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Abstract 

The Asian Clam, Corbicula fluminea (Müller, 1774) invaded British waters in 1998. It remained confined to an isolated network 
or rivers in Eastern Britain until 2004, when it was discovered in low densities in the River Thames, London. We report that 
C. fluminea has now been discovered at three more sites on the tidal River Thames. Surveys indicate that the clam has now 
established dense populations of up to 648±352 m-2 at Ham on the River Thames, with evidence of annual recruitment. Given the 
substantial connectedness of the Thames to many of Britain’s other rivers, it is likely that C. fluminea will now continue to 
spread through Britain’s waterways. 
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Introduction 

The Asian clam Corbicula fluminea (Müller, 
1774) (Figure 1) is one of the world’s most 
notorious and widespread invasive organisms 
(Park and O’Foighil 2000). It has undergone a 
massive global range expansion since the 1940s, 
spreading from its native range in southeast Asia 
to South America, North America and then to 
Europe (McMahon 1999). By the 1970’s 
Corbicula had colonised thousands of miles of 
waterways in the United States, including the 
Great Lakes (McMahon 1983). The clam reached 
Germany in the late 1980s (Hasloop 1992), and 
has since spread through most of the major 
watersheds on the European mainland including 
the Rhine (Bij de Vaate 1991) and Rhone 
(Mouthon 2001). This rapid dispersal across the 
world has been facilitated by humans which have 
helped the clam cross the continental divide 
(McMahon 1983). 

 

Figure 1. Corbicula fluminea from Ham on the River 
Thames, London (Author: Philine S.E. zu Ermgassen). 
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Figure 2. The range of Corbicula 
fluminea populations in the Norfolk 
Broads in 2002 (from Müller, 2003) 
and the recent location of sightings 
in the River Thames. 
 

 
It had substantial economic impacts while 

spreading through North America: macro-fouling 
of the raw water service systems of nuclear 
power stations was estimated to have cost the US 
$2.2 billion annually in the early 1980s (OTA 
1993). C. fluminea also caused changes in 
invaded ecosystems through its considerable 
filtration capabilities. Asian clams can filter up 
to one litre of water per individual per hour 
(Way et al. 1990; Silverman et al. 1995) and 
reach densities of hundreds of thousands of 
individuals per square metre, making them 
important consumers of phytoplankton. The 
increased water clarity caused by their filtration 
can lead to increases in light penetration, 
enhanced macrophyte growth, and alteration of 
fish stocks. Further, the clam may also alter the 
benthic substrate (Sickel 1986; Beaver et al. 
1991), and may compete with native species for 
limited resources (Devick 1991). 

C. fluminea appears to have arrived in Britain 
in 1998 (Baker et al. 1999). This invasion could 

be perceived as a post-glacial re-colonisation 
event; remnants from a member of the Corbicula 
genus from the last interglacial period have been 
found underneath Trafalgar Square in London 
(Miller et al. 1979). The recent invasion started 
in a small waterway, the River Chet, in the 
Norfolk broads (Baker et al. 1999, Figure 2). The 
Norfolk broads are an isolated set of inter-
connected rivers and lakes on the East of 
England which drain into the North Sea at Great 
Yarmouth. This introduction was unlikely to 
have been via the ballast water of commercial 
ocean-going vessels; there is a virtual absence of 
commercial shipping routes into freshwater 
systems in Britain. Other introductory mecha-
nisms for Corbicula include bait buckets, bilge 
water or the accidental transfer with imported 
aquaculture species (Counts 1986), but it is 
unclear if any of these played a role in the 
introduction. The clam spread rapidly around the 
drainage system of the Broads, but remained 
confined  there  between 1998  and 2004, largely  
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Figure 3. Locations where Corbicula fluminea has been found 
on the River Thames to date. 

Table 1. The results of a Two-way ANOVA to *why “to” 
test for the effects of distance of samples along each 
transact (1m from near bank, 4m from near bank, central 
channel, 4m from far bank, 1m from far bank) and sample 
site on the numbers of Corbicula fluminea found in bottom-
grab samples. 

Factor F d.f. p 

Position along transect  0.53 4 0.711 

Site 5.35 2 0.010 

Position: Site (interaction) 1.38 8 0.172 

because the Norfolk Broads catchment is 
comparatively isolated. This is in sharp contrast 
to all of the other major rivers in southern 
England which are linked to each other by one or 
more canals (see Figure 2). 

In 2004, the first specimen if C. fluminea was 
noted at Teddington on the River Thames 
(Whaley 2004). In October 2005, one living 
juvenile Corbicula was collected by the 
Environment Agency’s Mark Davison in a kick-
net sample taken from just below Teddington 
Lock (grid reference TQ 1674 7146). Further 
individuals measuring 1.9 and 5.4 mm respecti-
vely were collected on a subsequent visit to the 
site in January 2006 (Mark Davison, Environ-
ment Agency, pers comm.), while a survey at a 
nearby site in Isleworth (grid reference TQ 1695 
7606) in November 2005 also located one 
juvenile. The source of the invasion is unknown, 
but may have originated from the overland 
transport of infested pleasure craft from the 
Norfolk Broads to the Thames catchments; 
Muller (2003) noted that adult clams could 
potentially be transported in mud attached to the 
mud anchors of such boats. 

The purpose of this study is to present new 
data on distribution of C. fluminea within 
English waters and to confirm whether it has 
now established a population the River Thames. 

Methods 

To build a broad idea of the current distribution 
of Asian clams in the River Thames, data was 
collated from the Environment Agency records 
regarding the sites at which Corbicula fluminea 
had been found in monthly kick-samples along 
the bank-side river bottom. All of the detection 
sites had tidal water levels, although the water 
quality tended was dominated by the influx of 
freshwater from upstream reaches (Teddington 
Lock is the tidal limit; see Figure 3). At the 
sampling sites, the river tended to have hard 
embankments, a width of between 10 and 15 
metres, and a maximum depth of around 6m at 
high water.  

In late July 2007, the density of C. fluminea 
was assessed at three sites near Ham, Richmond, 
on the River Thames. This was the site at which 
most C. fluminea had been found by the 
Environment Agency (n=98 in November 2006). 
Sample sites were situated at approximately 500 
metre intervals, with grid references of: 
TQ16417301, TQ16417301 and TQ17507337 
(moving from the most upstream site to the most 
downstream site). Samples were collected using 
an Ekman grab sampler of capture area 468 cm2, 
which was dropped from the side of a small 
motor-boat. Samples were collected in triplicate 
from 5 locations along lateral transects of the 
river at each site. The samples were collected at 
evenly spaced intervals, starting and finishing 
approximately 1m from each bank of the river. 
All of the clams collected were measured to the 
nearest millimetre using vernier callipers. 

Results 

Corbicula fluminea has now been found at four 
sites on the tidal River Thames (Figure 3, Annex 
1). The highest densities found in 3-minute kick-
samples to date are:  

Ham (TQ172733): 98 individuals on 08/11/06 
Teddington (TQ165718): 9 individuals on 08/11/06 
Isleworth (TQ169760): 1 individual on 08/11/06 
Battersea (TQ 267768): 1 individual on 10/08/06 
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Figure 4. Densities of Corbicula fluminea at sites near Ham 
on the River Thames. 

 

Figure 5. The size distribution of Corbicula fluminea at Ham 
on the River Thames. 

The results of our surveys show that Asian clams 
are thriving in unprecedented densities in and 
around Ham on the River Thames, reaching 
densities as high as 648±352 m-2 in the central 
Ham transect. A two-way ANOVA showed that 
clams were spread evenly across each transect of 
the river, but differed in overall density between 
the sites (Figure 4, Table 1). A size analysis of 
the samples revealed a clear bimodal distribution 
(Figure 5). 

Discussion 

A dense population of up to 648 individuals m-2 
± 352 SE can be found at Ham, indicating that a 
Corbicula fluminea population has become 
established as part of the resident fauna of the 
River Thames. The bimodal size distribution of 
the clams implies that there have been only a few 
years of substantial annual recruitment.  The 
current densities are similar to those found in the 
Norfolk broads, where mean population densities 
range from 130 to 509 individuals m-2 (Müller 
2003). Given the early status of this invasion, it 
is possible that population densities in the 
Thames will reach unprecedented levels in the 
UK by the end of the decade. C. fluminea has the 
potential to reach densities of up 18,000 
individuals m-2, the densities found after the 
invasion of the New River, USA (Doherty et al. 
1987). 

It is clear that the C. fluminea is predominant-
ly found in the upper reaches of the tidal Thames 
(Teddington, the most upstream site, is the tidal 
limit). The three miles of waterway between 
Teddington and Richmond are only truly tidal for 
about 2 hours before and 2 hours after high tide, 
when vertical weir gates at Richmond are raised. 
At all other times, the weir sluice gates maintain 
artificially water levels of at least 1.7 m (Gray 
2005). This tidal regime is likely to have made 
these areas very vulnerable to invasion by 
C. fluminea; a new population could seed larvae 
into large stretches of rivers upstream and 
downstream by virtue of the reversing currents. 

Usually, bivalves like C. fluminea depend 
upon human transport to transfer them upstream 
from where larvae can spread downstream 
through currents (Voelz et al. 1998). 

The salinity in this stretch of water would also 
favour the establishment of C. fluminea; 
although  the  overall  salt content does gradually 
increase towards the sea, the tidal Thames is 
essentially fresh-water as far downstream as 
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Battersea (the lowest site at which C. fluminea 
has been found). Salinity for the sites under 
study ranges from 0.16 ppt to 0.84 ppt (Lars 
Atkesson, Environment Agency, pers. comm.), 
which falls well below Corbicula’s upper 
tolerance level of 24 ppt (Evans et al. 1979). 

It is unclear as to why the invasion and 
establishment of C. fluminea in the River 
Thames has happened recently, but it may 
coincide with the recovery of the Thames as an 
ecosystem. Only 40-50 years ago, it was 
considered biologically “dead”, but because of 
recent improvements in the treatment of effluent 
sewage, it is now thought to be one of the 
cleanest rivers flowing through a European city 
(Gray 2005). Between 1990 and 2007, the 
Environment Agency has recorded a general 
increase in the chemical water quality of English 
rivers (http://www.environment-agency.gov.uk), and 
many invasive (and native) species have been 
increasing in density in the Thames, including 
the Chinese Mitten Crab (Rainbow 2003) and 
zebra mussel (Aldridge et al. 2004). 

Regarding the future spread of the clam, 
calcium, pH and, temperature values are suitable 
for C. fluminea growth and reproduction across 
most of England (Müller 2003). England has an 
extensive, interconnected waterway network 
through which clam larvae could spread via 
diffusive upstream and downstream locomotion 
(Voelz et al. 1998). Further, thousands of 
motorised pleasure vessels commute along 
England’s waterways each year, which could 
potentially facilitate the dispersal of C. fluminea 
larvae (or adults) in association with mud-
anchors, outboard engines, or attached aquatic 
vegetation. It is therefore likely that C. fluminea 
will colonise many other waterbodies around the 
country. Precedents have already been set; 
C. fluminea colonized most of the River Rhine 
and many of its tributaries within 10 years of 
being discovered near its estuary in the 
Netherlands (Bij de Vaate 1991; Den Hartog et 
al. 1992). 

Should C. fluminea continue to spread around 
the UK, it could have major economic impacts 
through the macrofouling of industrial facilities 
which draw water from infested waterways. It 
could potentially affect around 12 inland power 
stations, each of which is located on waterways 
currently suitable for the survival and repro-
duction of C. fluminea (Müller 2003). In a worst 
case scenario, this could cost the British power 
generating industry around £2.5 million per 
annum (Müller 2003). Effects on water treatment 

facilities could be even greater. For example, a 
recent increase in the densities of zebra mussels 
in the UK has cost millions of pounds in 
mitigation (Elliott et al. 2005). 

More worryingly, C. fluminea could have 
substantial effects on the native biota of the UK, 
exacerbating the problems already being caused 
by Dreissena polymorpha (Aldridge et al. 2004). 
It has been reported that C. fluminea is a superior 
competitor to native unionids because of their 
higher mass-specific filtration rates (Beaver et 
al. 1991), and because C. fluminea can displace 
or uproot native mussels (Fuller and Richardson 
1977). If this is true, this causes particular 
concern for the future of the BAP species 
Pseudanadonta complanata which can also be 
found at Ham (Mark Davison, Environment 
Agency, pers. comm.). The high densities of 
Asian clams will have numerous other ecological 
impacts in the River Thames, most notably 
through their substantial filtration capabilities. 
Further studies are required to elucidate the full 
extent of clam infestation of the Thames 
catchment and to assess their current and future 
ecological impacts. 

Acknowledgements 

The authors would like to thank Mark Davison of the 
Environment Agency, and the staff at Hammerton’s Ferry, 
Ham, for their valuable support. All views expressed are 
those or the author(s) and views expressed herein do not 
necessarily represent the views of the Environment Agency. 

References 

Aldridge DC, Elliott P, Moggridge GD (2004) The recent and 
rapid spread of the zebra mussel (Dreissena polymorpha) 
in Great Britain. Biological Conservation 119: 253–261, 
http://dx.doi.org/10.1016/j.biocon.2003.11.008 

Baker R, Clarke K, Howlett D (1999) The Asiatic clam 
Corbicula fluminea (Müller) new to the U.K. The Ted 
Ellis Trust: Wheatfen Broad Nature Reserve, pp 1–11 

Beaver RJ, Crisman TL, Brock RJ (1991) Grazing effects of 
an exotic bivalve (Corbicula fluminea) on hypereutrophic 
lake water. Lake and Reservoir Management 7 (1): 45–51, 
http://dx.doi.org/10.1080/07438149109354253 

Bij de Vaate A (1991) Colonization of the River Rhine by the 
Asiatic clam, Corbicula fluminea Müller, 1774 
(Pelecypoda, Corbiculidae). Bulletin Zoologisch Museum 
Universiteit van Amsterdam 13 (2): 13–16 

Counts CL (1986) The zoogeography and history of the 
invasion of the United States by Corbicula fluminea 
(Bivalvia: Corbiculidae). American Malacological 
Bulletin 1986: 7–39 

Den Hartog C, Van den Brink FWB, Van der Velde G (1992) 
Why was the invasion of the river Rhine by Corophium 
curvispinum and Corbicula species so successful? Journal 
of Natural History 26: 1121–1129, http://dx.doi.org/10. 
1080/00222939200770651 



The Asian clam in the River Thames 

59 

Devick WS (1991) Patterns of introductions of aquatic 
organisms to Hawaiian freshwater habitats. In: New 
Directions in Research, Management and Conservation of 
Hawaiian Freshwater Stream Ecosystem. Proceedings 
Freshwater Stream Biology and Fisheries Management 
Symposium. Department of Land and Natural Resources, 
Division of Aquatic Resources, Honolulu, HI, pp 189–213 

Doherty FG, Cherry DS, Cairns JJ (1987) Spawning 
periodicity of the Asiatic clam Corbicula fluminea in the 
New River, Virginia. American Midland Naturalist 117 
(1): 71–82, http://dx.doi.org/10.2307/2425709 

Elliott P, Aldridge DC, Moggridge GD (2005) The increasing 
effects of zebra mussels on water installations in England. 
Water and Environmental Management Dec: 367–375 

Evans LP, Murphy CP, Britton JC, Newland LW (1979) 
Salinity relationships in Corbicula fluminea (Müller). 
Proceedings of the First International Corbicula 
Symposium, pp 193–214 

Fuller SLH, Richardson JW (1977) Amensalistic competition 
between Corbicula manilensis (Phillippi), the Asiatic 
clam (Corbiculidae) and freshwater mussels (Unionidae) 
in the Savannah River of Georgia and South Carolina 
(Mollusca: Bivalvia). Association of Southeastern 
Biologists Bulletin 24: 52–62 

Gray (2005) Tidal Thames Habitat Action Plan. Richmond 
Biodiversity Group, 15 pp 

Hasloop U (1992) Establishment of the Asiatic Clam 
Corbicula cf. fluminalis in the tidal Weser River (N. 
Germany). Archiv für Hydrobiologie 126 (2): 175–180 

McMahon RF (1983) Ecology of an invasive pest bivalve, 
Corbicula. In: The Mollusca – Ecology. W.d. Russek–
Hunter (ed). Academic Press, San Diego, USA, pp 505–
561 

McMahon RF (1999) Invasive characteristics of the 
freshwater bivalve, Corbicula fluminea. In: 
Nonindigenous Freshwater Organisms: Vectors, Biology 
and Impacts Claudi R and Leach JH (eds), Lewis 
Publishers, CRC Press, London, UK, pp 305–313 

Miller GH, Hollin JT, Andrews JT (1979) Aminostratigraphy 
of UK Pleistocene deposits. Nature 281: 539–543, 
http://dx.doi.org/10.1038/281539a0 

Mouthon J (2001) Life cycle and population dynamics of the 
Asian clam Corbicula fluminea (Bivalvia: Corbiculidae) 
in the Saone and Rhone rivers (France). Annales De 
Limnologie-International Journal of Limnology 39 (1): 
15–25, http://dx.doi.org/10.1051/limn/2003001 

Müller JM (1999) Population genetics, ecology and waterway 
management in the conservation of the depressed river 
mussel (Pseudanadonta complanata). Unpublished  

MPhil Thesis, Department of Zoology, Cambridge University, 
Cambridge, UK 

Müller JM (2003) Ecology and impacts of the non-indigenous 
clam Corbicula fluminea (Müller, 1774) in Britain. 
Unpublished PhD thesis, Department of Zoology, 
Cambridge University, Cambridge, UK 

OTA – Office of Technology Assessment (1993) Harmful 
Non–Indigenous Species in the United States. Publication 
No. OTA-F-565, OTA, U.S. Congress, Washington, DC 

OTA – Office of Technology Assessment (1993) Harmful 
Non-Indigenous Species in the United States. Publication 
No. OTA-F-565, OTA, U.S. Congress, Washington, DC 

Padilla DH, Chotkowski MA, Bichan LAJ (1996) Predicting 
the spread of zebra mussels (Dreissena polymorpha) to 
inland waters using boater movement patterns. Global 
Ecology and Biogeography Letters 5: 353–359, http://dx. 
doi.org/10.2307/2997590 

Park JK, O’Foighil D (2000) Sphaeriid and corbiculid clams 
represent separate heterodont bivalve radiations into 
freshwater environments. Molecular Phylogenetis and 
Evolution 14 (1): 75–88, http://dx.doi.org/10.1006/mpev. 
1999.0691 

Pollux B, Minchin D, Van Der Velde G, Van Alen T, Moon-
Van der Staay SY, Hackstein J (2003) Zebra mussels 
(Dreissena polymorpha) in Ireland: AFLP-fingerprinting 
and boat traffic both indicate and origin from Britain. 
Freshwater Biology 48 (6): 1127–1139, http://dx.doi.org/ 
10.1046/j.1365-2427.2003.01063.x 

Rainbow P, Robbins R, Clark P (2003) Alien invaders: 
Chinese mitten crabs in the Thames and spreading. 
Biologist 50: 227–230 

Sickel JB (1986) Corbicula population mortalities: factors 
influencing population control. American Malacological 
Bulletin, Special Edition 2:89–94 

Silverman H, Achberger EC, Lynn JW, Deitz TH (1995) 
Filtration and utilisation of laboratory-cultured bacteria 
by Dreissena polymorpha, Corbicula fluminea and 
Carunculina texasensis. Biological Bulletin 189 (3): 308–
319, http://dx.doi.org/10.2307/1542148 

Voelz NJ, McArthur JV, Rader RB (1998) Upstream mobility 
of the Asiatic clam Corbicula fluminea: identifying 
potential dispersal agents. Journal of Freshwater Ecology 
13: 39–45, http://dx.doi.org/10.1080/02705060.1998.9663589 

Way CM, Hornbach DJ, Miller-Way CA, Payne BS, Miller 
AC (1990) Dynamics of filter feeding in Corbicula 
fluminea (Baivalvia: Corbiculidae). Canadian Journal of 
Zoology 68 (1): 115–120, http://dx.doi.org/10.1139/z90-016 

Whaley (2004) A survey of freshwater bivalves of the River 
Thames: Twickenham to Richmond (unpublished) 

Wilson AB, Naish KA, Boulding EG (1999) Multiple 
dispersal strategies of the invasive quagga mussel 
(Dreissena bugensis) as revealed by microsatellite 
analysis. Canadian Journal of Fisheries and Aquatic 
Sciences 56: 2248–2261, http://dx.doi.org/10.1139/f99-162 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



P. Elliott and P.S.E. zu Ermgassen 

60 

 
Annex 1. Recent records of Corbicula fluminea in the UK. 

Location 
(River/site name) 

Record coordinates 
Record date 

Number 
collected 

Collector/reference 

Longitude Latitude 

R. Chet, Norfolk 1°31.6'E 52°32.7'N October 1998 1st Baker et al. 1999 

R. Waveney, Norfolk 1°40.6'E 52°30.1'N April 1999 2 Muller 1999 

R. Chet, Norfolk 1°40.6'E 52°30.1'N Spring 2003 1089 ind.m-2 Muller 2003 

R. Bure, Norfolk 1°35.0'E 52°38.2'N Spring 2003 339 ind.m-2 Muller 2003 

R. Yare, Norfolk 1°29.4'E 52°34.8'N Spring 2003 1394 ind.m-2 Muller 2003 

R. Waveney, Norfolk 1°38.2'E 52°31.0'N Spring 2003 472 ind.m-2 Muller 2003 

R. Thames, Teddington, 
London 0°19.3'W 51°25.7'N October  2005 1 Mark Davison 

R. Thames, Isleworth, 
London 0°19.0'W 51°28.2'N November 2006 1 Mark Davison 

R. Thames, Battersea, 
London  0°10.5'W 51°28.5'N August  2006 1 Mark Davison 

R. Thames, Ham, London  0°18.8'W 51°26.8'N August 2006 98 Mark Davison 

R. Thames, Ham, London 0°19.5'W 51°26.6'N July 2007 648 ind.m-2 This study 

 


