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Listed here are the significant gaps identified during 
the drafting of this Assessment. Many of these gaps, 
whilst important for the Clyde Marine Region (CMR), 
may well link into projects and research from other 
regions or at a national level. It is not intended to 
discount the importance of any other projects and 
research which may be ongoing or undertaken in 
the future to improve our understanding of human 
activities and impacts in the CMR.

Ecosystem Services
•	 Mapping and valuation of Ecosystem Services 

provided by the CMR.
•	 Cumulative impacts on ecosystem functioning.

Future changes due to climate change
•	 Impact on marine ecosystems particularly 

changes in acidity and on ecosystem services 
provision for fishing, aquaculture, recreation 
and tourism (including risk assessment).

•	 Roll-out of Sea-Level Rise project to the whole 
of the CMR. A better understanding of wave 
overtopping, increased fluvial input and the 
funnelling effect linked to the depth and shape 
of the seabed in the sea lochs and estuary.

•	 Increased storm water run-off and the impact 
this will have on the release of untreated waste 
water from sewage treatment plants.

Noise 
•	 No published data available about levels of 

noise, changes in levels of noise over time or 
impacts on marine species. The Marine Noise 
Registry (MNR) records human activities in 
UK seas that produce loud, low to medium 
frequency (10Hz – 10kHz) impulsive noise.

•	 Impact on fish and invertebrates from the 
particle motion component of underwater 
noise production. 

Marine Litter
•	 Seabed and water column analysis. Analysis 

of Clyde area ongoing by MSS. Surface litter 
is trawled by manta ray tow for MSS input to 
MSFD. 

•	 A better understanding of the significance 
of concentrations of microplastics. Work 
is ongoing at the University of the West of 
Scotland into mussels, sediment and fish.

Mobile species
•	 Populations and distribution of sharks, skates 

and rays, cetaceans, in particular Harbour 
porpoise use of the Inner Firth area as 
highlighted by the Clyde Marine Mammal 
Project.

Fish and shellfish
•	 Stock assessments for pelagic and demersal 

fish and scallops.
•	 A better understanding of the impact of the 

Hematodinium parasite on Nephrops stocks.

Seabirds and waterbirds
•	 Understanding the reasons for the decline in 

some seabird and waterbird species.

Priority Marine Features 
•	 The location of these features outside the MPA 

search areas where more detailed surveys have 
already been undertaken.

Marine Protected Areas 
•	 The effects of nature conservation MPAs on 

species diversity, reproduction and survival. 
•	 Examine the ecological connectivity of features 

within and between sites and between sites 
and the wider marine environment. This may 
provide opportunities to enhance of better 
protect connectivity and therefore, ecosystem 
services, resilience and services. 

Shipping and transport
•	 The potential impacts of increased marine 

traffic. A recent report issued by CalMac has 
highlighted a potential increase in marine 
traffic due to the likely development of 
commercial deep water berths for both 
industrial and tourist (cruise ship) use. 

Sport, Recreation and Tourism 
•	 A more accurate analysis of the true economic 

contribution of marine sport, recreation and 
tourism is required for the CMR.

•	 Study needed of the current capacity of 
marinas in the CMR and likely future levels of 
demand for sail and power boating. 

7. Research and knowledge gaps 
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9.	Appendices 

Appendix I  
Coastal and marine 
ecosystem services

What are ecosystem services?
An ecosystem is a biological community of 
interacting living organisms and their physical 
environment. These are linked through nutrient 
cycling and energy flows such as food webs. 
Ecosystem services fit into the broader concept 
of the Ecosystem Based Approach (EBA) to 
environmental management. The EBA is about 
integrating conservation of natural resources with 
social and economic needs and objectives of society 
in a way that sustains the health of an ecosystem/s 
on which we depend. It is often described as 
a holistic approach which considers the needs 
of all users and attempts to balance these with 
sustainable development and exploitation of the 
ecosystem, including its goods and services. 

Ecosystem services provide benefits to people 
from the ecological functions of healthy ecosystems. 
The UK NEA assessment defines them as ‘the 
benefits provided by ecosystems that contribute to 
making human life both possible and worth living.’ 
The concept of Ecosystem Services is a way to 
discuss the dependence of humans on nature and 
what that means to us socially and economically. 

These benefits can be categorised as tangible 
or intangible, and are further defined into the 
following descriptors:  Provisioning services 
(raw materials- sometimes known as ecosystem 
goods), Regulating services, Cultural services and 
Supporting services.

Ecosystems do not necessarily provide all of 
these services at the same time. This publication 
from Natural England looks in detail at the 
ecosystem services provided by each kind of marine 
or coastal habitat: publications.naturalengland.org.
uk/publication/301112.

The Marine Strategy Framework Directive 
requires member states to apply an ecosystem 
based approach to marine management in working 
towards attaining Good Environmental Status. The 
Marine Scotland Act and National Marine Plan are 
also aligned with the ecosystem approach, ensuring 
that the health of the marine environment in a 
central consideration in marine planning. 

Why are ecosystem services 
important to Marine Planning?

•	 Indicator of ecosystem health – Effective 
marine planning consists of monitoring 
pressures on the marine and coastal 
environment and regulating the human 
activities causing these pressures. There is 
a clear link between how well an ecosystem 
functions (or the health of the ecosystem) 
and the level of biodiversity associated 
with it. Degradation of systems undermines 
ecosystem resilience, which in turn reduces 
the ability of the ecosystem to provide 
ecosystem services, which ultimately affects 
human wellbeing.

This chart shows the goods and benefits that humans derive from coastal and marine natural processes

GOODS/BENEFITS DERIVED FROM COASTAL/MARINE NATURAL PROCESSES

MARINE ECOSYSTEMS INTERMEDIATE 
SERVICES

FINAL ECOSYSTEM 
SERVICES GOODS/BENEFITS

Components e.g.
• Habitats and species
• Sea space
• Sea water
• Substratum

Processes e.g.
• Production
• Decomposition
• Food web dynamics
• Ecological interactions
• (inter- and intra- 

specific)
• Hydrological processes
• Geological processes
• Evolutionary processes

• Primary production
• Larval and gamete 

supply
• Nutrient cycling
• Water cycling
• Formation of

– species habitat
– physical barriers
– seascape

• Biological control
• Natural hazard 

regulation
• Waste breakdown  

and detoxification
• Carbon sequestration

• Fish and shellfish
• Algae and seaweed
• Ornamental materials
• Genetic resources
• Water supply

• Climate regulation
• Natural hazard 

protection
• Clean water and 

sediments

• Places and seascapes

Bu
ilt

 h
um

an
 a

nd
 so

ci
al

 c
ap

ita
l

• Food (wild, farmed)
• Fresh feed (wild, farmed, bait)
• Fertiliser and biofuels
• Ornaments and aquaria
• Medicines and blue 

biotechnology

• Healthy climate
• Prevention of coastal erosion
• Sea defence
• Waste burial/removal/

neutralisation

• Tourism and nature watching
• Spiritual and cultural well-being
• Aesthetic benefits
• Education, research
• Health benefits

Source: UK National Ecosystem Assessment website http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx, accessed May 2015.

KEY: Supporting Regulating Provisioning Cultural
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•	 Managing change to a system – Understanding 
ecosystem services can help us to understand 
or predict the implications of changes in 
ecosystems, and allow us to consider this in 
terms of their impact on humans. Ecosystem 
services therefore provide a method to 
monitor the impacts of ecosystem change 
and can also be used to identify triggers for 
intervention in management.

•	 Considering the value of ecosystem 
services (natural capital) – Degradation of 
an ecosystem service represents a loss of 
natural capital. Availability of natural capital 
is crucial to the functioning of an economy. 
In the past degradation of natural capital i.e. 
logging a forest, fisheries, extracting oil, has 
only been reflected in growth of national 
GDP. Economics is now starting to give a value 
to ecosystems goods and services. These 

values come from their role in supporting our 
lives, their cheapness, and our limited ability 
to replace them with human-engineered 
alternatives. Ecosystem services ‘valuation’ 
(in economic terms) allows there to be a 
reflection in markets of the benefits nature 
provides for people. However it should also 
be remembered that there are other ways of 
valuing ecosystem services. 

•	 Supports an Ecosystem Based Approach to 
management – The ecosystem approach is 
a central principal of marine planning, and 
integrates the management of human activities 
with knowledge of ecosystem dynamics to 
achieve sustainable use of ecosystem good 
and services, while maintaining the health and 
resilience of an ecosystem.

•	 Supports better management and planning 
choices – Considering the value of ecosystem 
services is relevant to governance and 
planning purposes, as it allows more informed 
management choices, and allows for the 
influence of human behaviour. It also assists in 
setting planning priorities. It can be utilised in 
policy, project and programme appraisal and 
can help determine liability and compensation 
in environmental litigation. For example, the 
associated ecosystem services provided by 
Marine Protected areas and Priority Marine 
Features (such as improved system quality and 
local-scale provisioning) played an important 
role in guiding their implementation. 

Biodiversity (the building blocks)

Ecosystem services (the products)

Human well-being

Ecosystem functioning (the factory) 

MARINE ECOSYSTEM SERVICES ACCORDING TO THE MILLENIUM ASSESSMENT CATEGORIES

PROVISIONING SERVICES
Products obtained  
from ecosystems

REGULATING SERVICES
Benefits obtained from the 

regulation of ecosystem processes

CULTURAL SERVICES
Non-material benefits  

obtained from ecosystems

• Food provision  
(fisheries and aquaculture)

• Water storage and provision
• Biotic materials
• Fiber, timbres, and fuel

• Water purification
• Air quality regulation
• Flood/storm protection
• Erosion control
• Climate regulation
• Weather regulation
• Ocean nourishment
• Life cycle maintenance
• Biological regulation
• Human disease control

• Spiritual and religious
• Recreation and ecotourism
• Aesthetic
• Inspirational
• Educational
• Sense of place
• Cultural heritage

SUPPORTING SERVICES

• Photosynthesis
• Primary production
• Nutrient cycling
• Resilience and resistance
• Biologically mediated habitat
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Useful links
1.	 The State of Europe’s Seas report covers 

an assessment of our seas at an EU wide 
scale, discusses the use of ecosystem based 
management, whether we are meeting the 
targets set under the MSFD and our use of the 
seas natural capital 
www.eea.europa.eu/publications/state-of-
europes-seas

2.	 This Natural England report looks in detail at 
the ecosystem services provided by each kind 
of marine and coastal habitat, e.g. intertidal 
zones, maerl beds, salt marshes and estuarine 
habitats http://publications.naturalengland.
org.uk/publication/301112

3.	 The UK National Ecosystem Assessment is the 
first analysis of the UK’s natural environment in 
terms of the benefits it provides to society and 
continuing economic prosperity  
http://uknea.unep-wcmc.org/ 

4.	 These two short videos provide further 
explanations of ecosystem services  
www.youtube.com/watch?v=wMIUglBligI and 
www.youtube.com/watch?v=oU9G2E_RYJo  

https://www.eea.europa.eu/publications/state-of-europes-seas
https://www.eea.europa.eu/publications/state-of-europes-seas
http://publications.naturalengland.org.uk/publication/301112
http://publications.naturalengland.org.uk/publication/301112
http://uknea.unep-wcmc.org/
http://www.youtube.com/watch?v=wMIUglBligI
http://www.youtube.com/watch?v=oU9G2E_RYJo
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Marine and coastal species and habitats  
(includes any species directly reliant on a marine or coastal habitat)

Appendix II 
Nature conservation 
designations and Site 
Condition around the 
Clyde Marine Region

NAME DESIGNATION MARINE/COASTAL 
FEATURE/S SITE CONDITION COMMENT

Clyde Sea Sill Nature 
Conservation 
mpa

Marine Geomorphology – sand 
ribbon fields, sand banks and 
sand wave fields
Fronts	
Black Guillemot
Circalittoral and offshore 
sand and coarse sediment 
communities

N/A Conservation Objective ‘Conserve’ for all 
features.

Ballantrae Shingle 
Beach

SSSI Shingle Unfavourable Declining Unfavourable condition linked to nutrient 
enrichment through stock feeding, and 
both natural and anthropogenic influences 
affecting shingle dynamics.  Management 
review in progress. Stock feeding has ceased.

Girvan to 
Ballantrae Coast 
Section

SSSI Llondovery (stratigraphy) Favourable Maintained Ordovician Igneous feature previously 
considered in unfavourable condition 
due to illegal tipping and coastal defence 
works, however these have more recently 
been judged not to be affecting important 
exposures sufficiently to affect feature 
condition.

Arenig-Llanvirn (stratigraphy) Favourable Maintained

Ordovician Igneous (petrology) Unfavourable  
No change

Caradoc – Ashgill (stratigraphy) Favourable Maintained

Sgavoch SSSI Ordovician Igneous (petrology) Favourable Maintained

Ailsa Craig SPA Seabird assemblage, breeding Favourable Maintained Declines in the three gull species at least 
partly reflect national declines and may result 
in part from reductions in food availability.Guillemot, breeding Favourable Maintained

Kittiwake, breeding Unfavourable Declining
Gannet, breeding Favourable Maintained
Lesser black-backed gull, 
breeding

Unfavourable Declining

Herring gull, breeding Unfavourable Declining
SSSI Tertiary Igneous (petrology) Favourable Maintained

Gannet, breeding Favourable Maintained

Seabird colony, breeding Favourable Maintained
Beetles Favourable Maintained
Flies Favourable Maintained

Turnberry 
Lighthouse to  
Port Murray

SSSI Old Red Sandstone Igneous 
(petrology

Favourable Maintained

Turnberry Dunes SSSI Beetle assemblage Favourable Maintained

Maidens to 
Doonfoot

Carboniferous – Permian Igneous 
(petrology)

Favourable Maintained

Old Red Sandstone Igneous 
(petrology)

Favourable Maintained

Lower Carboniferous 
(stratigraphy)

Favourable Maintained

Maritime cliff Favourable Maintained
Shingle Favourable Maintained
Invertebrate assemblage Favourable Maintained
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NAME DESIGNATION MARINE/COASTAL FEATURE/S SITE CONDITION COMMENT

Troon Golf Links 
and Foreshore

SSSI Sand dunes Unfavourable  
No change

Long-term lack of grazing has resulted 
in some loss of habitat diversity and 
encroachment by native and non-native 
scrub. Scrub management by the golf course 
has restored some dune grassland and 
further measures are under discussion. 

Ballantrae Shingle 
Beach

SSSI Shingle Unfavourable Declining Unfavourable condition linked to nutrient 
enrichment through stock feeding, and 
both natural and anthropogenic influences 
affecting shingle dynamics.  Management 
review in progress. Stock feeding has ceased.

Western Gailes SSSI Invertebrate assemblage Unfavourable  
No change

Long-term lack of grazing has resulted in 
some loss of habitat diversity in the sand 
dune habitats, and encroachment by non-
native scrub. This has reduced the availability 
of habitat for sand dune insects.  Strandline 
vegetation and insects that live on strandline 
vegetation and detritus have suffered losses 
due to unauthorised mechanical beach 
cleaning. Mechanical beach cleaning has now 
ceased. 

Sand dunes Unfavourable  
No change

Bogside Flats SSSI Saltmarsh Favourable Maintained Mudflat feature under review.
Mudflats Not yet monitored

Ardrossan to 
Saltcoats Coast

SSSI Carboniferous – Permian Igneous 
(petrology)

Favourable Maintained

South Arran Nature 
Conservation
MPA

Burrowed mud N/A Conservation Objective ‘Conserve’ for all 
features except maerl beds which have the 
conservation objective ‘enhance’.

Maerl beds
Kelp and seaweed communities 
on sublittoral sediment
Ocean quahog aggregations
Seagrass beds
Maerl or coarse shell gravel with 
burrowing sea cucumbers
Shallow tide-swept coarse sands 
with burrowing bivalves

South Coast of 
Arran

SSSI Maritime cliff Favourable Declining Some decline in habitat condition has 
been attributed to localised under grazing 
and bracken encroachment. Management 
measures have recently been agreed in 
some areas to control bracken and promote 
grazing. 	

The shingle vegetation has suffered minor 
damage from small-scale shingle extraction 
and vehicle use.

Shingle Unfavourable  
No change

Tertiary Igneous (petrology) Favourable Maintained

Dippin Head, 
Arran

SSSI Tertiary Igneous (petrology) Favourable Maintained

Clauchlands Point 
– Corrygills, Arran

SSSI Tertiary Igneous (petrology) Favourable Declining
Saltmarsh Favourable Maintained
Maritime cliff Favourable Maintained

Corrie Foreshore 
and Limestone 
Mines, Arran

SSSI Upper Carboniferous 
(stratigraphy)

Favourable Maintained

Lower Carboniferous 
(stratigraphy)

Favourable Maintained

Permian – Triassic (stratigraphy Favourable Maintained

Laggan, Arran SSSI Palaeozoic Palaeobotany Favourable Maintained
North Newton 
Shore, Arran

SSSI Non-marine Devonian 
(stratigraphy)

Favourable Maintained

Drumadoon to 
Tormore, Arran

SSSI Permian – Triassic (stratigraphy) Favourable Maintained
Tertiary Igneous (petrology) Favourable Maintained

Southannan 
Sands

SSSI Sandflats No site condition
New site (previously 
part of Portencross 
Coast SSSI)

Within area zoned for industrial development 
around Hunterston.

Kames Bay, 
Cumbrae

SSSI Sandflats No site condition Feature status under review

Ballochmartin 
Bay, Cumbrae

SSSI Sandflats No site condition Feature status under review
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NAME DESIGNATION MARINE/COASTAL FEATURE/S SITE CONDITION COMMENT

Largs Coast 
Section

SSSI Non-marine Devonian 
(stratigraphy)

Favourable Maintained

Inner Clyde SPA Redshank, non-breeding Favourable Maintained
SSSI Saltmarsh Favourable Maintained

Cormorant, non-breeding Unfavourable Declining
Oystercatcher, non-breeding Favourable Recovered
Red-breasted merganser,  
non-breeding

Favourable Maintained

Redshank, non-breeding Favourable Maintained
Goldeneye, non-breeding Favourable Maintained
Eider, non-breeding Favourable Maintained
Red-throated diver, non-breeding Favourable Maintained

Ramsar Redshank, non-breeding Favourable Maintained
Rhu Point SSSI Quaternary of Scotland Favourable Maintained

Ruel Estuary SSSI Saltmarsh
(and other non-marine)

Favourable Maintained

North End of Bute SSSI Breeding bird assemblage 
including red-throated diver

Favourable Maintained

Upper Loch Fyne 
& Loch Goil

Nature 
Conservation
MPA

Ocean quahog aggregations N/A Conservation Objective
‘Conserve’ for all features except flame shell 
beds where the conservation objective is 
‘enhance’.

Burrowed mud

Flame shell beds

Horse mussel beds
Sublittoral mud and specific mixed 
sediment communities

Strone Point, 
North Loch Fyne

SSSI Dalradian, structural and 
metamorphic geology

Favourable Declining

Sanda Islands SSSI Maritime cliff Favourable Declining For birds - 25% or more population decline 
not due to local issues but part of UK issue.Black guillemot, breeding Favourable Maintained

Puffin, breeding Unfavourable Declining
Shag, breeding Unfavourable Declining
Great black-backed gull, breeding Favourable Recovered
Fulmar, breeding Favourable Maintained
Storm petrel, breeding Favourable Maintained
Cormorant, breeding Favourable Maintained

Kittiwake, breeding Favourable Maintained
Guillemot, breeding Favourable Maintained
Razorbill, breeding Favourable Maintained
Manx shearwater, breeding Favourable Maintained
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Appendix III  
Coastal Wards used for 
Productive Section – 
Clyde Marine Region

Argyll and Bute includes CAS wards: 04C23 
Ardenslate; 04C34 Arrochar, Luss, Arden and 
Ardenconnel; 04C25 Auchamore and Innellan; 04C19 
Bute Central; 04C18 Bute North; 04C20 Bute South; 
04C02 Campbeltown Central; 04C36 Cardross; 
04C07 Craignish – Glenaray; 04C28 East Central 
Helensburgh; 04C03 East Central Kintyre; 04C21 
East Lochfyne; 04C33 Garelochhead and Cove; 
04C29 Helensburgh Central; 04C27 Helensburgh 
East; 04C30 Helensburgh North; 04C31 Helensburgh 
West; 04C26 Holy Loch; 04C22 Kirn and Hunter's 
Quay; 04C05 Knapdale; 04C06 Lochgilphead; 04C24 
Milton; 04C04 North and West Kintyre; 04C35 
Roseneath, Clynder and Kilcreggan; 04C01 South 
Kintyre; 04C32 West Helensburgh and Rhu.

West Dunbartonshire includes the Multimember 
wards of 2 Leven; 3 Dumbarton; 6 Clyde Waterfront.

Glasgow includes the Multimember wards 13 
Garscadden/Scotstounhill; 12 Partick West; 10 
Anderston/City; 9 Calton; 8 Southside Central; 5 
Govan.

South Lanarkshire includes the Multimember Ward 
12 Rutherglen Central and North.

Renfrewshire includes the Multimember Wards of 
1 Renfrew north; 10 Bishopton, Bridge of Weir and 
Langbank; 11 Erskine and Inchinnan. 

All wards from Inverclyde, North Ayrshire and South 
Ayrshire were included.
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