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EDITORIAL In this issue: click on page
Although thisissue ofentaclese s s horter than | News 2
78 pages, 24 vs. 28 main articles), there is plenty of infierest Saving Nor frdshwAtenmussels a 6 s

everyone Three things about this isssieike me in particular
First,ten of thel5 miscellaneous articles (green headirg®
about freshwater species, mostly mussels, from North, Central
and South America, Australia and Morogbat also snails,

4
Save our Snails the Azores 5
Cremnoconchusf the Western Ghats, India 6
Freshwatemussels of Australia 8

from India, South America, Sierra Leone and Bormpeohaps Endangeredréshwater bivalve fromdithAmerica 11
this high proportion oérticles reflects the serious threats faced South American jgple snailignored for almost 100 yeark3
by many freshwater molluscs around the world. Second, CathaicaandPseudiberusn Chinesemountains 16
Tentaclehas never published an ar_tlcle spe_cn‘lcally about e e e = e 17
Rwandathouch it was touched on in an article about the Congo — —

L . . Freshwatesnaik inperil in Sierra Leone 18
Basin inissue 25in 2017), nor an article abo8terra Leong : .
which together with the article froMorocca means that this Eat'_“g an e”da_”gered pf‘?hycr"@omeo A
issue unusuallycontains three African contributioriswould Pallifera dorsalisin Israeli information needed 22
like to see much more from Africa in future issues. And third, Bivalve conservation network in South America 23
three articles are about continavitle collaborativesfforts in Land snails in Rwanda national park 25
North America South AmericaandEurope at various stages of Pseudunio marocanusonservation flagship 27
developmentall focussed on freshwater mussé&s, as usual, a : : — .

Megalobulimusr Lissachatina Brasil 30

diverse set of articles, if fewer than | would like gl _ _ :
. . e . . Pacific island land snailscaptive breeding programme32
All the articles in théPacific island land snails / captive French Polynesia, Wallis afdituna, Ogasawara

breedingsectionare indeed only from the Pacific, although in Islands (Japadn Hawaii
the past there have been articles about Berng#&ta,Tomé
Mauritius, the Desertas Islands, the JuamB&ndez Islandsnd Invertebrate Red Lighuthority, Diamondback squid
others. Oceanic island land snails are, as we all know, some of conservationNautiluscompletes cephalopod Red List
the most threatened land snails in the world and | think it is assessments

important to make them as highly visible as possiie way
to do this is by publishing many articles abthem inTentacle

Marine mattersConidae Red List workshop, Marine 39

Recent publications relevant to mollusc conservation44

Over the last few yeatshave been encouragitigose working e eI e e T 0
on island land snail conservationsigbmit articles every year Meetings D23 49
and with nice photos. Notably, the peoplé¢hia Ogasawara Internet resources 51
Islands (Japan), now members of the Mollusc Specialist Group, Guidelines for publication iffentacle 54
have contributegdeverahrticles since | vised then in 2019. Mollusc Specialist Groumembers 55

| encourage everyone to send me something for next year,
however short

Robert H. Cowie
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NEWS

Clam makes comeback fromextinction off shores of
Croatia

From Reuters, 8 December 20Z3mplete Article (with
photog. Reporting by Antonio Bronic, writing by DarBite
Sucic, editing by Andrew Heavestightly modifiedand
illustrated see alsoOnly 20 Croatian noble pen shells left
alive in Adriatic Sedy Lauren Simmonds, Total Croatil,
May 2023.Ed.]

PULA, Croatia Dec 8 (ReutersA huge clam that was on the
verge of extinction has made a comeback, with a surge in
numbers in waters off Croatia, marine biologists say.

The clam, known as the noble pen shelPmma nobilis(Fig.
1), started dying out asdeadly pathogen spread in parts of
the Mediterranean around 2016.

B |

Fig. 1.Live specimen oPinna nobilis in Levanto, Liguria, Italy.
(By Hectonichus own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=22843302
Numbers plummeted across the region and, until recently,
scientists in Croatia only knew of arouteshsurviving in their
corner of the Adriatic.

Then last year a diver spotted a group @h2ar the shore in
the north of the Istria peninsula.

fiThe news sounded incredible. It was impossible they were
alived said Sandro Dujmovic of the Natura Histrica
organisation which manages Istegrotected areas.

This year biologists managed to eat about 100 young
specimens and take them to an aquarium.

filt was a sign that they are still reproducing themsélves
Dujmovic told Reuters.

The clams, whose shells can grow as muct2@scm ¢ fee)
across, play an important ecological role by filigrsea water
and allowing other organisms to flourish.

In the aquarium in the Adriatic town of Pula, they are kept in
specially filtered water, clear of the parasites that can attack
them.

fiwe keep (them) here primarily to secure the cleanest possible
ervironment for them ... and try to strengthen them as much as
possible to become resistant and capable to survive a possible
return to the s@abiologist Nikolina Premate said.

Dujmovic and Premate said it was too early to say what had
caused the comeback b ut s@avernanenit veas funding
more research.

fA network of institutions and individuals has been created
along the Adriatic coast who are checking, searching,
collectingd, Dujmovic said.

Journal of Conchologyis nowfully open access and
digital only

From the o u r nveebsiigslightly modified; Ed.].

Published twice a yeathe Journal of Conchologgontains
scientific papers and short communications on molluscs with
emphasis on promoting conservation, biogeography and
taxonomy. The contents cover, typically, descriptions of new
species from anywhere in the world and reports concerning the
ecology, dstribution and status of molluscs. Both living and
fossil molluscs are dealt with.

In addition theJournal publishes obituaries and book
reviews. Being a scientific publication papers are published
only after review by referees. ThHeurnalis subscribd to by
learned institutions worlavide, and is a flagship publication
for the Society. Members and nomembers may submit
contributions to the Honorary Editor. Here are detailed
instructions for authoren howto submit articles to the
Journal of Conchology

Open Access Statement

Journal of Conchologis a peetreviewed open access journal.
Papers and short articles are available for all to read,
download, copy and distribute free of charge. Access is
unresticted to all articles published ifournal of Conchology
Past issues back to volume 39 (2006) are available on our
website Older issues (before volume 39) will be available at
the Biodiversity Heritage Librar¢BHL) website

Publication Fees

Journal of Conchologyoes not charge ArtielProcessing
Feesas standardhowever, normembers will be charged
UKE100 once their paper is ready for publishing. Members of
the Conchological Societyf Great Britain & Ireland may
submit and publish for free, but nomembers are encouraged
to either join the Society gray the fee. If the paper is of
considerable size then the fee may be larger. Authors will be
gueried on submission of their manuscript and a fee agreed
before processing of manuscripts.

Fee Waiver

Authors without institutional support who are unable to meet
the fees can enquire about the Cameron Fund. This is a small



https://www.reuters.com/world/europe/clam-makes-comeback-extinction-off-shores-croatia-2023-12-08/
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ISSN 09585079

TentacleNo. 38 March 2024

amount generously donated by Robert Cameron to assist those
that cannot afford to pay a publication fee. The Society does
however encorage those that can pay to do so, so that the
Cameron Fund, which is a finite amount of money, can be

used by those that really need it.

The 5th Canadian Freshwater Mollusc Research
Meeting 2023

From The North Grenville Times, Ontario, Canada, 30
Noventer 2023. Article by Fred Schuel&rAleta Karstadas

part of acampaign by docal biologig to make natural history
intofinew® [ sl ightly modi fied; Ed

Streams, ponds, and lakes support a diverse range of species
of snails and bivalves (clams amiissels), with fascinating

life histories and diversely beautiful shellghich are

important elements of aquatic ecosystems. Every two years,

the Centre for the Study of Inland Waters in Burlington hosts a
Canadawide meeting on freshwater Mollusds
https://www.cfmrm2023.comin the postmeeting message
sent by the organizing commit
our presenters and sponsorsét

largest. t is amazing to see how much the Canadian mollusc

community has grown since the first meeting nearly a decade
ago. The breadth and scope of research being undertaken by
truly

al | of you is amazing

Fig. 1. Species from Fragile Inheritance presentations at the
Freshwater Mollusc Meeting eft: Cipangopaludina chinensis
(Chinese mystery sngilcentre:Planorbella campanulata
(belmouth ramshorn snails); rigl8agitunio nasutugeastern
pondmussel)

North Grenvilleds Fragil
presented three papers at the meesngymarised below,
though a threat of illness meant we condd attend in person:

e I nhe

Exploring the Upper St. Lawrence River and its

tributaries for unionid mussels including Sagittunio
nasutus(eastern pondmusseljvith Kate Schwartz, Matthew
Windle, Emma Ehrenfeld, Elizabeth Hall, Elizabeth

Grohmann and Alisha Ng of the St. Lawrence River Institute.
Before zebra musselBfeissenaspp.) invaded the Great

Lakes, the estern pondmusseS@gittunio nasutysvas one of

the most abundant and widespread native mussel species in the
lower Great Lakes, but it was nearly wiped out by fouling by
zebra mussels. When we found this species in Lyn Creek, west
of Brockville in 2005 this was the second known surviving
population in Canada. We and others have found a few more
remnant populations, but the species lives in gioewing
mucky-bottom sites, and can be hard to find. This summer, we
worked with the River Institute to seardietupper St.

Lawrence and its direct tributaries for this and other native

mussel species, using a combined approach of environmental
DNA (eDNA) and timed searches. From June to October, 20
sites in tributaries and 40 in the St. Lawrence River were
sampledior eDNA, and we await the outcome of the analyses
of these samples.

Declines in abundance o€ipangopaludina chinensis
(Chinese mystery snajl with Naomi LangloisAnderson of
South Nation Conservation.

Chinese mysterymails are remarkable because of their huge
size (up to 60 mm high), and uniform dark colouration.
Introduced to the Pacific Coast for food by oriental
immigrants in the 19th Cemy, and to many places

_throughout eastern North America as aquarium snails through

the 20th century, these are now widespread in Ontario, often
as amazingly abundant populations. We reviewed our records,
and found that we had observed seven apparent decfour

sites where the population appeared stably common or
abundant, seven sites where they were abundant and three
where they were sparse at one visit, and two sites where they
appeared at places we had previously repeatedly visited. We
have found themas n arby as Winc, ester and the Rideau at

ga?le%n urlivErét ulr’h%\/% not rville
o B e o
by mammalspnsetof zebra mussel populations or drought.
We cannot certainly assign any of theclines to a particular

se, but we will be Iookmg qut for evidence through the

al

2 9092 fibids8Rdn "

Drawdowns of Doom: biodiversity impacts of water level
management in impoundments

Triggered by observations of frog and snail mortality at the
Kemptvile Creek dam in Oxford Mills, we are on a
campaign to get recognition of the mortality of aquatic
species that lowering water levels behind dams brings about.
Drawdowns are nominally done to protect infrastructure and
provide reserve capacity to hold bagkter during spring
flooding, but it is important that their impacts on the life in
the impoundments be noticed and studied, so that these can
be taken into account when planning water level

mana ment. :
9F®hce Natural Hi story

The meeting had lots of presentations on distitimyt

sampling methods, toxic threats and recovery methods, though
because the many species of native mussels are the ones with
SpeciesatRisk funding, there was a heavy emphasis on these
species in southwestern Ontario. Offsetting the neglect we saw
of same subjects in the meeting will inform our field work for
the coming year: hybridization between eastern and western
stocks of common mussels in eastern Ontario and western
Quebec, the apparent declinezebra mussel populations, and
annual movements ofumsels in stream and lake bottoms. We
are updating ar manual of identification of oiluscs and

other large aquatic invertebrates, and can send a copy to
anyone who is interested.

Frederick W. Schueler and Aleta Karst&dagilelnheritance Natural
History, North Grenville, Ontario, Canadackcdb@istar.ca
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SAVING ANIMALS FROM EXTINCTION
THROUGH AZA SAFE 7 NORTH
AMERI CA0S FRESHWATER

By Monika B6hm & Jacob Harmon

North America, especially the southeastern USA, represents
a major hotspot for freshwater mussels (B&émal,, 2021),
and the importance of freshwater mussels in aquatic
ecosystems is not | ost arioms.
Whetheri t b e Hi gagnpsilishiggirsly Sheepnose
(Plethobasus cyphyyusor Winged Mapleleaf@uadrula
fragosg (all three federally listed as endangered), and
everything in betwegmany facilities are already supporting
major conservation initiatives in their region, often in
collaboration with federal or state agencies. This
involvement in freshwater mussel conservation can take
different shapes: from propagating mussels to field
conservation and survey efforts, and from educational school
programmes to engagement with the millions of visitors that
visit zoos and aquariums every year.

The Association of Zoos and Aquariums (AZ#)dedicated

to the advancement of zoos and aquariums in the areas of
conservation, education, science and recreation. It represents
more than 235 facilities in the USA and overseas, which
collectively draw more than 200 million visitors every year.
Overall, AZA has mor¢han 200 member institutions in the
USA and Canada alone. One of the main ways in which AZA
organises concerted conservation among its members is via its
Saving Animals From Extinction (SAFpyogramme (Ripple

et al, 2021). SAFE programmes help to protect threatened
animals by building on established recovery plans and history
of commitment, prioritising collaborations and knowledge
sharing between AZA institutions, implementing strategic
conservation and stakelder engagement and measuring
conservation progress.

North American Freshwater Mussel SAFE (Fig. 1) represents
the 37th AZA SAFE programme drthe fourth one focused

on invertebrates, after Coral, North American Monarch and
Sunflower Sea Star. The programme;ed by Jacob Harmon
from theNational Mississippi River Museum and Aquarium
and Monni Bohnfrom theGlobal Center for Species Survival
at the Indianapolis Zotalso a member of the IUCN SSC
Mollusc Specialist Group), was announced just in time for the
2023 AZA Annual Conference in Columbus, Ohio. Needless
to say, the teambs first

partners as possible, espegiat theAquarium Conservation
Partnershigeception, which was held at the Watters Aquatic
Conservation Center (Fig. 2).

But now the work is starting in earnest. By June 2024, the
programme will have a-ear plan in place that focuses on
advocacy, research, restoration and recovery, and education
and engagement on freshwater mussels. For this, tleade

are enlisting the invaluable help of a steering committee to
oversee the work, representing instiagl partners, but also
including an IUCN SSC Mollusc Specialist Group liaison, an
education advisor, and other special advisory roles.

port )
programme announcement with as many potential programme &

MlleeeEl <

Fig. 1. North American
Freshwater Mussel SAFE

progranmelogo.
FROM

. NORTH AMERICAN
the continent QEI-TIINVN -JYTIIIN

Thankfully, as mentioned above, there is already considerable
mussel expertise within the AZA network. Take a look at
these facilities, all key partners in the new AZA SAFE
programme:

1 In partnership with th&enoa National Fish Hatcheayd
thelowa Department of Natural Rescas(DNR) among
others, theNational Mississippi River Museum and
Aquariumhouses freshwater mussel propagation cages
and Submersible UPwelling SYstems (SUPSYSs) on their
Ice Harbor dock. Mussel glochidia transfooff the fish
and settle in the cages, while the SUPSYs are used to
grow mussels to stocking size and engage guestsin on
going conservation efforts in the Upper Mississippi River
Basin.

9 The Greersboro Science Centdrouses a mussel
propagation lab committed to the conservation of North
American freshwater mussel species. They hewked
with state agencies for fiygears to build and establish
this programme.

9 The Watters Aquatic Conservation Centain by
Columbus Zoo & Aquariunand n partnership with the
Ohio State UniversitytheCity of ColumbusOhio
Department of Natural Resourca®d theOhio Division
of Wildlife, has five primary objectives: 1) health
assessment of mussels using metabolomics and
transcriptomics; 2) fish host identification experiments to
determine whih fish host speciesan be used bmussel
larvaefor transformation into juvenile8®) propagation
efforts to transform mussel larvae on host fish and grow
them out to a releasable size for introductions in their
native ranges (including leadiregige invitro techniques
that bypass the fish stage and transform juveniles in the

laboratory); 4) providing temporary refugia for mussels

« = 4
ﬁ Y e

WATTERS g,
% AQUATIC 2

5 4| CONSERVATION
F CENTER

Fig. 2. Visit to the Watters Aquatic Conservation Center during
the AZA Annual Conference in Columbus, Ohio.



https://www.aza.org/
https://www.aza.org/aza-safe
https://www.rivermuseum.org/
https://www.indianapoliszoo.com/gcss/
https://www.indianapoliszoo.com/gcss/
https://aquariumconservation.org/
https://aquariumconservation.org/
https://www.fws.gov/fish-hatchery/genoa
https://www.iowadnr.gov/
https://www.rivermuseum.org/
https://www.rivermuseum.org/
https://www.greensboroscience.org/
https://www.columbuszoo.org/blog/watters-aquatic-conservation-center-marks-beginning-exciting-new-chapter-freshwater-mussel
https://www.columbuszoo.org/
https://www.osu.edu/
https://new.columbus.gov/Home
https://ohiodnr.gov/
https://ohiodnr.gov/
https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/wildlife
https://ohiodnr.gov/discover-and-learn/safety-conservation/about-ODNR/wildlife
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removed from situations where there have been
environmental disasters or mitigation sites involving
translocations; 5) educati and outreach to diverse
audiences such as regional schools, zoo guests, parks,
visiting scientists and government decision makers.

1 As an agency of the state of Minnesota, Mienesota
Zoo prioritisesconservation programmes in the state, and
freshwater mussels are a key component of their local
conservation portfolio. A fultime biologist coordinates
their mussel conservation activities, including: 1) head
starting juvenile mussels to support recovefifprts led
by theMinnesota Department of NaturaéBources2)
conducting research to inform husbandry and
reintroduction science; 3) implementing outreach and
educational programming to raise awareness and
encourage public action.

9 TheKansas City Zoo & Aquariurhas worked with the
Missouri Department of ConservatidoS Fishand
Wildlife ServiceandMissouri State Universitfor the
past two decades in nurturing multiple species of
freshwater mussels and helping to return them to native
habitats in four states.

Other institutionsare still very much at the start of their

mussel journey, and the purpose of the new AZA SAFE
programme will be to provide guidance, share resources and
establish a support network for these new institutions to make
their journey as smooth as possiblemg&amay want primarily

to establish visitor outreach and engagement programmes
about freshwater mussels, and link these with meaningful
education on wider freshwater conservation issues. Others
may want to find ways to participate in field conservation
efforts, surveys and monitoririgthink BioBlitzes for

freshwater mussels, for example. Others, in turn, may increase
their engagement in mussel conservation through conservation
funding and support for the IUCN SSC Mollusc Specialist
Group. For example, tHadianapolis Zodas recently
established the Global Center for Species Survival, a
collaboration with theUCN Species Survival Commission
Through the Global Center, the zoo supports activities by the
IUCN SSC Mollusc Specialist Group, from species
assessment to planning aaction, including communications
and outreach. The zoo has also actively started to fund
freshwater mussel conservation projects, specifically
supporting 4dnewdnussal@opagationrfagilityd

run by theMuncie Sanitary Districtin partnership witfThe
Nature Conservanggndindiana Department of Natural
Resources

One thing is cleaii by activating AZA organisations around
the perilous situation of freshwater mussels and combining
new voices and audiences with those efforts already
underway, the programme aims to achieve significant

Bdhm, M., DewhursRichman, N.I., Seddon, M., Ledger, S.E.H.,
Albrecht, C., Allen, D., Bogan, A.E., Cordeiro, J., Cummings,
K.S., Cuttelod, A., Darrigran, G., Darwall, W., Fehér, Z., Gibson,
C., Graf, D.L., Kdhler, F., Lopekima, M., Pastono, G., Perez,
K.E., Smith, K., van Damme, D., Vinarski, M.V., von Proschwitz,
T., von Rintelen, T., Aldridge, D.C., Aravind, N.A., Budha, P.B.,
Clavijo, C., Tu, D.V., Gargominy, O., Ghamizi, M., Haase, M.,
Hiton-Tay !l or, C. , Jo hns gnerJ, Rangp,. , K
C.N., Lepitzki, D.A.W., Martine®rti, A., Moorkens, E.A.,
Neubert, E., Pollock, C.M., Prié, V., Radea, C., Ramirez, R.,
Ramos, M.A., Santos, S.B., Slapnik, R., Son, M.O., Stensgaard,
A.-S. & Collen, B. 2021. The conservation status efthwo r | d 6 s
freshwater molluscddydrobiologia848(1213). 3231:3254.

Ripple, K.J., Sandhaus, E.A., Brown & Grow, S. 2021. Increasing
AZA-accredited zoo and aquarium engagemenonservation.
Frontiers in Environmental Scien€ 594333.

Monika Béhm Global Center for Species Survival, Indianapolis Zoo,
1200 West Washington Street, Indianapolis, Indiana 46222, USA.
mbohm@indyzoo.com

Jacob Harmon\ational Mississippi River Museum & Aquarium,

350 E 3rd Street, Dubuque, lowa 5200BA.
jharmon@rivermaeum.com

SOST SAVE OUR SNAILS: A CRY FROM
THE AZORES

By Antonio M. de Frias Martins

The Azores are a relatively young archipelago, isolated in the
center of the North Atlantic. It is not surprising, then, that its
terrestrial and freshwatenalacofauna amounts to only 131
speciesincludingellobiids (Martins, 2011, 2019However,

this relative paucity in species number is overshadowed by its
uniqueness, for about 45% are endemic; moreover, when the
ongoing project of description of the sesped undescribed
species is complete, the number of endemics is expected to
rise to 57%Martins, 2005, 2011; Harrist al, 2013) The
distribution of these endemics throughout the archipelago is
not at all homogeneous, in part because of the diffepmd af

the islands and their arrangement in three groups spread over
600km. Intra island speciation owes much to recurrent
volcanic activity imposing population isolates. In summary,
the Azores are truly a natural laboratory where evolution can
be caughted-handed.

Yet, this seemingly small malacological paradise has been
severely experiencing the harsh effects of climatic change,
most visibly on the oldest, endemically richest but not the
largest island, Santa Maria.

The roots of Santa Maria Island edtack @Vly, but recent

studies have concluded that the island has sunk, having re
emerged 3.5y ago (Ramalhet al, 2017). It is only 9km?

and 580m at its highest point, Pico Alto. Nevertheless, it has as

conservation gains by capturing visitd s h ear t s a n dmanyisinge éslang angemic species (19 phus how presumed

meaningfully engaging with the wider stakeholder community.
If you would like to find out more about the AZA North
American Freshwater Mussel SAFE programme, please do not
hesitate to contact the programme leads via the email
addesses below!

extinct) as the remaining islands combined (Mawinasl,

2023). From the 1990s on, a persistent decline in numbers of
specimens has been observed, leading to the increasing rarity of
some species so that a handful of them have not been seen at all
for the past 20 years (Marties al, 2023).
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https://mnzoo.org/
https://www.dnr.state.mn.us/
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https://www.fws.gov/fish-hatchery/genoa
https://www.missouristate.edu/
https://www.indianapoliszoo.com/
https://www.iucn.org/our-union/commissions/species-survival-commission
https://www.munciesanitary.org/
https://www.nature.org/en-us/about-us/where-we-work/united-states/indiana/
https://www.nature.org/en-us/about-us/where-we-work/united-states/indiana/
https://www.in.gov/dnr/
https://www.in.gov/dnr/
https://link.springer.com/journal/10750/volumes-and-issues/848-12
https://doi.org/10.3389/fenvs.2021.594333
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Fig. 1. Leptaxis minorendemic species of Santa Maria.

Alerted to thisdramatic situation by scientists from various
places, the Azorean government put together, in 2020, a
proposal later approved as Project LIFE SNAILS
NAT/PT001377, now in progress. The purpose of the project
is to:

9 Reduce fragmentation & historical areasof
distribution , through the establishment of an integrated
mosaic of ecological corridors that interconnect with
waterlines and remaining spots of highality habitat;

1 Increasearea of suitablehabitat, through
(re)naturalistion of forests by diversifation of trees and
shrubs and (re)natalisation of hedgerows and fences
along the margins of pastureland;

9 Improve habitat quality , by learning which
environmental parameters control endeniit areas, and
controlling invasive plants, restricting catdecess and
ensuring naturdased solutions fawing humidity and
moisture in soil and ground cover;

1 Repopulate the intervenng areas by transfer of leaf
litter from endemierich areas;

1 Raise public awarenessfor people are the privileged
guardians otheir own biodiversity and natural heritage.

Three species were selected because of their [IUCN status:
Plutonia angulosdCritically Endangered)Oxychilus
agostinhoi(Critically Endangered) anldeptaxis minor
(Endangered; Fig. 1), all restricted to Pasito.

Intervention on the habitat is in full progress, thus raising
hopes to give survivors a chance, and the people of Santa
Maria, proud of their unique natural heritage, have adopted
snails as a banner to promote the island in a sustainable,
naturefriendly way (Fig. 2).

We only hope to succeedé

Harris, J.D., FerreitdA.F. & Martins, A.M. de F.2013. Implications
from high levels of mitochondrial DNA diversity within the
Azorean oxychilid land snails of the subgemrsuetia(Gude,
1911) from S&o Miguel iand.Journal of Molluscan Studieg9:
177-182

Martins, A.M. de F. 2005. The shaping of a species: the Azorian
DrouetiaGude (Pulmonata: Zonitida@xychilug as a model.
Records of the Western Australian Muse&upplement No. 68:
143157

Martins, A. M. de F. 2011.
Azorean shailsAcoreana Suplemento 7: 20928.

Martins, A.M.deF. 2019 Field Guide to thé.and andFreshwater
Molluscs of the Acores IslandSociedade Afonso Chaves, Ponta
Delgada8 p.

Wh e n

Fig. 2. From Santa Maria with love!

Martins, A.M.deF. 2023. Revision of the Lauriidae Steenberg, 1925
(Gastropoda: Stylommatophora: Pupilloidea) on the Azores
Islands, with the description of seven new spedigsreana
11(4): 673750.

Martins, A.M. de F., Henriques, D.V. & Cameron, R.A.D. 20P3e
Azorean endemic snails are disappearing! Who is to blame?
Acoreanall(4): 653672.
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LIVING ON THE EDGE: PROPOSED
CONSERVATION STATUS OF
CREMNOCONCHUSSPECIES OF THE
WESTERN GHATS, INDIA

By N.A Aravind & Anushree Jadhav

The genuLremnoconchus an endemic group of iconic
littorinid species of freshwater habitats (Aravieidal, 2016)

restricted to the central and northern Western Ghats of India, a

globally recognised biodiversity hotspot (Myeitsal, 2000).
The species of this genus are point endemics, restricted to
spray zones of the waterfalls in central (12° to 16° N) and
northern Western Ghatadrth of16° N). Recently, with
support from Re:Wild and the IUCN SSC Mollusc Specialist
Group, we undeook an extensive survey in the central and
northern Western Ghats. This report describes the initial
results of the assessment of the gebresnnoconchus

A comprehensive approach was employed to assess the status of

all known species. Historical siteghere the species were
Ergviogs!ylr ortgd %ssweIL new Csi es, were surve ed in
ecember 2 2% Jgnuary 2023'afd"Otiober2053! At each
waterfall, the following parameters weezordedl) population
density per square meter in at least threé flats,2)
surrownding land use and land covey tBreats suchs garbage



https://academic.oup.com/mollus/article/79/2/177/1075027
https://academic.oup.com/mollus/article/79/2/177/1075027
https://museum.wa.gov.au/research/records-supplements/records/shaping-species-azorian-drouetia-gude-pulmonata-zonitidae-oxych
https://museum.wa.gov.au/research/records-supplements/records/shaping-species-azorian-drouetia-gude-pulmonata-zonitidae-oxych
https://www.geosociety.org/GSA/Publications/Journals/Bulletin/GSA/Pubs/bulletin/home.aspx?hkey=096cde51-7fb6-4801-b09f-aeea798d36cb
https://www.geosociety.org/GSA/Publications/Journals/Bulletin/GSA/Pubs/bulletin/home.aspx?hkey=096cde51-7fb6-4801-b09f-aeea798d36cb
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Fig 1. Different types of threats recorded during the survey. A
traffic next toCremnoconcubabitat in MahableshwaB - road
widening and traffic in Mahabaleshwar;-Gmall shop covering
Cremnoconchubabitat in Varandah; BCremnoconchubabitat
in Karli modified; E- Makeshift and temoprary food stalls at
Malsej; F- washing and cleaning.

dumping, pollution, andicect human use (if any), and roads
and traffic intensity (Fig. 1). Additionally, DNA barcodes for
the cytochrome ¢ oxidase subuhiene were generated,
following the methodology outlined by Sabal (2022), to
distinguish species from the northern 84gn Ghats, as a prior
study (Reicet al, 2013) reported the presencefsyhdrensis
C. conicusandC. canaliculatuswhich are similar in external
appearancdrom multiple localitiesSpecifically for the Pune
district, a land use and land cover nvegs developed for two
time periods, namely 1985 a@023, to assess changes in land
use and land cover (LULC). This was deemed necessary as
most of the sites whe@remnoconchuwas found are in this
region. The final assessment was grounded in an asalfy/si

Table 1. Summary of the assessmeniGyEmnoconchudistribution,
population and threatBA T protected area(s)

Species l\llumpgr of  Total , P_opulation , Threat In PA?

ocalities Area (m?) density (range) m

C. syhdrensis 1 <1,000 3(2-5) Very high  No
C. conicus 2 <1,000 28 (20-40) Very high  No
C. canaliculatus 2 <1,000 27 (20-40) Very high  No
C. hanumani 1 <500 10 (5-15) Very low  Yes
C. globulus 1 <500 10 (2-15) Very low  Yes
C. castenea 1 <1,000 Not assessed Very low  Yes
C. agumbensis 1 <100 (0-1)* Very high  Yes
C. dawaraki 1 <500 8 (2-15) Very high  No
C. cingulatus 1 <500 10 (2-15) Very high  No

Three sites were surveyed but only one specimen was found so no mean is given.

Table 2. Threats faced bgnembers of the gen@emnoconchusf
the Western Ghats based on the integrative assessment approa

Species Threats

C. syhdrensis Next to a main road. High traffic, tourism, land use and land

cover change, pollution. Climate change might be a big threat.
Roadside waterfalls. High traffic, land use and land cover
change, pollution, garbage. Proposed road expansion in the
type locality. Climate change might be a big threat.

C. canaliculatus Roadside waterfalls. High traffic, land use and land cover
change, pollution, garbage. Proposed road expansion in the
type locality. Climate change might be a big threat.

No direct threats as of now, though trekking and recreation to a
small extent. But these are minor. Climate change might be a
big threat.

No direct threats as of now, though trekking and recreation to a
small extent. But these are minor. Climate change might be a
big threat.

No direct threats as of now, though trekking and recreation to a
small extent. But these are minor. Climate change might be a
big threat.

Within a protected area, but roadside falls. High traffic, land use
and land cover change, pollution, garbage. Proposed road
expansion in the type locality, very low population density.
Climate change might be a big threat.

C. conicus

C. hanumani

C. globulus

C. castenea

C. agumbensis

C. dawaraki Roadside waterfalls. High traffic, land use and land cover
change, pollution, garbage. Proposed road expansion in the
type locality. Climate change might be a big threat.

C. cingulatus Roadside waterfalls. High traffic, land use and land cover

change, pollution, garbage. Proposed road expansion in the
type locality, low population density. Climate change might be a

big threat.

distribution patterns, presence in protected areas or not,
threats, total area (area of occupancy) and population density.

The distribution pattern, based on both field and molecular
analyses, suggedtsat nearly all species are confined to a single
waterfall, excep€C. canaliculatusandC. conicuswhich are

each found in two waterfalls. No specimens were discovered in
historical sites such as Karli, Sinhaghad and Vadagoan. The
area of occupancy is less than 1,0¢danspecies in the

northern Western Ghats and one species in the central Western
Ghats, and less than 506G far species in other parts of the
central Western Ghats, except ragumbensjsvhich has an
area of less than 100°nfPopulation density ranged from 1 to 20
individuals per square metre. Generally, species in the central
Wesern Ghats exhibit lower population density than those in
the northern Western Ghats (Table 1). With the exception of
three species from the central Western Ghats, nathely
hanumanjC. globulusandC. castenegaall other species face

high to very high legls of threats from various human activities
(Table 2). The analysis of land use and land cover in the Pune
district revealed a 16% increase in buiit areas since 1985,
accompanied by a 16% reduction in cropland. Shrub forest
cover had diminished by 4%.

Therefore, based on this integrative analysis (comprising field
surveys, population density assessment, threat evaluation,
spatial analysis and molecular analysis), we recommend that
C. syhdrensisC. conicusC. canaliculatusC. agumbensj<C.
dawarakiand C. cingulatuse classified as Critically
EndangeredandthatC. hanumaniC. globulusandC.

castenede classified as Endanger@able 3) As indicated

in Table 1these latter thregpecies are located within
protected areas, benefiting from thglnést level of
conservation through a habitat protection approach. However,
it is noteworthy thaC. agumbensjgespite occurring within a
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protected area, is in close proximity to a busy road, and
furthermore, this site is earmarked for road expansion,

rendering this spees highly threatened. A summaris
overview of the distribution, population and threats is

presented in Table 2.

Conservation Action Plan

Based on the findings of the field studies, the three species in
the central Western Ghats, namely hanumaniC. globulus
andC. casteneado not require an extensive management
effort as they are located within protected areas and benefit

from a high level of conservation. However, for the

remaining species, a comprehensive approaekdgential,
involving measures such as upstream pollution control, land
use and land cover management, augmentation of canopy
cover, maintenance of consistent water flow throughout the
year and regulation of access and usage by humans to

prevent dumping. Téa stakeholders responsible for

implementing these measures encompass the State Forest
Department, the State Revenue Department and local
communities. Priority should be given to capadityilding

and awareness activities for all concerned stakeholders to
ensure the longerm conservation of these iconic freshwater

species in the Western Ghats of India.

Table 3.Cremnoconchuspecies reported from lotic systems of
the Western Ghats, India, with their current and proposed
conservation status.

Species Current Proposed

C. syhadrensis Endangered Critically Endangered
C. conicus Vulnerable Critically Endangered
C. canaliculatus Endangered Critically Endangered
C. dwaraki Not Evaluated Critically Endangered
C. agumbensis Not Evaluated Critically Endangered
C. cingulatus Not Evaluated Critically Endangered
C. castanea Not Evaluated Endangered

C. hanumani Not Evaluated Endangered

C. globulus Not Evaluated Endangered
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CONSERVATION UPDATE i
FRESHWATER MUSSELS OF
AUSTRALIA AND CAPTIVE BREEDING
TRIALS FOR HYRIDELLA
GLENELGENSISTAUSTRALI AG S
RAREST FRESHWATER MUSSEL

By Michael W. Klunzinger, Timothy D. Fernando & Hugh A.
Jones

Species Conservation status

I n | ast yEeataclé &sumnsay of ¢ghe apfiservation
status of freshwater mussels in Australia was provided
(Klunzinger, 2023) which highlighted increasing threats and
recent listings. Some of Austal i ad6s freshwat el
for which we have data (and probably othferswhichwe do

not) are facing declines from severe droughts, habitat loss

from channel change caused by extreme erosive floods

impacts from livestoclandsalinity, and other mblems.

Foll owing | ast yebRalifgRivaupdat e,
musse] Alathyria jacksoniredale, 1934 (Figl), has been
nominated for threatened status (Klunzingeal, 2023
[unpublished] and is now under consideration for listing
under the Comwnwealth of Australi&nvironment
ProtectionandBiodiversity Conservation Act 199€PBC

Act) (see DCCEEW?2023) The specigdrangespans four
statesi.e.Queensland (Qld), New South Wales (NSW), South
Australia (SA) and Victoria (Vic), so an assessment at the
national level was advised by several state governments.
Results from recent surveys by Shelddml (2020) showed
that the specidsassuffered gjnificant mortality from severe
droughts since 2000, particularly in the Darling (Baaka) River
throughout much of its northern range in NSW. Subsequent
work by Wrightet al (2022) confirmedhatthe speciesloes
nottolerake emersionSurveys in Novembe2023 failed to

detect young mussels, which suggdisat recruitment may be
failing. Additionally, the relativeljhigh abundance of the
invasive ommoncarp (Cyprinus carpi9, a nonhost fishthat
does not support metamorphosis of glochidia to the jueenil
stage (Walkeet al, 2014), is ecause for concern (Klunzinger
et al, unpublished).

Fig. 1. Recent surveys of the Murrdyarling Rivermussel
Alathyria jacksonby Michael Klunzinger in the Darling (Baaka
River, November 2023Photo of M.W. Klunzinger collecting.
jacksoni Saul Gonzalez Murc)a



https://doi.org/10.1016/j.ympev.2022.107547
https://doi.org/10.1111/j.1096-3642.2012.00875.x
https://doi.org/10.1111/j.1096-3642.2012.00875.x
https://www.currentscience.ac.in/Volumes/111/06/1097.pdf
https://www.nature.com/articles/35002501
https://www.hawaii.edu/cowielab/Tentacle/Tentacle_31.pdf
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Table 1.Updated onservation status of Australian freshwater
mussels (Hyriidae). Taxonomy follows Poné¢ml (2023.

Scientific Name IUCN Red List State Listing EPBC?
Velsunioioninae

Alathyria condola DD (pending) -
Alathyria jacksoni DD - Under

assessment
Alathyria pertexta pertexta
Alathyria pertexta wardi
Alathyia profuga
Lortiella froggatti
Lortiella opertanea
Lortiella rugata
Velesunio ambiguus
Velesunio angasi

Velesunio moretonicus NT

Velesunio wilsonii - - -

Westralunio carteri VU vut VU3

Westralunio inbisi inbisi Nomination in  Nomination in
preparation® preparation

Westralunio inbisi meridiemus Nomination in  Nomination in

preparation® preparation
Hyriinae: Hyridellini

Cucumerunio novaehollandiae LC

Hyridella australis . Fig. 2. Broodstock of theriticially endangered Bocara Timbonn

Hyridella depressa - EN? . .

Hyridella drapeta ) ) i (Glenelg freshwater ossel Hyridella glenelgensjsbeing

Hyridella glenelgensis CR CR? CR collected from population strongholds by ARI Victorian

Hyridella narracanensis NT EN? Nomination in scientists Dr. Tarmo Raadik (top left) and Timothy Fernando (top
preparation right). (Photos: Timothy Fernando afidrmo Raadilk

State Legislation for listed species:'Biodiversity Conservation Act 2016

(Western Australia), 2Flora and Fauna Guarantee Act 1988 (Victoria), 3SEPBC i updates will be forthcoming. The current conservation status

Environment Protection & Biodiversity Conservation Act 1999 (Commonwealth

of Australia), of Australiads freshwater mus

(updated f rTentaclearticle)t year 6s
There are several PhD students currently working on Captive breeding trials of Hyridella glenelgensis

freshwater mussels of Australigith conservation bag a

major theme in their studieMichelle Hobbs (Griffith An action statement for Austr

University, QId) is undertaking a PhD under the supervision of ~ freshwater mussélyridella glenelgensi¢gDennant, 1898jvas

Fran Sheldon, Mark Kennard and Sue Jackson onthe ecology PuUbl i shed by the Government o

of freshwater mussels of eastern Australia, thegsrah the Flora & FaunaGuarantee Act 198EECA 2023) The

ecosystem and Indigenous biocultural knowledge of mussels. s peci esd plight and sublistiegguen

In Western Australia (WA), Jake Daviot (Murdoch were brought to light following an influentiglublication by

University), with supervisors Alan Lymbery, Stephen Beatty Playford & Walker (2008). The Action Statement and its

and Alan Cottingharhas been working in partnership with implementatiorcomplement the FFG Act strategy entitled

Water Corporation onging artificial refuges for the iProtecting Vi ct Biodiveasdy203Bwith i r or

conservation ofVestralunio carterlredale, 1934. a vision that fAVictoriads bio
. . - actvd y cared foro. I'n Iine with

As a result of a taxonomic split and the description of an Government scientists, led bye Arthur Rylah Institute (ARI)

additional species &Vestralunidrom southwestern Australia
(Westralunio inbisKlunzingeret al, 2022), the status a.

carteri now needre-evaluatirg. Thus, nominations are being
prepared to update the statusfcarteriandW. inbisiunder Fawke) was assembled to trial captive breedinig.of

the WABiodiversity Conservation Act 2016 glenelgensisThe team consulted with experienced freshwater

A field trip is planned for February 2024 to evaluate thausta mussel biologists Conor Wilson (Parks Victoria) for his work

of Hyridella narracanensigCotton & Gabriel, 1932) in on Margaritifera margaritifera(Linnaeus, 138) in Northern

Tasmania. The species is listed as Endangered in Victoria, but  Ireland (Wilson 2011; Wilsoet al, 2012; Reidet al, 2013),

its status in Tasmania needs to be assessed to determine ifit ~ Hugh A. JonegUniversity of New South Walggor his work

qualifies for listing under Tasmanian legislation or nationally with host fishes on several eastern Australian freshwater

under he EPBC Act. mussel species (Jones, 2014) and Michael Klunzif@efit h

i aé SUni\ferlsi%()_goh}"\ﬁ eriwith host fishes_of the vulnerable
Westralunio carteriredale, 1934 (Klunzingest al, 2012).

for Environmental Research (Chris Jones, Jarod P. Lyon,
TarmoA. Raadik, Timothy D. Fernandand Ben Iscaro) and
the Victorian Fishges Authority (Brett Ingram and Sam

Theconservation statufmany of Austr al
mussels hayet to be assessed and the current data in the

IUCN Red List will require updating as most listings are now Individuals ofH. glenelgensisvere collected fronpopulation
nearly a decade old. We are working hard to resolve this with  strongholds in early September 2023 during the onset of the
collaborators and expect that neassessmentnd data Australian spring and taken into captivity (F&). Females
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DCCEEW. Alathyi8jacksondin: Species Profile and Threats
DatabaseFinalised Priority Assessment LisEEPAL assessment
period commencing 1 October 20Z8istralian Government
Department of Climate Change, Energy, the Environment and
Water (DCCEEW).

DEECA. 2023 Action Statement, Flora & Fauna Guarantee Act
1988, Bocara Timbonn (Glenelg Freshwater Musg@djyidella
glenelgensip Victorian Government Department of Energy,
Environment and Climate Action (DEECA).

Dennant J. 1898. Description of a new speoBJnio from the River
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113, pl IV.

Iredale, T. 1934. The freshater mussels of Australidhe
Australian ZoologisB(1): 5778, pls II}FVI.

Jones, H.A. 201Distribution of Freshwater Mussels (Unionida:
Hyriidae) in Coastal Southeastern Australian Rivers and Impacts
of Landscape Modification on Conservation StaRiD Thesis
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Lymbery, A.J. 2012. Glochidia ecology in wild fish populations
and laboratory determination of competent host fishes for an
endemic freshwater mussel of southstern AustraliaAustralian
Journal of Zoologys0: 26-36.

Klunzinger, M.W., Whisson, CZieritz, A., Benson, J.A., Stewart,
B.A. & Kirkendale, L. 2022. Integrated taxonomy reveals new
threatened freshwater mussels (Bivalvia: HyriidAestralunig
from southwestern Australi&cientific Report42: 20385

Klunzinger, M.W., Jones, H.A., Hobbs, M., McCasker, N., Kennard,
M., Humphries, P. & Sheldon, F. 2023dathyria jacksoni.
Threatend Species Nomination 2023rfAmending the Ist of
Threatened®peciesUnder theEnvironment Protection and
Biodiversity Conservation Act 1999 (EPBC Adt)npublished

Klunzinger, M.W., Jones, H.A., Humphrey, C.L., Melchior, M.,
Raadik, T.A., Treby, S., Chandler, L. & Sheldon, F. 2023b.
Comparative diversity in glochidia of Australasitieshwater
musselsFrontiers in Environmental Sciendd.: 130507

Playford, T.J. & Walker, K.F. 2008. Status of the endangered Glenelg
River musseHyridella glenegensigUnionoida: Hyriidae) in

released conglutinates containing mature glochidia shortly Australia.Aquatic Conservation: Marine and Freshwater

after arrival (Fig 3), which were then presented to two locally Ecosystems8: 679691 ] _

occurring native fish speciespmmon galaxiagGalaxias Po}zﬂer, W.F., l;/la\lj\almé‘ﬁ” Shea, Zg’gf S'Al'.’ R'Eharﬂs’ K.,

maculatu} andvariegated pygmy peraiNannoperca unzinger, M.W. &Kessner, V. \ustralian Freshwater

. L. Molluscs: The snails and bivalves of Australian inland waters
variegatg, which islisted as vulnerable under the EPBC Act. [version June 2023]

Fig. 3. FemaleH. glenelgensiseleasing mesoconglutinates
(white arrow$ (A), which contain the characteristic double
hooked glochidia (B). Glochidia (black arrows) attached to fins
of variegated pygmy perch (C) and the gills (D) and fins (E) of
common galaxias host fishes, which metamorphosed to the
juvenile mussel stage (F). A sixeekold juvenile showing

early shell femation (G). (Photos: A, G, Tim Fernando; B,
Brett Ingram)

Glochidia ofH. glenelgensisuccessfully attached to the fins Reid, N., Keys, A., Preston, J.S., Moorkens, E., RobBrt&,
and gills of each fish species and juveniles appeared around Wilson, C.D. 2013. Conservation status and reproduction of the
four weeks later. The trial alsalded valuable information critically endangered freshwater pearl musb&rgaritifera

about the morphology of the glochidia and release mechanism margaritifera) in Northern IrelandAquatic Conservation: Marine

and one of the few instances odndFResheaekreswsengd dbdlinat ed rel ease
Australian freshwater mussels (Klunzinggral, 2023b). The Sheldon, F., McCasker, N., Hobbs, M., Humphries, P., Jones, H.,
captive adult population has now been transtito the Klunzinger, M[W]. & Kennard, M. 2020Habitat and Fow
Victorian Snobés Creek Conser v%eﬂ.”ireg‘er?tséﬁ':éefh\?’ﬁﬁerw elswglkglhﬂnera)lfw s to
continue to develop captive breeding of the species as an arling Basin Report to the ommonwealtnvironmental Water

. . . L Office. Australian Rivers Institute, Griffith Universitynstitute of
insurance population to safeguard against extinction. ARI Land, Water and Society, Charles Sturt University.

scientists are currently tracking the growth of a juvenile Walker, K.F., Jones, H.A. & Klunzinger, M.W. 201Rivalves in a

which hassurvived the initial stages of metamorphosis, and it bottleneck: taxonomy, phylogeography and cong@maf

is continuing to be cared for at the ARI aquarium facilities. freshwater mussels (Bivalvia: Unionoida) in Australasia.

Cotton, BC. & Gabriel, C.J. 1932. Australian Unionidae. Hydrobiologia735: 6179. _
Proceedings of the Royal Society of Victarew series 44(2): Wilson, C. 2011Empirical Approaches to th€onservation of

155160, pl. XVI . Margaritifera margaritifera PhD Thesis Queends Uni ver
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THE ECOSYSTEM AND funding in Chile from the National Agency for Research and
Developmat( ANI D) for a project tit

SOCIOCULTURAL VALUE OF engineers: megafiltering bivalves create biogeochemical hot

DIPLODON CHILENSIS: AN spots in southeastern South American lake bot(@®23

ENDANGERED FRESHWATER BIVALVE 2 Ot?b5t) tot.h One t,O f.f th_lh e specl ff rc o
contribute to the conservation bf chilensisas a means o

FROM SOUTHERN SOUTH AMERICA supporting the conservation of aquatic ecosystems in which

By Claudio Valdovinos & Pablo Fierro these bivalves play an active role in ecosystem structure and

function. This article aims to examine and discuss the critical
role that this bivalve plays in the context of ecosystem services.
The goal is to emphasise the relevanc®.athilensis

populations and raise awareness of the negative repercussions
that their deline could have on society.

Ecosystems worldwide provide essential benefits to humanity,
collectively known as ecosystem services. Freshwater
ecosystems contribute significantly to thesevices by

providing vital resources (Vaughn, 2018). Freshwater
bivalves, such aBiplodon chilensigHyriidae) from southern

South America (Fig. 1), are a notable example, playing Diplodon chilensidas been an essential component in the
fundamental roles in these ecosystems (Valdovitad, lives of Indigenous peoples in central and southern Chile,
2021). This spdes stands out in Chilean aguatic ecosystems having been integrated into their diets and cultuReatés &
because of its size (up to 14 cm) and population density (upto  Marsans, 2007 This bivalve is distinctive fdbeing the only

500 individuals/r), making it one of the ecologically most freshwater mollusc featured in the diets of prehistoric
relevant invertebrates in many lakes and some rivers in central communities in Chile and Argentina, maintaining its presence
and southern Chile. Igeographic distribution in southern in the diets of the Mapuche and local populations to the
South America covers Chile from the Limari River (30°S) to present day. Historical usesBf chilensisextend to the use of
the Ofqui Isthmus (46°S), spanning a disjointed territory of its shells as ornaments, tools and household utensils. The
approximately 1,800 km from north to south (Valdovinos & oldest archaeological site linked to its use is in Monte Verde in
Pedreros, 2007). This bivalve is also fdum the Argentinian southern Chile, dating back 12,500 years, while in the former
side of the Andes, from Mendoza (33°S) to Chubut (46°S). TaguaTagua lagoon (Chile), evidence of its continuous use
Despite its extensive geographic range, many populations of over millennia has been discovereth¢kson & Jackson,

this species face a high degree of threat, especially in the 2008) In particular, at Tagu@agua,D. chilensisshells have
northern part of its range. Among the main threats aaiegés been found in ritual contexts, such as funerary offerings

in physical habitat (Fig-3), water pollution (primarily placed on the faces of the deceased, revealing a profound
eutrophication and sedimentation) and global climate change spiritual and practical conneati with this organism. The

(see Peredet al., 2005; Valdovinos & Pedreros, 2007). presence ob. chilensisn archaeological records is extensive,

Despite gaps in scientific knowledd®, chilensisis the with additional findings documented by various researchers.

freshwater inveebrate species with the most scientific Currently, the extraction dd. chilensisfor consumption is
information available in southern South America. However, very infrequent, mainly carried out bfapuche and local
this species is almost completely ignored by Chilean society, communities in southern Chile. Some Mapuche communities
including those responsible for formulating biodiversity still use its sharp shells as razors. Furtherndrehilensis
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F|g 2.Individuals of the biValV@iplodOn chilensisand the F|g 3.Mass morta”ty 0Dip|0d0n chilensi®on the shores of

gastropod<hilina fluctuosaandHeleobiasp., dead on the Lake Caburga (Chile), due to an

bottom of the Aconcagua River Basin (Chile) because of water level. (Photo: C. Vabvinos)

desiccation caused by intensive water extraction for agricultural

use. (Photo: C. Valdovinos) betweerD. chilensisabundances and thmphic status of

L i i water bodies suggests a significant association with the

has m_splred _the'nar_nes' of .geographlcal Iopatlons and local ecological condition of these ecosystems.
narratives, highlighting its influence on Chilean toponymy
andfolklore. Although there is no established commercial With regard to its function in aquatic food webs,chilensis
fishery for it, attempts have beemade to investigate its plays a significant role as a vital supplier of nutrients and
cultivation, indicating an interest in its potential for energy in a bttom-up process. In lakes and certain rivers, it
sustainable use. forms dense aggregations that can exceed 500 individdals/m

turning these areas into hubs of biological activity that support
the food chain. The nutrients excreted and depositdal by
chilensisin the fom of biodeposits promote the growth of
benthic microalgae, and in turn, other macroinvertebrates that
feed on them thrive. Additionally, this species serves as a
dietary link for various predators, including the southern river
o t t hitliné(,.@ntra prowcay, fish, birds and anomuran
freshwater crabs of the genfiegla

From an ecological perspectiv@, chilensisplays a

significant role as a biofilter in water purification, effectively
removing both organic aridorganic suspended particles and
notably improving water clarity in eutrophic ecosystems
(Valdovinoset al, 2021). It exhibits a high filtration rate,
which, when combined with its abundance in certain habitats,
significantly influences ecosystem dynamitt has been
demonstrated to be effective in mitigating organic waste

produced by the salmon industry and in treating waters Diplodon chilensislike many other mollusd&/aughn, 2018)
contaminated by domestic sewage. These app”cations contributes phySicaI structure to its environment through its
underscore the specieso abi | i $hlls ereatingjogenic hapitats that benefit etherorganigmse a
balance and restation. Recognising these qualities, the and play a role in biogeochemical cycles. Although the rate of
Chilean Undersecretariat of Fisheries and Aquaculture shell production and decomposition, as well as the volume of
(SUBPESCA) has supported the relocatioiothilensis accumulated material, has not been specifically quantified for
Specimens from Lake Villarrica and Lake Lideu to Lake D. ChilenSiS its contribution to habitat Structuring is

Lanalhue, with the aim of assisting in the reexy of the latter undeniableThis species tends to colonise soft bottoms within
water body affected by eutrophication. the photic zone, forming aggregations that promote richer and

more diverse communities of macroinvertebrates compared to
similar habitats devoid of these bivalves. The shells offer
protection against cuents and predators, serving as secure
refuges within the sediments. Certain species such as the
oligochaeteChaetogaster limnaeind the gastropo@hilina
dombeyandave been observed to use the shells as habitats,
emphasising the importance Df chilensgin creating and
modifying living spaces for other organisms in aquatic

Diplodon chilensigplays an essential role in nutrient
recycling and storage in aquatic ecosystems. It feeds on
suspended particles in the water column, primarily
phytoplankton, transforming themtb tissues, shells and
biodeposits, such as faeces and pseudofaeddéle also
releasing dissolvedutrients (Soto & Mena, 1999). It also
contributes to nutrient dynamics by excreting soluble
substances that can be used by algae and heterotrophic

bacteria, thereby influencing aquatic food wéaughn, ecosystems.

2018) Despite its importance, the désadf these processes in From an environmental perspectii, chilensisis a key

D. chilensishave not been exhaustively studied, although indicator and monitoring organism for environmental change,
previous research has explored its role in energy transfer and  capable of recording historicalterations. This species,

its relationship with nutrient levels in lakes. The correlation characterised by its longevity, abundance, sessile nature and
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ability to bioaccumulate contaminants in its soft tissues and LopesLima, M., Teixeira A., Froufe E. Lopes A., VarandasS.&
shells, reflects the trophic status of aquatic ecosystems (Risk SousaR. 2014. Biology and conservation of freshwater bivalves:
et al, 2010). The population responsé<o chilensishave past,present and future perspectivelydrobiologia735: 113.

Peredo, S., Paradg., Valdebenitgl. & Peredg M. 2005 Relocation
of freshwater mussé@iplodon chilensigHyriidae) as a strategy
for its conservation and managemeluturnal of Molluscan

been linked to water quality and the levels of nutrients and
trace metals present in its habitat. The molecular responses of

these bivalves to varying water quality conditions have also Studies71(2): 195198

been extensively studied, providing a deeper steleding of Prates, L. & Marsans, N. 2007. El uso de moluscos dedigoa
their interaction with the environment. Using these properties, (Diplodon chilensis patagonicisn el sitio Angostura 1
methods have been developed to emoghilensisin (Departamento de General Conesa, Rio Negiit®secciones en
toxicity bioassays and for water quality monitoring, especially Antropologia8: 355359,

in the detection of trace metals and pesticides. The records Risk, M.J, Burchell M., de RooK., Nairn, R, Tubrett M. &
within their shells offer valuable sclerochronological ForsterraG. 2010. Trace elements in bivalve sheitsni the Rio

Cruces, ChileAquatic Biologyl0: 8597.
Soto, D. & MenaG. 1999. Filter feeding by the freshwater mussel,
Diplodon chilensisas a biocontrol of salmon farming

information, linking lake trophic levels and trace metal
concentrations in the water column over time. Thanks to its

biological and ecolog[cal p_rofiIeD. chilen;ishas been o eutrophicationAquaculturel171(1-2): 6581

recommended as a bioindicafor assessing water quality in Valdovinos, C. & Fierro, P2024. Freshwater Invertebrates,
northern Patagonia, especially in Lake Villarrica (Chile). Endangered. IrEncyclopedia of Biodiversityrhird Edition,
Furthermore, its use as a paleobioindicator has been volume2 (ed.ScheinerSM.), p. 655674 Elsevier, Oxford.
suggested, allowing for inferences about the historical Valdovinos C. & Pedrerg$. 2007. Geographic variations in shell
conditions of lacustrine ecosystems in the region, ighog an growth rates of the mussBiplodon chilensigrom tenperate
invaluable perspective on the evolution of these habitats over lakes ofChile: implications for biodiversity conservation.

Limnologica37(1): 63-75.

time. ValdovinosZarges C., Fierro, P. & Olmos, V. 2021. Freshwater
In conclusion, feshwater bivalves, such Bs chilensis are invertebrates of southwestern South Amerébaersity,

among the most threatened organisms, with significant biogeography and threats. Inland Waters Dynamics and
extinctions occurring in the northern part of their distridut Ecology(ed. Devlin, A, Pan, J. & Shah, M.M.p. 223252

in Chile. Phenomena like mass strandings, possibly linked to IntechOpen, London.

algal blooms, pollution and drought, serve as indicators of Vamugggélicazrgtl)%lf‘?gssfg_"'EZ‘;rVices provideyifreshwater
ecological disturbances that endanger the integrity of the Y 9 ' '

ecosystem services provided by these molluscs (Valdovinos & Claudio Valdovinos, Faculty of Environmental Sciences and EULA
Fierro, 2023. Conducting a comprehensive assessment of the ~ Center University of Concepcion, Barrio Universitario s/n,
ecosystem services discussed in this review is crucial, Concepcion, Chilecvaldovi@udec.cl .

encompassing economic, sociocultural, and ecological aspects Pablo F'e"c;ln?]t'ltme OTdMa”nehsluenbﬁes} and L'mnohlogfy‘ Austral

. . L ' . ' University of Chile, Valdivia, Chilepablo.fierro@uach.c

in order to emphasise their importance to the community and y P @

policymakers. Proactive strafies, such as relocation for

conservation and management purposes, are in development POMACEA AMERICANISTA: ALMOST

but require greater momentum and recognition (Ldpas et

al., 2014). ONE HUNDRED YEARS OF

Evaluation of the impact of the loss of ecosystem services UNAWARENESS

provided by unionids tfreshwater ecosystems and society as By Abril Soria, Silvana Burela, Maria Emilia Seuffert,
a whole is still an emerging fiel¥aughn, 2018) Fernanda Gurovich & Pablo R. Martin

Conservation efforts should focus on the protection of
unionids as catalysts for the health of aquatic ecosystems.
Quantitative information on the contribution and mitgte of
ecosystem services across various species, habitats and
environmental conditions is needed. The challenge of
maintaining and restoring these services is interdisciplinary
and requires collaboration among scientists, economists and

g}grfgrgrg;z)'ty' mong other stakeholders (Valdovinos & hundred years passed before the first studies of its ecology
' ' _ _ and natural history were published (Gurovethal., 2017,
I thank my deceased Chilean malacologist colleagues, Dr. José 2018). This freshwater snail has a large shell, with a short

Apple snails family Ampullariidae), especially those
belonging to the genuBomaceaare usually seen as
troublesome invaders and agricultural pests rather than
targets for conservation studies and projédartin et al,
2013).Pomacea americanistdhering, 1919) was first
described ag&\mpullaria americanistdrom the Iguazi Falls
(Argentina) and Encarnacion (Paraguay) but almost a

Stuardo and Prof. Esperanza Parada, for providing me with spire and wide last whorlnal an aperture that is closed by a

valuable information about the ecology®f chilensis| also corneous opercul um. The shell

thank theNationalAgency for Research and Development smooth, with brown spiral bands. It shows sexual

(ANID) for financing Fondecyt project No. 1231. dimorphism with the males being smaller, with a convex

Jackson, D. & Jackson, D. 2008. Antecedentes arqueoldgicos del operculum and the edge of the aperture expanded. Egg
géneroDiplodon (Spix, 1827) (Bivalvia, Hyriidae) en Chile. laying is aeial with hundreds of pale pink calcareous eggs
Gayana72(2): 188195 that are laid on substrates emerging from the water (Fig. 1).
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Fig. 1. Female ofPomacea americanistaying eggs in the
laboratory

The experimental demography of this apple snail indicates
that its biotic potential and resilience are lower than those
of congeneric invasive spes (Gurovichet al., 2018).
Despite its large size and its conspicuous egg masses the
presence oP. americanistan the Iguazua Falls, surrounded
by two of themost visited national parks in Soumerica,
goes unnoticed.

This species is known only from the Alto Parana and Iguazu
Rivers and some dheir tributaries, where it inhabits rocky
substrates in fadtowing reaches and waterfalls (Hylton Scott,
1958; Guroviclket al, 2017). Its natural restricted distribution
has been reduced in recent years and because of this and
various threats ivas recently categorised as Endangered in
the Red Book of Argentinian Molluscs (Asociacion Argentina
de Malacologiain pres¥. One of the main threats it faces is
habitat degradation and loss due to the construction of
hydroelectric dams that affect thew river reaches where it
has been recorded and also nearby sections that were
presumably habitable.

Until 1958, only three localities were known for this species
(Fig. 2): Encarnacion City and the Urugu&tream in the

Upper Parana and the Iguazu Falfsthe Iguazi River

(Hylton Scott, 1958). Recently, one more population was
recorded in a tributary of the Iguazu, the San Francisco Stream
(Gurovichet al, 2017). The maximum distance between these
localities along these watercourses is only 450 kmoatih
presumably it could have extended further upstream and
downstream from the knawrecords. Within a radius of 311

km from the Iguaz( Falls, there are a total of nine dams.

Upstream from the mouth of the San Francisco Stream in the
Iguazu River, therare six dams located in Brasilian territory.

®  Pomacea americanista

® Dams

' Protected Areas

BY

Fig. 2. Satellite map showinB. americanistarecords: 1 San
Francisco Stream; 2lguazu Falls; 3 Uruguai Sream; 4
Encarnacion City; the main protected areastduazu National
Park; 6- Uruguai Provincial Park; 7 Iguacu National Parkand
the main dammed reaches: Baipi Dam; 9- Yacyreta Dam.

AR - Argentina; BR- Brasil; PY- ParaguayThe courses of the
rivers and streams mentioned in the text are highlighted in blue
and the dammed sections in r&&rk green areas represent
original vegetation (tropical humid forest)dalight green ones
where it has been replaced by crops, orchards and pastures.

Of the total 1,320 km of extension of the Iguazu River, 466

km (35% of the total river without taking into account the
tributaries) have been impounded by these dams, converting
these reaches into lentic enviroants, probably not very
suitable forP. americanistaccording to the sites where it has
been recordedn addition two large dams were built on the
Parana River that have probably affected possible habitats of
the species. One of them, the ltaipl DamaréguayBrasil), is
located just 21 km and 64 km upstream from the mouths of the
Iguaza River and the UrugticBtream, respectively, in the
Parana. Itaipi has dammed around 120 km of the Alto Parana
River and has submerged the Guaira Falls, a set of akderf

not smaller than those of the Iguaz, and probably inhabited or
habitable by this species. In turn, the Yacyreta Dam
(ParaguayArgentina) has modified 170 km of the Parana

River upstream of the dam, with the tail of the reservoir
extending upstream pend one of the first records Bt
americanistathe city of Encarnacion. A dam has also been
built that dammed a 40 km stretch of a stream inhabited by
this species, the Urugtialn recent years we have not been
able to find specimens of this specieshia sections of these

last two watercourses where it had been previously recorded.

On the whole, without taking into account the tributaries, 750
km of rivers and streams have been dammed within the basins
inhabited or habitable by this species. Thesagiaot only
transformed the rapids and waterfalls that are the known
habitat ofP. americanistanto lentic environments with still
water and high siltation, but also generated downstream
changes in hydrological regimes in sections of the rivers not
directy affected by dams. When water is released to generate
the extra hydroelectric power required during working days
there is an increase in the water level downstream, which can
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Fig. 3. San Francisco Stream (Misiones Provinggenting
with high turbidity after rains.

cover the eggs masses deposited when the water level was
lower (Gurovichet al, 2017), potentially affecting their
viability and integrity (Pizanét al, 2005).

Another threat thaP. americanistdaces is land use change.
The hydrographic basins where it lives were once covered by
tropical humid forests that have been heavily impacted by
deforestation (Fig. 2), with the Iguazu National Park (677
km?) and the Urugud Provincial Park (840 k&) in

Argentina and the Iguacu National Park (1,852kim Brasil
standing out among the largest remnants of the forests. This
intense deforestation favours the erosion of the red lateritic
soils and the movaentof sediments into rivers during rains,
which inaeases the turbidity of the water and siltation on
hard bottoms (Fig3), the known microhabitats of this
species.

Because ofhese and other threats such as invasive species,
pollution and climate change, more studies on the statds of
americanistaeandimplementation of conservation measures
are necessary (Martgt al, 2015; Gurovictet al, 2017,

2018). We aimed to obtain more evidence on the global
conservation status &f. americanistaextending our study to
neighbouring countries, as well asfisure trends under

global climate change, to better understand the threats it faces
and to propose measures both for its conservation as well as
that of other native gastropods inhabiting the same
environments. We also aim to disseminate the knowledge
obtained to local communities, technicians and decision
makers to support the implementation of necessary
conservation measures.

To this end, information on the historical distribution will be
collected from visits to museum collections in Argentina,
Uruguay, Paraguay and Brasil. To determine the current
distribution of the species, sampling campaigns will be carried
out in Argentirm, where new sites will be sampled along the
Alto Parana and lguazu Rivers and tributaries. The records
will be georeferenced and mapped through the GeoCAT
program (Bachmaat al, 2011) to estimate the extent of
occurrence (EOO) and area of occupancy (AOO) used in the

IUCN assessments. Bioclimatic data from 1970 to 2000 for
the locations of records of this species will be used to develop
a model of its ecological niche and thiglwe projected under
different future climate scenarios to estimate whether the
suitable area will decline, increase or remain unchanged, and
whether its geographic range will be displaced (Seuffert &
Martin, 2024).

Based on the projected sampling, arendetailed
characterisation of the habitat®f americanistand its
oviposition microhabitat will be carried out. In addition, the
impacton egg layingof artificial floods in the Iguazd River

will be evaluated in the field at the Iguazi National Park.
Fresh egg masses deposited on natural or artificial substrates
will be selected, observed and photographed daily for three
weeks (Guroviclet al, 2017) to determine their submersion
frequency, disintegration, time until hatching and viability.

The projet also aims to develop a mass breeding method for
the species and to identify possible sites to reintroduce
populations of the species. Eventually, proposals will be
submitted to the relevant authorities for reintroduction, using
theseex situpopulationsas a source, and annual monitoring of
the success of these reintroductions will be carried out.

In addition, surveys will be conducted among Iguazi National
Park staff, visitors and local people to evaluate the level of
knowledge of this species. On thiasis, outreach activities

will be implemented aimed at Iguazu National Park staff, its
visitors and local communities to disseminate information
about this and other native freshwater snails, their
conservation status and the importance of protectingthes
lessknown species that are also part of the natural heritage.
Once the activities have been carried out, the surveys will be
repeated to evaluate their impact on the perception of
ampullarids and other native snails by the different social
actors, seekig to adjust and improve their efficiency. This is
expected to increase the public awareness and to have a
positive impact on the conservation prospectB.of
americanista

In an environmental context that is increasingly challenging
for the survival of feshwater molluscs, it is necessary to know
the threats they face and to take action before they disappear.
Although the negative impacts on the habitat® of
americanistawill probably continue and even increase, good
adaptation to laboratory breedingui@vichet al, 2018),

added taad hocniche models to select reintroduction sites and
the chances offered by social media to raise awareness and
interest in this and other native snails, allows us to have some
hope that their extinction could be avoidedhe short and
medium term.

This project constitutes the PhD project of Abril Soria at the
Departamento de Biologia, Bioquimica y Farmacia,
Universidad del Sur (Argentina). Fieldwork in the Iguazu
National Park will be developed under Project # NEA256 of
the Administracién de Parques Nacionales (Argentina).

Asociacion Argentina de Malacologia press. Libro Rojo de los
Moluscos de la Argentina: Categorizacion de la Malacofauna
Argentina segun su Estado de Conservacion.
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Additionally, the invasiveSinanodonta woodiang.ea,

1834) was found in both countries, indicating widespread
distributions of the species in CealtAmerica. In 2024, we
will continue reviewing pecimens and genetic material
collected and increase effoitsGuatemala, El Salvador and
Costa Rica.

In Central America, only El Salvador has assessed the
conservation status of freshwater mussel speti@snational
level, includingMycetopoda subsinuai@&owerby, 1868)
(Fig. 2), Nephronaias lempens&ndN. goascoranensi@.ea,
1858) in its Official List of Threatened and Endangered
Wildlife Species (Ministerio de Medio Ambiente y Recursos
Naturales, 223). Taxonomic revisions and molecular
phylogenetic analysagsulting from this project will enable
us to assess the conservation status of species in Central
America and work with local authorities to plan for their
conservation.

Fig. 1. Field survey in Costa Rica.
Cummings, K. & Tieman J. 2023. Freshwater mussels in Mexico

the current taxonomy of these mussels is based on one (20172022).Tentacle31: 2624.
monograph published almost 100 years ago (Frierson, 1927), Ministerio de Medio Ambiente y Recursos Naturales. 2023. Listado
and the true richness is unknown. In 2023, we conducted oficial de especies de vida silvestre amenazadas o en peligro de

surveystoexpandéh Shedd Aquari uméds c o [&fingignigrig @figia,441 (Acuerdo 257): 368.
freshwater mussel research programme in Central America. Friersa, L.S. 1927 A Classified and Annotated Check List of the
This effort is part of the target of ti@enter for Species North American Naiade®aylor University PresdVaco, Texas.

. 111 p.
Survival: Freshwateto better understand freshwater mussel Gr a? D.L. & Cummi ng spproath.tojlobal2 0 2 1
diversity in the region. The project includes collaborations freshwater mussel diversity (Bivalvia: Unionoida), with an updated
with researchers from the El Salvador Ministry of checklist of genera and speciésurnal of Molluscan Studies
Environment, Universidad de Costa Rica ahdversidad de 87(1): eyaa034

San Carlos de Guatemala. Yasmin QuintanandKentaro InoueDaniel P. Haerther Center for
We surveyed for freshwater mussels in the watersheds of the ~ Conservation and Research, John G. Shedd Aquarium, 1200 South
Rio Lempa, Rio Goascoarand Rio Grande San Miguel in Lake Shore Drive, Chicagdlihois 60605, USA.

El Salvador and basins in Guanacaste and Alajuela provinces Yauintana@sheddaguum.org kinoue@sheddaquarium.org

in Costa RicdFig. 1). Preliminary results indicate the

presence of three native species each in El Salvador and

Costa Rica, including the endentiephronaias lempesis S| ERRA LEONEO®GS FRESHWA"

Marshall, 1926 antNephronaias tempisquensg®sisbry, BIODIVERSITY IN PER IL: GENUS

1920, respectively ikl Salvador and Costa Rica SIERRAIA
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Fig. 1. A - location of Sierra Leone in Africa; Blocations of the
sampling sites, with occurrencesSierraiaspp.

The freshwater gastropod fauna of Sierra Leone is relatively
poor butincludesa couple of rangeestricted taxa, specifically

in the familiesAmpullariidae and Bithyniidae. Data on
freshwater molluscs are generally scanty for Sierra Leone and
information is absent since the late 1980s (Nagel, 1991).
Hubendick surveyed freshwater gastropods in Sierra Leone in
detail in the 1950s (Hubendick, 197While Brown (1988)
revised the bithyniid genuSierraiaand added three new
R SR _ T S

g ,. 4
L ey
‘) Al ST v
Fig. 2. A, B - habitats and sampling; - Sierraia whitej D -
Sierraialeonensis(Photos: H. Patrick)

species to the formerly motypic genus. The current statafs

the vast majority of these endemic species is unknown because
of the lack of experts, as well as lack of basetiata on their
distribution, abundance, life history, physiology, morphology,
diet and other essential factors.
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Fig. 3. Threats to habitats &ierraiaspecies. A sand mining; B
- agricultural practices along riversides: @omestic pollution;
D - illegal fishing activities(Photos: H. Patrick)
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EATING AN ENDANGERED SPECIES?
THE NECESSITY TO RESOLVE THE
TAXONOMY AND STATUS OF A
THREATENED PACHYCHILID TO
ADDRESS FOOD SECURITY AND
CONSERVATION CONCERNS

By Ting Hui Ng

In Asia, freshwater molluscs are important for food security,
especially for inland communities (Jadhetval, 2023). In
Sabah, the Malayan territory at the northeastern tip of
Borneo, freshwater snails including those in the family
Pachychilidae, have long been a food source locally, with
shells being found in middens of Late Pleistocene to early
Holocene humainhabited caves in easterarfs of the

territory (Piper, 1988; Albertt al, 2022). Today,

pachychilids are still eaten and can occasionally be found for
sale in markets (Fig. 1A).

;che @e?usﬁlnane d.' ate faclewhewntl $hA'?n‘8n% & Jachdthilde@ng Bold are one or more of the ten
0ss o t e unrque reshwat erSu'IEcS’sﬂ)ir et sgﬁgtﬂ é%gerﬂbetsc'ribged"fﬁoh Bomnkd Y €T
systems in Sierra Leone. Despite e ecli1 ne an oss of
species, there is also signif Y ¥ - ~———=ctove
undescribed gastropod biodivejis 2 eci a
habitats such as rapids and wg st al
rivers. Therefore, it i s cruc of f
mol |l usc communities in Sierral seve
ant hropogenic pressure fresh ce i
Si ereromeL i s the first step to

prerequisite to conservation |

Br own, DSiSerri®B@B8ophil ous West Af

(Prosobranchizaonl Bgibkphi Jdaenal

Soci98t ¥ }3:55313

Hubendick, ®atk97f8asFrepbAct of Sz

Regi ae Societatis Scientiarum ejs

Zool ddizx0s

Johnny, J. Wadelwbréeh, AR. &2022. Etg

of medicinal plants utilized by} sout
SierralJdwromeal. of Medi cliénla)l-2 5Pl 1a n s

Johnny, J., Patrick, H., Osborne ' ; o T J.
Bangura,, Cl, ABakKoroma, A.H. & Fig. 1. A - Pachychilids being sold among other fresh produce
Distribution of freshiwatuerals nvaail alocal marketoutside Kota Kinabalu, Sabah.Rilcospira
Kambui Hills Forest RMisge viean e a pagelisensu latavith the tip of its apex cut off, as is common for
Jour nal o fa g Mira(rtilfle 1Ma n snails that are sold for consumption.
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Table 1. Sulcospiraspecies described from Borneo. Current nan
of the states and countries of the type localities are in square
brackets.

Scientific Name

Sulcospira agrestis (Reeve, 1860)
Sulcospira brookei (Reeve, 1860)
Sulcospira circumstriata (Metcalfe, 1851)
Sulcospira clavaeformis (Brot, 1874)
Sulcospira hippocastanum (Reeve, 1860)
Sulcospira pageli (Thiele, 1908)

Type Locality

Borneo

Borneo

Borneo

Borneo

Borneo

ABr i ti sBcohr nNecorod [ S

Malaysia]

Sulcospira pontificalis (von dem Busch, Borneo

1853)

Sulcospira sadongiensis (Brot, 1894) ARi ver Sadong, Sad
Malaysia]

Sulcospira schmidti (Martens, 1908) ASungei Gul eh, W.
Bai 06 [Eastern Kal

Sulcospira schwaneri (Schepman, 1896) |Borneo

(Table 1), includingSulcospira pagelfFig. 1B). This species,
which was described from Sabah (known at that time as the
coloni al 6British North Borne
gastropod from Borneo that is listed as Endangered by the
IUCN (Rintelen, 20R). At the time of its assessment in 2011,
Sulcospira pagehvas found to be extant only in Sabah and

one other locality in southeast Borneo, in the Indonesian
province of Kalimantan (Fig. 2; Rintelen, 2020).

Although GBIF preserved specimen data fromoas
international museums indicate that several extant pachychilid
species have been recorded throughout Borneo (Fig. 2), it is
uncertain ifSulcospira pagelis among those records because
most have not been updated with the latest taxonomy and
some may notdwe been accurately identified (GBIF.org,
2024). Based on morphological examination of material
deposited at the BORNEENSIS Collection, Institute for
Tropical Biology and Conservation, Universiti Malaysia
SabahS. pagelisensu lato has been recorded tigtoout

Sabah (Fig. 2; Negt al, 2017). The species appears to be
well-distributed throughout the territory in protected and-non
protected areas alike (Fig. 2).

However, the highly plastic nature of pachychilid shells
necessitates further analysis (including molecular analysis) to
verify the identity ofSulcospiraspp. in Sabah and elsewhere

in Borneo. Despite extensive research that has been conducted
on the systmatics of Pachychilidae in Southeast Asia, the
taxonomic status dbulcospira pageliemains unresolved
(Kohler & Dames, 2009; Rintelen, 202@ulcospira schmidti
originally described from eastern Kalimantan (Table 1, Fig. 2),
was once synonymised wiBulcospira pagel{Kohler &
Glaubrecht, 2001, 2002), but later recogniaed distinct

species (Kdhler & Dames, 2009). It is vital that the species be
accurately identified and their distributions in southeastern
Borneo documented.

The consumption of &shwater snails in Sabah has not been
formally documented to date, and harvesting of pachychilds
probably occurs on very small scales and opportunistically,

with additional catch being sold alongside other produce at
weekly markets (e.g. MeLvyn Ben, 2026jowever, without
correct species delimitation, it is uncertain wh&iicospira
species are being collected and if these include unassessed but
potentially least concern species, alongside the Endangered

T
111°E

LEGEND

Protected Areas
State or province lines
Pachychilidae
@ Type localities
A GBIF preserved specimen records
Sulcospira pageli
O 1UCN extant populations
@ BORNEENSIS specimen records

Fig. 2. Records of Pachychilidae in Borneo. Tapverview of
Borneo, with the Malaysian territory of Sabah shaded; bottom
Sabah. The type localities indicated by the red diamonds are
those ofSulcospira pagel{l), S. sadongiensi®) andS. schridti
(3). Data from Nget al (2017), Sloaret al. (2019), Rintelen
(2020), GBIF.org (2024).

Sulcospira pageliGiven the importance of freshveat

fisheries and aquaculture for addressing food security needs
(Zhanget al, 2022; FAO, 2022), pachychilds have the
potential to feature in the future diets of many Bornean local
communities, not just the inland ones. A better understanding
of the statusind distribution ofSulcospiraspecies in Sabah
would allow the relevant authorities to identify populations
either for effective conservation action or for the promotion of
sustainable harvesting and aquaculture.
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A NETWORK OF SITES FOR
CONSERVATION OF FRESHWATER Fig. 1.Laguna de Arnaud, a site with great potential for

BIVALVES IN SOUTH AMERICA: A conservation of freshwater bivalves and a tool for education.
POSSIBLE DREAM?

By Cristhian Clavijo & Igor C. Miyahira

Freshwater bivalves are key organisms in their environments.
Thus, measures to protect these animals are essential in
freshwater ecosystemisicluding forpreservation ofvater
quality. However, freshwater bivalves are rarely considered
when a protected area is created (Miyabiral, 2022),and
therefore, the actuaécordedccurrences of freshwater
bivalves in protected areas of South Amerinast be
consideredcasual. It is clear that these occurrences are
important for bivalve conservation, but directed efforts are
needed to ensure the proper conservation of these animals. o ) )
Moreover, in some protected areas, invasive and native Fig. 2.Monitoring of Laguna de Arnaud was included in the
species occur togetheginforcing the need for a good local teacher training programme.

management plan (Miyahiet al, 2023).

protected areas. It is very importantutadertaketheoretical
The La Plata Basin is the second largest in South America, studiesof freshwater bivalves but we usually do not take
shared by five countries (Argentina, Bolivia, BfaParaguay direct actions.

and Uruguay) and drains an area of 3,286,87Wband contain
the second largest diversity of freshwater bivalves in South
America, with 89 species 29 of those endemic (Peetied,
2014; Cuezzet al, 2020). This rich fauna is under severe
threat by invasive species, habitat modification and global
change (Miyaha et al,, 2022).

There is a song calldereltdioby the Brasian singer Raul
Seixas whichsays that a dream that you dream alonenig a
dream, but a dream that you dream together is reality. We
know that alondt will be impossible to achieve this goak.i
establish a protected area for freshwater bivalves. Thus, we
contacedresearchers, stakeholders, teachers and local people

In order to better understand the bivalve fauna of La Plata to establish a network of people interested in bivalve

Basin, we conducted a large sampling effort of the basin, conservation. Despite being very important for ecosystem
especially in poorly investigated areas. These field trips were functioning, freshwater bivalves are not charismatic to the
sponsored byhe Mohamed bin Zayed Species Conservatio general audience and are usually ignored, although Santos
Fund (MBZ 222529602 and 202524562). After this great (2011) suggested that mollisscan be used as flagship
sampling effort in La Plata Basiwhichincludedareas of species. People only care about conserving what they know. In
Argentina, Brail, Paraguay and Uruguay wasclear to us order to start a network of sites for the conservation of

that invasive species were widespread aatlitthbitas are freshwater bivalves in South America, we proposed a
seriously modifiedClavijo & Miyahira, 2021; Bassét al, workflow that includes a definition of a site for the

2022; Carballeet al, 2022; Clavijo& Bass 2022; Miyahia corservation of bivalves, an application form for admission, a
et al, 2024). form for the evaluation and a guide for implementation of the
Att his moment, wapraestedacar sel v e Sites. Additionally, thanks to the support of the MBZ (MBZ

222529602)we evaluaddand made contacts to establish sites
in each of tle countries that make up the La Plata River basin.
As of now wehavestarted the process to declare two sites and
identified two more with good conditions.

designed for freshwater bivalves a possible dréest@pping
beyond academjave decided to go a step further and not only
propose areas for the conservation of bivalves (e.g. areas with
high diversiy or endemismput also try to make them real. As
biologists,sometimesve identify areas of high diversity but The flLdeAmumaudod is a floodpl ai
usually do not make direéefforts to turn them into real Olimar Grande River, next to Treintalyes city (Department
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of Treinta y Tres, Uruguay). Although this lake is part of the
neighboring Pate$erin basin, it includes species from La
Plata River basin and its integration in this first stage was
considered strategic. In this lake can be fouméhgeresting
diversity of bivalves, including some considered ratehas
Leila blainvilliana(Lea, 1834) an€yanocyclas guahybensis
(Marshall, 1927)and a great total density of native bivalves
(>800 individualsrecordedper hour). The survey and
moritoring of this lake was included in the local teacher
training prograrme (Figs. 1 and 2). The future teachers,
motivated by the richness of the lake and the opportdionti
to be used as an opair classroom, suggested and began the
process to declatthe lake a protected site at the municipal
level.

I n Argentina, the ALagunas
artificial lagoons resulting from the extraction of materials
(mainly sand and clay) for construction of the defense of the
city of Rincon and otérs nearby (Province of Santa Fe)
against the floods dheParana River. These artificial lakes
are near Lake Setubal, a site noted for its high diversity of
bivalves in the 1960s (Bonetto & Ezcurra, 1962), which is
currently invaded b¢orbicula flumineaandLimnoperna
fortuneiwnhile the native specidsavealmost disappeared. The
meetings with local stakeholders were positive and
negotiations for the establishment of a protected area
moving forward.Public information sessiorer local people
are planned to take place this year.

There is a third posdib sitefor which negotiations are at an
earlier stage. Ts$malkdrdGomstream ig o
Nobres, Mato Grosso (Bsid). This river caught the attention

of researcheraround2005 and has been monitored since then.
Its diversityof 11 bivalve species is tlmatened by changes in
land use, so the conservation site will ensure the preservation
of such a valuable place. We have already established a
collaboration with local researchers and educationaieach
actions must be taken soon.

Sometims, for the conservation of bivalves, it is not
necessary to create new protected aie&senough to include
these animals within the focal objects of the management
plans of already created
Parang80 i s
the town of Cerrito where nine native species of bivakee
beenrecorded. However, invasive species/e also been
foundthere(Miyahiraet al, 2024). Withafocus on
freshwater biodiversitythis is a good opportunity establish
a site for the conservation of bivalves in Paraguay. Taddc
be a fourth site to be included in the network.

Finally, for Bolivia, no conservation sites have been identified
since there is no good knowledge of the diversity and
distribuion of native bivalves (Clavijet al, 2023). We plan a
large sampling effort in Bolivia during 2024. The first author
already surveyed the local collections (La Paz and Santa
Cruz), and the information available in the mugselject
website (Graf &Cumrnings 2023)

We have not fully achieved our goal yet, kg havehad
positive feedback from these actiomdich will continue

de

prot
&d area in Paraguay thapimclades ¢ t

throughout this yealNo government in the world will protect

a species because a® saying itisficoold They need

practical and direct benefits from the measumedertaken

The presence of a site for the conservation of bivalves can be
associated with clean water conditiars can promote
ecotourism. Moreover, all governments have environmental
responsibilities, andupportinga site for bivalve conservation
can help to attain tlireobjectives (or obligations).

Even if we succeed in protecting these areas, they are small
areas, and alone wiliotbe able to ensure a future for
freshwater bivalves of La Plata Basin. However, we are
throwing some light on the problem and hope that attracts
the attention of more people. We believe these pioneer areas
are an important firsitep to creating a network of sites that
cah &hidveettie @dhse@aliontd®&biealve diversityofiLg s
Plata Basin.
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NYUNGWE NATIONAL PARK’ A of Nyungwe National Park and Cyamudongo in southwest

BIODIVERSITY HOTSPOT IN THE Rwanda.

ALBERTINE RIFT, RWANDA recognised as one of the most important regions for

conservation in Africa by, among others, Birdlife

By Mary Cole & Edmond Twagirayezu International, World Wildlife Fund, Conservation

We participated in a graduate summer school hosted by International and the Wildlife Conservation Society (Plumptre
Professor Beth Kaplin, Director of the Centre of Excellence in etal, 2007; Seimo, 2012). Nyungwe was one of six highest
Biodiversity and Natural Resource Managem@uHB) at the rankingsites for conservation prioriision out of 38 protected
University of Rwanda and sponsored by the Volkswagen and unprotected areas within the Albertine Rift, based on
Foundation. Recogsi ng t he i mportance o fnurgbers o poth endemicangd@lobally threatened species of
decisionmaking to support economic transformation and plants, endemic butterflies afalur vertebrate taxa (Plumptre
sustainable development goalse CoEB promotes the et al, 2007). This assessment showed that the Albertine Rift
understanding, monitoring and cataloguing of biodiversity, supports more than half of co
ecosystem functioning, climate change impacts and adaptation, ~and nearly 40% of its mammal species. Land snails have been
and sciencgolicy linkages. The focus of the summer school systematically sampled only in the nortingrart of the

was on building capacity for biodiversity samplitegionomy Albertine Rift in Uganda (Wronski & Hausdorf, 2008, 2010),

and collections management of selected taxon groups that have ~the eastern slopes of the Rwenzori Moutains in Uganda
importance in the region, including land snails. There were two ~ (Wronskiet al, 2016) and in Nyungwe National Park
components: a field school in Nyungwe National Park from 22~ (Boxnicket al, 2015). Prior to the study of Boxniek al

to 28 August 2023 followed by natural history collection (2015), early expeditions yielded only seven species from
mamgement from 29 August to 1 Ngungve Elhidleel911)anith ogly twaagiditional species
facilities in Huye (also known as Butare). There were three recorded since then, and a total of only 25 species from

participants in the mollusc team: Mary Cole of the East London ~ Rwanda (Martens, 1897; Preston, 1913; Pilsbry, 1919;
Museum, South Africa, was invited as a trainer and the students Verdcourt 1967, 1970). A modetailed summary and

were Edmond Twagiraye, an intern at the CoEB, and Pierre literature list was provided by Boxnik al (2015).

Batumike Cishibanji from the Centre de Recherche en Sciences Nyungwe was delared a forest reserve in 1938gained

Naturelles and a masters student at the Universite de national park status in 2005 and has been managed by African
Développement Durable en Afrique Centrale in the Democratic psr ks since 2020 in a partner
Republic of Congo (DRC). There were 37 dpants in total Rwarda Development Board. The park feeds two of the

from Rwanda, DRC, South Africa, Uganda, Kenya and the worl dés | argest rivers, the C
United States, and this year other teams worked on reptiles, significant portion of Rwanda
amphibians, bats, freshwater invertebrates, pollinators and 2024). We worked at localities near Gisakura village on the
plants. western side of Nyungwe hEre is a network of well

Nyungwe National Park, referred to simply as Nyungwe, maintained hiking trails we used to get around the forest (Fig.
covers over 1,000 square kilometers and together with the 2), and two African Parks rangers were participants in the field
contiguous Kibira National Park in Burundi is the largest school. We also sampled two sites in the Cyamudongo Forest,
single tracof montane forest remaining in East or Central an isolated patch of only 300 hectarppr@ximately 10 km

Africa (Fig. 1). In prehistoric times montane forest occupied southwest of the main Nyungwe forest block (Fig. 1).

onethird of the presentlay Rwanda and once covered the According to herpetologist Harald Hinkel, who came to

length of the Albertine Rift, which runs from north to south Rwanda and Cyamudongo in the late 1980s from Germany

al ong Rwand a 6.SThevAbestineeRiftis b o r d e r and has remained in the country ever since, Cyamudongo
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Fig. 3. Mary Cole (centre) shows Pierre Batumike Cishibaniji
(left) and Edmond Twagirayezu how to extractloely from its
shell so the two can be stored separately.

harbours an extraordinary abundance of species, with several
known only from this forest. He and several partners were
responsible for the preservation of this tiny forest patch, and
now it is manage as part of Nyungwe. Here we were

fortunate to come across a family of chimpanzees. During the
field school we focussed on collecting methods and how to
process specimens in the evenings. We did not attempt
guantitative sampling, but searched in leagfiton leaves and
other living vegetation, among roots, under moss on rocks and
any other microhabitats we thought suitable for sheltering
shails and slugs. We took a few leaf litter samples to scrutinise
in the laboratory, but they served essentially for training
purposes since we did not go through them all in the time
available.

At the CoEB we continued processing specimens, including
separating shellsom bodies (Fig. 3), and we assigned
catalogue numbers to approximately 190 specimen lots. These
form the start of a mollusc collection in Rwanda at CoEB.

With only a couple of days there before participants parted

Fig. 4. A - Maizania elatior

B - Limicolaria martensiana
it being the dry season,
several of the specimens we
collected had an epiphragm.

P NS U
Fig. 5. Three speies in subfamily Sheldoniinae (Urocyclidae),
identified by Torsten Wronski and Bernhard Hausdorf.
Dissection may enable further identification.

ways, only a few specimens were ideetifito species (Figs

4a, b). Mary Cole aimed to empower the students as to how
to go about identifying species themselves by making
available literature on East and Central African snails and
introducing them to online resources such asBioeliversity
Heritage LibraryandMolluscaBasdgwhich includes up to
date nomenclature of land snails). A long list of terminology
necessary for mollusc identification was covered. MaryeCol
and Edmond Twagirayezu have been in much
communication subsequently, since the latter has the
specimens to hand, while the former has provisional
identifications in her notes. Torsten Wronski and Bernhard
Hausdorf, two of the authors of tpeevious gudy in

Nyungwe (Boxnicket al., 2015), helped greatly to identify
species from potos sent to them (Fi§) and T. Wronski

sent us the literature used in each case, drawing our attention
to specific pages. Now the aims are to add our data to the
C o E B dtabase, to maintain the collection in good order
and identify material further if there is an opportunity. The
historic collétionsof Rwandan snails are at several
European museums, notably the Zoologisches Museum
Hamburg, the Museum fir Naturkunde in Berlin and
AfricaMuseum in Tervuren (Belgium).

We recorded 45 species; nine (20%) were identified to
species level. Interestingly, do of these were not recorded

by Boxnicket al (2015). These authors sampled 50 20 x 20

m plots, concentrating along the main road, during October
when there is generally higher rainfall than during our survey
at the height of the dry season. Participamtsking on other
taxa came across molluscs during their sampling, and several
of these were species we did not collect ourselves (e.g. Fig.
6). The dominant families in both our study and that of
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Fig. 6. An impressive slug, 6.7 cm long, presented to us by a
member of the pollinator team, Thacien Hagenimana.

Boxnick et al. (2015) were Achatinidae (in particular species
of Subulininae, previously classified as Subulinidae),
Urocyclidae and Streptaxidae. Of the 102 species recorded
by Boxnicket al (2015), only two othe nine species

recorded in Nyungwe prior to that study were present in their
material. Our findings support their suggestion that the
actual land snail species richness is higher than the recorded
number. It is also likely that a proportion of the umitiged
species in both studies are endemic to Nyungwe and that
there are undescribed species among them. One of the most
common species in Cyamudondéothopalussp. (Fig. 7,

was not found by us in Nyungwe. Although we did not
sample quantitatively anthérefore cannot draw

comparisons, and Boxniak al. (2015) did not sample in
Cyamudongo, it was apparent that the species richness and
abundance of molluscs at Cyamudongo was impressive.
Rwanda is the most densely populated country in continental
Africa and natural habitats in its section of the Albertine Rift
remain only in national parks. Nyungwe, including the
outlying Cyamudongo, represents a key area for rainforest
conservation in Africa.

African Parks. 2024\Nyungwe National Park
https://www.africanparks.org/thgarks/nyungweAccessed
January 2024.
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Fig. 7. Nothopalussp., common at Cyamudongo,
but not ollected by us in the main forest block of
Nyungwe.
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PSEUDUNIO MAROCANUS(MOLLUSCA:
BIVALVIA) AS A FLAGSHIP SPECIES
FOR THE CONSERVATION OF
THREATENED FRESHWATER SPECIES
IN MOROCCO

By Mohamed Ghamizi, Hassan Benaissa, Wafa Dhaiouir,
Mokhtar Benlasri, Faycal Ait Boumallassa & Mary Seddon

Freshwater mollusdsom the Mediterranean basin are
amongst the most threatened species in the region (Van
Dammeet al, 2010; Bohnet al, 2020). The Moroccan
freshwater pearl mussélseudunianarocanugPallary, 1918)
(Fig. 1), was listed among 100 of the most threatepedies
in the worldby Baillie & Butcher(2012) and recognised by
Edmondstonet al (2022) as one of 50 fantastic freshwater
species worthy of conservation actions.

This species was originally listed on the IUCN Red List under
the nameMargaritifera marocana(and it still is)but
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Fig. 3. Freshwater species living at the same site as the target
flagship molluscPseudunianarocams.

A - Fish: from topLuciobarbus ksihiCarasobarbus fritschji
Pterocapoeta maroccanauciobarbuszayanensisB - Shrimp:

Fig. 1. Pseuduniomarocams (CR) from the El Abid river, type Dugastella marocanéEN) endemic to the Tamda source [spring]
locality of thespecies. of the EI Abid basinC - Isopod crustacean, genus
. . . . Typhlocirolana D - Insect, EphemeropterBrosopistoma
following taxonomicresearch it has been reassigned to the maroccanum

genusPseudunigseelLopesLima et al, 2018). The species is
endemic to Morocco and was assessed as Critically . T
Endangered in the IUCN Psifrican Freshwater Assessment Vulnerable on the IUCN Red List (e.g. species in the genera
project (Van Dammet al, 2010; GomeslosSantoset al, Cara_sobarb_usLumobarbusandPteroca_poet;a These were
2019). This species is closel gjns_p%rngnlpcgtﬂqtth?forgs%gjﬁlg(\ﬁ:qtl@pfé@keyr esh
musselPseuduniauricularia, an endangered species in lodiversity area (KBA) of the EI'Abid river (Garcet al,

France and Spain (Araug al, 2009). In the same river basin 2010; Darwalet al, 2015).

various fish specie€yprinidag that are considered

there is another freshwater bivalve that is also ericlé&o A new project has been established supported by the SEGRE
Morocco. This specieg)nio foucauldianusallary, 1936 (Fig. SOS species grants foundation starting in January 2024. This
2), is also considered to be Critically Endangered on the IUCN  will be to addresgonsenration ofthe endemic pearl mussel of
Red List (Van Dammet al., 2010; Benaisset al., 2019; Morocco.Pseudunianarocamswill be used as a flagship
GomesdosSantoset al, 2019). species for the emervation of other endemic freshwater

species that live in the same river catchment (Fig. 1). This will
include four species of fish (Fig. 3), which act as host fish
during the lifecycle of P. marocams(Benaissat al, 2022);

the other Critically Endagered freshwater bivalve species
(Fig. 2); two species of endemic crustaceans, one of which is

Over the last 10 years, considgmefforts have been made by
an international research team to study all of the localised
populations of freshwater unionid bivalves in Morocco to
determine thie range, their habitats and to assess the
numerous threats to these species (Setah, 2016; Benaissa

et al, 2022) classified as Endangered (EN) (Figs. 3B, 3C), and a recently
o ' _ _ discovered endemic species in the El Abid riv&gsopistoma

It is notable that the river catchment where eskeudunio maroccanunﬂnsecta’ Ephemeroptera; Klami et aL’ 2022)

marocanusindUnio foucauldianusire found also contain (Fig. 3D).

The EI Abid river project site (Fig. 4), was highlighted as a
candidate for designation as a Key Biodiversity area for the
Western Mediterranean region by the IUCN Freshwater team
(Darwall et al, 2015). It is also recogréd as an Alliance for
Zero Extinction (AZE) site fobugastella marocanand is
located on the outskirts of the Moroccan Mgoune Geopark
recognised by UNESCO. The riparian forest and the riparian
strip made up of annual and perennial vegetation are degraded
; and the bare soil promotes erosion and turbidity of water (Fig.
O . . 3" - 5), producing large quantities of sediment and creating
! dﬁ‘ i R [lith: unfavourable conditions for the survival of fitereding fish

" ) and mussels as this sediment clogs their gills.

Fig. 2.Unio foucauldianug CR) f r om t hthasN©® . . .
disappeared from the Abid river. Through an integrategpproach involving partners, local
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Fig. 4. Projectsite: El Abid river, type locality oP. marocams,

the main tributary of the Oum Er Rabia river. See location on the
map of the source [spring] Tamda targeted by the restoration
under the project.

populations and doctoral students-@athors of this article)
from the Museum of Natural History of the University Cadi
Ayyad in Marrakesh, this project aimsdo the following.
1 Update data on the distribution of theesies. It was
present in seven stations in Oued El Abid (SaisA,
2016). The most downstream site is located 7 km upstream
of the confluence with the Oum Er Rabia river and the
furthest upstream at 54 km from the confluence (Fig. 4)
1 Update data othe use of aquatic resources by local
populations
1 Carry out actions that will mitigate the threats to target
species, through awareness campaigns, cleaning,
restoration of mussel habitats damaged by silting, and
planting of riparian forest
1 The above willead to designation of a protected area for
the threatened species of the Tamda sdispEng].

Our actions are inspired by the recommendations and
guidance of Lopetima et al (2018) and experiments carried
out on the European pearl mussel, an example of the LIFE
project ARestoration of the
(LIFEO2 NAT/B/008590) and the National Action Plan for
Margaritifera margaritifera.

Part of the project will be working with focus groups at a
series of workshops to consult and create a series of

Fig. 5. Thedegradediparian stripand turbidity of thewaterof El
Abid river are the most serious threatsFormarocanusnd its
fish hosts.

conservation actions that will restore and conserve species and
habitats. These workshops will also enable strengthening of
their capacities by integrating the concepts of ecosystem
services, naturbased solutions, the theory of change

advocated by the IUCN global framework for biodiversity
conservatonand supporting
objectives of the global decade for restoration of ecosystems.

Two documents, in addition to the deliverables, will be
developed at the end of this project:

9 Document for classification of the project site as a
Ramsar site, to be submitted to the competent authorities,
to support the conservation of target species.

1 A project proposal to set up an Environmental Education
Station (EES) in the site to promote scientific and
educational culture on theonservation of threatened
species in wetlands.

We thank ANEF (Agence Nationale des Eaux et Foréts du
Maroc) for authorisations to collect aquatic samples and use
electric fishing to study thiéish host of the mussels. Thanks
to colleagues Manuel Lopdsma, Ronaldo Sousa, Amilcar
Texiera and Simone Varandas for the rich and fruitful
collaboration that resulted in the characterisation of the habitat
and distribution in Morocco d?Pseudounio marocanug/e
dedicate this work to the bivalve specialist Rafaglujo,
Museo Nacional di Ciencias Naturales of Madrid, who passed
away in 2021 and who initiated our work on this species.
Thanks to thé-ondation Segréor their financial support of
this project.
Araujo,R., Toledo, C., an Damme, D., Ghamizi, M. & Machordom,
A. 2009.Margaritifera marocangPallary, 1918): a valid species
inhabiting Moroccan riverslournal of Molluscan Studie&s(2):
95101
Baillie, J.E.M. & Butcher, E.R. 201Priceless or Worthless? The
worl ddéds most
p el mussel abitat n I
Benalssa H., Teixeira, A., Lop&sma, M., Sousa, R., Varandas
Rassam, H & Ghamle 2019.Fish hosts of the freshwater
musselunio foucauldianusallary, 1936 (Mollusca: Unionidae).
Aquatic Conservation: Marine and Freshter Ecosysten9(12):
21762184
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Benaissa, H., GhamizM.,' Teixeira, A., Sou.sa., R., Rassam, .H., LEARNING ABOUT MEGALOBULIMUS -
hosts and the consevation imparange for the eiteally THE GIANT ATLANTIC FOREST SNAIL

endangereéseudunianarocanugPallary, 1918)Aquatic . . . .
Conservation: Marine and Freshwater Ecosyst@2s229238 By Sonia B. Santos, Amanda P. Elias, Juliana S. Ferreira,

Bohm, M., DewhursRichman, N.I., Seddon, M., Ledger, S.E.H., Matheus P. Mendes & Edilaine R.. Ribeiro
Albrecht, C., Allen, D., Bogan, A.E., Cordeiro, Gummings, Education is one of the pillars of conservation, especially
K.S., Cuttelod, A., Darrigran, G., Darwall, W., Fehér, Z., Gibson, when it comes tmon-charismatic invertelates such as
(k:.I’EGIgII,‘Ii?HLI.(' K\‘/’;‘;eB;HrhgpeDB'“\W/?ﬁa'\f;kfal\j‘t\o/”n\?anGﬁ;rgsegﬁ:\;itz terrestrial molluss (Ovandeet al, 2009). In this contexthe
o o - A ' project fAMal apronoteshe disseminaBanh o o |

T., von Rintelen, T., Aldridge, D.C., Aravintl.A., Budha, P.B., - . .
Clavijo, C., Tu, D.V., Gargominy, O., Ghamizi, Naase, M. and populariation of science about molless in formal and

Taylor, C.H., Johnson, P.D., Kebapc, U., Lajtner, J., Lange, C.N., nonformal learning spaces, aimitgincrease knowledge and
Lepitzki, D-:OX.t\V&,, AMar tMomoerzk e ns, awaraness dieseanignalamongelementary and high school
Pollock, C.M., Prié, V., Radea, C., Ranziy®., Ramos, M.A., students (Santat al, 2019, 2022). To achieve t&

Santos, S.B., Slapnik, R., Son, M.O., Stensgaard, A.S. & Collen, objectives, activities are developed applying different

B. 2020. The conservation st at umetlotoldgiesethavimulladedcariodity #ndl fearairge r
molluscs Hydrobiologia848: 32313254 highlighting the importance of mollusén nature and their

Darwall,W., Carrizo, S., Numa, C., Barrios, V., Freyhof, J. & Smith, interactiors with peé)ple
iversit® 0e

K.2015.Les Zones ¢l ®s pour | a biod au douce dans | e
hotspot du bassin méditanéen. Un éclairage pour la Megalobulimusspp..known agiaruaédo-mata arethe largest
conservation des espéces et la planification du développement terrestrial snadin Brasil, with 57 currently recogised species
dans | es ®cosy. ¢ICN, @anbridgedeteMalaga.& o u c (Salvadoret al, 2024), living mainlyin the Atlantic Forest.
+86 p. i . . Some speciesuchasMegalobulimus ovatuéMller, 1774)
Edgggﬂﬁgﬂf’NM;gf{c'ﬂ,'ﬁf:rggv’li’éggﬁ'sﬁnéé'é;?ﬁggéi?" andM. oblongugMilller, 1774) are listed as threatened in the
Freshwater: 50 Landmark Species fanrGervation SHOAL, Rio de Janeiro Red List (Bergale al, 2000).
Indianapolis Zoo Global Center for Species Survival, NJC During the the wor ksfordtantiéi St r a
Species Survival Commission, Freshwater Conservation Forest Conservation in the St
Committee, London. 80 p. et al,, 2009) these species were proposed as umbrella and
El Alami, M., Benlasri, M., Sartori, M., Vuataz, L. & Ghamizi, M. flagship species (Santes al, 2009; Santos, 2011).
2022.A new species of the genBsosopistomd_atreille, 1833 o
(Ephemeroptera, Prosopistomatidae) from MoroZcmkeys Considering that you caotpreserve what you daot know,
1117: 203218 we participated in the Endinmental Week, promoted by
Garcia, N., Cuttelod, A. & Abdul Malak, D. 201Dhe $atus and U E RsICenter for Environmental Studies and Sustainable
Distribution of Freshwater Biodiversity indithern Africa Gland, Development (CEADS), in the Municipality of Angra dos
Cambridge and Malaga, IUCN. xiii + 141 p. - Reis, from5 to 7June 2023introducingthe native land snail
GomesdosSantos, A., Froufe, E., Gongaly, D.V., Sousa, R., Prié, Megalobulimug rilega) and teaching how to differentiate

V., Ghamizi, M., Benaissa, H., Varandas, S., Teixeira, A. &
LopesLima, M. 2019. Freshwater conservation assessments in
(semt) arid regions: testing river intermittence and bu

themfrom Lissachatina fulica(Bowdich, 1822, thegiant
African snail, an invasive species.

strategies using freshwater mussels (Bivalvidpbida) in We visited five public schools, two on the mainland and the
Morocco.Biological Conservatio236: 420434 othersontheisland i | | h a (Hgsd,2)xTaerggion
LopesLima, M., Burlakova, L.E., Karatayev, A.Y., Meh|é&., where the schools are | ocated

Seddon, M. & Sousa, R. 2018. Conservation of freshwater bivalves (t he GG asdonated west of Rio de Janeiro. It is an

at ?r%gilglkc))ali:gilgzfﬁersny, threats and research needs. area withimportantforest remnants (SOS Mata Atlantica
y g ' i 2003). The appearance Migalobulimuss commonduring

SousaR., Varandas, S., Teixeira, A., Ghizi, M., Froufe, E. & | . . .
LopesLima, M. 2016. Pearl musselslargaritifera marocaniin therainy seasons in the smadlwnshipsbordering the forest.

Morocco: conservation status of the rarest bivalve in African fresh _However, as in urban areage find Lissachatina fU"Ca_eVen
waters.Science of the Total Environmiés47: 405412 in school backyardsndit is important taundertakeaction to

van Damme, D., Ghamizi, M., Soliman, G., Mclvor, A. & Seddon, protectMegalobulimus

M. 2010. The status and distribution of freshwater molluscs. . .
The Status and Disbution of Freshwater Biodiversity in Mirandaet al (2015) andviiranda and Pecora (2016)

Northern Africa(ed. Garcia, N., Cuttelod, A. & Abdul Malak, D.), analyed the i_me,raCtions bet\_/veMeganbulimus )
p. 2950. IUCN, Gland, Cambridge and Malaga. pa_ranaguen5|$P|lsbry & Iherlng,.19(_)O) and_lssac_hatlna
- : — fulicain a niche overlap study, finding no negative effects.
Mohamed Ghamizi, Hassan Benaissa, Wafa Dhiouir, Mokhtar They suggested that the main factor affecting the conservation

Benlasri, Faycal At Boumelasdu s @um d o Hi st oi re Nafgdnhiid dpécied i€ probably environmental alteration
Marrakech, Université Cadi Ayyad, Faculté des Sciences Semlalia, brought about by the degradation and suppressfitne forest

Laboratoire EauBiodiCC, BP 2390, Marrakech, Morocco. - . - -
mohamed.ghamizi@gmail.com and the efforts to controheinvasive species. We agree with

Mary SeddongChairof thelUCN SSC Mollusc Specialist Group. these conclusions, #se twospecies can be confused by
mary.molluscsg@gmadom people.
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Fig. 1. Location of schools visited in Angra dos Reis
Municipality, Rio de Janeiro State: Municipal Schoollio
Cesar de Almeida Laranjeira;-Municipal School of Youth and
Adult Education Professor Fabiano Avelino, city of Angra dos
Reis; 3- Municipal School General Silvestre Travassos, village
of Aragatiba; 4 Municipal School Monsenhor Pinto Carvalho,
village of Enseada das Estrelas;Municipal School Brigadeiro
Ndbrega, village of Abrado.

We shovedthe students living spauens and shells, talking
about the main differences betwaberanimals and their

shells (shape of the apex, shape of the body whorl, shape and
thickness of the outer lip of the shelymber and size of

eggs), usingecimens (Fig. 3) and posters (Fig. @bserving

the living animals, the students could note the absence of the
mouthlip in Lissechatina fulica.Students were not allowed to
touch livingL. fulica, a known host of the rat lungworm.

In total, 34 classes wereeld involving 233 students &m
preschool to 8th grade of fundamental school and two classes
of youngpeopleand adults (50 students). Regardless of the
group the interest and curiosity were enormous (Figs. 5, 6),
andparticipantsvere able to note the differendestweerthe
native and the invasivgiantsnails. The activity was

successful imanagng to show the differences to the students

Fig. 2. Some of the team involved in the activities developed
during the Environmental Week in front of Municipal Scho8ls.
- E.M. Julio Cesar de A. Larangeira (Angra dos Reis) M.
General Silvestre Travassos (Aracgatiba).

Fig. 3. A box of mixed
ffacatinaod a
The students are invited
to handle and identify the
shells, observing the
differences.

Diferencas entre Caracois Nativos € o
Caracol Gigante Africano

ihroos
"
ibrag
Departamento de Zoologia
Laboratério de Malacologia Limnica e Terrestre
Projeto “A Malacologia na Escola”

Megalobulimus ovatus Achating fulica

Caracol gigante da Mata Atlantica Caracol gigante Africano

» Endémicos da Mata Atlantica

* Herbivoros cspecialistas

*» Poucos ovos (de 4 a 6 ovos por ano)

* Predados por primatas ¢ marsupiais; acaros ¢
algumas moscas quando ovos ¢ juvenis.

* Origindrio da Africa

» Herbivoro generalista

* Muitos ovos (150 a 300 ovos, com 4 a 6 posturas
por ano)

» Sem predadores conhecidos no Brasil, talvez
teits ¢ gambas.

Fig. 4. Example of a poster we use in activities with students,
stressing the main shell differences and biological aspects.

and their teachers. Thus, education is an important tool for
conservation of our nativéegalobulimuspecies, not only to
teachpeopleabout the differencdsetween them and the
invasive giant African snabut also to develop emggtand
love for snails!

We thank the Department of Education, Youth, and Innovation
of the Municipality of Angra dos Reis, especially Ms. Norielen
Martins for her kind attention and all the facilities provided; the
heads of thechoolsvisited for thé& warm welcome; to CEADS
for infrastructure and facilities provideandto Cetreina/UERJ

for student scholarships to APE, ECRR and JSF.

Fig. 5. Some moments
during the activities,
showing the interest in
shails among children
and teenagers.

Bergallo, H.G., Rocha, C.F.D., Alves, M.A.S., Van Sluys, M. 2000.
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Fig. 6. From fundamental
school to adult classes: all
learning about and loving
Megalobulimus
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PACIFIC ISLAND LAND SNAILS T AND
EX-SITU BREEDING PROGRAMMES

AROUND THE WORLD

A momentous year forPartula conservation
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Rediscovery of the critically endangered endemic tree
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control technique, we decided to start with reinforcement on
Tatsumijima Island (Fig. 1), where the flatworm is as yet
absent and rodémhave been eliminated (Mat al, 2021).

This is the first official case of snail translocation to the wild

in Japan, and because of the risk of impact on the susceptible
ecosystem of these oceanic islands, the methods are being
carefullydiscussed with the Ogasawara land snail Working
N Group of expertshat guides the programnighe following is

Fig. 2.Left, Partula obesaadult. Right, JeaY v e s ( fi So a summary of the improvements made for releasing the snails
Meyer showing @artula obesgarrowed)living under the large into the wild over the past three years.

fronds of the nAsplaniumeniddsinr dos nest g &Ry nfethods to prevent invasion of commesal
Mulivai, island of Alofi.

organisms
The bad news is that we also managed to reach the very end of \yhen releasing captive snails into the wild, it is necessary to
pointe Vele on the eastern point of Futuna, crossing very avoid the introduction of associated parasitic organisms that
dense native forest on raised and sharp limestone, bootid could affect the wild population. In order to prevent the
find any othelPartula obesgopulation apart from the single unintentional release of other organisms into the waild,
one discovered in 2022. possible measures were taken during the rearing prdoess.

Based on these field observations made in 2022 and 2023, the the breeding latsoil and vegetables are used for rearing
Service Territorial de | 6Envi Madadna(Merietkal, 20803 buf considenng thg risks gfn t a ¢
partulid conservation experts (Paul Peaftedly of the invasion qf microorganisms, paper and artificial m_|xed food
Zoological Society of London and Eric Bairrao Ruivo and are used insad in a separate room set up for rearing those
Baptiste Mulot of th&Zoo de Beauval in France) to try to set snails that will be released (Maet al, 2021).The hands and

up a rescue plan in order to save the last living individuals of
Partula obesdrom imminent extinction.

b Ototojima}
Anijima
. Y

-

JeanYves Hiro Meyer, Délégation a la Recherche de la Polynésie
francaisePapeete, Tahiti, Polynédi@ncaise
Jeanyves.meyer@recherche.gov.pf

Progress in tanslocation of Mandarina snails inthe Chichijima
Ogasawara Islands

i N

By Hideaki Mori, Mayu Inad, Tsukasa Wakd& Satoshi Chiba - g A :
./ Ogasawara| B Minamijima !
Tatsumijima

Chichijima Islands

The diversity of land snails and the process of evolutionary
radiation thated to them is a core scientific component of the
natural heritage of the Ogasawara Islands, for which the islands
are globally recognised, and for which they were inscribed as a
World Natural Heritage Site in 2011. However, since the 1990s,
the impact ohon-native predators such as flatworms
(Platydemus manokwarand rats has continued to increase
(Chiba, 2010; Chiba & Cowie, 2016), and in recent years, the
number of species extinct in the wild has been increasing day by
day, especially on the Chichijimislands.Therefore, exsitu
conservation techniques have been developed by researchers
since 2004 and by the Ministry of the Environment since 2011,
with priority given to the conservation bfandarinaspecies in
captivity (Moriet al, 2020).

500 km

However, &-situ conservation is not a perfect solution
because of the possible effects of inbreeding under captivity
(Price & Hadfield, 2014) and species extinction caused by
infectious diseases (Cunningham & Daszak, 1998jould

be better to conduct reintroduction aneestablish

Fig. 1. Map and environment of Tatsumijima in Ogasawara
where the reinforcement dMandarinasnail populations was

populations in the wild as soon as the environment witien conducted. A The whole coast of the island is cliffs about 50 m
habitat ha improved and becomes suitable. In the Ogasawara high: B- Most of the cliff top plateau is grassland: Snails
Islands captive breeding techniques fdandarinahave been remain in a smahrea of tropical almond forest surrounded by
established (Morét al, 2020), but as there is still no flatworm dense pandanus vegetation.
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clothing of the people undertaking the breeding, including

their shoes, are also carefully cleaned. Particular attention is
paid duringtransfer of eggs from the breeding lab to the
separate preelease room, with eggs being carefully washed
with distilled water, then promptly transferred to the separate
room and placed in cases filled with damp artificial soil. Since
cleaning with water @y not completely eliminate associated
organisms, using ethanol or vinegar instead is being tested and
if hatching and subsequent survival rates are not affected, we
will consider adopting this as an alternative method.

Quarantine for oceanic island ecogstem

A quarantine for parasites Mandarinawas carried out,

referring to examples of pmelease testing during the
reintroduction of snails in Tahiti. There have been no
confirmed cases of mortality caused by parasites in
Mandaring, but examining snks for possible infection by
nematodes of the genBhasmarhabditiswhich is lethal to

snails in mainland Japan (Waki & Sawahata, 2019) was
conducted just in cas€andidate snails (280 individuals)

were dissected and tissues were cultured for two weeks

check for nematodes. In the first year of testing, no nematodes
were detected, and snails were released as scheduled.
However, nematodes were found in some snails in the second
year and genetic analysis revealed that they werdifrieg
nematodes@scheiussp.).Although they were thought to have
no negative impact on snalils, it is likely that nematodes were
present in the gastrointestinal tract or on the body surface. On
the basis of prior research that nematatessensitive to
desiccation and nematodes in the digestive tract of snails were
eliminated by fasting for a period of time (Sudhaus, 2018),
similar starvation treatments were tried out and most
nematodes were eliminated in one week and completely in two
weeks. Neverthelgsas a longerm starvation treatment could
increase snail mortality, the duration of treatment was
reconsidered and a ten day fasting period was implemented for
candidate snails before release. Along with nematodes, free
living mites and ciliates weresa identified, but elimination

of ciliates was difficult even with fasting. Regarding the

results of all possible measures, consultation with the Working
Group concluded that if no higlisk organisms were found, it
was not necessary to completely elimatite organisms, and

the translocation to the wild should be prioritised to avoid
extinction of the wild population. What is important is to
document what has been done and what haBBased on the
results of the second year, rearing methods were thblpug
revised, and as a result, no nematodes were detected in the
third year of testing.

Growth stages suitable for release

To lower the risks of introducing unwanted organisms to the
wild, the first year of translocation started by releasing eggs.
Subsegently, hatchlings with a short rearing period were also
released (Moret al, 2021). However, the rediscovery of

young individuals quickly became difficult, with an

assumption that the survival rate was not high (Table 1).
Aiming for faster establishment of released snails and with the
progress in developing methods identifying and eliminating

Table 1.Number of snails released and survival on Tatsumijim
20202022.
Species Release Nov Feb Feb Nov Total
stage 2020 2021 2022 2022
Mandarina  Eggs 152 - - - 152
hirasei Juveniles 118 149 179 446
Adults - 23 25 - 48
Total 152 141 174 179 646
Recaptured 0 12 18 46
one year later
Mandarina  Eggs 27 - - - 27
chichijimana  jyveniles - 19 114 146 279
Adults - - 7 3 10
Total 27 19 121 149 316
Recaptured 0 0 1 34
one year later

associated organisms, more mature juveniles and adults are
now selected for release. Currently, snails are reared for a
longer period in anticipation of releasing more adults.

Effective release locations

In the first year of translocation, eggs and juveniles were first
introduced into mesh enclosures (Metial, 2021) to monitor
the hatching rate and initial mortality. This method may have
been useful not only for data collection, but also for a gradual
establishment of released snails by retaining them for one to
two months in a stable environment. During this period, the
hatching rate was 50.0% M. hiraseiand 55.6% irM.
chichijimana The initial mortality of juveniles was 1.4% in

M. hiraseiandzeroin M. chichijimanawhen kept in the
enclosureSince basic information on the hatching rate and
initial mortality were obtained, from the second year
individuals were released directly into moist areas of
vegetation that had been selected as good enveotsnauring
the prerelease monitoring.

In the first yearthe adjacent edges of two vegetation types
were selected for suitable sites of translocation where the
benefits of both could be combined: soft, large tropical
almond [Terminalia catappgaleaves as a food resource and
hard, thick pandanu®&ndanus boninesig leaves for

moisture retention on the forest floor. However, the dense
forest of pandanus trees, made monitoring difficult such that
the results of the reinforcement were difficult to ascertain.
Postrelease monitoring is important, so establishing a
tracking technique, and selecting a release environment where
monitoring is easy even after snails move, needed to be taken
into account as a condition for selecting potential locations for
release, and overall, releases took place at locations that
facilitated good evaluation.

Tags for tracking snails

Monitoring needs to distinguish the released populations from
the wild population on Tatsumijimaecause what we are
doing is Areinforcement. o In
important to record growth, mortality and migration of
released snailsn the first year, all snails were marked with
hollowed-out paper tags glued on their shells, gtder small
juveniles just after hatching, which were marked with gel
polish fluorescing under UV light. Because the tags often
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Fig. 2. Recaptured/. hirasei(A and C) andM. chichijimana(B
and D). Arrows show tags on the shell: blymper tag, yellow

gel polish tag, white numbers written with coloured markers,
red- PIT tag.

came off, a method in which loftgrm attachment was
confirmed was used from the second y@#ie technique

involves marking individuals with identification numbers

using pigmented markers and coating the surface with a highly

transparent glue over the numbers (Fig. 2). Since snails tend to

hide in the leaf sheath of pandanus and under the litter on the
forest foor, a search method currently used in outdoor
breeding facilities was used. PIT tags (9 and 12 mm,
depending on shell size; BioMark co. Inc.) attached to shells

of larger snails facilitated ease of search using a PIT tag reader

even if the snails were hdirectly visible (Fig. 2).

The results of these improvements are starting to appear. Up to

and including the release in February 2022, the recapture rate
decreased after six months to a year and it was assumed that
many snails had died, but releasedilswere recaptured at a
high rate even a year after the release in November 2022
(Table 1).In addition, snails released as juveniles are
beginning to mature and an increase in population densities of
Mandarinaon the island will be expected in the follmg

season as they join the breeding population.

The outcomes of the translocation trial on Tatsumijima are
reflected in the next initiative, reintroduction to Minamijima
The reintroduction took place in December, 2023. Using the
revised methods applied in the case study on Tatsumijima, 85
M. hiraseiand 88M. chichijimanawere preparednd released
into a mesh enclosure to monitor the initial survival rates

trial on Minamijima Island will probably pose new challenges
because of its poor vegetation and harsh environment, but we
are aiming to facilitate establishmentMéndarina

populations on the island as on Tatsumijima.

We are grateful tRintaro Shigen@f Toho Urversity for
analyses of parasite8lso many thanks t&oh Ashizawa and
thebreeding team at the Ogasawara World Heritage Centre.
This project is a part of conservation programmes ruméy t
Ministry of the Environment.
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Hawaii Snail Extinction Prevention Program (SEPP)
By David R. Sischo

The SnailExtinction Prevention Program (SEPP) is a
partnership recovery effort hosted by the Hawaii Department of
Land and Natural Resources. Aimed at preventing the mass
extinction of land snails in the Hawaiian Islands, the programme
works with a diverse arrayf partners and land holders across

the state to manage snail populations directly and to facilitate
research and conservation. SEPP has a fully staffed captive
rearing facility on Oahu, and field biologists on Oahu and Maui.
The following is a brief updaten noteworthy captive rearing

and reintroduction efforts and research activities.

By proclamation, the Governor of Hawaii, Dr. Josh Green,
declared 2023 the Year of theU h ,isétting off a yealong
celebration of lanénail diversity in the islands.eBtivities
included murals (Fig. 1), snaihemed art and clothing, the
release of a documentary featuring Hawaiian {andil
conservation, and other outreach events and activities. The
year culminated with & U h Hestival at the Bernice Pauahi
Bishop Museum in Honolulu. The yedong effort was aimed
at increasing awareness of the rich, and incredibly imperiled,
land snail biodiversity in the islands. Overall, this outreach
blitz was a success.

SEPP captive rearing update

The SEPP lab currently maintains 40 species of rare and
endangered land snails from five islands. Most of these
populations no longer have wild counterparts and exist solely
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Fig. 1. Native snail mural along the H1 freeway in Honolulu.

in captivity. As of 31 December 23, over 9,000 snails
resided in the SEPP lab.

In June of 2023, SEPP moved into a new laboratory space in
Pearl City, Oahu. The new facility is double the size of the
previous space, increasing the capacity for captive rearing. All
snails were moved aince in a caravan of 12 state government

vehicles and two law enforcement escorts (Fig. 2). The Fig. 2. During the SEPP laboratory move, officers and wildlife
spectacle made the local news and may have been a world biologists formé a human chain to quickly load vehicles with
record for the most criticalljmperiled species on a freeway at the precious cargo. A caravan of 12 state vehicles transported the

any one time! snails to their new lab space in Pearl City.

Multi -institution captiv e rearing collective

SEP, in partnership with the Malacology Department at the
Bishop Museum, and the Honolulu Zoo, was awarded a grant
from the U.S. Fish and Wildlife Service to open captive
rearing laboratories at both institutions. The purpose of the
project is to split vulnerable populations that exist only in
captivity (Fig. 3), creating redundancy as a hedge against
extinction. After several years of planning and modifying
spaces, both new labs will open in 2024. The new laboratory
spaces will be pdlz facing, taking inspiration from zoos
participating in the Internat
rearing efforts. Once open, this will be the first time the public
will be able to see these animals in captivity, as the SEPP lab
is not open to theyblic.

Research Updates

SEPP is involved in many research projects aimed at Fig. 3. Achatinella lila one of the first targets for transferring to
improving captive rearing and field conservation efforts. the new labs at the Bishop Museum and the Honolulu Zoo. This
While it is premature to report results, below | have species is believed to be extirin the wild and now only exists
summarised several noteworthy ongoing projects that may be in the SEPP captive rearing lab.

of interest to readers. Testing Partula gkt with Hawaiian snails

Posttranslocation monitoring Current practice for rearing Hawaiian tree snails involves

It has been observed in Hawaii that captive snaitasgld into providing leafy native vegetation collected from the field as
protected habitats waler farther than expectéallowing well as a native leaf figus cultured on potato dextrose agar.
reintroduction. To better understand this behawi8EPP is The snails feed on the biofilm on the leaves, made up of many
using photeidentification software to track indidual post species of funig algae and bacteria. We do not yet fully

release movement patternsAafhatinella concavospira understand the feeding ecology of Hawaiian tree snails,
reintroduced into two different predatproof fencel units. specifically what components of this Blof areimportant for
Preliminary results indicate movement pattern differences snail survival. Thus, we continue to rely on wildllected
between snails released into habitat that already have existing leaves as a substrate and food for captive colonies. Leaf

wild snails, verses habitat that does not. Results will inform collection is labar intensive and restricts captive rearing efforts
future reintroduction efforts. to facilitiesin proximity to native vegetatioandwhere leaf
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collection is possibleThis significantly limits captive rearing
potential. We hope to move towards a rearing methodology that
decreases reliance on witdllected vegetation.

We tested the diet created by the International Partulid
Programme for captive colonies Bartula spp. with the
Hawaiian tree snai\uriculella ambustaTreatments included

A. ambustanaintained on native vegetation and cultured
fungus on potato dextrosgar, and those maintained on

native vegetation, cultured fungus, and offeredRhgula

diet as a supplement. Preliminary results inditad¢the

snails in the treatment supplemented withRaetula diet laid
significantly more eggs, and had greatatching success,

than the treatment with native vegetation and cultured fungus
alone. These results are very encouraging and suggest further
experimentation is warranted.

Detection dogs

SEPP has contracted with Rogue Detection Teams, a company
specialising in training detection dogs for conservation
purposes. In the spring of 2024 SEPP will be working with the
Rogue Detection Teams staff to assess the efficacy of training
dogs to detedtuglandinas peci es and Jackso
two of the worst introduced predators of Hawaiian land snails.

If the effort works, dogs would be used to help clear habitat of
predators, and to detect incursions of predators in areas
protected by predatgprod fences. Results will be reported in
future issues of entacle

Many thanks to our colaborators anading partners at the
U.S. Fishand Wildlife Service, the Hawidbepartment of

Land and Naitral Resources, the Paul G. Allen Foundation,
the Bernice Pauahi Bishop Museum, The Honolulu Zoo, The
University of Hawaii, the Army Natural Resources Program,
Pulama Lanai, and Puukukui Watershed Partnership.

For more information about the Snail Extinctiorefention
Program please contact me.
David SischoSnail Extinction Prevetion ProgramDepartment of

Land and Natural Resourcdsonolulu, Hawaii, USA.
david.r.sischo@hawaii.gov

MARINE MATTERS

Cone snail Red List workshop 2.G preliminary
report from Frankfurt 2023

By Julia Sigwar®& Julia Silva Beneti

In 2011 Howard Peters and colleagues organised a workshop in
Chicago, to complete and review Red List assessments for all
living species of cone snails. This resulted in 632 species of
Conidaebeingadded to the global Red List in R) as the first
comprehensive assessment of a marine mollusc group (or any
marine clade, apart from some corals). The group has appeared
on illustrations of summary data for the global Red List under
the heading fAvarious méuhase ¢
only recently been expanded to include other families. Conidae

remains the largest marine mollusc assessment project to date.
The project to complete Red List assessments for all living
Conuswas explicitly intendd to provide a baseline for futeir
decadal updates (Petatsal, 2013). The majority of species
were assessed as Least Concern (~75%) or Data Deficient
(~14%), with the remaining 67 speciesTinreatened or Near
Threatened categories. The major threats to species at risk
were coastal deelopment and other habitat degradation
impacting species with small ranges.

One key result was highlighting the threatened status of
endemic speices in Cape Verde (Cabo Verde), the only area
where species were then assessed as Critically Endangered.
Cape Verde isecognigd as a hotspot for terrestrial and
marine species, including endemic cone snails (Petexts
2016) and other marine molluscs that have not yet been
assessed for the Red List (Curdtal, 2017).

The situation has changed since tilee of the original cone
shail Red List assessments. In April 2022 Cape Verde
implemented new legislation to protect all endemic flora and
fauna (Conselo de Ministrp2022). Trade in any endemic

I§pcf)ecsles is now strlcty %I’Ohlblted thus removing the (legal)
trade in hlg varne shells end@mic to this region.

The last decade has seen a continuous expansion of research
on Conidae and related species, including extenvgark on
taxonomy and systematics, with many species newly
described, or reinstated as widespread species are spltit based
on reexamination with molecular evidence. Global Red List
assessments are subject to updating after 10 years. With this in
mind, theSenckenberg Ocean Species Alliance proposed a
follow up workshop to rassess the Conidae, including
reassessment of the original species and additional new
species that have been recagdisince the original project.

To follow up on these developmerasd in line with the goal

of regular teryear updates to global Red List assessments, the
Senckenberg Oced@pecies Alliance (SOSA) orgaeis a

follow up Red Listing workshop. We invited as many of the
original participants as possible, and 14 expert$usigsts

and Red List facilitators gathered in Frankfurt, Germany, for a
week in mid December 2023 (Bidl and 2.

FigSpédci mens iomf t@eniceoded ect i

|
Senckenberg Museum, Frankf ut
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approximately equal numbers increasing and decreasing in
status. While the Cape Verde endemic species are now
protected and are therefore less threatened, there are other
species with new data and new information about threats.
Indeed, there is one species of cone snail waaty now
appears to be extinct.

When these assessments are submitted for publication, this
will represent the first time we can compare Red List status of
an entiremarine mollusgroupover time.

Conselo de Ministros 202PecretolLei n° 8/2022: Estabelece
medidas de conservagao e pgito das espécies da flora e da fauna
objeto de protecéo especial, enquanto componentes da
biodiversidade e parte integrante do patrimonio natural de Cabo
Verde.Bolotino Offical Isérie36:928-970.

Cunha, R.L., Assis, J.M., Madeira, C., Seabra, R., Lima, F.P., Lopes,
E.P., Williams, S.T& Castilho, R. 2017. Drivers of Cape Verde
archipelagic endemism in keyhole limpe®sientificReports7:

‘ T ‘ \" 41817
FigPaRticipants in the 2023 Pet er sLear
; . y Hemlﬁ E&Robert
vl\\//lolrrshopd,mafromeleft. to I\r/llg'htl. Sg%%fzﬁ @%ﬁlr ompr |\fe ser@g Red &
g oyse a0 1y, regorre Maniel, QU |Ina(?|r§e astro géﬁmS?nerlZ).
B° hm, Felix Lorenz, Jul i a Slgwarte8335 |co
Doy Lok timpataer, Eric MopU{gs, Mwue'ode%kmﬁeasawaawaoawk.

The workshop successfully completed draft reassessments for
all 632 speies that were previously assessed, and added
approximately 150 additional new assessments. The draft
assessments still require further review as well as new map
data, which will be undertakdyy the SOSA team in 2024.
Thereassessments are likely to be |mlted in a later update

to the IUCN Red List in early 2025. Meanwhile we can

provide some preliminary observations on the comparison of
the assessment outcomes from >10 years ago and now.

The assessments of cone snails now include an increased
number ofspecies with restricted ranges. A number of
taxonomic revisions mean previouslydespread taxa are now
recognied as clusters of species with smaller distributions.
Not all specieswith restricted ranges are necessarily
endangered; threatened categorékect a threat. As was true

a decade earlier, the major threat to cone snails is coastal
development when habitat changes could wipe out a
population, often of small inconspicuous species not targeted
by the shell trade.

It is also interesting to note the importance of the shell trade as
a source of important information about the population status
of many large or rare species. The worldwide community of
shell collectors is relatively small and does not appear to
represeha major threat to the survival of cone snail species.
However, in some cases of endemic species with restricted
ranges, local ovetollecting for international sale could
jeopardise the species as a whole. The changing price point of
high value shells feects shifts in availability when a

desirable species becomes more difficult to obtain, the price
increase$ and in some cases this information could be
incorporated into assessments.

The overall percentage of species in threatened categories has
not increased significantly. Among reassessments, there are

cone snalls of Cape Verdeanme endemism at a terrestrial
scale.Global Ecology and Conservatigh 201213

Julia Sigwartand Julia Silva BenetSenckenber&esearch Institute
and Museum, Senckenberganlage 25, 60325 Frankfurt, Germany.
julia.sigwart@senckenberg.dalia.beneti@senckenberg.de

Increasing capacity for marine invertebrates with the
IUCN global Red List

By Julia SigwartJulia Silva Beneti, Anne Helene Tandbé&rg
Torben Riehl

The Senckenberg Ocean Spcecies

\\'\\ler‘ teb/.

Alliance (SOSA) is a ten year project <\° <°,p
(funded through 2031) to promote ' ?
taxonony and conservation of marine =

invertebratesincluding molluscs. One
of the main pillars of SOSA is
collaboration with the IUCN global
Red List and working to combat the lengcognised under
representation of marine and invertebrate species in global
conservation.

g
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In December 2022, the IUCN Spes Survival Commission
re-instated théVlarine Invertebrate Red List Authority
(MIRLA) with one of us (JSasthe current coordinator and
committee chair. This serves as the new hub for Red List
assessments of any species thatret served by a current
specialist group (Sigwast al, 2023). Another important aim
is to expand the capacities of the existing specialist groups,
such as increasing work on marine molluscs in collaboration
with the Mollusc Specialist Group (chairbg Mary Seddon).
One example is the recerdresnail workshop, reportedn
page 39f this issue offentacle SOSA will fund two full

time positions for conservation biologists supporting marine
invertebrate Red List activities, starting in 2024.
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For the next twgears, a priority for SOSA + MIRLA is a

focus onCITES protected species that do not have global Red
List assessments. The largest fraction of relevant species are
cold-water corals, but there are also important molluscs that
are CITES protected but have never been Red Listed. Among
these marine molluscs, the waskmainly supporting the
outstanding volunteers who are actively developing
assessments for relevant species such as Tridacnidae and
fiStrombus gigas

The lack of marine species in the Red List has been a focus of
recent criticism but is a well known,rig standing problem.
Species based conservation is not a typical approach for
marine invertebrates. This means that the people with the
greatest expertise in the species, usually do not have
experience with the Red List or conservation approaches (and
vice versa). One of our goals is to increase capacity for marine
invertebrate conservation by providing training and guidance
for applying the Red List approach to these species.

The Red List remainsfighly visible and well recognésl
conservation tool theerves as an unparalleled

communication tool to draw attention to species in peril. This
communication is needed for marine molluscs now, more than
ever. If you are interested in getting involved, please get in
touch! The best way to stay informed issttbscribe to the

SOSA newsletterspsa.senckenberg)de

Sigwart, J.D., Pollom, R., Bohm, Mx MIRLA Committee. 2023.

The IUCN Species Survival Commission launches a new Red List
Authority to assess marine invertebratesyx 57(4): 418419

Julia Sigwart, Julia Silva Beneti, Anne Helene Tandpb€ogben
Riehl, Senckenberg Research Institute and Museum,
Senckenberganlage 25, 60325 Frankfurt ntzery.
julia.sigwart@senckenberg.de julia.beneti@senckenberg.de
torben.riehl@senckenberg.de

Adapting management and conservation approdes
for the diamondback squid, Thysanoteuthis rhombus
Troschel, 1857

By Diego Deville

The diamondback squidhysanoteuthis rhombUgoschel,

1857, is considered the single representative of the family
Thysanoteuthidae Keferstein, 1866. They are large, muscular,
oceanic squids that live in tropical and subtropical oceanic
waters worldwideKig. 1). They have a lifespan of
approximately one year, but their growth rates are fast and
they are mature at around seven months. Adults of this species
reach a dorsahantle length of up to 1 mnd weights of up to

30 kg (Nigmatullin & Arkhipkin, 1998)

In Japan, diamondback squids have significant economic
value, with fishery landings of up to 4,9@thsbetween 1998
and 2003 (Nigmatulliret al, 1995; Bower & Miyahara,

2005). Harvesting is increasing in other countries such as the
Philippines (Dicksoret al, 2000), while exploratory fisheries
targeting this species have been successfully carried out in
New Caledonia, Fiji, Vanuatu, Tonga, Maitjue, Cook

Islands, Saint Lucia, Maldives, Dominican Republic, Jamaica

Fig. 1. Diamondback squid,
Thysanoteuthis rhombus
collected off Tarragona
(Spain). Currently preserved
in the Marine Biological
Reference Collection of the
Marine Sciences Instite of
Barcelona (CBMRCSIC,
Guerreroet al., 2020).

and Canary Islands (Aikegtal., 2007; HerreraMorenoetal.,
2011; CRFM, 2012; Escanézrezetal., 2012; Nimoho

etal., 2014;Republic of Maldives2018; Mooreet al, 2023).
Meanwhile in Mexico, Hoduras and India these squid could
also represent potential harvested resources as suggested by
the reports of adults and egg masses (Bretail., 2022;
Rajikumaret al, 2022; AlejePlataet al., 2023). This trend
suggests an escalating fishing pressuré&loysanoteuthig;

the coming years. Responsible harvesting and conservation of
diamondback squids requires biodiversity assessment and
stock boundary delineation.

Deville et al. (2023) hypothesised that ocean currents and
biogeographic barriers in tropical and subtropical areas could
have influenced gene flow amoii@pysanoteuthipopulations,
potentially leading to cryptic speciation. This is because
diamondback squid rely solebn horizontal dispersal linked

to ocean drift currents, with reduced active swimming for
feeding and spawning (Miyahagh al, 2008; Onitsukat al,
2010). Their analyses of three mitochondrial genes indicated
that Thysanoteuthisncompasses at leastdh cryptic putative
species distributed in different ocean basins primarily in warm
waters (Fig. 2).

As no morphological differences are known among these
cryptic species, their morphological diagnosis aligns with the
features described for the gergsanoteuthisDeville et al
(2023) proposed nomenclatural changes for diamondback
squid species and the resurrection of three synonymised
species withinThysanoteuthisThese authors considered that
the first speciesThysanoteuthis majdGray, 1828), caihe
found in the northern Pacific Ocean, northern Indian Ocean
and at the boundaries of the Indian Ocean and the southern
Atlantic Ocean (Fig. 2). The second speciésysanoteuthis
rhombusTroschel, 1857, is distributed in the northern and
southeastern Adntic Ocean and the Mediterranean Sea (Fig.
2). The third specie§hysanoteuthisf. filiferum (Hoyle,

1904), with its type locality ithe Marquesas Islands, is the
most distinct within the genus and is anticipated to be
distributed in the southeast FfaxOcean and around New
Zealand (Fig2).

Deville et al (2023) could not relate the distribution of each
cryptic species with the two groups of diamondback squid
described by Sajikumaat al (2020) and Nigmatulliret al
(1995) that differ in distribtion (tropical and subtropical),
growth rates, and spawning time. Instead, Deeilal (2023)

41


https://cites.org/eng
https://senckenberg.us13.list-manage.com/subscribe?u=a97a42102547057a7a1aec266&id=f7aa7b02b1
https://www.cambridge.org/core/journals/oryx/article/iucn-species-survival-commission-launches-a-new-red-list-authority-to-assess-marine-invertebrates/485049A69560FF99F3FE2FDEB0A90D90

ISSN 09585079

TentacleNo. 38 March 2024

o o el
e N R M =

\\\\\\\\\\\

Fig. 2. Locations of cryptic speciedf ThysanoteuthisSpecies
are indicated by redl'( majo, blue {T. rhombu$and greenT.
cf. filiferum) points Adapted from Devilleet al. (2023).

indicated that these groups are present within each cryptic
species, representing populations with different adaptive
potentials in response to dissimilar exvimental pressures in
tropical and subtropical areas (Eizaguirre & Balte2aares,
2014). Hence, a conservation plan Ttnysanoteuthispecies
should not omit the adaptive potential of these populations.

For the time beinglhysanoteuthisan bedefined as a mixed
stock fishery for which unequal harvesting may lead to under
or overexploitation of each cryptic species (Allendetfal,
2008). Considering that the highest fishery landings are
reported in Japan and that in other areas there &re on
exploratory fisheries, the highest contribution to the current
mixed-stock fishery is accounted for by the cryptic species in
the North Pacific. Current management policies focused on
this cryptic species are established in Japan (Okinawa), the
Maldivesand the waters of Hawaii and other United States
Pacific Islands. Together these policies include closed seasons,
prohibition and restriction of certain fishing methods and
vessel size, obtaining of licenses for harvesting and
processing, and informing abt fishing areas.

Large genetic divergence between allopatric species can be
associated with local adaptation, genetic drift or
biogeographic barriers (Bickforet al., 2007). Hence, the
findings of Devilleet al. (2023) highlight the necessity of
creaitng (or extending) policies for the cryptic species found
in the Atlantic and Mediterranean, and that in the
southeastern Pacific, depending on the harvesting intensity
exerted on them. Conservation and management strategies
for Thysanoteuthishould alsdanclude determining the
contribution of each cryptic species to the mbstdck

fishery using mitochondrial markers for the identification of
each cryptic species. Moreover, for establishing effective and
sustainable conservation policies for the thre@tcy

species, it is crucial to understand the biology of possible
stocks, which can exhibit temporal and spatial integrity
through random mating (Ihssemal., 1981). Therefore, a

vital next step foiThysanoteuthisonservation in regions
where fishing iongoing or anticipated is to thoroughly
characterise these species at both irdad intraspecific

levels (Carvalho & Hauser, 1994). Additionally, exploratory
fisheries should continue to be undertaken in areas such as
the tropical western and eastertiahtic Ocean,

southern Indian Ocean and southern Pacific Ocean regions, as
they may harbour potential additional cryptic species of
ThysanoteuthigDeville et al, 2023).
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their valuable comments to improaélraft of this manuscript.
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Submission ofNautilus assessments completdise
first IUCN assessment of all knowkephalopods

By Monika Bohm, Gregy J.Barord, Sophie Ledger & Louise
Allcock

Cephalopods (squid, octopus, cuttlefish aadtiluses) have
been the subject of IUCN Red List assessment for around the
last decade (Allcock011; Béhm & Allcock, 2016). First
assessments for select species were published in 2012,
especially cuttlefish, but progress stalled as project funding
ranout. By 2020, a dedicated team @lunteers had managed

to finalise and publish assessments for all octopus, squid and
cuttlefish specieknownat the time. The results, probably
unsurprisingly, showed high levels of data deficiency. Only
seven of the 758pecies published were assessed in categories
other than Least Concern (324 species) or Data Deficient (419
species): the Giant cuttlefi§Bepia apampand the Kaharoa
Octopus Qctopus kahargeas Near Threatened, two
Opisthoteuthioctopus Q. massya@andO. calypsd as
Vulnerable, anotheDpisthoteuthigO. merg as well as
Cirroctopus hochbergas Endangered, and finally
Opisthoteuthis chathamensis Critically Endangered (Barratt

& Aliepck, 2012 Hepdlameial, 2Q1R bypns &dMlicock v | | ma
2014ae).

Fig. 1. Nautilus
samoaensigecently
described by Barord
et al, 2023) from

(Photo: Greg Barord)

That meant that only the nautiluses remained unassesaéed
this is about to change. As you read this, all assessments for
Nautilus(Fig. 1)andAllonautilusare in the submissions

queue for the IUCN Red List of Threatened Species. While
there are nowhere near as many species of nautdssbere
aresquid,octopus and cuttlefish, these last few assessments
were probablynvolvedthe most work, given taxonomic
uncertainty and the CITES status of the group. In addition, just
as we thought we had completed the assessment, three new
species were described by Gfarord and team last year
(Barordet al, 2023), giving species status to populations
previously treated adautilus pompiliudike subpopulations.

After several rounds of changing taxonomic conceptién
IUCN Species Information Servic8ISi the ddabase behind
the IUCN Red List)splitting off subpopulationt assess

them at thespeciedevel,andmapping and reénapping
distributions, these assessments are now undergoing final
review (and hence may still be subject to change). They will
probablyresult in assessments ranging from Data Deficient to
at least Near Threatened. So watch out for nautiluses arriving
on the Red List in 2024, as a baseline to drive forward
conservation for these incredible species.
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RECENT PUBLICATIONS RELEVANT
TO MOLLUSC CONSERVATION

Journal of Threatened Taxa

All issues for 203 (volume B), andthe firsttwo for 2024
(volume B, numbes 1 and 3, of theJournal of Threatened
Taxaare availablenlinenow, open acces3hejournal
occasionally haarticles about molluscs.

Freshwater Mollusk Biology and Conservation

' \{a.}:\ re kam sl Bioions i Coststrl
oy L<\,|: sl% Monusk B H

THE FMCS JOUR#I.

Freshwater Mollusk Biology and Conservatidormerly
Walkeranais the online journal of tha~reshwater Mollusk
Conservation Sociefypased in North America. In 282it
pubishedoneissue volume26, number2, with four papers
All issues are available dine at the jou n aweldsite with
open access.

Volume 26, number 2

SteevengsJ., Kunz, J., Wang, N., Barnhart, C. & Ciparis, S. 2023.
Survival and growth of juvenile musselsan outdoor pond after
28-day laboratoryexposure to aqueous zirkreshwater Mollusk
Biology and Conservatio6: 45-53.

translated into various languages.
For links to the publishers of these
editions please seetheut hor 6's

website It is available for Kindle,

as amaudiobookand as an MP&D. And there is an award
winning short film adapted from it (se@ldsnailfilm.org for
upcoming screenings).

Film of the book available

The film of the book (around 15 minutes) is available for
screenings to malacology and other groups and departments.
Anyone interested in such a group screening for their lab or
department should serah email to info@wildsnailfilm.org. |
have seen the film and can recommend it hightjis as
delightful and thought provoking as the book.

Freshwater Molluscs of Australiai a forthcoming
book on their diversity, biology, ecology and
conservation

By Winston F. Ponder & Michael W. Klunzinger

Despite being the driest continent, Australia has a diverse
range of freshwater habitats that harbour a unique collection of
freshwate molluscs with more than 400 described endemic
species from 25 families of gastropods and bivalivemy

species occupy very narrow ranges, these mostly in temperate
lotic habitats and in arid zone artesian springs associated with
the Great Artesian Basi

This editedbook, now in advanced preparati@ontains
contributions from a wide range of expertswill highlight
the composition, biogeography and diversitithefauna, as
well as revievng the habitats that they occupidditional
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chapters willcover conservatiomethods of study, ecology,
genetics, dispersaleproduction antife history, food and
feeding, aspects of physiology, parasitology, archaeology,
economic uses (inclinlg their use as bioindicatorahd fossil
history.

Thetextwill be fully referenced withigh-resolution
illustrations andip-to-date information and as such will be an
important reference work for a wide range of biologists,
ecologists and land managers.

This bookis intended t@omplement our onlinkucid keyand
information resource for the Australian freshwater mollusc
fauna.

Winston F. PondeiMalacology, Australian Museum Research
Institute, Syiney, NSW 2000, Australiavponder@bigpond.net.au
Michael W. KlunzingerAustralian Rivers Institute, Griffith
University, Nathan, QLD 4111, Australia
m.klunzinger@agriffith.edu.aum.klunzinger@gmail.com

A World in a Shell i Snail Stories for a Time of
Extinction

Thom van Dooren2022. MIT Press, Cambridge, USA.
From
[slightly modified; Ed.]

Following the trails of Hawais

snails to explore the simultaneously
biological and cultural significance
of extinction.

A World in a Shell

o,

\

i In this time of extinctions, the
1% 0 humble snail rarely gets a mention.
5\ And yet snails are disappearing
% faster than any other speciesAn
o World in a She|lThom van Dooren
- offers a collection of snail stories
from Hawaiii once home to more than 750 spec&&nd
snails, almost twahirds of which are now gone. Following

snalil trails through forests, laboratories, museums, and even a

military training facility, and meeting with scientists and
Native Hawaiians, van Dooren explores ongoing processes of
ecolagyical and cultural loss as they are woven through with
possibilities for hope, care, mourning and resilience.

van Dooren recounts the fascinating history of snail decline in
the Hawaiian Islands: from deforestation for agriculture,
timber, and more, thraih the nineteenth century shell
collecting mania of missionary settlers, and on to the
contemporary impacts of introduced predators. Along the way

he asks how both snail loss and conservation efforts have been

tangled upwith larger processes of colonisatj militarisation
and globaliation. These snail stories provide a potent window
into ongoing global processof environmental and cultural
change, including the largely unnoticed disappearance of
countless snails, insects and other less charismatiespec
Ultimately, van Dooren seeks to cultivate a sense of wonder
and appreciation for our damaged planet, revealing the world
of possibilities and relationships that lies coiled within a
shails shell.

Edi t o rid/arious peopde well known to readers of
Tentacle including Mollusc Specialist Group members,
appear irA World in a Shell

Other publications of interest

This isby no meana comprehensive list but simply a list of
publicationghat| havehappened to come acrosslditional to
those mentioned elsewhere in this sectibpou want to have
your publications listed in the next issuelehtacle please
send details taone, Rokert Cowie the Editor.
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IMPORTANT i Future Directions for the Mollusc

Specialist Group

As we move towarsithe end of the IUCN planning
guadrennium, an opportunigyrisego input ideas for the next
four years IUCN work plan. This programme is still very much
focussed on species conservation, development of tools,
understanding climate change impacts and moving to species
conservation action plans. As part of the planning process, we
will be sending out a survey to all IUCN SSC Mollusc
Specialist Group membens May 2024 to ask for your ideas
about how the Mollusc Specialist Group should be structured
and what projects we should look at developing in addition to
the projects already ongoing. | hope you will contribute to this
process, as it will help future plaing.

IUCN Red List updates 202

This year the Red List database will be updated twice during
the year. Submission of a Red List assessment by the dates
listed does not guarantee whether it will be published by the
first proposed date. Thesehedules may change but at present
the submission and target publication dates are:

Version Submissiortarget date  Publicationdate
20241 29 March2024 27 Jwne2024
20242 19 July 2024 22 October 2024

Outputs from the ConFreM us project 2023

The BEiropeanJnion (EU)funded ConFreMugConservation

of Freshwater Musselgyoject is working together as an
official project partner with the [IUCN EU Pulse Project (also
funded bythe EU) to produce an IUCN European Freshwater
Bivalve Conservation Action Bh as a joineffort that is
meeting project outcomes for batieseEU funded projects.

It will be referred to the EU policy office for their input and
Rossiblg us@ pushing ircountry actions.

There have been various meetimg<ConFreMus
participantduring 2023 bringing together experts on
freshwater bivalves in Europ&he major meeting in January
2023 started the process of creating a unified Conservation
Action Plan for all of the Freshwater Bivalves, including the
Sphaeriidae. Thplanning process is still ongoing and the
full report including policy recommendations should be
completed by April 2024Two particularly notable
synthesis/review papers were publishéir abstracts are
reproducechere.

A global synthesis of predatioron bivalves

Meira, A., Byers, J.E. & Sousa, R. 2024global synthesis of
predation on bivalvesBiological Review®nline early

Predation is a dominant structuring force in ecological
communities. In aquatic environments, predation on bivalves
has long been an important focal interaction for ecological study
because bivalves have central roles as ecosystem engineers,
basal components of food webs, and commercial commodities.
Studies obivalves are common, not only because of bivalge
central roles, but also due to the relative ease of studying
predatory effects on this taxonomic group. To understand
patterns in the interactions of bivalves and their predators we
synthesised data fron2%ears of peereviewed studies on

bivalve predation. Using a systematic search, we compiled 1334
studies from 75 countries, comprising 61 bivalve families (N =
2259), dominated by Mytilidae (29% of bivalves), Veneridae
(14%), Ostreidae (8%), Unionidae’f}, and Dreissenidae and
Tellinidae (6% each). A total of 2036 predators were studied,
with crustaceans the most studied predator group (34% of
predators), followed by fishes (24%), molluscs (17%),
echinoderms (10%) and birds (6%). The majority of studies
(86%) were conducted in marine systems, in part driven by the
high commercial value of marine bivalves. Studies in freshwater
ecosystems were dominated by wrative bivalves and nen

native predator species, which probably reflects the important
role of bblogical invasions affecting freshwater biodiversity. In
fact, while 81% of the studied marine bivalve species were
native, only 50% of the freshwater species were native to the
system.

In terms of approach, most studies used predation trials, visual
analsis of digested contents and exclusion experiments to
assess the effects of predation. These studies reflect that many
factors influence bivalve predation depending on the species
studied, including (i) species traits (e.g. behaviour, morphology,
defenceamechanisms), (ii) other biotic interactions (e.g.

presence of competitors, parasites or diseases), and (ii)
environmental context (e.g. temperature, current velocity, beach
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exposure, habitat complexity). There is a lack of researchnonthe Sousa, R., Zaj Nc, T., HalabowskKki
effects of bivale predation at the population and community Y.V., Carvalho, F., Castro, P., Douda, K., da Silva, J.P., Ferreira
and ecosystem levels (only 7% and 0.5% of studies respectively ~ Rodriguez, N., Geist, J., Gumpinger, C., Labecka, A.M., Lajtner
examined impacts at these levels). At the population level, the J., Lewin, 1., Loped.ima, M., Meira, A., Nakamura, K., Nogueira,

. : : J.G., Ondina, P., 0Ugo, M., Rei
aya|lable stu@es demonstrate that predation can decrease M.O.. Teixeira, A. Thielen. EUr ba Es k a, M. . Var al
bivalve density through esumption or the reduction of ' Wengstrom, N., ZajNc, K.2AZier|i
recruitment. At the community and ecosystem level, predation roadmap for the conservation of freshwater mussels in Europe.
can trigger effects that cascade through trophic levels or effects Conservation Biolog37(2): 13994

that alter the ecological functions bivalves perform. Given the

conservation and commercial impaorte of many bivalve Reaister mollusc conservation projects

species, studies of predation should be pursued in the context of . .
global change, particularly climate change, acidification and Th.e new reprting system created ijel UCN S S C. Chai
office is now in operation. It allows members to add projects

biological invasions. ) - . .
g into the official reporting by SSC to the main IUCN members.

Review of the globally invasive freshwater mussels in the The advantage of adding your projects into the 886
genusSinanodontaModell, 1945 system is that there maye small funding opportunities that
Douda., Zieritz, A., VodakovaB.,Ur b a (&, Badotov, |.N., occur over theourse of thgear, but these are only open to
Markova,J.,Froufe,E., Bogan A.E. & LopesLima, M. 2024. officially registered projects. Last year two members got
Review of the globally invasive freshwater mussels in the genus funding for their projects, one project was funded by the
SinanodontaVlodell, 1945.HydrobiologiaOnline early SEGREFoundation to work on freshwater bives in
In this review, we synthesize the current knowledge of the Morocco(see the article b@hamiziet al. onp. 270f this
biology, ecology, and impact &inanodontdreshwater issue ofTentaclg. Smaller funds were obtained to work on
mussels (Bivalvia, Unionidae), native to East Asia, that have Cremnoconchuspecies in Indigsee the article bgjravind &
successfully invaded Europe, Central America, North Africa, Jadhawon p. 6of this issue ofTentaclg.

and several Asian regions. The main introduction pathways

of Sinanodontavere reconstructed based on DNA sequence

data and distribution records. We show that invasive lineages

of Sinanodontdelorg to three species, name$y, woodiana.

str. (fAtemper aS.eaciica viat sriovpe oc all i

i nvasi veo0 Sllauta€haiggengralist fisklispersed

larvae, short life span, high fecundity, use by humans for

multiple purposes, and aljlito establish populations in

anthropogenically disturbed conditions were identified as crucial

_tralts driving th_elr invasions. Ir_lformatlon_on the consequences

is scarcer, buBinanodontacan impact native species through

larval parasitism, host fish/foagbmpetition,and parasite Facilitating species conservation planning workshops

transmission. In addition, ecosystem effects thrahgh

filtration 1 biodepositiori excretion activity and the occurrence

of massive dieffs were detected. Ecosystem services and

disservices have not yet been quantifiedneatdocal scales,

and management methods in the invasive range are understudied. ;

A better understanding &nanodontacology, impacts, and IS 13_January 2025)

management options is urgently needed to make informed Registration feet)S$300

decisions and set realistic and impactful restoration goals This is anintroductoryspecies conservationgsinirg course
Additional ConFreMus project publications offered by the IUCN Conservation Planning Specialist Group

(CPSQ. Thetarget audiences are government wildlife agency

staff, IUCN SSC Specialist Group membarsd other

If you think your project couldontribute to knowledge

relevant tomollusc conservation and is working in the areas of
Red List Assessments, Green List assessments, Conservation
Genetics or Field surveythen please contact Mia Bthm
Nefn&il9mbBohm@indyzoo.cojrand provide a few paragraphs

to describe your project. We will requirditke, geographical

area, taxonomic grougnd basic description of the project to

be undertaken and any current funding sources.

Dates:
1 30 September22 November 2024closing date for
applicatbnsis 9 September 2024)
1 3 February 21 March 2025closing date foapplications

Geist, J., Thielen, F., Lavictoire, L., Hoess, R., Altmueller, R.,
Baudrimont, M, Blaize, C., Campos, M., Carroll, P., Daill,,D

Degelmann, W., Dettmer, R., Denic, M., Dury, P., de Eyto, E., conservation professionals working in zoos, aquariums,
Grunicke F., Gumpinger, C., Jakobsen, P.J., Kaldma, K., Klaas, universities or field programes, responsible for the

K., Legeay, A., Mageroy, J.H., Moorkens, E.A., Motte, G., development of species conservation plans. By the end of the
Nakamura, K., Ondina, RQsterling, M., PichleScheder, C., course, participants will be able tb:apply theCPSG Species
Spisar, O., Reis, J., Schneider, L.D., Schwarzer, A., Selheim, H., Conservation Plaring Principles and Steyts the design and
Soler, J., Tekinen, J., Taylor, J., Strachan, Blengstrém, N. & facilitation of species conservation planning proces2es;

Z a j, N2023. Captive breeding of European freshwater mussels
as a conservation toa:review.Aquatic Conservation: Marine
and Freshwater Ecosyster83(11): 13211359

demonstrate the role of the facilitator in conserzased
decision making; and) select facilitation tools to help groups

Ollard, I. & Aldridge, D.C. 2023. Declines in freshwater mussel solve problems, niee decisios and develop plan€lick here
density, size and productivity in the River Thames over the past to find out more about the course and how to apply to an
half centuryJournal of Animal Ecolog92: 112-123 upcoming session.
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https://doi.org/10.1007/s10750-023-05457-3
https://onlinelibrary.wiley.com/doi/10.1002/aqc.4018#:~:text=Recent%20studies%20reveal%20that%20some,et%20al.%2C%202022).
https://onlinelibrary.wiley.com/doi/10.1002/aqc.4018#:~:text=Recent%20studies%20reveal%20that%20some,et%20al.%2C%202022).
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2656.13835
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13994?utm_sq=gxlzdwfgsr
https://urldefense.com/v3/__https:/drive.google.com/file/d/1MyUkcYV1o6-o9rvxXQsMkfidJNhuEWxt/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurElY3I1zE$
https://urldefense.com/v3/__https:/drive.google.com/file/d/1MyUkcYV1o6-o9rvxXQsMkfidJNhuEWxt/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurElY3I1zE$
https://drive.google.com/file/d/1MyUkcYV1o6-o9rvxXQsMkfidJNhuEWxt/view
https://urldefense.com/v3/__https:/cpsg.org/our-approach/cpsgs-species-conservation-planning-principles-steps__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEr04pmOd$
https://urldefense.com/v3/__https:/cpsg.org/our-approach/cpsgs-species-conservation-planning-principles-steps__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEr04pmOd$
https://drive.google.com/file/d/1MyUkcYV1o6-o9rvxXQsMkfidJNhuEWxt/view
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Wildlife disease risk analysis

Dates:
1 28 August 25 October 2024closing date for
applicationss 5 August 2024)
Registration feety S$500

This is an introductory coursmthe|lUCN Guidelines for

Wildlife Disease Risk Analysi(WDRA). This course is

designed to equip participants with an understanding of how to
put the guidelines into practice. Our target audiences are
government wildlife agency staff, IUCN SSC Specialist Group
members and other caryation professionals and

veterinarians working in zoos, aguariums, universities or field
progranmmes, responsible for planning for disease management
at the interface between people, places and wildlife. By the
end of the course, participants will be atilel) recognse and
justify situations where a WDRA process can contribute to
wildlife conservation, domestic animal health care and public
health protection2) explain how the principle of One Health
and the science of epidemiology are applied to a WDddd

3) design a workshop to effectively engage multiple
stakeholders in completing a WDR@Iick hereto find out

more about the course and how to apply to an upcoming
session

Ex situ conservation assessment

Dates:Self-paced(no closing date foapplication$
Registration feedS$300

The IUCN Conservation Planning Specialist GroQ®§Q

is partnering with The Nature Conservancy to bemxgsitu
conservation assessment training to a global audience
through a sevemodule online course. Aex situ
conservation assessmdeadsin situandex situspecies
expertsthroughthe five-step decision process of tHeCN
SSC Guidelines on the Use of Ex Situ Maeagnt for
Species Conservatido evaluate the valuandfeasibility of
vasriousex situactivities forconservation of species.
Incorporating preecorded lectures, readings and case
studies from conservation practitioners across the globe,
course partipants will learn the steps and techniques for
assessingx situconservation options for their species. This
process is applicable to afixa fauna, flora and funiyand
can be conducted as a single species or fapHties
evaluation. This course will be of value to wildlife managers
and researchergovernment wildlife authoritiedUCN
Specialist Groupsstaff in zoos, aquariums, botanic gardens
and wildlife rescueenterspeople working with biobanks
and anyone involved in planning for the conservation and
management of wildlifeTheaim is to equip course
participants with the knowledge and skills needed to
undertake aallaborative, multistakeholdeex situ
conservation assessment, either as a stdode exercise or
as part of a broader, integrated conservation or collection
planning process. This course promotes collaboration
between the field anex situcommunities to support
development of effective consettion strategies for all
threatened species using thae PlarapproachClick here

to find out more about the course and how to apply

New global freshwater mollusc assessment project

ThelUCN Biodiversity Assessment and Knowledge Team
(BAKT) freshwater programme is managed by Catherine
Sayer in CambridgdJK. Recently they have secured funding
to complete the Global Assessment of all Freshwater
Mollusca. This project follows on from the various regional
assessment projects carried imuEurope, Asia, Africa and
South America over the last 13 years. It will involve
publishing Red List assessments of all formally described
species of freshwater molluscs. The project sfiarielanuary
2024 and runs for thrgeears. We have already statto

contact key project members, many of whom are members of
the IUCN Species Survival Commission Mollusc Specialist
Group. As a first step to the assessment process, we are cross
checkng the species list iMolluscaBasewith a species list of

all freshwater molluscs in the Red List to identify the missing
species requiring assessment.

Over the next six months we will be reaching out to people in
North America, South America, Asia aAdistralia as these

are key gap regions to assess for this project. If you have any
interest in contributing to this project, please contact the Chair,
Mary Seddonat mary.molluscsg@gmail.com

MEETINGS 2024 and 2025

This is not a comprehensive list of mollusc and conservation
related meetings but includes those for which people have sent
me details and thmajor oneghat | am generally aware of
without doing a thorough seardRobert CowieTentacleeditor.

2025 World Congress of Malacology (XXIl WCM)

and Brasilian Malacological Meeting (XXIX

4 Save the date 4

22° World

Congress of

Malacology '4

We invite all to join us at
theUnitas Malacologica
(UM) World Congress of
Malacology (XXII WCM)

in August 2025 on the
premises of the Reboucas
Convention Centeand the
Butantan Institutein Sao
Paulo, Brail. Every three
years the congress is held in

08/20885 | Brazil ‘
different countriesand this

- UNITAS Malacologica .
will be the first timet will

be held in Latin Ameria. As it is the year of the Briéian
Malacology Meeting (XXIX EBRAM), we joired forces with
Sociedade Brasileira de Malacologia (SBMagdchostthe
event. We count on the participation of professionals and
students obiological sciences and related areas
(oceanography, geology, veterinagience environmental
science, among bers), representatives of public agencies,
governmental and negovernmental institutions, promoting a
valuable international scientific exchangereéearch and
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https://urldefense.com/v3/__https:/drive.google.com/file/d/1GU9boSDMns_7WCljiJwXVUJv8d9yK4s2/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEgZTGICw$
https://urldefense.com/v3/__https:/drive.google.com/file/d/1GU9boSDMns_7WCljiJwXVUJv8d9yK4s2/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEgZTGICw$
https://urldefense.com/v3/__https:/drive.google.com/file/d/1GU9boSDMns_7WCljiJwXVUJv8d9yK4s2/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEgZTGICw$
https://urldefense.com/v3/__https:/drive.google.com/file/d/1GU9boSDMns_7WCljiJwXVUJv8d9yK4s2/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEgZTGICw$
https://portals.iucn.org/library/sites/library/files/documents/2014-064.pdf
https://portals.iucn.org/library/sites/library/files/documents/2014-064.pdf
https://portals.iucn.org/library/sites/library/files/documents/2014-064.pdf
https://urldefense.com/v3/__https:/www.cpsg.org/our-approach/one-plan-approach-conservation__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEh4FAmZf$
https://urldefense.com/v3/__https:/drive.google.com/file/d/1qpy4tH4zSJCMwHR-7mHhLSahgEq267ta/view?usp=sharing__;!!PvDODwlR4mBZyAb0!XGu8kfwOfOU2F2bTZ8z2Cem-hGlHVM5VHDxBiWdvIcYf8b5bB846QkkCt13TByqHBjHDpY0xsDwbOjurEtxR7xQT$
https://www.synchronicityearth.org/partner/iucn-bakt-freshwater-unit/?fwp_programme=freshwater#:~:text=The%20Biodiversity%20Assessment%20and%20Knowledge,the%20most%20important%20sites%20for
https://www.molluscabase.org/index.php
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ideas in nalacology and related aredswill be very pending sponsorship of the event. Theréaléo be ontributed
gratifying to be able to provide the smibility for many Latin oral and postepresentatiorsessios. Note thathe deadline
Americanstudents (at different trainirigvelsfrom for submission of abstracts for talaedposters is 21 June.

undergraduate to postdoctoral) to participate in an event of this For more information see the conferemgebsite or email the

size. We will highlight activities related to technology, AMS presidentPatrick Krug pkrug@calstatela.ediu
biodiversity, conservation, malacocultuatienand nvasive

species, bioindicators, medical and applied malacology, 1
anthropogenic and climate interference, and other areas. At the
same time, the proposed scientific prognaeaims to answer th
current questions involvingnolluscs. The congress

traditionally bringstogether professionals from various j E uroma l

0th Euromal Conference

countries alrounrcll the V\;Oﬂd., geTeraélng extre_mel)ll va}luable 15-20 September 2024 Natural History
institutional exchange for niahal and international science. Heraklion, Crate Museum of Cref

It will be a pleasure to share this meeting with you! More

details soon! Please pay attention to our websites: Meeting dates: 120 September 2024 _
https://www.unitasmalacologica.org/ Location: Cultural Conference Centretdéraklion, Crete,
https://&malacologia.com.br/ Greece

Organisers: Hellenic Malacological Society and the Natural
History Museum of Crete

Website:euromal2024.gr

Contact emaileuromal202&gmail.com

We are pleased to announce finehcoming conference of the

President DrlLenita de Freitas Tallarico UNITAS European Malacological Societies in Crete (Greece).

Malacologica The motto of EUROMAL 2024 is

PresidenDr. Eliane Pintor de Arruda Sociedade Brasileira rapidly changing planeto. The

de Malacologia other things, is to highlight the importance of molluscs in our
efforts to understand and address anthropogenic impacts on

2024 Joint meeting the environment.

American Malacological Society (AMS) Therefore, for EUROMAL 2024 all aspects of research
Western Society oMalacology (WSM) concerning diversity, function, ecology, evolution, behavior,
International Heterobranch Workshop utility and conservation of extant and fossil molluscs in the 21st
century are welcome. The meeting will continue the successful
tradition ofthe past EUROMAL congresses, and we invite
everyone with an interest in molluscs to join EUROMAL 2024
in Heraklion and to present and discuss their work.

The 90th American Malacological Society meeting will be Details and key dates can be found onwieésite
held jointly with the 57th meeting of the Western Society of

Malacology (WSM) and the 7th International Heterobranch Conchologists of America 202 convention

Workshop (IHW).Thejoint meeting will take place froshto The 2024 convention of th@onchologists
7 August 2024 in Los Angeles, Califorraathe Hilton of America will be held at thédilton
Pasadena hotel and conference center. Melbournehotel inMelbourne, Florida
The meeting will open the evening of 4 August with a USA. The convention will have an
wel come reception on the hotel ds out dyBRicsem withtheiGames taking
registration. Eah day will have a morning symposium with place in Paris thigear. The convention
invited speakers. The topic of the AMS President will run from 12 to 16 Juneor more
Symposium (5 August) will be fiMol I us dformagon, pleasgsgedhe Convention
mechani s ms aAsympasiuny hestesl bytWsKI (6 website

August) will feature research on the ecology and diaiwf . . .

terrestrial molluscsAnd the IHW will host a symposium (7
August)on marine heterobranchs. The meeting will also The 12th North Amergan Paleontological Convention
include a symposium on molluscs in education and outreach, (NAPC) will be held at the University of Michigan frof to
focusing on work using molluscs to convey science to diverse 21 June 2024The NAPC brings together professionals,
student groupand indigenous communities. This is being graduate and undergraduate students, amateagqueiblogists

organsed by theAMS6 s  Justi ce, Equity, JahliMi&dsted niembe® 8f the public from aérahe world
Inclusion (JEDI) Committee and will feature invited speakers andcovers all branches of galontology, including vertebrate,
and a panel discussion, and a hosted lunch for students invertebrate, pakobotany, micropakontology, paleo
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