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Executive summary 

 
The purpose of this report is two-fold. Firstly, we provide scientific and legal advice whilst highlighting 
key evidence to encourage the UK government to designate a network of harbour porpoise Special 
Areas of Conservation (SACs) as required under the EU Habitats and Species Directive. Part 1 is specific 
to the current failings of the UK government to designate harbour porpoise SACs to date. A case study 
is provided to demonstrate the differences in approach taken between other European States in 
implementation of the Habitats Directive in harbour porpoise SAC designation on the Dogger Bank.   
 
We demonstrate that by using best available evidence combined with expert judgement it is possible to 
identify areas of critical habitat for harbour porpoise, Phocoena phocoena, that persist over time. A 
further case study is provided for a sample Site of Community Interest (SCI) in the Firth of Lorn to the 
Sound of Jura developed for harbour porpoises. This SCI designation proposal follows application of 
the site selection methodology provided by EC guidance (2001) and further developed in Evans and 
Prior (2012). 
 
Part 2 broadens our focus to the wider marine protected area network. This section puts porpoise SACs 
within the framework of marine protected areas (MPAs) and wider marine protection that is a 
requirement for all whales, dolphins and porpoises (collectively known as cetaceans). We demonstrate 
that harbour porpoise SACs, along with bottlenose dolphin SACs, are a necessary component of a wider 
marine protected areas network, and that this wider network must be ecologically coherent to ensure 
the long term protection of cetaceans and other species. As a component of wider marine planning 
measures, MPAs (both individually and collectively) can help to ensure protection of harbour porpoises 
and other cetaceans, through the appropriate and transparent management of activities within coherent 
networks. 
 
A third case study uses a theoretical planning model, the Hebrides Marine, as an example of how a 
combination of site protection mechanisms (UK, European and global) can ensure effective protection 
of harbour porpoise, other cetaceans and a wide diversity of marine species. The Hebrides Marine is a 
large multi-use zoned area (for reasons articulated in section 6) that encompasses various forms of 
marine protected areas, including existing and new SACs (including harbour porpoise and Sound of 
Barra bottlenose dolphins, Tursiops truncatus) and Scottish nature conservation MPAs for minke 
whales, Balaenoptera acutorostrata, Risso’s dolphins, Grampus griseus, and white-beaked dolphins, 
Lagenorhynchus albirostris, as a focus for more detailed and varying (including temporal) management 
measures, as well as wider marine spatial planning to undertake appropriate management of activities.  
 
This report incorporates the detailed analysis for a proposed harbour porpoise Site of Community 
Interest (SCI) in the Firth of Lorn to the Sound of Jura as a component of a broader protection / spatial 
planning approach to incorporate the wider cetacean community. Combining MPA and wider marine 
spatial planning measures are complementary and offer a win-win situation for cetaceans. Even those 
species that are not considered appropriate for MPA protection, such as the wide ranging but very small 
and vulnerable west coast killer whale, Orcinus orca, population, may benefit from management 
measures introduced for SAC and MPA cetacean species. Combining MPA and wider planning 
measures are also beneficial for humans. 
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This two-pronged approach to conservation, including both MPAs and wider measures, is required 
under the key European Directives to ensure favourable conservation status of harbour porpoise and 
other cetacean species. 
 
This report builds upon a previous WDC report ‘Towards marine protected areas for whales, dolphins 
and porpoises in England, Scotland and Wales’ (Clark, Dolman and Hoyt, 2010) and also work 
undertaken by WWF in ‘Protecting harbour porpoise in UK seas’ (Evans and Prior, 2012). It also builds 
upon Marine Protected Areas for Whales, Dolphins and Porpoises: A world handbook for cetacean 
habitat conservation and planning (Hoyt, 2011).    

 

Overarching recommendations 
 
As stated in the foreword to the review of England’s Wildlife Sites and Ecological Network, a step 
change is need in our approach to wildlife conservation (Lawton et al., 2010).  
 
The UK and Scottish governments should urgently progress the designation of harbour porpoise Special 
Areas of Conservation as a contribution to a coherent Natura 2000 network, whether in existing sites 
that have been identified as critical habitat or through new designations.  
 
WDC request the JNCC review of harbour porpoise and bottlenose dolphin SACs encompasses a fair 
and appropriate interpretation based on best available evidence and expert opinion, with a clear and 
long term programme that includes a focus on designation of harbour porpoise hot spots. 
 
WDC recommend that the UK proposes the list below: 
 

Critical habitat: 
 

• The Inner Hebrides, The Minches and the Sea of the Hebrides  

• South coast, Outer Moray Firth  

• Northern Pembrokeshire and southern Cardigan Bay  

• Lleyn Peninsula and Bardsey Island  

• North and west Anglesey  

 

Areas of Interest: 
 

• Firth of Clyde  

• North of the Scottish mainland  
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• South and east coasts of Shetland  

• Moray Firth north coast (in the region of Helmsdale)  

• Offshore outer Moray Firth  

• Dogger Bank  

• East of the Wash (Norfolk)  

• North Devon  

• Off Land's End, Cornwall  

• Outer Bristol Channel south to north west Cornwall  

• St. George's Channel  

These sites should form part of a wider ecosystem based whale and dolphin marine protected area 
network.  
 
WDC further recommends: 
 
 (i) An integrated and precautionary approach is required to maximise opportunities from domestic 
marine legislation and other existing international commitments to the designation of an ecologically 
coherent (domestic and EU wide) network. The UK network must include cetaceans and other mobile 
species and focus on cumulative as well as synergistic effects of anthropogenic activities.  
 
(ii) A two-pronged approach to conservation that should include both MPAs and wider marine spatial 
planning measures. Such an approach is required under the key European Directives to ensure 
favourable conservation status of harbour porpoise and other cetacean species under the EU Habitats 
Directive and to meet the requirements of Good Environmental Status under MSFD. 
 
(iii) There is a need for a comprehensive and joined up strategy for cetacean conservation and 
programme of monitoring and surveillance. Such an approach should include both large-scale decadal 
surveys that cover ocean basins, but also smaller fine-scale surveys. Analysis of data should be broad, 
including all available forms of data, and interpretation of results should be precautionary in favour of 
cetacean conservation. 
 

Key research recommendations (from Clark et al., 2010) 

 
• Large scale surveys in the North Sea have demonstrated that large-scale changes in harbour 

porpoise distribution have occurred in the area. The factors driving these changes need to be 
better understood and probably requires a greater understanding of prey populations. Smaller-
scale surveys are also necessary to determine if some areas remain important to harbour 
porpoises throughout these larger scale fluctuations.  
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• Several locations around the UK have been observed to have high densities of harbour 
porpoises during the summer months when this species is known to breed and produce young. 
This may indicate these areas have importance for these behaviours and should be investigated 
further. 

• An important next step would be to incorporate a review of cetacean prey data and to give 
greater consideration to predator/prey dynamics, as well as environmental data that highlights 
appropriate benthic and pelagic features, as these will be important factors in refining as well as 
identifying additional locations of cetacean critical habitat, with an independent expert group to 
identify and guide research priorities. 

 

Key policy recommendations   

• Assessment and designation of MPAs for mobile species should be based on best available 
information, expert opinion and a precautionary approach. 

• Due to the overall lack of knowledge of distribution and habitat needs, the designations should 
not be a ‘one off’ exercise but must be seen as an ongoing process to be informed by new 
research and surveys (Green et al., 2012), linking with monitoring and surveillance 
programmes and integrated with marine spatial planning. 

• In order to maintain a coherent network, a strategic plan for focused baseline surveys is 
required (Evans, 2012) with an immediate focus on areas that have been identified here as 
“Areas of Interest”. A mixture of large SCANS-type surveys should be supplemented with 
localised, fine-scale, seasonal surveys.  

• A joined-up approach is necessary across the UK to ensure a coherent and comprehensive 
network (see Clark et al., 2010). The designation of such a network needs to be carefully co-
ordinated across the various administrations involved to ensure that it is indeed coherent.  

• The UK approach to site designation under the EU Habitats Directive should support a pan-
European network of sites for harbour porpoises. The assessment of a coherent network of 
whale and dolphin MPAs requires an EU-wide view. Lessons learned in different EU countries 
should thereby be taken into account. 

• The practical utility of a clear management plan where an SAC is created is demonstrated 
(Caddell, 2012). Caddell (2012) states that good practice should involve the development of 
indicative guidelines within the management plan on proposed responses to activities with the 
potential to disturb protected features. 

• Developers who are required to collect field data as part of an assessment should make such 
data available in a timely fashion. Where data are not provided, precaution should be used in 
decision making. 
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• There is a lack of coordination across different sectors, with markedly different approaches 
from the different licensing and regulatory bodies. This should be rectified.  A more coordinated 
approach is key to successfully incorporate and facilitate cetacean conservation within MSP. 

• A framework for assessment of cumulative as well as synergistic impacts is needed to 
understand population wide effects of disturbance, displacement and injury and enable effective 
management at the appropriate scale for harbour porpoises, with up to four management units 
recognised around the British Isles (Evans et al., 2009). 

• Where spatial measures are appropriate for cetaceans, including but not restricted to Risso’s 
dolphins and minke whales, they should be added to Annex II of the EU Habitats Directive (see 
Luk and Gregerson, submitted; Caddell, 2012). 

• The development of a practical framework for the delivery of favourable conservation status for 
harbour porpoise and other Annex II and EPS species, inside and outside the Natura 2000 
network. 

• Delivering ecological coherence and assessing effectiveness of the European MPA network and 
its management are needed, as are improved efforts on assessing and reporting on the 
conservation status for marine habitats and species (European Environment Agency, 2012). 

• We have much to gain from thinking big. Designation of Hebrides Marine as a World Heritage 
Site (or similar high profile specification) could help join up processes, thus facilitating multiple 
species and habitat protection and creating something that would engage public imagination 
and involvement. At the same time, Hebrides Marine could offer great benefits to the ‘branding’ 
of Scotland, encouraging responsible, world-leading and world-renowned tourism. There may 
be useful lessons that could come from studying the case of the Wadden Sea UNESCO World 
Heritage Site in terms of multiple forms of management being integrated, the international 
branding and tourism, and many other aspects. 
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Introduction  
 
The purpose of this report is two-fold. Firstly, we provide scientific and legal advice whilst highlighting 
key evidence to encourage the UK government to designate a network of harbour porpoise Special 
Areas of Conservation (SACs) as required under the EU Habitats and Species Directive (92/43/EEC), 
hereinafter referred to as the “Habitats Directive”. 
 
Part 1 is specific to the current failings of the UK government to designate harbour porpoise SACs. Part 
2 broadens our focus to the wider marine protected area network and puts porpoise SACs within the 
framework of MPAs and wider marine protection that is a requirement for all whales, dolphins and 
porpoises. We demonstrate that porpoise SACs, along with bottlenose dolphin SACs, are a necessary 
component of a wider marine protected areas network, required to be ecologically coherent to ensure 
their long term protection. As a component of wider marine planning measures, MPAs can help to 
ensure their future protection, through the appropriate and transparent management of activities, both 
individually and collectively. 
 
This report builds upon a previous WDC report ‘Towards marine protected areas for whales, dolphins 
and porpoises in England, Scotland and Wales’ (Clark, Dolman and Hoyt, 2010) and also work 
undertaken by WWF in ‘Protecting harbour porpoise in UK seas’ (Evans and Prior, 2012). It also builds 
upon Marine Protected Areas for Whales, Dolphins and Porpoises: A world handbook for cetacean 
habitat conservation and planning (Hoyt, 2011).    
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Part 1 – Spatial measures to protect UK harbour porpoises 
 

1.  The harbour porpoise, Phocoena phocoena 

1.1    Life history and ecology 

The harbour porpoise is the most commonly sighted and stranded cetacean in UK waters throughout 
the year and is found widely distributed over the continental shelf of the eastern North Atlantic. Although 
considered abundant at this large scale, there has been considerable concern for its status in some 
regions due to apparent declines in numbers of sightings and strandings (Evans et al, 2003; Tregenza, 
1992), and impacts which include high levels of incidental catches in fisheries (Ross and Isaac, 2004; 
Tregenza et al, 1997). Although they can be seen in deeper waters off the continental shelf, sightings are 
much less common in waters over 200 metres deep. 
 
In many areas harbour porpoises are present throughout the year but there also seem to be seasonal 
changes in distribution and sightings rates, most likely linked to prey availability and the location of 
suitable breeding and calving habitat (Sveegaard et al.2012a, b; Weir et al, 2007; Evans et al, 2003; 
Northridge et al, 1995). For example, a pattern of peak harbour porpoise numbers off the continental 
shelf in May and June, followed by a peak in numbers on the shelf two months later, is thought to relate 
to calving (Evans et al, 2003). These aggregations, occurring in August-September, have been noted in 
several coastal locations around the UK and coincide with the peak final months of the mating season 
for harbour porpoises, with social and sexual behaviour frequently observed (Evans and Wang, 2002; 
Pierpoint, 1998).  
 
Due to the lack of markings that would allow recognition of individual animals (as is possible with many 
other cetacean species), it is not presently known whether harbour porpoises display site fidelity or 
have regular movement patterns between areas (Pierpoint et al, 1998). However, some researchers 
have reported resighting highly marked individuals in the same location over periods of time (Pierpoint 
et al, 1998; authors, personal observations) which may indicate a degree of site fidelity. Genetic studies 
have demonstrated that female harbour porpoises disperse less than male harbour porpoises (Walton, 
1997) and this may indicate that female harbour porpoises show site fidelity for the places they calve 
and nurse their young, returning to preferred areas for these activities (Baines and Earl, 1999). Harbour 
porpoises have a gestation period of 10 to 11 months (Jefferson et al, 2008). Calves are seen between 
February and September in UK waters, with a peak in June (Evans, 1992 (in Goodwin, 2007)). 
 
Harbour porpoises are typically seen individually or in small groups of up to three animals. Occasionally 
large groups are sighted, usually associated with foraging. It is not presently known if there is a social 
or co-operative feeding element to these associations, as is the case with many other cetaceans 
(Goodwin, 2007). 
 
Important foraging habitat for harbour porpoises include areas of strong tidal currents, usually near 
islands or headlands, where the currents combine with the seafloor topography to create conditions 
where prey become aggregated (Sveegaard et al.2012a, b; Embling et al, 2010; de Boer, 2006; Evans, 
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1997 (in Evans et al, 2003);). At several places around the UK these locations correspond with high 
porpoise densities.  
 
Although there is some variation in prey depending on area, season and age of the porpoise, dietary 
studies have found that sandeels, Ammodytes marinus, are the most important prey species for north 
east Atlantic harbour porpoises during the spring and summer, whilst whiting, Merlangius merlangus, is 
the most important prey in the autumn and winter months (Santos and Pierce, 2003). These will be 
supplemented throughout the year with other fish such as herring, Clupea harengus, mackerel, 
Scomber scombrus and gobies, Pomatoschistus sp. 
 
The patchy nature of survey effort sometimes makes it difficult to determine whether changes in 
sightings rates are indications of seasonal movements or an artefact of the varying levels of search 
effort (Reid et al, 2003). The low profile and small size of the harbour porpoise also make them 
considerably more challenging to see in poorer weather and higher seas (Palka, 1996). This is especially 
true of young calves that stay very close to their mother. Sightings rates therefore decrease markedly as 
sea state increases and for this reason, harbour porpoise are likely to be underestimated in offshore 
areas and in winter months when sea states tend to be higher. Difficulties associated with sighting 
harbour porpoises, combined with the general situation of less research conducted away from the coast 
and in winter months due to the rougher seas and the expense of working in such conditions, is a 
significant hindrance to gaining a more complete understanding of this species. These difficulties 
combined with a lack of a UK wide strategic approach to survey work has created an element of 
uncertainty, interpreted in different ways within the scientific community.  On one hand a lack of site 
designations, and on the other the need to take a more pragmatic approach.  This is considered in more 
detail in section 1.4. 
 

1.2  Population structure 
 
A number of highly mobile marine species show population structuring, sometimes over quite a fine 
geographical scale, not necessarily associated with isolation by distance (see, for example, de Luna et 
al., 2012). Anatomical and genetic studies on harbour porpoises have indicated that several populations 
and subpopulations exist in the North Atlantic, with a pattern of relatively fine-scale population 
differentiation along the geographical range between the Black Sea and the North Sea (De Luna et al., 
2012). In the Baltic Sea, genetically distinct populations exist (Wiemann et al. 2011). Likewise, in UK 
waters, work suggests that genetically differentiated subpopulations exist in the Irish Sea/Wales and the 
North Sea, with some possible further divisions of the North Sea population (Anderson et al, 2001; 
Walton, 1997), where up to four porpoise management units are currently recognised in the waters 
around the British Isles: 1) south-western North Sea and eastern Channel; 2) Celtic Sea, including the 
Irish Sea and western Channel; 3) west Scotland; and possibly 4) Shetland Isles and north-eastern 
North Sea, including Skagerrak (Evans and Teilman, 2009; Figure 1).  
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Figure 1. Map showing recommended Management Units for harbour porpoise in the 

ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irish 
and North Seas) Agreement Area and Environs (from Evans and Teilmann, 2009) 

 
 
Following requests from the European Commission and the OSPAR (Oslo and Paris Conventions for the 
protection of the marine environment  of the North East Atlantic) Commission on the development of 
indicators and targets for determining Good Environmental Status (GES) under the EU Marine Strategy 
Framework Directive (MSFD) (2008/56/EC), management units were reviewed and delineated for 
harbour porpoise and other cetaceans by the International Council for the Exploration of the Seas (ICES) 
Working Group on Marine Mammal Ecology (WGMME) (ICES, 2013; Figure 2). In conclusion, WGMME 
recommends the following Management Units for harbour porpoise delineated by ICES areas/division 
boundaries: 1) North Sea (NS): Area IV, Divisions VIId and part of IIIa (Skagerrak and northern 
Kattegat), the boundary between NS and Kattegat/Belt Seas; 2) Kattegat and Belt Seas (KBS): Part of 
Division IIIa (southern Kattegat) and Baltic Areas 22 and 23; 3) Western Scotland and Northern Ireland 
(WSNI): Divisions VIa, VIb2; 4) Celtic Sea and Irish Seas (CIS): Divisions VII with the exception of VIId; 
and, 5) Iberian Peninsula (IB): Divisions VIIIc and IXa. 
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Figure 2. Management units as delineated for harbour porpoise and other cetaceans by the ICES 
Working Group on Marine Mammal Ecology (ICES, 2013) 

 
 
Understanding population structure is important for conservation efforts. It is likely that the effects of 
regional threats such as bycatch will be underestimated and associated management actions will be 
inappropriate if animals are thought to be part of a single, wider population (Anderson et al, 2001; 
Walton, 1997). We recommend that it be acknowledged that cetaceans form discrete subpopulations. 
 

1.3 Status in Europe 
 
The harbour porpoise is protected regionally by the EU Habitats Directive (ClientEarth, 2013) and the 
OSPAR Threatened and Declining List (see section 6.3.2). It is considered vulnerable on the European 
Red List (Temple and Terry, 2007), and an estimated 90% of the European population is found in UK 
waters according to the UK Biodiversity Action Plan. The harbour porpoise is listed as vulnerable on the 
European IUCN (International Union for the Conservation of Nature) red list.  
 
The SCANS survey of the North Sea and adjacent waters (undertaken in July, 1994), delivered an 
estimated abundance of 340,000 (95% CI = 260,000-449,000) for the harbour porpoise (Hammond et 
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al, 2002). SCANS II (undertaken in July 2005) found a slight, but not statistically significant, decrease in 
abundance for the same area (315,027 animals; 95% CI 201,507-395,077) (SCANS II, 2006). The 
distribution had changed with densities lower in the northern North Sea and higher in the south in 2005. 
 

1.4 UK Favourable Conservation Status assessment 
 
The maintenance of Favourable Conservation Status (FCS) is central to the EU Habitats Directive. Article 
17 requires Members States to report on the implementation of measures undertaken under the 
Directive to achieve FCS. FCS has been defined in detail (JNCC, 2002). The UK has assessed the 
conservation status of the harbour porpoise, in both 2000-2006 and draft 2007-2012 reporting rounds, 
as ‘Favourable’. Despite the UK Government and the Republic of Ireland assessing their harbour 
porpoise populations as having a favourable FCS, the overall European assessment is the European 
Environment Agency’s assessment of the conservation status of harbour porpoise at a European level 
from the 2001-2006 reporting round identifies the status as ‘unfavourable – inadequate’ for all Atlantic 
biogeographic region waters, including the UK’s waters (European Topic Centre on Biological Diversity, 
2013). The overall European assessment is led by the ‘unknown’ future prospects of Belgium, France 
and the Netherlands and the ‘unfavourable-inadequate’ future prospects of Portugal, Sweden, Germany 
and Denmark. In general, in the latter countries, the population data shows a decline which is most 
often attributed to large scale gillnet fishery mortality due to bycatch.  
 
Further, recent studies question the UK Government’s ‘favourable’ assessment. For example, Brereton et 
al. (in prep) report the long-term relative abundance trend for harbour porpoise from 1995 to 2009 to 
be uncertain in UK waters, whilst the short-term relative abundance trends covering the period 2004-09 
showed a steep decline. 
 
WDC and ClientEarth have concerns with the JNCC methodology used to determine FCS for harbour 
porpoise and more widely for all cetaceans. We questioned a number of aspects of their approach and 
decision on Article 17 reporting during the recent public consultation on the draft 3rd UK Report on 
Implementation of the Habitats Directive. The current UK approach is narrowly interpreted and in order 
to assess current and future Favourable Conservation Status adequately, we believe that the use of a 
wider range of existing field data is required. Whilst overall reliance on broad-scale snapshot surveys 
such as SCANS may be accountable at a UK wide level, inclusion of regional data for inshore areas is 
also essential. Other key points and concerns relate to data interpretation and usage and include 1) 
inappropriate thresholds for determining range for some species where a one month “snap shot” was 
used for describing the entire six year reporting period; 2) inconsistencies in data use, equating habitat 
to range where one is an ecological metric and the other is spatial (where estimations of habitat that are 
equal to range may provide unrealistically high assessments for the long-term viability of species 
habitats therefore incorrectly grading an overall favourable conservation status); see further explanation 
below, and, 3) incorrectly applying EU guidance, to make assumptions of favourable habitat where 
population size is unknown. Consideration of these points in combination lead to discrepancies, 
uncertainties and a general lack of precaution in the resulting overall conservation assessment.  
 
As there seems to be an ecological and data sampling division between shelf and non-shelf areas, a 
more considered approach would be to generate separate shelf and non-shelf models for all species, 
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including harbour porpoise, combining or considering separately where appropriate for each species. 
This would be valuable for discrete species with either known or suspected meta-populations or 
ecotypes, and would also be useful for gaining clarity on distribution both on and off the continental 
shelf for widely spread species.  
 
Equating range to habitat is inappropriate, where one is an ecological metric and the other is spatial. It 
is essential to describe what is known of core habitat areas within each species range as well as the 
specific environmental connections to the processes, drivers and covariates assessed where possible. 
As a result, stating that this is favourable is likely to provide unrealistic overall assessments of a FCS. In 
particular further clarification on specific habitats should be identified where possible. Where this is not 
possible, particularly where the population is unknown, the overall assessment for habitat should be 
considered to be unknown. In some cases this would lead to a downgrading in the overall favourable 
conservation status to “unknown”. 
 
In summary, the more precautionary conclusion of the European Environment Agency of a status of 
‘unfavourable – inadequate’ for harbour porpoise in the marine Atlantic region for the second reporting 
period (2009) would be more appropriate.  
 

1.5  Challenges in spatial protection 
 
DEFRA pointed out in a letter to DG Environment (December 2012) that there were uncertainties in the 
approaches used for analysis in the WDC UK MPA report (Clark et al., 2010) and the WWF harbour 
porpoise report (Evans and Prior, 2012), both of which made recommendations for harbour porpoise 
SACs in UK waters. Given that the available data is patchy, and is likely to remain so, there are always 
going to be uncertainties regarding quality and quantity of data (see, for example, Bravington et al., 
2010). Common sense dictates an approach of ‘best available evidence’. For example, it is reported 
from JNCC’s own funded research that only a 15-30% annual decline may be detectable over the 6 year 
reporting period (Thomas, 2009) adding an additional layer of uncertainty to all existing data. A power 
analysis of the modelled density data showed that declines of 0.3 to 2.2% per year, over a 6 year 
reporting period, could be detected for harbour porpoise, bottlenose dolphin, Tursiops truncatus, and 
short-beaked common dolphin, Delphinus delphis (JNCC, 2012). Efforts are underway to substantially 
increase the power to detect smaller changes in abundance over time, where Atlantic Research Coalition 
(ARC) spatial coverage could increase to 15,000km of trackline per summer month per year (Brereton 
et al., in prep.). A larger sample size would mean that stricter criteria could be used to compile 
abundance indices (e.g. less pooling of data with different sea states), which would lead to more 
realistic trend estimates (Brereton et al., in prep.). 
 
The considerable difficulties experienced in applying Habitats Directive provisions effectively within the 
marine environment are well documented (e.g. Caddell, 2012). Despite the recognised drawbacks in the 
application of the Habitats Directive to the marine environment, the Natura 2000 network, which 
comprises of SACs along with special protection areas (SPAs) established under the EU Birds Directive 
(2009/147/EC), is a good starting point towards creating “coherent and representative networks of 
marine protected areas”, as requested by the MSFD.   
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Acknowledging the challenges of selecting sites for wide ranging species (for example, Johnston et al., 
2002), it would be advisable to select sites that encompass the wider distribution and seasonal 
movements (if known) corresponding to different life-cycle stages of the species, where particular areas 
essential to their life and reproduction can be identified (Hoyt, 2011; European Topic Centre on 
Biological Diversity, 2009). An obligation to designate sites for harbour porpoise remains (European 
Topic Centre on Biological Diversity, 2009) and a number of EU countries have already done so.  
 
“…the designation of SACs is central to achieving the objectives of the Habitats Directive and to 
maintaining or restoring, at Favourable Conservation Status, the species and habitats of Community 
interest since it requires Member States to apply the necessary conservation measures in accordance 
with Article 6.1” (European Commission, 2012).  
 
The scientific, legal and societal case for the designation of MPAs for the protection of critical habitat of 
whales, dolphins and porpoises is widely recognised (Hoyt, 2011; Clark et al., 2010; Evans, 2008). An 
additional benefit of SAC protection is the focus on environmental assessment. Article 6(3) of the EU 
Habitats Directive requires an appropriate assessment for any plan or project which could have a 
significant effect on an SAC and following the outcome of that assessment, a plan or project must not 
be granted consent unless it can be shown that it will not have an adverse effect on the integrity of the 
site.   
 
All cetaceans are offered strict species protection under Article 12 of the EU Habitats Directive (known 
as European Protected Species or EPS) however the level of protection provided under Article 12 is 
different to the protections afforded to the qualifying features of an SAC.  When resources are strained, 
the focus is naturally placed on those species offered the highest level of protection. This has been 
demonstrated to date, where assessments and associated research is focused on protected features 
within SACs, in priority to EPS which may be present within an SAC but not the reason the SAC was 
designated. 
 

2. UK designation of harbour porpoise Special Areas of Conservation 
(SACs) 

 
SACs are required to achieve a coherent and joined up Natura 2000 network across the region, yet the 
development of the Natura 2000 network within the marine environment has lagged significantly in 
comparison to terrestrial coverage (Green et al., 2012).  
 
Harbour porpoise are an Annex II listed species under the EU Habitats Directive. The UK has some of 
the highest numbers of porpoises in Europe (Booth et al., 2012). A genuinely representative network of 
Natura 2000 sites across Europe cannot therefore be completed without harbour porpoise sites in UK 
waters.  
 
Sites can be designated for harbour porpoise as the primary reason for designation (A or B grade) or as 
a qualifying feature (C grade) alongside a primary feature, requiring conservation objectives and 
management measures. A site which includes porpoises as a grade D means their presence in the site is 
non-signficant and does not require management for their conservation.  
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Following an experts' meeting, DG Environment determined that it is possible to identify areas 
representing crucial factors for the life cycle of harbour porpoise. These areas would be identifiable on 
the basis of: 
 
• the continuous or regular presence of the species (although subjected to seasonal variations) 

• good population density (in relation to neighbouring areas) 

• high ratio of young to adults during certain periods of the year  

Additionally, other biological elements are characteristics of these areas, such as a very developed 
social and sexual life. Therefore, DG Environment advocates an approach based on the above mentioned 
characteristics and suggests that this be applied with a view to site selection for this species (European 
Commission, 2001). 
 
To date, the UK has put forward 33 marine SAC sites for consideration with the harbour porpoise listed 
as a ‘non-qualifying feature’ (grade D) in all of them (Figure 3). According to European guidance, a 
population will only be ‘non-significant’ where the ‘species population are too small to be naturally 
viable, or where they occur only as vagrants’. The grade D listings mean that the harbour porpoise does 
not feature in the site management scheme, and is not taken into account in any subsequent 
Appropriate Assessment or the decision-making process (and protection) that flows from it under 
Article 6 of the EU Habitats Directive.  
 
Skerries and Causeway SAC in Northern Ireland was designated as a grade C for harbour porpoise by 
the Department of the Environment in Northern Ireland in 2012. As a result, this is the only site in UK 
waters where management measures for the conservation of porpoises are required. Conservation 
objectives and advice are available (Northern Ireland Environment Agency, 2011). 
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Figure 3. Designated harbour porpoise Special Areas of Conservation in UK waters. 

Sites for which harbour porpoise is a grade D require no management for their protection 
 
 
The European Commission held an Atlantic Bio-geographic moderation seminar in Galway in March 
2009 and determined harbour porpoise representation in the network to be ‘Insufficient/moderate’ 
overall, as there are no sites graded C or above (JNCC, 2009b). The Commission reported that Dogger 
Bank, the Minches and Celtic Deeps would provide sites for harbour porpoise (based on work 
completed by Dr Peter Evans). The European Commission has given a strong indication that it considers 
that the UK is insufficient in harbour porpoise SACs at grade C or above (JNCC, 2010a).  
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In a 2010 JNCC meeting, the minutes state that the UK feel there isn’t evidence of any particularly 
special areas apart from, possibly, an area in the Minches and sites in Welsh waters (JNCC, 2010b). No 
more details were provided. In Feb 2011, JNCC minutes state that “the EC told DEFRA at a meeting in 
December 2010 that the UK must identify sites for harbour porpoise as soon as possible; DEFRA are 
providing a response to the EC by the end of February.”  
 
In 2011, thirty three international marine mammal and MPA experts supported WDC’s call to DEFRA 
and the Scottish government to support the designation of SACs for harbour porpoises in a written 
letter. 
 
We welcome the commitment made by DEFRA in its letter to DG Environment in December 2012, where 
it is stated that “the UK is pleased that the Skerries & Causeway candidate SAC in Northern Ireland has 
recently been submitted. Harbour porpoise is a qualifying feature of that site, and the UK considers that 
this, and the information and work programme outlined in this response, demonstrates the UKs 
commitment to continuing to identify and propose sites for this species”.  
 
However, the obligation remains with the UK to propose and designate sites for harbour porpoise on the 
basis of the criteria set out in the EU Habitats Directive. JNCC is currently conducting a piece of work to 
“identify whether persistent areas of harbour porpoise and bottlenose dolphin are supported by 
available evidence” (JNCC, 2012). 
 
Concurrent to the work being undertaken by JNCC on identification of sites for harbour porpoise and 
bottlenose dolphins, a further piece of work is being conducted by the Statutory Nature Conservation 
Agencies to progress management units introduced in section 1.2 above (Evans and Teilmann, 2009; 
ICES, 2013). Application of management units rather than consideration of a national population is 
relevant as MUs delineated by clear population sub-structuring (e.g. genetic differentiation) may 
produce more meaningful ‘biological units’ for joint assessment, rather than human centric socio-
economic ones (e.g. national Exclusive Economic Zones).  
 
In accordance with Articles 4 and 6 of the EU Habitats Directive, Member States are required to 
implement a site-based approach to maintain Annex I habitats and Annex II species at FCS across the 
territory of the European Union. The adoption of “wider measures” as laid out in Article 12 of the EU 
Habitats Directive to protect harbour porpoise does not acquit Member States of their duties in this 
regard. It is not, therefore, lawful for the UK to rely on wider measures alone to achieve or maintain FCS 
for the harbour porpoise as an Annex II species (see, for example, ClientEarth, 2013). 
 

3. Designation approaches of other European countries 

In contrast to the UK, other member states have taken a different approach to SAC designation, 
investing in finer scale survey work and taking consideration of expert opinion. Examples are considered 
below, including the Dogger Bank case study, where harbour porpoise protection is required and would 
clearly benefit from being consistent across national boundaries. 
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3.1.1 Germany  
 
To investigate the seasonal distribution of harbour porpoises in the German North Sea, and to estimate 
the proportion of porpoises potentially affected by the imminent construction of offshore wind farms, 
Germany funded dedicated aerial surveys using line transect methodology, year-round between 2002 
and 2006 (Gilles et al. 2009). These data suggested porpoises moved to certain distinct areas on a 
seasonal basis depending on changing biological requirements. For example, porpoises moved into 
German waters in early spring, reached high densities in early summer and moved out of the area in 
autumn. Important aggregation zones were detected in offshore waters. In spring, hot spots at Borkum 
Reef Ground and Sylt Outer Reef were identified as key foraging areas. In summer, only Sylt Outer Reef 
persisted as a hotspot, while porpoises were more evenly distributed in autumn. Most mother-calf pairs 
were observed during spring and summer in the Sylt Outer Reef, underlining its importance as a 
foraging area when reproductive costs are high.  
 
Germany nominated 10 SACs to the European Commission in 2004 (four in the North Sea, six in the 
Baltic Sea), all of which include the harbour porpoise either as the primary reason for designation (three 
SACs with A grade and four with B grade, including all North Sea SACs) or as a qualifying feature (three 
SACs with C grade). 
 

3.1.2 The Netherlands 
 
In Dutch waters, numbers of porpoises have been subject to a marked change over the recent decades, 
and it has thus far not been possible to find any sea areas of particular significance (Camphuysen & 
Siemensma, 2011). Sites equivalent to the German hotpots have not been detected, even in the area 
bordering the Borkum Reef Ground. The most recent spring aerial surveys have indicated that harbour 
porpoises were rather evenly distributed (Scheidat & Verdaat, 2009). Harbour porpoises are seemingly 
highly mobile throughout the year in Dutch waters, with locally varying densities throughout the 
Southern Bight. Clusters of sightings may occur in certain areas, with hydrographical characteristics 
locally (and temporally) enhancing the foraging conditions (e.g. frontal systems), but these are 
seemingly short-lived and/or of seasonal importance only (Camphuysen & Siemensma 2011).  
 
Nonetheless, The Netherlands, in recognising their role in contributing to a coherent network, has 
designated four SACs with the harbour porpoise as a B grade. 
 

3.1.3 Belgium 
 
The combined results of aerial surveys, strandings monitoring data and tests with passive acoustic 
monitoring reveal a seasonal pattern, with harbour porpoises being abundant from February to April and 
more scarce from May to January. Average densities in 2008 and 2009, as estimated by aerial 
monitoring covering most of the Belgium part of the North Sea (BPNS) (with the exclusion of the 
nearshore 5 km strip), ranged from 1.01 animals per km² during April 2008 to 0.05 animals per km² in 
August 2009. In the first quarter of the year porpoises occur throughout the BPNS, including territorial 
waters (0-12 nautical miles), whereas they are restricted to more offshore and northerly waters later in 
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the year. Erratic temporary presence in the BPNS blurs general seasonal spatio-temporal patterns, 
which complicates our understanding of spatial distribution and migration (Haelters et al., 2011).  
 
Belgium has designated five SACs with harbour porpoise as a B grade (3), C grade (1) and D grade (1).  
 

3.1.4 Denmark 
 
Data from satellite tracking, aerial and ship surveys as well as mobile acoustic surveys were collected 
from 1991 to 2007 in Danish waters. Based on four management units that were proposed as a result of 
previous population structure studies, high density areas have been identified. Each high density area is 
ranked based on current knowledge of population structure, density, seasonal variation in distribution 
and other relevant information. The rankings are defined as 1=high importance, 2=medium importance 
and 3=lower importance. To localise high density habitats for harbour porpoises, kernel density grids 
were produced in ArcGIS using a common spatial analysis tool, the fixed kernel density estimator 
(Hawth's Analysis Tool, Beyer 2004). This resulted in the production of kernel density maps of high 
density harbour porpoise areas, allowing for equal comparison of data derived from differing 
methodologies such as survey and tracking data. 
 
Sixteen areas were found to contain high densities of harbour porpoise and were ranked as follows: 
Inner Danish Waters: Northern Little Belt (2), Southern Little Belt (1), Southern Samsø Belt (2), 
Northern Samsø Belt (3), Northern Øresund (1), Store Middelgrund (2), Kalundborg Fjord (1), Great Belt 
(1), Smålands-farvandet (3), Flensborg Fjord (1), Fehmarn Belt (1), Kadet Trench (2). Northern North 
Sea: Tip of Jylland (1), Skagerrak (along Norwegian Trench, 2). Southern North Sea: Horns Rev (1), 
German Bight (1) (Teilmann et al., 2008). These areas have been declared as B and C grade SACs for 
harbour porpoises (Table 1).  
 

3.1.5 Other EU countries 
 
In addition to the above countries, Evans (2012) identifies the monitoring techniques of France and the 
Republic of Ireland. Grades of each country are listed (Table 1). 

 
Table 1. Designated harbour porpoise SACs; where grade A – C sites require management measures 

(European Topic Centre, 2011 data); additional sites have been added since 2011 
 Grade  
Country A B C D total 
Belgium 0 3 1 1 5 
Germany 2 3 5 0 10 
Denmark 0 3 13 26 42 
Spain 0 2 7 3 12 
France 1 1 20 16 38 
Rep. Ireland 0 0 2 0 2 
Netherlands 0 4 0 0 4 
Poland 1 3 0 0 4 
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Portugal 0 0 0 1 1* 
Sweden 0 1 5 0 6 
UK 0 0 0** 27 27 

 
*Portugal has one ungraded site 

**Northern Ireland designated a grade C site for harbour porpoise since 2011 
 

 

3.2 Case study: Dogger Bank  
 

The Dogger Bank is a shallow area in the middle of the North Sea that extends across the UK, Dutch, 
German and Danish borders (Figure 4). Harbour porpoises are a transboundary feature of the Dogger 
Bank. Sandbanks and harbour porpoises are features that make the Dogger Bank eligible for special 
protected status under the EU Habitats Directive. While Germany and the Netherlands have both 
designated their part of the Dogger Bank as SACs because of its sandbank feature, and included the 
harbour porpoise as a qualifying feature, the UK section has only been submitted for its sandbank 
feature (Figure 4) having downgrading harbour porpoise status from grade C to D (Table 2). Denmark 
has opted not to designate their area since they consider the Danish parts of the bank to be too deep to 
classify as sandbanks. 
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Figure 4. National designations of the UK, German and Dutch Dogger Bank Special Areas of 

Conservation and associated EEZs of the UK, The Netherlands (NL), Germany (GER) and Denmark (DK) 
 
 

3.2.1 UK’s approach to the Dogger Bank SAC 
 
Over the course of approximately eight years, JNCC have re-assessed the Dogger Bank as a possible 
SAC designation nine times (Table 2). 
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Table 2. Contents and changes to assessment documents for Dogger Bank SAC between 2004 and 

2012, where EC = European Commission, DA = Devolved Administrations,  
OGDs = Other Government Departments 

 
Version and issue date  Amendments made  Issued to and date  
DoggerBank_ProformaForJN
CC.doc  

 
 
 

Defra  
15 December 2004 

DoggerBankDossier_2.0_Draf
t.doc (26

 
August 2006)  

- Draft Conservation Objectives and (revised) 
Advice on Operations added.  
- Map layout revised (v 1.1)  
 

Defra,  
Devolved 
Administrations (DAs), 
Other Government 
Departments (OGDs) 
25 September 2006 

DoggerBank_SelectionAssess
ment_3.4.doc  

- Revised site boundary based on slope 
analysis and updated scientific data;  
- Text on marine mammals amended;  
- Draft Conservation Objectives and Advice 
on Operations presented in separate 
document  
 

Defra  
3 June 08  

DoggerBank_SelectionAssess
ment_3.5.doc  

- Text on harbour porpoise amended  Defra, DAs & OGDs  
18 June 08  

DoggerBank_SelectionAssess
ment_4.0.doc  

- Amended site boundary based on new 
survey data from April 08  
- Harbour porpoise graded as qualifying 
feature of the site (grade C)  
- Site centroid and boundary co-ordinates 
changed to degrees, minutes and seconds  
- Site map changed to incorporate 50m sand  
- Text description of 50m sand incorporated  
- Map of European SACs changed to GEBCO 
bathymetry  
- Text changed in all sections to incorporate 
April 2008 survey data  
 

Defra, DAs & OGDs  
28 October 2008  

DoggerBank_SelectionAssess
ment_v5_0.doc  

- Amended site boundary  and re-grading of 
harbour porpoise (grade D) following 
reassessment of data in response to 
scientific questions on site justification  
 

Defra, DAs  
5 March 2010  
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DoggerBank_SelectionAssess
ment_v6_0.doc  

- Site changed to possible SAC throughout 
the document  
 

Public consultation  
20 August 2010 

DoggerBank_SelectionAssess
ment_v7_0.doc   

- Document updated following comments 
from formal consultation.  
 

Defra, MPA Sub-Group  
13

 
December 2010 

DoggerBank_SelectionAssess
ment_v8_0.doc  

- Document updated following comments 
from Joint Committee MPA sub-group, 
UKMBPSG and UK MPA Policy Group Node 
12 added to site boundary and site area re-
calculated.  
 

Defra 
21

 
January 2011  

DoggerBank_SelectionAssess
ment_v9_0.doc   

- Site changed to candidate SAC throughout 
the document  
 

EC 
26

 
August 2011  

 
 
 
The proposed site boundary has been amended three times, and harbour porpoise re-graded from a 
qualifying grade C in version 4.0 to a non-qualifying grade D in version 6.0 of the assessment. The re-
grading of the harbour porpoise appears to rest solely on the interpretation of one of the site selection 
criteria, that is the criterion relating to the size and/or density of the population in relation to both 
national populations and populations in neighbouring areas. The data used for the assessments, mainly 
Joint Cetacean Database (JCD), and SCANS II data, was not amenable to analysis of the ratio of calves 
to adults (Pinn 2009; JNCC 2008), yet this criterion somehow scored a negative point in the 2011 
assessment as there “is no evidence to indicate that there is a high ratio of young to adults for the 
Dogger Bank area. We therefore cannot conclude that the proposed site is important for harbour 
porpoise in this respect. There is also no evidence of very developed social and sexual life for the 
species at Dogger Bank” (JNCC, 2011). Unfavourable weather conditions, and the small size and 
elusiveness of porpoises and, importantly, their calves, make such an assessment challenging. It’s not 
clear how many hours of dedicated baseline survey data the UK government used in its analysis. 
 
Furthermore, the UK interprets the additional criterion by the European Commission (see above), “Good 
population density (in relation to neighbouring areas)”, as meaning that the density of the population in 
the proposed site must be ‘better than’ surrounding areas. We argue that selection of harbour porpoise 
SACs must be made in proportion to the representation within its territory of harbour porpoise habitat 
(also see ClientEarth, 2013). 
 
According to UK policy for identifying site boundaries, such boundaries were based on overall grade A 
and B habitats and species only (Pinn, 2009). Grade C habitats and species were added where they 
occurred within those sites, but the site boundaries were not altered or extended to capture grade C 
features (nor sites proposed only for grade C features). Grade D features have no specific requirements 
beyond mention of their presence. 
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The UK developed the following protocol to aid its assessment (Pinn, 2009):  
 

i. for areas for which there is no pre-determined boundary, then the four sub-criteria 
(including the 'other biological elements' issue) by the European Commission should be 
assessed first. If a grading of A or B appears justified, then a provisional site boundary 
could be drawn and the population estimated and an overall score for the element derived;  

ii. for areas where a pre-determined boundary does exist, then the four sub-criteria can be 
scored separately, the size of the population can be estimated and an overall score derived 
for the element from these. This part of the protocol allows sites to be graded C or D. 

 
The UK government predetermined the boundary of the Dogger Bank SAC by first selecting the extent of 
the sandbanks feature. While the analysis in this paper (and in ClientEarth, 2013) supports inclusion of 
the harbour porpoise as a qualifying feature within the existing Dogger Bank SAC, the way in which the 
UK Government predetermined the boundary of the Dogger Bank SAC has increased the difficulty for the 
harbour porpoise to obtain protection within the Dogger Bank. 
 
By determining the SAC boundary according to the sandbank feature, harbour porpoise features were 
assessed subsequently against the sub-criteria and as a result, a harbour porpoise population was 
estimated with the proposed sandbank determined SAC boundary. According to this subsequent 
assessment, harbour porpoises scored a grade C and then after redrawing the initial boundary and 
excluding certain sub-criteria, a grade D.  
 
However, if the UK, knowing that the region contained potentially qualifying areas for harbour porpoise 
(from published reports) as well as for sandbanks, had made a broad assessment of the area first, then 
this may have yielded a B or C grading for harbour porpoise. A different boundary may have been drawn 
and more appropriately taken into account harbour porpoise habitat and ultimately resulted in both 
sandbanks and harbour porpoise qualifying as features.   
 
The UK used each of the EU criteria with respect to the data available for UK waters and suggested 
divisions for particular gradings (Pinn, 2009). When survey effort covered 12 months of the year, the 
suggested divisions for harbour porpoise grading of presence were: 

1 – 4 months of the year continuous presence: D grade 
5 – 9 months of the year continuous presence: C grade 
10 – 12 months of the year continuous presence: A / B grade 

 
Using annual effort related sightings rates ‘placed in the appropriate biological context’, the suggested 
divisions for grading population sightings rates of harbour porpoises in relation to neighbouring areas 
were:  

No statistically significant difference in sightings rate for the proposed site and neighbouring 
areas: D grade 
Statistically significant difference at p < 0.05: C grade 
Statistically significant difference at p < 0.01: B grade 
Statistically significant difference at p < 0.001: A grade 
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As regards the scoring of population size, in view of the variability of the data, and the mobile nature of 
the species, JNCC suggested that population estimates should be at the upper end of the range 
indicated in Annex III of the EU Habitats Directive. The resulting UK gradings were: 

> 60% of biologically meaningful population: A grade 
> 10% of biologically meaningful population: B grade 
> 1% of biologically meaningful population: C grade 

 
An element of subjectivity exists in interpreting the EU criteria and other assessments of the JNCC 
grading criteria have been made e.g. Evans and Prior, 2012. 
 

3.2.2 Germany’s approach to the Dogger Bank SAC 
 
Germany did not use SCANS data when deciding on the designation of the Dogger Bank, but rather used 
site specific aerial survey work from 2002 and 2003. Germany has carried out regular regional 
monitoring surveys focusing on harbour porpoises in the North Sea since 2002 to obtain better 
knowledge on the distribution of harbour porpoises. These data were used to inform management 
decisions relating to the implementation of wind parks, and to identify Natura 2000 sites for harbour 
porpoise (Scheidat et al., 2004).  
 
The Dogger Bank site was designated for its sandbank habitat, but is also graded B for harbour 
porpoises (Population B, Conservation B, Isolation C, Global B; see Table 3). The site has a higher 
density of animals present than surrounding North Sea areas and it was considered to represent a 
calving area. 
 
Germany considered three selection criteria for designation of sites (including Dogger Bank):  

• continuous or regular presence over May to August (coverage in autumn and 
winter was very low by comparison to the spring / summer data); 

• high population density (approximately >2 individuals km
-2

); and,  
• high ratio of mother-calf pairs (60% of sightings).  

 
No justification for the density threshold used has been provided. In the North Sea, only one site, Sylt 
Outer Reef, qualified under these criteria (Gilles et al., 2008). The densities recorded at Dogger Bank 

were 1.0 and 1.5 animals per km
-2 

in 2002 and 2003 respectively. Irrespective of these lower densities, 
Germany designated the Dogger Bank with the harbour porpoise as a grade B feature.  
 
Further studies conducted between 2002-2006 in the German part of the Dogger Bank estimated that 
harbour porpoise densities were highest in summer (0.95 ind/km2; CV=0.41). Within the framework of 
the German Natura 2000 monitoring programme, the same area was re-surveyed in June/July 2009 and 
densities were estimated to be 3.93 ind./km2 (CV=0.40; Gilles et al., 2012); the highest density ever 
estimated in this area.  
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3.2.3 The Netherlands’ approach to the Dogger Bank SAC 
 
The Netherlands designated the Dogger Bank for its sandbank feature whilst also choosing to protect 
Annex IV species that occur in these areas, including migrating harbour and grey seals and harbour 
porpoises. For the harbour porpoise, it was considered difficult to determine effective measurements in 
(only) the Natura areas.  “... the State Secretary wants to take generic measures for the North Sea and 
not per marine reserve (Natura 2000 regions) since measures for the individual areas are not effective. 
The porpoise is a mobile species that doesn't pay attention to established areas.”1 Therefore, The 
Netherlands drafted a harbour porpoise conservation plan (Camphuysen and Siemensma, 2011). This 
means that, although the designation documents include the harbour porpoise, measures are taken on a 
wider North Sea wide scale.  
 
The assessment of the Dogger Bank SAC (Table 3) was based more on ‘expert judgement’ than on 
quantitative information (Jak, pers. comm.). The harbour porpoise was considered a common species 
and graded C. This was originally based on the SCANS numbers presented by Hammond et al. (2002) 
and data from the Southern North Sea (Arts & Berrevoets, 2005). For population percentage, an equal 
distribution in the Dutch part of the North Sea was assumed, and while the area of the Dogger Bank is 
only 8% of it, grade B was given. The criterion of protection was assumed to be B and isolation scored a 
C - not isolated. The general overall assessment however was given a grade B, since the area is of 
importance for the harbour porpoise. 
  
Within the Dutch part of the Dogger Bank a harbour porpoise density of 0.40 (CV=0.40) in July 2010 
and 1.03 ind./km2 (CV=0.38) in March 2011 was estimated (Geelhoed et al., 2011).  
 

3.2.4 Summary of Dogger Bank 
 
A more detailed overview of existing data is given in section 4.5. It seems, however, that The 
Netherlands and Germany did not solely rely on survey results, but have used expert judgement as 
evidence when designating their parts of the Dogger Bank as SACs with the harbour porpoise as a 
qualifying feature (also see ClientEarth, 2013). Expert judgement is important in data limited situations 
(Ardron, 2008). The UK approach is in stark contrast to the approach taken by The Netherlands and 
Germany (Table 3). 
 
 
 
 
 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 http://www.noordzeenatura2000.nl/index.php?option=com_content&view=article&id=195&Itemid=177&lang=en 	  
2 http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/notices-and-consultations/east-mingulay/  
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Table 3. Comparison of assessment criteria for harbour porpoise on the Dogger Bank SAC by country 
 
 Expert judgment 

used in 
assessment? 

Population Site assessment 

   Population Conservatio
n 

Isolation Global 

      
UK No Present D    
 
Germany 

 
Yes 

 
501 - 1000 

 
B 

 
B 

 
C 

 
B 

 
The 
Netherlands 

 
Yes 

 
C 

 
B 

 
B 

 
C 

 
B 

 
 
The designation of protected sites for harbour porpoises should involve more than just identifying 
existing areas of high harbour porpoise density. Understanding the physical mechanisms that influence 
the formation and persistence of such aggregations is essential in order to define and implement pelagic 
protected areas, because the design of protected sites must be guided by a consistent ecosystem based 
and precautionary understanding of natural history and habitat variability (Hyrenbach et al., 2000).  
 
It would be advisable to select sites that encompass the wide distribution and seasonal movements (if 
known) corresponding to different life-cycle stages of harbour porpoises where particular areas 
essential to their life and reproduction can be identified.  
 
The EU Habitats Directive requires particular attention to be paid to ‘scientific work necessary for the 
implementation of Article 4 [SAC designation]...and transboundary cooperative research between 
Member States shall be encouraged’ (Article 18). The requirement of a coherent European ecological 
network could imply a need for cooperation (van der Kooij, 2011). Van der Kooij (2011) recommends 
providing an increasing role for the European Commission and the Habitats Committee within the 
process of the designation and management of the Dogger Bank and other transboundary areas as an 
MPA. Furthermore, when looking at the relevant legal instruments an amendment of OSPAR 
Recommendation 2003/3 (OSPAR, 2003c) provides an option to further establish a specific legal basis 
for cooperation (van der Kooij, 2011). 
 
The criteria and guidance given through Annex III of the EU Habitats Directive and the EU seem to be 
open to wide interpretation by Member States. Thus leading to inconsistent decisions on designation of 
SACs and management plans and, consequently, leading to a failure to create a 
coherent implementation of the EU Habitats Directive and subsequently diminishing its resultant effect.  
 
WDC believe the UK government’s interpretation of the EU criteria is too strict to be practical for 
implementation. A more pragmatic alternative interpretation of criteria has been presented (Evans and 
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Prior, 2012). In order to identify sites, the criteria must be used as a whole and in the context of the 
precautionary principle, and also considering evidence from neighbouring countries.  
 
There is clearly a lack of coordination among the North Sea coastal states with regard to the designation 
of transboundary areas such as the Dogger Bank (Dotinga and Trouwborst, 2009). Even though 
Germany and the Netherlands have taken different approaches to proposing sites for the harbour 
porpoises, consistent amongst these Member States is the collation of datasets and additional research 
in potential SAC areas where initial data indicated that the area might be important to harbour porpoise 
populations. Given the dichotomy of the approach taken by the UK, and Denmark, the outcome has 
resulted in varying levels of protection across the region, likely leading to ineffective protection of this 
large marine ecosystem. Coherent management will require a more structured approach. 
 
WDC’s own MPA report shows the Dogger Bank as an 'area of interest' site with a strong '5' rating 
(Clark et al., 2010). In fact, it was only one point away from being critical habitat. The WDC MPA report 
concluded that the Dogger Bank is important but there is a lack of data and further research is required 
to fully understand how critical the area is. Evans and Prior (2012) came to a similar conclusion, 
identifying the Dogger Bank as an ‘Areas of Search’ that could potentially form part of the SAC network, 
but which may require further survey work to confirm its importance for harbour porpoise and/ or to 
define boundaries (see Section 3.2.1). Since its release, more transboundary research has been 
conducted using aerial transects that further demonstrates the value of the site for harbour porpoise 
(for example, Gilles et al., 2012; Marine Conservation Research International, 2012; detailed in Section 
4.5 below). 
 

4. Regional scientific assessments for UK harbour porpoise 

Regional assessments were produced via a meta-analysis (Clark et al., 2010) and have been reproduced 
here for completeness. It is not always appropriate to compare densities produced from different types 
of survey methodologies and different analytical techniques that are replicated in the range of survey are 
described in this section. However, although not always comparable, this section demonstrates the 
current ‘best-available’ knowledge, either directly observed or estimated, on harbour porpoise 
abundance around the UK. For further details of this analysis please refer to Clark et al. (2010).   

 
4.1 West and south west Scotland 
 
The region is host to some of the highest densities of harbour porpoise in Europe (Booth et al., 2013). 
Predicted distributions revealed a consistent inshore presence for the species throughout the west coast 
of Scotland and confirmed that predictable oceanographic features could help inform the establishment 
of SACs for the species (Booth et al., 2013). Several studies have shown the west of Scotland, and 
especially the Hebrides, to be of particular importance to harbour porpoises (including Evans and Wang, 
2002; Northridge et al, 1995). The SCANS II survey that took place in July 2005, recorded one of the 
highest densities of harbour porpoises in the northeast Atlantic for the Hebrides, at 0.394 animals/km2. 
Other density estimates produced in the region covered two smaller areas, the Inner Hebrides and the 
Firth of Clyde, again for the summer months. A very high density estimate of 1.071 animals/km2 was 
reported for the Inner Hebrides, an area frequently reported to host concentrations of harbour porpoises 
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(Embling et al, 2010; Marubini et al, 2009; Evans and Wang, 2002; Pollock et al, 2000) and a high 
density of porpoises was also recorded for the Firth of Clyde, 0.823 animals/km2. There are much less 
data available for the Firth of Clyde compared to the Inner Hebrides, but this high density estimate 
suggests it may also be an area of importance for harbour porpoises. High densities of harbour 
porpoises during the summer, the time of year when these animals breed and produce young, suggests 
these waters may be important for these behaviours. This needs further investigation. 
 
An in-depth study reviewing 22 years of effort-related harbour porpoise data from around the UK found 
the coastal waters of west Scotland, including the eastern sectors of The Minches and the Sea of the 
Hebrides (around the Isles of Skye, Mull and the Small Isles), to be one of four sites of key importance 
to harbour porpoises in UK waters (Evans and Wang, 2002). This analysis found that porpoises are 
present in every month of the year, with higher concentrations in several months, including during the 
April-September period when calving takes place. They also found a higher than average proportion of 
calves to adults in the area which suggests its importance for calving and/or breeding for harbour 
porpoises. 
 
The long time series of data showed that this situation has been consistent over many years. Numerous 
studies in the region over recent years have reported high encounter rates for harbour porpoises. 
Encounter rates are generally highest in the spring and summer months, particularly in the Gairloch 
region (Dolman et al., 2012; MacLeod, 2001), around the Isle of Skye (Embling et al, 2010; Marubini et 
al, 2009; Goodwin and Speedie, 2008; Pollock et al, 2000), and in the Firth of Lorn and the Sound of 
Jura (Pollock et al, 2000; Embling et al, 2010). Outside of the summer months data are scarcer, but 
relatively high encounter rates have been recorded in the northern part of the Minch in autumn 
(MacLeod, 2001). Data on harbour porpoise calf presence are problematic due to difficulties in sighting 
such small animals and they are therefore likely underreported. However, studies have reported 
relatively high numbers of groups with calves in The Minches and the Sea of the Hebrides (Weir, 2008; 
Evans and Wang, 2002), and an aerial survey of the Inner Hebrides found a high calf to adult ratio with 
calves making up 10% of all animals sighted (SCANS II, unpublished data (in Embling et al, 2010)). The 
presence of a higher proportion of mother and calf pairs is an indication that the area is used by harbour 
porpoises for calving (Baines and Earl, 1998). This is supported by research in the Gairloch region 
suggesting behaviour typical of porpoises calving (Dolman and Hodgins, 2009). 
 
Spatial modelling of harbour porpoise data has been used to look at distribution in the region on a finer 
scale. One model, created using four years of survey data from the month of August, predicted four 
areas of high relative abundance: 1) the region between Ardnamurchan, Coll and the Small Isles, which 
the authors highlight is also important sandeel habitat (harbour porpoise prey), 2) south east of Barra, 
an area they speculate may be preferentially used in seasonal movements to enter the Sea of the 
Hebrides from offshore areas to the west, where other surveys have made sightings (Macleod et al, 
2003; Macleod et al, 2007), 3) north east of Skye to Gairloch, and 4) west of Pairc Peninsula (Isle of 
Lewis) to the Shiant Islands (Marubini et al, 2009). Previous studies have found the area south of Barra 
to have relatively high porpoise abundance (MacLeod, 2001) and as discussed above, Gairloch has been 
identified as an important area for porpoise calving, whilst other studies have also noted it to be a highly 
significant location for harbour porpoises (Dolman et al., 2012; Dolman and Hodgins, 2009; Shrimpton 
and Parsons, 2000). 
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A second habitat modelling study using summer data from further south in the Hebrides predicted 
highest densities close to the mainland – in the Sound of Jura, the Firth of Lorne, between Mull and the 
Treshnish Islands, in patches around the Small Isles and in the Sound of Sleat (Embling et al, 2010). 
Although harbour porpoises clearly use the whole area, the same core, high-use areas were predicted 
over three years. Some inshore areas – the Sound of Mull, the upper Firth of Lorne and the upper Sound 
of Jura – had sightings rates almost as high as the high-density areas identified, but could not be 
included in the analysis because of a lack of environmental data. The authors suggest that these are also 
important to harbour porpoises and should be considered alongside the areas identified by the model. 
 
Generally, Booth et al. (2013) demonstrated that predictable, static physical oceanographic features are 
important proxies in determining harbour porpoise distribution in the west of Scotland. In both visual 
and acoustic models, porpoise encounter rates were best predicted by seabed depth, slope, distance 
from land and tidal range. Booth et al. (2013) concludes that whilst there is also some temporal 
variation between and within years, there are key factors that can be used to identify important regions 
for harbour porpoises off the west coast of Scotland. 
 
Detection rates varied considerably between 0.04 and 0.13 ind. km−1 among years, though this variation 
did not correspond to changes in coverage. During acoustic surveys between 2004 and 2010 (in sea 
states ≤6), 5779 acoustic detections were made (overall 0.1 detections km−1) (Booth et al., 2013).  
 
A strong inshore distribution for harbour porpoises was demonstrated throughout the west coast of 
Scotland. The highest encounter rates were predicted in the northern Sound of Jura, northeast Firth of 
Lorn, within the Sound of Mull, around the Treshnish Isles to the west of Mull and throughout the Small 
Isles, particularly in the Sound of Sleat. Additionally, predicted rates were high along the east coast of 
the Outer Hebrides, throughout the Little Minch, between Skye and the Outer Hebrides, and within the 
more coastal reaches of the Minch. Low encounter rates were predicted in the southwest part of the 
study region and to the west of the Outer Hebrides islands, particularly North and South Uist (Booth et 
al., 2013). 
 
Brereton et al. (in prep.) reported a 40% decline in harbour porpoise summer occupancy in the Minch 
between 2001 and 2006. In the same period, a 0.3% decline in harbour porpoise summer occupancy 
was observed in the Sea of Hebrides. 
 
Although harbour porpoise distribution changed over a seventeen year period (1992-2009), consistent 
“hotspots” were identified (Harries et al., 2011). Harbour porpoise distribution has changed over both 
time and space, and in 2010, harbour porpoise density was highest around the Hebrides (Scott-
Hayward et al., 2012). 
 
Of the data collected on the west coast, harbour porpoise density was greatest in the northern Minch, 
the east and north coasts of Skye and to the south of Mull (Booth et al., 2013). The very high densities 
along the northern boundary of the area are also surrounded by the highest levels of uncertainty and 
should, therefore, be interpreted lightly. However, in general, the predicted density surface compared 
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well in terms of describing areas of lower and higher density, with other spatial models of harbour 
porpoise in this area (e.g. Marubini et al., 2009) (Brereton et al., in prep). 
 
To the west and north of the Outer Hebrides, data are much sparser. Harbour porpoises are generally 
only recorded in low numbers although some studies have reported high relative encounter rates west 
of the Uists and north east of Lewis (Pollock et al, 2000; Lewis et al, 1998; authors personal 
observations). Higher sea states and poorer weather offshore will inhibit the sighting of harbour 
porpoises and may mean they are underestimated in these areas. 
 

4.2 Far West Scotland 
 
The predominant view of harbour porpoises is of a species largely confined to nearshore waters less 
than 200m deep but despite this, several studies report their presence in deep offshore waters, albeit in 
relatively small numbers. The Wyville-Thomson Ridge and surrounding channels is an area noted for 
porpoise presence (Evans and Wang, 2002; MacLeod, 2001; Pollock et al, 2000). Further research is 
required in offshore waters. 
 

4.3 North Scotland 
 
The first SCANS survey (in July, 1994) recorded the highest densities in UK waters for the area around 
the Northern Isles – 0.783 animals/km2, and an abundance of 24,335 animals. The adjacent survey area, 
covering the waters to the east, west and north of the Northern Isles recorded a moderate density of 
0.363 animals/km2. Spatial modelling of this data predicted a large area of high density spanning much 
of the waters of the east, north-east and north of Scotland. 
 
A multi-year study during the 1990s covering porpoise distribution and habitat use in Shetland's coastal 
waters found them to be widespread but with concentrations on the east and south coasts of mainland 
Shetland (Evans, 1997). The most important areas were Sumburgh Head/Quendale Bay, Mousa Sound 
to Helliness, south Noss Sound, and east Whalsay/Out Skerries. These areas tend to be characterised by 
strong tidal currents and as in other areas, harbour porpoises seem to take advantage of these 
conditions to forage (Evans, 1997). 
 
Analysis of over 20 years of harbour porpoise data from around the UK found Shetland to be one of four 
sites rated most important for this species (Evans and Wang, 2002). Porpoises were shown to be 
present here in every month, with high concentrations during the April-September key calving period. 
They also found that a higher than average proportion of calves to adults was recorded here in August 
and September, suggesting its importance as a calving and/or nursery area (Evans and Wang, 2002). 
 
However, distributional changes appear to have occurred in recent years and porpoise sightings have 
become much less common (Evans and Wang, 2008). This observation was supported by the SCANS II 
survey that took place in 2005 and found densities to be less than half of what they were during the 
mid-1990s, at 0.274 animals/ km2 around the Northern Isles (SCANS II, 2006). Spatial modelling of this 
dataset suggested that at a large scale, the area of high density observed off south east Scotland in 
1994 had largely dispersed by 2005 (SCANS II, 2006). To the north of the Scottish mainland, high 



	   36	  

densities had persisted and intensified (SCANS II, 2006). High densities of harbour porpoises during the 
summer, the time of year when these animals breed and produce young, suggests these waters may be 
important for these behaviours. This needs further investigation. 
 
The reasons for the apparent changes in distribution are unknown but may be related to prey 
distribution and abundance (Evans and Wang, 2008). Shortages of sandeels, a staple food source for 
harbour porpoises as well as other cetaceans and seabirds, have been observed in the region over 
recent years and linked to starvation and breeding failures in seabirds (JNCC, 2005). The observed 
decrease in harbour porpoise sightings may be a result of reduced prey availability. Relatively high 
sightings rates have also been recorded near the Fair Isle and in Orkney's coastal waters, during spring, 
summer and winter (Evans and Wang, 2002; Pollock et al, 2000). There is however very little 
information about harbour porpoise presence and use of this area. 
 

4.4 East Scotland 
 
This region is home to significant numbers of harbour porpoises. The SCANS survey (in July, 1994) 
recorded the highest density of porpoises in UK waters off the Northern Isles and the Inner Moray Firth 
at 0.783 animals/km2 and an abundance of 24,335 animals (Hammond et al, 1995). The adjacent survey 
block covering the waters of north Scotland and the Outer Moray Firth recorded a moderate density of 
0.363 animals/km2. Spatial modelling of this data predicted a large area of high density covering the 
waters of east, northeast and north Scotland (Hammond et al, 1995). 
 
Ten years later when this survey was repeated (SCANS II), this high density area had changed, and only 
moderately low densities of harbour porpoises were recorded for northeast and east Scottish waters 
(SCANS II, 2006). The reasons for this are unknown but may be related to prey distribution and 
abundance (See East England section below for further discussion). 
 
For the Inner and Outer Moray Firth, harbour porpoises are the most commonly sighted cetacean, found 
throughout the area, in inshore and offshore waters (Thompson et al, 2010). For most or all of the year, 
harbour porpoises are widely distributed throughout the Inner Moray Firth (Bailey and Thompson, 2009; 
Hastie et al, 2003; Evans and Wang, 2002), an area designated as a Special Area of Conservation (SAC) 
for bottlenose dolphins. There does appear to be some segregation between the two species in this 
area, perhaps unsurprising given that bottlenose dolphins are known to attack harbour porpoises 
(Bailey and Thompson, 2009; Thompson et al, 2004). Investigations of variation in occurrence of 
harbour porpoises in different areas of the Moray Firth (Cromarty Firth. Lossiemouth and Outer Moray 
Firth) showed that porpoises were most regularly detected acoustically in the Outer Moray Firth, where 
site differences in the monthly percentage of hourly samples that recorded positive detections were 
significant for porpoises (Bailey et al., 2010). Although porpoises can be sighted throughout the Inner 
Moray Firth, surveys and habitat modelling studies suggest higher relative densities away from the 
coastal areas used by bottlenose dolphins - towards the centre of the area from the outer SAC boundary 
towards the Inverness Firth, and also off Helmsdale on the northern coast (Bailey and Thompson, 2009; 
Hastie et al, 2003). High ratios of young to adult harbour porpoises were also found for this region, 
suggesting its importance for both breeding and calving (Evans and Wang, 2002). 
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Fewer data are available overall for the Outer Moray Firth, particularly the northern and central waters, 
but recent visual and acoustic surveys have found porpoises to be widespread in this area for much of 
the year (Eisfeld et al, 2009; Thompson et al, 2010). Acoustic monitoring found the highest level of 
detections in the Outer Moray Firth and recorded harbour porpoises at 97.5% of sites for an average of 
6.7 hours a day (Thompson et al, 2010). Visual surveys carried out in conjunction with the acoustic 
monitoring supported these results, with harbour porpoises encountered on all surveys across the 
Outer Moray Firth, and with relatively high sightings rates (Thompson et al, 2010). High densities of 
harbour porpoises during the summer, the time of year when these animals breed and produce young, 
suggest these waters may be important for these behaviours. This needs further investigation. 
 
A multi-year study of the southern coastal region of the Outer Moray Firth also reports high relative 
abundance of harbour porpoises for this area (Robinson et al, 2007). Numbers apparently increase 
progressively from May through to October. During the summer months, females and calves moved 
inshore, which the authors consider is due to sheltered inshore waters providing preferred calving 
habitat. Similar to other areas, neonatal calves were mostly observed between May and July. Increases 
in harbour porpoises over the summer are also likely due to sandeel availability in the area, providing 
good foraging opportunities (Robinson et al, 2007). 
 
Nearby, along the Aberdeenshire coast, harbour porpoises are also present throughout the year, with 
abundance peaking in August and September. Researchers concluded that the seasonal increase in 
harbour porpoises in the area was partly due to their preferential use of inshore waters for calving, and 
also to take advantage of foraging opportunities (Weir et al, 2007). Most calves and juveniles were 
recorded between June and September, with the peak of sightings in June. This is the key period for 
harbour porpoise calving and indicates that the area is used for this purpose (Weir et al, 2007). The 
timing of the increase in harbour porpoise sightings matches the time when mackerel are known to 
move inshore, and the particular area most favoured by porpoises is reportedly also where large 
numbers of mackerel are present (Weir et al, 2007). 
 
In a study looking at several decades of harbour porpoise data from around the UK, the southern coast 
of the Moray Firth and the north east Aberdeen coast came through strongly as an important area for 
harbour porpoises (Evans and Wang, 2002). Records over many years show they are present for most 
of the year and in significant concentrations during the summer calving months. Data on young animals 
are generally problematic because of the difficulties with sighting calves, but several areas in this region 
were identified as having higher than average proportions of calves to adults – the Banff coast (June), 
the Inner Moray Firth and north Aberdeen coast (July), and the Aberdeen coast again in August (Evans 
and Wang, 2002). Bravington et al. (2010) states that evidence of persistent areas of high porpoise 
density are lacking, but with indications of hotspots east of the Moray Firth and Firth of Forth. For the 
remainder of this region – coastal south east Scotland, offshore east Scotland and the northern Moray 
Firth – there are insufficient data available to make an assessment of its importance for harbour 
porpoises. 
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4.5 East England 
 
The seasonal pattern in the southern North Sea appears to be for a peak in numbers in coastal waters in 
early spring followed by a northward migration towards more offshore waters. However, whilst some 
studies report that numbers of harbour porpoises in coastal waters around the southern North Sea then 
remains low for the summer (Haelters and Camphuysen, 2009), others have found a second peak off 
the east of England in August and September, possibly highlighting a regional difference (Evans and 
Wang, 2002). 
 
The major SCANS surveys undertaken in the summers of 1994 (SCANS) and 2005 (SCANS II) across 
the North Sea and European Atlantic continental shelf waters provided some interesting insights into 
possible large-scale changes in harbour porpoise distribution in the North Sea over recent years. The 
1994 survey (Hammond et al, 2002) recorded moderate numbers of harbour porpoises off the east of 
England and in the central/southern North Sea region (0.387 animals/km2 and 0.34 animals/km2). Yet 
when SCANS II took place in 2005 (SCANS II, 2006), numbers in the south North Sea had increased 
greatly and densities of 0.562 animals/km2 were recorded, while in the northern North Sea a 
corresponding decrease was detected. This may indicate a redistribution of porpoises from north to 
south, which is thought to be most likely due to changes in the distribution or availability of prey 
(SCANS II, 2006). Highest densities in 2005 stretched from The Wash and the north Norfolk coast, 
north and west to the Dogger Bank region (SCANS II, 2006). Many sandbanks exist in this area, 
important habitat for sandeel and other prey species utilised by harbour porpoises, other marine 
mammals, seabirds and fish (JNCC, 2010). 
 
Other studies have highlighted the importance of the Dogger Bank area to harbour porpoises, other 
cetaceans and many species of seabirds, and multi-species feeding associations have been documented 
here (Gubbay et al, 2002; Camphuysen et al, 1995). Surveys over the German sector of the Bank found 
high densities of porpoises (1 - 1.5 animals/km2) (Gilles et al, 2008). An acoustic study based on 
offshore installations on the Dogger Bank recorded porpoises regularly around the installations and 
considered these may be important foraging areas for this species (Todd et al, 2009). The authors also 
noted that if porpoises cluster around these installations as their research suggests, these animals may 
be omitted by population surveys such as SCANS as survey vessels would have to remain outside the 
500m exclusion zone. Trying to understand these large-scale changes in distribution, and the driving 
forces behind them, will only be possible by repeating North Sea wide surveys such as SCANS on 
decadal or more frequent basis, and also by investigating porpoise-prey dynamics. The SCANS surveys 
— designed to provide large-scale population estimates — provide no information on the relative 
importance of habitats at a fine scale. It may be that smaller areas within the North Sea are important to 
harbour porpoises. Smaller scale surveys are also necessary to determine if some areas remain 
important to harbour porpoises throughout these larger scale fluctuations. 
 
Studies conducted between 2002-2006 in the German part of the Dogger Bank estimated that harbour 
porpoise densities were highest in summer (0.95 ind/km2; CV=0.41). Within the framework of the 
German Natura 2000 monitoring programme, the same area was re-surveyed in June/July 2009 and 
densities were estimated to be 3.93 ind./km2 (CV=0.40; Gilles et al., 2012); the highest density ever 
estimated in this area. Within the Dutch part of the Dogger Bank a harbour porpoise density of 0.40 
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(CV=0.40) in July 2010 and 1.03 ind./km2 (CV=0.38) in March 2011 was estimated (Geelhoed et al., 
2011). Most recently, 1,104 harbour porpoises (97 calves) were sighted on surveys conducted in the 
Dogger Bank and adjacent areas, encompassing UK, Dutch, Danish and German waters. The highest 
encounter rates were achieved in UK and Danish/German waters. Harbour porpoise density in the entire 
study area was estimated to be 1.82 (CV=0.31) (Gilles et al., 2012). 
 
A survey including UK, Dutch, German and Danish portions of the Dogger Bank was conducted in 
November 2011 undertaking over 4187 km of survey effort (Marine Conservation Research 
International, 2012). Thirteen harbour porpoise groups were observed with between one and six 
individuals per group (mean group size = 1.6). The acoustic detection rate was approximately 50 times 
higher, with 769 unique events being identified of which 561 were made on the survey trackline (19.0 
detections per 100 km), indicating that the species is far more prevalent in these waters than indicated 
by sightings data alone. There were significantly more detections in the west of the survey region than 
the east, with peak detections (43.7 per 100 km) in the waters to the southwest of the cSAC (MCRI, 
2012). In comparison with other regions, the acoustic detection rate for harbour porpoises was high 
throughout the study area (MCRI, 2012). 
 
A review and analysis of over 20 years of harbour porpoise data from around the UK identified three 
areas off the east coast of England that are likely to be consistently important to harbour porpoises – 
east of Northumberland, east of Yorkshire, and particularly, east of the Wash near the Norfolk coastline. 
Harbour porpoises have been recorded in these locations for most or at least some months of the year, 
with high concentrations in several months, and records over several years (Evans and Wang 2002). For 
east of the Wash these concentrations occur during April to September, the key calving period for 
harbour porpoises (Evans and Wang 2002). High densities of harbour porpoises during the summer, 
the time of year when these animals breed and produce young, suggest these waters may be important 
for these behaviours. This needs further investigation. 
 

4.6 South east England 
 
For reasons that are not understood, declines in harbour porpoise abundance have been observed in the 
southern North Sea region since the 1950s (Haelters and Camphuysen, 2009). For the last few years, 
sightings and strandings data from Belgian and Dutch waters have indicated an increase in numbers for 
the southern North Sea, and the SCANS II survey results (see East England section) support this. 
However, the eastern Channel does not seem to have had a similar increase in harbour porpoise 
numbers. During SCANS (in July 1994) none were sighted off south east England. During SCANS II, a 
moderate density of 0.331 animals/km2 was recorded for the block that included this area but spatial 
modelling of the results suggests higher densities of animals were in the western Channel and the very 
northern part of the eastern Channel stretching down from the region of high density off east England. 
 

4.7 South west England 
 
The waters off south west England are a further area where the SCANS surveys showed significant 
changes in distribution of harbour porpoises over 10 years. SCANS (in July 1994) recorded no 
porpoises in the English Channel region and a relatively low density for the Celtic Sea and Bristol 
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Channel (Hammond et al, 1995). Ten years later during SCANS II, moderate densities were recorded in 
the English Channel (0.331 animals/km2) and high densities in the Celtic Sea and Bristol Channel (0.408 
animals/km2). Spatial modelling of the SCANS II dataset predicted moderate densities for a large area of 
the Celtic Sea and the very western edge of the English Channel (SCANS II, 2006). An increase in the 
summer occurrence of harbour porpoises in the English Channel has also been suggested by an 11-year 
study (1996-2006) using data collected from ferries travelling across the English Channel and the Bay of 
Biscay (Macleod et al, 2009). Findings indicate that this increase has occurred since 2002 and may only 
be the result of an increase in summer abundance, not a consistent year-round increase (Macleod et al, 
2009). 
 
Analysis of over 20 years of harbour porpoise data for UK waters highlighted several hotspots for 
harbour porpoises in this region (Evans and Wang, 2002). North Devon was determined to be 
important, with high concentrations of harbour porpoises in several months of the year, particularly 
during the April to September period. An area in the Outer Bristol Channel, south to north-west 
Cornwall, was rated as an important site, but with fewer months of high concentrations than in north 
Devon. High densities of harbour porpoises during the summer months, the time of year when these 
animals breed and produce young, suggest these waters may be important for these behaviours. This 
needs further investigation. 
 
Data are lacking for the western English Channel region but significant concentrations of harbour 
porpoises were still noted for the first quarter of the year (Evans and Wang, 2002). 
 
Little other data were found for the north Devon coast. One study investigated the fine-scale habitat use 
by harbour porpoises of two sites in this area and determined that one, Morte Point, was an important 
feeding ground for harbour porpoises (Goodwin, 2008). Morte Point is a headland with an area of tidal 
rapids nearby and harbour porpoises were observed to spend 60% of their time in the area foraging. 
This activity predominantly occurred within the tidal race which is similar to results from other locations 
where harbour porpoises are seen to take advantage of the aggregating effect of high tidal flow. At the 
second site, Lee Bay, harbour porpoises were also observed feeding but spent more time travelling in 
this area and it seems to be used mainly as a corridor between more productive feeding sites (Goodwin, 
2008). Some survey work has taken place in the western English Channel and close to the Scilly Isles 
during the winter (De Boer and Saulino, 2007; WDCS, 2005b). Although overall relative abundance was 
fairly low, harbour porpoises were not evenly distributed, with large groups of apparently foraging 
harbour porpoises seen at times (De Boer and Simmonds, 2003). A land-based survey conducted at the 
same time of year reported relatively high densities of harbour porpoises off Land's End and frequently 
observed them to be foraging (De Boer and Saulino, 2007). These surveys would seem to support other 
analyses of data from the region that found there to be concentrations of harbour porpoises in the 
western English Channel during the first few months of the year (Evans and Wang, 2002). Analysis of 
multiple years of cetacean sighting data from the coastal waters of Cornwall, investigating spatial and 
temporal patterns, also found harbour porpoises were predominantly sighted off Land's End, with a 
peak in winter (Pikesley et al, 2012). 
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4.8 Irish Sea 
 
Outside of coastal Welsh waters (see following section), the area of the Irish Sea consistently 
highlighted for high harbour porpoise numbers is the St. George's Channel in the south (Bravington et 
al, 2002; Evans and Wang, 2002; Northridge et al, 1995). The waters off Pembrokeshire appear to be 
the centre of high harbour porpoise densities but further west into the St. George's Channel, several 
studies report high concentrations in some months, including during the summer (Bravington et al, 
2002; Evans and Wang, 2002; Northridge et al, 1995). High densities of harbour porpoises during the 
summer, the time of year when these animals breed and produce young, suggest these waters may be 
important for these behaviours. This needs further investigation. 
 
The central Irish Sea has also been highlighted by some studies for having possible concentrations of 
harbour porpoises, although there are fewer data (Bravington et al, 2002). There is a potential 
association here between harbour porpoises and the western Irish Sea front which appears to create an 
area of increased productivity (Weir and O'Brien, 2000). This front develops seasonally, south from the 
Isle of Man, as a body of deep, thermally stratified water meets a shallower body of mixed, nutrient rich 
water. There is some movement of this front but it remains relatively static throughout the season. At 
this interface, an enhanced level of productivity develops, attracting top predators such as seabirds and 
harbour porpoises. A study in the area found that harbour porpoises occurred more frequently in the 
frontal area, compared to other areas of the central Irish Sea included in the survey, and were 
predominantly found on the mixed side of the front (Weir and O'Brien, 2000). The study suggests that 
the aggregation of harbour porpoises may be the result of this increased productivity. 
 
Bravington et al. (2010) states that evidence of persistent areas of high harbour porpoise density are 
lacking. The strongest suggestion of a hotspot is in the south Irish Sea, with weaker indications of 
hotspots in the central Irish Sea.  
 

4.9 Coastal Wales 
 
Several areas in coastal Welsh waters have been highlighted for their high sightings rates and apparent 
importance to harbour porpoises. North Pembrokeshire, particularly Strumble Head and around Ramsey 
and Skomer islands, is an area shown to have high concentrations of harbour porpoises in most 
months of the year, including the April to September calving period (Baines and Evans, 2009; Evans and 
Wang, 2002). Several studies looking at data over a long time period have highlighted the waters west 
of Pembrokeshire as a harbour porpoise hotspot (Baines and Evans, 2009; Evans and Wang, 2002; 
Bravington et al, 2002; Northridge et al, 1995). Peaks in abundance have been noted for late summer 
and early autumn, and again in April (Pierpoint et al, 1998), but surveys at other times of year such as 
late autumn have also found the highest number of harbour porpoises in the region to be off 
Pembrokeshire (De Boer and Simmonds, 2003) indicating the area’s relative importance at other times 
of year. 
 
Foraging is the most frequently observed behaviour here — again, the area is characterised by strong 
tidal currents and races — and animals are observed holding their position in the current, often for 
extended periods, and are regularly joined by feeding seabirds (De Boer and Simmonds, 2003). More 
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detailed investigations into the foraging strategy and behaviour of harbour porpoises at Ramsey Sound 
found that foraging was almost entirely restricted to the ebb tidal phase (Pierpoint, 2008). At this site, 
aggregations of up to 20 harbour porpoises were recorded and it was not uncommon to see groups 
repeatedly and closely surfacing together, appearing to pursue prey in a coordinated manner (Pierpoint, 
2008). At other times, usually after extended periods of foraging, contact between groups of individuals 
seemed to take on a social context, with slow milling, intermingling, leaps and tail slapping observed 
(Pierpoint, 2008). 
 
These observations, combined with the presence of females with calves, throughout the year but 
particularly through the summer, indicate that breeding takes place in this area (Pierpoint et al, 1998; 
Baines and Earl, 1999). This assertion is supported by investigations into the strandings records in the 
region which have shown that in June and July (peak harbour porpoise birthing months), a high 
proportion of freshly stranded harbour porpoises were neonates (> 50%) (Penrose and Pierpoint, 
1999). Review of effort- and non effort-related sightings data from the region has indicated that harbour 
porpoise mothers with calves prefer the Skomer-Ramsey region over Strumble Head — the area with 
the highest overall harbour porpoise densities (Baines and Earl, 1999). In a study looking at the 
comparative importance of sites around the UK, the area of Pembrokeshire and southern Cardigan Bay 
was rated as one of the four most important known sites for harbour porpoises in the UK (Evans and 
Wang, 2002). Southern Cardigan Bay was also highlighted as an area with higher than average 
proportions of calves throughout the summer months indicating its importance as a calving and 
breeding area (Evans and Wang, 2002; Baines and Earl, 1999). 
 
Harbour porpoises are present throughout the year in southern Cardigan Bay but with slight peaks 
during the winter months (Pesante et al, 2008). They are widespread throughout the inshore and 
offshore areas but have been found to have some preferred areas. Densities on the whole are higher in 
the southern part of Cardigan Bay than further north (although there has been much more survey effort 
in southern Cardigan Bay), and presence is greatest around New Quay head, Aberporth, Ynys Lochtyn, 
and between Cemaes Head and Ceibwr Bay (Pesante et al, 2008). Abundance has been estimated at 
between 167 and 214 for harbour porpoises in the southern Cardigan Bay SAC (Pesante et al, 2008). 
 
Along the south coast of Wales, the Gower Peninsula has also been highlighted as an area of possible 
importance to harbour porpoises. It was found to have concentrations in some months of the year, 
where harbour porpoises were present in at least three months, with concentrations in at least two 
months although not necessarily during the April-September period (when calving takes place), and 
with records over several years. There are few data available for this region but one study looking at fine 
scale distribution found from acoustic and visual surveys that Mumbles Head and Burry Holms on the 
Gower Peninsula were high-use areas (Watkins and Colley, 2004). 
 
Boat based surveys around Skomer Island in southwest Wales demonstrated that harbour porpoises 
were most likely to be encountered at the northwest slope of the island along the 50 m bathymetric 
contour during the turn of high tide (up to 2 h after high tide). During spring tides, the probability of 
occurrence was higher and extended over a longer period of time, 1 h before and 2 h after high tide. An 
increase in occurrence was predicted in deeper waters before high tide and over a steeper sloping 
seabed after high tide (Isojunno et al., 2012).  
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Harbour porpoises were detected acoustically year round in the Cardigan Bay SAC and had the highest 
concentrations at seven out of ten locations from October to March (Simon et al., 2010). The two 
exceptions were Aberporth Out and Cemaes Head In, where dolphins and harbour porpoises were most 
abundant in the same months, from June to October (Simon et al., 2010). 
 
To the north coast of Wales, analysis of multiple-year data has found the Isle of Anglesey and the Lleyn 
Peninsula to have high relative densities of harbour porpoises, with concentrations for several months 
of the year (Baines and Evans, 2009; Evans and Wang, 2002). A higher than average proportion of 
calves to adults was found to occur off Anglesey in July, suggesting the area’s importance for calving. 
 
Studies of the waters around Anglesey have found them to support high densities of harbour porpoises, 
particularly Point Lynas and South Stacks on the north and west of the island (Shucksmith et al, 2008). 
A three-year study (May-September) recorded the highest densities of harbour porpoises at Point 
Lynas, an area of strong tidal currents and races, along with a high degree of aggregation of animals at 
this site (Shucksmith et al, 2008). Based on this, and that other studies have observed large 
aggregations of harbour porpoises feeding in the area, researchers suggest it is likely to be an important 
foraging and feeding site for harbour porpoises. At South Stacks, harbour porpoises were not found to 
be so highly aggregated and behavioural data for the area is not currently available, so conclusions 
about site use are harder to reach. However, high densities of harbour porpoises are found here and the 
area contains the oceanographic features (tidal races and eddies for example) that seem to facilitate 
foraging for harbour porpoises so it may also be a site used for feeding (Shucksmith et al, 2008). 
 
The Lleyn Peninsula and nearby Bardsey Island have been the subject of study for a number of years in 
recognition of the high numbers of harbour porpoises found in these waters (WDCS, 2002, 2003, 2004, 
2005a, 2006; De Boer and Simmonds, 2003). Most survey work has taken place in spring and summer, 
with the highest levels of sightings in April and late July-September, and the lowest sighting levels in 
early July (WDCS, 2005a). April seems to be a particularly favoured time of year for harbour porpoises 
to aggregate and feed in the Sound that separates Bardsey Island from the mainland (WDCS, 2005a). 
The waters around Bardsey Island are influenced strongly by the fast and complex tidal currents that 
occur and harbour porpoise activity was found to be related to tidal state, with peaks observed during 
the low water period, and following the neap tide (WDCS, 2005a). As at other locations, harbour 
porpoises were observed holding their position into the current, apparently using the conditions to aid 
feeding. Lower numbers recorded during spring tides are possibly due to the tides becoming too strong 
and energetically demanding for harbour porpoises to forage. 
 
In addition to feeding, the area is also believed to be important as a harbour porpoise breeding and 
nursing site (WDCS, 2005a). A high proportion of sightings (10-24%) are females with young calves, 
particularly in August but also September and July (WDCS, 2005a). They appear to favour the calmer, 
inshore waters, an observation that has also been made at other sites (e.g. Ramsey Sound, south 
Wales). 
 
Analysis of five years of stranding data from around England and Wales found that strandings of 
neonate harbour porpoises occurred more often in Wales than anywhere else, suggesting that Cardigan 
Bay and west Wales is an important breeding and calving ground for harbour porpoises (Bennett et al, 
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2002). Little information for this area is available from outside the spring and summer months. One 
survey that took place in the autumn of 2002 and included the waters of northern Cardigan Bay, noted a 
cluster of harbour porpoise sightings in the northern Cardigan Bay-Bardsey Island area, indicating that 
this area may still be important to harbour porpoises later in the year (De Boer and Simmonds, 2003). 
 

5. Harbour porpoise site selection 
 
In the following section we review the process of identification of areas of critical habitat and areas of 
interest that may be suitable for harbour porpoise spatial protection in UK waters. In Section 5.3 we 
provide an example of a completed Natura 2000 Standard Data Form for the Firth of Lorn to the Sound 
of Jura that lists the ecological criteria for assessment as a sample Site of Community Interest (SCI). 
  

5.1 Analytical methods 
 
Data concerning the presence of Critical Habitats (CH) and Areas of Interest (AoI) for cetacean species 
were obtained from the 2010 UK assessment by WDC. Further information of the process used for 
determining Critical Habitats and Areas of Interest can be found in Clark et al. (2010).  
 
Data were inputted into ESRI ArcMap (ArcGIS10.1) and transformed where necessary into projected 
(WGS1984) shapefile polygons for accurate display over a UK National Grid shapefile of the coastline 
(GADM13) and depth (GEBCO08). Separate species and habitats presences were then summarised by 
5km2 polygrid cells using the Spatial Join command in Analysis Tools (ArcTool Box). Once grid tables 
were checked for integrity these were then joined via the Union Tools (ArcTool Box) to create collective 
polygrids of total CH and AoI functional groups (all species and harbour porpoise specific). Polygrids 
were then displayed and appropriate scales set for interpretation between species groups.  
 
WDC offers the areas of ‘Critical Habitat’ list below for harbour porpoise (Section 5.2.1), based on 
evidence provided (including Clark et al., 2010; Figure 5). An in-depth assessment of spatial measures 
for UK harbour porpoise has been undertaken and the following sites identified as ‘Critical Habitat’ 
where specified criteria were met (Clark et al., 2010). Criteria included areas identified as containing 
concentrations of animals, evidence the area is used for important life processes, recent data (within the 
last 10 years) from more than one year and evidence of use by high numbers of animals based on an 
absolute density estimate (Clark et al., 2010). 
 
We also present a list of ‘Areas of Interest’ (section 5.2.2) where there is some evidence of importance 
for critical life processes and/or for concentrations of animals. We are of the opinion that they need 
further investigation (Figure 5; Clark et al., 2010).  
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5.2 Results 
 
5.2.1 Critical Habitat 
 

• The Inner Hebrides, The Minches and the Sea of the Hebrides (west and south west Scotland)*  

• South coast, Outer Moray Firth (east Scotland)** 

• Northern Pembrokeshire and southern Cardigan Bay (coastal Wales)* 

• Lleyn Peninsula and Bardsey Island (coastal Wales)* 

• North and west Anglesey (coastal Wales)* 

 

5.2.2 Areas of Interest:   
 

• Firth of Clyde (west and south west Scotland) 

• North of the Scottish mainland (north Scotland)** 

• South and east coasts of Shetland (north Scotland)** 

• Moray Firth north coast (in the region of Helmsdale) (east Scotland)** 

• Offshore outer Moray Firth (east Scotland) 

• Dogger Bank (east England)** 

• East of the Wash (Norfolk) (east England)** 

• North Devon (south west England) 

• Off Land's End, Cornwall (south west England) 

• Outer Bristol Channel south to north west Cornwall (south west England)* 

• St. George's Channel (Irish Sea) 

*Those sites that have been identified (or parts thereof) on Evan and Prior (2012) draft SAC list. 
**Those sites that have been identified (or parts thereof) on Evan and Prior (2012) draft ‘Areas of 
Search’ list. 
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Figure 5. WDC proposed network of harbour porpoise Critical Habitat and Areas of Interest 

(after Clark et al., 2010) 
 
 

5.2.3 Overview and further points of clarification 
  
It is important to note that areas not identified as 'Critical Habitat' or 'Areas of Interest' are not 
necessarily unimportant, there may just be inadequate or no information available at present with which 
to make an assessment. Our overarching aim is to demonstrate that, using best available evidence, 
combined with expert judgement, it is possible to identify areas of critical habitat for harbour porpoise 
that persist over time. Whilst our lists are not the same as those recently produced (Evans and Prior, 
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2012), there is considerable overlap. Further survey work would provide additional confidence in future 
site selection.   
 
We support the grading mechanism previously developed by Evans and Prior (2012) whereby detailed 
analysis should be undertaken, with a view to designation of Critical Habitat areas as grade A / B 
(Outstanding Example or Important at European Level / Nationally Important) and Areas of Interest as 
grade C (of National Interest / Feature of Secondary Interest), where grades A – C are all qualifying 
features requiring management measures.  
 

5.3 Case study: Harbour porpoise Site of Community Interest (SCI) proposal 
for Firth of Lorn to the Sound of Jura 

 
In the Appendix we provide an example of a completed Natura 2000 Standard Data Form (revised in 
2011) for the Firth of Lorn to the Sound of Jura that lists the ecological criteria for assessment as a 
sample Site of Community Interest (SCI). Furthermore, we have included additional contextual 
information regarding the sub-criteria developed for harbour porpoises, following the site selection 
methodology provided by EC guidance (2001) and further developed in Evans and Prior (2012). The 
method selected was from three possible scenarios available including: 1) all Hebrides as a continuous 
polygon (as done in Evans and Prior, 2012); 2) a non-contiguous area comprising many polygons of 
harbour porpoise ‘hotspots’; and, 3) focus on a single hotspot where there is consensus on potential 
suitability as a potential SAC (Booth et al., 2013; Embling et al., 2010). After consideration, option 3 was 
selected for a trial assessment as an example of the Standard Data Form and EC guidelines being 
completed for harbour porpoise. This does not exclude the possibilities of option 1 and 2 being 
investigated further, but adequate application of the criteria for the option 3 site, Firth of Lorn to Sound 
of Jura, may lend credence to the eventual designation of an SAC with harbour porpoise as a qualifying 
feature, and therefore the precedence by which to further add or develop other known hotspots as 
potential SACs.   
 
From our analytical assessment, and in agreement with the work or Evans and Prior (2012), we 
assessed the Hebrides as an outstanding Critical Habitat for harbour porpoises in that it contains 
suitable areas for further initial investigation as potential SACs. Consequently, we trialled an initial 
application of the EC guidance to the selection of porpoise sites on the Firth of Lorn to Sound of Jura 
(Figure 6). The outcome of this assessment (graded between A/B and C categories depending upon 
‘biological unit’ used) can be found in the Appendix, at the end of this report.  
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Figure 6. Sample boundary of pSCI Firth of Lorne to Sound of Jura for harbour porpoise as a qualifying 

feature 
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Part 2 – Wider spatial protection of UK porpoises, whales and dolphins 
 

6. Joining the dots: wider cetacean conservation  

Threats faced by cetaceans continue to increase, including bycatch, overfishing, pollution, habitat loss 
and degradation and disturbance including underwater noise (Clark et al., 2010; Reeves et al. 2003). In 
addition to these known impacts, cetaceans face new and unknown threats. For example, there is a 
rapidly growing marine renewable energy industry (wind, wave and tidal developments) with associated 
expansion of existing ports and harbours, with unknown individual and cumulative consequences for 
cetaceans in coastal waters. 
 
In order to effectively protect cetaceans from in-combination and cumulative threats, and meet the 
requirements of the EU Habitats Directive, including FCS, and Good Environmental Status (GES) under 
the MSFD, a combination of both spatial management and wider management is required. This section 
broadens our focus to the wider marine protected area network and puts harbour porpoise SACs within 
the more general framework of MPAs and wider marine protection requirements for all cetaceans. 
 

6.1 An ecologically coherent network of well managed MPAs?  
 
The 2011 Marine Policy Statement (HM Government et al., 2011) publishes an overarching vision for 
the management of the UK ocean territory. It states the UK Government is committed to ‘creating a UK-
wide ecologically coherent network of MPAs as a key element of its wider work to recover and conserve 
the richness of our marine environment and wildlife’ by 2012.  
 
An important duty of both the UK Marine and Coastal Access Act 2009 and the Marine (Scotland) Act 
2010 is to create an ecologically coherent network of well managed MPAs to deliver nature conservation 
priorities. The UK Act makes provisions for designating Marine Conservation Zones (MCZs) in English 
and Welsh territorial waters (0-12 nautical miles) as well as in UK offshore waters (12-200nm). The UK 
Act created new powers for Scottish Ministers to designate Marine Protected Areas (MPAs) in offshore 
waters adjacent to Scotland. The Marine (Scotland) Act makes provision for MPAs in Scottish territorial 
waters. New legislation is expected in Northern Ireland to introduce equivalent provisions in its 
territorial waters. 
 
A coherent network of MPAs hinges on good connectivity (Olsen et al., 2013). A coherent whale and 
dolphin MPA network includes a range of protected areas such that key known feeding and calving 
grounds are protected, with enough connectivity to allow movement between sites without serious 
threat (Figure 7; Hoyt, 2011).  
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Figure 7. WDC proposed UK whale and dolphin MPA network (including Clark et al., 2010) and spatial 

protection measures (levels of protection not reflected) 
 
 
The assessment of a coherent network of whale and dolphin MPAs requires an EU-wide view, both for 
biological reasons, where mobile species cross national boundaries and for political reasons, including 
meeting international and regional requirements, such as the EU Habitats Directive and the Marine 
Strategy Framework Directive. The transition from the current largely ad hoc site-by-site selection to a 
more systematic and network-level approach will require clear guidance (Olsen et al., 2013). Further, in 
order to maximise the effectiveness of MPAs, it is suggested that spatial management planning 
encompass large areas that span both coastal and pelagic domains (Guidetti et al., 2013). 
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Beyond the scientific value of MPAs, there is also a broad societal expectation that MPAs in some way 
help marine ecosystems to recover as well as to absorb human impacts, i.e. that they increase the 
resiliency of affected marine ecosystems (Olsen et al., 2013; Hoyt, 2011). 
 
As a starting point, to ensure a coherent UK whale and dolphin MPA network, this would include a suite 
of European and national designations.  
 
Potential UK MPA and spatial protection measures network with all existing UK, EU and international 
designations included (levels of protection not reflected) (Figure 8). 
 
 

 
Figure 8. Potential UK MPA and spatial protection measures network with all existing UK, EU and 

international designations included (levels of protection not reflected) 
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6.1.1 SACs for harbour porpoise and bottlenose dolphin 
 
Marine SACs will provide a contribution to the ecologically coherent network required under English and 
Scottish national marine legislation. Defra committed to complete the designation of marine SACs by 
the end of 2012 (Defra, 2011). This target has not been met for harbour porpoise SAC selection and 
must be revisited. This is likely also to be the case for other European countries.  
 
According to the existing assessment, English waters contain no SACs (grade A-C) that protect 
bottlenose dolphins or harbour porpoises. Welsh waters contain two SACs that protect bottlenose 
dolphins; the Cardigan Bay SAC, where it is a primary reason for site selection (grade A/B) and the Pen 
Llyn a’r Sarnau SAC, where it is a qualifying feature but not a primary reason for site selection (grade 
C). Scottish waters contain one SAC, the Moray Firth SAC, where bottlenose dolphin is a primary reason 
for site selection. Although SNH and JNCC marine mammal experts suggested inclusion of the Sound of 
Barra bottlenose dolphin as a grade C (Pinn, 2008; SNH, 2008a; SNH, 2008b), the species was 
downgraded by the SNH Board to a grade D (Smith, 2008). Scottish Environment Link provided 
evidence during public consultation for the inclusion of Sound of Barra bottlenose dolphins in the 
designation, identifying that the small population of 12-15 dolphins found within the Sound of Barra 
fulfil the criteria for a feature identified as a primary reason for selecting the site (grade B) (Scottish 
Environment Link, 2010). The designation of the East Mingulay Site of Community Importance (SCI) 
has since progressed without the inclusion of bottlenose dolphins2. 
 
Harbour porpoises currently receive no directly concerted protection through the mechanism of SACs in 
UK waters, other than the Skerries and Causeway SAC in Northern Ireland.  
 

6.1.2 Offshore MPAs, including Marine Conservation Zones 

DEFRA is responsible for the Marine Conservation Zones (MCZ) process for non-devolved UK waters. 
These are comprised of English inshore waters (inside 12 nautical miles) and offshore waters adjacent 
to England and Wales (to 200 nm or the agreed administrative boundary with neighbouring countries). 
Scotland has responsibility for nature conservation, including MPA designations, to 200 nm in offshore 
waters adjacent to Scotland. Cetaceans are not driving the designation process in offshore waters. 

6.1.3 English Marine Conservation Zones 

The Marine and Coastal Access Act 2009 includes powers to designate Marine Conservation Zones, as 
outlined above. In England, 31 sites have been being proposed in the first of a tranched approach to 
designations of MCZs in 2013. The establishment of all proposed 127 Marine Conservation Zones in 
English seas as highlighted by the MCZ Science Advisory Panel (SAP, 2011), is necessary to achieve a 
full, ecologically coherent network.  However, no time frame for completion of the network currently 
exists and furthermore, MCZs do not include any whale, dolphin or porpoise species. Defra have stated 
that sectoral measures (such as fisheries management, by-catch mitigation measures and protected 
species licensing) are likely to be the most effective tools in conserving very widely dispersed and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/notices-and-consultations/east-mingulay/  
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mobile species. However, MCZs for such species would be considered if there is clear evidence that the 
conservation of a highly mobile species would benefit from site-based protection measures in English 
waters (Defra, 2013). The following sites had harbour porpoise as a feature originally, but have since 
been dropped: Bideford to Foreland MCZ, Mounts Bay MCZ, Cape Bank MCZ and Torbay MCZ, as well 
as Farnes East and Celtic deeps for white-beaked and common dolphins respectively. 
 

6.1.4 Welsh highly protected Marine Conservation Zones 

Unlike the English MCZs being set up around the English coast, the Welsh Government opted to set up a 
few small highly protected MCZs. The Welsh Government consultation in 2012 suggested 10 potential 
sites from which it will choose three or four small areas to be designated as the first highly protected 
MCZs in Wales in 2014. Progress, with the merging of the statutory nature advisors, Countryside 
Council for Wales, and other agencies into Natural Resources Wales, and changes within the marine and 
fisheries division of the Welsh government, has appeared to stall this decision making process. Harbour 
porpoise is specifically mentioned in the Welsh MCZ guidance as a feature whose presence could steer 
the nomination of sites in the latter phases of site selection. It’s currently unclear how MCZs will be 
taken forward, and if and how they will encompass cetaceans and other mobile species.  
 

6.1.5 Scottish nature conservation MPAs  

Scotland, through the Marine Scotland Act 2010, was granted powers to designate new nature 
conservation MPAs (ncMPAs) to achieve adequate completion of national, wider UK, regional EU and 
OSPAR networks. Mobile marine species (including cetaceans and basking sharks) are officially 
recognised as an important component of the network. Scottish Natural Heritage has drafted a list of 
national Priority Marine Features, or PMFs. Three cetacean species have been determined to be suitable 
for and requiring MPA protection and to drive the process of designation - minke whale, Risso’s dolphin 
and white-beaked dolphin. Despite this requirement, areas proposed for development as cetacean 
ncMPAs remain as ‘Search Locations’, whilst further analysis is conducted. They are not being 
proposed along with the 33 ncMPAs proposed for other non-cetacean PMFs during the public 
consultation that is taking place between July and November 2013. 
 
A wider list of ‘Priority Marine Features’ currently includes Atlantic white-sided dolphin, 
Lagenorhynchus acutus, bottlenose dolphin, fin whale, Balaenoptera physalus, harbour porpoise, killer 
whale, long-finned pilot whale, Globicephala melas, minke whale, northern bottlenose whale, 
Hyperoodon ampullatus, Risso’s dolphin, short beaked common dolphin, sperm whale, Physeter 
macrocephalus, and white-beaked dolphin. All cetaceans are European Protected Species under the EU 
Habitats Directive and so it’s not clear what the implications of this national list are for management 
purposes. 
 

6.2  Case study: Hebrides Marine (HM) 

MPAs, and meaningful conservation objectives set for them, are a primary legislative tool at the core of 
integrated regional spatial planning approaches. Site-based protection, together with wider measures 
and species action plans, ultimately form the basis of integrated, holistic, cross-sectoral maritime 
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spatial planning. Such a coherent approach is necessary to achieve the aim of ensuring clean, safe and 
productive seas for the future. Multi-species marine spatial protection is essential for those species that 
directly benefit from MPAs, but also critically, for those that don’t.   
 
Nowhere in the UK has a greater diversity of marine life than the west coast of Scotland and yet whales 
and dolphins as a group are considered to be in only ‘moderate condition’ according to Charting 
Progress 2 (out of good, moderate or poor, although the report states they could not be assessed with a 
high degree of certainty) (UKMMASS, 2010).  
 
The proposed WDC assessment for cetacean site protection is provided (Figure 9). The difference 
between cetacean MPAs, critical habitat and areas of interest are the levels of knowledge about the sites 
and the levels of protection.  
 
We have much to gain from thinking big. Multi-species marine spatial protection can be an effective 
approach when protection is based around important features that those species rely upon. In the 
Mediterranean, overlaying cetacean data with data for other mobile marine species, including seabirds 
and seals, has revealed significant overlap and ‘hot spots’ that are important to a number of species and 
could be useful in selecting areas that achieve protection for multiple species, including from cumulative 
impacts (Coll et al., 2011). 
 
The Hebrides archipelago, western Scotland, supports a wealth of habitats for marine species, including 
several cetaceans requiring further protection. To meet various objectives as part of the Marine 
(Scotland) Act 2010, EU Habitats Directive and OSPAR Convention, the Scottish Government must 
create an ecologically coherent network. Through the legal tools discussed above, Scotland has been 
granted powers to designate nature conservation MPAs (ncMPAs) and special areas of conservation 
(SACs) throughout its EEZ (200nm), assisting in the adequate completion of National, UK, EU and wider 
NE Atlantic networks.  
 
Mobile species (including cetaceans) have been accepted as important component features of this 
network. Therefore, as an example of best practice to adequately protect important marine features, the 
proposal of a Hebrides Marine (HM) is explored to assess its efficacy, utilising criteria produced for 
ncMPAs, SACs, as well as World Heritage Sites, ecologically or biologically significant areas (EBSAs) 
under the CBD and the IUCN.  
 
Cetacean species richness is higher off the northwest coast of Scotland (and in the Moray Firth) than 
elsewhere in the UK (Brereton et al., in prep.). This region also has one of the highest densities of 
harbour porpoise in Europe (Booth et al., 2012). Based on the evidence provided, those sites identified 
by WDC as harbour porpoise hotspots for development in MPAs, such as Special Areas of 
Conservation, in the HM are identified (Figure 9).  
 
MPAs and Spatial Measures 
To determine the Hebrides Marine proposed network as shown (Figure 9), data of the boundaries for 
MPAs, existing and proposed, and other Spatial Protection Measures (SPMs), e.g. fisheries closures, 
were downloaded as shapefile polygons under licence for analysis from Marine Scotland, Scottish 
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Natural Heritage (SNH), Natural England (NE), Welsh Assembly Government (WAG), Crown Estate and 
the Joint Nature Conservation Committee (JNCC). MPAs and SPMs assessed included SPAs, SACs, 
nature conservation MPAs (ncMPAs), Marine Conservation Zones (MCZs), OSPAR MPAs, RAMSAR 
sites, National Scenic Areas (NSAs), Areas of Outstanding Natural Beauty (AONBs) and World Heritage 
Sites.      

 
MPA/SPMs were then summarised separately by 5km2 polygrid cells using the Spatial Join command in 
Analysis Tools (ArcTool Box). Once grid tables were checked for integrity these were then joined via the 
Union Tools (ArcTool Box) to create collective polygrids of MPA/SPM functional groups (current, 
proposed and potential protection for broadscale marine, cetacean species and harbour porpoises). 
Polygrids were then displayed and appropriate scales set for interpretation between functional groups.  
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Figure 9. WDC proposed network of hotspots for developing future harbour porpoise MPAs 

(such as SACs) within the Hebrides Marine (including both green and orange areas) 
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In total, the proposed network would encompass a number of cetacean species3, for which critical 
habitats and foraging areas have been identified for five species driving the process and featuring within 
MPA steering legislation. These include critical habitats for the harbour porpoise, minke whale, 
bottlenose, white-beaked and Risso’s dolphins. Such a comprehensive network of designations linking 
national, regional and global MPA tools, and wider management measures (i.e. bycatch mitigation, 
environmental impact assessments, national marine planning), would provide coherent protection for 
those cetaceans using the region, including those not deemed currently suitable for place-based 
protection in Scottish waters (for example, killer whales, where approximately just ten individuals 
remain in the aging west coast population that roams widely throughout the west coast and beyond). 
Furthermore, these sites, when combined, would benefit 57 other important marine species and 
habitats, meeting Scottish, European and OSPAR criteria (see Figure 10a) (Tetley et al., 2013).  
 

Overall, by using features of importance for the northeast Atlantic area, the Hebridean regional seas and 
intertidal area could potentially protect between 40-60% of those species and habitats necessary for 
contributing towards the goal of an ecological MPA network in Scotland. This represents a very high 
concentration of features that could be protected by varying degrees within 93 MPAs and other spatial 
protection measures (see Figure 9 below). Given that these sites would require management according 
to three separate legislative underpinnings (EU Habitats Directive, Scottish (Marine) Act and OSPAR) 
and also because the Hebrides, a bio-geographically and socio-politically distinct region contains a 
significant proportion of MPA and SPM features, it is proposed that an umbrella designation be sought. 
An overarching umbrella designation could take a variety of forms; however, essential to its success 
would be a concerted effort of strategic conservation planning for this region (~20-24,000km2). This 
would also encompass similar large scale initiatives including the European Wildness Areas, EuroParcs 
and Futurescapes programmes.  
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Occurring on a regular basis: harbour porpoise, bottlenose dolphin, minke whale, white-beaked dolphin, Risso’s 
dolphin, killer whale, short-beaked common dolphin. Also occurring on a more casual basis are: Atlantic white-
sided dolphin, fin whale, humpback whale, long-finned pilot whale, sperm whale and northern bottlenose whale 
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Figure 10(a). Species diversity for those present in Scottish, EU and OSPAR conservation feature lists, 

in the Hebrides Marine
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Figure 10(b). Relative extent and status of future conservation protection via spatial measures in the 

Hebrides Marine  
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Apart from facilitating integrated protection of species and habitats listed for completion of an MPA 
network, the Hebrides portion of that network would provide secondary overarching benefits to many 
other species, including seabirds (foraging aggregations of puffins, Fratercula arctica, and sooty 
shearwaters, Puffinus griseus), sharks (basking shark, Cetorhinus maximus), fish (common skate, 
Dipturus batis) and invertebrates (ocean quahog, Arctica islandica, and cold water corals) outside of 
MPA designations.  
 
The proposed area would help deliver a functioning ecologically coherent MPA network (both stand 
alone in the Hebrides, whilst also greatly assisting the targets set at a Scotland-wide scale) that with 
appropriate management could also withstand further sustainable socio-economic use. For example, it 
would likely draw visitors from around the world and generate further opportunities for servicing a 
growing wildlife tourism sector (for example, Wadden Sea UNESCO World Heritage Site). With 
responsible and truly sustainable tourism, fisheries and other industries, the HM could showcase 
Scotland as a world-leader in marine conservation and planning. The HM could capitalise on the 
complexities of marine management by badging forthcoming sustainable protection measures as a 
simple and major positive achievement by marine industry and local communities. Partnerships would 
be central to the success of both ecological and socio-economic coherence, as well as for cultivating 
funding and monitoring.  
 
Current international mechanisms by which to assess and grade the HM as a recognised area in need of 
immediate spatial management measures include the Convention on Biological Diversity-led process for 
identifying ecologically or biologically significant areas (EBSAs) and the UNESCO World Heritage Site 
list (including European sites such as the Scottish Islands of St. Kilda to the large, ~10,000km2 Wadden 
Sea). From initial analysis the NM proposal would qualify for each of these designations. For example, 
for meeting the seven criteria used in the selection of EBSAs (Druel, 2012), the area proposed 
successfully meets four of these on Uniqueness or Rarity, Special importance for life history stages of 
species, Importance for threatened, endangered or declining species and/or habitats and Biological 
Diversity due mainly to the presence of critical areas for harbour porpoise, basking sharks, common 
skate, and the cold water coral, Lophelia pertusa. Furthermore, the diversity of vulnerable and /or highly 
migratory species such as whales, dolphins and seabirds which utilise the area further meet the 
scientific criteria on Biological Diversity. EBSAs and the selection criteria are being increasingly used by 
many Nations and conservation bodies to qualify those areas requiring further attention via spatial 
protection measures, such as MPA networks, within their own national areas of jurisdiction or 
management responsibility (Druel, 2012).      
 

6.3 Other key regional considerations 
 
Once again, despite the UK’s assessment as ‘Favourable’, we draw attention to the European 
Environment Agency’s assessment of the conservation status of harbour porpoise at a European level 
from the 2001-2006 reporting round, identifying the status as ‘unfavourable – inadequate’ for all Atlantic 
biogeographic region waters, including the UK’s waters (European Topic Centre on Biological Diversity, 
2013). This lack of confidence in the status of our most abundant and best studied species must 
consequently be replicated in all the other whale and dolphin species that rely on UK waters.  
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Yet, the key regional directives contain measures for MPAs as a component of wider marine spatial 
planning of the European seas to ensure the protection of our marine environment and its inhabitants.  
 
We eagerly await the assessments from the 2007-2012 reporting round. 
 

6.3.1 EU Habitats Directive 
 
The various types of MPA designations are one of a number of tools that combine to aid effective 
marine spatial planning throughout UK seas. In addition to selection of SACs, the EU Habitats Directive 
requires that Member States “shall take the requisite measures to establish a system of strict protection 
for the animal species listed in Annex IV(a) in their natural range” (Article 12(1)). All species of 
cetaceans are listed to be provided with ‘strict protection’ under Annex IV(a) and therefore, all cetaceans 
are protected throughout UK waters . Yet evidence suggests that the current protection offered in UK 
waters may be ineffective and has recently been down-graded (Green et al., 2012). For example, the 
effectiveness of a number of UK approaches to mitigation have been challenged (Dolman, 2012; Dolman 
et al., 2011; Dolman et al., 2009; Parsons et al., 2009; Dolman et al., 2008; Parsons et al., 2008; Weir 
and Dolman, 2007). In addition, no transparent overarching framework exists to assess overall levels of 
disturbance or injury and mortality to populations or management units, or for assessing cumulative 
and synergistic impacts, whether for disturbance, injury or mortality, at the appropriate scale.  
 
There is little judicial authority in relation to these requirements specifically addressing the “strict 
protection” of cetaceans, with only one case seemingly brought to date. In Commission v. Ireland (Case 
C-183/05), infringement proceedings were brought for a series of alleged breaches of the EU Habitats 
Directive concerning an eclectic group of species, including cetaceans. In this respect two central 
complaints pertaining to cetaceans were raised by the Commission. Firstly, it was alleged that the Irish 
authorities had failed to establish a system of strict protection due to an absence of a national action 
plan for cetaceans and a failure to fulfil surveillance and monitoring obligations. Secondly, concerns 
were raised that a project to lay a gas pipeline in Broadhaven Bay involved the use of explosives, which, 
despite acknowledging that the sound created would have an adverse impact on cetaceans, was 
nonetheless authorised by the government without entering a derogation under Article 16. The Irish 
authorities responded that a species action plan was “underway” and that monitoring projects were 
being conducted by conservation volunteers alongside more in-depth government studies in certain 
areas. Moreover, a national records database had since been established together with full adherence to 
the by-catch monitoring obligations prescribed under relevant fisheries legislation, while permission for 
seismic blasting had been granted in accordance with national rules. 
 
The European Court of Justice (ECJ) found Ireland to be in breach of its commitments in relation to 
Annex IV(a) cetaceans on both counts. The failure to establish species action plans, considered “an 
effective means of meeting the strict protection requirement under Article 12(1)”, was deemed to be a 
breach of the Directive. Particular criticism was also reserved for surveillance activities, considered 
while resources for marine conservation were “especially meagre” and wildlife rangers “focussed on 
terrestrial duties and do not have any meaningful seagoing capacity”. Accordingly, the Court ruled that a 
system of strict protection had not been demonstrated. Furthermore, it was held that the national 
authorisation process for seismic surveying was too permissive, rendering breeding and resting sites 
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for cetaceans “subject to disturbances and threats which the Irish rules do not make it possible to 
prevent”. 
 

6.3.2 EU Marine Strategy Framework Directive  
 
The requirement to achieve Good Environmental Status (GES), using an ecosystem-based approach and 
eleven targeted GES Descriptors, under the MSFD by 2020 (Article 1(1)) also provides an important 
lever for promoting cetacean conservation. Links between the EU MSFD and Habitats Directive have 
recently been evaluated (European Commission, 2012), recognising both “FCS of harbour porpoise, for 
example, may depend on a range of aspects within an MSFD region having GES as these species range 
widely, feed on prey from many different habitat types as well as from pelagic and benthic ecosystems, 
and could be affected by any of the descriptors for assessing GES. At the same time provisions under 
MSFD should benefit species listed under the HD as they are more encompassing” and “The Natura 
2000 network is therefore clearly recognised as a specific element of the programme of measures for 
achieving GES”.  
 
The MSFD provides a new opportunity to take the necessary measures to strengthen our MPA 
networks, and at the same time deal with pressures within and outside MPAs (European Environment 
Agency, 2012). 
 

6.3.3 OSPAR 

 
For the Northeast Atlantic area, the OSPAR Commission is the main mechanism providing a series of 
guidelines and criteria (OSPAR 2003a; b; 2006; 2007; 2008) on delivering marine designations resulting 
in an ecologically coherent network. The original target date to achieve this network was 2010, and 
subsequently postponed until 2012. The Natura 2000 network forms the backbone of the OSPAR MPA 
network. However, a number of contracting parties have also included nationally important 
designations.  In addition, contracting parties have recently agreed on proposals for High Seas sites 
(OSPAR, 2013).  
 
The harbour porpoise is listed as threatened/declining in the OSPAR area (mainly the Greater North Sea 
and Celtic Seas) along with bowhead, Balaena mysticetus, blue, Balaenoptera musculus, and North 
Atlantic right whales, Eubalaena glacialis. The harbour porpoise is also listed as vulnerable under the 
IUCN European Red List (Temple and Terry, 2007). As the UK currently holds the highest densities, 
some of the most extensive areas of habitat for, and potential populations of, this species, it has a 
responsibility to adequately contribute to the Natura 2000 network.  This responsibility consequently 
extends to an OSPAR network of ecologically coherent MPAs across the northeast Atlantic.  
 

6.3.4 Bern Convention 

The Bern Convention, with 44 signatories including the European Union, came into force on 1 June 
1982. Its main aim is to ensure conservation and protection of wild plant and animal species and the 
conservation of endangered natural habitats. The Bern Convention also takes an approach based both 
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on protected areas (the ‘emerald network’) and specific species protection provisions. Both approaches 
apply to 30 cetacean species listed in Appendix II, including harbour porpoise. 

Article 4(3) of the Bern Convention requires that parties must ‘give special attention to the protection of 
areas that are of importance for the migratory species specified in [Appendix] II … and which are 
appropriately situated in relation to migration routes, as wintering, staging, feeding, breeding or moulting 
areas’. However, there is no consistency in approach across Europe. Arguably, the Natura 2000 network 
and the establishment of a coherent ecological network under the EU Habitats Directive are the means by 
which the European Union has implemented and complies with Article 4 of the Bern Convention. Article 
4(1) of the EU Habitats Directive should therefore be interpreted by Member States in light of the relevant 
provisions of the Bern Convention (Luk and Gregerson, submitted). 

 
6.4 Wider marine spatial planning measures 
 
Currently the UK government takes a largely sectoral approach to management of marine industries. 
Such a piecemeal approach is inevitable. Bycatch is dealt with by use of pingers on large fishing 
vessels, whilst noisy activities such as oil and gas exploration, pile driving and dredging are managed 
using guidelines that are largely untested. Increasingly, the solution to introducing extreme noise into 
the marine environment is to add more noise, in the form of acoustic devices of one sort or another. 
Large-scale offshore renewable energy infrastructure construction in Scottish waters is anticipated in 
coming years. An approach being pursued, with a view to preventing short-range marine mammal 
injury, is the introduction of additional noise sources to intentionally disturb and displace animals from 
renewable sites over the construction period. To date, no full and transparent consideration has been 
given to the long term cost-benefits of noise reduction compared with noise-inducing mitigation 
techniques. It has yet to be determined if the introduction of additional noise is consistent with the 
objectives of the EU Habitats Directive and the Marine Strategy Framework Directive. A strict approach 
is warranted, as realised in Germany for example. Here, a general concept for effective underwater noise 
mitigation during offshore wind farm construction is being developed through a dialogue of the 
government, the industry and NGOs. 
 
The UK government has been considering plans for seismic exploration and oil and gas development 
adjacent to and inside the SAC in the Moray Firth in NE Scotland which has bottlenose dolphins as one 
of its features. This, and a complaint to Europe on scallop dredging in the bottlenose dolphin SAC in 
Cardigan Bay, West Wales, is considered further in Green et al. (2012). Nonetheless action must be 
taken to meet the Directive’s requirements to ensure the favourable conservation status of populations 
of some cetaceans outside designated SACs as well as within them, and this will be predicated on 
having adequate data to be able to show this (Green et al., 2012). There is accordingly an urgent need to 
address this issue as part of a wider policy to ensure the strict protection of cetaceans by the Member 
States and to ensure the ecological integrity of SACs (Green et al., 2012).  
 
Despite the requirement under Article 12 of the EU Habitats Directive, to establish a system of strict 
protection, there are little obvious robust and enforced mechanisms that would put a stop to all forms 
of deliberate capture or killing (e.g. bycatch); deliberate disturbance, particularly during the period of 
breeding, rearing, hibernation and migration (e.g. licensing, mitigating and limiting noisy activities such 



	   64	  

as seismic survey work within areas known to be important to cetaceans), nor measures to stop 
deterioration and destruction of breeding sites or resting places outwith SACs. There is an urgent need 
to define how “breeding sites or resting places” are applied for mobile marine species and to identify 
how one can begin to protect them. There has also been no attempt to define the meaning of ‘features 
… major importance for wild fauna,,,’ and ‘linear and continuous structures’ within the marine 
environment under Article 10 of the Directive (Green et al., 2012). 
 
Development in understanding the complexities of protecting cetaceans has led to various UK desk-
based research projects that are reliant on expert knowledge, including PCOD (population consequences 
of disturbance), the identification of management units and cumulative assessment of activities 
occurring within Natura 2000 sites. All this work helps to identify just how little is known about the 
biology of the populations in our waters, our potential impacts upon them and the consequences of 
these activities. 
 

6.5 Ecosystem-based marine spatial management: A framework for 
assessing cumulative impacts  
 
Ecosystem-based marine spatial management (EB-MSM) is an emerging paradigm of ocean 
management, which is being promoted worldwide as the best way to deal with conflicts among various 
users of the seas and to ensure the sustainability of marine ecosystems and their services to humans 
(Katsanevakis et al., 2011 in Olsen et al., 2013). 
 
This approach recognises the full array of interactions among ecosystem components and human 
users, rather than considering in isolation single sectors, species, or ecosystem services. Its goal is to 
maintain marine ecosystems in a healthy, productive and resilient environment by balancing the 
increasing diversity and intensity of human activities with the ocean’s ability to provide ecosystem 
services. 
 
Marine Spatial Planning (MSP) is a crucial tool for EB-MSM that has emerged as a means of resolving 
inter-sectoral and cross-border conflicts over maritime space (for example, Halpern et al., 2008). MPA 
networks provide protection of ecological features and processes that merit site-specific management 
measures by controlling pressures due to human uses, while MSP (sometimes primarily) addresses 
inter-sectoral conflicts that might not be related to conservation (see Olsen et al., 2013). 
 
For mobile species, such as cetaceans, protection of the wider environment is especially important. 
Indeed some will argue that it is wider and non-site related measures that should provide the primary 
protection for such animals. There is, however, little evidence that any wider measures are significantly 
assisting cetacean conservation. Action must be taken to meet the Directive’s requirements to ensure 
the favourable conservation status of populations of some cetaceans outside designated SACs as well 
as within them, and this will be predicated on having adequate data to be able to show this (Green et al., 
2012). 
 
The UK government identifies a number of approaches undertaken with the aim to address threats to 
harbour porpoises and other cetaceans (as previously outlined and for example, see UK EU Habitats 
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Directive Article 17 reporting), although the effectiveness of a number of these has been challenged 
(Dolman, 2012; Dolman et al., 2011; Dolman et al., 2009; Parsons et al., 2009; Dolman et al., 2008; 
Parsons et al., 2008; Weir and Dolman, 2007) and there is no transparent overarching framework to 
assess overall levels of disturbance or injury and mortality to populations or management units.  
 
Currently no framework exists for assessing cumulative and synergistic impacts, whether for 
disturbance, injury or mortality, at the appropriate scale. With a dramatic increase in offshore 
development planned in coming years, it is essential that critical habitat is identified and protected so 
that these sites can be managed and appropriately assessed within the wider marine spatial planning 
framework. Generally, effective mitigation measures (e.g. for underwater noise) should be developed 
and put into place (not only within MPAs). 
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7 Conclusions and recommendations 

7.1 Conclusions 

 
Harbour porpoises are an Annex II listed species under the EU Habitats Directive. The UK has some of 
the highest numbers of porpoises in Europe (Booth et al., 2012). A genuinely representative network of 
Natura 2000 sites across Europe cannot therefore be completed without a suite of sites in UK waters.  
 
Pressures on and threats to harbour porpoise and other cetaceans continues and will increase in future. 
The UK response to EU environmental legislation is inadequate, particularly regarding harbour 
porpoises and site protection, but also in relation to all cetaceans and strict protection requirements of 
the EU Habitats Directive. Recent opportunities exist as a result of new domestic marine legislation to 
designate and a commitment to an ecologically coherent network of marine protected areas remains. 
Achieving Good Environmental Status under MSFD is a key driver. 
 
The UK approach to site designation under the EU Habitats Directive is at odds with much of the rest of 
Europe. The importance of the UK’s role in supporting a pan-European network of sites for harbour 
porpoise cannot be underestimated. The assessment of a coherent network of whale and dolphin MPAs 
requires an EU-wide ecosystem based view, both for biological reasons, where mobile species cross 
national boundaries and for political reasons, including meeting international and regional requirements, 
such as the EU Marine Strategy Framework Directive. We have demonstrated this using the Dogger 
Bank as an example. The transition from the current largely ad hoc site-by-site selection to a more 
systematic and network-level approach will require clear guidance and commitment. With the Rio 
commitment to “conserve genetic diversity”, genetically differentiated subpopulations of harbour 
porpoises within UK and European waters substantiate the importance for a truly coherent network of 
marine protected areas.  
 
Acknowledging the challenges of selecting sites for wide ranging species, it will be advisable to select 
sites that encompass the wide distribution and seasonal movements (if known) corresponding to 
different life-cycle stages of the species, where particular areas essential to their life and reproduction 
can be identified (European Topic Centre on Biological Diversity, 2009). An obligation to designate sites 
for harbour porpoise remains (European Topic Centre on Biological Diversity, 2009) and a number of 
EU countries have already done so. 
 
“…the designation of SACs is central to achieving the objectives of the Habitats Directive and to 
maintaining or restoring, at Favourable Conservation Status, the species and habitats of Community 
interest since it requires Member States to apply the necessary conservation measures in accordance 
with Article 6.1” (European Commission, 2012).  
 
Following an experts' meeting in December 2000, DG Environment determined that it is possible to 
identify areas representing crucial factors for the life cycle of harbour porpoise. 
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Whilst the national legislation and resulting policy covering the protection of cetaceans and their 
habitats in the UK has changed considerably in recent years, mainly driven by longer standing EU 
legislation and other international commitments, it still does not provide a comprehensive and 
ecologically sound structure to ensure the long term favourable conservation status of our whales, 
dolphins and porpoises (Green et al., 2012). 
 
Multi-species marine spatial protection can be an effective approach when protection is based around 
important features that those species rely upon. In the Mediterranean, overlaying cetacean data with 
data for other mobile marine species, including seabirds and seals, has revealed significant overlap and 
‘hot spots’ that are important to a number of species and could be useful in selecting areas that achieve 
protection for multiple species, including from cumulative impacts 
 
The Hebrides has one of the highest densities of harbour porpoise in Europe and cetacean species 
richness is higher off the northwest coast of Scotland than elsewhere in the UK. An example of a 
comprehensive network of designations linking national, regional and global MPA tools, and wider 
management measures (i.e. bycatch mitigation, EIAs, national marine planning), to provide coherent 
protection for those cetaceans and other nationally and internationally important species using the 
region is provided, via the Hebrides Marine.  
 
In addition, WDC consider the ongoing UK assessment on FSC to be seriously flawed. In essence the 
UK representation does not depict a true and adequate overview of the full criteria as set out by the 
European Topic Centre (as highlighted in Section 1.4). As a result the status of a number of cetaceans is 
not precautionary.  A transparent, integrated and precautionary approach is required if the integrity of 
FCS assessment is to be achieved and maintained over time. We note that an assessment of the draft 
JNCC report covering the third round reporting of FCS was made difficult due to the lack of availability 
of the key scientific report upon which decisions are based (as this report is still in preparation). 
 

7.2 Overarching recommendations 
 
As stated in the foreword to the review of England’s Wildlife Sites and Ecological Network, a step 
change is need in our approach to wildlife conservation (Lawton et al., 2010).  
 
The UK and Scottish governments should urgently progress the designation of harbour porpoise Special 
Areas of Conservation as a contribution to a coherent Natura 2000 network, whether in existing sites 
that have been identified as critical habitat or through new designations.  
 
WDC request the JNCC review of harbour porpoise and bottlenose dolphin SACs encompasses a fair 
and appropriate interpretation based on best available evidence and expert opinion, with a clear and 
long term programme that includes a focus on designation of harbour porpoise hot spots. 
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WDC recommend that the UK proposes the list below: 
 

Critical habitat: 
 

• The Inner Hebrides, The Minches and the Sea of the Hebrides  

• South coast, Outer Moray Firth  

• Northern Pembrokeshire and southern Cardigan Bay  

• Lleyn Peninsula and Bardsey Island  

• North and west Anglesey  

 

Areas of Interest: 
 

• Firth of Clyde  

• North of the Scottish mainland  

• South and east coasts of Shetland  

• Moray Firth north coast (in the region of Helmsdale)  

• Offshore outer Moray Firth  

• Dogger Bank  

• East of the Wash (Norfolk)  

• North Devon  

• Off Land's End, Cornwall  

• Outer Bristol Channel south to north west Cornwall  

• St. George's Channel  

These sites should form part of a wider ecosystem based whale and dolphin marine protected area 
network (Figure 11). 
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Figure 11. WDC recommendation for Critical Habitats and Areas of Interest for adequate completion of 

a whale and dolphin MPA network (after Clark et al., 2010) 
 
 
WDC further recommends: 
 
 (i) An integrated and precautionary approach is required to maximise opportunities from domestic 
marine legislation and other existing international commitments to the designation of an ecologically 
coherent (domestic and EU wide) network. The UK network must include cetaceans and other mobile 
species and focus on cumulative as well as synergistic effects of anthropogenic activities.  
 



	   70	  

(ii) A two-pronged approach to conservation that should include both MPAs and wider marine spatial 
planning measures. Such an approach is required under the key European Directives to ensure 
favourable conservation status of harbour porpoise and other cetacean species under the EU Habitats 
Directive and to meet the requirements of Good Environmental Status under MSFD. 
 
(iii) There is a need for a comprehensive and joined up strategy for cetacean conservation and 
programme of monitoring and surveillance. Such an approach should include both large-scale decadal 
surveys that cover ocean basins, but also smaller fine-scale surveys. Analysis of data should be broad, 
including all available forms of data, and interpretation of results should be precautionary in favour of 
cetacean conservation. 
 

7.2.1 Key research recommendations (from Clark et al., 2010) 

 
• Large scale surveys in the North Sea have demonstrated that large-scale changes in harbour 

porpoise distribution have occurred in the area. The factors driving these changes need to be 
better understood and probably requires a greater understanding of prey populations. Smaller-
scale surveys are also necessary to determine if some areas remain important to harbour 
porpoises throughout these larger scale fluctuations.  

• Several locations around the UK have been observed to have high densities of harbour 
porpoises during the summer months when this species is known to breed and produce young. 
This may indicate these areas have importance for these behaviours and should be investigated 
further. 

• An important next step would be to incorporate a review of cetacean prey data and to give 
greater consideration to predator/prey dynamics, as well as environmental data that highlights 
appropriate benthic and pelagic features, as these will be important factors in refining as well as 
identifying additional locations of cetacean critical habitat, with an independent expert group to 
identify and guide research priorities. 

7.2.2 Key policy recommendations   
 

• Assessment and designation of MPAs for mobile species should be based on best available 
information, expert opinion and a precautionary approach. 

• Due to the overall lack of knowledge of distribution and habitat needs, the designations should 
not be a ‘one off’ exercise but must be seen as an ongoing process to be informed by new 
research and surveys (Green et al., 2012), linking with monitoring and surveillance 
programmes and integrated with marine spatial planning. 

• In order to maintain a coherent network, a strategic plan for focused baseline surveys is 
required (Evans, 2012) with an immediate focus on areas that have been identified here as 
“Areas of Interest”. A mixture of large SCANS-type surveys should be supplemented with 
localised, fine-scale, seasonal surveys.  
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• A joined-up approach is necessary across the UK to ensure a coherent and comprehensive 
network (see Clark et al., 2010). The designation of such a network needs to be carefully co-
ordinated across the various administrations involved to ensure that it is indeed coherent.  

• The UK approach to site designation under the EU Habitats Directive should support a pan-
European network of sites for harbour porpoises. The assessment of a coherent network of 
whale and dolphin MPAs requires an EU-wide view. Lessons learned in different EU countries 
should thereby be taken into account. 

• The practical utility of a clear management plan where an SAC is created is demonstrated 
(Caddell, 2012). Caddell (2012) states that good practice should involve the development of 
indicative guidelines within the management plan on proposed responses to activities with the 
potential to disturb protected features. 

• Developers who are required to collect field data as part of an assessment should make such 
data available in a timely fashion. Where data are not provided, precaution should be used in 
decision making. 

• There is a lack of coordination across different sectors, with markedly different approaches 
from the different licensing and regulatory bodies. This should be rectified.  A more coordinated 
approach is key to successfully incorporate and facilitate cetacean conservation within MSP. 

• A framework for assessment of cumulative as well as synergistic impacts is needed to 
understand population wide effects of disturbance, displacement and injury and enable effective 
management at the appropriate scale for harbour porpoises, with up to four management units 
recognised around the British Isles (Evans et al., 2009). 

• Where spatial measures are appropriate for cetaceans, including but not restricted to Risso’s 
dolphins and minke whales, they should be added to Annex II of the EU Habitats Directive (see 
Luk and Gregerson, submitted; Caddell, 2012). 

• The development of a practical framework for the delivery of favourable conservation status for 
harbour porpoise and other Annex II and EPS species, inside and outside the Natura 2000 
network. 

• Delivering ecological coherence and assessing effectiveness of the European MPA network and 
its management are needed, as are improved efforts on assessing and reporting on the 
conservation status for marine habitats and species (European Environment Agency, 2012). 

• We have much to gain from thinking big. Designation of Hebrides Marine as a World Heritage 
Site (or similar high profile specification) could help join up processes, thus facilitating multiple 
species and habitat protection and creating something that would engage public imagination 
and involvement. At the same time, Hebrides Marine could offer great benefits to the ‘branding’ 
of Scotland, encouraging responsible, world-leading and world-renowned tourism. There may 
be useful lessons that could come from studying the case of the Wadden Sea UNESCO World 
Heritage Site in terms of multiple forms of management being integrated, the international 
branding and tourism, and many other aspects. 
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10 Appendix: Completed Standard Data Form for Firth of Lorn to the Sound 
of Jura SCI 
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EXAMPLE	  ‘Firth	  of	  Lorn	  to	  Sound	  of	  Jura’	  aka	  FoL-SoJ 
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SCI	  example	  proposal	  by	  WDC	  for	  potential	  future	  development	  for	  the	  
 

Firth	  of	  Lorne	  to	  Sound	  of	  Jura	  SAC	  for	  Harbour	  Porpoise	  (as	  a	  Grade	  B-C	  site)	   
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See	  expanded	  notes	  in	  Annex	  	  
 

In	  Summary: 
	  

Site	   contains	   a	   nationally	   and	   regionally	   (potential	  management	   unit)	   significant	   population	   and	  
density	   of	  Phocoena	   phocoena.	  From	   best-available	   evidence	   (scientific	   surveys	   and	   national	  
sightings	   scheme)	   the	   species	   is	  present	  all	   year	   round,	   with	   peaks	   of	   animal	   abundance	   in	   the	  
summer	   months.	   In	   comparison	   to	   other	   areas	   the	   estimated	   number	   of	   individuals	   contained	  
within	  the	   site	  at	   anyone	  time	  /	  are	   within	   an	  estimated	   catchment	   distance	   to	   utilise	   the	   site	   for	  
foraging,	   socialising	   and	   calving.	   Overall	   the	   site	   is	   assessed	   to	   be	   B/C	  is	  grading	   (depending	   on	  
biological	   unit	   assessed)	   and	   using	   a	   precautionary	   approach	   should	   be	   designated	  
with	  P.phocoena	  as	  a	  primary	  site	  feature.	  

Features	  (Qualifying	  and	  Other)	  may	  be	  present	  within	  the	  SCI	  proposed,	  however	  this	  assessment	  is	  
an	   Example	   application	   of	   the	   SAC	   guidance	   for	   the	   possible	   designation	   of	   sites	   for	   harbour	  
porpoise	  (Phocoena	  phocoena).	   
	  
Therefore	   it	   is	   recommended	   that,	   should	   the	   site	   proposal	   be	   developed	   further,	   then	   other	  
features	  Present	  within	  the	  site	  also	  be	  investigated	  and	  considered. 
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See	  expanded	  notes	  in	  Annex.	   
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Annex:	  Other	  ecological	  and	  biological	  information	  for	  SCI	  Proposal	  Firth	  of	  
Lorn	   to	   Sound	   of	   Jura	   for	   ANNEX	   II	   species	   harbour	   porpoise	   (Phocoena	  
phocoena)	  
	  
Estimated	  population	  size:	  
	  
There	   is	   no	   published	   population	   estimate	   for	   the	   site	   proposed,	   but	   the	   SCANS	   II	  
survey	  (July	  2005)	  estimated	  the	  overall	  West	  Scottish	  (Minches	  and	  Sea	  of	  Hebrides)	  
population	   south	   to	   the	   Northern	   Irish	   coast	   at	   12,100	   (CV=0.43).	   However,	   spatial	  
statistics	   from	   collated	   density	   estimations	   (Clark	   et	   al.,	   2010;	   Embling	   et	   al.,	   2010,	  
Booth,	   2010;	   Booth	   et	   al.,	   2013)	   indicate	   a	   potential	   abundance	   estimate	   of	   978.75	  
(CI:382.12-‐2221.69)	  may	  occur	  within	  the	  pSCI	  boundaries	  at	  any	  one	  time	  (see	  Figure	  
1).	  	  	  	  
	  
Continuous	  or	  Regular	  Presence:	  
	  
Permanent	  (Grade	  A):	  Porpoises	  are	  present	  in	  all	  months	  of	  the	  year,	  but	  with	  a	  peak	  
presence	  in	  summer	  (Evans,	  1997;	  Boran	  et	  al.,	  1999;	  Jeewoonarain	  et	  al.,	  1999;	  Evans	  
et	   al.,	   2003;	   Evans	   and	   Wang,	   2005;	   Marubini	   et	   al.,	   2009;	   Embling	   et	   al.,	   2010;	  
Hebridean	  Whale	  and	  Dolphin	  Trust,	  unpublished	  data).	  
	  
Population	  density	  in	  relation	  to	  neighbouring	  areas:	  
	  
Grade	  B:	  The	  site	  has	   relatively	  high	  densities	   compared	  with	   surrounding	  areas	   (See	  
Figure	   1.),	   particularly	   in	   comparison	   to	   other	   locations	   in	   the	   Minches	   and	   Sea	   of	  
Hebrides	  (Evans	  and	  Wang,	  2005;	  Hammond,	  2008;	  Marubini	  et	  al.,	  2010,	  Booth,	  2010).	  
Within	  the	  proposed	  site	  there	  is	  a	  particular	  hotspot	  described	  for	  the	  central	  Sound	  of	  
Jura,	  although	  the	  relative	  importance	  of	  this	  can	  vary	  seasonally	  and	  from	  year	  to	  year	  
(Boran	  et	  al.,	  1999;	  Evans	  and	  Wang,	  2005;	  Marubini	  et	  al.,	  2009;	  Embling	  et	  al.,	  2010;	  
Harries,	   2010;	   Booth	   et	   al.,	   2013).	   This	   whole	   region	   of	   relatively	   high	   density	   has	  
persisted	  over	  the	  long-‐term	  (Embling	  et	  al.,	  2010;	  Booth	  et	  al.,	  2013).	  
	  
Presence	  in	  breeding	  season:	  
	  
Grade	  A/B:	   The	  Hebrides	   has	   high	   numbers	   of	   porpoises,	   including	   newborns	   during	  
the	  peak	  breeding	  season	  (May	  –	  August)	  (Evans,	  1997;	  Boran	  et	  al.,	  1999;	  Evans	  et	  al.,	  
2003;	  Evans	  and	  Wang,	  2005;	  MacLeod	  et	  al.,	  2007;	  Sea	  Watch	  Foundation,	  unpublished	  
data;	  Hebridean	  Whale	  and	  Dolphin	  Trust,	  unpublished	  data).	  
	  
Other	  relevant	  biological	  factors:	  
	  
This	   area	   and	   elsewhere	   in	   the	  Hebrides	   is	   used	   for	   feeding	   (year-‐round),	   socialising	  
and	  mating	   (July-‐September)	   (Evans,	   1997;	   Evans	   and	  Wang,	   2005;	   Carlström,	   2006;	  
Sea	  Watch	  Foundation,	  unpublished	  data).	  
	  
Overall	  rating	  for	  population:	  
	  
Grade	   B(C):	   Within	   the	   Hebrides	   there	   are	   seven	   existing	   SACs	   with	   a	   marine	  
component,	   including	  the	  Firth	  of	  Lorn	  SAC	  within	  the	  site	  proposed	  here.	  All	  of	   them	  
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were	   established	   without	   the	   harbour	   porpoise	   as	   a	   feature	   (Graded	   D	   –	   Not	  
Significant).	  	  
	  
Should	   the	   proposed	   site	   be	   considered	   an	   SCI	   (SAC),	   it	   would	   protect	   an	   important	  
proportion	   of	   UK	   and	   Western	   Scotland	   and	   Northern	   Ireland	   porpoise	   habitat	   (see	  
Figure	  2.),	  supporting	  up	  to	  3.19	  (Grade	  C)	  to17.12	  (Grade	  B)	  %	  of	  these	  biological	  units	  
respectively,	  and	  providing	  direct	  protection	  for	  one	  of	  Europe’s	  highest	  density	  areas.	  	  	  
	  
Degree	   of	   conservation	   of	   features	   of	   the	   habitat	   important	   for	   the	   species	  
concerned	  and	  restoration	  possibilities:	  
	  
Grade	   B:	   The	   site	   provides	   some	   of	   the	   finer-‐scale	   oceanographic	   features	   associated	  
with	   good	   foraging	   and	   feeding	   opportunities,	   including	   topographic	   complexity,	  
predictable	   current	   systems	   in	   the	   Sound	   and	   within	   the	   island	   archipelago	   (Evans,	  
1997;	  Marubini	  et	  al.,	  2009;	  Embling	  et	  al,	  2010).	  
	  
Degree	  of	  isolation	  of	  the	  population:	  
	  
Grade	  C:	  This	  wide-‐ranging	  species	   is	  not	   isolated,	  although	   the	  population	  occupying	  
NW	  Ireland	  and	  West	  Scotland	  has	  been	  recognised	  as	  a	  separate	  Management	  Unit	  on	  
the	  basis	  of	  mtDNA	  studies	  (Evans	  and	  Teilmann,	  2009;	  ICES,	  2013).	  
	  
Global	  assessment:	  
	  
Grade	  B(C):	  It	  is	  considered	  that	  the	  site	  be	  proposed	  as	  a	  Grade	  B	  for	  harbour	  porpoise	  
as	  a	  feature	  justifying	  the	  designation	  of	  the	  site.	  This	  has	  been	  assessed	  considering	  the	  
catchment	  of	  individuals	  the	  site	  may	  have	  affecting	  the	  proposed	  Western	  Scotland	  and	  
Northern	  Ireland	  management	  unit,	  with	  additional	  consideration	  given	  to	  Continuous	  
or	   Regular	   Presence,	   Density	   in	   Relation	   to	   neighbouring	   areas	   and	   for	   the	   potential	  
presence	  during	   the	  breeding	   season	   indicating	   strong	  potentially	   for	   the	  presence	  of	  
calves.	   However	   a	   Sub-‐grade	   of	   (C)	   has	   also	   been	   highlighted	   indicating	   potential	  
importance	  at	  a	  National	  Level,	  inconsiderate	  of	  biologically	  meaningful	  MUs.	  	  
	  
Other	  Socio-economic	  factors:	  
	  
Although	   relatively	   unpolluted,	   with	   low	   human	   population	   densities	   and	   little	  
industrial	   development,	   the	   region	   still	   faces	   some	   conservation	   pressures,	   namely	  
commercial	   fisheries,	   shipping,	   recreation	   and	   offshore	   renewable	   energy	   activities	  
(Parsons	  et	  al.,	   1999).	  Recreational	  activities	   in	  particular	  are	   increasing	  and	  coincide	  
with	  the	  peak	  breeding	  period	  for	  porpoises.	  
	  
Other	  Annex	  II	  and	  Annex	  IVa	  species:	  
	  
The	   following	   species	   occur	   regularly	   with	   the	   Hebrides	   area:	   Atlantic	   grey	   seal	   (II),	  
harbour	  seal	  (II),	  bottlenose	  dolphin	  (II),	  minke	  whale	  (IVa),	  killer	  whale	  (IVa),	  Risso’s	  
dolphin	  (IVa),	  short-‐beaked	  common	  dolphin	  (IVa),	  Atlantic	  white-‐sided	  dolphin	  (IVa),	  
and	  white-‐beaked	  dolphin	   (IVa).	  Also	  occurring	  on	  a	  more	   casual	  basis	   are:	   fin	  whale	  
(IVa),	   humpback	   whale	   (IVa),	   long-‐finned	   pilot	   whale	   (IVa)	   and	   northern	   bottlenose	  
whale	  (IVa)	  (Evans,	  1997;	  Boran	  et	  al.,	  1999).	  	  
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Figure	  1.	  Density	   of	   harbour	  porpoise	  mean	   annual	   occurrence	   (%	  kernel	   adjusted	   for	  mean	  
accumulated	   density	   estimates	   from	   Booth	   et	   al.,	   2013;	   Embling	   et	   al.,	   2010;	   Goodwin	   and	  
Speedie,	   2008;	   SCANS	   II,	   2009;	   Marubini	   et	   al.,	   2009;	   HWDT,	   unpublished	   data).	   Area	   of	  
proposed	  SCI/SAC	  and	  potential	  catchment	  of	  porpoise	  population	  based	  on	  average	  movement	  
(Teilmann	  et	  al.,	  2008).	  	  
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Figure	  2.	  Recently	   recommended	  Management	  Units	   for	  harbour	  porpoise	  delineated	  
by	   ICES	  areas/division	  boundaries	  by	   the	  WGMME.	   Includes	  1)	  North	  Sea	  2)	  Kattegat	  
and	  Belt	  Seas	  3)	  Western	  Scotland	  and	  Northern	  Ireland	  4)	  Celtic	  Sea	  and	  Irish	  Seas	  5)	  
Iberian	  Peninsula	  (from	  ICES.	  2013.	  Report	  of	   the	  Working	  Group	  on	  Marine	  Mammal	  
Ecology	  (WGMME),	  4–7	  February	  2013,	  Paris,	  France.	  ICES	  CM	  2013/ACOM:26.	  117	  pp.)	  
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