HABIT

Harmful algal blooms species in thin layers

The Challenge
Harmful algal blooms (HAB) are a global problem. The HABIT project
researches the development and dispersion of Harmful Algal Bloom
populations in sub-surface micro-layers. Very little is known about the
nutrition, behaviour and trophic relationships within thin layers of phytoplankton and research into these topics has been slow and sporadic.
There is a need to quantify the role of small scale physical processes in
maintaining harmful phytoplankton in discrete thin layers. Research also
needs to define the essential chemical and biological interrelationships
which control the development of harmful populations within these layers.
HABIT focused on a group of phytoplankton, the Dinophysis group of
species, which has the most serious impact on the economic development of the European coastal zone. Although knowledge on Dinophysis
ecology is still relatively poor compared with other HAB species, it is
generally agreed that one major factor controlling the build-up of populations lies in the hydrodynamic regime.
It is recognised that thin layers of dinoflagellates (and other HAB taxa)
can require retention zones structures on the coastal shelf for populations to develop with a high-density. These zones were investigated as
incubators for thin layers of Dinophysis. State of the art 3D physical models were utilised so that the formation, persistence and movement of
these structures can be modelled and predicted. In this way, the origins
of economically devastating HAB events can be identified and information given to policy makers and managers. Prediction of naturally occurring HAB events is the only mitigation action possible.

Project Objective
The overall objectives of HABIT were to resolve fundamental patterns
in the occurrences of Dinophysis and quantify the processes that are
important in governing their distribution. HABIT measured and quantified
the physical and biological parameters important in the maintenance of
these layers. The central theme was to research the development and
dispersion of HAB populations in sub-surface micro-layers.
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Key Points
•

To investigate the maintenance and persistence of high density
thin layers through studying interactions between fine scale physical diffusion and net growth and trophic relationships within them

•

To investigate the precise role of small scale structures on the
coastal shelf as incubators for accumulations of Dinophysis
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•

To utilise physical models to examine the formation and persistence of gyres on the shelf, to predict their
transport, and as a consequence HAB events at the coast.

Output Highlights
During the project, sub-surface thin layers of harmful algae were observed along the Atlantic seaboard of Europe from Spain up to Ireland. Key scientific findings were:
1. The inadequacies of conventional sampling methodology in identifying, sampling and examining the behaviour of sub-surface thin layers
2. The role of coastal gyres and coastal jets in transporting thin layers of harmful algae onto the coast
3. The effect of medium scale physical processes such as upwelling/downwelling in controlling the geographic distribution of thin layers
4. The role of small and fine scale processes such as horizontal shear in maintaining thin layers of much less
than 5 m thickness
The findings have significantly increased our ability to predict the occurrence of harmful blooms, particularly
off southwestern Ireland. It is now possible to double the forecast range, currently extending 5-6 days ahead.
The Full Report:
The final summary report is being published on the EC Cordis website. Copies of the report are also available
from the project co-ordinator, Dr. Robin Raine.

Next Steps – Suggested Actions/Follow On
RTD
• The value of integrating European research in the field of HABs has been recognised for some time.
•

The results of the project are applicable to any HAB species, many of which occur and accumulate
in thin layers.

Networking
• This project established a network of marine scientists on the western coast of Europe, thus contributing to national and European initiatives. On a global scale, HABIT is endorsed by GEOHAB, the
UNESCO/SCOR programme on Harmful Algal Blooms which aims at fostering international collaboration on HAB research. HABIT was part of the implemention of the GEOHAB Core Research Project
on HABs in the Stratified Environment. The network established in HABIT has also been involved in
collaborative work since the end of the project.
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