84 700Lodéve France.
prie.vincent@gmail.com

Ted von ProschwitSection of Invertebrate Zoology,
Goteborg Natural History Museum, Box 7283, 402 35
Goteborg, Sweden. Tel +46)31 775 2440,
ted.v.proschwitz@vgregion.se

Canella RadeagDepartment of Ecology and Systematics,
National and Kapodistrian University of Athens, Athens,
Greecekradea@biol.uoa.gr

Nicoletta RiccardiCNR - Institute of Ecosystem Study, Largo
Tonolli 50, 28922 VerbaniRallanza, Italy. Teh-39 0323
518336, +39 347 5041411 (mobile)riccardi@ise.cnr.it
http://www.ise.cnr.it/people/researcher/riccardi

David G. RobinsonUSDA/APHIS/PPQ, Academy of Natural
Sciences, 1900 Benjamin Franklin Parkway, Philadelphia,
Pennsylvania 19103, USA. Tel 215 299 1175
robinson@ansp.orgigr37@drexel.edu

Barry Roth 745 Cole Street, San Francisco, California 94117,
USA. Tel +1 415 388538,barryroth@earthlink.net

Rebecca Rundelbtate University of New York
Environmental Science and Forestry, Department of
Environmental and Forest Biology, 1 Forestry Drive,
Syracuse, New York 13210,USAel +1 315 470 6619,
rundell@esf.eduwww.snailevolution.org/rebecea
rundell.html

JuliaSigwart Queen’ s University Bel
Portaferry, Northern Ireland, UKsigwart@qub.ac.uk

loan Sirby Lucian BlagaJniversity of Sibiu, Faculty of
Sciences,¥ Rati u St .Romaia0012 Si bi

meosirbu@yahoo.com

RajkoSlapnik Agencija Republike Slovenije Okolje,
Gosposka 131000Ljubljana, Slovenia.Tel +386 1 470
6316,RajkoSL@zresazu.si

John StanisicQueensland Museum, PO Box 3300, South
Brisbane, Queensland 4101, Australia. Tel +61 7 840 7718,
johns@gm.qgld.gov.au

PeteRTatteesfreliBarsCotRage y Blar,Road, Bashbwe, Bakd\wvelll
DE45 1SF, UK Tel +44 (0)1298 872918,
peter@petertat.demon.co.uk

Dinarte NunoFreitas TeixeiraInstituto das Florestas e
Conservacéo da Natureza;RAM (Institute of Forests and
Nature Conservation), Jardim Botanico da Madeira, Eng.
Rui Vieira, Caminho do Meio, 906812 FunchalMadeira,
Portugal.Tel +351 291 21120%inarteteixeira@gov
madeira.pt

ElinThomas Queen’ s University
Portaferry, Northern Ireland, Ukthomas07@qub.ac.uk

Bel

52


http://www.museumoftheearth.org/
https://parentlab.weebly.com/
http://www.carnegiemnh.org/mollusks/
https://www.utrgv.edu/biology/faculty/edinburg/kathryn-perez/index.htm
https://www.utrgv.edu/biology/faculty/edinburg/kathryn-perez/index.htm
http://www.ise.cnr.it/people/researcher/riccardi
http://www.snailevolution.org/rebecca-rundell.html
http://www.snailevolution.org/rebecca-rundell.html

ISSN 09585079

TentacleNo. 28—March 2020

Kostas Triantis University of Athens, Greece.
island.biogeography@googlemail.com

Do Van TuyDepartment oAquatic Ecology and Environment,
Institute of Ecology and Biological Resources (IEBR), 18
Hoang Quoc Viet, Cau Giay, Hanoi, Vietham. Tel B4
37565897, mobile +8883287297
dovantu.iebr@gmail.comvww.iebr.ac.vn

Dirk Van DammeDries 57, B9070 Destelbergeelgium.
divdammel@gmail.com

Jackie Van GoethenRoyal Belgian Institute of Natural
Sciences, Vautierstraat 29;1®00, Brussels, Belgium. Tel
+32 2 627 4343ackie.vangoethem@naturalsciences.be

JaapJ. VermeulenpSingapore Botanic Gardens, 1 Cluny
Road, Singapore 259569. Tel +65 471 99 23,
Jaap_jan_vermeulen@nparks.gov.sg

Maxim Vinarskj SaintPetersburg State University, 7/9
Universitetskaya emb., SaiRetersburg, Russia. 199034
radix.vinarski@gmaicom

Thomas von RinteleMuseum fir Naturkunde, Leibniz
Institute for Research on Evolution and Biodiversity,
Invalidenstr. 43, 10115 Berlin, Germany. Tel +3®2093
8428,thomas.rintelen@mfberlin.de
https://www.naturkundemuseum.berlin/en/einblicke/mitarbe
iter/thomas.rintelen

Peter Ward Department of Biology, University of
Washington, Seattle, Washington 98195A.
argo@u.washington.edu

Anton (Ton) J. de WinteNationaal Natuurhistorisch
Museum, PO Box 9517, 2300 RA Leiden, The Netherlands.
Tel +31 71 568756 AWinter@nnm.nl

Min Wy, School of Life Science, Nanjing University,
Hankoulu 22, Nanjing 210093, Chirieel +86 (0)25
83593389 minwul969@aliyun.am

Xiaoping Wy Departmental of Biological Sciences, Nanchang
University, Nanchang, Jiangxi, 330047, P.R. China +86 791
8305213 wuxiao@public.nc.jx.cn

Norine W. YeungBishop Museum, 1525 Bernice Street,
Honolulu,Hawaii 968172704, USA. Tel. +1 808 228 0849,
nyeung@hawaii.edu
http://hbs.bishopmuseum.org/staff/yeung.html

Alexandra Zieritz School of Geography, University of
Nottingham Malaysia Campus, Jalan Broga, 43500
Semenyih, Selangor Darul Ehsan, Malaysia.
alexandra.zieritz@nottingham.edu.my
https://wwwresearchgate.net/profile/Alexandra_Zieritz

53


http://www.iebr.ac.vn/
https://www.naturkundemuseum.berlin/en/einblicke/mitarbeiter/thomas.rintelen
https://www.naturkundemuseum.berlin/en/einblicke/mitarbeiter/thomas.rintelen
http://hbs.bishopmuseum.org/staff/yeung.html
https://www.researchgate.net/profile/Alexandra_Zieritz

