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« Harmful Algal Blooms
(HABs) can negatively affect
human health, society,
ecosystems, and industries

Some HAB species produce
toxins that accumulate in
shellfish, posing serious
risks to human health if
consumed

HABs can kill marine

life through toxins or
deoxygenation caused as
blooms decompose

In the UK, they often lead
to the closure of shellfish
harvesting areas and have
caused significant fish farm
mortalities

Costs include economic
losses from closures in the
fish and shellfish industries
and medical expenses from
food poisoning

Eutrophication and other
factors can drive HAB
events, but complex links
can make it hard to identify
universal indicators

Impacts from HABs

Harmful Algal Blooms
(HAB:s) can affect many elements

of our coastal and marine systems and there is an urgent need to know
more about what drives these impacts

Marine plankton provide substantial
economic benefits through the provision

of ecosystem services, such as food that
supports fisheries and aquaculture. However,
when some plankton — usually specific types
of microscopic algae (phytoplankton) —grow
in excessive numbers, it can incur serious
economic costs, including medical expenses
from food poisoning and losses caused by
closures in the fish and shellfish industries.

A harmful algal bloom (HAB) is defined as

an algal bloom that can have a (potential)
negative impact on human health, society,
the aquatic ecosystem, or associated
industries.”"HAB'is not a biological term as the
grouping is based on a‘negative impact’, and
these blooms contain a variety of planktonic
organisms, behaving and responding to the
environment in a variety of different ways.

What do they do and why should we worry?

HABs can negatively impact human health,
society, ecosystems, and industries. In the UK,
they frequently lead to the closure of shellfish
harvesting areas, and have caused significant
fish farm mortalities.
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A range of phytoplankton species in UK
waters produce toxins that can accumulate
within the flesh of filter-feeding shellfish such
oysters, scallops and mussels. Consumption
of contaminated seafood can cause several
shellfish poisoning syndromes, and, as a result,
the detection of toxin concentrations above
regulatory thresholds can lead to the closure of
harvesting areas to protect public health. HABs
can also kill farmed fish through toxins or the
deoxygenation caused as blooms decompose.

Current UK assessments lack a dedicated HAB
indicator due to the diversity and complexity
of species and impacts. Eutrophication and
other factors can drive HAB events, but

these are not always linked, complicating

the identification of universal indicators.
Management should focus on early warning
systems and mitigation measures to reduce
the impact from HABs.

Climate change and ocean acidification
further complicate HAB impact identification.
New technologies, including automated
imaging and molecular methods, offer
potential improvements in early warning and
detection systems to reduce HAB impacts.



Knowledge gaps

Current UK assessments lack a dedicated HAB indicator due to the diversity and complexity of HAB species and their
widespread impacts. Management should focus on early warning systems, enhanced monitoring, and development
of mitigation measures. Climate change and ocean acidification further complicate HAB impact identification and
response efforts. New technologies, including automated imaging and molecular methods alongside advanced

modelling, offer significant potential improvements in early warning and detection systems to reduce HAB impacts.

Key recommendations for improving understanding of
harmful algal blooms in the UK

investigated to identify how best to include HABs into statutory status assessments. There is unlikely to be a single generic‘HAB’

D The current plankton life form approach used for the UK Marine Strategy and OSPAR Quality Status Report should be
lifeform indicator. The presence of a HAB may still be consistent with ‘good’ status despite the HAB having a negative impact.
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Benthic HABs are poorly studied in the UK. There is merit in identifying which benthic HAB species are currently present in UK
waters to inform management plans should they begin to present problems.

cyanobacterial blooms in areas with significant agriculture, wastewater or industry.

Increased collaboration and data sharing with the fish farming industry is required to better quantify HABs occurring at salmon
aquaculture sites in Scottish waters and resultant health and economic impacts, facilitating the development of improved
mitigation approaches. Citizen science approaches to report the impacts from HABs should be explored and encouraged.

A joined-up management approach across land use, freshwater and marine agencies is required to deal with freshwater

Current management issues

Options to mitigate the impact from HABs are limited and further complicated by the intersecting challenges of
climate change and ocean acidification. These factors intensify the need for additional investigation into effective
mitigation measures. A detailed socio-economic study on the varied impacts of different HAB types across the UK is

needed to assess the value and benefits of investing in improved management and adaptation strategies aimed at
reducing the wide-ranging effects of HABs. Additionally, the potential influence of offshore wind structures on HAB
dynamics should be integrated into development and environmental planning processes.
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Current statutory regulations that require the } Future monitoring and assessment of HABs
monitoring of HABs or plankton in the UK in UK waters

These regulations fall under two categories (i) protection
of human health and (i) environmental/ecological quality/
status assessment. In addition there are multiple national and
. international initiatives e.g. via the Marine Climate Change

- Purpo§e —'Protect|on of HurTman Health ' Impacts Partnership (MCCIP), the International Council for
Activity - MO“';?\Z“C%Z'S‘:::CZ:?rgx'sr:gsareas for toxins the Exploration of the Sea (ICES, 2021) and the International

) J . Oceanographic Commission of UNESCO (I0C) -Food and
UK Statutory Bodies — Food Standards agencies and ) o . .
public sector bodies Agriculture Organisation (FAO) of the United Nations,
Intergovernmental Panel for HABs which focus on HABs

and their impacts, and place the UK situation in a broader
EU Water Framewor Directive (2000/60) Furopean and global context.

Purpose - Statutory Environmental Assessment

Activity — Monitoring coastal and transitional waters for
nutrients, chlorophyll and phytoplankton community

UK Statutory Bodies — Defra, EA, SEPA, DAERA, NRW

Marine Scotland Act (2010)

EU Shellfish Hygiene Directive and recommendations
(2019/627)

UK Pelagic Habitats
Experts Group (UK PHEG)

The UK PHEG was formed in response to the Pelagic
Habitat assessments required under the EU Marine
Strategy Framework Directive (MSFD) (208/56/EC) in 2008

and subsequent UK Marine Strategy (UKMS) assessments
Purpose - Statutory Environmental Assessment

Activity — Monitoring Scotland’s marine area for
nutrients, chlorophyll and phytoplankton community

UK Statutory Bodies — The Scottish Government

The UK PHEG is also looking at the potential to use data
collected under the EU Shellfish Hygiene Directive (2019/627)
in statutory status assessment of the pelagic habitat

Responds to HAB Does not respond to
management actions - event “ management actions

‘ ¥
Prevailing condition

Good environmental
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status (GES, Pressure for higher Early warning to
trophic levels sustain industries
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Mitigating/management measures

EU Marine Strategy Framework Directive -
now UK Marine Strategy and OSPAR

Purpose — Statutory Environmental Assessment
Activity — Monitoring coastal and offshore waters for
nutrients, chlorophyll and phytoplankton community

UK Statutory Bodies —UK Marine Monitoring and
Assessment Strategy (UKMMAS) Evidence Groups

Changing terminology

There have been attempts to refine the definition of marine HABs to distinguish between different ecological impacts such
as Ecosystem Disruptive Algal Blooms (EDABs) which refers to blooms that can disrupt or degrade ecosystem structure

and function and Toxin Producing Algae (TPA) which identify the taxa that produce toxins. However, these terms are not
commonly used and the term 'HABs' is still applied to a broad variety of scenarios by scientists, managers, and policy makers
with little distinction between the type of HAB or type of impact.
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This newsletter has been jointly produced by the Marine Directorate of the Scottish Government, the Environment Agency, and Cefas, as part of the NCEA
Programme. It reflects the collaborative efforts of these organisations in advancing the understanding and management of harmful algal blooms in UK waters.
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Types of harmful algal blooms

HAB genus High/low biomass Mechanism of impact Negative impact

« Closure of shellfish harvesting areas to

Paralytic shellfish toxins protect human health

Alexandrium spp. Low biomass (PSTs)

» Negative impacts on higher trophic levels

Diarrhetic shellfish « Closure of shellfish harvesting areas to
Dinophysis spp. Low biomass toliirrrls?Dlg'I?s)e > protect human health
- Negative impacts on higher trophic levels

« Closure of shellfish harvesting areas to
Azaspiracid shellfish ! VeIl

Azadinium spp. Low biomass : protect human health
toxin (AZAs) . . .
« Negative impacts on higher trophic levels
A i shellfish + Closure of shellfish harvesting areas to
Pseudo-nitzschia spp. High biomass NESIC SAEHS protect human health
toxins (ASTs) . ) )
» Negative impacts on higher trophic levels
Karenia mikimotoi Hiah biomass ‘Ichthyotoxins’ + Mortalities/welfare impacts on benthos
9 Increased DO demand and farmed fish and shellfish
Flagellate ‘X . . . .
I ererorigma akas hiwe High biomass Ichthyotoxins Mortality of farmed fish
Diatoms (e.g.):
« Chaetoceros High biomass Physical abrasion « Irritation of gills of farmed fish with
« Thalassiosira spp. 9 DO demand potential mortalities
+ Pseudo-nitzschia
Dmoﬂagella.te.s .(e.g.):. » High Biomass DO demand « Mortality of farmed fish
- Kryptoperidinium triquetrum
Noctiluca scintillans High biomass TS d|§colourat|9n : .NejgaFlve |mpa§t on tourism; §k|n
Ammonia production irritation on swimmers and divers
Haptophytes. O RE e DO demand . Farmgd ﬁ§h mortalities, foam production,
« (Phaeocystis) negative impact on tourism
. : . » Washed into coastal harbours from
SEOEEEE (B High biomass U e R E intensive blooms in freshwater systems e.g.

« Microcystis Microcystin toxins

Lough Neagh, risk of cyanotoxin exposure

*Formerly Heterocapsa triquerta

Conclusions and way forward

The UK has an active HAB (harmful algal blooms) monitoring community, which has significantly improved
understanding of pelagic habitat changes and HAB dynamics. New technologies such as automated imaging,
molecular methods, remote sensing, and advanced modeling are increasingly enhancing HAB insights and forecasts.
However, benthic HABs remain under-studied, with recent findings of toxin-producing species along the French
Atlantic coast highlighting the need for further research. Offshore wind structures around the UK may impact water
column dynamics and HAB species composition, but dedicated and comprehensive studies are still lacking.

Dealing with HABs will require a joined-up, interdisciplinary approach to address complex issues with consensus
across policy, ecological impacts, monitoring strategies, and the need to address human health protection while
dealing with local water quality issues effectively. Resolution around the concepts of different HAB types, including
their ecological roles, and the delineation between the status of HABs and their potential negative impacts, will help
inform future mitigation strategies and monitoring initiatives.
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