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S UM M A RY  
The main objectives of the REPOSUS Project were to (i) assess the status of Irish Pacific oyster 
mortality events, (ii) determine the pathogens associated with oyster mortalities, (iii) record the 
occurrence and prevalence (%) of those pathogens in oysters and cohabiting species, (iv) 
determine the role of environmental parameters on the promotion or inhibition of pathogens, (v) 
investigate if pathogens can disperse and maintain themselves in the marine environment and (vi) 
provide the oyster sector with recommendations on husbandry techniques and the role of 
antiviral compounds.   

The main findings of the REPOSUS Project are that oyster herpesvirus and bacteria belonging to 
the Vibrio genus are associated with Irish Pacific oyster mortality events and that cohabiting 
species can act as carriers of both pathogens. Both pathogen groups can extend/disperse from a 
culture site. Oysters exposed to low salinity and fluctuating salinity were not 
immunocompromised, and shore height, where the oysters were held, did not have a major impact 
on the survival and growth for infected or uninfected French resistant seed and half-grown 
individuals. Poor performance for Irish naïve seed was observed when that oyster group was held 
at the high shore, however, no there was no impact for Irish naïve half-grown stock. An antiviral 
effect was observed in infected oysters exposed to seaweed species, commonly found attached 
to oyster culture bags at Irish sites. Active participation and interaction of project partners and 
industry have facilitated a ‘knowledge network’ with a mutual interest to promote the future 
sustainability of the Irish oyster industry currently and in the future. The findings of this project 
will equip the sector with the necessary tools to support optimal oyster performance to market 
size and mitigate the challenges associated with their pathogens, which will contribute to the 
economic growth and sustainability of this important food industry. 
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Start Date 

01 February 2015 

End Date 

30 June 2018 

Research Programme 

Food Institutional Research Measure 

TRL Scale                                     

TRL 1: Basic Principles Observed 

NRPE Priority area 

Sustainable Food Production and Processing 

Total DAFM Award 

€592,140.00 

Total Project Expenditure 

€584,535.52 

Rationale for undertaking the Research  

Significant Pacific oyster mortalities were occurring at Irish culture sites, particularly during the summer months, since the early 2000s. A multifactor etiology, 

including the presence of oyster herpesvirus and Vibrio species, was believed to be associated with such annual mortality events. A comprehensive survey of 

the occurrence and prevalence of both pathogen groups plus the environmental drivers and inhibitors of each at Irish oyster culture sites was lacking. 

Additionally, it was unknown if other cohabiting species at culture sites could act as carriers of each pathogen group and if both pathogens could 

extend/disperse from Irish culture sites. Husbandry practices such as the effect of shore height on oyster performance and pathogen development were 

unknown at Irish culture sites and the antiviral properties of seaweed species commonly found attached to oyster culture bags were also unknown. The 

research conducted in the REPOSUS Project was needed to bridge these knowledge gaps and to provide the Irish Pacific oyster sector with recommendations 

to support optimal oyster performance to market size thus enhancing and supporting its future growth and sustainability. 

Methodology 

Field surveys were carried out to determine the occurrence and prevalence (%) of both pathogen groups at multiple Pacific oyster culture sites in Ireland. 

Oyster performance (survival and growth) was assessed and environmental parameters were recorded and analysed in those surveys. Cohabiting species 

cockles, mussels, and crabs were sampled at culture sites and screened for both pathogen groups. Laboratory transmission trials were carried out at the 

Aquaculture and Fisheries Development Centre (UCC) to determine if cohabiting species could act as carriers and transmit the pathogen groups to oysters, and 

to determine what Vibrio isolates were present. A laboratory trial was also carried out to determine the antiviral role of several seaweed species, commonly 

found attached to oyster culture bags. Pathogens were screened for in the oysters and cohabiting species using molecular diagnostics (PCR, qPCR, ISH, Direct 

Sanger Sequencing) and histology. The Immunocompetence of oysters was assessed by measuring lysozyme (spectrophotometer) and by total and differential 

blood cell counts (microscopy). 

Project Results 

The findings of this project will contribute to a better understanding of the role of environmental parameters (salinity, temperature, and aerial exposure) and 

husbandry techniques (shore height of oyster age groups and seaweed removal from oyster bags) on oyster performance and pathogen development. Main 

results and conclusions:  

• Both oyster herpesvirus and Vibrio species are present at Irish culture sites and are associated with oyster mortalities.  

• Cohabiting species (cockles and crabs) at culture sites are infected with both oyster pathogens and can act as carriers successfully transmitting both 

to naive oysters.  

• Both pathogens can extend from a culture site, possibly via water currents or mobile predators/scavenger such as crabs.  

• Low salinity & fluctuating salinity is not a stressor to oysters i.e. it does not make them more susceptible to infection with both pathogen groups.  

• Holding the French resistant oysters at a particular shore height does not impact on their survival and growth even when both age cohorts are 

infected with both pathogen groups.  

• Poor performance (survival and growth) for Irish naïve seed was observed when they were held at the high shore, shore, however, shore height did 

not have an impact on Irish half-grown oyster performance  

• Exposure to seaweed species commonly found on oysters culture bags was beneficial to the oysters i.e. an antiviral effect was observed. Oysters 

exposed to the seaweed species had a significantly lower prevalence of the virus compared to their control counterparts that were not exposed to 

the seaweed. 

 

 

 

 

 



 

 

 
 
Summary of Project Findings 

A better understanding has been gained of Vibrio species and oyster herpesvirus isolates present and problematic at Irish oyster culture sites and their likely 

source. Robust links have been developed for further work in collaboration with the UK and France on those pathogen groups. Additional funding leveraged 

under the H2020 project Vivaldi for MI and UCC facilitated the continuation of this work. This work was driven through the working group of producers and 

regulators and was informed by the work carried out under the REPOSUS Project. Marine Institute and UCC capabilities in diagnosing outbreaks through a 

combination of molecular, microbiological and histological tools in both oysters and other cohabiting macroinvertebrates species at culture sites have been 

strengthened. A better understanding of pathogen/disease dynamics at oyster culture sites has also been established and this knowledge/information has 

been provided to industry, regulatory authorities, policy makers and the scientific community. The Irish Pacific oyster workshop hosted by the Marine Institute 

that highlighted the main findings of the REPOSUS Project, and the multiple steering committee and industry meetings that provided guidelines and 

recommendations, have strengthened the relationships and trust between the project partners and relevant stakeholders. Such events that provided a highly 

relevant knowledge exchange platform have added to management of disease mitigation in Irish Pacific oyster farming in a practical and meaningful manner. 

Summary of Staff Outputs 

Research Output Male Female Total Number 

PhD Students 0 1 1 

Research Technicians/Assistants 0 2 2 

Post Doctorates 0 1 1 

 

Summary of Academic Outputs 

Research Outputs Total Number Details 

Publications in Peer Reviewed 

Scientific Journals 

3 1. “The role of the mussel Mytilus spp. in the transmission of ostreidherpesvirus-1 microVar” 

was published in Parasitology by UCC https://www.ncbi.nlm.nih.gov/pubmed/29262879 

(Year 3). 

2. “Role of the intertidal predatory shore crab Carcinus maenas in transmission dynamics of 

ostreid herpesvirus-1 microvariant” was published in Diseases of Aquatic Organisms by UCC 

https://www.intres.com/abstracts/dao/v130/n3/p221-233/ (Year 4). 

3. “Changing viral dynamics in a marine habitat- role of an Ecosystem Engineer in viral 

transmission” was published in Parasites & Vectors by UCC 

https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-02004373-y (Year 

4). 

4. A collaborative paper by UCC and MI “The spread of oyster pathogens OsHV-1 microVar and 

Vibrio aesturianus from a “hot spot” of infection in the environment” was submitted to a 

scientific journal. (In prep)  

5. “Advances in our understanding of Vibrio aestuarianus infections in cultured Crassostrea 

gigas in the Republic of Ireland.” was submitted to a scientific journal by MI. (In prep)  

6. “Vibrio aestuarianus Clade A and Clade B isolates are associated with Pacific oyster disease 

outbreaks from Ireland.” was submitted to a scientific journal by MI. (In prep)  

7. “Evaluation of the impact of different shore heights on oyster culture, at a disease endemic 

culture site.” was submitted to a scientific journal by UCC and MI. (In Prep)  

8. “The effects of crude and refined algal derived antiviral biotherapeutics on ostreid 

herpesvirus development and Pacific oyster Crassostrea gigas performance.” was submitted 

to a scientific journal by UCC. (Will be submitted October 2020 to Fish and Shellfish 

Immunology) 

Peer Reviewed Conference 

Papers 

8 1. Oral presentation “The role of intertidal mobile predator and scavenger shore crab Carcinus 

maenas in transmission dynamics of Pacific oyster pathogen ostreid herpesvirus-1 microVar” 

at Annual Meeting National Shellfish Association (NSA) on 18-22nd of March 2018 in Seattle 

(USA) (UCC)  

2. Poster presentation “The ‘pathogen-host-environment interplay’ of oyster pathogens in the 

marine environment - Supporting the health of the Irish oyster industry to provide 

 



 

 

sustainability and growth of the sector” at Annual Meeting National Shellfish Association 

(NSA) on 18-22nd of March 2018 in Seattle (USA) (UCC)  

3. Poster presentation “The effects of seaweed species Fucus vesiculosus and Mastocarpus 

stellatus on Pacific oyster Crassostrea gigas performance and pathogen development” at 

Annual Meeting National Shellfish Association (NSA) on 18-22nd of March 2018 in Seattle 

(USA) (UCC)  

4. Oral Presentation “Pathogens and Invasives”. 2018 BIM Workshop, National Fisheries 

College, Castletownbere, Cork, June 2018 (UCC) 

 

Intellectual Property 

None 

Summary of other Project Outputs 

 

Project Outputs Details Total No. 

New Industry Collaborations A field survey was carried out at a culture site and a new collaboration was established between 

several oyster growers and UCC, that did not Developed exist prior to the REPOSUS Project. 

1 

   

 

Potential Impact related to Policy, Practice and Other Impacts 

Impact Details 

Industry Robust links have been developed to facilitate future work with the Irish oyster sector. The Pacific oyster workshop hosted 

by the Marine Institute that highlighted the main findings of the REPOSUS Project, as well as the multiple steering 

committee and industry meetings that provided guidelines and recommendations to oyster growers and other 

stakeholders, have helped to strengthen relationships and trust between the project partners and relevant stakeholders. 

This knowledge exchange has facilitated the management of disease mitigation in Irish Pacific oyster farming in a practical 

and meaningful manner. 

 

Dissemination Activities 

Activity Details 

Workshops at which results were 

presented 

In response to the high mortalities observed in 2015, a working group composed of oyster farmers and representatives 

from MI, BIM and the IFA was established in early 2016. Data from the MI field trials fed into discussions during meetings of 

the working group. Four meetings of the group have so far been convened and will continue in 2018. This data was also 

used to inform the best practise guidelines to reduce Pacific oyster disease impacts and mortality, which was one of the 

main outputs from the first meeting. A second revision of the document was produced in 2017 and further updates are 

planned over 2018. Documents were circulated to all Pacific oyster producers in 2016 & 2017 and are available for 

download at www.fishhealth.ie. Both the workshop meetings and guidelines have helped to strengthen relationships and 

trust between the project partners and relevant stakeholders and added to the knowledge and management of disease 

mitigation in Irish Pacific oyster farming in a practical and meaningful manner. 

 

 

Knowledge Transfer Activities  

 

Identify knowledge outputs generated during this 

project. 

The REPOSUS Project has generated knowledge on (1) the status of Irish Pacific oyster mortality events 

and the pathogens associated with them, (2) the occurrence and prevalence (%) of those pathogens in 

oysters and cohabiting species at Irish culture sites, (3) the role of environmental parameters on the 

promotion or inhibition of pathogens, (4) the dispersal of pathogens in the marine environment, and 

(5) the potential role of naturally derived antiviral compounds such as seaweeds. 

Identify any knowledge transfer activities executed 

within the project. 

Dissemination activities including: Conferences (poster and oral presentations), Workshops (Marine 

Institute Oyster Health Meeting/Workshop and BIM-FAI Workshop), Steering Committee meetings, 

scientific publications, Research Gate https://www.researchgate.net/profile/Sharon_Lynch 

List any impacts resulting from the knowledge 

transferred during the project. 

Industry have modified husbandry practices to improve the survival of their oysters during pathogen 

outbreaks. An improved awareness by industry on the conditions that promote/inhibit pathogen 

proliferation in the environment. Work carried out in REPOSUS leveraged funding for the Horizon 2020 

Vivaldi Project for both partner institutes. 

  

 



 

 

 
 

Leveraging Metrics 

 

Type of Funding Resource Funding € Summary 

EU R&I programmes €320,000.00 Additional funding leveraged under H2020 project Vivaldi for MI and UCC facilitated the continuation 

of some of the work carried out in the REPOSUS Project. 

 

 

Future Strategies 

Based on the findings of the REPOSUS Project, it is apparent that further research is required to better understand how a changing marine environment, 

predicted using future climate change models, at Irish sites will impact on Pacific oyster performance and their pathogen development. Additionally, the 

assessment of naturally derived biotherapeutics to boost oyster performance (at all life stages) and mitigate the impact of pathogens (at all oyster life stages) 

will need to be further investigated. Future funding opportunities that will facilitate and support this type of research for the Irish oyster sector will be 

focussed on. 

Project Publications 

1. “The role of the mussel Mytilus spp. in the transmission of ostreid herpesvirus-1 microVar” was published in Parasitology by UCC 

https://www.ncbi.nlm.nih.gov/pubmed/29262879   

2. “Role of the intertidal predatory shore crab Carcinus maenas in transmission dynamics of ostreid herpesvirus-1 microvariant” was published in Diseases 

of Aquatic Organisms by UCC https://www.int-res.com/abstracts/dao/v130/n3/p221-233/   

3. “Changing viral dynamics in a marine habitat- role of an Ecosystem Engineer in viral transmission” was published in Parasites & Vectors by UCC 

https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-020-04373-y  

4. A collaborative paper by UCC and MI “The spread of oyster pathogens OsHV-1 microVar and Vibrio aesturianus from a “hot spot” of infection in the 

environment” was submitted to a scientific journal. (In prep)  

5. “Advances in our understanding of Vibrio aestuarianus infections in cultured Crassostrea gigas in the Republic of Ireland.” was submitted to a scientific 

journal by MI. (In prep)  

6. “Vibrio aestuarianus Clade A and Clade B isolates are associated with Pacific oyster disease outbreaks from Ireland.” was submitted to a scientific journal 

by MI. (In prep)  

7. “Evaluation of the impact of different shore heights on oyster culture, at a disease endemic culture site.” was submitted to a scientific journal by UCC and 

MI. (In prep)  

8. “The effects of crude and refined algal derived antiviral biotherapeutics on ostreid herpesvirus development and Pacific oyster 

9. Crassostrea gigas performance.” was submitted to a scientific journal by UCC. (In prep-will be submitted to Fish and Shellfish Immunology in October 

2020) 

 

 


