VALMAS Workshop One

Plymouth, 5th November 2025

Session 3: Evidence Synthesis
Facilitators: Steve Watson (PML) & Andrew Edwards-Jones (PML)

Aim: To identify and organize existing and needed evidence on three key marine ecosystem
services — carbon sequestration & storage, fisheries, and biodiversity (with afocus on man-
made marine structures) — highlighting data gaps, indicators, methods, and unpublished or
grey literature sources to strengthen the shared evidence base.

Description of Session Activity

In this 60-minute Interactive Mapping session, participants worked in small groups to explore a
range of three ecosystem services. Using a shared Canva board (with screenshots/images
available for reference), each group collaboratively mapped their ideas in response to two
guiding questions for every ecosystem service considered:

1. Whatis needed?
Participants identified key data, methods, and indicators required to understand or
assess each ecosystem service, as well as any important knowledge gaps.

2. What evidence exists?
Participants captured existing evidence, including published and unpublished datasets,
ongoing or completed projects, and relevant grey literature, noting what each source
measures or contributes.

Data were collected through two complementary strands:

e In-person contributions using sticky notes placed directly onto pre-prepared flip
charts.

e Online contributions via a shared digital whiteboard on Canva, where participants
added notes and annotations in real time.

Together, these activities created a rich visual and textual record of current evidence and future
evidence needs for each ecosystem service.



Summary of Key Findings
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In-person sticky-note contributions and online responses collected via Canva were collated and
combined into a single Excel spreadsheet. This integrated dataset allowed us to systematically
compare inputs across ecosystem services, identify recurring themes, and highlight cross-

cutting gaps in the evidence base.

Table 1 Recurring themes and highlight cross-cutting gaps in the evidence base.

Carbon sequestration &
storage

Fisheries

Biodiversity

MAS and carbon source
turnover

Questions raised focused
on how MAS influences
decomposition, the
longevity of stored carbon
(permanence), and the
overall sequestration
potential of MAS
communities. How
significant are C stocks
around oil & gas exclusion
zones? Should these be
protected?

Economic loss and
fishing-effort displacement
Exclusion zones around MAS
reduce catches and alter
quotas, creating revenue losses
for various fleet types. Contrast
with potential value of exclusion
zones to different fisheries
scales from increased
productivity.

Nutrient and
biogeochemical cycling
impacts

MAS alter nitrogen, carbon
and trace-metal fluxes,
linking structural
complexity to ecosystem
processes.

Seabed disturbance from
human activities
Repeated concerns were
expressed regarding
trawling, cable laying, and
other bottom-contact
operations that could
disrupt sediment carbon
stocks and alter
sequestration rates. A
question was raised as to
what extent fishing gear
actually penetrates the sea
floor to have an effect.

Contaminant release from
corrosion-protection systems
Metals such as Al, Zn, In and Ga
from corrosion protection
systems can leach into water
and sediments, potentially
affecting seafood quality and

demersal species’ reproduction.

This issue must be factored in to
decommissioning plans.

Is mercury contamination an
issue for consumers and fish
quality?

How do contamination levels in
demersal species differ
between O&G and other
structures?

Collision and physical
injury risks

Seals (and other
megafauna) can strike tidal
turbines and other
structures, yet data on such
incidents are scarce.
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Climate-related forcing
and resuspension

Several points linked
storm-driven currents,
sediment resuspension,
and temperature-linked
contaminant effects to
changes in primary
productivity, habitat quality,
and carbon storage. The
cumulative impacts of MAS
when added to climate-
related impacts need to be
measured.

Species-structure interactions
and spill-over effects

Fish use MAS for foraging,
nursery and spawning habitats,
resulting in attraction or
aggregation that needs to be
distinguished from natural reef
effects, and compared to
productivity. To what extent are
fish communities attracted to
cable protection systems? How
much does MAS contribute to
connectivity of fisheries?
Systematic data collection
needed to assess impact of MAS
on fish behaviour.

Insufficient long-term
monitoring

Baseline and
post-construction studies
on species presence,
contaminant loads and
pathologies are lacking,
limiting understanding of
MAS effects.

Need for baseline data
and spatial attribution
The absence of a North-Sea
isoscape, high-resolution
carbon maps, and
pre-deployment
measurements (i.e. carbon
capacity) are highlighted as
major knowledge gaps for
source attribution and
carbon budgeting. Limited
baseline soil-carbon
information was also
highlighted, and a need for
finer resolution sediment
data. Data is needed that
considers true
sequestration (within bed
sink) against C release. Is C
actually sequestered
around MAS or is it
transported elsewhere?

Need for baseline monitoring
and rigorous BACI studies
Repeated calls for site-specific,
BACI research, baseline data on
pile disturbance effects on
sediment and associated
communities, fish tracking
around MAS - and not just for
commercial species, and
quantifying direct vs indirect
effects of MAS.

Lack of evidence of impacts
from floating wind.

What data exists from ROV
data?

Acoustic and
electromagnetic effects
Noise and particle-motion
from turbines and cables
influence benthic fauna
and species that rely on
sound, with potential
behavioural and
reproductive
consequences.

Full life-cycle assessment
of offshore infrastructure
The groups repeatedly
called for comparisons of
organic-carbon (OC)
storage with and without
MAS across the entire
life-cycle of structures,
including construction,
operation, and

Distinguishing MAS impacts
from climate-change drivers
Stock redistribution and
climate-induced range shifts
(e.g., tuna expanding into North
Sea; effects of ocean warming)
complicate attribution of
observed changes.

Connectivity and habitat
value

Artificial substrates provide
refuge and dispersal
pathways for sessile
epibenthic organisms,
raising questions about the
“ecosystem benefit” vs
natural presence.
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decommissioning. For the
latter, informing choice of
options. What MAS is
actually out there, and for
how long?

Comparisons are needed
between different
decommissioning
processes/options—on C
sequestration, C release,
and displacement
behaviours.

Interactions with habitats
and primary productivity

There was repeated
emphasis on overlap with
seagrass, salt-marsh, and
other key habitats, and on
how structures may affect
plankton, epifauna, and
overall ecosystem carbon
fluxes.

Social-economic and
community dimensions
Changes in fishing methods,
economic and cultural value of
fisheries, safe and inclusive
co-use arrangements and
unknown compensation
mechanisms for affected fleets
are highlighted. A social science
data equivalent to the British
Oceanographic Data Centre is
needed. Uncertain effects of
policies, legislation, quotas etc.
on all fishing activity scales.
How does fisher behaviour differ
by structure type?

Decommissioning
trade-offs

Removal of
scour-protection (80 % of
OWF mass) and other
structures may cause
biodiversity loss, while
retained structures could
serve as nesting or fouling
habitats; the permanence
of gains vs losses remains
unclear.

Nature-inclusive design
and seasonal dynamics
The groups queried what
design opportunities exist
for enhancing carbon
storage and how
seasonal/decadal cycles
modulate sequestration.
Need to know annual
patterns of sequestration.
Could there be metrics
relevant for both MNG and
carbon storage.

Spatial data gaps and
vessel-monitoring limitations
Limited access to IVMS or other
vessel-tracking data
hampers/will hamper analysis of
effort redistribution and
gear-MAS interactions. Catch
data is spatially biased.

Defining and measuring
biodiversity gains

There is a need for scalable,
standardized metrics that
go beyond simple
presence/absence to
capture functional and
reproductive outcomes.

Linkages to ecosystem
services and carbon
storage

Changes from
soft-sediment to
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hard-substrate
communities affect food
webs, carbon sequestration
and other services, creating
complex trade-offs.

Effectiveness of
nature-inclusive designs
Evaluating whether added
artificial structures or
co-located restoration
enhance biodiversity and
meet policy goals is an
ongoing research gap.

Data gaps and
cumulative-effects
assessment

Limited industry data,
inconsistent EIA quality,
and lack of baseline
information hinder robust
cumulative-effects
analyses.

Next steps

e Identify recurring themes and cross-cutting gaps across ecosystem services from the
interactive mapping (short summaries so far above)

e Begin arapid scoping review to collate existing evidence.

e Undertake a SWOT analysis (Strengths, Weaknesses, Opportunities, and Threats) over
the next 6+ months to assess the evidence base.

e Develop an academic paper or report based on the findings.

These outputs will directly inform and support Work Packages 3-6, helping to prioritise
research activities and shape policy-relevant recommendations.
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Appendices

VALMAS

'VALUE OF MARINE ARTIFICIAL STRUCTURES

Focus: Three Ecosystem Services

Carbon Biodiversity
How offshore and coastal habitats .’\ ey Identify how man-made marine
near oil and gas or offshore wind structures — e.g. turbine
sites — such as marine biofouling I
) i el — ~ . foundations, subsea cables,
organisms, sz l';enh.hE_ P, . pipelines, and decommissioned
sasgrass, and sakmarsh — capture R installations — influence marine
:[n st;re carl de an ow . sequestration Fisheries Biodiversity biodiversity through direct
;::1\" a'r||.ce or decommissioning, and storage mortality, colonization, habitat
affects this. l creation, invasive species, or
i between natural and
Include both benthic and pelagic —— ‘ficial habi
carben processes. Fisheries arifathabitats
Also Interested In colocation ., Explore how offshare energy infrastructure and exclusion Also interested in projects/reports
Kelp and blue carban studics z0nes affect fish stocks, spawning grounds, and fisheries that support biediversity recovery
e e e productivity — including any refuge ffects, changes in and enhancement locally and at
. otch tion. or di near oil and gas regional scales, including the use
platforms and wind farms. of emerging technologies
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