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Abstract 
The gold / Asian clam (Bivalvia: Cyrenidae) Corbicula fluminea was first detected 
in the North Island of Aotearoa New Zealand in May 2023. C. fluminea which is 
native to eastern Asia, was detected in the Waikato River, the longest river in 
Aotearoa New Zealand, which drains Lake Taupō, Australasia’s largest lake. 
Subsequently, in March 2024, another “gold clam” species, Corbicula australis, 
native to Australia, was detected in a man-made lagoon, immediately adjacent to the 
Waikato River. The population structures of both species, with adults and juveniles 
present in large numbers, indicate both had been present for several years before first 
detection. A delimiting survey of C. fluminea in the Waikato indicated that the riverine 
population was significantly more widespread than the initial detection site, unlike 
C. australis which still appears restricted to the lagoon. Despite this, C. fluminea 
has not been detected within Lake Taupō or outside the Waikato catchment. Future 
plans involve a management strategy targeting containment within the Waikato 
catchment, along with continued long-term surveillance efforts. The documented 
worldwide impacts of C. fluminea as an “ecosystem-engineer”, its ability to thrive 
in a broad variety of environmental conditions, high reproductive potential and the 
apparently vacant niche ready to be exploited (with few resident competitors or 
predators), all indicate it could have the greatest impact of any known freshwater animal 
invader in Aotearoa New Zealand so far. The long-term impacts of C. fluminea in 
Aotearoa New Zealand will ultimately be determined by how effective management 
efforts, involving both government and non-governmental entities, are at restricting 
its distribution and protecting native ecosystems from new incursions. 

Key words: Asian clam, Australasia, Cyrenidae, ecosystem engineer, Lake Taupō, 
Waikato River 

   
Introduction 

Corbicula fluminea (Müller, 1774), the gold or Asian clam, is one of the 
most ecologically and economically damaging freshwater invaders worldwide 
(Sousa et al. 2008; Crespo et al. 2015; Robb-Chavez et al. 2023) and it has 
invaded all major continents, except Antarctica (Crespo et al. 2015; Robb-
Chavez et al. 2023). This is the most well-known species of Corbicula, 
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a genus of freshwater / brackish water clams or bivalve molluscs, belonging 
to the family Cyrenidae or the ‘basket’ clams (corbis being the Latin for basket 
– with reference to the clam’s shape). During the last century, C. fluminea has 
spread rapidly from its native range in southeast Asia to North, Central 
and South America and throughout mainland Europe, including river 
systems such as the Rhine, Seine and Danube (Minchin 2014). It was 
detected in the unconnected islands (to mainland Europe) of Great Britain 
in 1998 (Howlett and Baker 1999) and Ireland in 2010 (Sweeny 2009). This 
occurred alongside further range expansion in mainland Europe, with for 
example, new detections in countries such as Greece in 2018, the then 
southernmost record of C. fluminea in the Balkan Peninsula (Sousa et al. 
2008; Crespo et al. 2015; Karaouzas et al. 2020).  

The continued global range expansion of the clam is the result of 
interconnected factors, including the effective dispersal abilities of the larvae 
and its association with many potential human vectors and pathways of 
varying importance, such as boats or fishing equipment (Lucy et al. 2012; 
Crespo et al. 2015; Ministry for Primary Industries Technical Advisory 
Group (MPI TAG) (2023). C. fluminea has broad physio-chemical tolerances 
(Lucy et al. 2012). It is also considered an “r”-strategist, with rapid growth, 
early sexual maturity and high reproductive potential (including being 
hermaphroditic and some individuals capable of parthenogenesis), all favouring 
successful colonisation of new habitats (McMahon 1999; Sousa et al. 2008; 
Crespo et al. 2015; Lucy et al. 2012; MPI TAG 2023; Winterbourn 2023). 
C. fluminea is also an “ecosystem engineer”, capable of significantly altering 
invaded systems (Crespo et al. 2015). Extremely efficient filter feeding 
capabilities enable C. fluminea to outcompete native bivalves while 
greatly increasing water clarity of invaded habitats, in addition to altering 
phytoplankton communities and bottom dwelling plant growth (Lauritsen 
and Mozley 1989; Lopez et al. 2006). The clam’s large population size often 
dominates the resident macroinvertebrate community in terms of numbers 
or biomass as it becomes established and significantly alters the benthic 
substrate (Crespo et al. 2015; Linares et al. 2022). These environmental 
changes can consequently impact nutrient cycling, benthic macroinvertebrate 
community structure, pelagic food-webs and the overall trophic dynamics 
of invaded systems (Phelps 1994; Darrigran et al. 2002; Karatayev et al. 
2005; Lucy et al. 2012; Barbour et al. 2013; Linares et al. 2022). In addition, 
mass die-offs of C. fluminea can sporadically occur, which result in rapid 
deoxygenation and increased levels of ammonia that can have consequences 
for the entire ecosystem (Sousa et al. 2008; Crespo 2015). Aside from the 
ecological impacts, both live C. fluminea and empty shells have the potential 
to pose economic risks, by clogging infrastructure systems, such as the intake 
pipes, vents, heat exchangers and membrane systems associated with water 
treatment systems and hydroelectric powerplants (Matthews and McMahon 
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1999; Crespo 2015; MPI TAG 2023). However, these serious impacts have 
not always been realised or have been minor compared to what was expected 
(Rosa et al. 2011). 

The principal purpose of this paper is to report the circumstances of the 
first record of C. fluminea in Australasia, specifically the North Island of 
Aotearoa New Zealand, in 2023. Secondary to this, we also report the first 
record of an Australian native species, Corbicula australis (Deshayes, 1830), 
in Aotearoa New Zealand, in 2024. We also detail the main biosecurity 
responses to arrival of the Corbicula genus in Aotearoa New Zealand and 
report on the results of surveys and the ongoing biosecurity response 
strategies, that have resulted from the first detection. We also highlight 
how the unique and culturally important biological resources of Aotearoa 
New Zealand could potentially be impacted, if the establishment and spread 
of an “ecosystem engineer” such as C. fluminea is not prevented. 

Materials and methods 

Biosecurity New Zealand (BNZ), a business unit of the Ministry for Primary 
Industries (MPI) was the government agency notified on May 1st 2023 in 
relation to the potential first record of the Corbicula genus in Aotearoa New 
Zealand (https://www.wsp.com/en-nz/news/2023/wsp-ecologists-discover-
invasive-freshwater-clam; MPI TAG 2023; Winterbourn 2023; Melchior 
and Hofstra 2024). The notification was made by consultancy researchers, 
who had been conducting surveys near a site called Bob’s Landing at Lake 
Karāpiro, a hydro-lake within the Waikato River in the North Island 
 (-37°56'50.714144"N, 175°38'53.42329"E; Figure 1). These workers noted 
10 empty shells of an unknown bivalve mollusc at a pier at Bob’s Landing 
on April 19, 2023. The Waikato River is the longest river in Aotearoa New 
Zealand (452 km) and drains Australasia’s largest lake, Lake Taupō (616 km² 
in area) (MPI TAG 2023; Figure 1). The shells were sent off for taxonomic 
identification and the first notification was based on these shells being 
confirmed as belonging to the genus Corbicula and the subsequent collection 
of live samples. Later taxonomic assessment agreed on the species designation 
of C. fluminea, while acknowledging the issues related to the unresolved 
and complicated taxonomy of the species (MPI TAG 2023).  

The early investigation and biosecurity response phases to the detection 
of C. fluminea by BNZ involved delimiting surveys in the Waikato River 
system, which included visual surveys and eDNA testing (Figure 1). A major 
surveillance effort involving eDNA testing of over 1600 water samples 
from 300 sites across Aotearoa New Zealand (North and South Islands) 
was then undertaken. 

In March 2024, Corbicula australis (Deshayes, 1830), a native Australian 
species, was detected for the first time in Aotearoa New Zealand, at a 
recreational aquapark in a small man-made lagoon, only a few hundred 
metres away from the main Waikato River (Martin 2024). Morphologically, 
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Figure 1. 2023 distribution of Corbicula fluminea in Aotearoa New Zealand, showing first 
detection point, visual detection zone, only eDNA positive detection zone (no visual confirmation so 
far) and non-detection zone (no visual or eDNA detection) in the Waikato River, in the North 
Island (inset map). No new sites have been discovered in repeated surveys in 2024. Map courtesy 
of the Ministry for Primary Industries. 

C. australis differs from C. fluminea, as it has a thinner, more oval (less 
triangular) shell with finer concentric ribs (Ponder et al. 2024). Following the 
detection of C. australis, additional surveillance was conducted in the Waikato 
River and Lake Taupō (Mangoroa & Other Blocks Incorporation 2024). 

Results and discussion 

Initial delimiting surveys detected populations of C. fluminea 1.5 km 
upstream of Bob’s landing (at Horahora domain) and 40 km downstream 
of the initial detection site (Figure 1). Later surveys conducted as part of 
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the response then also detected populations of the clam upstream of Karāpiro 
at Lake Maraetai (Melchior et al. 2023; Winterbourn 2023; Melchior and 
Hofstra 2024; Figure 1). This represents a significant section of the Waikato 
River, which is the longest river in Aotearoa New Zealand (452 km), has 
eight hydro dams and other water infrastructure along its length and 
drains Australasia’s largest lake, Lake Taupō (616 km² in area) (MPI TAG 
2023). From the initial detection in May 2023 until December 2024, 
repeated visual surveys and the nationwide eDNA testing, have not detected 
C. fluminea beyond the Waikato River (https://www.mpi.govt.nz/biosecurity/ 
exotic-pests-and-diseases-in-new-zealand/active-biosecurity-responses-to-
pests-and-diseases/exotic-freshwater-clams-corbicula/). The pathway by 
which C. fluminea established in the freshwaters of Aotearoa New Zealand 
remains unknown but the population structure of the clam at the initial 
detection site suggests it may have been present for several years, with a 
wide range of size classes present (MPI TAG 2023; Figure 2).  

Concerning surveys for C. australis as of December 2024, no further 
detections of C. australis were made outside of the aquapark (https://www.mpi. 
govt.nz/dmsdocument/67806-Corbicula-fluminea-collaborative-long-term-
management-plan). The pathway by which C. australis arrived in the 
aquapark is most likely to be of anthropogenic origin, such as recreational 
water equipment used in the park, but this has not been confirmed. 

A few months after the C. fluminea detection in Aotearoa New Zealand, 
on 22 September 2023, C. fluminea was also detected for the first time in 
Australia, in the Brisbane River (https://www.sail-world.com/news/271662/ 
Freshwater-gold-clam-found-in-Brisbane-River). Despite the native gold 
clam C. australis being common throughout Australia, C. fluminea had not 
been positively identified in Australia before this 2023 report by Biosecurity 
Queensland. In subsequent surveys, Biosecurity Queensland confirmed it 
had spread along 40 km stretch of the Brisbane River, suggesting that similar 
to the Aotearoa New Zealand situation, C. fluminea had been established 
for some time before first detection (https://www.publications.qld.gov.au/ 
dataset/aquatic-invasive-pest-animal-plant/resource/fef33b03-00a0-4140-a15e-
3e6db9856c46). Thus C. fluminea was confirmed to be present in both 
Aotearoa New Zealand and Australia in the same calendar year. The 
pathway by which C. fluminea came to Australia is unknown but given the 
timing it seems plausible that a common pathway of introduction may 
exist for this species’ arrival in Aotearoa New Zealand and Australia. 

Corbicula fluminea’s impacts on the ecology of Aotearoa New Zealand 
is currently extremely geographically restricted to a single river and are so 
far unrealised at a national level. However, it is present in large numbers in 
at least some of the initial detection sites in the North Island’s Waikato River 
(Martin 2023). Without effective intervention, habitat modelling and the 
rate of spread and subsequent occupation in other countries suggest it is 
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Figure 2. 2023 samples of Corbicula fluminea from the Waikato River. Top photograph shows 
showing a typical range of size classes present at collection sites. Bottom photograph shows 
scale (mm). Photographs courtesy of the Ministry for Primary Industries. 

likely that the clam will invade Lake Taupō (Karatayev et al. 2005; Torres et al. 
2018; Somerville et al. 2024). Somerville et al. (2024) used a Maximum 
Entropy (MaxEnt) model to predict habitat suitability across Aotearoa New 
Zealand for C. fluminea. This model was parametrised with over 9500 
observations from across the species’ native and invaded ranges globally, 
with climate, environmental and habitat variables associated with the 
species’ distribution. Most areas of highest risk in Aotearoa New Zealand 
were identified as being in the North Island and indicated there were many 
suitable areas beyond the Waikato River under current climate conditions. 
However, the model also showed that increasing water temperatures 
associated with climate change would increase the area of Aotearoa New 
Zealand suitable for C. fluminea establishment further. Similarly, modelling 
correlative species distribution and niche conservatism in Aotearoa New 
Zealand found that niche plasticity in most invasive freshwater species, 
along with climatic suitability, meant the potential exists for C. fluminea to 
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establish in a wide geographic area of the country (Torres et al. 2018). Such 
modelling is useful to target resources in terms of surveillance and subsequent 
efforts at suppression. 

Regardless of environmental suitability, the realised niche of C. fluminea 
in Aotearoa New Zealand will be additionally impacted by biological 
interactions with resident predators and competitors, and the freshwater 
ecosystems of Aotearoa New Zealand differ significantly compared to the 
majority of other areas invaded by C. fluminea (Drinan et al. 2020). The 
low native freshwater mollusc diversity in Aotearoa New Zealand will limit 
competition that could otherwise help prevent C. fluminea spread and 
establishment. Indeed, of particular concern is the potential for C. fluminea 
to outcompete native freshwater mussels such as Kākahi (Echyridella spp.), 
which are also a taonga (“treasured”) species for the indigenous Māori 
people of Aotearoa New Zealand (MPI TAG 2023). Corbicula fluminea 
has far higher reproductive rates and faster growth-rates than Kākahi 
and are additionally prone to mass “die-offs” that results in ammonia release 
sufficient to kill some species of mussels in the family Unionidae of which 
Kākahi belongs (Cherry et al. 2005; Coughlan et al. 2019; Robb-Chavez et 
al. 2023). Therefore, the density of Kākahi could be significantly reduced in 
locations if both species are present. Predation pressure on C. fluminea 
populations may also be minimal in Aotearoa New Zealand and that which 
does occur is likely to come from other introduced species currently regarded 
as “pests”, such as the brown bullhead catfish (Ameiurus nebulosus) and 
koi (Cyprinus carpio) (MPI TAG 2023). Such novel interactions between 
species, and their implications for future spread and impact of C. fluminea 
have not been studied and are poorly understood. 

In any country invaded thus far, C. fluminea has proved hard to contain 
or suppress and in all practical senses, impossible to eradicate (Barbour et al. 
2014; Aldridge et al. 2015; Coughlan 2019). It is sobering to note that no 
invaded country has been able to eradicate the clam and, internationally 
the use of public messaging such as “Check, Clean, Dry” campaigns to slow 
or control the clam’s spread has had limited impact (Darrigran 2002; Lucy 
et al. 2012; Richardson 2020). Despite the reported difficulties of C. fluminea 
control and management, the discovery of C. fluminea in Aotearoa New 
Zealand prompted the initiation of a biosecurity response, given the 
vulnerability of the country’s freshwater ecosystems, with its low native 
diversity and unique fauna which developed for millennia in isolation until 
the 13th century (Champion 2018; MacNeil 2024). The biosecurity response 
was led by BNZ in partnership with local iwi (Māori tribal units) based in 
Waikato Region and other central and local governmental and private 
organisations. River surveys, a controlled area notice (declaring a large part 
of the Waikato River to be a controlled area, imposing movement controls 
and establishing biosecurity treatments and procedures to prevent C. fluminea 
spreading), cancellation of recreational events and new public messaging 
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campaigns represent some of the management strategies implemented since 
the clam was first discovered (MPI TAG 2023). Along with the revitalised 
“Check, Clean, Dry” campaign, the biosecurity response in Aotearoa New 
Zealand also used legal tools under the Biosecurity Act 1993 to enact new 
controlled areas (https://www.mpi.govt.nz/dmsdocument/67806-Corbicula-
fluminea-collaborative-long-term-management-plan). Controlled areas set 
boundaries to stop movements of risk vessels or goods either into, or out 
of, infested regions. Water washing stations were developed to help river 
users meet the requirements of cleaning their vessels before movement. 
Concerning some specific examples of non-governmental responses, the 
Te Arawa Lakes Trust is responsible for protecting water quality in twelve 
lakes in the Rotorua region of Aotearoa, as the lakes are a taonga (treasure) 
to Māori people of the region (https://www.rotorualakes.co.nz/our-lakes). 
In response to the threat of Corbicula spp. entering such lakes from the 
Waikato River, the Trust has established its own designated wash stations 
in addition to “Check Clean Dry” requirements (https://www.rotorualakes. 
co.nz/freshwater-gold-clam). One particular Te Arawa lake, Lake Ōkataina, 
also has an automated boat ramp gate for access, which can only be opened 
after the wash station procedures have been completed, adding another 
layer of biosecurity (https://www.rotorualakes.co.nz/new-automated-gate-
for-accessing-lake-kataina-now-operational.). There are also biosecurity 
protocols for the continued cultural translocations of eel elvers within 
freshwaters, Māori initiated eDNA surveillance for Corbicula spp. and 
documentaries discussing the potential impact of this invasion for Māori 
and the possible responses (https://www.maramatanga.ac.nz/node/2081). 

Nationwide surveillance has been undertaken to establish the extent of 
the clam distribution in Aotearoa New Zealand after the initial detection 
(https://www.mpi.govt.nz/dmsdocument/67806-Corbicula-fluminea-
collaborative-long-term-management-plan). Work is currently underway to 
operationalise a long-term nationwide surveillance programme, with the 
objective of early detection of the clam in new areas. Research and trials are 
being undertaken to develop new tools to prevent further spread (e.g., hot 
water treatment for boats with a ballast component) and methods to 
potentially eradicate new, less well established, or contained populations of 
Corbicula spp., if they are detected in the future (MPI TAG report 2023; 
Melchior and Hofstra 2024; https://niwa.co.nz/news/now-or-never-fight-
against-invasive-clam-gets-critical-boost). 

Conclusion 

The long-term impacts of C. fluminea in Aotearoa New Zealand will 
ultimately be determined by how effective management efforts are at restricting 
its distribution, suppressing existing populations and protecting unique 
native ecosystems and fauna from new incursions. A variety of biosecurity 
strategies are currently underway and are being developed in response to 
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the 2023 detection of C. fluminea. C. australis appears, so far, to be restricted 
to a single site, albeit in the same river catchment as C. fluminea. The 2023 
detection of C. fluminea for the first time in Australia may indicate a 
common pathway for C. fluminea invasion of Australasia as a whole. 
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