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INTRODUCTION l— STUDY AREA }

Marine phytoplanktan, as primary producers, contribute to the sustenance of

Pilot farm in the shelf waters off the Basque Country

bivalve aquaculture. However, some species can synthetize potent toxins, which {North of Spain). Mussels are cultured using longlines.

are ingested by filter-feeding organisms and pose a threat to human health.
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Aquaculture has traditionally developed in coastal embayments and there, the
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responses of toxic phytoplankton species to the environment have been

thoroughly studied. However, less is known about the dynamics of these species in

- Ok 1km ke d
open marine waters, where their variability can be highly influenced by oceanic . LT 0sw Zearw 1210w jiessw

and meteorological processes.

Qur research tries to understand how physical dispersal and bottom-up
factors (e.g., nutrients and light availability) control toxic microalgae, with the final

aim of predicting toxic events in new bivalve-farms that are being settled offshare.

[[(MONITORING: Methodology and Findings }—

About 80 campaigns conducted since 2014 at the pilot farm (“Mendexa”): Closure events and potential producer species:

STXs {Paralytic Shellfish Poisoning toxins)

> the regulatory limitin autumn 2018.

0A (Diarrheic Shellfish Poisoning toxin)

> the regulatory limit in every spring during the

peaks of Dinophysis acuminata.
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[ CURRENT RESEARCH }
Data on phytoplankton abundance, toxin concentrations, satellite-derived chlorophyll “a”,
meteorological {e.g., wind, rainfall, solar radiation), physical and chemical variables.
Particle tracking models Regional-scale circulation processes Machine learning techniques
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SOFT (Sediment, Oil spill and Fish Tracking model) Modified [rom Ferrer & Caballera {2011]
applied to track the dispersal of phytaplanktan. 1. Mar Syst. 87: 133-144.
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Abstract

Marine phytoplankton, as primary producers, contribute to the sustenance of bivalve
aquaculture. However, some phytoplankton species can synthetize potent toxins, which
are ingested by filter-feeding organisms and pose a threat to human health. In temperate
areas, phytoplankton abundance and composition show large spatio-temporal
fluctuations that involve seasonal cycles, species succession and sporadic blooms. This
variability is controlled by both top-down factors (e.g., grazing) and bottom-up factors
(e.g., nutrients and light availability), being all of them ultimately driven by oceanic and
meteorological processes and anthropogenic influence. It is known that the responses to
the environment differ among toxic phytoplankton taxa, even within the same genus.
However, the ecology of toxic phytoplankton species has been little studied in open
marine waters compared to coastal embayments where aquaculture has been
traditionally developed. Here we address how physical dispersal and bottom-up factors
control toxic microalgae in shelf waters off the Basque Country (southeastern Bay of
Biscay), with the final aim of predicting toxic events. In these waters, a recent
development of bivalve aquaculture has led to monitor phytoplankton, toxins and
hydrographic variables since 2014. Our results show that a broad array of toxins can
affect mussels growing on longlines offshore. Associations between toxins and potential
producer species are studied, such as paralytic shellfish poisoning toxins and the
dinoflagellate Alexandrium ostenfeldii. In order to assess the influence of both local and
regional processes, meteorological and hydrographic variables together with satellite
chlorophyll “a” data are used. Also, particle tracking models and machine learning
techniques are considered.
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