
ISSN 0958-5079 Tentacle No. 25—February 2017

1

The Newsletter of the IUCN/SSC Mollusc Specialist Group
Species Survival Commission International Union for Conservation of Nature

TENTACLE
Editor – Robert H. Cowie

Associate Editor – Kathryn E. Perez

EDITORIAL
Please note that I have placed the guidelines for submissions 
to Tentacle towards the end of this issue in order not to 
distract readers from the real content of the newsletter. But 
please follow those guidelines as carefully as possible – it
helps me enormously in putting Tentacle together.

A major landmark publication appeared in 2016: Justin 
Gerlach’s monograph on the Partulidae, entitled Icons of 
evolution: Pacific island tree snails, family Partulidae. This is 
an important contribution that has been needed for many 
years. The last comprehensive revision of the Partulidae was 
that of Yoshio Kondo, his 1955 PhD dissertation, which, alas, 
was never published. I trust that Yoshi would be happy that 
Justin took up the challenge and would be pleased with the 
result. You can obtain a copy via Justin’s Partulid research 
website.

Partulids are certainly in the news. For the second year 
running Tentacle reports on the reintroduction of partulids to 
the Society Islands of French Polynesia. Let’s hope that the 
new releases fare well and multiply. Achatinellids have also 
been released in Hawaii and we hope they do well, too.

But although partulids gain a lot of publicity, many more 
species throughout the world are the subjects of articles in 
every issue of Tentacle because they are threatened to various 
degrees. While the majority of articles in Tentacle are about 
land snails, this issue includes an article by Julia Sigwart about 
a spectacularly unusual newly discovered and described 
marine snail of Indian Ocean hydrothermal vents, known as 
the scaly-foot gastropod because of the unique armour of 
plates covering the dorsal surface of its foot. Its potential 
global habitat is only around 0.27 km2. It is clearly in need of 
conservation action, especially as it is severely threatened by 
mining concessions that, in fact, threaten the entire faunas of 
all hydrothermal vents in international waters.

Robert H. Cowie
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the publication of the only key to Florida’s freshwater snails 
(Thompson, 1999) and helps form the basis for most other 
research on these highly endangered animals. 

Fred was honored with an Appreciation Award for his 
“Dedication and support in preserving the Wekiva River 
Basin” by the Friends of the Wekiva River in 2001 and he 
received a Lifetime Achievement award from the Florida 
Association of Benthologists in May 2011. Fred retired, 
becoming Curator Emeritus, in October 2012 (Fig. 4) and 
continued to work on his beloved molluscs until his death. His 
contributions continue to be felt through his students, many of 
whom work at museums, universities and government 
agencies in the USA, Mexico and Central America.

Thompson, F.G. 1968. The Aquatic Snails of the Family Hydrobiidae of 
Peninsular Florida. University of Florida Press, Gainesville. 268 p.

Thompson, F.G. 1999. An identification manual for the freshwater 
snails of Florida. Walkerana 10(23): 1-96.

Thompson, F.G. 2011. An annotated checklist and bibliography of 
the land and freshwater snails of Mexico and Central America. 
Bulletin of the Florida Museum of Natural History 50(1): 1-299.

John Slapcinsky, Division of Invertebrate Zoology, Fllorida Museum 
of Natural History, University of Florida, Gainesville, FL 32611, 
USA. slapcin@flmnh.ufl.edu

NEWS

Mollusks in Peril Forum

From Robert H. Cowie (Editor of Tentacle)

A forum entitled “Mollusks in Peril” took place in May 2016 at 
the Bailey-Matthews National Shell Museum on Sanibel Island, 
Florida, USA, at the instigation and with the support of Smoky 
and Stephanie Payson, and organised by the Museum’s 
Executive Director Dorrie Hipschman and Science Director and 
Curator José Leal. The forum brought together a group of 
biologists closely involved with current large-scale threats to 
molluscan diversity to discuss, through presentations and 

panels, the challenges facing arguably the second most species-
rich (numbers of described species) group of animals on earth, 
after Arthropoda. Over 50 people participated in the forum.

A six minute professionally produced video outlining some of 
the major issues discussed at the forum is available on You 
Tube, featuring Dorrie Hipschman, Smoky Payson and a 
number of the presenters. Videos of most of the full 
presentations can also be seen on You Tube by following the 
links from this short video, or by clicking on the links 
provided in the following list of speakers and presentation
titles.

Robert Cowie - What do we know about mollusk extinctions?
Kenneth Hayes - Pacific island land snail conservation: case studies 

from the Hawaiian Islands
Norine Yeung - To know is to care: stemming the decline of mollusks 

and malacologists
Arthur Bogan - Freshwater mollusks in peril
Chuck Lydeard - Hidden diversity in plain sight: delimiting species

boundaries in freshwater mollusks
Brad Seibel - Human-induced threats to pelagic mollusks
Julia Sigwart - Is mining the seabed bad for mollusks?
Emily Carrington - Hanging on by a thread? Mussel attachment in a 

warmer, higher-CO2 world
Mark Eakin - Hot sour soup: how climate change and ocean

acidification endanger coral reefs and mollusks
Meredith White - The impacts of coastal acidification on early larval 

growth and development of bay scallops (Argopecten irradians)
George Waldbusser - Ocean acidification threats to seashells at the

beginning and end of life for marine bivalves

Two of these contributions (Cowie, Sigwart) are scheduled to 
be published in the March 2017 issue of The Nautilus.

THE UNEXPLORED POTENTIAL OF 
VIDEO GAMES FOR ANIMAL 
CONSERVATION
By Rodrigo B. Salvador

There is no doubt that the media and works of fiction, like 
novels and films, can contribute greatly to environmental and 
ecological education. One particular type of medium has 
grown considerably in the last decade: video games. It is 
widely known today that games out-perform Hollywood, 
generating much more revenue than the movie industry (e.g.
Chatfield, 2009; McGurk, 2014). As such, it is not a big
stretch to think that games can and should have a much more 
prominent role in eco-environmental education. However, this 
area still constitutes a tremendous untapped potential as 
virtually no video game company has dared to explore it.

The game Never Alone explored this opportunity a little and, 
despite being more focused on culture than ecology, it is a 
reasonably successful story that serves as an example of my 
point. Developed by the company Upper One Games and 
published by E-Line Media, Never Alone launched for 
multiple platforms in November 2014. The game was made in 
partnership with Inuit storytellers and is based on Alaskan 
indigenous stories. The player controls an Iñupiaq girl named 

Fig. 4. Fred G. Thompson speaking at his retirement party at the 
Florida Museum of Natural History in October 2012.
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Nuna and her arctic fox friend (Fig. 1) and certain in-game 
actions unlock special “extras”, which are short documentaries
about the Arctic, its fauna and its people, focussing mainly on 
Inuit culture and myths. The critics acclaimed the game’s 
cultural context and the effort put into the educational aspects. 
The important message from Never Alone is that one can have 
an actual game with actual informative content, contrary to 
educational games used for teaching, which are usually off-
putting for students (and gamers) and may actually do more 
harm than good.

Another success story can be found in the world-famous 
Angry Birds franchise, from Rovio Entertainment Ltd. Rovio 
took a more direct environmentalist approach and, in a handful 
of different instances, joined forces with several organisations 
in actual conservation efforts (e.g. BirdLife International,
United for Wildlife, WWF). These efforts were mainly related 
to birds, of course, but some mammal species also received 
attention. 

The last two years saw the release of two video games that 
prominently feature animals that usually never get the public’s 
attention, namely molluscs. These games are Splatoon and 
Abzû and they will be explored here in turn.

Splatoon was published by Nintendo Co., Ltd. and launched 
in May 2015 for the Nintendo Wii U console, becoming an 
instant hit. The game belongs to a genre called “third-person 
shooter”, but the characters shoot ink instead of bullets. And 
that is for a very simple reason: they are squids. Named 
inklings, the creatures from the game can alternate between a 
cartoonish squid form and a humanoid form, with tentacles 
springing from their hair (Fig. 2). As argued by Salvador & 
Cunha (2016), the developing team behind Splatoon took 
great care to be as biologically accurate as possible with their 
cartoonish squids, only compromising biology when 
gameplay features should take precedence. Despite this care 
in depicting the animals, and the certain awareness about 
squids Splatoon raised among the gaming community, 
Nintendo did not take the game one step further. 
Unfortunately, the company did not invest in the game’s 
potential for educating players and raising environmental 
awareness, nor move towards some kind of cephalopod 
conservation effort.

Abzû was developed by the company Giant Squid, published 
by 505 Games Ltd. and released in August 2016 for the 
PlayStation 4 console and Microsoft Windows. This game is 
an underwater adventure focusing on exploration of the sea 
and peaceful interactions with its fauna. Abzû features artistic, 
but still reasonably accurate, renditions of several animal 
species (identified by their common names or, eventually for 
the more obscure ones, by the genus name) and includes 
faithful depictions of behaviour, such as predation and 
shoaling. A remarkable section of the game consists of the 
player exploring the depths where Architeuthis lives (Fig. 3). 
Other molluscs include other squid species, octopuses, 
nautiluses and even a “forgotten animals trove” with living
ammonoids.

It is a shame that games such as Splatoon and Abzû failed to 
invest in ecological education, because the potential is 
certainly there. Not only have such games reached lots of 
people (especially children in the case of Splatoon), they also 
prominently feature invertebrates, which are typically not a 
priority in conservation efforts (Wilson, 1987; Salvador & 
Tomotani, 2014). Raising awareness of these animals, either 
through the cute cartoonish squids of Splatoon or the awe-
inspiring “krakens” of Abzû, could go a long way to bringing 
people to their defense. Moreover, molluscs have been 
featured in games for a very long time, but usually as 

Fig. 1. Scene from Never Alone, showing Nuna and her fox 
companion. Screenshot of the game taken from Riot Pixels.
Copyright Upper One Games and E-Line Media.

Fig. 2. Scene from Splatoon, showing blue and orange inklings
(in both humanoid and squid form) battling. Screenshot of the 
game taken from Riot Pixels. Copyright Nintendo Co., Ltd.

Fig. 3. Scene from Abzû showing the giant squid Architeuthis.
Screenshot of the game. Copyright Giant Squid and 505 Games 
Ltd.
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monstrous enemies (e.g. Cavallari, 2015). Thus, games that 
depict these animals as positive protagonists or allies are 
definitely a change in the right direction.

Naturally, people have already realised that there is this
potential of games for education. For instance, Games for 
Change is a nonprofit corporation, founded in 2004, dedicated 
to using games as a tool for social change. Although 
successful, for now few of the games they curate are high-
profile enough to attract much attention (some exceptions 
include Never Alone and Life Is Strange). Moreover, besides a
couple of games exploring topics such as recycling and global 
warming, their focus is clearly on society and not on nature, so 
none of the games has a strong conservation edge. Fortunately, 
I am not alone in realising that there is this potential, as other 
academics (who may also be gamers) are also beginning to see 
this (Dorward et al., 2017). It falls to us to make sure that 
video game companies also realise this and that this immense 
untapped force for conservation starts to be explored.

Cavallari, D.C. 2015. Shells and bytes: mollusks in the 16-bit era. 
Journal of Geek Studies 2(1): 28-43.

Chatfield, T. 2009. Videogames now outperform Hollywood 
movies. The Guardian 27 September 2009. [accessed 14
October 2016].

Dorward, L.J., Mittermeier, J.C., Sandbrook, C., Spooner, F. 
2017. Pokémon Go: benefits, costs, and lessons for the 
conservation movement. Conservation Letters 10(1): 160-
165.

McGurk, S. 2014. Gaming special: welcome to the world of 
grown up gaming. GQ Magazine 21 February 2014.
[accessed 14 October 2016].

Salvador, R.B. & Cunha, C.M. 2016. Squids, octopuses and 
lots of ink. Journal of Geek Studies 3(1): 12-26.

Salvador, R.B. & Tomotani, B.M. 2014. The Kraken: when 
myth encounters science. História, Ciências, Saúde –
Manguinhos 21(3): 971-994.

Wilson, E.O. 1987. The little things that run the world (the 
importance and conservation of invertebrates). 
Conservation Biology 1(4): 344-346.

Rodrigo B. Salvador. Staatliches Museum für Naturkunde Stuttgart. 
Stuttgart, Germany. salvador.rodrigo.b@gmail.com

CROWDSOURCING AND 
CONSERVATION OF INDIAN NON-
MARINE MOLLUSCS
By Aravind N.A.

In a resource crunched world, conservation of biodiversity 
becomes more challenging. Unless we know which species are 
distributed where, it is difficult to plan for their conservation 
and management (Groves et al., 2002). The lack of trained 
scientists and resources is a major limitation for any 
conservation programme and hinders the collection of data at a
large spatial scale. One way to overcome these limitations, to a 
certain extent, is to use citizens or volunteers to collect data, i.e. 
crowdsourcing by citizen scientists. Citizen science is engaging
the public in scientific research and a citizen scientist is one 
who collects and/or processes data as part of a scientific project 
purely on a voluntary basis (Silvertown, 2009). A large amount of 

data can be procured through these kinds of crowdsourcing 
efforts in a small time-window and over a large spatial scale. 
Apart from generating big data, citizen science initiatives can 
have increased outreach and networking advantages.

Despite the critiques of citizen science initiatives for scientific 
research because of questions regarding data quality, there are
many studies that have shown its potential in ecological and 
conservation research (Aravind, 2013; Pimm et al., 2015). 
These crowdsourcing efforts are not new in the biodiversity 
and conservation fields. Several attempts in the past have used 
citizens to map the distribution of various taxa with varying
levels of success (Dickinson et al., 2010; Ingwell & Preisser,
2011). However, many of these efforts are biased towards 
charismatic animals such as birds.

Global initiatives on crowdsourcing mollusc data are very 
limited. The Evolution Megalab citizen science project to 
study mollusc evolution in the backyard is one of the earliest 
efforts in Europe. The Snails and Slugs Living in Metropolitan 
Environments (SLIME) is a citizen science project by the 
Natural History Museum of Los Angeles County that aims to 
catalogue terrestrial gastropods in southern California.

Indian efforts in using citizen science in data collection for 
scientific and conservation purposes is limited and biased 
towards birds and plants. There are two citizen science portals 
that have data on Indian molluscs: India Biodiversity Portal
(IBP) and iNaturalist. The IBP is an open access citizen 
science platform dedicated to Indian flora and fauna. In this 
portal amateurs and experts can interact easily (Vattakaven et 
al., 2016), share data and identify organisms. On the other 
hand, iNaturalist is a global initiative. Apart from these 
structured initiatives, there are other platforms where citizen 
scientists contribute data enormously, especially in the form of 
photos, i.e. Facebook, indianaturewatch, Flickr, etc. These are 
rather ad hoc in nature with only the location and date 
information provided. At our centre, we collate data from both 
structured and ad hoc sources by assigning geo-coordinates 
where these data are not available. This database is used for 
addressing various ecological and conservation questions.

As of 17 November 2016, a total of 1,287,957 observations
had been posted in the India Biodiversity Portal. Of these,
around 557 are mollusc observations, only 0.05 % of the total 
number of observations. On the same date, iNaturalist had 170
observations on molluscs, of which 65 were identified to 
species level and 90 to genus level. Among these, 22 land
snail observations were identified to species level, with seven 
of these being of the Western Ghats endemic Indrella ampulla
(Ariophantidae) and 10 of the invasive Achatina fulica
(Achatinidae). In addition, 45 marine species were identified 
to species level. 

India harbours 1,340 mollusc species (210 freshwater and 
1,130 terrestrial) with endemism ranging from 40 % in 
freshwater to 80 % for terrestrial snails. The amount of 
observational data available in these portals is rather 
disappointing. This poor representation is due to lack of 
popular field guides, taxonomic difficulties, limited number of 
experts and because many molluscs are not easily visible to 
the untrained eye, especially small ones. Recently the Natural 


