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A FIRST RECORD OF SPHAERIUM NUCLEUS IN WALES

The swamp orb mussel Sphaerium nucleus (Studer) 
is a freshwater bivalve of lowland swamps and 
fen, distributed from Western Europe to central 
Asia (Falkner et al., 2001). The ecology and distri-
bution of this sphaeriid bivalve is poorly under-
stood (Zettler & Glöer, 2006; Glöer & Diercking, 
2009) being only recently recognised as a distinct 
species based on anatomical, conchological and 
ecological distinctness (Korniushin, 1994). As a 
member of the Sphaerium corneum species com-
plex, S. nucleus has historically been lumped 
with S. corneum s.l. due to morphological simi-
larities and an overlap in habitat utilisation. It 
has been suggested that S. nucleus is relatively 
widespread (Killeen, Aldridge & Oliver, 2004; 
Korinkova, Beran & Horsak, 2008), and that 
historical and voucher specimens of sphaeriid 
bivalves have often been misidentified as S. cor-
neum s.s. Recently, key differences between the 
life histories of these species have come to light, 
in addition to evidence of habitat partitioning 
between S. corneum and S. nucleus. The former is 
found in swampy and densely vegetated habitats 
such as slow moving rivers, peat bogs and pools, 
whereas S. nucleus is distributed in more ephem-
eral lentic habitats, such as woodland pools and 
ditches, and cut off meanders (Korinkova, Beran 
& Horsak, 2008; Falkner, 2000; Korinkova, 2006; 
Killeen, 2011). 

Several authors have also noted that S. nucleus 
is predominantly found in swampy, densely veg-
etated habitats such as drainage ditches and veg-
etated lake margins. It has been identified from 
several European countries (Korinkova, Beran & 
Horsak, 2008). In the UK, it has been identified 
from several sites, almost exclusively in the east 
of England, but also from Ireland (Moorkens & 
Killeen, 2010). Here, we report the first identifica-
tion of S. nucleus in Wales. 

Between June and August 2011 several fresh-
water habitats were sampled as part of a larger 
study to faunistically map lentic and lotic habi-
tats in south Wales. During the course of this 
larger study, benthic samples from a large, semi-
permanent pool in an established sand dune 
system in the Kenfig Nature Reserve (British 
Grid SS 80238121), Bridgend, Glamorgan, were 
collected. Samples of benthic substrate were 
collected using a 2  mm mesh net from several 

randomised transects in each habitat. The pro-
tocol developed was similar to kick sampling, 
but adapted for ponds and still waters. Due to 
the lack of current or water flow in the habitat, 
a sideways “scooping” motion was employed to 
ensure that benthic substrate was collected suc-
cessfully (Sutherland, 1996). 

Collected animals were placed in white trays, 
and macro-invertebrates identified to species 
level. Where identification was not possible, or 
when there was uncertainty as to the identity, the 
animals were killed and preserved in 70% etha-
nol, stored in labelled containers and returned 
to the laboratory for later identification. Bivalve 
samples were identified to species level by C. 
Clifford and R. Taylor, based on standardised 
keys (Killeen, Aldridge & Oliver, 2004; Croft, 
1986). Shell shape and tumidity, pore density, 
thickness of the hinge plate, and the arrangement 
of muscle scars were used as main identification 
characters. A total of nine sphaeriid mussels were 
collected from a semi-permanent lentic habitat 
within the Kenfig sand dune system. Two of the 
samples were positively identified as S. corneum 
based on morphological characteristics provided 
by (Killeen, Aldridge & Oliver, 2004). Seven of 
the samples were initially identified as S. nucleus 
based primarily on shell tumidity and the dense 
pore structure in the umbonal region. Images of 
the collected mussels were taken with a Nikon 
SMZ800 microscope fitted with a Leica DFC290 
mounted camera (Fig. 1a,b). Samples were sent 
for further analysis and verification to A. Holmes 
and P. Glöer, which confirmed our identification. 

This first identification of Sphaerium nucleus in 
the west of mainland Britain is a considerable 
expansion in the known range of this species. 
The site was a large semi-permanent pool in the 
Kenfig sand dune system. The pool is relatively 
shallow, with densely vegetated banks. Due to 
the shallow nature of this pool, water levels can 
fluctuate greatly, often exposing large areas of 
substrate around the edges. As such, large areas 
of substrate would classify as ephemeral habi-
tats which can dry out (or flood) in response to 
environmental conditions. Such ephemeral lentic 
habitats have been identified as being associated 
with S. nucleus, compared to the more perma-
nent habitats favoured by S. corneum (Killeen, 
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Aldridge & Oliver, 2004). The discovery of S. 
nucleus in a pond in dune slacks increases the 
number of habitat types for this species, but also 
conforms to the previously identified ephemeral 
nature of S. nucleus habitats. 

Acknowledgments

The authors are grateful to Anna Holmes, 
National Museum of Wales, Cardiff and Peter 
Glöer, Biodiversity Research Laboratory, 
Hetlingen, Germany, for assistance with sample 
identification, and to two anonymous referees 

who provided valuable comments on an earlier 
version of this manuscript. 

References

CROFT PS 1986 Key to the major groups of British 
freshwater invertebrate animals. Field Studies 6: 
531–579.

FALKNER G 2000 Sphaerium (Nucleocyclas) nucleus in 
Bayern. Heldia 3(1): 11–18.

FALKNER G, BANK RA & PROSCHOWITZ, T VON 2001 
Check-list of the non-marine Molluscan Species-
group taxa of the states of Northern, Atlantic and 
Central Europe (Clecom I). Heldia 4(1/2): 1–76.

GLOER P & DIERCKING R 2009 Atlas und Rote Liste der 
Süßwassermollusken in Hamburg. Gutachten für 
die Behörde für Stadtentwicklung und Umwelt, 
Hamburg.

KILLEEN IJ 2011 Notes on the Sphaerium corneum group. 
Mollusc World 16: 20–23.

KILLEEN IJ, ALDRIDGE D & OLIVER G 2004 Freshwater 
Bivalves of Britain and Ireland. Field Studies Council 
Occasional Publication 82. FSC Publications, 
Shrewsbury. 114 pp.

KORINKOVA T 2006 First reliable records of Sphaerium 
nucleus (Mollusca: Bivalvia: Sphaeriidae) in the 
Czech Republic. Acta Societatis Zoologicae Bohemicae 
69: 293–297.

KORINKOVA T, BERAN L & HORSAK M 2008 Recent 
distribution of Sphaerium nucleus (Studer, 1820) 
(Bivalvia:Sphaeriidae) in the Czech Republic. 
Malacologica Bohemoslovaca 7: 26–32.

KORNIUSHIN AV 1994 Review of the European spe-
cies of the genus Sphaerium (Mollusca, Bivalvia, 
Pisidioidea). Ruthenica 4 (1): 43–60

MOORKENS EA & KILLEEN IJ 2005 The aquatic mol-
lusc fauna of the Grand and Royal canals, Ireland. 
Bulletin of the Irish Biogeographical Society 29: 143–193.

SUTHERLAND J 1996 Ecological Census Techniques: A 
Handbook. Cambridge University Press, Cambridge. 
336 pp.

ZETTLER ML & GLÖER P 2006 Zur Ökologie und 
Morphologie der Sphaeriidae der Norddeutschen 
Tiefebene. Heldia 6 (Sonderheft 8): 1–61, 18 pl.

C. Clifford
G. R. Thomas

R. Taylor
& D.W. Forman

Swansea Ecology Research Team
College of Science, Swansea University

Wales, UK
Contact author: g.r.thomas@swansea.ac.uk 

Figure 1a  Detail of the porosity in the umbonal 
region of a valve of Sphaerium corneum. b Porosity in 
the umbonal region of S. nucleus from Kenfig, south 
Wales.


