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INTRODUCTION

Three quarters of the UK is in the sea. Among the diversity
of marine wildlife found within UK seas lies a reservoir

of carbon stored in natural habitats like sand, mud,
saltmarsh and seagrass. Unlike land-based sources of
carbon such as forests and peatlands, marine carbon
stores are less well understood. This report begins to fill in
the gaps in our knowledge of where carbon can be found
within the English North Sea, how much carbon is being
stored and the capacity to lock carbon away in the future.
This research paves the way for better understanding
and protection of marine carbon and in doing so tackling
the dual climate and biodiversity crises.

BACKGROUND

The world is facing a combined climate and biodiversity
emergency, the result of the ongoing destruction of the
environment, including natural carbon stores. Years of
exploitation and over-consumption of natural resources
coupled with undervaluing the roles and contributions
of marine ecosystems has left our seas degraded.
Specifically, when we damage or degrade carbon stores
we impair their ability to absorb carbon and we release
locked-away carbon back into the sea and atmosphere.
These same actions are also damaging and destroying
the very biodiversity that enables carbon to be locked
away in natural systems in the first place, thus further
compromising effective capture and storage in the future.

Marine ecosystems, including saltmarsh, seagrass, kelp,
seaweeds, biogenic reef and seabed sediments, capture
carbon and lock it away. Saltmarsh and seagrass beds
both capture and store carbon whereas seaweeds and
kelp forests capture carbon, a proportion of which is
then eroded and transported elsewhere as detritus and
subsequently buried in seabed sediments and stored.
Biogenic reefs act principally as depositories for carbon
from other sources. These natural carbon stores are
vulnerable to a variety of human pressures which can
cause them to be disturbed, domaged or removed
entirely, which then hinders or eliminates their ability to
store and/or capture carbon.

Working with nature and implementing ‘nature-based
solutions’ (NBS) is an essential component of tackling
both crises. They also make both environmental and
socio-economic sense. Protection, restoration and
enhancement of marine habitats represent long-term,
cost-effective strategies for carbon storage and provide a
multitude of additional benefits such as nursery grounds
for fish and providing protection to our coastal towns and
cities. Long term carbon storage in the sea depends on
protecting key habitats from disturbance and damage.
The first step is understanding the scale and distribution
of carbon stores and capture rates within our seas.

Our report identifies carbon stores and sequestration
potential in the English North Sea region, and highlights
where these stores can be found within an existing
network of Marine Protected Areas (MPA), as well as key
areas falling outside of this network.

KEY REPORT FINDINGS

e Carbon stocks in the English North Sea amount to
nearly 20% of that held in UK forests and woodlands.
The top 10cm of English North Sea seabed sediments
is estimated to store 100.4Mt carbon. To put this into
context, UK forests are estimated to store 529Mt carbon.
Yet these sediments are likely to be tens to hundreds of
metres in depth so these figures should be considered
an underestimate of the total organic carbon stored in
the seabed sediments including the significant buried
peat deposits in some areas.

98% of the total organic carbon is stored in seabed
sediments like sand and mud. Seabed sediments are
thus by far the most important habitat for carbon
storage in the region. We have no mechanism for
‘restoring’ these habitats - their protection relies on
spatially managing activities so as not to disturb these
sediments.

The current English North Sea MPA network contains
51.9% of the total organic carbon stores in the English
North Sea and 421% of total inorganic carbon stores in
the English North Sea. Almost all of these MPAs are still
subjected to broadscale disturbance.
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Some areas with the greatest carbon stock density
do not lie within an MPA designation and so remain
vulnerable to degradation. A huge opportunity
exists here to protect significant carbon sinks

from disturbance.

0.74 MT of organic carbon are stored in the saltmarsh and
seagrass beds of the region. This low figure highlights the
significant reduction in saltmarsh and seagrass extent
that has taken place across the UK in recent decades
rather than its lack of capacity for storing carbon. In fact,
both habitats are able to sequester significant amounts
of carbon and commitments to restoring such habitats
should be made.

While it's estimated that a potential 1.2 Mt organic
carbon are added annually to the sediment stores,
disturbance to the seabed from activities including
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fishing, aggregate dredging, infrastructure development
and others means it is unclear how much of this carbon
enters the long-term stores. While we continue to
disturb the seabed so extensively we undermine this
natural process of locking carbon away.

OPPORTUNITIES

The report highlights the importance of the English
North Sea region as a substantial carbon store and

the significant contribution the marine environment
could make to carbon sequestration. The results of this
report should be used to inform policy and management
decisions and identify opportunities to enhance recovery
and protection of the seabed and its associated carbon
storage and sequestration potential. We make the
following recommendations.
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« The importance of marine carbon needs to be recognised.

In comparison with terrestrial carbon stocks, far less
attention has been paid to understanding and improving
our knowledge relating to blue carbon stores and their
value in tackling climate change. For example, the UK has
invested significantly in understanding terrestrial carbon
stores such as peatland. However, the same investment
has not been made in understanding submerged
peatlands and their role in climate mitigation. Scotland
has already taken steps to better understand their blue
carbon stores and this report identifies English North Sea
priorities. However, the remaining UK sea area is poorly
understood and should be prioritised in order to inform
subsequent Intergovernmental Panel on Climate Change
(IPCC) reports. Furthermore, habitats such as seabed
sediments like mud and sand are currently not included
in national carbon assessments. These habitats are
important carbon sinks and given their vast distribution
across the North Sea areq, should be included in relevant
assessments and given necessary protection.

e A coordinated, transparent approach to marine carbon
accounting and research methodologies should be taken.

Greater immediate investment in blue carbon research,
facilitation of information sharing and increased
collaboration would go a long way to filling the gaps in
understanding and standardising approaches used. A
UK blue carbon forum bringing relevant stakeholders
together could provide the space for streamlining and
improving our approach to carbon accounting while
filling knowledge gaps.

o Blue carbon habitats need urgent protection.

An imperfect evidence base should not be used as an
excuse to delay taking decisive action and protecting
important blue carbon habitats. Damaging activities
cannot continue unabated and sea users must
demonstrate their activities do not have significant
impacts on carbon stores. Significant quantities of stored
carbon already occur in MPAs but are not being managed
to protect these important habitats. Additional spatial
protection is needed for areas such as the Devil’s Hole
which fall outside of existing MPAs.

e Climate and biodiversity policy must be implemented in
a coherent and integrated way.

The report highlights that key opportunities to meet
multiple policy objectives in tandem exist. Current
conservation measures being used to protect biodiversity
(ie MPAs) could simultaneously be used to protect
ecosystem services including carbon storage which would
mitigate against climate change. Furthermore, whole site
protection within MPAs would ensure that the natural

carbon capture and storage process is retained and/or
restored by managing damaging activities and increase
the resilience of the natural environment. Factoring in
the distribution and extent of carbon stores into marine
spatial planning processes would provide the opportunity
to protect the remaining carbon contained in this

vast area.

e Consideration of historical and cumulative impacts
of multiple activities within the North Sea.

The North Sea has become industrialised and is heavily
degraded through centuries of unsustainable use and the
absence of management. As a result, it has undergone
significant losses of carbon services, removal of carbon
stores and continued degradation of carbon stores.

We must urgently prioritise its protection in order to
protect the remaining carbon stores and prevent further
degradation. This means consideration of multiple
different activities occurring within our seas and their
specific impacts on carbon stores. Simultaneously we
must invest in restoring carbon habitats where possible,
which would increase carbon mitigation and the provision
of other ecosystem services.

e Practical action must be prioritised in order to meet our
international commitments to climate mitigation.

The UN Emissions gaps report makes for stark reading
- if we are to meet the goals of the Paris Agreement

the road ahead is long, urgent action is required and
every tool available to reduce emissions should be used.
Protection for our seas and its natural carbon stores
must be implemented immediately.

“This work builds on that undertaken in
Scotland a few years ago. It adds further
evidence of the scale and importance of
the marine and coastal habitats around the
UK as a significant carbon store and their
role in climate change mitigation. Greater
recognition of the services provided by the
ocean must be a priority with a focus on not
only protection of what remains but also on
restoration and reintroduction of what has
been lost.”

- Professor John M Baxter
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Table 7. Extents of blue carbon habitats in the North Sea region derived from available sources. NE Open Data and NE_BC data supports the
report on carbon storage by habitat for Natural England (Gregg et al., 2021). JNCC combined data comes from a report the evidence base for
MPAs (Flavell et al,, 2020), also used in a recent report on blue carbon habitats in the UK Secretary of State region by Cefas on behalf of Defra

NE OPEN DATA JNCC Combined Data NE_BC Data Modelled Data

EUNIS Name
EUNIS Code km? km? km? km?

Littoral Habitats - Physical

Moderate A12 58 A12 6.8 A5.3 820.9
Energy littoral rock

Atlantic & Mediter- A31 81 A3 95
ranean High energy
infralittoral rock

Littoral coarse A21 39 A21 40 A52 16.9
sediment
Littoral sand and A2.3 213.4 A22 135.0
muddy sand
Littoral mud A2.3 A2.3 24.8 A2.2 214.3
Littoral mixed A2.4 A2.4 121 20.0
sediments

A22 & 3.4 A22 34 A2.3

A2.3 & A2.3

A2.3 03 A2.3 0.3

& A24 & A24

A2.3 3.5 A2.3 195.8

& A2.5 & A25

Littoral Habitats - Biogenic

Costal saltmarshes A2.5 79 A25 1.0 Saltmarsh 0.6 Saltmarsh 0.4
and saline reedbeds

Littoral sediments A2.6 6.2 A26 6.2 Seagrass 493
dominated by aquastic
angiosperms

Littoral biogenic reefs A27 26 A27 26
Features of littoral A2.8 0.6 A28 0.6
sediment

Sublittoral habitats

Sublittoral sediment A5 44.6 AS 470
Sublittoral coarse A5 3039 A5 186.4
sediment
Sublittoral sand A5.2 5334 A52 212.3
Sublittoral mud A5.3 535.5 A5.3 239.9
Sublittoral mixed AS5.4 1584.4 AS.4 3499
sediments

A5.4 21.6 A5.4 21.6

& A5 & AL
Sublittoral biogenic A5.6 274.0 A5.6 248.6 Oyster 0.0
reefs Beds

Kelp n7 Kelp [1] 379.48

Notes: [1] Kelp extent based on predicted likelihood of presence of Laminaria hyperborea > 0.5 using a model developed for the UK in Burrows
et al. (2018)
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Table 11. Total carbon stocks within the whole study area and its MPA network. Method 1= sediment classification (Smeaton et al,, 2021), Method 2
= Spatial Modelling (Smeaton et al,, 2021).

AREA METHOD 1 METHOD 2 Accumulation
(km?) OC Stock OC Stock IC Stock (Ktyr')
(Mt) (Mt) (Mt)
Study Area (Net Gain) 13 947 75.43 374 62.98 38.89
All Marine Protected Areas 72 552 3797 19.4 26.52
Marine Conservation Zones (MCZ)
Farnes East 94459 0.674 0.352 0.405 0.43
North East of Farnes Deep 491.42 0.3M 0158 0.421 013
Swallow Sand 4745.08 3100 1741 0.409 1.32
Fulmar 2438.37 1.641 0.934 0193 0.75
Markham's Triangle 200.38 0132 0.065 0.038 0.03
Holderness Offshore 1175.59 0.767 0.423 0.865 0.40
Kentish Knock East 96.37 0.028 0.032 0.005 0.01
Orford Inshore 72.00 0.034 0.026 0.006 0.01
Berwick to St Mary's 1916.69 2.689 0.45 2.307 1744
Coquet to St Mary'’s 6016 1.027 0153 0102 0.8
Cromer Shoal Chalk Beds 373.96 0194 0.093 0124 016
Holderness Inshore 366.83 0.209 0124 0.209 0.24
Runswick Bay 72.01 0.09 0.015 0.032 0.24
Special Protection Areas (SPA)
Outer Thames Estuary 2040.88 1287 0.694 1299 0.48
Greater Wash 3552.81 2.526 1140 2.079 1.60
Special Area of Conservation — Offshore (SAC)
Dogger Bank 1234418 8.018 4248 5.847 115
Haisborough, Hammond and Winterton 1469.97 0.994 0.429 0.571 0.25
Inner Dowsing, Race Bank and North Ridge 845.33 0.864 0.292 0.881 0.27
North Norfolk Sandbanks and Saturn Reef 3610.08 2.566 1134 2.097 0.40
Southern North Sea 3642796 24.986 1.679 17.509 495
Special Area of Conservation — Coastal (SAC)
Humber Estuary 652.74 0.551 0136 0.039 0.44
Flamborough Head 54.48 0.046 0.01 0.255 0.044
The Wash & North Norfolk Coast 107719 0.760 0.356 0.346 0.57
Berwickshire & North Northumberland Coast 366.57 0.291 0143 0.888 0.74

*NB There are several MPAs included in the English North Sea that could not be included as the carbon data available does to intersect with
these protected areas. This includes the Alde, Ore and Butley Estuaries SAC, Tweed Estuary SAC, and Aln Estuary MCZ.
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Table 10. Carbon stocks and storage rates for sediment types in the North Sea region. Stocks are calculated by (a) combining average stock density estimates (C/m?) and estimated habitat extents, and (b) directly
from modelled carbon values across the region by Smeaton et al 2021 and Diesing et al 2017.

ORGANIC CARBON INORGANIC CARBON
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EUNIS code Habitat min max avg | min max avg
l
A2 Littoral sediment 292.3 14.2 1.0 |
A21 Littoral coarse sediment 1445 0 00]
A22 Littoral sand and muddy sand 1.4 74 130 1860 650 45.0 o5l
A2.3 Littoral mud 3.4 6.8 540 3560 1990 83.5 0.3 l
A24 Littoral mixed sediments 0.3 45.0 0.0 I
A22 & A2.3 Littoral sand and mud 35 450 0.2 I
A23 & A24 Littoral mud and mixed sediments 0.0 |
A23 & A24 thtorol.mud & Coastal saltmarshes 129.2 |
and saline reedbeds |
A5 Sublittoral sediment 136741 31.0 18037 189.5 | 62975 44 1697 554 3.38 384.2
|
A51 Sublittoral coarse sediment 19866.0 I
AS5.2 Sublittoral sand 83036.3 14947 40 760 180 0.2 16.6 l
|
AS.3 Sublittoral mud 5618.6 3090 60 1230 550 155.2 8720
|
A5.4 Sublittoral mixed sediments 5100.6 59 300.9 I
A54 & A5 Supllttorcl coarse and mixed 216 |
sediments |
A5.6 Sublittoral biogenic reefs 2732 2732 |
i
Area weighted averages 32 613 158 10.42 |
Modelled values I
|
A5 Diesign et al 2017 12505 29722 364 |
A5 Smeaton et al 2021 13947 37500 329 I 62975 44 1697 553
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