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Editor Column 

 

Dear members, 

Firstly, we would like to congratulate the new 

members of the council. We wish you all, the 

best and hope you enjoy this new stage. At the 

same time, we would like to thank the outgoing 

members for their excellent work during the 

time they held positions of responsibility on the 

board. Thank you very much! 

WCM 25 is now behind us, and our past 

president, Lenita Tallarico, provides us in this 

issue, with a complete report on how the 

congress unfolded. And, because we have to 

think about the future, our current president, 

Isabel Hyman, is already beginning preparations 

for our next meeting in 2028 in Australia. 

Following the columns by the treasurer and 

secretary, we can read the reports from the 

winners of the research awards. 

As most of you already know, in the last general 

meeting, the position of co-editor of the 

Newsletter was approved. I have proposed 

Cristian Aldea, professor at the University of 

Magallanes in Chile. Welcome Cristian, and thank 

you very much for agreeing to help with this task. 

To finish, we encourage you to visit the UNITAS 

website. Kevin, our webmaster, has done a 

magnificent job of revamping it, and in line with 

these changes, we have also changed the format 

of the Newsletter. We had been using the same 

format for many years, and with the addition of 

a new co-editor, we thought it was the ideal 

time for a change. I hope you like it. 

JST & CLAV 

 

Our aim  is to  further  the study  of  Mollusca  by individuals,  societies and 

institutions  world -wide  

https://www.unitasmalacologica.org/
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President´s Message 
 
Dear UNITAS members, 

It is a great honour to be elected president of 

UNITAS Malacologica for the next three years 

and to host the next WCM in Sydney, Australia. 

Thank you to the UNITAS council for welcoming 

me on board, and congratulations to Lenita and 

her organizing team on what was by all accounts 

a wonderful WCM in São Paulo in 2025. 

My steering committee and I are very excited to 

be planning for the next WCM in Sydney, in 

collaboration with the Malacological Society of 

Australasia. We look forward to welcoming you 

to our beautiful harbour city in late November / 

early December 2028, just at the very beginning 

of summer weather. Sydney is Australia’s largest 

city, built on low hills surrounding a magnificent 

harbour, and featuring the famous Harbour 

Bridge (one of the longest steel-arch bridges in 

the world) and the dazzling Opera House with 

its iconic sails. Sydney also has an indigenous 

history dating back at least 30,000 years. It is a 

highly multicultural city with nearly 50% of 

residents born overseas, and this is reflected in 

our cuisine, a multicultural melting-pot with 

strong Mediterranean and Asian influences. We 

hope you will have time to explore some of the 

city’s many museums, galleries, restaurants, 

beaches and bushland. 

We are planning to hold the conference on the 

lovely campus of Macquarie University in the 

north of Sydney, with the option for all attendees 

to stay on campus in university accommodation. 

There are also plenty of hotels nearby, and 

Macquarie University is only 20 minutes from the 

heart of the city by public transport. 

We also hope you will get the chance to see 

some of our native animals, and I’m not only 

talking about kangaroos and koalas! There are 

over 2,000 mollusc species found around 

Sydney alone, and we hope to arrange some 

excursions that will allow you to see some of 

them, and to enjoy our unique flora and fauna.  

So all the best for a wonderful 2026, and we are 

looking forward to seeing many of you in 

Sydney in 2028. 

 

Dr Isabel Hyman 

Research Scientist | Malacology 

Australian Museum 1 William Street Sydney 

NSW 2010 Australia 

UM President  

 
 
 
Past President’s Message 
 
Report WCM 2025 in São Paulo, August 4th to 8th 

"One Planet, One Health, One Challenge"  

Molluscs and Global Health: Integrating 

Science for the Well -Being of One Planet  

Dear readers 

It was with great satisfaction that we 

held the World Congress of Malacology for the 

first time in Latin America in partnership with 
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the Brazilian Society of Malacology (SBMa). The 

XXII World Congress of Malacology, concurrent 

with the XXIX Brazilian Meeting of Malacology, 

was held at the Butantan Institute in São Paulo, 

Brazil. We are deeply grateful to the Butantan 

Institute for allowing us to hold the conference 

at the Butantan Institute's Technology Park and 

School of Education. Despite institutional 

setbacks, we held an event that brought 

together many researchers and students from 

Latin America who, for financial reasons, could 

not attend an international event, as well as 

many participants from different parts of the 

world. We know that São Paulo is not a 

particularly inviting city for holding an event of 

this type for many delegates, but we 

considered the logistical issues of reaching 

Brazil, as it is a truly large country with diverse 

economic realities. The objective was to 

integrate education (bringing together 

students of all levels), research, technological 

activities, scientific and cultural outreach, 

promoting valuable international scientific 

exchanges in Malacology and related fields. 

We had a team of malacologists from 

different Brazilian and international institutions 

(Butantan Institute, UERJ, UFSCAR, UNICAMP, 

UNIRIO, USP, UFSCPA, UFJF, IFRR, UNAM, 

UVigo, Field Museum, University of Helsinki), 

and with the support of the malacological 

societies AMS (American Malacological Society, 

SEM (Spanish Society of Malacology), ASAM 

(Argentine Association of Malacology), SMU 

(Malacological Society of Uruguay), SMMAC 

(Malacological Society of Mexico), and SMACH 

(Malacological Society of Chile), as well as many 

other participants who helped us during the 

congress. I would like to highlight all the support 

I received from the Butantan Institute team, the 

students, and the members of the Brazilian 

Society of Malacology, who gave us a lot of 

support in organizing this congress. 

WCM2025 kicked off late in the 

afternoon of August 3rd with an icebreaker 

party at “Espaço Rockambole”, a nightclub and 

cultural center in the Vila Madalena 

neighborhood, a bohemian area of São Paulo. 

The event featured typical snacks, drinks, and a 

musical group playing traditional Brazilian 

sambas. It was a very pleasant moment meeting 

many people who had not yet attended an in-

person event since the COVID-19 pandemic. 

 

  

Espaço Rockambole - Icebreaker location. 
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Four days of intense scientific activity 

began on Monday and ended on Thursday, 

with Friday dedicated to technical visits. On 

Monday, the activities took place at the 

Escola Superior do Instituto Butantan (Higher 

School of the Butantan Institute) to host 

together the XXIX Brazilian Malacology 

Meeting. The remaining days were held at the 

Science Park in four simultaneous rooms. 

 

Chairwoman Dr Lenita Tallarico with the 

WCM2025 Wind Banner at the opening of 

the congress. 

Center for Scientific Development (IB) Director and 

conceptualizer of the exhibition, Dr Sandra Coccuzzo 

Sampaio Vessoni. 

Director of the Butantan Institute, Dr Esper 

Georges Kallás thanking everyone for their 

presence at the meeting. 

Secretary of Unitas Malacologica Dr Yasunori Kano 

welcoming the congress participants. 
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Opening ceremony of the WCM2025 at the Higher School of the Butantan Institute. 

 

OPENING LECTURE – Dr Sonia Barbosa dos Santos. 

 

We had the participation of 

approximately 300 participants from 37 

countries: Brazil (153), USA (29), Chile (13), 

Japan (9), Spain (8), Argentina (7), Germany (7), 

Mexico (7), Poland (6), Philippines (6), United 

Kingdom (6), Australia (5), India (5), France (4), 

Russia (4), Canada (3), Italy (3), Norway (3), Peru 

(2), South Africa (2), Uruguay (2), Belgium (1), 

Colombia (1), Costa Rica (1), Czech Republic (1), 

Egypt (1), El Salvador (1), Finland (1), Greece (1), 
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Hong Kong (1), New Zealand (1), Nigeria (1), 

Paraguay (1), Portugal (1), Sweden (1), 

Switzerland (1), and Ukraine (1). The congress 

was attended by 165 students and 135 

professionals, with 178 poster presentations 

and 202 oral communications. Four plenary 

speakers (Dr. Sonia Barbosa dos Santos – Brazil, 

"Freshwater limpets of South America: what do 

we know and what remains to be learned?"; Dr. 

Julia D. Sigwart – Germany, "An integrative 

approach to global malacology: species, trees, 

and unknown frontiers"; Dr. Chong Chen – 

Japan, "Feeding off the Land: Diversity and 

adaptation of mollusks from deep-sea 

chemosynthesis-based ecosystems"; and Dr. 

Alexander Turra – Brazil, "Blue One Health - the 

ocean and us as one") were presented. In 

addition to the traditional symposia, such as 

the one promoted by the AMS, WCM 2025 also 

hosted the XXIX Brazilian Malacology Meeting 

(EBRAM), organized by the SBMa. In total, 27 

symposia were held, a workgroup (Taxonomic 

Catalog of the Brazilian Fauna (TCBF): updating 

non-native and invasive molluscs in Brazil), and 

three assemblies of scientific societies: UNITAS 

Malacologica, SBMa, and AMS, an auction for 

student funds, a cultural presentation (Science 

Slam), an exhibition at the Museum of 

Microbiology, awards for students from the 

societies Unitas Malacologica (six awards), the 

Brazilian Society of Malacology (eight awards), 

the American Society of Malacology (four 

awards), the Malacological Society of Japan 

(two awards), and the Malacological Society of 

London (two awards) for the best oral 

presentations and panels, and three more 

awards for the best ‘malacophotos’, totaling 25 

awards.  

The Simposiam were proposed and 

organized by their coordinators and some were 

organized by the organizing committee so that 

all oral presentations were within the proposed 

themes:  

1. Perspectives on conservation of freshwater 

mussels (two sessions); 

2. Young Taxonomists Symposium;  

3. Multidisciplinary Approaches to Mollusca 

Systematics and Taxonomy;  

4. Molluscs in One Planet: species 

distributions through space and time;  

5. Citizen Science and Mollusks: Bridging 

Communities and Research / Diversity, 

equity, and inclusion in Malacology 

6. Molluscan Macroecology and 

Biogeography;  

7. Invasive gastropods as agricultural pests;  

8. Terrestrial gastropods of Latin America; 

9. Epidemiologic and ecologic aspects of 

Malacology and snail control;  

10. Cephalopod Biology, Ecology and Life 

History / Diversity and Evolution of 

Mollusca 

11. Diversity and Evolution of Marine 

Heterobranchia (three sessions)  

12. AMS President's Symposium - Teaching an 

Old Mollusk New Tricks: Innovative 

Research Using Museum Collections;  

13. Molluscan microbiome / Emerging 

imaging technologies in malacological 

studies 

14. Palaeontology of marine Cenozoic 

molluscs;  

15. Genetic and genomic in Malacology 

16. Bridging Tradition and Technology: 

Advancing Mollusk Collection Stewardship 

and Research - Society for the Preservation 

of Natural History Collections (SPNHC) 

Symposium 

17. Molluscs as bioindicators;  

18. Invasive Alien Species in Malacology 
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19. From Architaenioglossa to Neogastropoda 

– systematics and evolution of 

caenogastropods 

20. Molluscan behaviour in an evolutionary 

ecology context 

21. Ecology and Conservation of Mollusca 

22. Evolution of molluscan weirdness / 

Diversity and Evolution of Mollusca 

23. Deep-sea Molluscs: a Synthesis;  

24. Molluscs in cave environments / Diversity 

and Evolution of Mollusca 

 

 

During WCM 2025, productive scientific 

discussions were held, sharing and discussing 

ideas and perspectives on mollusks. The 

proposed program addressed current issues 

involving mollusks, evolutionary and 

developmental aspects, taxonomy, phylogeny, 

paleontology, genomics, functional 

morphology, ecology, biodiversity, 

conservation, exotic, and endangered species, 

bioindicators, anthropogenic and climatic 

impacts, medical and applied malacology, and 

all methodological innovations related to 

malacology. The event aimed to encourage 

participants to reflect on the future through a 

critical look at scientific knowledge, including 

advances, challenges, and gaps, such as: 

scientific-cultural references and legacy for 

future generations; biodiversity conservation; 

the impacts of invasive alien species/pests; the 

popularization of science; the pursuit of One 

Health; how to encourage and support the 

economy in traditional communities; among 

others. The traditional symposium of young 

taxonomists, an event held at national SBMa 

meetings, which this year allowed the inclusion 

of young researchers, providing great visibility 

to the work of all students. In return, they had 

the opportunity to exchange experiences with 

major established names in world malacology. 

The WCM2025 abstract book is available for 

download on the websites of both societies: 

UNITAS Malacologica : 

http://www.unitasmalacologica.org/congress

.html  

SBMa: 

http://sbmalacologia.com.br/wp-

content/uploads/2025/11/Abstract -Book-

WCM2025-v.2.pdf 

 

 

PLENARY LECTURE – DR Julia Sigwart. 

 

PLENARY LECTURE – Dr Chong Chen. 

 

http://www.unitasmalacologica.org/congress.html
http://www.unitasmalacologica.org/congress.html
http://sbmalacologia.com.br/wp-content/uploads/2025/11/Abstract-Book-WCM2025-v.2.pdf
http://sbmalacologia.com.br/wp-content/uploads/2025/11/Abstract-Book-WCM2025-v.2.pdf
http://sbmalacologia.com.br/wp-content/uploads/2025/11/Abstract-Book-WCM2025-v.2.pdf
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POSTER SESSION at the Butantan Institute Boulevard. 

 

 
American Malacological Society Auction organized by president Dr Jingchun Li. 

 

 
Symposium Diversity and Evolution of Marine Heterobranchia. 
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Symposium Palaeontology of marine Cenozoic molluscs. 

 

 

AWARDS 

UNITAS Malacologica   

UM Best Oral: Monisha 

Parameshwar Bharate – 

University of Bergen, Norway. 

Title of the Abstract: 

"Unraveling the secrets of 

Smaragdinella marine snails: 

the only rock-dwelling 

genus of cephalaspids". 

UM 2nd Oral: Yu Kai Tan – 

University of Michigan, USA. 

Title of the Abstract: "Peek-a-

boo: cryptic diversity in 

carrier snails reveal 

phylogeographic 

boundaries". 

 

UM 3rd Oral: Maria 

Fernanda Rosa da Silva – 

Universidade Federal de São 

Carlos, Brazil. Title of the 

Abstract: "Assessing 

microplastic retention and 

bioaccumulation in 

Anodontites trapesialis: a 

freshwater bioindicator study". 
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UM Best Poster: Andrew 

Faner Torres – University of 

Amsterdam, Netherlands. 

Title of the Abstract: 

"Capturing reef gastropod 

diversity along the centre of 

the coral triangle using arms 

and the novel GASTRO16 

metabarcoding marker". 

UM 2nd Poster: Antônia 

Ribeiro Cruz Silva – Museu 

Nacional, Universidade 

Federal do Rio de Janeiro, 

Brazil. Title of the Abstract: 

"Isolated beauty: nudibranch 

diversity from Gough Island, 

South Atlantic Ocean". 

UM 3rd Poster: Yuki Nagai – 

Tohoku University, Japan. 

Title of the Abstract: 

"Infestation of farmed and 

wild molluscs by shell- boring 

polydorid species (Annelida, 

Spionidae) along the coast of 

northern Japan". 

 

 

BRAZILIAN SOCIETY OF MALACOLOGY 

(SBMa) 

Maury Pinto de Oliveira Award  

Undergraduate  

First Place, Poster: Carolina 

Nascimento dos Santos – Universidade 

Estadual de Campinas, Brazil. Title of the 

Abstract: "The anatomy of the eyes in the 

optic siphonal tentacles of the Antarctic 

bivalve Laternula elliptica (P. P. King, 1832) 

(Laternulidae)".  

Second Place, Poster: Julia do 

Nascimento – Universidade Estadual de 

Campinas, Brazil. Title of the Abstract: 

"Taxonomy, morphology, and 

distribution of the chitons (Mollusca: 

Polyplacophora) collected by the 

Brazilian Antarctic expeditions".  

First Place, Oral: Luca Castrezana – 

Universidade Estadual de Campinas, 

Brazil. Title of the Abstract: "Latitudinal 

distribution of mollusks associated with 

macroalgae along the Brazilian coast, 

oceanic islands, and the Caribbean".  

Second Place, Oral: Juliana Soares 

Ferreira – Universidade do Estado do Rio 

de Janeiro, Brazil. Title of the Abstract: 

"Fantastic mollusks and where they live: 

a playful activity about malacofauna of 

coastal ecosystems". 

 

Postgraduate  

First Place, Poster: Katarzyna 

Dorota Voncina – Senckenberg 

Research Institute and Natural History 

Museum Frankfurt, Germany. Title of the 

Abstract: "Reduction and aesthete patterns 
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in Cryptoplacoidea (Polyplacophora: 

Chitonida)". 

Second Place, Poster: Dina Mae 

Llido Ranises – Université Libre de 

Bruxelles, Belgium. Title of the Abstract: 

"Genetic mixing among invasive 

androgenetic Corbicula clams in western 

Europe". 

First Place, Oral: Adriana Marie 

Halvonik -Sanchez – University of S. 

Carolina, USA. Title of the Abstract: How 

feeding ecology and physiology contribute 

to niche differences among sympatric 

tropical chiton". 

Second Place, Oral: Lisa Rouressol 

– Carnegie-Caltech-Uvienna, USA-

Austria. Title of the Abstract: "Spatio-

temporal characterization of light organ 

genes and proteins during 

embryogenesis: how the symbiotic organ 

shapes its internal environment for 

symbiont integration". 

 

AMERICAN MALACOLOGICAL SOCIETY 

Constance Boone Award for Best 

Student Presentation  

First Place, Poster: Kokoro Holcomb 

– Reed College, USA. Title of the Abstract: 

"A study of phenotypic variation in 

Phyllaplysia taylori and trends in seagrass 

habitat along the north American west 

coast".  

Second Place, Poster: Andy Dick 

Yee Tan – University of Colorado 

Boulder, USA. Title of the Abstract: 

"Increasing rocky mountain and great 

plains region invertebrate representation 

in digital natural history collection 

databases". 

First Place, Oral: Molly Hayne – 

University of Colorado Boulder, USA. 

Title of the Abstract: "Educational 

applications of malacological museum 

collections for underrepresented 

students in Colorado".  

Second place, Oral: Diana Carolina 

Vergara – University of Michigan, USA. 

Title of the Abstract: "Drivers of microbial 

diversity in venomous marine snails".  

 

MALACOLOGICAL SOCIETY OF JAPAN 

Best Poster: Molly Lahn Rivers – 

University of Aberdeen, United Kingdom. 

Title of the Abstract: "Ontology of shell 

matrix proteins (SMPS) across molluscs". 

Best Oral: Daya Lynn Hall -Stratton – 

George Mason University, USA.  

Title of the Abstract: "Species 

confirmation and distribution of non-

native mystery snails Cipangopaludina 

japonica and C. chinensis within north 

America". 

 

MALACOLOGICAL SOCIETY OF LONDON 

Best Poster: Julia Mariana da Silva 

Carvalho – Universidade Estadual de 

Campinas, Brazil. Title of the Abstract: "A 

comparative study between two species 

of Caudofoveata (Mollusca): discovering 

new anatomical patterns through 

histology".  

Best Oral: Rafael Masson Rosa – 

Universidade de São Paulo, Brazil. Title of the 

Abstract: "Snails from the inside out: 

exploring the soft anatomy of gastropods 

through CT". 
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WCM2025 Award Winners – Best Oral Presentations and Posters. 

 

 

PHOTO CONTEST WCM2025 

First place: Lina Marie Raubold – 

American Museum of Natural History, 

USA. 

Title of the work: Translucent. 

First place: Lina Marie Raubold – American 

Museum of Natural History, USA. 

Title of the work: Feeling Blue. 
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Second place: Larissa Teixeira – 

MATER NATURA, Instituto de estudos 

Ambientais, Brazil. 

Title of the work: Snail yoga. 

Third place: Laura Przybysz Paitch – 

Universidade Estadual de Ponta Grossa, Brazil. 

Title of the work: Villain  or Anti-Hero? 

 

 

Official photos of WCM2025  

 



March  2025  Newsletter  No.  39  

UNITAS MALACOLOGICA NEWSLETTER 
 

NUMBER 40, MARCH 2026   15   

 

Dr Kevin Kocot - Alabama Museum of Natural 

History, USA. 

Dr Tauana Junqueira Cunha - Field Museum, 

USA. 

Treasurer Dr Bernhard Ruthensteiner Bavarian 

State Collection of Zoology, Germany. 

Past President Dr Gerhard Haszprunar - 

Bavarian State Collection of Zoology, Germany. 

Unitas Malacologica council members present virtually at the General Assembly  
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Dr. Jesus Troncoso (Newsletter Editor) and UM members at the General Assembly. 

 

Students awarded – UM Travel Grant 2025. 
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The new president of WCM, Dr. Isabel Hyman (Australian Museum), participated virtually in the 

General Assembly. The 2028 World Congress of Malacology will be held in Sydney, Australia. 

 

 

Exhibition Living Jewels – But Is That All?  

In this congress edition, we organized 

the exhibition "Living Jewels ð But Is That All?" 

at the Museum of Microbiology Prof. Isaias Raw 

(MMB). It opened on August 5, 2025, and will 

remain open to the public at the Butantan 

Institute's Science Park until the beginning of 

the next year, including schoolchildren and 

walk-ins. With a contemplative and educational 

approach, the exhibition articulates thematic 

content through collections, explanatory texts, 

panels, a collection of shells and ritualistic 

material, as well as two aquariums with 

gastropods that are the subject of research at 

the Butantan Institute's Parasitology 

Laboratory. Strengthening the relationship 

between science, society, and decision-makers 

is a complex and relevant challenge for 

enhancing critical awareness about the 

conservation of both aquatic and terrestrial 

ecosystems, the need to reduce social 

inequalities, food production and 

diversification, and the need to mitigate 

adverse environmental impacts and climate 

change. Thus, the exhibition's advantages 

include accessible scientific dissemination not 

only to professionals and students, but also to 

anyone interested in mollusk studies. 
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Exhibition invitation included in the delegate's kit during the congress. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Opening of the Exhibition "Living Jewels – But is that all?" and Exhibition Technical Sheet. 
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During the congress and even to this 

day, with the exhibition and the partnerships 

established, we had very productive moments, 

filled with great joy in sharing so much 

research, experiences, and friendship. I thank 

each of the participants once again and hope 

to see you all soon. 

 

 

Lenita de Freitas Tallarico – Instituto Butantan 

(IB), Brazil 

Chairwoman of Organizing committee 

WCM2025 

 

 

Treasurer’s Report 
 

Last year, Thomas A. Neubauer took over 

the role of Treasurer at Unitas Malacologica 

from Bernhard Ruthensteiner – this report was 

prepared by the both of us.  

Bernhard’s term of office was relatively 

short, particularly when compared to that of his 

predecessor (see UM Newsletter 37). However, 

his activities were intensive and went far 

beyond the management of finances. 

Transferring finances from Brussels to Munich 

required various organizational and formal 

procedures, such as officially registering Unitas 

Malacologica in Munich. This, in turn, 

necessitated a whole series of steps, such as the 

drafting of new constitution and many other 

bureaucratic procedures. 

All of this has only recently been 

completed successfully. With the receipt of the 

tax exemption certificate last December, UM is 

now officially recognized as a nonprofit/charity 

organization. This also means that membership 

fees and donations are tax-deductible, at least 

in Germany. We both have agreed to ensure a 

smooth transition between us. Bernhard is still 

involved in some activities, and his experience 

is a valuable asset. 

Now, let's look at the finances from the 

past year, 2025. Total income of €8,885.80 was 

offset by total expenditures of €14,612.17. The 

incomes consisted of membership fees 

(€4,525.62), donations (almost entirely €340.00 

from the Malacological Society of Japan — 

thank you!), and the surplus from the WCM in 

São Paulo (€4,019.18). The expenses included 

bank fees of €570.48, management fees of 

€1,554.69, and student grants totaling 

€12,487.00. The management fees covered the 

cost of official acts, such as amending the 

constitution, as well as the substantial cost of a 

tax advisor (€1,207.85). The student grants 

were awarded to nine students from various 

parts of the world to help them to attend the 

São Paulo WCM. 

According to the former President Lenita 

Tallarico's records, the finances of the WCM in 

São Paulo were as follows: after income of 

€70,883.24 and expenditures of €66,863.25, 

there was a surplus of €4,019.18 available for 

transfer to UM. Revenues consisted of 

registration fees (€48,164.95), grants from 

Brazilian organizations (€13,647.54 from the 

São Paulo Research Foundation, €6,140.35 

from the National Council for Scientific and 

Technological Development), and sales of 

event products (€2,930.40). The main 

expenditure items were a position that 

included airfare and daily allowances for the 
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organizing committee and plenary speakers, as 

well as website costs (€19,787.89), and another 

position that contained local event fees 

(€35,046.38). 

 

We would like to take this opportunity to 

raise an issue that places a considerable burden 

on the society – the fact that many members 

are not paying their dues. We understand that 

it is easy to forget to do so after a three-year 

period, which is why we send out regular 

reminders. On the other hand, the problem 

may be based, at least in part, on a 

misunderstanding: namely, that members must 

renew their membership. In fact, the opposite 

is true: if it is no longer desired, membership 

must be actively terminated. This causes 

uncertainty over how many active members the 

society actually has, and it requires a significant 

amount of extra correspondence. To clarify any 

ambiguity, the membership application form 

(https://www.unitasmalacologica.org/uploads/

7/4/8/7/74870527/um_application_form_2026

a.pdf) was amended accordingly. 

Members are kindly asked to pay their 

membership fees in time and to notify the 

treasurer should they wish to terminate their 

membership. We nevertheless hope to retain 

each and every member of our community. 

 

Bernhard Ruthensteiner & Thomas A. 

Neubauer 

UM Past Treasurer & Treasurer

 
 
 
Minutes of General Assembly 
 

Biologic Museum, Butantan Institute, São 

Paulo, Brazil 

18:40–19:45, Wednesday, 6th August 2025 

 

Co-chairs : President Lenita de Freitas Tallarico 

and Secretary Yasunori Kano 

Members participated on site: 37 

It was determined that a quorum was present. 

 

1. President’s report 

Lenita de Freitas Tallarico welcomed members. 

She reported (1) the registrations of 202 oral 

and 178 poster presentations at WCM 2025, 

which involved authors and co-authors from a 

total of 42 countries, and (2) a positive financial 

outcome from the congress that enables 

expenditure for grants and awards in 2026–

2028. She thanked the support from the 

Butantan Institute, which also organized ‘Living 

Jewels – But is That All?’ an exhibition of shells 

and on malacology at the congress venue. 

 

2. Treasurer’s report 

Bernhard Ruthensteiner gave a detailed 

presentation on the UM finances via Zoom. The 

previous WCM in 2022 resulted in a significant 

profit of €19,100.21 (income: €28,219.81, 

expenditure: €9,119.60). The accounts for the 

two succeeding years were as follows: income 

of €607.18 and expenditure of €12,753.48 in 

2023; income of €3,425.96 and expenditure of 

€7,280.99 in 2024. The income largely derived 

from membership fees; the largest item of 

expenditure was the Student Research Awards 

in both years. The total assets were €46,109.23 

as of the 31st of December 2024. 

https://www.unitasmalacologica.org/uploads/7/4/8/7/74870527/um_application_form_2026a.pdf
https://www.unitasmalacologica.org/uploads/7/4/8/7/74870527/um_application_form_2026a.pdf
https://www.unitasmalacologica.org/uploads/7/4/8/7/74870527/um_application_form_2026a.pdf
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3. Auditors’ report 

The Auditors’ report by Timea Neusser and 

Bastian Brenzinger were displayed on screen. 

They certified that the accounts for the years 

2023 and 2024 were in order and that the 

financial statement was an accurate record of 

UM’s financial position. 

 

4. Approval of the accounts  

The financial reports for the years 2023 and 

2024 were unanimously approved with 

applause from the members attending to the 

General Assembly. 

 

5. Secretary’s report 

Yasunori Kano reported on the 2023 and 2024 

Student Research Awards and 2025 Travel 

Grants. For 2023, 16 applications were 

submitted from ten countries, and three 

winners (Elisa Nocella, Akash Maitra and Junn 

Kitt Foon) received a total of €4,472. For 2024 

there were 24 applications from 16 countries 

and three winners (Lauren Eggleton, Kristine 

Faelnar and Giacomo Chiappa) receiving a total 

of €5,485. Details of the awardees and their 

results are shown in the UM Newsletters (nos. 

39, 40). Also, twelve Travel Grants were made 

to support the attendance of students and 

other early-career researchers to WCM 2025. 

There were 34 applications from 16 countries, 

including Brazil, Czech, Germany, India, Japan, 

Mexico, Netherlands, Nigeria, Norway, 

Philippines, Poland, South Africa, Spain, Russia, 

UK and USA. UM allocated for these travel 

grants a total sum of €13,590. 

 

6. UM website and Newsletter  

Kevin Kocot via Zoom announced a planned 

launch of a newly designed webpage of UM. 

Jesús Souza Troncoso, the current editor of the 

UM Newsletter, asked for a volunteer who 

would be willing to replace him as the next 

editor. 

 

7. Amendment to the Constitution  

Yasunori Kano reported that an amendment to 

the Constitution [‘§7 Council, 2. The executive 

committee authorized to represent the 

organization in the sense of §26 BGB consists 

of the 1st chairperson (President), the 2nd 

chairperson (Vice President), the Secretary and 

the Treasurer. Each of them represents the 

organization individually.’] was proposed, 

voted upon, and unanimously accepted at a 

Council Meeting on 12th December 2024. This 

enables the Treasurer communicates with 

authorities at the society seat in Munich. A 

Draft New Constitution, both original German 

and translated English versions, was then 

circulated to UM members via email on 23rd 

July 2025. The amendment was approved and 

ratified by a unanimous vote of the members 

attending to the General Assembly. 

 

8. Election for UM council 2025 –2028 

Thirty-one anonymous votes were cast and 

counted for the new Council members: 

 

Nominee yes no abstain 

Isabel Hyman (President) 28 0 2 

Yasunori Kano (Secretary, 3rd term) 30 0 1 

Thomas Neubauer (Treasurer) 30 0 1 

Kara Layton (Councilor) 29 1 0 

José Leal (Councilor) 29 0 1 

 

All nominees were thus duly elected. Lenita and 

Yasunori welcomed the new Council members 
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and thanked the retiring members, Gerhard 

Haszprunar (Past President), Bernhard 

Ruthensteiner (Treasurer), Tauana Cunha and 

Kevin Kocot (Council members), for their 

excellent contribution to UM over the last six 

years. Kara Layton introduced herself. Thomas 

Neubauer was introduced by Andrzej Kaim, 

and José Leal by Kevin Kocot. 

 

9. Venue for WCM 2028  

The incoming President Isabel Hyman 

introduced herself via Zoom and outlined 

preliminary information on WCM 2028, which 

will be held at Macquarie University in Sydney, 

Australia, likely during austral summer months 

(November or December). 

10. Retiring coun cil members  

A pre-recorded farewell speech from the 2019–

2022 President Gerhard Haszprunar was 

presented and then Bernhard Ruthensteiner, 

Tauana Cunha and Kevin Kocot gave short 

farewell speeches via Zoom. 

 

Minutes: Andrzej Kaim and Yasunori Kano 

 

 

Call for 2026 UM Student Research Awards  

 

Unitas Malacologica has been 

supporting student research since 2000. In 

years when the World Congress of Malacology 

takes place, Unitas Malacologica offers Travel 

Grants to support attendance of the Congress. 

In other years, the society offers Student 

Research Awards to support malacological 

research. 

Applications for the 2026 Unitas 

Malacologica Student Research Awards are 

now being accepted. Up to three awards of up 

to €1500 will be made. Awardees will also 

receive a three-year Unitas Malacologica 

membership. 

The application form and detailed 

instructions to apply for a UM Student 

Research Award can be found here:  

https://universityofalabama.az1.qualtrics.com/j

fe/form/SV_8esMwz63lqDgBDw 

Deadline: The deadline for submission of this 

form and the required letter of 

recommendation is 30 April 2026. A report 

summarizing the results of the work funded is 

to be submitted for publication in the UM 

newsletter at the end of the award period. 

Eligibility: We aim to support students who are 

currently enrolled in a degree-awarding 

program (Ph.D., M.S., or B.S.) and require 

financial support for their malacological 

research. We welcome multiple applications 

from the same research group, however we are 

unlikely to support more than a single 

applicant per group to ensure that funds are 

distributed widely. 

How to apply: To apply, please complete the 

application form. Incomplete applications will 

not be eligible for funding, so please ensure 

that all sections of the form are completed and 

that a letter of recommendation from your 

supervisor, group leader, or equivalent, is sent 

directly to Dr. Yasunori Kano (kano@aori.u-

tokyo.ac.jp) by the due date. 

The deadline for submission is the 30th of 

April 2026. 

 

https://universityofalabama.az1.qualtrics.com/jfe/form/SV_8esMwz63lqDgBDw
https://universityofalabama.az1.qualtrics.com/jfe/form/SV_8esMwz63lqDgBDw
mailto:kano@aori.u-tokyo.ac.jp
mailto:kano@aori.u-tokyo.ac.jp
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Research Award Report 
 
Note: The following three reports correspond 

to the 2024 winners of the UNITAS 

MALACOLOGICA Awards. These student 

reports are not intended as citable scientific 

publications. The results presented have been, 

or will be, published elsewhere as original 

research articles. 

 

 

 

 

A Sticky Situation: Impact of Metal Ions on Structure and Function in 
Gastropod Mucus 

 

Lauren Eggleton  1,2 

1 School of Chemical, Materials and Biological Engineering, University of Sheffield, UK; 2 Current 

Address: School of Engineering and Materials Science, Queen Mary, University of London, UK 

Email: leggleton1@sheffield.ac.uk, l.eggleton@qmul.ac.uk 

 

Introduction  

Gastropod trail mucus has historically been 

classified as either locomotive or adhesive 

with specimens manipulating the material 

properties of their mucus between these two 

states whenever the functional need arises 1. 

However, the mechanisms behind this 

transition have yet to be discovered. Using a 

gastropod locomotion translation device 

(Figure 1a) to incite a sudden need for 

adhesion through rotating gastropods whilst 

they were moving along a single plane, a 

biocrystallisation effect at the point of 

rotation was discovered (Figure 1c). Granules 

and biocrystallisation have been observed in 

gastropod mucus before, but have yet to be 

linked to a functional need [ref]. As granules 

were only observed at fixed orientations 

(Figure 1c), whereas biocrystallisation 

appeared upon the need for a sudden need 

for adhesion, this effect may be caused by the 

introduction of metal ions to pre-secreted 

mucus, allowing gastropods to rapidly alter 

the viscoelastic properties of the mucus they 

are already using in response to a sudden 

environmental change. 

The metal ions utilised by gastropods for this 

mechanism are likely to be those readily 

available from their diet, such as calcium, 

sodium, potassium, magnesium, zinc, or 

copper. Previous research looking at metal 

ions and their relationship to gastropod 

mucus has shown that they have an impact 

on protein chain length through crosslinking 

and the addition of metal ions increases the 

stiffness of gastropod mucus 2–5. 

mailto:leggleton1@sheffield.ac.uk
mailto:l.eggleton@qmul.ac.uk
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Figure 1. a) Prototype gastropod locomotion translation device; b) modular substrate, utilising glass 

microscope slides, allowing for sections of the trail to be classified as either a point of rotation or fixed 

orientation; c) biocrystallisation seen at the points of rotation along the mucus trail. 

 
 

When traversing a rough substrate, gastropods 

often create a “bridge” over the surface using 

their mucus (Figure 2). This “bridge” is visibly 

more viscous and thicker than the standard 

mucus trail created on smooth substrates. 

Roughness was used as a proxy for increased 

adhesion during substrate interactions, due to 

the reduced surface area connection between 

the mucus and the substrate. We hypothesise 

that the increased thickness and bridging 

abilities seen on rough surfaces may be due to 

gastropods manipulating a combination of the 

surface tension and viscosity of the mucus 

through the introduction of metal ions into the 

mucus network. By utilising a materials science 

approaches this study, will explore the impact 

of metal ions on the functional properties of 

gastropod mucus.  

 

Figure 2. Limax maximus specimen traversing a 

rough brush surface by creating a thick, viscous 

mucus “bridge”. 

Results and Discussion  

The Presence of Metal Ions 

Initial investigation into the presence of metal 

ions, namely calcium, within the 

biocrystallisation effect was conducted 

through Alizarin red staining of the mucus trails 

of the snail Cornu aspersum (n=3 snails, n=9). 

Snails were chosen for this as they can be 

readily encouraged to produce the 

biocrystallisation effect, by inducing a need for 

adhesion through lifting their foot off the 

substrate using their shell. This revealed higher 

concentrations of calcium in the areas of the 

trail where the biocrystallisation effect was 

present, highlighting the presence of calcium 

rich granules (Figure 3). As there was minimal 

to no staining on the rest of the trail, this 

supports the hypothesis that metal ions, in 

particular calcium, are involved in the 

biocrystallisation effect. However, whether or 

not the biocrystallisation and presence of metal 

ions is actually a mechanism triggered by a 

need for greater adhesion or just an artefact is 

unclear.  
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Figure 3. Light microscopy image of Alizarin red 

stained C. aspersum mucus trail at 4 X 

magnification. This highlights the high calcium 

content in the biocrystallisation and granules 

of the mucus trail. 

 

After identifying the presence of calcium in the 

mucus trail, particularly in areas with 

biocrystallisation and granules, it was 

important to investigate the native metal ion 

concentration in gastropod mucus. Inductively 

Coupled Plasma Mass Spectrometry (ICP-MS) 

(Thermofisher, USA) is a highly sensitive 

technique that can detect metal ions in 

solutions at concentrations of the order of 

parts per billion. Limax maximus was chosen as 

a model species for this study above slug 

species from the Arionidae family or snails due 

to their readiness to interact with experimental 

set-ups. 

To combat the variability in gastropod mucus 

concentrations due to environmental 

conditions, a bespoke humidity chamber was 

designed 6 (Figure 4a). However, as the only 

way to control the humidity was to create a 

100% relative humidity (%RH) environment this 

did not provide a nuanced approach to 

environmental control. Moreover, temperature 

fluctuations led to the saturation point of the 

chamber changing meaning the mucus was at 

risk of being overhydrated by condensed 

water. To investigate the functional impact of 

metal ions on mucus properties, a rough 

textured surface was created using (Figure 4b) 

nail brushes. Three L. maximus specimens were 

placed in the humidity chamber and allowed to 

travel over the substrate for several hours. The 

pooled mucus samples were collected from the 

substrate using razors before being prepared 

for ICP-MS analysis. 

 

 

Figure 4. Basic humidity chamber and texture 

modulation, using a humidifier, plastic 

container and nail brushes. 

 

Due to the sensitivity of the technique, ICP-MS 

requires a highly controlled environment for 

mucus collection, which unfortunately the 

makeshift humidity chamber could not fully 

provide. The gastropod behaviour, specimen 

preparation and the %RH of the lab resulted in 

the initial results varying from the order parts 

per million (ppm) to parts per billion (ppb). The 

mucus collected in the humidity chamber led 

to more consistent results, but the 

aforementioned overhydration of mucus has 

likely led to inaccuracy in the concentration 

values.  

As expected ICP-MS identified the presence of 

calcium ions in the mucus, alongside sodium, 

magnesium, phosphorus, potassium, 

manganese, copper and zinc 2. Surprisingly 

there was a much greater concentration of 

magnesium and potassium present in the 

mucus, compared with calcium, which suggests 

these may play a larger role in the mechanisms 

used to manipulate mucus properties within 

adhesive locomotion. Additionally, the 

presence of phosphorus suggests that 
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phosphate may be the natural counter ion to 

the metal ions present in gastropod mucus, 

rather than the chloride used in this study. 

Initial results revealed a trend in the 

relationship between metal ions and substrate 

properties (Figure 5), highlighting an overall 

increase in metal ion concentrations on rough 

substrates. However, when comparing specific 

metal ions there is no clear trend and 

limitations due to the environmental 

conditions prevent any metal ion specific 

conclusions from being drawn. Nonetheless, 

this suggests that the manipulation of mucus 

properties to meet a functional need may not 

require specific metal ions, as previously 

thought, but is instead adapted to interact with 

whichever metal ions are readily available to 

the animal. 

 

 

Figure. 5 ICP-MS of L. maximus gastropod mucus on smooth and rough surfaces. (n=3) a) the 

raw concentration in ppb; b) percentage change in metal ion concentration between a smooth 

and rough surface. 

 
 
 

Functional Impact of Metal Ions  

Pendant drop (Figure 6) and rheology were 

used to further investigate the functional 

impact of metal ions on gastropod mucus. In 

this study, a pooled sample of mucus from 3 L. 

maximus specimens was used to form a stock 

solution which was then split out and diluted at 

a 1:1 ratio with 1 M metal ion solutions. This 

was done in triplicate across 9 total L. maximus 

specimens. The impact of the metal ions on the 

mucus properties was compared with a 1:1 

mucus- deionised water control. 

 

Figure 6. Droplet of L. maximus mucus – metal ion 

solution at the end of a blunt needle. a) raw image 

from the Contact Angle Goniometer (Ossila, UK) 

before processing, b) processed image using the 

Ossila Contact Angle version 4.2.2. (Ossila, UK), 

highlighting the edges of the droplet. 

a)      b) 
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Pendant drop analyses the shape of a droplet 

to characterise the impact of different 

solutions on the surface tension of the 

mucus. There was no significant difference 

between the various metal ions on the 

surface tension of the mucus (Figure 7). 

Interestingly, magnesium consistently 

increased the surface tension of the mucus 

and was found in the high concentrations in 

native mucus, which suggests that this is 

likely to have a greater involvement on the 

mucus structure and function than calcium. 

Nonetheless, no clear trend could be 

elucidated for the majority of metal ions, 

suggesting that many have little to no impact 

on the surface tension of the mucus meaning 

some other mechanism must be involved in 

adapting the mucus properties to meet a 

variety of functional needs. It may be that the 

surface tension is controlled by the protein 

conformation and concentration instead of 

the presence of metal ions, or metal ions 

mediate properties such as viscosity instead 

of surface tension. 

 

 

 

Figure 7. Percentage difference of the surface tension of each L. maximus mucus-metal ion solution 

compared with the L. maximus-water control (n=3, due to syringe loading issues MgCl2 n=2). a) 

percentage difference from the control for each sample and specimen; b) average percentage 

difference from the control for each L. maximus-metal ion solution. 

 

 

Small Angle Oscillatory rheology was used to 

explore the impact of metal ions on the 

viscosity of gastropod mucus. Using a 20mm 

cone and plate geometry on a DHR-2 (TA 

Instruments, USA), the mucus complex 

viscosity was measured during frequency 

sweeps using a gap height of 27μm, T  = 25oC, 

and using a strain amplitude of 10%. 

The frequency dependence of the diluted and 

ion-treated mucus can be seen in Figure 8a 

alongside the viscosity measured at ȓ = 2ɵ 

rad/s, or 1Hz, in Figure 8b. This revealed that the 

majority of metal ions appear to reduce the 

viscosity of mucus compared with water, which 

even at a 1:1 dilution maintained the complex 

viscosity of native mucus 7,8. This is in direct 

contrast to the current literature which 

suggests that metal ions, particularly divalent 

ions, are responsible for crosslinking and 

therefore an increase in viscosity 9. However, it 

is important to note that the differences 

between water and all metal ions was not 
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significant which suggests that if gastropods 

wish to manipulate the viscosity of their mucus 

it may be done through adapting the hydration 

levels of their mucus. Increasing the water 

content of the mucus may cause the protein 

chains to swell, thereby increasing the 

entanglements in the mucus network and 

therefore overall viscosity of the mucus. 

Surprisingly, copper significantly (p<0.05) 

increased the complex viscosity to above the 

undiluted native mucus complex viscosity 

reported in the literature. Moreover, the 

introduction of copper to the mucus stock led 

to the mucus coagulating effect which wasn’t 

observed with any of the other metal ions. As 

copper is a powerful oxidising agent, this 

apparent aggregation of proteins and increase 

in viscosity may be due to the oxidation of the 

protein chains. Especially as gastropod 

defensive mucus stiffness is dominated by 

oxidation-based crosslinks and gastropod trail 

mucus contain tyrosine, an amino acid which 

undergoes oxidation-based crosslinking 

leading to protein aggregation 10–12. This may 

be why gardeners have seen success in 

repelling slugs using copper tape, as oxidation 

of the mucus proteins can lead to an increase 

in the viscosity of their mucus trails meaning 

the slugs must expend more energy to move 

over copper substrates 13. 

 

 

 

Figure 8. Complex viscosity of L. maximus mucus-metal ion solutions (n=3 a) average complex viscosity 

over frequency sweeps, note the increase in viscosity after ~100 rad/s is an inertial effect due to 

reaching the instrument inertial limit b) complex viscosity at ω = 2π rad/s. The significance (p<0.05) 

of the impact of each metal ion solution on the complex viscosity is highlighted through the letters a 

and b. Any component sharing the same letter was not significantly different. 

 

 

Conclusions and Future Outlook  

Overall, this study has led to more questions 

than answers, highlighting the complexity of 

metal ion-protein interactions in gastropod 

mucus. Despite their presence in the 

biocrystallisation effect in mucus, which is a 

direct result of a functional demand for greater 

adhesion, and an increase in overall metal ion 

concentration in mucus collected from rougher 

substrates, metal ions appear to have minimal 
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impact on material properties like surface 

tension and viscosity. This study revealed that 

the mechanisms involved in the bulk 

adaptation of mucus properties to match 

various functional requirements may be 

mediated by protein concentration, hydration 

and conformation to a greater extent than 

metal ion concentration and crosslinking. 

Moreover, the presence of biocrystallisation 

may be due to minute changes in mucus 

properties caused by the introduction of metal 

ions or as an artefact of some other mechanism 

to increase adhesion, such as the sudden 

shearing of granules in the mucus trail. 

Copper has a significant impact on mucus 

properties, which may not be used as a 

mechanism for manipulating the structure and 

function by the gastropod themselves but may 

be a side effect of copper exposure and may 

explain the apparent avoidance of copper in 

gastropods. 
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Introduction  

Oyster reefs were once abundant across 

tropical and temperate coastlines globally, but 

have declined by 85% since the Industrial 

Revolution, mostly as a consequence of 

overharvest by dredge fishing (Beck et al. 

2011). In eastern Australia, it is estimated that 

Sydney rock (Saccostrea glomerata) and flat 

(Ostrea angasi) oyster reefs are now at 8% of 

their historic abundance and, consequently are 

critically-endangered (Gillies et al. 2020). 

Oyster reef restoration is critical to reinstating 

lost oyster reefs and their ecosystem services, 

including habitat provisioning, fisheries 

production, water filtration and coastal 

protection.  

The impact of dredge harvest removed not 

only live oysters, but the dead shell base 

required for oysters to settle and reefs to grow 

(Beck et al. 2011). Consequently, restoration 

efforts often entail provision of hard substrate 

for reef accretion at sites with larval supply and 

environmentally suitable conditions. Both 

natural (e.g. shell) and artificial (e.g. concrete, 

quarried rock) substrates have been used for 

oyster reef restoration (Goelz et al. 2020), with 

variable success (Hemraj et al. 2022). Though 

oyster shell is the natural solution, its use is not 

always feasible or desirable due to limited 

availability, biosecurity risks of using 

improperly treated shell, and difficulties in 

stabilising it in wave-swept locations.  

This study investigated the feasibility of using 

Biodegradable Ecosystem Engineering 
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Elements (BESE-elements; Figure 1) – a 

substrate composed of potato-starch waste – 

for restoration of Sydney rock oyster 

(Saccostrea glomerata) reefs in eastern 

Australia. BESE-elements are stackable mesh 

sheets, providing a large surface area for 

settlement of marine invertebrates and a 

complex 3-dimensional matrix that protects 

recruits from predation. BESE also biodegrade 

slowly over several years and have the potential 

to leave behind functionally-intact oyster reefs 

with no remnant debris. It was expected that (1) 

the complex mesh structure of the BESE units 

would facilitate colonisation of S. glomerata, 

and (2) as time progressed, oyster densities and 

population size structures would approach 

those of remnant reefs, providing habitat to 

fish and invertebrates. 

 

 

Figure 1. Image of BESE-elements in-situ in Port 

Hacking, Australia (2022). Photo credit: 

Brendan Lanham. 

 

 

Methods  

The study spanned six locations, in three 

estuaries of NSW Australia: Tea Gardens (-

32.674329, 152.155164) and Dowadee Island 

(-32.703265, 152.058051) in Port Stephens, 

Maianbar (-34.073527, 151.120727) and Grays 

Point (-34.063064, 151.075581) in Port 

Hacking and River Road (-36.422018, 

150.060195) and Rose Bay (-36.427277, 

150.052356) in Bermagui. At each location, 

three sites were established: initially sandy 

sites to which BESE-elements were added 

(hereafter, ‘Restoration’ sites), ‘Reference’ 

sites with remnant oyster reefs, and ‘Control’ 

sites with bare sandflat. In the Summer of 

2020/2021, using funding from the NSW 

Environmental Trust, two 3 x 1 x 0.2 m high 

units of BESE-elements were deployed in low 

intertidal to shallow subtidal waters at each of 

the six Restoration sites. All sites were initially 

sampled twice before (1 year and immediately 

before) and twice after (1 year and 2 year) 

BESE-elements installation at Restoration 

sites, to assess oyster population structure, 

benthic invertebrate and fish communities. 

The Unitas Malacologica Student Research 

Award funded a subsequent sampling time in 

the Summer of 2024/2025 – 4 years after 

BESE-elements installation – to assess its 

suitability and reef development in the longer 

term. 

Oyster recruitment to BESE-elements, oyster 

population structure and habitat 

provisioning were assessed using six 10-cm 

diameter cores were extracted from benthic 

habitat at each of the sites (Restoration, 

Reference and Control) at low tide. Oysters 

within samples were enumerated by species 

(Sydney rock oyster or Pacific oyster) and 

other invertebrates retained by a 500-

micron sieve following the removal of 

sediments, were identified to the lowest 

taxonomic level and enumerated for 

abundance and species richness 

calculations. Fish communities were 

assessed at high tide using unbaited remote 

underwater videos, with 5 cameras deployed 

per site (Reference, Restoration and Control) 

and recorded 70 minutes.  The first and last 
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5 minutes of each video were removed to 

eliminate disturbance from deployment and 

retrieval of cameras. Videos were reviewed, 

and fish were identified and enumerated to 

the lowest taxonomic level using 

EventMeasure software (SeaGIS Pty. Ltd.). 

 

 

Key findings   

At all six locations, oyster recruitment to BESE-

elements was observed at one or more 

sampling times during the study (Figure 2) . 

However, only at three of six locations (Rose 

Bay, Dowadee Island and Maianbar) was recruit 

density and persistence adequate enough to 

form habitat. A La Niña event early in the study 

resulted in initial recruitment failure at many of 

the sites and sedimentation led to periodic 

burial of BESE at three locations. Despite this, 

invertebrate and fish communities at most 

Restoration sites exhibited increasing 

dissimilarity to Control sandflat, and similarity 

to Reference oyster reefs from before to after 

BESE deployment (Figure 3A; Figure 3B), 

likely reflecting responses of animals to the 

habitat complexity of the BESE. At the 4-year 

mark, both fish and invertebrate communities 

at Restoration sites remained distinct from 

both Reference and Control sites. 

 

 

Figure 2. Mean (± SE) density (per m2 basal area) of oysters recruiting to BESE-elements at Restoration 

sites, four years following structure deployment (2021, starting condition of 0 oysters). Units were 

missing from Tea Gardens in 2025, hence 0 oysters were recorded for that year. 
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Figure 3. nMDS ordination of Bray-Curtis similarities between A) invertebrate (n = 6) and B) fish (n = 

5) communities at Reference (oyster reef; blue), Control (sediment; green) and Restoration (BESE; red) 

sites, in each location, before (solid shapes) and after (hollow shapes) BESE installation at Restoration 

sites. 
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Discussion and management implications  

Overall, this study suggests that BESE units 

represent a suitable substrate for S. glomerata 

oyster recruitment in eastern Australia, but 

whether they are an effective substrate for 

rebuilding lost oyster reefs will be dependent 

on larval supply and local environmental 

conditions. In combination with larger scale 

pilots in the Netherlands this study suggests 

that under some contexts, BESE may trap and 

retain sediments, leading to burial of newly 

forming reefs. In this study, habitat-formation 

on BESE and development of reef-associated 

invertebrate and fish communities did not 

match remnant habitats by 4-years post 

restoration. Ecosystem recovery following 

restoration interventions may be particularly 

slow in environments where windows of 

opportunity for habitat-forming species re-

establishment are infrequent. Here, a La Niña 

event led to periods of recruitment failure at 

several of the sites. Site selection for 

restoration projects should not only consider 

spatial variation of key environmental 

determinants of suitability, but also temporal 

variation. Furthermore, where temporal 

variability leads to infrequent windows of 

opportunity for propagule establishment, the 

time frame of monitoring and evaluation may 

need to be lengthened appropriately. 

This study is currently being prepared as a 

manuscript to be published as a refereed 

paper. 

 

Acknowledgements  

This part of my PhD project was made possible 

thanks to the funding provided by Unitas 

Malacologica Student Research Awards, New 

South Wales Environmental Trust and 

Macquarie University School of Natural 

Sciences. Kirk Dahle assisted with securing 

Crown Lands approvals for structure 

deployments. I would also like to thank 

Stephanie Bagala, Alice Howie, Kaelan 

Crawford, Brandon Thai and Jonathon Shaw for 

assisting with fieldwork and subsequent 

sample processing. Last but not least, I 

especially thank my supervisors Melanie Bishop 

and Brendan Lanham for their support and 

advice on this chapter.  

 

References 

Beck, M.W., Brumbaugh, R.D., Airoldi, L., 

Carranza, A., Coen, L.D., Crawford, C., 

Defeo, O., Edgar, G.J., Hancock, B., Kay, 

M.C. and Lenihan, H.S., 2011. Oyster reefs 

at risk and recommendations for 

conservation, restoration, and 

management. Bioscience, 61(2), pp.107-

116. 

Gillies, C.L., Castine, S.A., Alleway, H.K., 

Crawford, C., Fitzsimons, J.A., Hancock, B., 

Koch, P., McAfee, D., McLeod, I.M. and Zu 

Ermgassen, P.S., 2020. Conservation status 

of the oyster reef ecosystem of southern 

and eastern Australia. Global Ecology and 

Conservation, 22, p.e00988. 

Goelz, T., Vogt, B. and Hartley, T., 2020. 

Alternative substrates used for oyster reef 

restoration: a review. Journal of Shellfish 

Research, 39(1), pp.1-12. 

Hemraj, D.A., Bishop, M.J., Hancock, B., Minuti, 

J.J., Thurstan, R.H., Zu Ermgassen, P.S. and 

Russell, B.D., 2022. Oyster reef restoration 

fails to recoup global historic ecosystem 

losses despite substantial biodiversity 

gain. Science Advances, 8(47), p.eabp8747. 

 

 



March  2025  Newsletter  No.  39  

UNITAS MALACOLOGICA NEWSLETTER 
 

NUMBER 40, MARCH 2026   35   

Investigating poecilogony in Raphitoma Bellardi, 1847 
(Neogastropoda: Conoidea) 

 

Dr. Giacomo Chiappa  

Department of Biology and Biotechnologies “Charles Darwin”, Sapienza University of Rome, Viale 

dell’Università, 32 00185 Rome. 

E-mail: giacomo.chiappa@uniroma1.it 

 

Introduction  

A species dispersal can be related to many 

evolutionary advantages, and for benthic 

invertebrates larvae are crucial in performing 

this function (Jablonski and Lutz, 1983; Wray, 

1995). There are two main larval dispersal 

strategies: one based on planktotrophic larvae, 

which feeds autonomously during a long 

pelagic phase, and one based on non-feeding 

larvae, which are usually fewer and get their 

sustainment from the egg nutrients 

(lecitotrophic), or nurse cells 

(adelphophagic). Only in a very few species 

(mostly in polychaete annelids and sacoglossan 

molluscs), different developmental modes co-

occur in the same population, a state known as 

poecilogony (Giard, 1905). 

Shelled gastropods retain their larval shell 

(protoconch) as adults, therefore the type of 

pelagic larval phase can be presumed directly 

from protoconch morphology (Jablonski & 

Lutz, 1983; Shuto, 1974). Poecilogony has been 

proposed multiple times in non-sacoglossan 

gastropods, but almost every case has been 

confidently dismissed after further assessments 

(Bouchet, 1989; Fassio et al., 2022; Hoagland & 

Robertson, 1988). However, two cases of 

poecilogony were recently discovered after an 

integrative review of the neogastropod genus 

Raphitoma Bellardi, 1847 (Russini et al., 2020), 

where molecular species preliminarily 

identified as R. philberti (Michaud, 1829) and R. 

laviae (R. A. Philippi, 1844) comprised 

specimens exhibiting both multispiral and 

paucispiral protoconch (indicating 

planktotrophic and non-planltktotrophic 

development, respectively). Were this 

confirmed, the protoconch morphology would 

need to be considered as potentially variable 

within species of this taxon.  

In this project I performed a re-evaluation of 

the species Raphitoma philberti, R. laviae, and a 

third species belonging to this complex 

(namely Raphitoma sp. C) using a reduced 

representation genome-wide SNP dataset to 

confirm or deny the presumed poecilogony 

retrieved from single markers analysis. The 

funding received by the 2024 Unitas 

Malacologica Student Research Award covered 

the processing costs of ~20 additional samples, 

providing essential data to corroborate the 

results retrieved. This study is currently 

published in Molecular Ecology (Volume 34, 

Issue 24: e70170) with a research article 

entitled “What Is the Population Structure of 

Poecilogonic Species? Evidence from Large-

Scale Genotyping in a Neogastropod Lineage 

(Conoidea: Raphitoma)". 

 

Materials and methods  

A total of 80 specimens of Raphitoma philberti, 

R. sp. C, and R. laviae from three localities in the 

Mediterranean were processed following the 
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specific locus amplified fragment sequencing 

(SLAF-Seq) and sequenced in 150 PE on a 

NovaSeq machine (BMKGene - Münster, 

Germany). 

Data was filtered to include only the biallelic 

loci with 6x minimum sequencing depth and 

0.05 minimum allele frequency. Phylogenetic 

analyses were performed by IQTree 

(Trifinopoulos et al., 2016) with 1000 ultrafast 

bootstrap using a SNP dataset including only 

loci shared by at least 90% of samples. 

Following results, a subset of samples including 

at least 5 specimens for each clade retrieved 

was assembled. 119 markers missing from no 

more than three of these samples were 

included in the species delimitation analysis 

performed on bpp v4.8.0 (Flouri et al., 2018) 

using a heuristic approach under the Yule 

Coalescent. Root age (tau) and mutation rate 

(theta) were estimated for each node with the 

A00 method running for 500,000 generations 

with 10% burnin. The resulting tau and theta 

were used to calculate the gdi coefficient 

(Jackson et al., 2017; Leaché et al., 2019), 

returning the probability of coalescence for 

each lumping hypothesis. Each analysis was 

repeated twice to verify chain convergence. 

 

Results 

After raw sequences assemblage, 287,633 

polymorphic loci with x10.17 mean depth were 

retrieved. After filtering, 1789 high-quality loci 

and 10111 SNPs were shared by 90% of the 

dataset. The final dataset composition included 

ten Raphitoma philberti, nine Raphitoma sp. C., 

and 58 Raphitoma laviae from Corsica, Greece, 

and Croatia. In total, 14 specimens had 

paucispiral protoconch, associated with non-

planktotrophic development (n-pl), and 53 

specimens had multispiral protoconch, 

associated with planktotrophic development (pl). 

 

 

Figure 1. Maximum Likelihood phylogenetic reconstruction using genome wide data and table of gdi 

values. Nodes are fully supported unless otherwise stated. Highlighted values in table indicate 

conspecificity of clades. 

 

The phylogenetic reconstruction (Figure 1) 

confirmed the monophyly of the species R. 

philberti, R. sp. C, and R. laviae. Each species 

was ulteriorly divided in more subclades: 

Raphitoma philberti was split in two subclades 

(P1, n = 3, pl = 3; P2, n = 7, pl = 1, n-pl = 3); 
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Raphitoma sp. C comprised two subclades (C1, 

n = 3, pl = 2; C2, n = 6, pl = 6); Raphitoma laviae 

could be split in at least four subclades (L1, n = 

16, pl = 16; L2, n = 5, pl = 4; L3, n = 11, n-pl = 

11; L4, n = 24, pl = 24). Two isolated specimens 

from Corsica and Greece were additionally 

retrieved. In R. philberti specimens with 

different protoconchs were retrieved in the 

same subclade (P2), whereas in R. laviae all n-

pl specimens were in the subclade L3, 

separated from the rest. Following the results 

of the bpp analyses, clades L2, L3, and L4 were 

well below the threshold for belonging in the 

same species (gdi < 0.2), whereas the 

remaining clades were all within the 

uncertainty range (0.2 < gdi < 0.8). 

 

Discussion 

The phylogenetic reconstruction confirmed 

monophyly of the three lineages. In the species 

R. philberti and R. laviae (as defined in Russini 

et al., 2020), specimens with multispiral and 

paucispiral protoconchs were retrieved, thus 

corroborating the claims of poecilogony. The 

genome-wide sequencing data allowed the 

visualisation of the genetic structure with 

additional depth, revealing a complex pattern 

including several subclades, some widespread 

covering all the areas of study, and some more 

isolated. This result highlights the possibility 

that a higher number of species is present in 

this taxa, each of them exhibiting the same 

larval development, thus invalidating 

poecilogony. For example, in R. laviae all 

specimens with non-planktotrophic 

development comprised a single subclade (L3) 

separate from the rest of samples. However, 

the species delimitation analysis using the gdi 

scores confirmed that these samples were 

conspecific with the ones with planktotrophic 

development in the two adjacent clades (L2 

and L4). Furthermore, in R. philberti specimens 

with different larval development are retrieved 

in the same subclade (P2), albeit with only a 

single specimen with planktotrophic 

development.  

The genomic data revealed an undisclosed 

molecular diversity, possibly underlying more 

species than anticipated for this complex using 

a combination of mitochondrial and nuclear 

markers (Russini et al., 2020). Nevertheless, the 

pattern retrieved still corroborates poecilogony 

in Raphitoma, supporting the hypothesis that it 

could be an intermediate state preceding 

speciation by complete loss of planktotrophy 

(Oliverio, 1996). 

 

References 

Bouchet, P. (1989) A review of poecilogony in 

gastropods. Journal of Molluscan Studies, 

55(1), 67–78. 

Chia, F.-S., Gibson, G., & Qian, P.-Y. (1996). 

Poecilogony as a reproductive strategy of 

marine invertebrates. Oceanologica Acta, 

19(3–4), 203–208. 

Chiappa, G., Fassio, G., Modica, M.V., Puillandre, 

N., & Oliverio, M. (2025), What Is the 

Population Structure of Poecilogonic 

Species? Evidence From Large-Scale 

Genotyping in a Neogastropod Lineage 

(Conoidea: Raphitoma). Molecular Ecology, 

34(24), e70170. 

https://doi.org/10.1111/mec.70170 

Fassio, G., Bouchet, P., Oliverio, M., & Strong, E. 

E. (2022) Re-evaluating the case for 

poecilogony in the gastropod Planaxis 

sulcatus (Cerithioidea, Planaxidae). BMC 

Ecology and Evolution, 22(1), 13. 

https://doi.org/10.1186/s12862-022-

01961-7  

Flouri T., Jiao X., Rannala B., Yang Z. (2018) 

Species Tree Inference with BPP using 

Genomic Sequences and the Multispecies 

https://doi.org/10.1111/mec.70170
https://doi.org/10.1186/s12862-022-01961-7
https://doi.org/10.1186/s12862-022-01961-7


UNITAS MALACOLOGICA NEWSLETTER 

 

38   NUMBER 40, MARCH 2026  

Coalescent. Molecular Biology and 

Evolution, 35(10), 2585–2593. 

Frichot, E. & François, O. (2015) LEA: An R 

package for landscape and ecological 

association studies. Methods in Ecology 

and Evolution 6, 925–929. 

Giard, A. (1905). La poecilogonie. Comp. Rend. 

6 Eme Congr. International de Zoologie, 

Berne, 1904, 617–646. 

Hoagland, K. E., & Robertson, R. (1988) An 

assessment of poecilogony in marine 

invertebrates: Phenomenon or fantasy? 

The Biological Bulletin, 174(2), 109–125. 

Jablonski, D., & Lutz, R. A. (1983) Larval ecology 

of marine benthic invertebrates: 

Paleobiological implications. Biological 

Reviews, 58(1), 21–89. 

Jackson, N. D., Carstens, B. C., Morales, A. E., & 

O’Meara, B. C. (2017). Species delimitation 

with gene flow. Systematic Biology, 66(5), 

799–812. 

Krug, P. J. (2007) Poecilogony and larval 

ecology in the gastropod genus Alderia. 

American Malacological Bulletin, 23(1), 

99–111. 

Lawson, D.J., Hellenthal, G., Myers, S. & Falush, 

D. (2012) Inference of population structure 

using dense haplotype data. PLoS Genet 8, 

e1002453. 

Leaché A.D., Zhu T., Rannala B., Yang Z. (2019). 

The Spectre of Too Many Species. 

Systematic Biology, 68(1), 168–181. 

Oliverio, M. (1996) Life-histories, speciation, 

and biodiversity in Mediterranean 

prosobranch gastropods. Vie et Milieu / 

Life & Environment, 46(2), 163–169. 

Russini, V., Giannuzzi-Savelli, R., Pusateri, F., 

Prkić, J., Fassio, G., Modica, M.V. & Oliverio, 

M. (2020) Candidate cases of poecilogony 

in Neogastropoda: Implications for the 

systematics of the genus Raphitoma 

Bellardi, 1847. Invertebrate Systematics 34, 

293–318. 

Shuto, T. (1974) Larval ecology of prosobranch 

gastropods and its bearing on 

biogeography and paleontology. Lethaia, 

7(3), 239–256. 

Trifinopoulos, J., Nguyen, L.-T., Haeseler, A., & 

von Minh, B.Q. (2016) W-IQ-TREE: a fast 

online phylogenetic tool for maximum 

likelihood analysis. Nucleic Acids Research 

44, W232–W235. 

Wray, G.A., 1995. Evolution of larvae and 

development modes, in: Ecology of Marine 

Invertebrate Larvae (Ed. McEdward L). CRC 

Press, Boca Raton, Florida, pp. 413–448. 

Zakas, C., & Wares, J. P. (2012) Consequences 

of a poecilogonous life history for genetic 

structure in coastal populations of the 

polychaete Streblospio benedicti. 

Molecular Ecology, 21(22), 5447–5460.

  



March  2025  Newsletter  No.  39  

UNITAS MALACOLOGICA NEWSLETTER 
 

NUMBER 40, MARCH 2026   39   

Past Awardee Update 
 
Just as we were about to close this edition, we 

received the excellent news that Xochitl G. Vital 

has published her work entitled "The 

photoacclimation state of stolen chloroplasts 

affects the light preferences in the 

photosynthetic sea slug Elysia crispata" (J Exp 

Biol (2026) 229 (3): jeb251281. 

https://doi.org/10.1242/jeb.251281). 

Her study was also featured in the journal’s 

Spotlight section, highlighting its significance 

and broader interest within the field: 

https://journals.biologists.com/jeb/article/229/

3/jeb252112/370597/ECR-Spotlight-Xochitl-

Vital 

 

Xochitl was one of the winners of the UNITAS 

Research Award in 2020. Congratulations on 

the excellent work done! 
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