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CURRENT STATUS OF THE PACIFIC OYSTER, 
CRASSOSTREA (MAGALLANA) GIGAS, IN WALES

• Long history of aquaculture of non-native oysters in Wales e.g
relaying of Portuguese oysters Crassostrea angulata and American
oysters C. virginica in the Menai Strait and Conwy dates back to the
1870’s.

• Pacific oysters introduced in the 1970s, with proactive government
support (first broodstock import to UK from Canada was to DFR
laboratory Conwy in 1965).

• After 50 years, current production is limited to two areas – Menai
Strait and Milford Haven

• In common with rest of the UK, no expansion for some time – in
fact the reverse.



• Benefits from development of sustainable aquaculture, with economic 
benefits to rural coastal communities.

• Food Strategy for Wales 2010-2020 ‘Sustainability, Resilience, 
Competitiveness and Profitability’.

• Wellbeing of Future Generations Act (2015).

• Marine Planning – Strategic Resource Areas for aquaculture

• Low-carbon protein supply

• Positive ecosystem services/benefits

INDUSTRY DESIRE TO MAINTAIN AND INCREASE 
PRODUCTION OF PACIFIC OYSTERS ALIGNS WITH 
ASPIRATIONS OF A RANGE OF NATIONAL POLICIES



DEVELOPMENT (OR SURVIVAL) OF PACIFIC OYSTER 
AQUACULTURE IS DEPENDENT ON APPLICATION 
OF ENVIRONMENTAL LEGISLATION
• In England and Wales, treated as an invasive, non-native species –

though recent DEFRA position may change this. 

• Within or adjacent to marine protected areas (eg SAC), a habitat 
regulations assessment is required to determine likely significant effects 
on designated conservation features (mostly loss of habitat area).

• Uncertainty: What is risk of invasive colonisation? Can be ecological 
impact predicted? What is potential for a significant effect? 

Precautionary approach 

• Menai West Oyster, Mussel and Clam Fishery Order 1978 (lapsed 2008) –
still not renewed after 14 years

• Licence applications (eg Angle Bay, Milford Haven) pending



WILD (FERAL) PACIFIC OYSTER POPULATIONS IN 
AQUACULTURE PRODUCTION AREAS, 1994-2021 

Milford Haven 2021 average 
density = 9.8 100m-2

Menai Strait 2021
average density <0.1 100m-2

Total count: 140 oysters across 
13 stations (1994 CEFAS) vs 11

across 15 stations (2021) 

Total abundance on 30,000 m2

suitable intertidal habitat 
3209 at 5 stations (1998 CCW) vs 

2949 at 5 stations (2021)

Present at low densities

No change (or decline) in 
in feral Pacific oyster 
populations over decades 

…despite aquaculture sites 
operating and extensive 
areas of suitable habitat.



ARE SEAWATER TEMPERATURES SUFFICIENT TO 
SUPPORT SPAWNING AND RECRUITMENT?? Modelled seawater 

temperatures over past and 
future, calibrated from long 
term data sets. 

Need to consider cumulative 
effect of temperature on 

a) gonad maturation 

b) Larval development to 
settlement

… and seawater temperatures 
required to trigger spawning. 



Based on cumulative days 
above 10.55°C (degree days)

600 degree days required for 
gonad maturation 

825 degrees days required for 
larval development to 
settlement 

MODELLED CUMULATIVE TEMPERATURE FOR
MATURATION, SPAWNING AND RECRUITMENT

Menai Strait 



SEAWATER TEMPERATURE FOR SPAWNING
Threshold of 18-20 0C only 
reached in very few years.

Larval development is slow and 
survival relatively low  at 18oC 
relative to higher temperatures 
(>22 oC).

Is timing and duration of peak 
temperatures sufficient to 
support larval survival?

Menai Strait 



CUMULATIVE TEMPERATURE FOR MATURATION
AND SPAWNING – FUTURE PROJECTIONS

Milford Haven

Modelled future projections 
with climate change (yellow 
symbols)

Exceed degree day thresholds 
in most years



• May be a required mitigation condition of licenses in Wales

• Most reliable are “mated” triploids, produced by crossing tetraploid x 
diploid parents

• This method widely used in France (about 25% of hatchery production?)

• Not a straightforward solution – not suitable for conditions at all sites 

• Hatchery production limited – currently only one supplier to UK farms

TRIPLOID OYSTERS AS MITIGATION IN REDUCING 
RISK OF WILD RECRUITMENT FROM FARMED 
OYSTERS



Cross Relative 
fecundity, egg 

production per♀

Relative survival 
to settlement 

Relative reproductive 
potential*

Modelled
reproductive  
potential of a 

250,000 oyster farm 
(equivalent  

number of diploid 
♀ )

Diploid-
diploid

100% 100% 100% 125,000

Triploid-
triploid

0.5%- 80%1-5 0.04%2 0.0002% -0.032%1-4 0.25 – 40.5

Suquet et al.2016, 2 Guo & Allen (1994b), 3Gong et al. (2004),4 Normand et al. (2008), 5 Jouaux et al. (2010) 6 Methratta et al. (2013)

REVIEW OF EVIDENCE FOR EFFECTIVENESS OF TRIPLOID OYSTERS IN 
REDUCING RISK OF WILD RECRUITMENT FROM FARMED OYSTERS

…consider alongside numbers of feral oysters in the adjacent environment 



Syvret et al (2021) The Pacific oyster: Why we should love them. SAGB

HOW DOES UK COMPARE WITH OUR NEIGHBOURS?

If we consider UK in isolation, we 
are missing the context of scale of 
Pacific oyster aquaculture and 
feral populations across Europe

EU production ~100,000 tons pa

France the largest producer



Wood et al (2021)

RANGE EXTENSION BY LARVAL DISPERSAL Predictive models of larval 
dispersal show potential 
spread.

Connectivity across the 
channel, south coast of  
England and south Wales.

Feral settlement in South 
Wales may originate from 
across the Bristol Channel. 

Genetic evidence of some 
oysters in Milford Haven 
originating from France 
(Lallias et al. 2015) – though 
mechanism not determined.

From aquaculture populations 
outside the UK

From feral populations within the UK



King et al (2021)

CLIMATE CHANGE – PROJECTED RANGE EXPANSION

Based on thermal niche 
modelling for spawning and 
settlement (degree days)

Expansion of range across 
NW Europe over coming 
decades



Accepts Pacific oysters as 
established below 52oN

Where established, farms may 
be licensed, pending 
assessment of effects on 
adjacent MPA’s.

Above 520N , not considered to 
be established and sites require 
mitigation, monitoring and 
controls.

In all cases, assessment of 
impacts on MPA’s still required 
ie no change in policy for many 
sites?

RECENT DEFRA POLICY FOR ENGLAND CONSIDERS 
PACIFIC OYSTERS TO BE ESTABLISHED BELOW 52oN 



Seems to an interpretation of 
legal obligation to protect 
habitats depending on whether  
a non-native species can be 
completely excluded/removed 
(or not).  

But could be seen as a circular 
argument – with more stringent 
controls in cooler settings where 
risk of wild recruitment is low?

RECENT DEFRA POLICY FOR ENGLAND CONSIDERS 
PACIFIC OYSTERS TO BE ESTABLISHED BELOW 52oN 



Non-established? Reproductive 
potential is limited by seawater 
temperatures, feral populations 
are sparse. 

BUT could be considered 
established in South Wales due 
to recruitment also arriving from 
elsewhere.

Effective mitigation is available if 
required by regulators (triploids) 

IMPLICATIONS FOR WALES?

?


