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• The Canyons Marine Protected Area (MPA) is located in the south-west corner of the UK’s continental
shelf and contains two large canyons that indent the shelf break.
• The Joint Nature Conservation Committee (JNCC) has a statutory remit for the MPA and provides advice
on the conservation and management of the site, specifically on the potential impacts of activities and
associated pressures on the protected features.
• This Defra-funded project, led by JNCC and the Marine Biological Association of the UK, addresses an
important gap in our understanding, relating to:
i. the sensitivity of MPA features to pressures associated with climate change; and
ii. the functional role of MPA features in supporting mitigation and adaptation to climate
change.
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• Benchmarks for two climate change pressures, (i) Ocean warming and (ii) Ocean acidification, were developed using
greenhouse gas emission scenarios, based on a range of climate change projections [1].
• The biotopes present within The Canyons MPA were identified and correlated to the designated features. (Detailed
list available in The Canyons MPA climate profile report card[2] and the project report[3]).
• Following the MarLIN Marine Evidence-Based Sensitivity Assessment (MarESA) method, existing literature was
reviewed to assess the resistance and resilience of the key species associated with each biotope. The sensitivity to
each climate change pressure was then assessed at different emission scenario benchmark levels.
• Biotope sensitivity scores at the high emission scenario benchmark level (Figure 1) were aggregated for MPA
features, and the most precautionary (highest) score of the component biotopes was applied as the overall MPA
feature sensitivity score.

• The sensitivity information for the MPA protected features under
the high emission scenario is summarised in Table 1, alongside
the assessment confidence scores.
• Using the existing habitat map for The Canyons MPA, the
sensitivities of each MPA protected feature under the high
emission scenario were mapped (Figures 2 & 3).
• Full sensitivity assessments for each biotope for all emission
scenarios, with the associated evidence base and references, are
available on MarLIN (www.marlin.ac.uk).
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Table 1. Sensitivity assessment output for The Canyons MCZ
Climate change
pressure (high
emission
scenario)

MPA protected feature

Ocean
warming
Ocean
acidification

Deep-sea
bed

Cold-water
coral reefs

Coral
gardens

Medium

Sea-pen &
burrowing
megafauna
communities
Not sensitive

Not sensitive

Medium

Q (L) A (L) D (L)

Q (M) A (L) D (H)

Q (H) A (H) D (M)

Q (H) A (M) D (H)

Medium

Not sensitive

High

High

Q (L) A (L) D (L)

Q (M) A (M) D (L)

Q (H) A (H) D (H)

Q (H) A (H) D (M)

Confidence assessments categories

Confidence scoring

Q

Quality of evidence (information sources)

H

High

A

Applicability of evidence

M

Medium

D

Degree of concordance (agreement between studies)

L

Low

Under the high emission scenario benchmark:
• Cold-water coral reefs and coral gardens are highly sensitive to the effects of ocean acidification as
they rely on calcium carbonate for skeletal growth and stability. As ocean acidity increases, calcium
carbonate saturation decreases, resulting in negative impacts on coral growth, metabolism and
survival[4].
• Coral gardens have a medium sensitivity score to ocean warming because increasing ocean
temperatures may affect the composition of coral communities by replacing certain coral species
with those that are more tolerant to warmer waters[5].
• The deep-sea bed has a medium sensitivity score to ocean warming and acidification due to the
negative effect these pressures have on the function and survival of several characterising species.

[1]

• Undertaking further deep-sea sensitivity assessments for
climate change pressures is necessary, however more
information on the effects of pressures and the ecology of
species is needed.
• The outputs could be used to forecast changes in the extent
and distribution of MPA features under a range of climate
change scenarios.
• The evidence base could be used to support decision-making
around adaptive management of MPAs in relation to climate
change, in the context of the wider marine environment.
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