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Effective integrated management requires surveillance systems designed for early detection rather than only proof
of disease freedom. Expert-guided design for OsHV-1 highlights that observational (farmer-based) surveillance,
when carefully structured and combined with targeted active sampling and strong industry-government partnerships,
can greatly enhance system sensitivity and confidence in disease freedom, whereas active testing alone is unlikely
to detect outbreaks in time. Farmer reporting is central to such systems; behavioural studies in France show that
financial compensation, awareness of reporting objectives, and participatory education strongly influence whether
and how quickly farmers notify unexplained mortalities, directly affecting early-warning performance. New
molecular and environmental tools expand early-warning capacity. Suites of droplet digital PCR assays enable high-
resolution, simultaneous quantification of multiple oyster-relevant pathogens in farm-proximal waters, revealing
spatiotemporal hotspots where mortality risk increases and allowing farmers to adjust practices as pathogen loads
rise. In parallel, temperature-based outlooks and spatial risk maps that integrate sea-temperature thresholds, turbidity
and terrestrial inputs can guide targeted surveillance and proactive management of marine diseases, illustrating how
environmental monitoring can be coupled with aquaculture health systems as oceans warm.

References

Alfaro A., Nguyen T.V., and Merien F., 2019, The complex interactions of Ostreid herpesvirus 1, Vibrio bacteria, environment and host factors in mass mortality
outbreaks of Crassostrea gigas, Reviews in Aquaculture, 11(4): 1148-1168.
https://doi.org/10.1111/raq.12284

Batchelor S., Harrison J.S., Greiman S., Treible L.M., and Carroll J.M., 2023, Assessment of infection prevalence and intensity of disease-causing parasitic

protozoans Perkinsus marinus and Haplosporidium nelsoni in Georgia oysters, Microorganisms, 11(7): 1808.
https://doi.org/10.3390/microorganisms 11071808

Botta R., Asche F., Borsum J., and Camp E., 2020, A review of global oyster aquaculture production and consumption, Marine Policy, 117: 103952.
https://doi.org/10.1016/j.marpol.2020.103952

Bradley T., Mohr P.G., Humphrey J.D., Moody N., Cummins D., Slater J., and Crane M., 2025, Bonamia exitiosa: the cause of bonamiasis in native oysters Ostrea

angasi in Australia in 2015, Diseases of Aquatic Organisms, 162: 99-113.
https://doi.org/10.3354/dao03853

Cain G., Liu O., Whittington R., and Hick P., 2021, Reduction in virulence over time in Ostreid herpesvirus 1 (OsHV-1) microvariants between 2011 and 2015 in
Australia, Viruses, 13(5): 946.
https://doi.org/10.3390/v13050946

Chen Y., and Wang W.X., 2025, Immune resilience and subcellular adaptation of oyster hemocytes under hypoxic stress, Environmental Science and Technology,
59(31): 16332-16343.
https://doi.org/10.1021/acs.est.5¢05254

De Kantzow M.C., Hick P., Dhand N., and Whittington R., 2017, Risk factors for mortality during the first occurrence of Pacific Oyster Mortality Syndrome due

to Ostreid herpesvirus-1 in Tasmania, 2016, Aquaculture, 468: 328-336.
https://doi.org/10.1016/j.aquaculture.2016.10.025
De La Forest Divonne S., Pouzadoux J., Romatif O., Montagnani C., Mitta G., Destoumieux-Garzon D., Gourbal B., Charriére G., and Vignal E., 2025, Diversity

and functional specialization of oyster immune cells uncovered by integrative single-cell level investigations, eLife, 13: RP102622.
https://doi.org/10.7554/elife.102622
De Lorgeril J., Escoubas J., Loubiére V., Pernet F., Le Gall P., Vergnes A., Aujoulat F., Jeannot J., Jumas-Bilak E., Got P., Guéguen Y., Destoumieux-Garzon D.,

and Bachére E., 2018, Inefficient immune response is associated with microbial permissiveness in juvenile oysters affected by mass mortalities in the field,
Fish and Shellfish Immunology, 77: 156-163.
https://doi.org/10.1016/].£5i.2018.03.027

De Lorgeril J., Petton B., Lucasson A., Perez V., Stenger P., Dégremont L., Montagnani C., Escoubas J., Haffner P., Allienne J., Leroy M., Lagarde F., Vidal-

Dupiol J., Guéguen Y., and Mitta G., 2020, Differential basal expression of immune genes confers Crassostrea gigas resistance to Pacific oyster mortality
syndrome, BMC Genomics, 21(1): 63.
https://doi.org/10.1186/s12864-020-6471-x

Delisle L., Laroche O., Hilton Z., Burguin J., Rolton A., Berry J., Pochon X., Boudry P., and Vignier J., 2022, Understanding the dynamics of POMS infection
and the role of microbiota composition in the survival of Pacific oysters Crassostrea gigas, Microbiology Spectrum, 10(6): €01959-22.
https://doi.org/10.1128/spectrum.01959-22

Delisle L., Rolton A., and Vignier J., 2023, Inactivated Ostreid herpesvirus-1 induces an innate immune response in the Pacific oyster Crassostrea gigas hemocytes,

Frontiers in Immunology, 14: 1161145.
https://doi.org/10.3389/fimmu.2023.1161145
Destoumieux-Garzon D., Canesi L., Oyanedel D., Travers M., Charri¢re G., Pruzzo C., and Vezzulli L., 2020, Vibrio-bivalve interactions in health and disease,
Environmental Microbiology, 22(10): 4323-4341.
https://doi.org/10.1111/1462-2920.15055

63


https://doi.org/10.1111/raq.12284
https://doi.org/10.3390/microorganisms11071808
https://doi.org/10.1016/j.marpol.2020.103952
https://doi.org/10.3354/dao03853
https://doi.org/10.3390/v13050946
https://doi.org/10.1021/acs.est.5c05254
https://doi.org/10.1016/j.aquaculture.2016.10.025
https://doi.org/10.7554/elife.102622
https://doi.org/10.1016/j.fsi.2018.03.027
https://doi.org/10.1186/s12864-020-6471-x
https://doi.org/10.1128/spectrum.01959-22
https://doi.org/10.3389/fimmu.2023.1161145
https://doi.org/10.1111/1462-2920.15055

