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The presumed extinct
Bothriembryon whitleyi Iredale, 1939 remains elusive
Corey S. Whisson, Lisa Kirkendale and Mikael Siversson
Email: corey.whisson@museum.wa.gov.au
Land snails are a critical component of ecosystem food
webs, performing a variety of environmental functions
from contributing to the decomposition process, herbivorous and carnivorous feeding, calcium recycling, nutrification of soils and providing a food source for predators. Many land snails are endemic to Australia and occupy very small ranges, thus making them susceptible to
environmental change. As such they are considered excellent bio-indicators (Stanisic, et al. 2010).

-dae) is largely confined to the mesic south-west corner
of Western Australia (referred to as the SWWA region),
where a number of species are listed as threatened.

In recent years the Western Australian Museum (WAM)
and the Netherlands Centre for Biodiversity Naturalis
(Leiden) have undertaken a large-scale project to better
understand the relationships in the genus
.
This work is especially important given the foundational
role that taxonomy and systematics play in the development of sound conservation policy, especially in poorly
studied areas (Cameron, et al. 2005). During this work,
the importance of updating the status and/or ongoing
monitoring of threatened species from key sites in WA
was revealed.
(continued on page 5)

In Western Australia, the Environmental Protection Authority (EPA) recognized the importance of land snails
in the Environmental Impact Assessment (EIA) process,
specifically those taxa exhibiting short ranges, coined
Short Range Endemics (SRE). This largely encompasses
surveying for the families Camaenidae and Bothriembryontidae. The genus

Figure 1. Apertural views of Bothriembryon whitleyi shells. A, shell collected by environmental
consultants in 2009 (height 17.3mm); B, Syntype AM C.100729 (height 14.4mm).
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(Note: This publication is not deemed to be valid for
taxonomic purposes — see article 8.2 in the International Code of Zoological Nomenclature, 4th Edition.)

—————————————————————————————————————————————
All wrapped up—Conuber conicum envelops Paphies angusta
In the sandy intertidal zone at San Remo, Victoria, the trails of
snails (Naticidae) are commonly seen, as are the straight ‘incised’ tracks
of the bivalve
(Reeve, 1854) (Mesodesmatidae).
Here, an almost white
was excavated
from the end of its trail and found to have captured a small
.
Briefly separated from its prey by this disturbance, it soon re-acquired it,
holding it (shown by the white arrows) with the metapodium as it
cruised around the plastic containing-dish. On release, it re-burrowed,
presumably to consume its meal beneath the sand surface. How it precisely holds and moves with its prey is in need of more observation.
(Text and photos: P. Vafiadis)
At left: Conuber conicum, with Paphies angusta wrapped in its foot,
San Remo, Saturday 27 December, 2014.
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Farewell, Don McMichael
Alan Monger, Malacological Society of Australasia. Email: alanjen@netspace.net.au
This note is to record the death of Donald (‘Don’)
McMichael CBE on the 10th of June 2017 at the age of
85. Don was born in Rockhampton, Queensland and
studied zoology at Sydney University where he graduated with first class honours in 1952.

At left: Donald McMichael in the 1960s.
(Reproduced from the
October 1964 issue of
the

Don had worked for the Australian Museum in Sydney
from 1948, and after graduation, he returned to the
museum in 1952 as assistant Curator of Molluscs under
Joyce Allan. A year later, following his marriage to Helen Craighead, he travelled to the USA where, after two
years of study at Harvard University, he received his
PhD with a thesis on Australian freshwater mussels.

, volume 12,
number 47, page 7)

For further information about Don’s life, there are several lengthy articles on the internet.
_______________________________
Editor’s notes: I thank Alan for permission to reproduce his article here, it being a slightly modified version
of his contribution to the current issue of

He returned to the Australian Museum, where he was
appointed Curator of Molluscs in 1955. In due course,
he became Deputy Director but left in 1967 to become
the first Director of the Australian Conservation Foundation. After other senior positions in the NSW Public
Service, he became the inaugural Director of the National Museum of Australia prior to its construction in
Canberra.

(2017, number 290, page 2).

Don was an active MSA member, and a detailed academic biography on him (including publications and
taxonomic contributions) has recently been published
on-line in
(see reference below) and
will appear in print form in the near future.

In the early 1990s Don was one of a group who set
about the amalgamation of several museum associations to form Museums Australia. He also served on
the international executive council of the International
Council of Museums (ICOM), a major body that has its
headquarters in Paris.

References:
McMichael DF, Hiscock ID (1958). A monograph of
the freshwater mussels (Mollusca: Pelecypoda) of the
Australian region.
9, 372–508.

Don published several papers and books on marine and
freshwater molluscs, notably (with Dr. I. D. Hiscock)
‘A monograph of the feshwater mussels (Mollusca: PePonder W, Loch I, Talbot F, Kabat A (2017). Dr. Donlecypoda) of the Australian region’. His collaboration ald F. McMichael CBE — his malacological contribuwith Tom Iredale resulted in the paper, ‘A reference list
tions.
DOI:
of the marine mollusca of New South Wales’ in 1962.
10.1080/13235818.2017.1373420. Available at:
This remains the most recent checklist of NSW molhttp://dx.doi.org/10.1080/13235818.2017.1373420
luscs.
—————————————————————————————————————————————

Congratulations Kara Layton and Endurance Ewere,
2018 MSA research grant recipients
Kara Layton and Endurance Ewere are the 2018
MSA research grant recipients, and have kindly provided the following summaries on their research. Congratulations to you both!

BSc in Marine Biology and MSc in Integrative Biology
at the University of Guelph in Ontario, Canada, before
pursuing doctoral work with Dr. Nerida Wilson in Australia.

Kara Layton is a PhD candidate in the School of Biological Sciences at the University of Western Australia
and a research associate in the Aquatic Zoology and
Molecular Systematics Unit at the Western Australian
Museum. She is broadly interested in the phylogeny and
evolution of marine gastropods. Kara completed her

This work is entitled: ‘Using a transcriptome-based
exon capture approach for resolving a phylogeny
of Chromodoris nudibranchs’.
is a genus of brightly coloured and toxic
nudibranchs found across the Indo - Pacific with
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congenerics displaying strikingly similar morphologies.

Associate Professor Kirsten Benkendorff on an Research Training Program scholarship in Australia.

In the first part of my doctoral work, I have generated a
multigene phylogeny of
containing 335
individuals, but the resulting phylogeny is largely unresolved with poor support at interior nodes and the formation of a singular polytomy. As such, this work employs a transcriptome-based exon capture approach for
generating large amounts of sequence data and ultimately enhancing phylogenetic resolution. While this
phylogenomic method has been used in a systematics
framework, it has never been tested on a group of recently diverged, closely-related species.

My doctoral work is on: ‘Impacts of a neonicotinoid
(imidacloprid) on the Sydney rock
Sydney rock oysters are ecologically and economically
important species that are endemic to Australia. They
are the focus of a noteworthy aquaculture industry in
the eastern states of Queensland and New South Wales.
Over the past decades, there has been a continuous decline in oyster numbers due to numerous factors including, but not limited to, pathogens and pollutants.

This study will produce important genetic resources
that can be used in future work, including five novel
nudibranch transcriptomes and a bait set that can be
used for exon capture experiments across this nudibranch genus. Furthermore, a resolved phylogeny for
will allow a better understanding of interspecific relationships in this group as well as trace the
evolution of interesting traits and patterns, including
the evolution of mimicry.

As part of my PhD, I am investigating the impacts of
imidacloprid and bacterial challenge on the Sydney rock
oyster. While the impacts of this insecticide have been
investigated on non-target aquatic insects, this will be
the first attempt to investigate imidacloprid effects on
the Sydney rock oyster.
In the first part of my doctoral work, I have been able
to extract, analyse and quantify this neonicotinoid from
the tissue of Sydney rock oysters after exposure. The
next phase is to investigate the impacts on the immune
system, feeding, physiology and embryonic larval development.

Endurance Ewere is a PhD candidate at the School
of Environment, Science and Engineering, Southern
Cross University, Australia, and an Assistant Lecturer
in the Department of Animal and Environmental Biology University of Benin, Nigeria. He is interested in
the investigation of the effects of pollutants on aquatic
organisms.

This study will produce information on the uptake and
effects of an acetylcholine agonist, broad-spectrum systemic insecticide (imidacloprid) on the Sydney rock oyster, which will serve as the model species to establish
the uptake and impacts of this agent in molluscs.

Endurance completed his BSc in Animal and Environmental Biology with first class honours and his MSc in
Hydrobiology and Fish biology, both at the University
of Benin, Nigeria, before pursuing doctoral work with

—————————————————————————————————————————————

Honorary MSA membership conferred to Dr. Richard Willan
In recognition of his longstanding contributions to malacology, Dr. Richard Willan, of the Northern Territory
Museum and Art Gallery, has been conferred Honorary
Membership of the Malacological Society of Australasia. As well as general malacology, Richard is well
known for his specialised work on sea slugs and their
relatives, and has published extensively across these
areas. Congratulations Richard!
At right: Richard Willan, teaching at the nudibranch workshop following the 2015 MSA Triennial
Conference, Friday, 4 December 2015, National Marine Research Centre, Coffs Harbour, New South
Wales (Photo: P. Vafiadis)
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a survey as stipulated by the EPA. To meet governmental regulations, environmental consultants surveyed
target sites in 2009 and recovered several shells of
(Figure 1A). WAM staff undertook a fieldtrip
to Geraldton in late August to begin a search for live B.
whitleyi, targeting the sites that yielded
during
the 2009 survey.

The presumed extinct Bothriembryon whitleyi Iredale, 1939 remains elusive (continued from page 1)

Bothriembryon whitleyi Iredale, 1939

A series of shells was collected by Mr G.P. Whitley from
the Geraldton area in Western Australia, and later (1939)
described as
by Tom Iredale at the
Australian Museum. Syntypes were deposited with the
Australian Museum (Figure 1B) and the Western Australian Museum (Breure & Whisson, 2012). Additional
locality data have now come to light which may restrict
the type locality, but need confirmation. The original
labels written in handwriting by Mr G.P. Whitley were
found with two Australian Museum syntype lots (AM
C.127615 and AM C.127713) and give the type locality
as “Sand Dunes, Bluff Point near Geraldton” (Michael
Shea pers. comm.). The Bluff Point Lighthouse cottage
and tower are situated a few kilometers north of
Geraldton, and nearby lie the remains of the Bluff Point
Lighthouse beach tower. Both were constructed in 1876
with the beach tower removed in the early 1950s due to
fire. Further north is another locality termed Bluff Point
(ca. 100 km north of Geraldton) but Iredale (1939) specifically mentions Geraldton. (There seems to be a lot of
‘Bluffing’ around Geraldton!)

Several sites were visited near the Geraldton townsite
including Bluff Point and Point Moore Lighthouse. In
these areas, no specimens of
were found,
dead or alive. These areas are bordered by dense residential development and although pockets of remnant
coastal vegetation exist, introduced plants and land
snails were observed, specifically
and
which at times were so dense that the
ground resembled snow!
We also searched further south and north of the
Geraldton townsite and encountered many shells of
across two sites! The shells were
found on white sands among coastal dunes that consisted of native wattle and low shrub vegetation (Figure 2).
Non-native flora or fauna was generally absent or
sparse at these sites. The shells were solid and consistently bleached white. Nearby to the shells at both sites
we noted a narrow limestone outcrop running parallel
to the coast and on one of these outcrops we observed
a
shell partly insitu and a
shell
(Figure 3).

Listed as Presumed Extinct with the IUCN in 1996, efforts to attempt to collect live specimens since this time
have been low. The only confirmed fieldwork in over 20
years has been in response to threatening processes to
bushland (e.g. industrial development), which prompted

Figure 2. Holocene dune sands where numerous B. whitleyi shells were found, with outcropping Tamala Pleistocene limestone just visible in background. Senior author recording data.
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, an extant population cannot be dismissed.
Some shells of
in the WA Museum Mollusc
Collection, collected between 1950 and 1970, appear
freshly dead. A good ontogenetic series is present; shells
are thin (likely would not persist long) and some shells
show faint coloration. These key localities require further targeted collecting for the elusive
and we encourage enthusiastic naturalists to
continue the hunt! Our fieldwork was in late winter and
because
are most active during the middle of winter, when conditions are moist and temperatures low, we will need to head north earlier in the season for another search.
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Figure 3. Bothriembryon whitleyi shell partly embedded in Tamala Pleistocene limestone

Upon return to the WA Museum we consulted our
WAM Palaeontology Curator Dr. Mikael Siversson and
also examined the Palaeontology
collection. It would seem the shells we collected were rather
recent, likely of Holocene age, and were associated with
the Pleistocene Tamala Limestone. The latter unit comprises lithified wind-blown dunes, beach deposits and
offshore reefs (Kendrick et al., 1991). The Tamala
Limestone runs almost the entire length of the SWWA
coast. Examination of the WAM Palaeontology collection revealed subfossil
from the Geraldton
region, but also a somewhat larger, strongly lithified
shell that is possibly
, noted as tentatively
Pleistocene age.
In summary, whilst the specimens we collected during
fieldwork (plus additional information from the WAM
Palaeontology collection) suggest a mixture of recent
(Holocene) and older (late Pleistocene) populations of

2018 MSA Conference to be
held New Zealand

2017 MSA Annual
General Meeting (AGM)

A reminder that the MSA conference will
be held in New Zealand in late 2018
(likely over the last week of November
and first week of December).

The Annual General meeting will be held
on Thursday 30 November, 2017, 12.00
noon to 2.00 pm, Australian Eastern Standard Time.

Further details on location, programme,
call for abstracts, accommodation and
application details will be posted in the
near future on the MSA website.

Members can access the meeting by dialling
07 5678 2305.
An agenda and further information will be
emailed to members in advance.

Please block-off this time period
in your diaries!
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