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Executive Summary 

To operationalise the Natural Capital Approach the United Kingdom (UK) Government Department 

for Environment, Food and Rural Affairs (Defra) created four Pioneer projects to inform the 

development and implementation of the 25 Year Environment Plan (HM Government, 2018b). The 

Marine Pioneers are located in North Devon and Suffolk. The North Devon Marine Pioneer (NDMP) is 

intended to test, at a local scale, how marine natural capital can be effectively managed to deliver 

benefits to the environment, economy and people, and identify how best to share and scale up this 

learning.   

 This report represents a follow-on from Ashley, Rees et al (2018) to further test the framework for 

the application of the Natural Capital Approach in the Marine Pioneer. We present: 

¶ A natural capital asset register that considers the extent and condition of the natural 

capital assets (Part One) and the stocks and flows of ecosystem services in the North 

Devon Marine Pioneer (Part Two);  

¶ A risk register to identify threats to natural capital in the North Devon Marine Pioneer 

(Part Three); and   

¶ Recommendations on key natural capital assets on which future management 

opportunities could be focussed to achieve the greatest gains (Part Four).  

 A Natural Capital Asset Register 

 Extent and Condition 

 To collate evidence of the extent and condition of the natural capital assets and the levels of flow of 

services and benefits, a range of potential indicator metrics were defined in Ashley et al (2018) and 

refined for this report. All indicator metrics are assessed for the baseline year (2017 or next closest 

year data are available) and the trend since 2010 (increase or decrease) is analysed using annual 

data for 2010-2017 where available. 

 The extent of the natural capital assets in km2 are calculated for the NDMP. The habitat map 

ŎǊŜŀǘŜŘ ŦƻǊ ǘƘŜ b5at ǊŜǇǊŜǎŜƴǘǎ ΨōŜǎǘ ŀǾŀƛƭŀōƭŜ ŜǾƛŘŜƴŎŜΩ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛƴƎ ǘƘƛǎ ǊŜǇƻǊǘ ƛƴ 

December 2018.  We also calculate the extent of habitats within MPAs and the extent of the habitat 

that interacts with a management measure to reduce benthic impact. The creation of an up to date 

Ƙŀōƛǘŀǘ ƳŀǇ ōŀǎŜŘ ƻƴ ΨōŜǎǘ ŀǾŀƛƭŀōƭŜ ŜǾƛŘŜƴŎŜΩ ŀƴŘ ǘƘŜ ǘǊŀƴǎƭŀǘƛon of MESH confidence scores 

demonstrates that there remains a lack of confidence in the baseline data that can inform on the 

extent of the habitat natural capital assets. Therefore, any changes in the extent of the habitats is 



6 
 

only meaningful for habitats where there is high confidence of the habitat feature boundaries.  

Overall, in the last 5 years there has been an increase in the extent of habitats incorporated within 

designated MPAs. Concurrently, there has been an increase in the extent of habitat with 

management measures to protect benthic features, since the Lundy No Take Zone prohibited all 

fishing activity within 3.3km² of Lundy habitats in 2003. 

The assessment of the condition of natural capital assets within the NDMP makes use of three 

sources: The condition of habitats and species within designated MPAs; The condition of water body 

assets (including designated bathing waters and shellfish waters); and the condition of seabed 

habitats (modelled approach).  

 Within MPAs, there is a policy objective, to undertake condition assessments for specific habitats 

ŜǾŜǊȅ с ȅŜŀǊǎΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ at! ŦŜŀǘǳǊŜǎ ƘŀǾŜ ŀ ƳŀƴŀƎŜƳŜƴǘ ƻōƧŜŎǘƛǾŜ ǘƻ ΨƳŀƛƴǘŀƛƴΩΦ Iŀōƛǘŀǘǎ 

and species with an objective for recovery include spiny lobster (Lundy MCZ), fragile sponge and 

anthozoan communities on subtidal rocky habitats, moderate energy circalittoral rock, subtidal 

coarse sediment, Pink Seafan and subtidal sand (Hartland Point to Tintagel MCZ) subtidal sand 

(Bideford to Foreland Point MCZ). 

 The condition for water body assets is only available for waters that are assessed within the 

jurisdiction of the Water Framework Directive and the Marine Strategy Framework Directive. There 

are large tracts of the NDMP water body asset (particularly offshore areas beyond estuarine and 

coastal water bodies where the condition (e.g. ecological and chemical status) is not currently 

known.  Overall, the condition of the NDMP water body asset is limited by upstream effects from 

farming and water treatment. The Taw Estuary is designated as a Polluted Water [Eutrophic] under 

the Nitrates Directive and the likelihood of poor water quality has implications on the shellfish 

waters and bathing waters within the estuary. 

 To obtain a spatially explicit indication of asset condition applicable across the Marine Pioneer area, 

a proxy approach was applied, based on knowledge of habitat sensitivity to pressures, and activity 

data (fishing) that may contribute to those pressures. By combining data layers on habitat sensitivity 

and exposure (to activity) levels we determine the Likely Relative Condition (LRC) of that habitat. The 

majority of habitats within the NDMP have been impacted by abrasion related to demersal fishing. 

Just 8.3% of all intertidal (littoral) and subtidal (sublittoral) habitats in NDMP were classified with the 

highest LRC, suggesting that the structure and function of the ecosystem is (relatively) intact. 45.7% 

of all littoral and sublittoral habitats were classified with an LRC of 1 to 3 (the lowest 3 categories), 

suggesting exposure to activities-pressures which were reviewed to negatively impact the structure 

and functioning of the habitats typical component flora and fauna communities. Contribution to ES 
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provision is likely to be impacted for these habitats. Several limitations exist with the application of 

this proxy measure to inform future management of natural capital including the temporal and 

ǎǇŀǘƛŀƭ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ŀŎǘƛǾƛǘȅ ŘŀǘŀΣ ǘƘŜ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ΨǳƴŎŜǊǘŀƛƴǘȅΩ ƳŜŀǎǳǊŜǎ ŀŎǊƻǎǎ ƳŜǘƘods and 

the application of sensitivity assessments to broad scale habitat levels.  

 Ecosystem Service Flows 

 Food (Wild food) 

There are a range of habitats within the North Devon Biosphere reserve that support food 

production that benefit food provision (fisheries) at both a local and regional scale. Habitats that 

provide structure, complexity, and niches provide shelter and food resources for fish and shellfish. 

For example the three dimensional structure of saltmarsh vegetation during high tide, provides 

significant shelter benefits to juvenile fish species, as well as food resources. Reefs (including 

biogenic reefs) and kelp communities provide shelter and prey resources for juvenile stages of 

commercially targeted fishes, crustaceans and bivalve mollusc. Sediment habitats that cover a vast 

tract of the NDPR are a significant provider of food resources for fish. The water column is a key 

asset in realising the benefit of food provision from natural assets with currents, the chemical 

composition, transition zones (nutrient rich mixed water and stratified water) and areas of primary 

production fuelling life within the ocean (Ashley, Rees & Cameron, 2018).  

Two sets of data were available to assess fishing activity: 1) Data on landings of principle species (live 

weight) were obtained for the years 2010-2017 for a subset of vessels from North Devon ports 

(Clovelly, Bideford, Appledore, Ilfracombe), that were identified to fish within NDMP. These were 

vessels that operators had provided consent for their vesseƭΩǎ Řŀǘŀ ǘƻ ōŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ aahΤ ŀƴŘ 

2) MMO data of landings by UK and foreign vessels to ports all within NDMP (Boscastle, Bude, 

Clovelly, Bideford, Appledore, Ilfracombe). 

 An overall decline in the fishing sector in NDMP is apparent from the indicator data analysed, with 

number of registered vessels in the region declining from 2010-2017 and also a decline in the 

number of processers and sellers of local fish. The number of vessels registered to ports within 

NDMP (Devon and Cornwall), between 2010-2017, peaked in 2012 (58 vessels) and declined to 29 

vessels in 2016/17. Landings and associated value trends, for the vessels that fished within the 

NDMP were negative for all species apart from whelk B. undatum and herring C. harengus over the 

time series 2010 to 2017. However, over a shorter time scale, between 2014 and 2017, there has 

been an increase in landings volume (t) of plaice P. platessa, sole S. solea, thornback ray R. clavata 

and blonde ray R. brachyura. Between 2010 and 2017, of vessels that fished within the NDMP, larger 
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vessels (over 10m) based in larger ports such as Ilfracombe and Bideford have landed >90% of the 

total volume (t) of fish landed. These trends were also identified in the landings data to all ports 

within the NDMP (Devon and Cornwall), for all vessels (including visiting vessels and vessels that may 

have landed catches inside an outside the NDMP).   

Increase in stock assessment surveys CPUE (number per km²) occurred for thornback ray R. clavata, 

squid species and herring C. harengus in ICES rectangles interacting with NDMP between 2010-2017. 

Sole S. solea CPUE displayed little change over time. Sole S. solea and thornback ray R. clavata are 

high value stocks for the vessels fishing from NDMP ports (R. clavata due to high landings volume 

and S. solea due to high value but smaller volume of landings). Herring C. harengus represent a stock 

that have previously supported a historical seasonal fishery. The trends identified in CPUE were 

reflected in recommendations for TAC for the wider ICEA Area VII f for all species apart from for 

Thornback ray R. clavata and sole S. solea (which showed reduced TAC in the wider ICES area but 

increased CPUE in stock assessment samples in proximity to NDMP). The trends suggest either the 

wider southern Celtic Sea stocks were assessed to be in poor condition and/or there were larger 

local populations of species at the time of sampling (annual autumn surveys).   

 Landings of lobster H. gammarus are a high value fishery. Landings have shown a declining trend 

between 2010 and 2017. South West UK lobster stocks are assessed as being exploited above 

minimum reference limits and approaching, but not yet at maximum sustainable yield (Cefas, 

2017b). However, there is no data on the local levels of lobster abundance for the NDMP. Historical 

re-stocking with hatchery reared juveniles has occurred in the region. Assessing the benefit of such 

initiatives would inform future sustainable management options. At a UK level, lobster stocks are 

part of Project UK (https://www.seafish.org/article/project-uk). Project UK aims to determine the 

environmental performance of key commercial fisheries, demonstrate how these can move towards 

sustainability through Fishery Improvement Projects (FIPs) and ultimately achieve MSC certification 

where possible. 

Overall, there has been a decline in catch per unit effort of cod G. morhua, plaice P. platessa, sole S. 

solea, bass D. labrax and small eyed ray R. microcellata stocks from stock assessment survey trawls 

within and adjacent to the NDMP, since 2010. There have also been decreases in stocks, in relation 

to fishing pressure, in the wider ICES areas the fish stocks inhabit, indicated by reductions in 

recommended TAC. Declines in vessel numbers and landings of the majority of species may reflect 

declines in abundance but may also be influenced by social and economic factors that are not 

quantified by indicator data. Many social and economic factors influence fishing activity such as: 

fishers reaching retirement and fewer people entering the industry, cost of insuring and running 

https://www.seafish.org/article/project-uk
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vessels and availability of markets/ processors and prices paid by those markets, reduction in 

available grounds, competition with visiting vessels, or reduced demand for locally caught fish etc. 

Management measures (responding to reduction in stocks) may also trigger declines in landings 

though the implementation of spatial management measures, changes in landing size, TAC etc. 

Investigating these factors further through interviews or meetings with the local fishing industry 

members would provide knowledge on the factors influencing the trends observed in this study.  

IƛǎǘƻǊƛŎŀƭ ŜȄǇƻǎǳǊŜ ǘƻ ǘƘŜ ǇǊŜǎǎǳǊŜ ΩŀōǊŀǎƛƻƴΩ ƭƛƴƪŜŘ ǘƻ ŘŜƳŜǊǎŀƭ ŦƛǎƘƛƴƎ ŀŎǘƛǾƛǘȅ Ƙŀǎ ƴŜƎŀǘƛǾŜƭȅ 

ƛƳǇŀŎǘŜŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǇǊƻǾƛǎƛƻƴ ǘƻ 9{ ΨCƻƻŘΩ όǿƛƭŘ ŦƻƻŘύ ŦǊƻƳ b5at Ƙŀōƛǘŀǘǎ όǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ 

moderately or ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ 9{ ΨŦƻƻŘΩΦ aŀƴŀƎŜƳŜƴǘΣ ƭŜŀŘƛƴƎ ǘƻ ǊŜŎƻǾŜǊȅ ƻŦ ƘŀōƛǘŀǘǎΣ ƛǎ ƭƛƪŜƭȅ ǘƻ 

ōŜƴŜŦƛǘ ŦƛǎƘ ǎǘƻŎƪǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ 9{ ΨCƻƻŘΩ ōŜƴŜŦƛǘǎ ŀǾŀƛƭŀōƭŜ ǘƻ ƭƻŎŀƭ ŦƛǎƘŜǊƛŜǎΦ ¢ƘŜ ǎŀƭǘƳŀǊǎƘ ǿƛǘƘƛƴ 

SSSI units and estuary waters are important nursery areas for fish, particularly bass. Estuaries also 

provide migratory routes for salmon and sea trout. A reduction in the extent and condition of 

nursery habitats, along with poor water quality, will impact upon the condition of these stocks and 

the potential flow of benefits. Habitats within designated MPAs, especially estuarine saltmarsh and 

coastal infralittoral reef, provide important nursery habitat supporting the main commercial fish 

species such as Thornback ray R. clavata, sole S. solea and Lobster H. gammarus. Ensuring saltmarsh 

SSSI units currently in unfavourable condition recover and infralittoral reef habitats in coastal MCZs 

and SACs are maintained in favourable condition will continue to benefit these fisheries. 

A Healthy Climate 

 A healthy climate is dependent on the balance and maintenance of the chemical composition of the 

atmosphere and the oceans by marine living organisms. The capture and export of carbon is central 

to this process. Saltmarsh plant communities, algae and kelp communities capture carbon and soft 

substratum sediments contribute towards storage / sequestration. The water column supports the 

carbon cycle though oceanic primary production harvesting light to convert inorganic to organic 

carbon.  

 A total value of 7275.01 t/C/km²/yr was calculated to be sequestered by habitats and associated 

algae and plant species communities within NDMP the annual value of which is between £30,000 

and £167,000. This figure however, does not take into account the condition of the saltmarsh. 

Saltmarsh plant communities capture carbon that is then stored in saltmarsh soils. A healthy 

saltmarsh plant community will thereby, provide a greater contribution to this internationally 

important ES benefit. Within the NDMP, an assessment in 2012 (most recent condition assessment 

at time of writing) reports that 30% of the saltmarsh extent within Taw Torridge Estuary SSSI was in 
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unfavourable condition (due to grazing pressure impacting plant communities) (Natural England, 

2012).  

Areas of high planktonic productivity (water bodies containing high abundance of phytoplankton) 

ǿŜǊŜ ŀƭǎƻ ǊŜǾƛŜǿŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ƳƻŘŜǊŀǘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ 9{ ōŜƴŜŦƛǘ ΨIŜŀƭǘƘȅ /ƭƛƳŀǘŜΩΦ  ! ŦǳǘǳǊŜ 

assessment of the role of oceans in supporting a healthy climate would benefit from including the 

extent of areas of high planktonic productivity. If high planktonic productivity occurred over the 

entire extent of waterbodies within NDMP an additional 19.90t of carbon is calculated to be 

sequestered. Although most phytoplankton are consumed by higher trophic level organisms, a small 

yet important fraction of carbon in phytoplankton (0.1%) have been calculated to sink, and 

associated carbon to become sequestered longςterm in sea floor sediments (Falkowski, 2012; 

Howard et al., 2017).  

 Natural Hazard Regulation (Flood Prevention/Sea Defence) 

Marine habitats play a valuable role in the defence of coastal regions. The physical structures 

dampen wave energy from tidal surges, storms (e.g. reefs). The floodwater storage and attenuation 

of water currents and wave energy provided by habitats such as saltmarsh also delivers significant 

benefits to natural hazard regulation. Sediment habitats also dissipate wave energy, thus reducing 

the risk of damaging coastal defences and flooding low-lying land.  

 Intertidal habitats not only provide sea defence ES benefits in relation to present sea level (and sea 

conditions), but unlike man made defences, natural intertidal habitats such as saltmarsh will migrate 

with rising sea levels, predicted under future climate scenarios.  The total of value of residential 

property in NDMP coastal belt, that are within flood risk zone 2 or 3 (medium or high risk of 

flooding) in 2018 was £694,033,905 (based on average house prices). There is an additional 0.39km2 

of high quality agricultural land (grade 1,2,3a) that overlaps with flood risk zone 2 or 3 in NDMP 

coastal belt with a sale value of £867,600. 

 Salt marsh, intertidal sand and coarse sediment (beaches), in particular, support multiple ES 

benefits in addition to sea defence including food and recreation. Restoring extents of saltmarsh in 

unfavourable condition and maintaining habitat extents of saltmarsh and intertidal sand and coarse 

sediment habitats will ensure ES provision is maximised. Habitats with structure and function in 

favourable condition will adapt (migrate) to sea level rise and continue to provide sea defence 

benefits under future scenarios.  The current assessment is limited as fluvial and tidal models used 

to assess flood risk focus on hydro-morphology rather than habitat characteristics. Models, applied 
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to specific properties of NDMP intertidal habitats, such as, grain size, slope, water storage and effect 

of vegetation on attenuation of water currents would increase the accuracy of future assessment.  

 Clean Water and Sediments 

Marine living organisms store, bury and transform waste though assimilation and chemical 

decomposition and re-composition. Vegetation within saltmarsh has the ability to baffle water 

currents and stabilize sediments, resulting in organic matter and nutrients becoming stored within 

the accreting sediments, sequestering carbon, nitrogen and phosphorous, while the remaining 

organic material is recycled or exported. Bioturbation (biogenic modification of sediments through 

particle reworking and burrow ventilation) by benthic organisms living within soft substratum 

habitats provides a mechanism for nutrient cycling (Queirós et al., 2013; Sturdivant & Shimizu, 

2017).   

Habitats with a moderate contribution of provision to ES clean water and sediments cover a huge 

proportion of NDMP. A very large proportion of these sublittoral soft substratum habitats are also 

ŜƛǘƘŜǊ ƛƴ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ƻŦ ΨǊŜŎƻǾŜǊΩ όƛƴ Ŏƻŀǎǘŀƭ a/½ǎύΣ ƻǊ ǊŜŎŜƛǾŜŘ ŀ ƳƻŘŜƭƭŜŘ ƭƛƪŜƭȅ ǊŜƭŀǘƛǾŜ 

condition of moderate or below. The provision of the ES benefit of clean water and sediments is 

likely to be highly limited in NDMP due to pressures related to historical activities. The moderate 

proportion of saltmarsh habitat in unfavourable condition is also likely to impact provision of ES 

benefit.  

In an impacted state, these altered habitats reduce resistance and resilience of NDMP as a whole, to 

absorb and recover from anthropogenic pressures such as input of excess nutrients through 

agriculture or sewage. A reduction in water quality and ecological status of water body assets would 

also impact levels of participation in recreational activities, and so related economic benefits to the 

local community and health benefits to participants.  

Tourism and Recreation 

Marine natural capital assets provide the basis for a wide range of tourism and recreational 

activities. Tourism and Recreation opportunities include watersports, wildlife watching, fishing, 

appreciating scenery (e.g. from a viewpoint), swimming outdoors, visits to a beach (sunbathing or 

paddling in the sea), walking (e.g. walking the coast path). Saltmarsh (in relation to coastal access 

points, nature watching, aesthetic interest and supporting species of interest to recreational fishing 

and foraging) and littoral sand, coarse and mixed sediments (in relation to beaches and coastal 

access points) were reviewed to provide significant contributions to the provision of the ES of 

Tourism and Recreation. 
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According to Visit England statistics, between 2015 and 2017, there were approximately 4,317,000 

overnight stays of tourists in the North Devon and Torridge Council districts representing £250m in 

expenditure. Analysis of the Devon wide Monitor of Engagement with the Natural Environment 

(MENE) data identified that coastal resorts and towns provide a focal point for people undertaking 

beach activities and water sports. The importance of coastal towns becomes evident when MENE 

data is mapped through ORVAL relative to the scale of the NDMP. Visits to paths and beaches are 

concentrated close to larger coastal towns, as are highest welfare values (such as Appledore, 

Westward Ho!, Barnstaple, Bideford, Woolacombe, Bude, Ilfracombe, Combe Martin and 

Minehead). In terms of the local residents, over 70% of respondents to the 2018 North Devon Water 

Sports Survey stated that they took part in a water sports activity. Surfing (alone and combined with 

bodyboarding and knee boarding) was by far the most popular activity practised by North Devon 

residents completing the survey. The scaled up average spend of Marine Pioneer residents of 

approximately £28m per year on water sports is also likely to be focused in these towns, supporting 

economic benefits to businesses and communities.   

For water sports and recreation activities, the water quality within water body assets is an essential 

factor to support participation. At the same time, good and excellent water quality supports the 

condition of species communities and so health of habitats and species of interest to recreational 

diving, angling and wildlife watching as well as general appreciation of scenery. Failure of Instow and 

Ilfracombe ς Wildersmouth beaches to meet designated bathing water standards and the wider 

coastal and estuarine water bodies Taw Torridge Estuary, Bristol Channel Inner South and 

Bridgewater Bay remain a concern for provision of ES benefits at their full potential.  

Species assets, protected within NDMP MPAs (grey seal, puffin and other sea birds and spiny lobster) 

as well as cetaceans support at least 12 wildlife watching tour boats, and provide interest for visitors 

to Lundy. These are also species of interest to recreational divers. Kittiwake Rissa tridactyla 

populations within Lundy SSSI were reported to have continued a long-term decline and South West 

UK populations of Spiny lobster Panulirus argus are reported to be depleted. Addressing these 

declines will support provision of benefits to wildlife watching in NDMP.  

Recovering and maintaining habitat assets across NDMP to favourable condition will continue to 

support feeding and nursery areas for larger species of interest to nature watching, as well as 

juvenile and adult fish and shellfish species supporting recreational fishing and interest to 

recreational divers. As a region with historically important recreational rod and line salmon and sea 

trout fishing, ensuring the migratory routes of salmon and sea trout in the Lyn, Taw and Torridge are 
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unaffected by development and poor habitat condition is essential. All rivers are currently classified 

ΨǇǊƻōŀōƭȅ ŀǘ ǊƛǎƪΩ ŀǘ ƴƻǘ ƳŜŜǘƛƴƎ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎΦ  

The link between estuarine habitat, particularly salt marsh and coastal reef habitats is very 

important for provision of nursery areas for fish and shellfish of interest to commercial and 

recreational fisheries. Much of the estuary and coastal habitats in NDMP are within MPAs, which 

provides opportunity for management to ensure habitats are in the best condition for provision of 

ES benefits. In the most recent conservation assessment 30% of saltmarsh habitat in Taw Torridge 

SSSI was in unfavourable condition. Large extents of subtidal rock, subtidal coarse sediment and 

subtidal sand habitats were also assessed to have a conseǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ƻŦ ΨǊŜŎƻǾŜǊΩΦ 

Management measures to limit benthic impact from pressures such as abrasion are limited to MPAs 

around Lundy. Future management to ensure recovery of estuarine and coastal habitats inside and 

outside MPAs will benefit not only tourism and recreation ES benefits but, multiple key ES benefits 

including food, sea defence, clean water and sediments and healthy climate.  

 A Risk Register for the North Devon Marine Pioneer  

To inform routes towards sustainable development and to underpin the flow of ecosystem services 

the purpose of a natural capital risk register is to identify those assets and the linked flows of 

benefits that are at greatest risk from unsustainable use and gaps in management. A method for 

developing a risk register was developed by (Mace et al., 2015) as part of the Natural Capital 

/ƻƳƳƛǘǘŜŜΩǎ ǿƻǊƪΦ ¢ƘŜ Ǌƛǎƪ ǊŜƎƛǎǘŜǊ ŘŜǾŜƭƻǇŜŘ ōȅ aŀŎŜ Ŝǘ ŀƭ όнлмрύ ƛǎ ŀ ǇǊŜƭƛƳƛƴŀǊȅ ƘƛƎƘ-level 

assessment based on natural capital assets at a national scale. The national scale risk register 

revealed substantial gaps in knowledge about the marine asset-benefit relationships and therefore 

the associated risk of loss of ecosystem service benefits. Through the development of the risk 

register at a case study scale for the North Devon Marine Pioneer we test and refine the application 

of the Natural Capital Approach suitable for the marine context and develop targeted 

ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǘƻ ǎǳǇǇƻǊǘ ŀ ΨƴŜǘ ƎŀƛƴΩ ŀǇǇǊƻŀŎƘ ǘƻ ƳŀǊƛƴŜ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǘƘŜ b5atΦ  

 Asset-benefit relationships represent the relationship between the condition of the natural asset 

and the benefit provided to people. Three types of natural capital assets were taken forward for this 

study. These comprise: Habitat assets ς All EUNIS level 3 habitats that provide a moderate or 

significant contribution to an ecosystem service benefit; Species assets ς commercial species (fish 

and shellfish) with and without quota; migratory species (salmon and seatrout); and the water 

column ς water bodies, bathing waters, shellfish waters. To determine the nature and the severity of 

the risk to the asset-benefit relationship we assess the performance of the asset benefit relationship 

against UK policy targets. We also integrate a metric for Community Based Knowledge of the Risk 
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developed though participation in a workshop of the members of the North Devon Marine Working 

Group (MWG). 

 The greatest risk to the asset-benefit relationships in the NDMP are summarised as: 

¶ Food (wild fish and shellfish) is high risk due to the extent of sublittoral habitat without 

management objectives and with impaired quality (condition) based on knowledge of 

previous fishing activity.  

¶ Healthy climate benefits are at risk due to the degraded quality of the saltmarsh and 

rock/reef habitats.  

¶ Sea defence services provided by saltmarsh, littoral sand and mud sediments are at 

risk.  

¶ Recreation and tourism is at risk due to degraded habitats and incidences of poor water 

quality.  

¶ Clean water and sediments supported by the ecological functions and processes in the 

subtidal sediments are considered to be at risk due to impaired quality (condition) 

based on knowledge of previous fishing activity. 

The severity of risk is ƭŀǊƎŜƭȅ ǎǳōƧŜŎǘƛǾŜ ōŀǎŜŘ ƻƴ ǿƘŀǘ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ƧǳŘƎŜ ΨǎŜǾŜǊƛǘȅΩΦ CǊƻƳ 

an ecological perspective the provision of Food (wild fish and shellfish) demonstrates the most asset-

benefit relationships. This signals that there is a moderate to high degree of risk that the ecological 

connections that support fish and shellfish throughout their life history stages may be impaired and 

there is a broad range of risk to the ŦǳǘǳǊŜ ŘŜƭƛǾŜǊȅ ƻŦ ǘƘƛǎ ōŜƴŜŦƛǘΦ LŦ ΨǎŜǾŜǊƛǘȅΩ ƛǎ ǘƻ ōŜ ƧǳŘƎŜŘ ƻƴ ǘƘŜ 

number of high risk (red) asset-benefit relationships as a proportion of the total asset-benefit 

relationships identified then the future provision of Clean Water and Sediments is the benefit most 

at risk of loss (with 36% of the total asset-ōŜƴŜŦƛǘ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ƛƴ ǘƘŜ ΨƘƛƎƘ ǊƛǎƪΩ ŎŀǘŜƎƻǊȅύΦ CǊƻƳ ŀƴ 

economic perspective the Recreation and Tourist industry is the largest economic driver in the 

region representing a severe societal risk if the benefit is lost. Climate change will have a greater 

magnitude of social and economic impact at a global scale. The severity of the risk of loss of the 

asset-benefit relationships contributing to a Healthy Climate may also be considered within this 

context. 

An overriding feature of the Risk Register is the contribution of the range of habitats to the provision 

of the range of ES benefits. MPAs and the management of features of conservation interest have 

long been considered the main policy tool to underpin human wellbeing. Whilst MPAs may play a 

significant role in achieving this, the risk register demonstrates that this is a limited assumption. ES 

benefits are linked to habitats and species with and without conservation designations. The risk to 
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the asset-benefit relationship is heightened through the application of thresholds for Good 

Environmental Status (GES) of seafloor integrity under the Marine Strategy Framework Directive 

which reveals the impact that some fishing activity may have on the structure and functioning of 

marine ecosystems and hence the delivery of ecosystem service benefits. Knowledge and access to 

data on recent levels of fishing pressure would further support this evidence base and help clarify 

risk in order to target management measures to reduce the risk.  

 Recommendations 

The range of habitats across the NDMP support a valuable flow of ecosystem services that underpin 

human wellbeing. The following recommendations for management opportunities are suggestions 

for further discussion with the Marine Pioneer Steering Group.  

¶ To ǎŜǘ ƳŀƴŀƎŜƳŜƴǘ ǇǊƛƻǊƛǘƛŜǎ ǘƘŀǘ ǿƛƭƭ ǊŀǇƛŘƭȅ ŜƴŀōƭŜ ΨǊŜŎƻǾŜǊȅΩ ƻŦ Ƙŀōƛǘŀǘǎ where this 

conservation objective exists within MPAs. 

¶ ! ΨƴŜǘ ƎŀƛƴΩ ŦƻǊ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭ Ƴŀȅ ōŜ ŀŎƘƛŜǾŜŘ Ǿƛŀ at! ƳŀƴŀƎŜƳŜƴǘ ǘƘƻǳƎƘ ŀ ƳƻǊŜ 

ambitious approach to marine biodiversity conservation that considers the wider 

ŜŎƻƭƻƎƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ΨǊŜŎƻǾŜǊȅΩ ŀƴŘ ΨǊŜƴŜǿŀƭΩ 

beyond the delineated boundaries of features of conservation interest within an MPA 

(the whole site approach). 

¶ To support the implementation of management measures that can reduce pressure 

across subtidal sediments. 

¶ Evaluate the effectiveness of current iVMS trials on all mobile gear in the district as a 

tool to deliver effective spatial management of natural capital. Consider the roll out of 

iVMS to all vessels.  

¶ Seek investment in water and sewerage infrastructure and; 

¶ Trial natural capital approaches that support waste remediation (e.g. saltmarsh 

restoration, mussel beds) 
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1 Introduction  

To operationalise the Natural Capital Approach the United Kingdom (UK) Government Department 

for Environment, Food and Rural Affairs (Defra) created four Pioneer projects to inform the 

development and implementation of the 25 Year Environment Plan (HM Government, 2018b). The 

Marine Pioneers are located in North Devon and Suffolk. The North Devon Marine Pioneer (NDMP) is 

intended to test, at a local scale, how marine natural capital can be effectively managed to deliver 

benefits to the environment, economy and people, and identify how best to share and scale up this 

learning.  

In June 2018, Ashley, Rees and Cameron (2018) completed a state of the art report for the Marine 

Pioneer (Report 1). The purpose of Report 1 was to develop the framework for the application of the 

Natural Capital Approach in the marine environment. The project objectives were to: 1) To 

demonstrate the pathways between ecology, ecosystem services and benefits that influence the 

human wellbeing; 2) Identify how stakeholders are linked (directly or indirectly) to natural capital; 

and 3) Identify relevant indicators, data sources and potential means for valuing ecosystem service 

benefits (monetary and non-monetary). Report 1 (Ashley, Rees & Cameron, 2018) identified the 

range of ecosystem service benefits that are supported by marine habitats in NDMP. Five key ES 

benefits that where of high relevance to North Devon and for which, natural assets in NDMP 

provided a moderate or significant contribution for, were taken forward for assessment (Table 1). 

For example, NDMP habitats such as coastal saltmarsh and intertidal and shallow reefs with 

seaweed (kelp) communities provide significant contribution to ΨCƻƻŘΩΣ Ψ{Ŝŀ 5ŜŦŜƴŎŜΩΣ ΨIŜŀƭǘƘȅ 

/ƭƛƳŀǘŜΩ ŀƴŘ Ψ¢ƻǳǊƛǎƳ ŀƴŘ wŜŎǊŜŀǘƛƻƴΩόTable 1). Intertidal biogenic reef and sediment habitats 

provide important contributions to species habitat, protection of coastal land from flooding and 

extreme weather (sea defence), and tourism/recreation benefits from beaches. Report 1 also 

identified management measures associated with the NDMP and reviewed the indicators available 

that could be used to populate a Natural Capital Asset and Risk Register (Ashley, Rees & Cameron, 

2018). 
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Table 1 Habitats providing moderate and/ or significant contribution to multiple ES Goods/Benefits within NDMP 

  Natural Capital Asset:  
Habitats in North Devon Marine Pioneer 

Extent 
(km²) of 
habitat 
within 
NDMP 

Contribution to ES Goods/Benefits 

Food (wild 
food) 

Tourism 
(incl. 
nature 
watching 
and 
recreation) 

Sea 
Defence 

Healthy 
climate 

Clean 
water and 
sediments 

Coastal 
margins 

Saltmarsh A2.5: Saltmarsh 2.8 3 3 3 3 3 

 Marine 

Intertidal 
reef 

A1: Littoral rock and other 
hard substrata 

11.31 3 1 1 2   

Subtidal 
reef 

A3: Infralittoral rock and 
other hard substrata 

16.61 3 1 1 2   

A4: Circalittoral rock and 
other hard substrata 

875.9 1 1 1 
  

  

Intertidal 
sediments 

A2.1 Littoral Coarse 
sediment 

0.76 1 1 3 

  

  

A2.2: Littoral sand and 
muddy sand 

14.99 1 1 3 2 

  

A2.3: Littoral mud 9.98 3 1 3 3 3 

A2.4: Littoral mixed 
sediment 

0.45 1 1 3 2 
  

Biogenic 
reef 

A2.7: Littoral biogenic 
reefs 

0.01 2 1 2 1 2 

Subtidal 
sediment 

A5.1: Sublittoral coarse 
sediment 

2845.22 2 

  3   

3 

A5.2: Sublittoral sand 1690.03 2 
  3   

3 

A5.3: Sublittoral mud 10.85 2 
  3   

3 

A5.4: Sublittoral mixed 
sediments 

48.56 2 

  3   
3 

 

 

  

 

  

# Significant contribution

# Moderate 

# Low

# No or neglibible 

[Blank] Not assessed

Scale of ecosystem service contribution relative to other features

3 UK-related, peer-reviewed literature

2 Grey or overseas literature

1 Expert opinion

[Blank] Not assessed

Confidence in evidence available to assign ES provision
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This report represents a follow-on from Ashley, Rees et al. (2018) to further test the framework for 

the application of the Natural Capital Approach in the Marine Pioneer. Project objectives are to 

develop: 

¶ A natural capital asset register that considers the extent and condition of the natural capital 

assets (Part One) and the stocks and flows of ecosystem services in the North Devon Marine 

Pioneer (Part Two); 

¶ A Risk Register to identify threats to natural capital in the North Devon Marine Pioneer (Part 

Three); and  

¶ Recommendations on key natural capital assets on which future management opportunities 

could be focussed to achieve the greatest gains (Part Four). 
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2 A Natural Capital Asset Register (Part One) 

The Natural Capital Committee (2017) define an asset register ŀǎ άŀƴ ƛƴǾŜƴǘƻǊȅ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ŀǎǎŜǘǎ 

in an area and their conditionέ. Ashley, Rees and Cameron (2018) began this process by defining the 

extent of the natural capital assets of the NDMP and the ecosystem services they provide. The 

purpose of this next step is to collate evidence of the state and condition of the natural capital assets 

and the levels of flow of services and benefits. Gathering this detailed information for the NDMP will 

provide the basis for discussions for a North Devon Marine Natural Capital Plan. 

2.1  General Methods 

Indicators identified in the review process undertaken in Report 1 by Ashley, Rees and Cameron 

(2018) were applied to assess extent and condition of natural assets, and flow of ES benefits for each 

ES within NDMP, for each ES identified in Table 1. Monetary benefits, where applicable and data 

were available, were also assessed through relevant indicator metrics. 

2.2 Indicators 

Ashley, Rees and Cameron (2018) defined a number of indicator metrics that would allow an 

assessment of the extent and condition of natural capital assets as well as the flows linked to the ES 

benefits. The indicators presented in this report represent a final sift by the project team to access 

relevant indicator data within the timescale of the project. 

Table 2 Framework for application of indicator metrics and data sources to assess flow of an ES from Natural Capital 
resources through to economic and social benefits (Ashley et al 2018) 

Indicators Required to Assess Flow of Ecosystem Services from Natural Capital Assets through to Benefits to Individuals and 
Communities. 

 
 

Physical  Economic  

Natural Capital Asset Extent and 
Condition 

Physical ES Benefit (Supply-
Use) 

Economic ES Benefit (Use) 

Natural 
Capital 
Assets 
(incl. 
Habitats, 
Species, 
Water 
bodies) 

Indicators: 
extent 

Indicators: 
condition 

Level of 
provision of 
ecosystem 
service goods 
/ benefits 

Indicators: 
(identified 
in 
ecosystem 
service 
literature) 

Value             Employment Health 

Value 
indicators 

Employment 
indicators 

Labour 
market 
indicators 

Physical and mental 
health  indicators  
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Where possible all indicator metrics are assessed for the baseline year (2017 or next closest year 

data are available) and the trend since 2010 (increase or decrease) is analysed using annual data for 

2010-2017 where available. Indicator metric data resources and physical data have been recorded 

and stored in linked excel spreadsheets provided as supplementary material. Where spatial data 

exists this has been stored in the geodatabase. 

Specific methods for data collection and the original methods used in collection of secondary data 

are reported in Annexes, separated for each ES benefit (Annex I-IV). Additional data analysis and 

discussion of options for development of more suitable indicator metrics are also included in each 

Annex (for each ES benefit). 

 Trend Analysis 

Where data were available for multiple years the trends (positive, negative or no change) between 

the earliest years data and the baseline year (2017) were assessed. Values such as fisheries landings 

for a species may rise and fall between years and do not necessarily provide a linear trend over time 

(increase or decrease concurrently and at a constant rate). Therefore, to visually identify if a trend 

over time occurred, annual data (e.g. 2010-2017) were first plotted in line charts in excel to observe 

inter-ȅŜŀǊ ŎƘŀƴƎŜǎΦ ¢ƻ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǘŜǎǘ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀ ǘǊŜƴŘΣ YŜƴŘŀƭƭΩǎ ǘŀǳ-b statistical tests 

were calculated in SPSS to test for presence of a monotonic relationship between indicator data and 

time (2010-2017). The test provides a non-parametric form of monotonic trend regression analysis 

(Meals et al., 2011). Monotonic trends occur when the variables (indicator over time) tend to move 

in the same relative direction, but not necessarily at a constant rate. A significant positive or 

negative trend was assessed at the 95% confidence limit (>0.05). 

Moving averages (3year) were also compared where possible, to identify a change in average values 

between the most recent 3 year period and the three year period previous to it (e.g was there an 

increase, decrease or no change in the moving (3 year average) between 2012-2014, and 2015-

2017). This provided a summary of changes in the most recent years data, and provided 

consideration for inter annual variation which was common in data such as fisheries landings or 

tourism statistics.  
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3 Natural Capital Assets: Extent  

In this section the extent of marine and intertidal habitat assets are calculated and mapped. All 

methods are consistent with those presented in Ashley, Rees and Cameron (2018). The results 

should supersede those presented in Ashley, Rees and Cameron (2018) as new data has become 

available. Results are updated here: 

¶ The NDMP habitat map; 

¶ The matrix assessment of the provision of intermediate services and goods and benefits 

from habitats in the NDMP demonstrating the full extent across the NDMP (km2), the extent 

of habitats within MPAs (km2) and the extent of habitats with management measures to 

reduce benthic impacts (km2). 

 NDMP habitat map 

Extent of NDMP habitats has been calculated in accordance with the methods presented in Ashley, 

Rees and Cameron (2018). Any new data on habitat extent that became available over the course of 

the study were incorporated in Figure 1 NDMP Habitat Map. 



Figure 1 NDMP Habitat Map
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Table 3 Extent of NDMP habitats within MPAs and extent of habitats associated with a management measure in November 
2018, summarised in relation to contribution to key ES goods/benefits classes identified by Turner et al. (2014) (Table 1) 

  
Natural Capital Asset: 
Habitats in North Devon 
Marine Pioneer 

Extent 
(km²) 
of 
habitat 
within 
NDMP 

Extent 
(km²)  
within 
an 
MPA 

Extent 
(km²) in 
MPAs 
interacting 
with a 
manage-
ment 
measure 
to reduce 
benthic 
impact 

Contribution to ES Goods/Benefits 

Food 
(wild 
food) 

Tourism 
(incl. 
nature 
watching 
and 
recreation) 

Sea 
Defence 

Healthy 
climate 

Clean 
water and 
sediments 

Coastal 
margins 

Saltmarsh 
A2.5: 
Saltmarsh 

2.8 2.01 0.6 3 3 3 3 3 

 Marine 

Intertidal 
reef 

A1: Littoral 
rock and 
other hard 
substrata 

11.31 10.42 1.42 3 1 1 2   

Subtidal 
reef 

A3: 
Infralittoral 
rock and 
other hard 
substrata 

16.61 12.51 3.9 3 1 1 2   

A4: 
Circalittoral 
rock and 
other hard 
substrata 

875.9 180.8 9.3 1 1 1     

Intertidal 
sediments 

A2.1 
Littoral 
Coarse 
sediment 

0.76 0.61 0 1 1 3     

A2.2: 
Littoral 
sand and 
muddy 
sand 

14.99 14.56 3.8 1 1 3 2   

A2.3: 
Littoral 
mud 

9.98 4.27 4.27 3 1 3 3 3 

A2.4: 
Littoral 
mixed 
sediment 

0.45 0.33 0.02 1 1 3 2   

Biogenic 
reef 

A2.7: 
Littoral 
biogenic 
reefs 

0.006 0.006 0.001 2 1 2 1 2 

Subtidal 
sediment 

A5.1: 
Sublittoral 
coarse 
sediment 

2845.2 175.7 13.23 2   3   3 

A5.2: 
Sublittoral 
sand 

1690 52.81 16.78 2   3   3 

A5.3: 
Sublittoral 
mud 

10.85 0.21 0 2   3   3 

A5.4: 
Sublittoral 
mixed 
sediments 

48.56 2.04 0 2   3   3 



30 
 

 Key Points on the Extent of Natural Capital 

¢ƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀƴ ǳǇ ǘƻ ŘŀǘŜ Ƙŀōƛǘŀǘ ƳŀǇ ōŀǎŜŘ ƻƴ ΨōŜǎǘ ŀǾŀƛƭŀōƭŜ ŜǾƛŘŜƴŎŜΩ ŀƴŘ ǘƘŜ ǘǊŀƴǎƭŀǘƛƻƴ ƻŦ 

MESH confidence scores demonstrates that there remains a lack of confidence in the baseline data 

ǘƘŀǘ Ŏŀƴ ƛƴŦƻǊƳ ƻƴ ǘƘŜ ΨŜȄǘŜƴǘΩ ƻŦ ǘƘŜ Ƙŀōƛǘŀǘ ƴŀǘǳǊŀƭ ŎŀǇƛtal assets. Therefore, any changes in the 

extent of the habitats is only meaningful for habitats where there is high confidence of the habitat 

feature boundaries.   

Overall, there has been an increase in extent of habitat within designated MPAs due to the number 

of recent designations. In 1986, Lundy Voluntary Marine Nature Reserve (a voluntary reserve since 

1973), became the UKs first statutory Marine Nature Reserve. Notification of Taw Torridge Estuary 

SSSI (with marine, intertidal components) occurred in 1988Φ [ǳƴŘȅ Ψƴƻ ǘŀƪŜ ȊƻƴŜΩ όb¢½ύ was 

implemented in 2003, with a larger extent of Lundy coastal waters designated as an SAC in 2005, 

which further protected subtidal and intertidal habitats around Lundy. Lundy then became the first 

of the English MCZs in 2010. Lundy MCZ added spiny lobster Palinurus elephas as a designated 

feature within the site (Table 4). Extent of habitats within MPAs in NDMP increased in 2016 with the 

designation of Hartland Point to Tintagel MCZ, and Bideford to Foreland Point MCZ in Tranche 2 of 

MCZ process. Over time within designated sites, extent of saltmarsh was assessed to have shown a 

small increase in the Taw Torridge Estuary SSSI (although 1 unit was assessed in 2012 as 

unfavourable due to grazing pressure) (Natural England, 2012). 

Concurrently, there has been an increase in the extent of habitat within management measures to 

protect benthic features, since the Lundy No Take Zone prohibited all fishing activity within 3.3km² 

of Lundy habitats in 2003. In 2015 byelaws were introduced in Lundy SAC, by Devon and Severn 

IFCA, preventing access to vessels using demersal fishing gear.  

In 2018, access was authorised for demersal trawl gear in a small area (6.57 km2) of Lundy SAC (and 

also Lundy MCZ), and similarly access was authorised for demersal scallop gear in a smaller 

subsection (1.24 km2) of this area. These spatial access changes occurred along with the introduction 

of new permit conditions for the implementation and use of Inshore Vessel Monitoring Systems (I-

VMS) and the introduction of the size of a scallop (100mm) a as Permit Condition (Devon and Severn 

IFCA, 2018a) (Table 4). 
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Table 4 Habitat and species features within designated MPAs (and SSSIs with intertidal components) in NDMP. 

 

MPA Feature Subfeature EUNIS Condition Management

Reefs Intertidal  rock A1 Maintain

Reefs
Infra l i ttoral  

rock
A3 Maintain

Reefs
Circal i ttoral  

rock
A4 Maintain

Sandbanks which are s l ightly covered 

by sea water a l l  the time

Subtidal  

coarse 

sediment

A5.1 Maintain

Sandbanks which are s l ightly covered 

by sea water a l l  the time
Subtidal  sand A5.2 Maintain

Submerged or partia l ly submerged 

sea caves

See Annex I 

relations
A4.71 Maintain

Communities of l i ttoral  caves and 

overhangs
A1.44 Maintain

Grey seal  (Hal ichoerus grypus) Maintain

Lundy MCZ Spiny lobster (Pal inurus elephas) Recover

Management for Lundy SAC overlaps wi th 

Lundy MCZ, speci fic to Lundy MCZ is  a lso the 

Diving Permit Byelaw 2018, which l imi ts  

removal  of edible crab, lobster, scal lop, 

spider crab and spiny lobster.

Coastal  sal tmarshes and sal ine reed 

beds
A2.5 Maintain

Fragi le sponge and anthozoan 

communities on subtidal  rocky 

habi tats

A4.12
Recover (previous bottom towed 

fishing gear activity)

High energy ci rcal i ttoral  rock A4.1 Recover 

High energy infra l i ttoral  rock A3.1 Maintain

High energy intertidal  rock A1.1 Maintain

Honeycomb worm (Sabel laria 

a lveolata) reef
A2.71 Maintain

Intertidal  coarse sediment A2.1 Maintain

Intertidal  sand and muddy sand A2.2 Maintain

Low energy intertidal  rock A1.3 Maintain

Moderate energy ci rcal i ttoral  rock A4.2 Recover (see high energy)

Moderate energy infra l i ttoral  rock A3.2 Maintain

Moderate energy intertidal  rock A1.2 Maintain

Pink sea-fan (Eunicel la verrucosa) SOCI 8 Recover

Subtidal  coarse sediment A5.1 Recover (see high energy rock)

Subtidal  sand A5.2 Recover (see high energy rock)

Low energy intertidal  rock A1.3 Maintain

Moderate energy intertidal  rock A1.2 Maintain

High energy intertidal  rock A1.1 Maintain

Intertidal  coarse sediment A2.1 Maintain

Intertidal  mixed sediment A2.4 Maintain

Intertidal  sand and muddy sand A2.2 Maintain

Intertidal  underboulder communities A1.21 Maintain

Li ttoral  chalk communities A1.441 Maintain

Low energy infra l i ttoral  rock A3.3 Maintain

Moderate energy infra l i ttoral  rock A3.2 Maintain

High energy infra l i ttoral  rock A3.1 Maintain

Moderate energy ci rcal i ttoral  rock A4.2 Maintain

High energy ci rcal i ttoral  rock A4.1 Maintain

Subtidal  coarse sediment A5.1 Maintain

Subtidal  mixed sediment A5.4 Maintain

Subtidal  sand A5.2 Recover

Fragi le sponge and anthozoan 

communities on subtidal  rocky 

habi tats

A4.12 Maintain

Honeycomb worm (Sabel laria 

a lveolata) reef
A2.71 Maintain

Pink sea-fan (Eunicel la verrucosa)  SOCI 8 Maintain

Spiny lobster (Pal inurus elephas) SOCI 24Recover

Saltmarsh A2.5 Favourable

Shel tered muddy shores A2.3 Favourable

Seabirds (5)

Populations of a l l  seabirds 

expanding, wi th the exception of 

ki ttiwake.

Grey seal

Seal  population is  s table; ample 

evidence of continued successful  

breeding.

Li ttoral  sediment A2 Favourable

Taw Torridge 

Estuary SSSI

Lundy SSSI 

(marine and 

intertidal  

features only 

l is ted)

Lundy SAC

Hartland 

Point to 

Tintagel  MCZ

Bideford to 

Foreland 

Point MCZ

Interacts wi th D&S IFCA fishing restriction 

byelaws (Netting Permit Byelaw 2018, 

Potting permit byelaw 2018)

Interacts wi th D&S IFCA fishing restriction 

byelaws (prohibi tion on removal  of spiny 

lobster across the s i te, Potting Permit 

Byelaw 2018 and restrictions wi thin the 

Netting Permit Byelaw 2018)

D&S IFCA byelaws 2018: Prohibi tion of the 

removal  of Palinurus elephas (Spiny lobster).  

Mobi le Fishing Permit Byelaw 2018 (no 

access to vessels  us ing demersal  gear, 

except i f access is  authorised wi thin the 

permit to an area to the north west of 

Lundy (iVMS introduction to moni tor fishing 

location) for demersal  trawl  gear and 

demersal  scal lop gear). Potting and Mobi le 

fishing bylaw IFCA 2015. Netting Permit 

Byelaw 2018.. No take zone s ince 2003, 

smal l  area off the east coast of Lundy 

(2003)

Interacts wi th D&S IFCA fishing restriction 

byelaws (see Lundy SAC and MCZ)

Impact assessments (Habi tats Regulation 

Assessment) have been undertaken by 

Cornwal l  IFCA, to identi fy impact of each 

fishing activi ty on MCZ features and inform 

byelaws.
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Since 2009, the Marine and Coastal Access Act 2009 has required impacts of activities such as 

construction, dredging, deposits or removal of an object on all extent of benthic habitat features 

within NDMP (English inshore and offshore marine area) to be considered as part of the marine 

license process (MMO, 2018a; MMO, 2018b). 

Although not directly related to protection of benthic habitat features (from pressures such as 

abrasion), no removal of spiny lobster is permitted in Bideford to Foreland Point and Lundy MCZs. 

No netting is permitted in Taw Torridge unless being used in accordance with Netting Permit 

Conditions (<20mm seine net for sand eel only). Netting Permit holders are also restricted under 

byelaw conditions to only use drift or seine nets set at least 3 metres below the surface of the water 

in 4 separate coastal areas within Bideford to Foreland Point MCZ. Netting is also not permitted 

within a large extent of Lundy SAC / MCZ (Devon and Severn IFCA, 2018b). All NDMP inshore and 

offshore areas are also managed in relation to planned activities that may impact the marine 

environment under the MMO Marine Licensing process (MMO, 2018a). Further management 

measures are likely to be introduced in the Bideford to Foreland Point and Hartland Point to Tintagel 

MCZs following further ground truthing surveys (S.Clark pes comment).  
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3.2 Natural Capital Assets: Condition 

Understanding the condition of natural capital assets in relation to the benefits derived from them is 

an essential step for informing future management options for improving natural capital (Natural 

Capital Committee, 2017).  An assessment of the condition of natural capital assets within the NDMP 

is tested under the following headings: 

¶ The condition of habitats and species within designated MPAs; 

¶ The condition of water body assets (including designated bathing waters and shellfish 

waters); and 

¶ The condition of seabed habitats (modelled approach). 
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 The Condition of Habitats and Species within Designated MPAs 

Within designated MPAs the condition of habitats are inferred through conservation objectives 

assigned to each feature (in Conservation Advice packages produced by Natural England for each 

site) (Natural England, 2017). For MCZs if habitats are considered to be in favourable condition a 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ƻŦ ΨƳŀƛƴǘŀƛƴΩ ƛǎ ŀǇǇƭƛŜŘΦ LŦ ǘƘŜ ŦŜŀǘǳǊŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴ ǳƴŦŀǾƻǳǊŀōƭŜ 

ŎƻƴŘƛǘƛƻƴ ŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ƻŦ ΨǊŜŎƻǾŜǊΩ όǘƻ ŦŀǾƻǳǊŀōƭŜ ŎƻƴŘƛǘƛƻƴύ ƛǎ ŀǇǇƭƛŜŘ1.  ! ΨǊŜŎƻǾŜǊΩ 

conservation objective may also be applied in a precautionary manner where there is knowledge of 

previous bottom towed fishing activity over a highly sensitive habitat.  

In regard to SACs condition assessment (of features of Lundy SAC) have been accessed through 

bŀǘǳǊŀƭ 9ƴƎƭŀƴŘΩǎ ƭŀǘŜǎǘ /ƻƴǎŜǊǾŀǘƛƻƴ !ŘǾƛŎŜ ǇŀŎƪŀƎŜǎ (Natural England, 2017). ΨMaintainΩ or 

ΨrecoverΩ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜctives are applied within conservation assessments for SACs although 

categories for assessment are slightly different to MCZs. In SACs Ψ/ƻƴǎŜǊǾŀǘƛƻƴ {ǘŀǘǳǎ IŀōƛǘŀǘΩ όǿƘƛŎƘ 

ƛǎ ŀƎƎǊŜƎŀǘŜŘ ƎǊŀŘŜ ŦƻǊ ΨǊŜǎǘƻǊŀǘƛƻƴ ǇƻǎǎƛōƛƭƛǘƛŜǎΩύ ŀƴŘ ΨDƭƻōŀƭ DǊŀŘŜ ƘŀōƛǘŀǘΩ are applied to assess 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ƻŦ ΨƳŀƛƴǘŀƛƴΩ ƻǊ ΨǊŜŎƻǾŜǊΩ. Assessments on the first category Ψ/ƻƴǎŜǊǾŀǘƛƻƴ 

{ǘŀǘǳǎ IŀōƛǘŀǘΩ in particular, are of interest to assessment. Ψ/ƻƴǎŜǊǾŀǘƛƻƴ {ǘŀǘǳǎ IŀōƛǘŀǘΩ cmbines 

assessment of degree of conservation of structure and function (A = Excellent conservation, B = 

Good conservation, C = Average or reduced conservation). As an example, Lundy SAC has been 

assessed as: A for Reefs (1170), B for Sandbanks which are slightly covered by sea water all the time 

(1110), A for Submerged or partially submerged sea caves (8330). The ΨDƭƻōŀƭ ƎǊŀŘŜ ƘŀōƛǘŀǘΩ ό! Ґ 

Excellent value, B = Good value, C = Significant value) for [ǳƴŘȅ Ƙŀǎ ōŜŜƴ ŀǎǎŜǎǎŜŘ ŀǎ ΨBΩΦ 

Using a literature review of conservation advice packages ƻƴ bŀǘǳǊŀƭ 9ƴƎƭŀƴŘΩǎ ŘŜǎƛƎƴŀǘŜŘ ǎƛǘŜǎ 

online resource, the conservation objectives for designated features within all MPAs within the 

NDMP were collated (Natural England, 2017) (Table 4). Current management practices to protect or 

recover features from current or historical unacceptable impact are also summarised in Table 4. 

Impacts of planned activities on designated features of MPAs within NDMP are also considered 

(even if activities occur outside MPAs) within in the MMO Marine Licensing process (MMO, 2018a). 

The MMO must consider whether the act is capable of affecting (other than insignificantly) the 

protected features or any ecological or geomorphological process on which the conservation of any 

protected feature is dependant. 

                                                           
1 Defra, Marine Conservation Zones Designation Explanatory Note, November 2013 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/259972/pb14078-mcz-explanatory-note.pdf
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 The Condition of Water Body Assets in NDMP  

In line with UK commitments under the Marine Strategy Framework Directive (MSFD) and the Water 

Framework Directive (WFD) data is collected by government agencies that can be applied in the 

natural capital context as indicators of the condition of water body assets. 

Status of water bodies intersecting NDMP 

Water body status, in reference to WFD targets, for water bodies was assessed for each water body 

in NDMP (Table 5). Data on water body statuses was accessed from HM Government online resources 

(Environment Agency, 2018a). The overall waterbody status, ecological, chemical and morphological 

status for water bodies within NDMP are summarised in Table 5. Water bodies are required to have 

all status categories (ecological, chemical and hydromorǇƘƻƭƻƎȅύ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƎƻƻŘΩ ƻǊ ΨƘƛƎƘΩ to 

meet WFD requirements. Overall ecological status reflects the lowest classification received across 

all categories. Three water bodies (Taw/Torridge, Bristol Channel Inner South and Bridgwater Bay) 

failed to meet ²C5 ǎǘŀƴŘŀǊŘǎΣ ǊŜŎŜƛǾƛƴƎ ŀ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ΨaƻŘŜǊŀǘŜΩ ƛƴ нлмрΦ !ƭƭ ƻǘƘŜǊ ǿŀǘŜǊ ōƻŘƛŜǎ 

ǊŜŎŜƛǾŜŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ƻŦ ΨDƻƻŘΩ ƻǊ ΨIƛƎƘΩΦ ¢ƘŜǎŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ǿŜǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘƻǎŜ ƛƴ ǘƘŜ 

ǇǊŜǾƛƻǳǎ ΨwƛǾŜǊ .ŀǎƛƴ aŀƴŀƎŜƳŜƴǘ tƭŀƴΥ {ƻǳǘƘ ²Ŝǎǘ wƛǾŜǊ .ŀǎƛƴ 5ƛǎǘǊƛŎǘΩ ƛƴ нллф (Environment 

Agency, 2009) (Table 5, Figure 2).  

Table 5 Water body status for WFD estuarine and Coastal water bodies within NDMP (Environment Agency, 2018c) 

WFD Estuarine and Coastal Water 
Body  

2015 status, based on data collected 2009-2014 

Overall 
water 
body 
status 

Ecological 
status 

Chemical 
status 

Target 
water 
body 
status 

Hydromorpholoy 
status 

Cornwall North High High Good High High 

Lundy Good Good Good Good High 

Taw / Torridge Moderate Moderate Good Moderate Supports Good 

Barnstaple Bay Good Good Good Good High 

Bristol Channel Outer South Good Good Good Good Supports Good 

Bristol Channel Inner South Moderate Moderate Good Moderate Supports Good 

Bridgwater Bay Moderate Moderate Good Good High 

 

It is important to note that the Taw estuary is designated as a Polluted Water [Eutrophic] under the 

Nitrates Directive. Under the WFD, the Taw Estuary is hyper-nutrified and classified as moderate in 

respect to dissolved available inorganic nitrogen (DAIN) (Environment Agency, 2016). The main 

source of the DAIN is from freshwater sources. The Taw Estuary is also classified as moderate with 

respect to phytoplankton. The River Taw, from Newbridge to the mouth of the Taw Estuary is 
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designated as a Nitrate Vulnerable Zone (NVZ) for the purpose of the Nitrate Pollution Prevention 

Regulations 2015 (Environment Agency, 2016). 

 

Figure 2 Water Body Statuses for water bodies within NDMP 

Condition of Designated Bathing Waters 

Annual assessment of bathing water quality for sample sites (beach locations) were accessed from 

Environment Agency Bathing Water Data online resources (Environment Agency, 2018b). The 

Bathing Water Data reports annual classifications for each beach (sample point) (Environment 

Agency, 2018b). The Bathing Water Data reports annual classifications for each beach (sample 

point), the classifications are: 

¶ excellent ς the highest cleanest seas 

¶ good ς generally good water quality 

¶ sufficient ς the water meets minimum standards 

¶ poor ς the water has not met the new minimum standards. (The Environment Agency state 

they plan work to improve bathing waters not yet reaching Sufficient (Environment Agency, 

2018b).  
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The most recent classification (baseline) year for beaches within NDMP was 2017/18. Trends in 

classification were assessed from 2015, as prior to 2015 different standards for assessing bathing 

water quality were used. Classifications prior to 2015 use data collected using different analytical 

methods (as 3 years historical data are analysed to provide a classification and data prior to 2012 

were collected and analysed using a different methodology).  

An increase was seen in 2017/18 in the total number of beaches reŎŜƛǾƛƴƎ ΨǇƻƻǊΩ ōŀǘƘƛƴƎ ǿŀǘŜǊ 

classification (below WFD requirement), from 2 beaches in previous years to 3 in 2017/18. In 

2017/18 , bathing water at 7 beaches was classified as 'Good', and 12 beaches 'Excellent'. Decrease 

in bathing water classification was seen in 2017/18 from previous years at Combe Martin, and Bude 

Summerleaze (Table 6, Figure 3). Increases in bathing water classification were seen over a four year 

period at Ilfracombe Hele Bay όŦǊƻƳ ΨǎŀǘƛǎŦŀŎǘƻǊȅΩ ǘƻ ΨƎƻƻŘΩύΦ All other remaining beaches showed no 

change from previous years (Table 6, Figure 3). 

 

Figure 3 Designated bathing water quality classification for bathing waters within NDMP (innermost circle = 2014/2015, 
outermost circle = 2017/2018; (blue = excellent, green = good, orange = sufficient, red = poor)  

Pollution incidents which cause beaches to be closed for a period (e.g. sewage from overflowing 

drains, pollution from oil or fuel) are also recorded in Environment Agency Bathing Water Data 
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resources (Environment Agency, 2018b). There were a total of 3 pollution incidents recorded in 

2017/2018. There were a total of 3 pollution incidents recorded in 2017/2018 (Table 6) 

(Environment Agency, 2018). 

Table 6 Bathing Water Quality classification for beaches within and adjacent to NDMP. 0 = poor, 1 = satisfactory, 2 = good, 
о Ґ ŜȄŎŜƭƭŜƴǘΦ ¢ǊŜƴŘ Ґ ƛƴŎǊŜŀǎŜ ҧΣ ŘŜŎǊŜŀǎŜ Ҩ ƻǊ ƴƻ ŎƘŀƴƎŜ ҭ ōŜǘǿŜŜƴ нлмтκму ŀƴŘ ƳŜŀƴ ƻŦ previous assessments 
2014/15-2016/17. Pollution incidents are recorded as total over last 2 years. 

Beach (Sample Point) 

Bathing Water Quality Classification 

Trend 

Pollution 
incidents 

2017-
2018 

No. 
bathers 

per 
100m, 
2017 

season 
(mean) 2015 2016 2017 2018 

Somerset beaches 

Blue Anchor West 2 2 2 2 ҭ  0 no data 

Minehead Terminus 2 2 2 2 ҭ  0 no data 

Porlock Weir 3 3 3 3 ҭ  0 no data 

Devon beaches 

Lynmouth 3 3 3 3 ҭ  0 no data 

Combe Martin 0 2 1 0 Ҩ 1 4.91 

Ilfracombe Hele Bay 1 2 2 2 ҧ 0 1.52 

Ilfracombe Tunnels Beach 3 3 3 3 ҭ  0 4.4 

Ilfracombe Wildersmouth 0 0 0 0 ҭ  0 0.73 

Woolacombe - Barricane 
Bay 

3 3 3 3 
ҭ  0 

5 

Woolacombe Village 3 3 3 3 ҭ  0 24.55 

Putsborough 3 3 3 3 ҭ  0 14.75 

Croyde Bay 2 2 2 2 ҭ  1 35.45 

Saunton Sands 3 3 3 3 ҭ  0 25 

Westward Ho! 3 3 3 3 ҭ  0 15.65 

Instow 0 0 0 0 ҭ  0 1.15 

Hartland Quay 3 3 3 3 ҭ  0 0.55 

Cornwall beaches 

Bude Crooklets 2 2 2 2 ҭ  1 13.7 

Bude Sandy Mouth 3 3 3 3 ҭ  0 11.15 

Bude Summerleaze 2 2 3 2 Ҩ 0 42.5 

Widemouth Sand 3 3 3 3 ҭ  0 45 

Crackington Haven 3 2 3 3 ҧ 0 9.2 
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Water quality indicators in NDMP shellfish waters 

Currently the 2018 monitoring of shellfish waters outer estuary (Spratt Ridge East) has identified 

harmful plankton to be above trigger levels on 6 occasions. Biotoxin monitoring of flesh from the 

outer estuary (Spratt Ridge East) reports toxin detected/clinical signs observed below action level on 

6 occasions (Food Standards Agency, 2018).  

 Key Points on the Condition of Natural Capital 

Condition within MPAs 

Condition assessments for MPAs are undertaken every 6 years. The majority of MPAs have a 

conservation objective ŦƻǊ ǘƘŜ ŦŜŀǘǳǊŜǎ ōŜƛƴƎ ǇǊƻǘŜŎǘŜŘ ǘƻ ōŜ ƛƴ ΨŦŀǾƻǳǊŀōƭŜΩ ŎƻƴŘƛǘƛƻƴ, with a 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƻōƧŜŎǘƛǾŜ ƻǊ ΨƳŀƛƴǘŀƛƴΩ. General management approaches for the designated features 

are then determined to achieve the conservation objective. Most management approaches are set 

to maintain the designation features in question. Habitats and species with an objective for recovery 

include spiny lobster, fragile sponge and anthozoan communities on subtidal rocky habitats, 

moderate energy circalittoral rock, subtidal coarse sediment and subtidal sand (Table 4). It should be 

noted that there is no historic data included in the condition assessments to provide a long-term 

trend of the condition of features. Additionally, management approaches for conservation of 

features are determined in the context of knowledge of activities and pressures at the site. 

Consequently, ǿƘƛƭǎǘ ǘƘŜȅ Ŏŀƴ ōǊƻŀŘƭȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƛƴŦŜǊ ǎƻƳŜ ŦƻǊƳ ƻŦ ŎƻƴŘƛǘƛƻƴ ΨǎǘŀǘŜΩΣ ǘƘƛǎ ƛǎ 

with reference to current levels of activity. DeŦǊŀΩǎ ƎǳƛŘŀƴŎŜ ƻƴ ǘƘŜ a/½ ŘŜǎƛƎƴŀǘƛƻƴ ǇǊƻŎŜǎǎ ŀŘǾƛǎŜǎ 

that the general management approach can be changed post-designation for three reasons: 

1. New scientific evidence on the condition of features 

2. New scientific evidence on the sensitivity of features to activities 

3. New evidence of changes to the types and levels of human activity at the site (including 

activities not thought to be present before) 

In the case of North Devon for example, much of the dredging fishing fleet has now dissipated, so 

recovery targets, and their inferred condition status may no longer be appropriate. 

Water Quality 

The condition for water body assets is only available for waters that are assessed within the 

jurisdiction of the WFD and the MSFD. There are large tracts of the NDMP water body asset 
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(particularly offshore areas beyond estuarine and coastal water bodies in Figure 2) where the 

condition (eg ecological and chemical status) is not currently known.  

Wider metrics that may provide an indicator of the provision of ES benefits from the water body 

asset at a greater spatial scale include data linked to production and hydrographic conditions. 

Production is a vital supporting process and primary productivity a vital intermediate ES, supporting 

flow of ES and ES goods and benefits from marine ecosystems, such as those of NDMP. ES indicator 

literature suggests community production (kcal/ha/yr) and quantity of primary production (g C per 

unit area) as indicators for production/primary production (Atkins, Burdon & Elliott, 2015). Data on 

these indicators and metrics area limited within NDMP to broad scale assessment of chlorophyll a 

concentrations from satellite remote sensing data (Ocean Colour - CCI, 2018).  

Hydrographic conditions that provide conditions that support high productivity, such as strong and 

persistent fronts (forming the transition zone between nutrient rich mixed water and stratified 

water), were also identified as a generic indicator of water column primary productivity. Front 

frequency map data layers produced by Plymouth Marine Laboratory, available through Defra 

MB102 provide seasonal indications of broad scale front activity (Miller, 2009; Miller & 

Christodoulou, 2014; Miller, Christodoulou & Saux Picart, 2010).  

The condition of the NDMP water body asset is limited by upstream effects from farming and water 

treatment. Taw Estuary is designated as a Polluted Water [Eutrophic] under the Nitrates Directive 

and the likelihood of poor water quality has implications on the shellfish waters and bathing waters 

within the estuary. The Environment Agency (EA) has assessed that it will be infeasible to deliver the 

measures that are required to improve water quality at Instow to meet the ΨsufficientΩ classification 

required by the WFD, and that it will therefore continue to receive a ΨPoorΩ classification. The EA had 

advised that permanent advice against bathing should be introduced at an earlier stage, before the 

2018 bathing season began (DEFRA, 2017). Poor classification of designated bathing waters, or de-

designation, suggests loss of assets supporting recreation benefits. Excess nutrient levels are also 

ƭƛƪŜƭȅ ǘƻ ƛƳǇŀŎǘ ǎƘŜƭƭŦƛǎƘ ƘŀǊǾŜǎǘǎ ό9{ ōŜƴŜŦƛǘ ΨCƻƻŘΩύ ŀƴŘ ǇǊƻǾƛǎƛƻƴ ƻŦ ǎǳƛǘŀōƭŜ Ƙŀōƛǘ ǎǳǇǇƻǊǘƛƴƎ 

species supporting commercial and recreational fishing as well as wildlife watching activities. 

AƭǘƘƻǳƎƘ ƳŜŀǎǳǊŜǎ ǘƻ ŀŘŘǊŜǎǎ ΨǇƻƻǊΩ ōŀǘƘƛƴƎ ǿŀǘŜr classification at Instow were assessed as 

infeasible, addressing measures to improve ΨǇƻƻǊΩ ōŀǘƘƛƴƎ ǿŀǘŜǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ at Ilfracombe 

(Wildersmouth beach) and Combe Martin would improve access to recreational and tourism 

benefits within NDMP. 
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 The Condition of Seabed Habitats (modelled approach) 

The development of an Asset Register for the North Devon Pioneer area requires some assessment 

of condition that can be applied consistently across the entire area. As described above, MPA 

assessments of benthic habitats are both limited spatially to the extent of designated sites only, to 

the designation features of interest within them, and with limitations on the level of activity 

information and update frequency available. To obtain a spatially explicit indication of condition 

applicable across the marine Pioneer area, alternative approaches are therefore required. In pursuit 

of this, a proxy approach was applied, based on knowledge of habitat sensitivity to pressures, and 

activity data that may contribute to those pressures. 

3.2.4.1 Method 

Mapped habitats data were compiled according to the European Nature Information System2 

(EUNIS) system through a process to select best-available evidence and resolve ambiguous or 

conflicting habitat classifications (Ashley, Rees & Cameron, 2018) These were subsequently linked to 

potential for Ecosystem Service provision from the matrix assessment (Ashley, Rees & Cameron, 

2018), primarily through matching at EUNIS level 3, but at more detailed levels where available. 

Sensitivity information by EUNIS habitat was extracted from the Marine Evidence-based Sensitivity 

Assessment (MarESA) database (Tyler-Walters et al., 2018). MarESA compiles sensitivity information 

through a detailed literature review process of available evidence on the effects of pressures arising 

from human activities on marine habitats. The assessments assign scores for habitat sensitivity as a 

combination of resistance and resilience to particular pressures. The scores allocated are: Not 

Sensitive (NS), Low (L), Medium (M), High (H) and Not relevant (NR)3. 

The assessments also include semi-quantitative assessments of the quality of evidence, applicability 

of evidence and the degree of agreement between evidence sources. These were coded numerically 

and linked to the North Devon habitat data layer through a series of iterative joins, linking sensitivity 

information based on the most detailed habitat class information available (EUNIS levels 5 and 6), up 

to EUNIS level 3. At the higher EUNIS levels (3 and 4), MarESA assessments were aggregated, taking 

ŀŘǾŀƴǘŀƎŜ ƻŦ 9¦bL{Ω ƘƛŜǊŀǊŎƘƛŎŀƭ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ŀ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘ ǘƻ ŀǎǎƛƎƴ ǘƘŜ 

most sensitive ǎŎƻǊŜ ƻŦ ŀƭƭ ΨŎƘƛƭŘǊŜƴΩ ŎƭŀǎǎŜǎ ŦǊƻƳ ŜȄƛǎǘƛƴƎ aŀǊ9{! ŀǎǎŜǎǎƳŜƴǘǎ ǘƻ ǘƘŜƛǊ ΨǇŀǊŜƴǘΩ ŎƭŀǎǎΦ 

This habitat-ES-sensitivity data layer was then intersected with data on fishing intensity. The fishing 

data used was an amalgamated product combining spatial information on smaller fishing vessels, 

                                                           
2 https://eunis.eea.europa.eu/ 
3 https://www.marlin.ac.uk/sensitivity/sensitivity_rationale 

https://eunis.eea.europa.eu/
https://www.marlin.ac.uk/sensitivity/sensitivity_rationale
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obtained through the participatory mapping exercise FisherMap, with aggregated VMS data for 

vessels over 15m (Enever et al., 2017). Enever et al. (2017) classified their dataset into low, medium 

or high exposure according to relative levels of fishing effort throughout English waters, based on 

quartiles of vessel counts per square nautical mile.  These exposure levels were coded and combined 

spatially with the sensitivity information. Combinations of sensitivity and exposure levels (Table 7) 

were then used to indicate the likely impacts to benthic habitats, and their likely relative condition 

as a result (LRC). Finally, the LRC layer was intersected with spatial boundaries of management 

measures (MPAs and fishery byelaws) and areas aggregated by broad ES classes to examine extent 

and condition under management. 

 

Figure 4 Diagram overview of process to assess Likely Relative Condition on NDMP habitats 

Table 7 Combination matrix for Impacts due to habitats sensitivity and pressure exposure, and 

inferred Likely Relative Condition (LRC) due to impacts. 

Sensitivity  
Exposure  Sensitivity  

Exposure 

None Low Moderate High  None Low Moderate High 

NS None None None None  NS Good Good Good Good 

L None Low Low Moderate Ý L Good   
Ć 

M None Low Moderate High  M Good   
Ć 

H None Moderate High Very High  H Good Ą Ą  
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3.2.4.2 Results  

Across the marine Pioneer area, 141 habitat types were mapped from EUNIS level 6 to level 2. 24 of 

these were linked directly to their potential ES delivery through the provision matrix, with the 

remaining summarised by their level 3 or 4 parent. Areas mapped at EUNIS level 2 (Infralittoral and 

Circalittoral rock) around Lundy were examined and reassigned a level 3 class on the basis of their 

likely exposure regime and in light of the ES potential across the level 3 options being identical.  

Direct links between mapped habitats and MarESA sensitivity information were limited to an area 

totalling just 17km2 of the full extent of mapped habitats within the Pioneer of 5,529km2 (Figure 5). 

Using the precautionary approach, sensitivity assessment scores are available for mapped habitats 

across the entire Pioneer area (Figure 6). The results of the condition proxy from the sensitivity-

pressure approach for abrasion impacts from demersal fishing are shown in Figure 7 - 7. Table 8 

summarises the extent and LRC of habitats aggregated according to potential ES provision 

knowledge. Figures for Likely Relative Condition for EUNIS habitats based on abrasion impacts are 

shown in full in Table 8. More detailed breakdowns by ecosystem service are provided in Section 4. 

 
Figure 5 Spatial distribution of habitats with direct links to existing MarESA assessments across the Pioneer area 
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Figure 6 Sensitivity to abrasion across the Pioneer area applying a precautionary approach to link to the MarESA database.  
Here the more densely-packed lines indicate higher levels of uncertainty (tight hatching indicates having to resort to 
conservative summary of sensitivity at EUNIS L3; broader hatching indicates summary at L4; no hatching is summary at L5 or 
direct MarESA assessment) 

 
Figure 7 Likely Relative Condition (LRC) due to impacts from abrasion, as inferred from the sensitivity-pressure approach. 
























































































































































































































































































