
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scottish Marine Renewables SEA 

Environmental Report Section C SEA Assessment: Chapter C8 Marine Birds 

Scottish Executive 
March 2007 

 

Note: This document is only a section of the Final Environmental Report 



C8 Marine Birds..................................................................................................................... 1 

C8.1 Introduction ........................................................................................................... 1 

C8.2 Baseline Environment ........................................................................................... 1 

C8.3 Potential Effects .................................................................................................... 9 

C8.4 Sensitivity of Receptors ...................................................................................... 14 

C8.5 Potential Significance of Effects ......................................................................... 16 

C8.6 Mitigation Measures............................................................................................ 20 

C8.7 Likelihood of Occurrence .................................................................................... 20 

C8.8 Confidence and Knowledge Gaps ...................................................................... 21 

C8.9 Residual Significance of Effects ......................................................................... 23 

C8.10 Recommended Baseline Survey and Monitoring ............................................... 24 

References ................................................................................................................................. 27 

 
Tables 

Table C8.1: Protected Areas for Bird Populations in the Study Area............................................ 6 

Table C8.2: Summary of Potential Effects of Marine Birds ......................................................... 13 

Table C8.3: Sensitivity of Birds to Collision Impacts ................................................................... 15 

Table C8.4: Sensitivity of Marine Birds to Impacts from Wave and Tidal Device Arrays............ 16 

Table C8.5: Significance Assessment Criteria - Marine Birds..................................................... 16 

Table C8.6: Potential Significance of Effects - Marine Birds....................................................... 19 

Table C8.7: Possible Mitigation Measures - Impacts on Birds.................................................... 20 

Table C8.8: Data Gaps - Marine Birds ........................................................................................ 22 

Table C8.9: Potential and Residual Significance of Effects - Marine Birds................................. 23 

 

Figures 

Figure C8.1: The Distribution of SPA’s Designated for the Protection of Birds in the Study Area  

 

 
 
 
 
 
 

Table of Contents 



 
CEH Centre for Ecology and Hydrology 

EIA Environmental Impact Assessment 

JNCC Joint Nature Conservation Committee 

Loafing The action of birds passively floating on the water  

M Metre 

M2 Metre squared 

RAMSAR The Convention on Wetlands of International Importance, especially as waterfowl habitat. 

RSPB Royal Society for the Protection of Birds 

SNH Scottish Natural Heritage 

SPA 
Special Protection Area.  Site designated to protect certain rare or vulnerable bird species under 
the 1979 EC Birds Directive.  The sites generally support significant numbers of internationally 
important species. 

UKBAP UK Biodiversity Action Plan 

 

 
 
 
 
 

Glossary & Abbreviations 



Faber Maunsell & Metoc  Scottish Marine SEA: Environmental Report Section C Chapter C8: Marine Birds                         1 

ER_C8_MarineBirds_Final 

C8.1 Introduction 

 

This chapter considers description of the main distributions of bird species within the study 
area, and the potential effects that wave and tidal devices have on them. The description is split 
into species groups containing species with similar ecologies for ease of comparison. 
Consideration is given to the use of the waters of western and northern Scotland by birds during 
the breeding season. The most important breeding locations for species studied have been 
designated as Special Protection Areas (SPAs), and these are listed in Table C8.1. In addition, 
the importance of the area for migrating and wintering birds will also be considered. 
Descriptions made put the importance of the area in relation to the rest of the United Kingdom. 
The key references listed at the end of this report for distribution and numbers of divers, grebes 
and seaduck are Gibbons et al (1993), Lack (1986), Barton & Pollock (2004, 2005), Cranswick 
et al (2005), Collier et al (2005), Dean et al (2003, 2004a, 2004b) and Wilson et al (2006). The 
key references for distributions and numbers of seabirds (fulmar, shearwaters, storm-petrels, 
gannet, cormorants, skuas, gulls, auks) are Gibbons et al. (1993), Lack (1986), Stone et al. 
1995; Mitchell et al. (2004); Mackey & Gimenez (2005), Barton & Pollock (2005) and JNCC’s 
annual reports on seabird numbers and breeding success (most recent is Mavor et al. 2006). 

Figure C8.1 accompanies this chapter. 

 

C8.2 Baseline Environment 

 

C8.2.1 Bird Distribution 

 

C8.2.1.1 Divers 
 

Species: red-throated diver, black-throated diver, great northern diver 

The study area holds important breeding populations of red-throated and black-throated divers 
(8 SPAs and 9 SPAs respectively, scattered throughout the region). Black-throated divers are 
located in freshwater systems, both species are known to forage in inshore marine waters 
during the breeding season, in particular the red-throated diver do all their foraging in marine 
waters and only use freshwater as a landing pad/runway by the nests on the moorland. 
However, the distribution of these two species in summer is poorly understood and is being 
addressed by radio-tracking studies of breeding Red-throated divers by the Joint Nature 
Conservation Committee (JNCC). 

These two diving species use the marine environment extensively outside the breeding season 
and may be broadly found in sandy bays throughout the study area. Whilst certain locations 
have been identified by surveys, the available data are patchy. However, whilst the north and 
west of Scotland holds important numbers of black-throated diver in winter, the main 
concentrations of red-throated are on the east coast of Scotland.  During the non-breeding 
season, divers are marine, both close inshore and further offshore – up to several 10s of km.  

Northern and western Scotland holds very important numbers of great northern diver in winter. 
The study area is the stronghold for this species in winter in the UK. Great northern divers 
prefer rocky to sandy shores, and their distribution extends more offshore than the other two 
diver species. Large concentrations are found in particular along the rocky shores and bays of 
the northern isles and Western Isles, and there is a concern, in Shetland at least, that numbers 
are in sharp decline (Heubeck 2005). 

C8 Marine Birds 
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C8.2.1.2 Grebes 
 

Species: great-crested grebe, red-necked grebe, Slavonian grebe, black-necked grebe 

There are no SPA designations in the study area pertinent to these species, and, unlike divers, 
they are distributed almost exclusively in freshwater environments in the summer. However, all 
these species forage in inshore marine waters outside the breeding season. The Slavonian 
grebe is the most marine of the grebe species outside the breeding season, and the most 
common in the study area with concentrations in the Western and Northern Isles. great-crested 
grebes are less widespread and concentrated in the Solway Firth (North Channel) and Firth of 
Clyde (Argyll and Bute). Red-necked and black-necked grebes are both rare in the study area, 
and follow the winter distribution of great-crested grebes i.e. inshore coasts and bays in the 
southern portion of the study area. 

 

C8.2.1.3 Fulmar 

Species: northern fulmar 

The fulmar is common throughout much of Scotland, but the vast majority of breeding sites are 
to be found in the study area itself, with 10 SPAs designated for the important breeding 
populations of this species, notably in Shetland and the Western Isles. During the breeding 
season, the fulmar is principally an offshore feeder, obtaining the majority of its food outside the 
study area, but can also be found in considerable numbers in inshore regions. Furthermore, 
fulmars are the only British seabirds that occupy their nest sites throughout the winter, so 
presence in inshore waters close to the colonies occurs year-round.  Fulmars can dive to 4 m 
but are generally surface feeders. 

 

C8.2.1.4 Shearwaters 
 

Species: Cory’s shearwater, great shearwater, sooty shearwater, Manx shearwater, 

Balearic shearwater 

The only shearwater species present in important numbers is the Manx shearwater, with one 
colony with SPA status in the Inner Islands (a large colony on Rum), and one in the Outer 
Islands (a smaller colony on St Kilda). The Manx shearwater is principally an offshore feeder, 
believed to be obtaining the majority of its food outside the study area during the breeding 
season, but also spends considerable time in rafts in close proximity to colonies (McSorley et 

al. 2006).  Manx shearwaters use several feeding modes – surface feeding and pursuit diving. It 
also uses the study area for migration, travelling along the western coasts of Scotland en-route 
to its wintering grounds in the southern hemisphere. The other four species are all scarce in the 
study area, with birds present on passage in autumn (in particular Sooty and great 
shearwaters), regularly seen on the same flying routes as the Manx shearwater. 

 

C8.2.1.5 Storm-petrels 
 

Species: European storm-petrel, Leach’s storm-petrel 

The study area holds the main UK concentrations of breeding European storm-petrels (8 SPAs) 
and the entire known UK breeding population of Leach’s storm-petrel (6 SPAs), principally in 
the Northern and Western Isles. These two species are difficult to survey and, in contrast to 
other seabird species described here; it is possible that some colonies have been overlooked. 
Precise foraging distributions are poorly understood but concentrations of both species, Leach’s 
storm-petrel in particular, are to be found offshore to the west of colonies, close to the shelf 
edge. In winter, both species migrate to the tropics and southern hemisphere. 
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C8.2.1.6 Gannet 
 

Species: northern gannet 

Gannetries are scattered throughout the UK from southern Wales, much of Scotland and into 
northern England. The study area holds significant numbers of birds, including the largest 
colony in the world at St Kilda plus five other SPA-designated colonies. The gannet is 
principally a pelagic feeder during the breeding season (Hamer et al. 2000), capable of 
travelling several hundreds of kilometres on single foraging trips, but will also spend 
considerable time in close proximity to the colony for loafing and feeding (McSorley et al. 2003). 
Although much of the population disperses to southern Europe and western Africa in winter, 
birds can be seen in the vicinity of colonies and along coasts throughout the year. 

 

C8.2.1.7 Cormorants 

 

Species: great cormorant, European shag 

Great cormorant colonies are scattered around the coasts of the UK. Although considerable 
numbers breed in northern and western Scotland, none of the SPAs within the region list great 
cormorants among their principal species. This species also breeds in substantial numbers in 
freshwater environments. Foraging is also divided between freshwater and marine habitats. 
Although precise locations of foraging at sea are poorly known, great cormorants typically feed 
inshore within a few km of the coast. The European shag is exclusively marine and also feeds 
in the inshore zone. 6 SPAs in the study area list the European shag as a qualifying feature, 
and whilst Shag colonies are scattered along the south and north-east coast of England and 
throughout the Scottish and Welsh coasts, the majority of the UK population is found in northern 
and western Scotland and the Northern Isles. European shags feed within a few kilometres of 
the colony during the breeding season, and do not disperse widely in winter, remaining 
associated with rocky shores throughout the year. 

 

C8.2.1.8 Sea Ducks 

 

Species: greater scaup, common eider, long-tailed duck, common scoter, surf scoter, 

velvet scoter, common goldeneye, red-breasted merganser, goosander 

There are no SPA designations that list sea duck species as their qualifying feature. However, 
common eider breed throughout the study area, which is also important for sea ducks in winter. 
Comprehensive data on winter distributions are lacking, but targeted aerial surveys have 
identified important concentrations of common eider and long-tailed duck off the rocky coasts of 
the west coast of the Western Isles, and Scapa Flow in Orkney, with common scoter and red-
breasted merganser found in considerable numbers in estuaries (e.g. Solway Firth and Islay). 
Whilst the surveys have been patchy, the results suggest that these four species are the most 
common of the sea ducks in the study area. Surf scoter, velvet scoter, common goldeneye and 
goosander are scarce in the study area. 

 

C8.2.1.9 Phalarope 

 

Species: red-necked phalarope 

The red-necked phalarope breeds in small numbers in Shetland, Orkney and northern Scotland, 
and one SPA in the study area lists this species (North Fetlar, in Shetland). Furthermore, this 
species is likely to fly along the west coast of Scotland on passage. However, overall numbers 
of breeding and migrating individuals will be small. 
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C8.2.1.10 Skuas  

 

Species: Pomarine skua, Arctic skua, long-tailed skua, great skua 

The study area is very important for breeding populations of Arctic skua (4 SPAs) and great 
skua (9 SPAs), with large concentrations in Shetland, Orkney and to a lesser extent the 
Western Isles. Although precise foraging locations are poorly understood, both species forage 
in close association with other seabird species such as black-legged kittiwakes, common 
guillemot, Atlantic puffin and Northern gannets, from which they klepto-parasitise prey, or, in the 
case of great skuas, prey on the smaller bird species. Thus, they spend a considerable portion 
of time during the breeding season in the inshore zone. Both species migrate in the winter, and 
the west coast is the main migration route, though precise locations are not well known. 

 

C8.2.1.11 Gulls 

 

Species: Mediterranean gull, little gull, Sabine’s gull, blackheaded gull, common gull, 

lesser black-backed gull, herring gull, Iceland gull, glaucous gull, great black-backed 

gull, blacklegged kittiwake 

Important national populations of lesser black-backed gull (1 SPA: Ailsa Craig), greater black-
backed gull (2 SPAs: North Rona and Copinsay) and black-legged kittiwake (11 SPAs: 
principally in Shetland, Orkney and mainland North-west Scotland) are located in the study 
area. All three species are widely distributed throughout the region, as are black-headed gull, 
common gull and herring gull. Of these six species, black-legged kittiwake is the most pelagic, 
foraging some distance from the colony during the breeding season, and dispersing away from 
the UK in the winter. Despite this, kittiwakes breeding in the region spend a considerable 
portion of time in the vicinity of the colony loafing and feeding. The remaining five species are 
more closely tied to the inshore zone than kittiwakes, rarely venturing further than 25 km from 
the shore (Camphuysen 2005). With the exception of the greater black-backed gull, these 
species also spend a considerable portion of foraging time in terrestrial habitats, where they 
also breed in large numbers. All five species are resident with the exception of the lesser black-
backed gull which migrates in the winter, and therefore is likely to pass through the study area 
on passage. 

Mediterranean gull, little gull, Sabine’s gull, Iceland gull and glaucous gull are all scarce in the 
region throughout the year. 

 

C8.2.1.12 Terns 
 

Species: sandwich tern, roseate tern, common tern, Arctic tern, little tern 

The region holds nationally important numbers of common terns (2 SPAs: in the Western Isles 
and the Sound of Mull) and Arctic terns (9 SPAs: principally in Shetland and Orkney), with 
smaller colonies scattered throughout the region. Little terns are scarcer, but there are two 
nationally important colonies (2 SPAs in the Western Isles). During the breeding season, terns 
forage extensively in inshore regions, though precise locations are not well understood. In 
winter, all three species migrate so will pass through the region on passage. Sandwich terns 
may also pass through on passage to and from breeding colonies outwith the study area, but 
roseate terns are scarce. 
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C8.2.1.13 Auks 

 

Species: black guillemot, common guillemot, razorbill, little auk, puffin 

The study area holds a number of internationally important populations of razorbills and 
common guillemots (11 and 15 SPAs respectively, distributed throughout the region). The study 
area holds important concentrations of breeding puffins (9 SPAs). The vast majority of the black 
guillemot population of the UK is found within the study area (listed in 2 SPAs), with particular 
concentrations in Shetland, Orkney, the Western Isles and Inner Isles. The first three species 
generally feed within 50 km of the breeding colony during the breeding season, and therefore 
spend a considerable portion of foraging time within the inshore zone. Furthermore, loafing and 
social activities take place in the vicinity of colonies. All three species disperse in winter, 
although common guillemots and razorbills will still be found close to the coast in large 
numbers. The black guillemot is an exclusively inshore foraging species, so is resident 
throughout the year. The little auk is a winter visitor only. 

 

C8.2.1.14 Summary 
 

The study area is the most important region in Britain for breeding seabirds, holding nationally 
and internationally important populations of northern fulmar, Manx shearwater, European storm 
petrel, Leach’s storm petrel, northern gannet, European shag, Arctic skua, great skua, lesser 
black-backed gull, greater black-backed gull, blacklegged kittiwake, common tern, Arctic tern, 
little tern, black guillemot, common guillemot, razorbill and Atlantic puffin. These species all use 
inshore waters adjacent to colonies for loafing, and also for feeding, the extent to which 
depends on their foraging ecologies. Red-throated and black-throated divers breed in 
freshwater environments in summer, but use inshore marine areas for feeding. However, the 
precise distribution of all these species at sea, and in particular foraging locations, is poorly 
known. 

Divers, grebes and sea ducks use inshore regions in the study principally in winter, with 
nationally important numbers of great northern diver, black-throated diver, common eider and 
long tailed duck. The inshore waters are also used extensively by migrating species, in 
particular shearwaters, storm-petrels, skuas and gannet. As with species present in summer, 
detailed data on location and behaviour are lacking. 

 

C8.2.2 Protected Sites 

 

The following areas have been identified as sites of importance for birds in the study area. They 
have been identified based on their designated status as Special Protection Areas under the 
Birds Directive. See Figure C8.1 for a map of SPA sites in the study area.  In addition to those 
SPA sites within the study area itself, SPAs have also been included that are located in the 
adjacent marine and coastal areas, as birds in nearby sites may forage within the SEA study 
area.  Protected SPA sites on the east coast as far as the Moray Firth and on the west coast as 
far as the southern Solway Firth have therefore also been included in the table below and 
Figure C8.1 
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Table C8.1: Protected Areas for Bird Populations in the Study Area 

Study Area Site Name 
Key Features (B – Breeding, W – 
Wintering) 

Potential 
Resource Area 

Protected 
Status 

Auskerry European storm-Petrel (B); Arctic tern (B) Outside main 
area of interest 

SPA 

Calf of Eday Seabird assemblage (B) Wave SPA 

Copinsay 
great black-backed gull (B); black-legged 
kittiwake (B); common guillemot (B); 
Seabird assemblage (B) 

Outside main 
area of interest SPA 

East Sanday Coast Purple sandpiper (W); Ruddy turnstone 
(W) 

Wave and tidal SPA 

Fair Isle 

Northern fulmar (B); European shag (B); 
Arctic skua (B); great skua (B); 
blacklegged kittiwake (B); Arctic tern (B); 
common guillemot (B); razorbill (B); 
Atlantic puffin (B); Fair Isle wren (B); 
Seabird assemblage (B) 

Wave SPA 

Fetlar 

Northern fulmar (B); Whimbrel (B); 
Rednecked phalarope (B); Arctic skua 
(B); great skua (B); Arctic tern (B); black 
guillemot (B); Dunlin (B); Seabird 
assemblage (B) 

Tidal SPA 

Foula 

Leach’s storm-petrel (B); great skua (B); 
Arctic tern (B); common guillemot (B); 
Atlantic puffin (B); Seabird assemblage 
(B) 

Wave SPA 

Hermaness, Saxa 
Vord and Valla field 

Red-throated diver (B); Northern fulmar 
(B); Northern gannet (B); European shag 
(B); great skua (B); common guillemot 
(B); Atlantic puffin (B); Seabird 
assemblage (B) 

Wave SPA 

Hoy Red-throated diver (B); great skua (B); 
Seabird assemblage (B) 

Wave SPA 

Lochs of Spiggie and 
Brow Whooper swan (W) Wave SPA 

Marwick Head black-legged kittiwake (B); common 
guillemot (B); Seabird assemblage (B) 

Wave SPA 

Mousa European storm-petrel (B); Arctic tern (B) Outside main 
area of interest 

SPA 

Noss 

Northern fulmar (B); Northern gannet (B); 
great skua (B); black-legged kittiwake 
(B); common guillemot (B); Seabird 
assemblage (B) 

Outside main 
area of interest SPA 

Orkney Mainland 
Moors 

Red-throated diver (B); Short-eared owl 
(B) Wave SPA 

Otterswick and 
Graveland 

Red-throated diver (B) Wave and tidal SPA 

Papa Stour Arctic tern (B) Wave SPA 

Papa Westray (North 
Hill and Holm) 

Arctic tern (B) Wave and tidal SPA 

Ramna Stacks and 
Gruney Leach’s storm-petrel (B) Wave SPA 

Ronas Hill û North 
Roe and Tingon 

Red-throated diver (B); great skua (B) Wave SPA 

Rousay 
Arctic skua (B); black-legged kittiwake 
(B); Arctic tern (B); Seabird assemblage 
(B) 

Wave SPA 

Sumburgh Head Arctic tern (B); Seabird assemblage (B) Tidal SPA 

Northern Isles 

West Westray 

Northern fulmar (B); European shag (B); 
Arctic skua (B); great skua (B); Mew gull 
(B); herring gull (B); black-legged 
kittiwake (B); Arctic tern (B); common 
guillemot (B); razorbill (B); black guillemot 
(B); Atlantic puffin (B); Seabird 
assemblage (B) 

Wave SPA 

Pentland Firth Islands Arctic tern (B) Tidal SPA 
Pentland Firth 

Switha Barnacle Goose (W) Outside main 
area of interest 

SPA 



Faber Maunsell & Metoc  Scottish Marine SEA: Environmental Report Section C Chapter C8: Marine Birds                         7 

ER_C8_MarineBirds_Final 

Study Area Site Name 
Key Features (B – Breeding, W – 
Wintering) 

Potential 
Resource Area 

Protected 
Status 

Cape Wrath 
black-legged kittiwake (B); common 
guillemot (B); razorbill (B); Seabird 
assemblage (B) 

Wave and tidal SPA 

North Caithness Cliffs 
Northern fulmar (B); black-legged 
kittiwake (B); common guillemot (B); 
razorbill (B); Seabird assemblage (B) 

Wave and tidal SPA 
North Coast 

North Sutherland 
Coastal Islands 

Barnacle Goose (W) Wave SPA 

Flannan Isles 

European storm-petrel (B); Leach’s 
storm-petrel (B); common guillemot (B); 
razorbill (B); Atlantic puffin (B); Seabird 
assemblage (B) 

Wave SPA 

Handa 

Arctic skua (B); great skua (B); 
blacklegged kittiwake (B); common 
guillemot (B); razorbill (B); Seabird 
assemblage (B) 

Outside main 
area of interest 

SPA 

Lewis Peatlands 
Red-throated diver (B); black-throated 
diver (B); European golden plover (B); 
common greenshank (B); Dunlin (B); 

Wave SPA 

Mingulay and 
Berneray 

Northern fulmar (B); European shag (B); 
black-legged kittiwake (B); common 
guillemot (B); razorbill (B); Seabird 
assemblage (B) 

Wave SPA 

Mointeach 
Scadabhaig 

Red-throated diver (B); black-throated 
diver (B) Wave SPA 

Monach Islands Barnacle goose (W); common tern (B); 
little tern (B); black guillemot (B) 

Wave  

North Uist Machair 
and Islands 

Barnacle goose (W); Eurasian 
oystercatcher (B); Ringed plover (B); 
Ringed plover (W); common redshank 
(B); Ruddy turnstone (W); Dunlin (B); 
Breeding bird assemblage (B) 

Wave and tidal SPA 

Shiant Isles 

Northern fulmar (B); European shag (B); 
Barnacle goose (W); common guillemot 
(B); razorbill (B); Atlantic puffin (B); 
Seabird assemblage (B) 

Outside main 
areas of interest SPA 

Western Isles 

South Uist Machair 
and Lochs 

Greylag goose (B); Eurasian 
oystercatcher (B); Ringed plover (W); 
Ringed plover (B); Northern lapwing (B); 
Sanderling (W); common snipe (B); 
common redshank (B); little tern (B); 
Dunlin (B); Breeding bird assemblage (B) 

Wave SPA 

North Rona and Sula 
Sgeir 

Northern fulmar (B); European storm-
petrel (B); Leach’s storm-petrel (B); 
Northern gannet (B); great black-backed 
gull (B); black-legged kittiwake (B); 
common guillemot (B); razorbill (B); 
Atlantic puffin (B); Seabird assemblage 
(B) 

Wave SPA 

St Kilda 

Northern fulmar (B); Manx shearwater 
(B); European storm-petrel (B); Leach’s 
storm-petrel (B); Northern gannet (B); 
black-legged kittiwake (B); common 
guillemot (B); razorbill (B); Atlantic puffin 
(B); Seabird assemblage (B) 

Wave SPA 

Outer Islands 

Sule Skerry and Sule 
Stack 

European storm-petrel (B); Leach’s 
storm-petrel (B); Northern gannet (B); 
European shag (B); Atlantic puffin (B); 
Seabird assemblage (B) 

Wave SPA 

Canna and Sanday Seabird assemblage (B) Wave and tidal SPA 

Priest Island 
(Summer Isles) 

European storm-petrel (B) Outside main 
area of interest 

SPA Inner Isles 

Rum Red-throated diver (B); Manx shearwater 
(B); Seabird assemblage (B) Wave SPA 

Ailsa Craig 
Northern gannet (B); Lesser black-
backed gull (B); razorbill (B); Seabird 
assemblage (B) 

Outside main 
area of interest 

SPA Argyll and Bute 

Bridgend Flats, Islay Barnacle goose (W) Wave SPA 
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Study Area Site Name 
Key Features (B – Breeding, W – 
Wintering) 

Potential 
Resource Area 

Protected 
Status 

Coll Greenland white-fronted goose (W); 
Barnacle goose (W) 

Wave and tidal SPA 

Eilean na Muice 
Duibhe (Duich Moss), 
Islay 

Greenland white-fronted goose (W) Wave SPA 

Glas Eileanan common tern (B) Tidal SPA 

Gruinart Flats, Islay 
Greenland white-fronted goose (W); 
Barnacle goose (W); Light-bellied brent 
goose (W) 

Wave SPA 

Inner Clyde Estuary common redshank (W) Outside main 
area of interest SPA 

Laggan, Islay Greenland white-fronted goose (W); 
Barnacle goose (W) 

Wave SPA 

North Colonsay and 
Western Cliffs 

Red-billed chough (B); Seabird 
assemblage (B) Wave SPA 

Rinns of Islay 
Whooper swan; Greenland white-fronted 
goose (W); common scoter (B); Redbilled 
chough (B) 

Wave and tidal SPA 

SlÚibhtean agus 
Cladach Thiriodh 
(Tiree Wetlands and 
Coast) 

Greenland white-fronted goose (W); 
Barnacle goose (W); Eurasian 
oystercatcher (B); Ringed plover (W); 
Ringed plover (B); common redshank (B); 
Ruddy turnstone (W); Dunlin (B) 

Wave SPA 

North Channel Loch and Inch Torrs 
Warren 

Greenland white-fronted goose (W) Outside main 
area of interest 

SPA 

Cromarty Firth 

Common tern (B); Osprey (B); Redshank, 
Curlew (W); , Dunlin (W); Knot (W); 
Oystercatcher (W); Red-breasted 
Merganser (W); Scaup (W); Pintail (W); 
Wigeon (W); Greylag Goose (W); Bar-
tailed godwit (W); Whooper Swan (W) 

Outside study 
area 

SPA 

Dornoch Firth and 
Loch Fleet 

Osprey (B); Curlew (W); Dunlin (W); 
Oystercatcher (W); Teal (W); Wigeon 
(W); Greylag Goose (W);, Bar-tailed 
Godwit (W) 

Outside study 
area 

SPA 

East Caithness Cliffs 

Guillemot (B), herring gull (B), razorbill 
(B); shag (B) Puffin (B), Great Black-
backed Gull (B), Cormorant (B) Fulmar 
(B) Guillemot (B) 

Outside study 
area 

SPA 

Inner Moray Firth 

Common tern (B); Osprey (B); Redshank, 
Curlew (W); Oystercatcher (W); Red-
breasted Merganser (W); Scaup (W); 
Pintail (W); Wigeon (W); Greylag Goose 
(W); Bar-tailed godwit (W); Goosander 
(W); Goldeneye (W); Teal (W) 

Outside study 
area 

SPA 

Outside of 
study area 

Moray and Nairn 
Coast 

Osprey (B); Pink-footed Goose (W); 
Dunlin (W), Oystercatcher (W); Red-
breasted Merganser (W); Velvet Scoter 
(W); Common Scoter (W); Long-tailed 
duck (W) Wigeon (W); Redshank (W); 
Greylag Goose (W) Bar-tailed Godwit (W) 

Outside study 
area  

Source: JNCC, 2007. 

 

C8.2.3 Sensory Capabilities – Marine Birds 

 

C8.2.3.1 Vision 
 

All marine birds use sight to obtain prey, and have adaptations for amphibious foraging (Martin 
1998; 1999; Martin & Prince 2001). Most species are predators of fast-moving prey and have 
binocular vision (the main exception among the species described here being the marine ducks, 
which typically forage on more sessile prey such as bivalve molluscs). However, very little 
empirical data exist on the importance of visibility, but it is likely to depend on the type of prey 
and the extent to which birds can switch to tactile foraging. 
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C8.2.3.2 Sound 
 

It is evident from the behaviour of birds on land that they have acute hearing. However, little is 
known about the importance of hearing underwater and whether noise can disorientate birds or 
adversely affect their foraging success.  

C8.2.3.3 Chemo-reception 
 

Northern fulmars use their sense of smell to detect olfactory cues in air for location of food over 
large distances (Nevitt 1999; Nevitt et al. 2006). In addition Petrels and shearwaters belong to 
the tubenose family, which may imply olfactory abilities. It is believed that olfactory cues are 
sensed principally through air, but olfactory cues underwater may also be used.  However, no 
empirical data exists for this issue. 

 

C8.3 Potential Effects 

 

C8.3.1 Introduction 

 

Marine bird species can potentially be affected in a number of ways, as outlined below. It 
should be noted that this report identifies generic effects, and, where possible, assigns strategic 
effect significance based on the available high level data. Any proposed marine renewable 
energy development would, of course, need to examine the potential effects specific to that 
development, which may require use of more detailed data sources, further data collection and 
detailed modelling studies. 

 

C8.3.1.1 Installation Effects 
 

Collision risk: There is the risk of marine birds colliding with construction machinery and 
vessels present during the project installation phase. Existing evidence from collisions with 
shipping activity indicates that whilst birds are generally more manoeuvrable than marine 
mammals they may also be at risk of collision with vessels, especially at night. Collision can 
typically occur in two situations – flying birds colliding with the surface structures of ships or 
ships colliding with birds rafting on the surface. Risk is likely to be low for all species and very 
low for cormorants since they spend the night on land (Daunt et al. 2006a). However, no 
empirical data are available. There are also no data on strike rates when birds are foraging 
underwater. Vessels involved in installation of both wave and tidal devices and export cables 
are likely to be either stationary or travelling considerably slower than commercial shipping 
vessels whilst involved in construction activities, and therefore the collision risk during 
construction is likely to be lower than that posed by commercial shipping activity. 

Physical disturbance: Physical disturbance of birds in the immediate vicinity of construction 
activities is a potential temporary impact during array and export cable construction. Noise is a 
key factor in causing the disturbance impact, but the physical presence of the installation 
vessels themselves can also cause a disturbance impact due to physical and visual intrusion. 
Birds’ likely response to disturbance impacts would be to avoid the immediate area during 
construction, which has implications of foraging and breeding success, stress on individuals 
and energy budgets. This has been looked at for shore birds, and it is recognised that 
disturbance may have long term effects if breeding is disrupted, or if birds feeding is disrupted 
with fitness impacted. However, there is no quantified data to from which to determine 
estimated magnitude of impact. 
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Marine noise: Marine noise during installation could potentially impact marine birds whilst 
underwater, causing them to become disorientated and affecting their foraging success. 
Physiological impacts could result in temporary or permanent hearing damage. Key sources of 
noise during installation are shipping machinery, dredging and pile driving. Pile driving is 
anticipated to have the greatest potential effects on marine wildlife, as it generates very high 
sound pressure levels that are relatively broad-band (20 Hz - > 20 kHz). Impacts on surface 
feeding birds are likely to take the form of disturbance impacts (as described above). 

Increased turbidity (reduced visibility): This can occur during seabed disturbing installation 
activities, as fine particles travel further from the disturbed area, swept by tidal currents. 
Increased turbidity can have effects on foraging, and predator/prey interactions. The magnitude 
of this impact will depend on the high number of variables involved in determining both 
background and project caused suspended sediment levels and turbidity. However, given that 
the wave and tidal turbines will be placed in high energy environments, it is likely that the small 
amounts of sediment released into the water column during turbine and cable installation will be 
rapidly dispersed into the surrounding environment, and will have a negligible impact on 
background suspended sediment and turbidity levels. This conclusion will of course have to be 
re-assessed on a case-by-case basis for specific developments. Marine birds are thought to 
have a high sensitivity to reductions in visibility. 

Disturbance of contaminated sediments is also possible during cable and device installation, 
which may cause potential detrimental impacts on species that are sensitive to contamination. 
Areas of potential contamination risk and the associated implications for water quality are 
assessed in Chapter C2. 

 

C8.3.1.2 Operation Effects 
 

Collision risk: Collision risk is considered to be a key potential effect during device operation, 
and it is considered that, bearing in mind the wide range of devices that may be deployed, all 
species of birds using the study area are at some risk of collision with devices. However, there 
is considerable lack of empirical knowledge on this risk, and it is important to bear in mind that, 
turbine blades (tidal energy devices), either of the horizontal or vertical axis type present a 
threat quite unlike anything that marine birds have previously experienced. Therefore, whilst an 
overview of the factors likely to influence collision risks posed by marine renewable devices is 
summarised in this section, it is not possible to quantify this risk based on the current state of 
knowledge. It is also worth noting that wave devices and venturi tidal devices that do not have 
rotating blades are considered to pose a lower collision risk than horizontal and vertical axis 
tidal turbines. 

Mooring equipment such as anchor blocks and plinths are likely to function like other natural or 
artificial seabed structures and hence pose few novel risks for vertebrates in the water column. 
Cables, chains and power lines extending up through the water will have smaller cross-
sectional area than vertical support structures and so produce reduced flow disruption and 
fewer sensory cues to approaching diving birds. Instead of being swept around these 
structures, mammals are more likely to become entangled in them. 

Marine birds have means of escaping moving or stationary hazards. The response of marine 
birds to a wave or tidal scheme will depend on whether it is detected above or below the 
surface and how close the object is before the animal detects it, and whether it is interpreted as 
a hazard that needs to be avoided. 

Above the surface: If schemes are visible from above the surface, birds in flight will probably 
operate broadly similar avoidance tactics to those employed when encountering other natural 
and man-made obstructions i.e. by taking alternative flight routes and avoiding obstructions to a 
greater degree at night (Desholm & Kahlert 2005). 
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Below the surface: Similar avoidance tactics are likely to be employed by diving birds when 
they detect a stationary or moving object as flying birds when detecting obstructions. More 
drastic avoidance behaviours are likely to be required if an object is only detected very late, 
especially if the bird is in the path of a turbine blade. Birds have a moderately fast burst speed, 
which, although considerably slower than the speed of the outer edge of blades (Fraenkel 
2006), would enable escape under many situations where the bird manages to move out of the 
path of the blades.  

Collision risk is also expected to be influenced by the nature of the environment where the 
turbines are located, proximity to protected areas/SPAs, foraging behaviour and encounter 
rates.  

Open waters: The above concerns are likely to be of general relevance to schemes placed in 
open waters, which will potentially be equally visible from all directions (device orientation 
notwithstanding) both above and below the water surface to marine birds. However, marine 
birds do not fly evenly and in all directions across open water, and are aggregated in relation to 
oceanographic conditions and prey availability (Daunt, et al, 2006b). Thus, detailed data on the 
use made of the area by birds, including travelling and underwater foraging trajectories, would 
be required to further understand this issue.  

Sounds and channels: Device location and orientation are likely to be particularly important 
where topography restricts options for bird avoidance behaviours e.g. sounds and channels. 
This is true both for birds in flight and underwater. In such cases, detailed data are required on 
how birds use the area. Sounds are used for both activities by marine birds (Daunt 2006c). For 
birds in flight, in the majority of cases, heading will be longitudinal to the sound, so a parallel 
design is likely to be preferable to a series design for schemes that protrude above the sea 
surface. It is less clear which design is likely to increase collision risk among underwater 
foraging birds. All other things being equal, devices placed in series are more likely to impact on 
marine birds in sounds and channels since topography will be more likely to restrict avoidance 
options, especially in cases where the scheme spans the width of the sound or channel. 

Sea loch entrances: Sea loch entrances are likely to be regions of high tidal currents, so are 
likely to be important areas for foraging (Daunt 2006c). The relative risk of parallel and series 
placement is unclear for foraging birds, but as with sounds the added component of topography 
may result in a greater risk associated with a series placement, in particular if it spans the width 
of the sea loch entrance. 

Flow characteristics: Most species are attracted to areas of high flow because of good 
foraging opportunities (Daunt et al. 2006b). Risk of collision will be increased if renewable 
schemes alter the flow characteristics, especially if such changes create new foraging 
opportunities for marine birds, since this may impact on the manoeuvrability and underwater 
swimming agility of the birds. However, no empirical data exist. Risk will be higher among diving 
than surface feeding species. However, overall risk associated with change in flow 
characteristics is likely to be linked to the extent to which birds feed at night. 

Water depth: Collision risk will depend on the extent to which species and devices are 
distributed through the water column. Thus, diving species will be at greater risk of collision with 
subsurface rotating turbines and mooring cables than surface feeding species, which would be 
at a lower risk of impact with floating devices, and above surface structures as these do not use 
rotating blades. Empirical data exist on the depth usage of a range of species including 
European shags, northern gannets, northern fulmars, common guillemots, razorbills and 
Atlantic puffins (Wanless et al. 1988; Harris et al. 1990; Wanless et al. 1991; Garthe et al. 2000; 
Garthe & Furness 2001; Daunt et al. 2003; Daunt et al. 2005; Daunt et al. 2006b). In general, 
depth distribution depends on maximum foraging depth, with shallow divers spending most time 
near the sea surface and progressively less time at depth, whereas deep divers, which are 
principally benthic feeders, showing a bimodal depth distribution with peaks of time spent at the 
sea surface and at deep depths and less time spent at intermediate depths. 
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Water quality: Collision risk can be expected to be greater for turbines deployed in regions of 
moderate to high turbidity, or if the turbines increase turbidity, because of their reduced 
visibility. Birds’ vision can be affected by small levels of turbidity (Strod et al. 2004). However, 
no data exist on collision risk in relation to turbidity. Diving species will be more at risk of 
collision in turbid waters than surface feeding species, and night-time feeders more at risk than 
daytime foragers. 

Ecological impacts resulting from bird interactions with devices can be expected to range from: 
no impacts to the potential removal or injury of individuals, and, if rates are sufficiently high, to 
declines in populations as a result of adverse impacts on foraging and breeding success, stress 
on individuals and energy budgets. A bad injury or break to an appendage that is critical to 
forging could be expected to result in the death of the bird in question. However, there is no 
quantified data from which to determine estimated magnitude of impact. 

Marine noise: As for construction noise, noise produced during operation of devices could also 
potentially disrupt prey location and underwater navigation in marine birds, or even result in 
temporary or permanent hearing damage. Whilst the noise levels likely to be generated during 
device operation are currently not known (as there are no arrays of devices currently installed in 
UK waters), operation noise is expected to be considerably less in magnitude than construction 
noise. The potential noise sources during device operation include: rotating machinery, flexing 
joints, structural noise, moving air, moving water, moorings, electrical noise, and 
instrumentation noise. 

Habitat exclusion: The presence of wave and tidal arrays will cause loss of habitat during 
device operation. Devices may exclude birds from a suitable foraging habitat by providing a 
physical or perceptual barrier, or producing noise that results in avoidance behaviour. Exclusion 
may limit other device interactions, such as collisions, but will also limit the available habitat, 
with associated impacts on foraging and breeding success, stress on individuals and energy 
budgets. Based on discussions with developers, typical array sizes are likely to be 4 km2 for 
wave and 0.5 km2 for tidal arrays.  

Evidence from wind farm projects indicates that many species, most notably diver and sea-duck 
have been displaced some 2 – 4 km from wind farm areas, and this wider displacement impact 
is thought to be due to the birds perceptual reaction to turbines or maintenance vessels. 

 Whilst it is considered that alternative foraging areas may be available to these species, the 
array will create a net loss of foraging area and removal of food resource, depending on the 
means of securing the device to the seabed.  There may also be a knock-on effect on adjacent 
bird populations arising from increased competition for prey species in adjacent areas. 

However the installation of marine turbines may also create new habitat that could potentially 
be colonised by benthic species and affect the availability of prey species in the vicinity of 
turbines. 

Changes in suspended sediment levels and turbidity may be caused by changes to 
sedimentation patterns resulting from extraction of tide and wave energy. Depending on the 
specific environmental parameters at a given location this may result in increases or decreases 
of both sediment suspension and deposition. High confidence estimates, based on expert 
knowledge can be given for the extent of impacts on sediment processes of up to 50 m from 
devices (see Chapter C3). 

Contamination: Leaching of toxic compounds from sacrificial anodes, antifouling paints or 
hydraulic fluids (if present) from the device is a potential effect during device operation. A small 
number of both wave and tidal devices are expected to use antifouling coatings, and whilst 
organotins are now banned, the use of copper is still permitted. As discussed in Section B, the 
quantities and toxicities associated with sacrificial anodes and antifouling coatings are generally 
expected to be extremely small. 

 

 

 

 


