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1 INTRODUCTION 

1.1 Project background 

 
Renewable energy is an integral part of the UK Government's longer-term aim of reducing carbon dioxide 
emissions by 20% by 2020 (BERR, 2008; 2009). In November 2007 the Scottish Government set a target 
to generate 50% of Scotland’s electricity from renewable sources by 2020, with an interim target of 31% by 
2011 (Scottish Government, 2007). 
 
ScottishPower Renewable Energy Limited (also referred to as ScottishPower Renewables or SPR) is 
proposing to develop a site in the Sound of Islay, Scotland. The site will be a ‘Demonstration Tidal Site’ 
and will be one of the first for the demonstration tidal device. The proposed Tidal Site will generate energy 
produced during the tidal cycle and will have a capacity to generate up to approximately 10 MW of 
renewable power for export to the grid. The energy produced would be from tidal power and would 
contribute to meeting the Scottish Governments targets of providing 50% of Scotland’s energy generation 
from renewable sources by 2020 (SPR, 2008).  
 
The seabed mounted turbines to be installed in the Sound of Islay are based on a 300 kW prototype 
marine current turbine (see figure 1) designed by Hammerfest Strøm installed in Kvalsund in Finnmark, 
Norway (Hammerfest Strøm, 2009). The turbines will comprise a tripod-base support structure (20 m in 
height), modular nacelle, hub and blades resulting in the hub being 22 m above the seabed (SPR, 2008). 
The tidal devices will generate electricity by converting the kinetic energy produced during the tidal cycle 
and electricity will be produced in both directions of water flow.  
 
 

 
 
Figure 1. Graphical representation of the 300kW tidal device developed by Hammerfest Strøm, installed in 
Kvalsund in Finnmark, Norway (SPR, 2008).   
 

1.1.1 The drop-down camera survey – habitat mapping 

 
Seastar Survey Ltd was contracted by Scottish Power Renewables (SPR) to conduct a habitat mapping 
and ground-truthing survey using a drop-down video and still photography camera system in the Sound of 
Islay, Scotland. The survey was part of an Environmental Impact Assessment (EIA) for the deployment of 
ten commercial demonstration tidal devices in the Sound of Islay.  
 

The main objective of the habitat mapping survey was to establish the characteristics of the seabed 
communities within the potential areas of device deployment and subsea cable routing. The aims of the 
habitat mapping survey were to fully describe the survey area in terms of the physical composition, 
distribution and extent of interesting features and its biotope and species composition as far as possible as 
well as confirming the presence, status and extent of the potential maerl beds and other UKBAP species 
and habitats. The survey was also meant to allow ground-truthing of existing sidescan sonar data by 
confirming the iX Survey sidescan sonar interpretation (carried out in a previous phase of the project by iX 

Survey) from the Sound of Islay using the drop-down video and stills camera seabed footage. 

1.1.2 Survey location 

 
Islay is the most southerly island of the Inner Hebrides in Scotland and is separated from the neighbouring 
island of Jura by the Sound of Islay (figure 2). The Sound is a narrow, deep channel approximately 1 km 
wide (figure 2) and reaches over 60 m in depth at the deepest point (figure 3). The deepest part of the 
Sound is located towards the centre, between Jura and Islay. The proposed location (figure 3) for the 
installation of the tidal devices is in the central and northern part of the Sound of Islay, in water deeper than 
48 m. 
 
 

 
 
Figure 2. The Sound of Islay between the islands of Islay and Jura (courtesy of Google Maps ©). 
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Figure 3. Proposed location for the tidal devices in the Sound of Islay (the 48 m contour shown in black 
and the proposed turbine sites (black triangles) within the 48 m contour). 
 

1.2 The benthic environment of the Sound of Islay  

1.2.1 Physical environment 

1.2.1.1 Bathymetry 

The bathymetry of the Inner Hebrides is complex. The main reason for this complexity is the deepening of 
sea lochs and channels by scouring action of ice during the last glaciation, which created locally enclosed 
deeps with shallower seaward (sills) terminations (BGS, 1997; Wilding et al., 2005). The Sound of Islay is 
mostly sheltered from wave action, but experiences strong tidal streams through the narrow channel. At 
the northern and southern entrances to the Sound, the seabed environment generally varies between 10 m 
and 20 m below chart datum (bcd).  In the centre of the Sound there is a trench where the seabed depth 
drops to depths below 60 m.  

1.2.1.2 Coastal environment 

The outline of the coast around the Sound of Islay is illustrated in figure 2. The western side of the Sound 
of Islay is fringed by Bunnahabhainn Bay, a shallow embayment, encroaching inland onto a raised rock 
platform. The coast following the Sound of Islay south from Port Askaig to Ardtalla has three major 
components, a gradual to steeply sloping cliff with a poorly preserved raised rock platform near the base of 
the slope, a fossil cliff and narrow raised shoreline platform and a fringing beach of mixed sediment. This 
pattern is only interrupted at McArthur’s Head (located to the south of the image in figure 2) where the 
platform phases out, replaced by cliffs with fringing beaches at their bases, marking the southern entrance 
to the Sound (Ritche and Crofts, 1974). Little or no sediment material is in circulation along this coast, and 
waves have a negligible impact, merely causing some redistribution of the sediments within the beach and 
nearshore sectors (Ritche and Crofts, 1974). 
 
The eastern side of the Sound is fringed by the coast of Jura. The characteristic Jura coastline is a rock 
abrasion platform which continues from below sea level to an altitude of 5 to 30 m above sea level.  The 
Jura coast of the Sound of Islay is steep and lacks any from of coastal lowland except at Whitefarland Bay 
a deltaic-like gravel and shingle foreland approximately midway along the Sound of Islay (Ritche and 
Crofts, 1974).  

1.2.1.3 Sediments 

There is little available information regarding the sediment characteristics within the Sound of Islay. To the 
north of the Sound the seabed sediments primarily comprised of gravely sand and sand, to the south of the 
Sound the seabed sediments are comprised of gravely sand, sand, muddy sand and mud (BGS, 1997). 
Farrow et al. (1979) describe the seabed at the northern entrance of the Sound of Islay as areas of 
Lithothamnium (maerl) gravel (some of it live), megaripples, megarippled sand and shell gravel. 

1.2.2  Biological environment 

 
The Sound of Islay is sheltered from wave action but experiences strong tidal streams. This is reflected by 
the types of marine life recorded in previous surveys (Farrow et al., 1979; Hiscock 1983; Seasearch, 
1999). The marine life typically associated with strong tidal streams is abundant in animals fixed on or in 
the seabed, and include soft corals, hydroids (sea firs), bryozoans (sea mats), large sponges, anemones, 
mussels and brittlestars in dense beds. In shallow water, bedrock and boulders often support kelp and sea 
oak macroalgae, which grow very long in the tidal currents, and have a variety of animals growing on them 
(UKBAP, 2008). 
 
Biological information from previous surveys is limited and is largely restricted to the description of 
sublittoral sites in the central and northern parts of the Sound but virtually no information is available with 
regards to the exact positions of the survey locations. Hiscock (1983) studied seven sublittoral sites in the 
central and northern parts of the Sound and a single site at the south eastern entrance to the Sound but 
the exact positions of these sites are not given. In the centre of the Sound a kelp forest was found to 
extend to 15 m depth, with the biota of the underlying rock dominated by encrusting coralline algae as a 
result of heavy grazing by urchins Echinus esculentus. Rich communities of algae and sessile animals 
were noted on kelp stipes. Small boulders and pebbles at depths greater than 12 m were observed to 
support a diverse hydroid and byrozoan turf. Two of the sites in the centre of the Sound showed 
characteristic species of tidal narrows and sounds including Halichondria sp. (sponges), Pachymatisma 
johnstonia (elephant’s hide sponge), Tubularia indivisa (oaten pipes hydroid), Eudendrium rameum, 
Sertularia cupressina (sea cypress hydroid), Hydrallmania falcata (sickle hydroid), Actinothoe sphyrodeta 
(sandaled anemone), Alcyonium digitatum (dead man’s fingers) and Pholis gunnellus (butterfish).  
In the northern part of the Sound along the Jura coastline, a shallow sandy seabed was recorded merging 
into a plain of mostly dead maerl (calcified red seaweed) and tide swept boulders between depths of 4 m 
and 14 m. Foliose red algae and sabellid polychaetes were noted among the associated flora and fauna 
(Hiscock, 1983). At the south eastern entrance to the Sound the rocky slopes were dominated by very 
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dense Laminaria hyperborea but from 4.0 m to 5.5 m were replaced by a slope of boulders and small 
stones dominated by Laminaria saccharina (sugar wrack). The species found living in the shelter of the 
Kelp included Gibbula cineraria (grey top shell) and Anemonia sulcata (snakelock anemone). In deeper 
water (9 m) a bed of maerl with estimated 10% living cover was present and between 10-11 m high 
densities of Virgularia mirabilis (slender sea pen) as the sediments became finer (Hiscock, 1983).   
 
A Seasearch dive through the centre of the Sound of Islay revealed a seabed colonised by kelp and 
moderately dense horse mussels (Modiolus modiolus). To the south of Port Askaig a steep bedrock and 
boulder slope extending down to depths of over 40 m was found to be colonised by epifauna including 
dead man’s fingers (Alcyonium digitatum), boring sponges (Cliona celata), elephant’s hide sponge 
(Pachymatisma johnstonia), with patches of the antenna hydroid (Nemertesia antennina) and oaten pipe 
hydroids (Tubularia indivisa).   
 
The Seasearch survey also indicated that many of the sites dived around Islay showed signs of having 
been heavily grazed by sea urchins (Echinus esculentus) resulting in a reduction in cover by the usual 
plant and animal species, which tend to be replaced by large areas of pink encrusting algae (Seasearch, 
1999). This supports the findings of Hiscock (1983), a study that recorded high numbers of sea urchins in 
the Sound of Islay. 

1.2.3 Habitats and species of ecological importance in the Sound of Islay 

1.2.3.1 Habitats - tidal rapids 

Tide-swept channels are included in the UK Biodiversity Action Plan (UK BAP, 2008) list of priority 
habitats. Under the Habitat Action Plan the term ‘tidal rapids’ is used to cover a broad range of high energy 
environments including deep tidal streams and tide-swept habitats. Strong tidal streams result in 
characteristic marine communities rich in diversity typically comprising soft corals, hydroids, bryozoans, 
sponges, anemones, mussels and brittle stars in dense beds. In deeper water, such as between islands, 
strong tidal streams may be felt down to 30 m. In shallow water, bedrock and boulders often support kelp 
and sea oak plants, which grow very long in the tidal currents, and have a variety of animals growing on 
them. Other smaller red and brown seaweeds grow on cobbles and pebbles, many of these being 
characteristic of tide-swept situations (UK BAP, 2008).  

1.2.3.2 Species - maerl 

Maerl beds are closely identified with the conditions found in tidal narrows and rapids and have been 
recorded in the south-west (the Fal estuary) and the north of the British Isles (Orkney Islands) (UKBAP, 
2008). Maerl beds are on the UKBAP Habitat Action Plan list of priority habitats. In addition to being listed 
as a priority habitat on the UKBAP’s Habitat Action Plan, maerl beds are covered by four different types of 
Annex I habitats of the EC Habitats Directive ‘sandbanks which are slightly covered by seawater at all 
times’, ‘large shallow bays and inlets’; ‘estuaries’ and the priority habitat ‘lagoons’ (UK Biodiversity Group, 
1999) with ‘sandbanks which are slightly covered by seawater at all times’’ being most relevant to the 
current study.    
 
Maerl is the collective name for several species of calcified red seaweed. There are three species of maerl 
in the UK, Phymatolithon calcareum, Lithothamnion glaciale and Lithothamnion corallioides with 
Phymatolithon calcareum (near Port Ellen) and ‘Lithothamnion gravel’ (at northern entrance to the Sound 
of Islay) recorded in a previous study in the Sound of Islay (Hiscock, 1983). Maerl grows as unattached 
nodules on the seabed and under favourable conditions can form extensive beds. Maerl is slow growing 
but over long periods its dead calcareous skeleton can accumulate into deep deposits (an important 
habitat in its own right), overlain by a thin layer of pink living maerl. Maerl beds form an important habitat 
for a wide variety of marine plants and animals which live amongst or attached to the maerl or burrow into 
the coarse gravel of the dead maerl beneath the living top layer (UK Biodiversity Group, 1999).  
 

Although maerl beds cover a very small area of UK waters, all of the beds studied to date have been found 
to support a disproportionately high diversity and abundance of associated organisms in comparison with 
surrounding biotopes; some of these species are confined to maerl habitat or rarely found elsewhere 
(Nunn, 1992; Hall-Spencer and Moore 2000). A red seaweed species (Gelidiella calcicola) is a nationally 
rare species found in association with maerl that has been recorded in the waters around Islay and Jura 
(Plaza and Sanderson, 1997). 
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2 METHODOLOGY 

2.1 Survey effort 

 
The planned habitat mapping and ground-truthing survey comprised a total of 38 drop-down camera 
survey transects (table 1) in a central survey area and two potential cable landing sites as well as areas of 
‘megaripples’ as interpreted from the sidescan sonar imagery (interpretation carried out by iX Survey). The 
central survey area encompassed the area south of Port Askaig, below the 48 metre contour line (figure 4), 
where three Acoustic Doppler Current Profilers (ADCPs) and one Acoustic Wave And Current (AWAC) 
profiler were to be deployed. The two potential cable landing sites are located just off the eastern coast of 
Islay (see figure 4) whilst the areas of ‘megaripples’ identified from the sidescan sonar imagery were found 
in both the shallow and deep water in the Sound of Islay.  
 
 

Survey area Number of 
transects 

Transect numbers Total transect 
length (km) 

Central 25 1-18, 23-25, 30-32, 35 5.936 
Cable landing N 1 33 1.339 
Cable landing S 3 19-22 2.000 

Megaripple 1 
Megaripple 2 

4 
4 

36-39 
26-29 

2.000 
2.631 

Total (km)   13.906 

 
Table 1. Planned Islay demonstration tidal array ground-truthing survey effort (number of transects, 
transect identification and lengths of transects). 
 
 

 
 
Figure 4. Planned drop-down camera survey transects in the Sound of Islay (planned survey transects 
together with potential ‘megaripples’ (highlighted in yellow) as identified on sidescan sonar imagery by iX 
Survey). 
 
 

2.2 Drop-down camera survey equipment 

 
The camera system used for the drop-down camera survey was a Kongsberg OE DTS-6000 drop-down 
camera system (figure 5). This was used in conjunction with a Mariamatech E-Sea sound dual frequency 
(33/200KHz) echosounder and a Leica RTK GPS (GX1230 Real Time Rover System) to acquire 
navigational positions (for further details see appendix I). 
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Figure 5. The DTS-6000 camera system onboard MV Margaret Sinclair used during the survey operations. 
 

2.3 Camera operation and deployment 

 
The drop-down camera survey was carried out in suitable weather conditions by a team of experienced 
personnel. Before each deployment a ‘clapper board’ containing site name, date and weather conditions 
was recorded using video and a still photograph taken as a quality assurance (QA) record.  
 
All camera deployments were carried out along pre-determined transects across sites of interest (as 
described above). The vessel was positioned at one end of a transect using DGPS. The camera was then 
deployed and lowered to the seabed. Once the camera system was settled at the seabed, the onboard 
surveyors started to log navigation and the skipper was given approval to move along the transect at about 
0.5 knots. 
 
During the deployment the winch was controlled solely by the camera operator from the winch remote 
control in the survey laboratory. The photographs were taken using a surface trigger in the survey 
laboratory. The DTS-6000 camera system sent a continuous real-time video feed to the surface when the 
feed was monitored and the camera and winch were controlled. The video feed was recorded digitally 
using Mini Digital Video (miniDV) tapes and backed up using super VHS tapes. The video was recorded to 
tape rather than DVD as the life expectancy of tape is much greater. Individual still photographs were 
taken using a surface controlled trigger. Photographs were taken at the discretion of the camera operator 
to obtain a regular record of the seabed along each transect (not at a set time or distance interval) but also 
to capture changes in boundaries, interesting features and characteristic biological communities. The 
miniDV tapes were removed from the vessel every evening and stored securely onshore. 
 
Throughout each camera deployment, navigation data was recorded. All camera deployment log keeping 
was synchronised to the navigation data from the RTK GPS. The log keeper recorded the time from the 
GPS at the start and end of each deployment and the time each photograph was taken. After 4-5 
deployments the camera was removed from the frame and secured in the survey laboratory. The digital 
photographs were then uploaded from the camera to a laptop computer via a USB lead (the software used 
for this was Canon Zoom Browser EX). During the upload process each photograph was named with the 
site-name and photograph number.  

2.4 Data handling 

 

The photographs and video footage were subsequently used for specific analysis and inclusion in the GIS. 
When the camera survey was completed the miniDV tapes were taken back to Seastar Survey Ltd. offices 
and the digital miniDV tapes were up-loaded to a computer, edited, titled and burnt to DVD as mpeg files. 
All DVDs, photographs and logs were checked for errors as part of Seastar Survey Ltd’s standard quality 
control procedures and all data supplied to the client. Finally the client was supplied with DVDs with mpeg 
video files, sets of all seabed photographs and the seabed photographs were also incorporated into the 
ArcView GIS. 
 

2.5 Video and still photography analyses 

 
The analyses of the video and still photography records were carried out ‘blind’ without any prior 
knowledge about the survey apart from information about depth ranges. The video analysis was carried out 
using a SONY (DSR-1500P) digital videocassette recorder and a television monitor, the former system 
allowing for slow-motion, freeze-frame and standard play analysis. The still photographs were analysed 
using a personal computer and a high resolution television monitor. 
 
The analyses included an initial assessment of a deployment to get a broad understanding of the 
substratum, flora and fauna as well as the identification of the different biotopes/habitats on the seabed. 
The detailed analysis consisted of a classification of the substrata resulting in a detailed assessment and a 
summary of the seabed environment in the ArcView GIS (see the accompanying ArcView GIS). The 
detailed analysis also consisted of faunal and floral identification to the lowest practical level and the 
abundance data were recorded using the SACFOR scale. A list of the encountered fauna were produced 
for each deployment / photograph using species reference numbers as cited in the Marine Conservation 
Society Species Directory (Howson and Picton, 1997) to avoid problems in species nomenclature. The 
photographs were subsequently classified into designated biotopes according to Connor et al. (2004) and 
the results were incorporated into ArcView GIS.   
 

2.6 Survey limitations 

2.6.1 Weather conditions 

The weather conditions throughout the survey period were suitable for survey operations and there was no 
weather downtime. 

2.6.2 Obstructions 

During the drop-down camera survey only one transect (line 20) was affected by any form of obstruction. A 
series of creel pots were obstructing the planned survey course along line 20. It was therefore decided not 
to deploy the camera along this line to avoid potential snagging and damage to equipment and the vessel.  
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3 RESULTS 

The drop-down camera survey took place between the 8th and the 16th June 2009 with all survey 
operations conducted from MV Margaret Sinclair (see figure 5). The mobilisation and de-mobilisation took 
place on the 8th June and the 16th June respectively. During the survey the vessel was moored overnight in 
Port Askaig, Islay.  
 
The survey coverage and effort for the 2009 Islay drop-down camera survey are given in figure 6 and 
appendix II. A total of 1083 still photographs together with 15 hours and 48 minutes of video footage were 
acquired during the Islay drop-down camera survey. Seastar Survey Ltd. was instructed to analyse 22 out 
of the 37 drop-down camera lines surveyed (see table 2). This resulted in a total of 793 still photographs 
and 11 hours 15 minutes of video footage to be used during the analysis phase of the project. The 
remaining footage has been stored for potential future analysis.  
 
 

 

 
Figure 6. Track plot for the 2009 Sound of Islay drop-down video survey. 
 

DATE Location Video  miniDV Number Start Of Line Position Depth 
    Duration Tape No. of Photos East (m) North (m) (m) 

13/06/2009 01 00:34:52 11 32 681844.01 6192121.17 45.63 

11/06/2009 02 00:41:57 3 51 681551.63 6193100.05 46.12 

12/06/2009 03 00:53:51 6 65 681772.81 6192040.72 58.67 

12/06/2009 04 00:50:14 7 61 681736.26 6192036.63 55.51 

12/06/2009 05 00:42:28 10 66 681410.63 6193140.06 47.44 

13/06/2009 06 00:55:52 16 54 681983.46 6191105.52 38.37 

11/06/2009 07 00:46:46 4 48 681796.52 6192164.65 51.70 

13/06/2009 08 00:54:04 13 48 681858.93 6191129.83 48.94 

11/06/2009 09 00:23:58 5 38 681698.62 6191961.59 53.41 

12/06/2009 10 00:44:20 9 58 681644.52 6192123.71 45.93 

11/06/2009 15 00:15:05 1 21 681747.68 6191998.88 54.91 

13/06/2009 18 00:22:06 15 18 681692.66 6191784.90 51.18 

12/06/2009 19 00:17:08 8 25 681637.55 6191677.67 45.98 

12/06/2009 21 00:17:49 8+9 24 681722.48 6191649.02 53.35 

13/06/2009 22 00:20:04 14 23 681510.03 6191181.46 10.33 

11/06/2009 23 00:09:00 2 17 681621.08 6192808.87 53.85 

11/06/2009 24 00:10:32 2 21 681571.65 6192770.08 56.59 

12/06/2009 25 00:12:59 5 21 681438.57 6192761.13 44.35 

12/06/2009 30 00:16:28 8 20 681816.15 6192137.54 47.72 

13/06/2009 31 00:20:31 15 21 681875.54 6192126.56 32.69 

13/06/2009 33 00:47:03 12 42 681482.33 6193045.48 50.63 

13/06/2009 35 00:18:19 11 19 681579.69 6192629.94 60.65 

Table 2. The drop-down camera survey lines included in the seabed analysis.  
 

3.1 The sedimentary environment 

 
The seabed environment (see summary in figure 7) within the study area in the Sound of Islay can be 
characterised by a mixed coarse sedimentary environment of sandy gravelly cobbles and small boulders 
(coloured orange and red in figure 7). The small-scale seabed environment is complex and mapping in 
terms of delineating larger features is difficult. An additional assessment of the ArcView GIS data is 
therefore recommended.  
 
Bedrock and boulders are present along the 48 m contour and particularly along the western edge of the 
48 meter contour of the survey area but also to a lesser extent along the eastern boundary (brown colour 
code in figure 7). There is also a relatively smaller central section of bedrock and boulders in the middle of 
the 48 m contour. 
 
The most common sedimentary type is characterised by sandy gravely cobbles and small boulders (brown 
colour code) and cover the vast majority of the seabed environment within the drop-down camera survey 
area. These sedimentary features appear stable in character with considerable amounts of epi-fauna 
present.  
 
Relatively large central sections of the deeper waters in the southern and northern sections of the study 
area are dominated by gravel and cobbles (green colour code). Some of these areas consist of unstable 
gravel and cobbles (with little or no epi-fauna) while others grade into more stable environments (brown 
colour code) also comprising gravel and cobbles (with epi-fauna). The transitional nature of these seabed 
environments makes any clear boundaries between habitats difficult.  
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Sandy sediment (coarse sand) with some broken shell material is found in the shallow waters at the 
potential landing and cable routing site (lines 19 – 23). Coarse sand is also found in the central region of 
the study area but these are largely mixed with cobbles and gravel making the overall grain size much 
larger than those seen in the shallow water areas.  

 

Figure 7. A summary of the substrata identified in the still photographs part of the Islay drop-down camera 
survey (S: Sand; g S: gravely sand; (c) g S: slightly cobbled gravely sand; (c) g S sh: slightly cobbled 
gravely sand and shell material; s G: sandy gravel; G C: gravel and cobbles; sandy gravel and cobble with 
shell material; s g B: sandy and gravely boulders; s g C B: sandy gravely cobbles and boulders; C B: 
cobbles and boulders; s g R: sandy gravely bedrock; C R: cobbles and bedrock; s g C B R: sandy gravely 
cobbles, boulders and bedrock; R: bedrock).  

3.2 The biological environment 

3.2.1 Fauna and flora 

 
A total of 80 different taxa were identified in the Islay 2009 drop-down camera survey (see the list of 
species / taxa in appendix III). The majority of these were identified in the deeper waters (>40 m) of the 
study area with only a few different species of flora and fauna being observed in the shallow water. 
 
The vast majority of the survey area covered by the Sound of Islay Demonstration Tidal Array survey was 
dominated by similar biological communities, communities typically found in sounds, narrows and around 
tide-swept promontories exposed to strong tidal streams but sheltered from wave exposure. Overall dead 
man’s fingers (Alcyonium digitatum), hydroids (Tubularia indivisa), anemones (Urticina sp., Actinothoe 
sphyrodeta and Corynactis virdis) and bryozoans (Flustra foliacea and Alcyonidium diaphanum) were 
widespread and dominant (see figure 8). Sponges (Halichondria panicea, Esperiopsis fucorum and 
Pachymatisma johnstonia), crustaceans (e.g. Cancer pagurus), molluscs (e.g. Calliostoma zizyphinum) 
and echinoderms (e.g. Echinus esculentus, Asterias rubens, Henricia sp. and Crossaster papposus) were 
also commonly identified. The fauna did vary slightly along transects but the overall composition was very 
similar throughout the deeper sections of the survey area apart from some sections of the deeper water 
where barnacles and serpulid worms (e.g. Pomatoceros triqueter) were dominant (unstable cobbles and 
small boulders).  
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Figure 8. Examples of the dominant taxa identified in the deep water of the Islay Demonstration Tidal Array 
project with 1) Alcyonium digitatum, 2) Tubularia indivisa and Flustra foliacea, 3) Urticina sp., and 4) 
Actinothoe sphyrodeta and A. digitatum. 
The shallower-water area (potential landing sites and cable route) were dominated by 1) kelp communities, 
mainly Laminaria hyperborea and L. saccharina with a relatively sparse understory of red seaweeds; and 
2) sandy sediments with little visible epifauna. A single thallus of maerl was also identified in one of these 
areas with an additional large maerl bed identified in an area not included in the current analysis (see 
below). 
 
Some species are very difficult to distinguish on seabed photographs. In this study it was particularly 
difficult to distinguish the difference between Actinothoe sphyrodeta and Sagartia elegans as the column 
has to be visible to be entirely certain (see photographs 4 in figure 8). Species of Urticina spp. are also 
difficult to distinguish. The majority in this study have been identified as Urticina eques as a result of the 
colour combinations and the shape and positions of the tentacles but it is possible that at least some 
individuals of these are Urticina felina.   
 

3.2.2 Biotope classification 

 
A total of eight biotopes were recognised (table 3) among the drop-down camera survey transects 
analysed in the Islay Demonstration Tidal Array survey area. There are gradual changes between many of 
these biotopes and these transitional boundaries often cover several photographs. This is exemplified by 
an area described as a transitional biotope (recorded as Trans IR.MIR.KT.(XKTX) / SS.SMx.CMx.FluHyd), 
a habitat that could not be designated as a particular biotope. The data acquired from the still photography 

analysis is more detailed than the data gathered from the video analysis as the quality of the stills 
photographed are of a higher quality in terms of species identification and therefore biotope classification 
(see below). These results are therefore illustrated in preference of the video records. 
 

Code Habitat description with dominant taxa Biotope designation Stills 

  
Bedrock and boulders with Tubularia indivisa, 
Alcyonium digitatum and Urticina sp. 

CR.HCR.FaT.CTub.Adig 102 

  

Mixed sediment with Tubularia indivisa, Alcyonium 
digitatum and Urticina sp., a faunal community 
similar to CR.HCR.FaT.CTub.Adig but a slightly 
different substratum similar to SS.SMx.CMx.FluHyd. 

SS.SMx.CMx.(CTub.Adig)  
NEW 

518 

  
 

Gravel and cobbles with barnacles and serpulid 
worms. 

SS.SCS.CCS.PomB 104 

  
 

Coarse sand and gravel. SS.SCS.CCS 9 

 
  

Coarse sand (shell fragments) with sand ripples. SS.SCS.ICS 27 

  

Coarse sandy gravel and cobbles with kelp, hydroids 
and bryozoans. A transitional zone between two 
biotopes. 

Trans IR.MIR.KT.(XKTX) / 
SS.SMx.CMx.FluHyd 

2 

 
  

Kelp on boulders, cobbles and mixed sediment. IR.MIR.KT.XKTX 3 

 
  

Kelp and red seaweeds on gravelly sand. SS.SMP.KSwSS.LsacR.Sa 5 

  

Coarse sand with Laminaria sp. (e.g. L. saccharina) 
and red seaweed and one thallus of Phymatolithon 
calcareum 

SS.SMPMrl.Pcal 1 

 
Table 3. The habitats, main taxa and designated biotopes in the 2009 Islay Demonstration Tidal Array 
camera survey (the colour codes refer to codes on the ArcView GIS maps and associated spreadsheets) 
with the total number of designated still photographs within each biotope.  
The dominant taxa (as described above) in the survey area were Tubularia indivisa, Alcyonium digitatum, 
Urticina sp., various hydroids and bryozoans (e.g. Flustra foliacea). This community is closely associated 
with CR.HCR.FaT.CTub.Adig (see Connor et al., 2004), a biotope found on circalittoral bedrock and 
boulders (see figure 9) in sounds, narrows and around tide-swept promontories in strong tidal streams. 
However, a very similar faunal community, with some small variations (e.g. Hydrallmania falcata and 
Sertularia sp. as well as a higher abundance of Urticina sp.), was found on the majority of stations in the 
survey (67 %) but the substrata varied from bedrock and boulders to a mixed sedimentary environment 
(consisting of a mixture of sand, gravel, cobbles and small boulders). The latter substrata would be 
classified within SS.SMx.CMx, and considering some of the fauna present there are many similarities with 
SS.SMx.CMx.FluHyd in particular. However, as some of the dominant and most abundant taxa (e.g. 
Tubularia indivisa) are different to the taxa found within SS.SMx.CMx.FluHyd, a new biotope 
(SS.SMx.CMx.(CTub.Adig)) has been suggested to describe this habitat (figure 10). The main differences, 
apart from the type of  substrata, are the presence of hydroids such as Hydrallmania falcata and Sertularia 
sp. and the relatively higher abundance of Urticina sp. and relatively lower abundance of Tubularia 
indivisa, Alcyonium digitatum and sponges in SS.SMx.CMx.(CTub.Adig) compared to 
CR.HCR.FaT.CTub.Adig but essentially the faunal community is very similar in both of these seabed 
environments and this combination of taxa does not allow for a designation into either 
SS.SMx.CMx.FluHyd or CR.HCR.FaT.CTub.Adig. The current classification system (Connor et al., 2004) is 
based on either epi- or infaunal sample data but it appears as if not all habitats are included and in the 
future new biotopes are likely to be added to ensure all biological communities are covered by the 
classification system. The suggested biotope, SS.SMx.CMx.(CTub.Adig), may not be included in any future 
classification system but for the purposes of this report it allows this habitat to be designated, described 
and mapped as far as possible. 
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Figure 9. Photographs classified as CR.HCR.FaT.CTubAdig from the Islay drop-down camera survey in 
2009. 

 

 
 
Figure 10. Photographs classified as SS.SMx.CMx.(CTubAdig) in the Islay drop-down camera survey in 
2009.  
 
By far the most dominant biotope in the 2009 Islay drop-down camera survey (see table 3 and figure 12 
below) was SS.SMxCMx.(CTubAdig). SS.SMxCMx.(CTubAdig) is found on mixed coarse sediments 
(boulders, cobbles or pebbles with gravel and sand) with fauna characterised by Tubularia indivisa, 
Urticina sp., Flustra foliacea and the hydroids Hydrallmania falcata and Sertularia argentea (Connor et al., 
2004). The soft coral Alcyonium digitatum was also present but at lower abundance compared to the 
dominant taxa. Other hydroids such as, Nemertesia ramosa did also occur together with the barnacle 
Balanus crenatus and tube worm Pomatoceros triqueter.  The robust bryozoan Alcyonidium diaphanum 
was often difficult to identify among the other bryozoans and hydroids but this taxon was also relatively 
abundant. 
 
One of the other three main biotopes found in the 2009 Islay drop-down camera survey (see table 3) was 
CR.HCR.FaT.CTubAdig. Connor et al. (2004) described this biotope to typically be found on exposed 
circalittoral bedrock and boulders in sounds and narrows in accelerated tidal streams. It is dominated by 
dead man's fingers Alcyonium digitatum, and dense clumps or continuous cover of the robust hydroid 
Tubularia indivisa. Anemones such as Sagartia elegans, Urticina felina, Actinothoe sphyrodeta and 
Corynactis viridis also form a prominent component of the community. All of these features and taxa were 
identified in the Islay data but as with the biotope descriptions there are also the occasional massive 
sponge, such as Pachymatisma johnstonia and Esperiopsis fucorum, present. Other fauna included in the 
biotope are Pomatoceros triqueter, Balanus crenatus, Calliostoma zizyphinum, Flustra foliacea, Asterias 
rubens, Crisia denticulata and Alcyonidium diaphanum. All of these taxa were recorded in the 2009 drop-
down camera survey but at lower abundances. 
 
In addition to these two biotopes in the 2009 Islay survey, six other biotopes were identified (examples of 
the other six biotopes are given in figure 11). Out of these six biotopes SS.SCS.CCS.PomB was the most 
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common (see table 3 and figure 12 below), particularly in the southern section of the deep-water section 
(see ArcView GIS images below). SS.SCS.CCS.PomB is characterised by a few ubiquitous robust and/or 
fast growing ephemeral species which are able to colonise pebbles and unstable cobbles which are 
regularly moved by wave and tidal action. The main organisms are calcareous tube worms such as 
Pomatoceros triqueter (or P. lamarcki), small barnacles including Balanus crenatus and B. balanus, and a 
few bryozoans and coralline algal crusts. Scour action from the mobile substratum prevents colonisation by 
more delicate species. Occasionally in tide-swept conditions tufts of hydroids such as Sertularia argentea 
and Hydrallmania falcata are present. This biotope often grades into SS.SMX.CMx.FluHyd (Connor et al., 
2004) and similarities between these areas and those designated as SS.SMx.CMx.(CTunAdig) are seen. 
The transitional nature of some of the sections in this study therefore made some designations and 
delineations difficult.  
 
Biotopes SS.SCS.CCS and SS.SCS.ICS appear similar in the footage (figure 11) but in this study the 
former is found at depth (>40 m) while the latter is found in shallow water. There is no visible epifauna in 
these areas and grab sampling would be required to designate these biotopes further but the former has 
been described as a biotope found in tide-swept circalittoral coarse sands, gravel and shingle generally in 
depths of over 15-20 m. This habitat may be found in tidal channels of marine inlets and as with shallower 
coarse sediments, it may be characterised by robust infaunal polychaetes, mobile crustacea and bivalves. 
 
The designation of SS.SCS.ICS is based on the biotope description which describes it to typically be found 
in moderately exposed habitats with coarse sand, gravely sand, shingle and gravel in the infralittoral, 
subject to disturbance by tidal steams and wave action (see Connor et al., 2004). Such habitats are 
typically found on the open coast or in tide-swept marine inlets and are characterised by a robust fauna of 
infaunal polychaetes such as Chaetozone setosa and Lanice conchilega, cumacean crustacea such as 
Iphinoe trispinosa and Diastylis bradyi, and venerid bivalves. SS.SCS.ICS was identified in the shallow 
water at transects 19, 21 and 22 but again, sediment sampling would be required to assess the infauna 
and fully classify the biotope. 
 
SS.SMP.KSwSS.LsacR.Sa was also identified in the shallow water at transect 19 (potential landing or 
cable route site). This biotope is described as a shallow kelp community found on sand and slightly 
gravelly sand, in moderately exposed and sheltered conditions, with weak tidal currents (Connor et al., 
2004). The community is characterised by occasional Laminaria saccharina with an undergrowth of red 
algae (see figure 11). Within the sandy sediments a variety of typical sand dwelling infauna including 
polychaetes (Scoloplos armiger and Exogone hebes), amphipods (Ampelisca brevicornis), and bivalves 
(Abra alba) can typically be found (see Connor et al., 2004) but additional sediment sampling would be 
required to assess this fully.  
 
The seabed habitat designated as IR.MIR.KT.XKTX is described (see Connor et al., 2004) as a mixed 
substrata of boulders, cobbles, pebbles and gravel, typically found in tidal rapids with kelp such as 
Laminaria saccharina and L. hyperborea and red seaweeds. The kelp in these tidal rapids does not form 
the same dense canopies associated with stable tide-swept bedrock, but generally occurs at lower 
abundance (as seen in figure 11). The sponges associated with more stable, tide-swept conditions are 
generally absent, but the cobbles and pebbles are encrusted by the ubiquitous polychaete Pomatoceros 
triqueter and provide shelter for Pagurus bernhardus, Gibbula cineraria, Echinus esculentus and Asterias 
rubens.   
 
There was only one single photograph with one identified thallus of Phymatolithon calcareum (see red 
rectangle in photograph SPR19_15 in figure 11). The video footage did not allow for any further 
identification of this taxon but the photograph was designated SS.SMPMrl.Pcal to ensure it was noted as 
part of the study but also as a maerl bed was identified in a different section of the study area suggesting 
that similar biological features might be present elsewhere. This biotope is characterised by maerl beds 
with Phymatolithon calcareum in gravels and sands. The associated fauna and flora including epiphytes 
(Dictyota dichotoma and Plocamium cartilagineum), polychaetes (e.g. Lanice conchilega, Kefersteinia 

cirrata and Mediomastus fragilis) and Gastropods (e.g. Gibbula cineraria) were not identified in the footage. 
Additional sampling would therefore be required to fully assess this area and verify the size of this potential 
maerl population present. 
 

 
 
Figure 11. Photographs exemplifying the different biotopes identified in the Islay Demonstration Tidal Array 
survey 2009. 

3.2.3 Biotope distribution 

 
The results of the photographic analysis and biotope distribution within the 2009 drop-down camera survey 
area are given in figure 12. The vast majority of photographs (see table 3 and figure 12) have been 
classified as SS.SMx.CMx.(CTubAdig). There are some sections of CR.HCR.FaT.CTubAdig along the 
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boundaries of the 48 m contour with the southern and central sections being dominated by 
CC.CSC.CCS.PomB. The change in depth and biotope classification can be seen near the landing and 
cable route site in the south-western part of the study area (see figure 12).  
 
The results in figure 12 illustrate the complex seabed environment described above with several different 
biotopes within relatively small distances of the study area. As mentioned above, there are also areas that 
are transitional in character between different biotopes. Creating delineations or boundaries between the 
different biotope areas in the form of a habitat map is therefore difficult and the results are best illustrated 
using the still photographs. The still photograph analysis furthermore results in a greater amount of detail 
(e.g. better species identification) acquired during the analysis stage compared to the analysis of the video 
material allowing a more detailed chart in terms of the biotope distribution to be illustrated.  
 

3.2.4 Additional important biological features 

 
As mentioned above a total of 22 of the 37 drop-down camera survey lines were fully analysed in terms of 
the substrata and the biological and biotope distributions present within the survey area. However, it 
should be noted that in addition to the features described along the selected 22 transects, transect 26 is 
also of significant biological interest. Maerl beds were identified along the shallower section of transect 26. 
The dominant species shown to be present is Phymatolithon calcareum, a species protected under the 
UKBAP species list and as ‘Reefs’ under the EU Habitats Directive. Further analysis is required to fully 
assess this area.  
 
 
 

 
Figure 12. Biotope distribution derived from still photography analysis of the 2009 Islay drop-down camera 
survey. 
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3.3 Ground-truthing of sidescan sonar interpretation  

 
The sidescan sonar interpretation carried out by iX Survey has been combined with the photographic 
biotope classification from the 2009 drop-down camera survey (given in figure 13). These results illustrate 
some areas of relatively good agreement between the two methods but there are some differences.  
 
The positions of the bedrock features illustrated in the sidescan sonar interpretation appears to coincide 
relatively well with the photographic material. These areas have been classified as CR.HCR.FaT.CTubAdig 
with bedrock and boulders and the associated fauna as described above. 
 
The sub-rock feature identified during the sidescan sonar interpretation appears to be less obvious in the 
photographic material. The exact definition of this feature is unclear so it is difficult to assess this feature 
fully. However, several different biotopes appear to be found on these sections of the interpretation and 
there does not seem to be a consistent pattern across the study area. It is possible that this could at least 
in part be explained by the fact that there often is some level of transition between biotopes but additional 
information about this feature would be required to assess it fully. Another issue is that the sidescan sonar 
survey was carried out a year prior to the ground-truthing survey and some of the seabed features may 
have moved or changed in that time (e.g. thin veneers of sand are likely to move as a result of the strong 
tidal currents present). 
 
The drop-down camera footage results across vast expanse of ‘gravel’ across the site are also somewhat 
inconclusive. The sedimentary material is very mixed across the majority of the area with some 
considerable gradation of sizes of the material present. There are patches of coarse sand (as mentioned 
above) together with gravel and cobble on the central section in the north (near one of the original ADCP 
sites) whilst other areas are coarser with less sand and more gravel and cobbles. It is therefore difficult to 
assess these areas fully and a detailed study of the data on the ArcView GIS is recommended to get a 
better understanding of this section of the seabed. 
 
Of particular note is the lack of ‘megaripples’ (figures 13 and 14) in the photographic material (figure 15) in 
the deep-water in the southern section (assuming ‘megaripples’ refer to areas dominated by sand as 
defined in Leeder, 1982 and Brown et al., 1989). These deep-water areas have been shown to consist of 
unstable gravel and cobbles (see example in figure 15) with some photographs showing a change into 
more stable environments of gravel and cobbles with fauna such as hydroids and bryozoans covering at 
least part of the uppermost surface. It is possible that the drop-down camera survey covered sediments 
outside the ‘megaripple’ areas (see survey limitations below) but as these features were relatively large 
together with the fact that the camera transects crossed at least part of the ‘megaripples’, this explanation 
is less likely even when allowing for potential positional errors.  
 
An inspection of the original sidescan sonar imagery reveals the presence of features similar to 
‘megaripples’ but as the substratum is of a different type a new classification is required. The inspection of 
the sidescan sonar also revealed a potential problem with the lay-back of some of the sidescan sonar lines 
as the ‘megaripple’ features identified on the original sidescan sonar do not appear to line up correctly in 
the imagery. This may not be the case but further inspection and analysis of the sidescan sonar data is 
therefore recommended.  
 

 
Figure 13. The biotope distribution (derived from still photography analysis of the 2009 Islay drop-down 
camera survey) overlying the iX Survey sidescan sonar interpretation.  
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Figure 14. Close-up of features classified as ‘megaripples’ (from iX Survey sidescan interpretation) with 
2009 ground-truth survey photographs. 
 

 
 
Figure 15.  Photographs from the areas classified as ‘megaripples’. 
 
 
There is, however, a small (relatively) area of coarse sand (classified as SS.CSC.CCS and illustrated in 
light green) in the central section of the study area (see figure 14) but these photographs are not located 
within the area identified as ‘megaripples’ from the iX Survey interpretation (figure 13). There is also an 
area of coarse sediments potentially associated with ‘megaripples’ in the shallower section (photographic 
lines 19 – 23). The coarse sand forms sand ripples / waves (wave lengths of ≤1 m) as identified on the 
stills photography (see SPR21_14 in figure 15). However, the ground-truthing is unable to confirm the 
presence of any larger features such as ‘megaripples’ as these are at a scale beyond the detection 
capability of the stills photographs. Equally, the video material has not been able to confirm the presence 
of ‘megaripples’ but the presence of sand ripples / waves (as defined in Leeder, 1982) can be confirmed.   
 
 

3.4 Current speed profiler (ADCP, HFADCP and AWAC) locations 

 
The relative positions of the AWAC, HFADCP and ADCPs are given in figures 16 and 17. The sidescan 
sonar interpretation suggests the presence of ‘gravel’ (as interpreted by iX Survey from the sidescan sonar 
imagery) at all of these locations. There are no photographs positioned exactly over the various current 
profilers but a number of photographs nearest to these locations have been selected (table 4 and figure 
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18). These ground-truthing photographs reveal the presence of mixed coarse sediments (sandy gravel, 
cobbles and small boulders) but also some coarse sand.  

 

Figure 16.  ADCP, HFADCP and AWAC locations within the 2009 Islay survey. 
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Figure 17. ADCP, HFADCP and AWAC locations with still photography biotope classifications within the 
2009 Islay survey. 
 

 

 
 
Figure 18. Photographs from the current profiler locations. 
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Photograph Biotope Current 
profiler 

Distance from 
profiler 

SPR04_44 SS.SMx.CMx.(CTubAdig) HFADCP 7 m 

SPR02_20 SS.SMx.CMx.(CTubAdig) AWAC 10 m 

SPR04_29 SS.SMx.CMx.(CTubAdig) ADCP1 15 m 

SPR04_30 SS.SMx.CMx.(CTubAdig) ADCP1 19 m 

SPR03_02 SS.SCS.CCS ADCP2 9 m 

SPR07_08 SS.SMx.CMx.(CTubAdig) ADCP2 19 m 

 
Table 4. Distance from photographs to current profiler locations. 
Specifically, the photographic ground-truthing data reveal a mixed coarse sediment environment with a 
SS.SMxCMx.(CTubAdig) community at the ADCP1, AWAC and HFADCP locations (see figure 18). The 
exact seabed environment at the ADCP2 location is unclear as the position of this location is between a 
number of photographs with different seabed environments (see figure 18 and table 4). The sediment on 
these ADCP2 photographs have been recorded as mixed coarse sediments or coarse sand with cobbles 
with a faunal community classified as either SS.SMxCMx(CTubAdig) and SS.SCS.CCS  respectively (see 
figure 18).   
 

3.5 Man-made structures 

 
A few man-made features were identified on the seabed footage including a battery (photographs 
SPR25_19) and a net or pot (photograph SPR08_07). However, it should be noted that there were not 
many man-made objects present in the survey area as a whole. 

4 DISCUSSION 

4.1 Survey methodology 

 
An integrated approach using a range of survey techniques to study an area of seabed has been shown to 
be successful in many studies and the use of sidescan sonar and photography together with traditional 
survey techniques (e.g. grab sampling and trawling) have become more commonly used in recent years 
(e.g. Bett and Masson, 1998; Brown et al., 2002; Axelsson, 2003; Masson et al., 2003; Brown et al., 2004a; 
Brown et al., 2004b; Stevens and Connolly, 2005; Axelsson et al., 2006). The use of video and still 
photography in surveys has been shown to be cost-effective with large areas being covered in a relatively 
short time (Brown et al., 2004a; Stevens and Connolly, 2005) with a number of studies concluding that 
video and still photography are appropriate for the assessment of the presence and extent of biotopes 
(Sanderson and Holt, 2001; Service and Golding, 2001) as well as ground-truthing of acoustic images 
(Brown et al., 2002; Brown et al., 2004a; Brown et al., 2004b). However, it is acknowledged that there is 
some loss in the taxonomic resolution when using photography rather than biological sampling techniques 
(e.g. Stevens and Connolly, 2005) and some video records are not of a sufficient quality to allow biotope 
classifications to be carried out.  Still photography should be carried out simultaneously to supply 
meaningful images (Hiscock and Seeley, 2006). Even though these suggestions may reflect some of the 
difficulties associated with the biotope classification system, combining digital video and still photography 
with sediment sampling in surveys appears to have advantages over a single system and allows an overall 
higher quality assessment to be carried out. 
 
The assessment of the interpretation of the sidescan sonar (carried out separately by iX Survey) using the 
drop-down camera system has proven to be a very successful method for studying the large-scale features 
in the Islay Demonstration Tidal Array project and allow for the sidescan sonar interpretation to be ground-
truthed. The differences seen using the two methods justifies the need for the ground-truthing survey. 
Additional sediment sampling in the deeper water within the survey area would not be possible due to the 

coarse nature of this substratum. Sediment sampling within the shallow areas would be possible but not a 
requirement at this stage. 

4.1.1 Survey limitations 

 
The interpretation of the sidescan sonar and the subsequent ground-truthing resulted in some 
discrepancies in the boundaries between different sidescan sonar features and those seen in the 
photographic analysis. This discrepancy has a number of possible explanations including: 1) positioning of 
camera frame relative to navigation data; 2) boundaries of biotope / habitat designations; 3) depth of 
acoustic signal penetration; and 4) mosaic problems during the processing and analysis of the sidescan 
sonar. 
 
1) Positioning of camera frame relative to navigation data 
During the survey operations, the position of the camera frame was calculated relative to the vessel by use 
of the lay-back function within Hypack survey management software. This is calculated through the use of 
vessel position, heading, water depth, vessel speed and length of the cable deployed. This would typically 
give positional accuracies of approximately ± 5 m. However, during the Islay 2009 drop-down camera 
survey the camera frame was deployed in powerful tidal currents resulting in some streaming. In addition, 
the survey was carried out at considerable depths (> 40 m) potentially affecting the lay-back positions more 
than would be the case in shallow water. The positional accuracies of the camera deployments are 
therefore estimated to be ± 5-10 m (see field report for further information). 
 
2) Biotope / habitat designations 
The exact positions of the boundaries between different biotopes were often difficult to determine as many 
boundaries were transitional in nature. The change in sediment tended to be gradual along the transect 
and the determination of the boundary between two types became difficult. Some of the boundaries 
identified from the camera deployments did therefore not match exactly with those seen on the sidescan 
sonar imagery but overall the results were good.  
 
3) The depth of the acoustic signal 
It has been shown that some sidescan sonar frequencies (e.g. 30 kHz) penetrate into the sediment and 
therefore return volume backscatter rather than a backscatter signal from the uppermost sediment surface 
(Blondel and Murton, 1997; Axelsson, 2003; Masson et al., 2003). The lower frequencies penetrate the 
most (Blondel and Murton, 1997) and at 30 kHz the signal could penetrate tens of centimetres (Masson et 
al., 2003). It is therefore possible that in certain sediments, the acoustic signals could penetrate the 
sediment to some degree and therefore generate results different to those seen on seabed photographs. 
 
4) Mosaic problems during the processing and analysis of the sidescan sonar  
There appears to be some areas of the sidescan sonar trace that do not match (the northern ‘megaripples’ 
feature in particular), which has translated onto the sidescan sonar interpretation. This might have been 
caused by lay-back problems during the processing of the sidescan sonar but further investigation is 
required to assess this fully. 
 

4.2 Comparisons with previous studies 

4.2.1 Sedimentary environment 

 
There is very little available information regarding the seabed environment in the Sound of Islay (see 
section 1.2). The available information regarding the geological environment is particularly limited. The 
sediment in the north of the Sound have been described to primarily be comprised of gravely sand and 
sand, whilst the seabed sediments in the south of the Sound have been described to be comprised of 
gravely sand, sand, muddy sand and mud (BGS, 1997). The exact locations and the extent of the 
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coverage of these sediments are unknown but as the substrata within the current study area are much 
coarser than those reported by BGS (1997) it is assumed that these records are from areas further north 
and south respectively. Some of the sedimentary descriptions by Farrow et al. (1979), Hiscock (1983) and 
Seasearch (1999) are similar but the lack of any other comparative data has not allowed for any further 
comparisons. 

4.2.2 Faunal communities 

 
Previous comparable biological surveys are also limited and largely restricted to the description of 
sublittoral sites in the central and northern parts of the Sound. The two most relevant studies were carried 
out by Hiscock (1983) and Seasearch (1999), both of which show considerable similarities in terms of the 
faunal communities present to the current study. Hiscock (1983) described sites in the centre of the Sound 
with characteristic species of tidal narrows and sounds including Halichondria sp. (sponges), 
Pachymatisma johnstonia (Elephant’s hide sponge), Tubularia indivisa (Oaten pipes hydroid), Eudendrium 
rameum, Sertularia cupressina (sea cypress hydroid), Hydrallmania falcata (Sickle hydroid), Actinothoe 
sphyrodeta (Sandaled anemone), Alcyonium digitatum (Dead man’s fingers) and Pholis gunnellus 
(Butterfish). All of these species were recorded in the 2009 survey and overall the habitat and species 
descriptions are very similar in the two studies.  
 
The Seasearch survey along the Islay coastline (Seasearch, 1999) also recorded very similar results to the 
2009 Islay survey. The Seasearch survey included a dive to the south of Port Askaig, where steep bedrock 
and a boulder slope extending down to depths of over 40 m was found to be colonised by epifauna 
including ‘Dead man’s fingers (Alcyonium digitatum), Boring sponges (Cliona celata), Elephant’s hide 
sponge (Pachymatisma johnstonia) and patches of the antenna hydroid (Nemertesia antennina) as well as 
Oaten pipe hydroids (Tubularia indivisa)’. The Seasearch survey also indicated that many of the sites dived 
around Islay showed signs of having been heavily grazed by sea urchins (Echinus esculentus) resulting in 
a reduction in cover by the usual plant and animal species, which tend to be replaced by large areas of 
pink encrusting algae (Seasearch, 1999).  
 
In addition to these records from the relatively deep water, Hiscock (1983) described a shallow sandy 
seabed environment in the northern part of the Sound along the Jura coastline but the fauna present was 
not described further. A plain of mostly dead maerl calcified red seaweed was also identified in this area as 
well as tide swept boulders between depths of 4 m and 14 m with foliose red algae and sabellid 
polychaetes noted among the associated flora and fauna (Hiscock, 1983). Some similarities have been 
seen in the current study with the sandy sediments at the landing and cable route sites in the southern 
section of the study area.  
 
Rocky slopes dominated by very dense Laminaria hyperborea at the south eastern entrance to the Sound 
were also recorded by Hiscock (1983). These kelp communities were replaced by Laminaria saccharina 
(sugar wrack) from 4.0 m to 5.5 m. Other recorded species found living in the shelter of the Kelp included 
Gibbula cineraria (grey top shell) and Anemonia sulcata (Snakelock anemone). Whilst kelp was also found 
in the shallow waters in the 2009 survey, there was no evidence of snakelock anemones. Top shells were 
observed in many places but the vast majority were Calliostoma zizyphinum whilst other species such as 
Gibbula cineraria could not be identified with any certainty.   
 

4.3 Habitats and species of ecological importance in the Sound of Islay 

4.3.1 Rare and scarce taxa in high-energy environments  

 
There are a number of potential rare or scarce species (table 5) known to be found in high-energy 
environments (Plaza and Sanderson, 1997). None of these ten species were identified on the photographic 
material acquired during the 2009 Islay drop-down camera survey. However, some of these species are 

small and as species identification is known to be difficult (see Stevens and Connolly, 2005), it is possible 
that these species are present but remain undetected. Some of these taxa were definitely not observed 
(e.g. Arachnanthus sarsi and Ophiopsila annulosa) and there are no current records of one of the other 
taxa (e.g. Synoicum incrustatum) in Scottish waters.  
 
 

Species   
    

Type Habitat 

Tethyspira spinosa   Sponge Wave exposed sub-tidal rock 

Plocamilla coriacea  Sponge Vertical, subtidal rock or on other sponges 

Arachnanthus sarsi   Anemone Sand and shell material 

Phellia gausapata   Anemone Rocks in kelp zone 

Austrosyrrhoe fimbriatus Amphipod  Possibly associated with maerl 

Synoicum incrustatum Ascidian Horizontal surfaces subject to sand-scour 

Ophiopsila annulosa   Brittlestar Subtidal, coarse gravel 

Gelidiella calcicola   Red alga Maerl beds 

Schmitzia hiscockiana  Red alga  Sublitttoral on tide-swept cobbles 

Carpomitra costata   Brown alga  Epilithic on small stones and shells in strong 
currents 

 

Table 5. Rare and scarce species known to be found in high-energy environments (from Plaza and 
Sanderson, 1997). 
 

4.3.2 Faunal communities in tidal rapids and narrows 

 
The tidal rapids in deeper situations (more than five meters) are found at the entrances to fjordic sea lochs, 
between islands, or between islands and the mainland, particularly where tidal flow is funnelled by the 
shape of the coastline (UKBAP, 2009). The strong tidal streams generate favourable conditions for diverse 
marine habitats and result in characteristic marine communities rich in diversity, nourished by a constantly 
renewed food source brought in on each tide (NIHAP, 2003; UKBAP, 2009). The marine life associated 
with these habitats is ‘abundant in animals fixed on or in the seabed, and typically include soft corals, 
hydroids (sea firs), bryozoans (sea mats), large sponges, anemones’ (UKBAP, 2009). UKBAP (2009) also 
states that in deeper water, such as between islands, strong tidal streams may be felt down to 30 m but it 
appears from the Sound of Islay camera survey that these habitats occur down to depths of around 40 m 
or more.  
 
Currently only a small number of UK tidal rapids are partly (e.g. Loch Sween being part of a SSSI) or 
wholly (e.g. the tidal rapids at Strangford Lough in Northern Ireland being part of a Marine Nature Reserve) 
legally protected. Tidal rapids could be included in protected sites as Special Areas of Conservation 
(SACs) under the EC Habitats Directive as 'reefs'; under 'large shallow inlets and bays', or in the priority 
habitat 'lagoons' (UKBAP, 2009) but the Sound of Islay is not protected under any current legislation and 
tidal rapids are not specifically listed under the EC Habitats Directive (NIHAP, 2003). Furthermore, these 
habitats are not currently listed as biotopes recognised to be of national importance (Hiscock and Jones, 
2004) but the UKBAP (2009) states that the importance of UK rapids in an international context means that 
current protection through site designation is inadequate. In addition, Hiscock (1983) concluded that the 
habitats seen in the Sound of Islay exposed to very strong water movement are rare and of high 
conservation importance as well as of high scientific interest. 
 
UKBAP (2009) has suggested that some tidal power generation plants (particularly in conjunction with 
bridge construction) and tidal barriers in areas with strong tidal flow as a means of generating electricity 
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could have a devastating effect on communities in rapids. However, the type of tidal power generation 
suggested in the Sound of Islay has not been mentioned in this context (see NIHAP, 2003; UKBAP, 2009). 
Other environmental impacts include loss of substratum, smothering, decrease in flow velocity, collision 
risks (with fauna and vessels), anti-fouling and direct physical impact during construction as identified in 
the literature review (Doran, 2009) and other documents (SPR, 2008; MCT, 2009a, b) but these aspects 
are most likely going to be dealt with during the EIA process. 

4.3.3 Maerl beds 

 
The maerl bed seen along line 26 is protected by the EC Habitats Directive as maerl beds are included in 
four different types of Annex I habitats; ‘sandbanks which are slightly covered by seawater at all times’, 
‘large shallow bays and inlets’; ‘estuaries’ and the priority habitat ‘lagoons’ (UK Biodiversity Group, 1999). 
Maerl beds are also on the UKBAP Habitat Action Plan list of priority habitats. The single thallus of live 
Phymatolithon calcareum seen along line 19 does not represent a maerl bed as such but it might form part 
of a larger feature. It is therefore recommend that further investigations around this location is carried out 
should it be decided that this landing area (or cable route) is likely to be used as part of the tidal generation 
project. 
 

4.4 Conclusions 

 
The dominant biological communities found during the 2009 drop-down camera survey are typical of 
communities exposed to very strong water movement. These communities were dominated by Tubularia 
indivisa, other hydroids, Alcyonium digitatum, Urticina sp. and bryozoans (e.g. Flustra foliacea). Similar 
communities have been recorded from this area during previous studies in 1983 and 1999 (Hiscock, 1983 
and Seasearch, 1999). According to Hiscock (1983) typical faunal communities of tidal rapids are rare in 
the UK and these are of scientific and conservation interest. However, there is currently no legal protection 
of the habitats in the Sound of Islay.  
 
Another noteworthy feature is the presence of a maerl bed along line 26 in the south of the study area. In 
addition, one thallus of live Plocamium cartilagineum was identified along line 19, a feature that might 
require further investigation as additional individuals and even maerl beds might be present near this 
location. Maerl bed habitats are protected under both the EU Habitats Directive and included in the UKBAP 
habitats list (UKBAP, 1998; UK Biodiversity Group, 1999).  
 
The ground-truthing of the sidescan sonar interpretation showed some correlations but also a number of 
differences. There was no apparent evidence of any ‘megaripples’ in the deep water in the southern 
section as interpreted from the sidescan sonar imagery. The coarse sand observed (with sand ripples / 
waves) on the photographs in the shallow-water could potentially be associated with ‘megaripples’. 
However, apart from the presence of sand ripples there was no apparent evidence on the photographic 
material of ‘megaripples’ in this area either. The correlation between the seabed environment described as 
‘gravel’ was also inconclusive, a result potentially explained by the many transitional areas seen across the 
study area but there is also a need for an exact definition of this term. Additional analysis of features seen 
might be required to explain these results further. There was, however, a good correlation in the 
positioning of the bedrock features present within the study area.  
 
The locations selected for the current profiler equipment (ADCP, HFADCP and AWAC) are dominated by 
mixed coarse sediments with typical fauna found within the Sound of Islay (hydroids dominated by 
Tubularia indivisa; anemones dominated by Urticina sp.; and bryozoans including Flustra foliacea).  
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APPENDIX I. EQUIPMENT SPECIFICATIONS  
 
 
Positioning 
Leica RTK GPS (GX1230 Real Time Rover System) 
Accuracy: Horizontal: 10mm + 1ppm, kinematic 
      Vertical: 20mm + 1ppm kinematic 
 
Survey management software 
Hypack 2008 
 
Single beam echosounder 
Mariamatech E-Sea sound dual frequency (33/200KHz) echosounder 
 
Sound velocity probe 
Marimatech HMS 1820-P CTD 
Range: 0-250m. Temperature -55˚C - +55˚C. Salinity 1-60 
Resolution: Depth 1cm, Temperature 0.01˚C, Salinity 0.001 
Accuracy: Depth 0.1% of range, temperature ± 0.1˚C. Salinity ±0.001 
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APPENDIX II. STILL PHOTOGRAPHY AND VIDEO RECORDS ACQUIRED DURING THE DROP-DOWN CAMERA SURVEY 2009 

 

Client Scottish Power Renewables Job Number J/09/179  

Location Sound of Islay Vessel MV Margaret Sinclair 

Survey Islay Demonstration Tidal Array  - Camera Survey 2009 Date June 2009 

DATE Site name Location 
SOL/EOL Time 

(GMT) 
Video duration miniDV tape no Photos 

Start/End Of Line Position 
East (m)                    North (m) 

Depth (m) 

13/06/2009 Islay 01 07:44:18 00:34:52 11 32 681844.01 6192121.17 45.63 

 Islay 01 08:19:10    681625.86 6193010.8 48.8 

11/06/2009 Islay 02 13:19:55 00:41:57 3 51 681551.63 6193100.05 46.12 

 Islay 02 14:01:52    681794.93 6192108.48 52.1 

12/06/2009 Islay 03 07:59:45 00:53:51 6 65 681772.81 6192040.72 58.67 

 Islay 03 08:53:36    681500.44 6193100.05 48.83 

12/06/2009 Islay 04 09:45:33 00:50:14 7 61 681736.26 6192036.63 55.51 

 Islay 04 10:35:47    681462.71 6193075.79 49.65 

12/06/2009 Islay 05 16:19:14 00:42:28 10 66 681410.63 6193140.06 47.44 

 Islay 05 17:01:42    681651.05 6192105.99 47.39 

13/06/2009 Islay 06 09:03:23 00:55:52 16 54 681983.46 6191105.52 38.37 

 Islay 06 09:59:15    681851.67 6192162.48 40.26 

11/06/2009 Islay 07 14:18:46 00:46:46 4 48 681796.52 6192164.65 51.7 

 Islay 07 15:05:32    681879.29 6191291.98 50.97 

13/06/2009 Islay 08 10:07:08 00:54:04 13 48 681858.93 6191129.83 48.94 

 Islay 08 11:01:12    681621.04 6192474.12 60.96 

11/06/2009 Islay 09 17:27:33 00:23:58 5 38 681698.62 6191961.59 53.41 

 Islay 09 17:51:31    681798.03 6191183.26 49.26 

12/06/2009 Islay 10 14:27:26 00:44:20 9 58 681644.52 6192123.71 45.93 

 Islay 10 15:11:46    No Data No Data No Data 

10/06/2009 Islay 11 08:58:16 00:26:44 1 36 681676.81 6191265.16 39.22 

 Islay 11 09:25:00    No Data No Data No Data 

11/06/2009 Islay 12 12:28:01 00:08:54 2 14 681591.35 6192545.85 60.13 

 Islay 12 12:36:55    681581.27 6192807.43 54.91 

12/06/2009 Islay 13 11:22:19 00:11:31 8 15 681667.11 6192479.78 59.2 

 Islay 13 11:33:50    681650.65 6192786.88 52.71 

11/06/2009 Islay 14 11:40:23 00:14:13 2 21 681638.68 6192272.34 56.2 

 Islay 14 11:54:36    681658.62 6192692.06 54.51 

11/06/2009 Islay 15 11:06:42 00:15:05 1 21 681747.68 6191998.88 54.91 

 Islay 15 11:21:47    681737.59 6192315.94 55.91 

13/06/2009 Islay 16 12:56:38 00:22:02 14 23 681862.84 6191278.97 50.84 

 Islay 16 13:18:40    681855.09 6191786.67 47.32 

13/06/2009 Islay 17 14:06:00 00:19:27 14 19 681747.64 6191783.88 54.46 

 Islay 17 14:25:27    681759.34 6191282.23 49.55 

13/06/2009 Islay 18 14:37:16 00:22:06 15 18 681692.66 6191784.90 51.18 

 Islay 18 14:59:22    No Data No Data No Data 

12/06/2009 Islay 19 13:26:02 00:17:08 8 25 681637.55 6191677.67 45.98 
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 Islay 19 13:43:10    681411.46 6191247.30 9.89 

     

Client Scottish Power Renewables Job Number J/09/179  

Location Sound of Islay Vessel MV Margaret Sinclair 

Survey Islay Demonstration Tidal Array  - Camera Survey 2009 Date June 2009 

 
 

         

12/06/2009 Islay 21 13:55:56 00:17:49 8+9 24 681722.48 6191649.02 53.35 

 Islay 21 14:13:45    681484.68 6191193.27 11.36 

13/06/2009 Islay 22 13:33:40 00:20:04 14 23 681510.03 6191181.46 10.33 

 Islay 22 13:53:44    681771.29 6191626.83 54.23 

11/06/2009 Islay 23 12:47:42 00:09:00 2 17 681621.08 6192808.87 53.85 

 Islay 23 12:56:42    681363.17 6192978.94 25.99 

11/06/2009 Islay 24 12:06:55 00:10:32 2 21 681571.65 6192770.08 56.59 

 Islay 24 12:17:27    681350.34 6192913.71 16.4 

12/06/2009 Islay 25 07:28:38 00:12:59 5 21 681438.57 6192761.13 44.35 

 Islay 25 07:41:37    681362.91 6193054.02 37.71 

13/06/2009 Islay 26 14:52:28 01:01:44 19 38 681825.51 6191148.98 47.31 

 Islay 26 15:54:12    681668.72 6189337.92 8.76 

13/06/2009 Islay 27 12:02:20 00:10:15 17 12 681672.17 6189131.63 8.44 

 Islay 27 12:12:35    No Data No Data No Data 

13/06/2009 Islay 28 12:19:31 00:07:59 17 13 681636.44 6189219.26 8.27 

 Islay 28 12:27:30    681714.23 6189344.88 10.44 

13/06/2009 Islay 29 12:35:12 00:04:43 17 8 681588.39 6189249.85 8.13 

 Islay 29 12:39:55    681660.08 6189374.28 9.33 

12/06/2009 Islay 30 10:54:47 00:16:28 8 20 681816.15 6192137.54 47.72 

 Islay 30 11:11:15    681808.67 6192646.99 38.96 

13/06/2009 Islay 31 15:09:57 00:20:31 15 21 681875.54 6192126.56 32.69 

 Islay 31 15:30:28    681877.42 6191597.14 52.42 

13/06/2009 Islay 32 15:41:08 00:18:17 15 19 681932.35 6191611.07 44.09 

 Islay 32 15:59:25    681930.30 6191113.36 44.21 

13/06/2009 Islay 33 09:00:53 00:47:03 12 42 681482.33 6193045.48 50.63 

 Islay 33 09:47:56    681030.12 6193781.22 11.82 

13/06/2009 Islay 35 08:29:43 00:18:19 11 19 681579.69 6192629.94 60.65 

 Islay 35 08:48:02    681575.54 6192652.11 60.13 

13/06/2009 Islay 36 12:56:25 00:15:31 17 22 681538.90 6190788.48 13.3 

 Islay 36 13:11:56    681542.22 6190310.16 13.83 

13/06/2009 Islay 37 13:19:04 00:20:25 17 19 681594.66 6190307.09 17.15 

 Islay 37 13:39:29    No Data No Data No Data 

13/06/2009 Islay 38 13:51:23 00:14:35 18 18 681667.64 6190307.60 22.43 

 Islay 38 14:05:58    681647.45 6190846.81 14.28 

13/06/2009 Islay 39 14:14:33 00:16:38 18 13 681687.44 6190829.82 16.23 

 Islay 39 14:31:11    681692.51 6190315.45 20.77 
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1 INTRODUCTION 

1.1 Project Background 

Scottish Power Renewables (SPR) is proposing to develop a demonstration tidal array in the Sound of Islay, 

with up to 10 Hammerfest Strøm devices with a capacity of 1MW each. The deployment will be subject to 

the required Consents and Licenses being obtained.  The tidal array will be the first of its kind and 

because of its scale (10MW of under) is viewed as a ‘demonstration tidal array’ by The Crown Estate 

and Marine Scotland.  

 

In addition to the tidal devices within the proposed array, there will be associated infrastructure including 

subsea and landfall cable(s), control building, substation and onshore access.  Following the inclusion of 

three landfall options on Jura to the east of the Sound of Islay, Royal Haskoning was commissioned to carry 

out a cable route survey from 23
rd

 to 25
th
 March 2010 in collaboration with Campbell Marine Contracts and 

Aquatic Survey and Monitoring Ltd (ASML).  The cable route survey augmented the data adds to the data 

collected by a drop down video survey the turbine array area undertaken by Seastar Ltd in 2009. 

 

 

1.2 Site Location 

Islay is the most southerly of the main Inner Hebridean Islands on the west coast of Scotland.  The proposed 

turbine array will be located within the Sound of Islay, the stretch of water that separates the islands of Jura 

(to the east) and Islay (to the west).  The Sound is approximately 1km wide and reaches 62m in depth.  The 

proposed site lies within the local authority area of Argyll and Bute Council.   

 

The layout of the tidal turbines within the Sound of Islay is shown in Figure 2.1 along with the proposed cable 

routes to the preferred landfall sites on Jura. 

 

 

2 METHODOLOGY 

2.1 Transect Selection 

Three possible cable routes were surveyed following correspondence with SPR to confirm the potential 

routes being considered. 

 

Because of the strong tidal conditions in the sound a series of transects were planned which approximately 

bisected the cable routes at a number of locations along each cable route, with start and end coordinates 

generated prior to the survey.  Each transect was orientated so that they ran in the approximate direction of 

the prevailing tidal currents, at 50m intervals (Figure 2.1) along the cable route. As a result, each transect 

provided data for a buffer area of 25m on either side of the proposed cable route, along the length of each 

transect. 

 

Transects 24, 28 and 29 were not complete due to their shallow depth and proximity to either the shore or 

rocky outcrops.  
Figure 2.1 Location of proposed cable routes and drop video transects 
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2.2 Equipment 

2.2.1 Camera 

The ASML drop-down video system (Figure 2.2) uses a Sony DRV 950 camera in an aluminium housing 

rated to 130m.  The lights are powered by an independent surface 110v system (generator or vessel 

supplied) and so do not rely on battery power.   

 

 
Figure 2.2 Drop down camera equipment 

 

The system can be controlled from the surface.  The digital video footage can be recorded in the camera and 

simultaneously relayed to the surface via the umbilical where it is viewed and recorded on a Sony mini digital 

VCR.  The surface control box provides remote control facilities for both the camera and the lights, and it is 

possible to toggle between the camera and mini DV recorder to record on either,  enabling an instant back 

up to be obtained during the fieldwork if required.   

 

Contemporaneous notes are made whilst the video is deployed, so that the operators have an idea of the 

variety of biotopes that have been encountered as well as the depths and habitat type present on the 

seabed, as the survey progresses. 

 

2.2.2 Vessel  

A small survey vessel was used for the cable route survey (Figure 2.3, below). One outboard engine 

providing high manoeuvrability was used with a small backup outboard engine which was not used. A cover 

was placed over the vessel to protect the electrical equipment when required. The small draft on the vessel 

allowed very shallow sites inshore sites to be surveyed. 

 
Figure 2.3 Survey vessel used for cable route survey 

 

2.3 Field work 

Drop down video proved most practicable within the period of 2 hours either side of slack water at high and 

low tide.  

 

In the morning of 24
th
 March 2010 winds were too strong and survey did not commence until approximately 

2pm when the winds dropped sufficiently.  Successful footage was achieved for each of the further inshore 

transects, following the predetermined transect lines with relatively good accuracy.  

 

On the 25
th
 March transects 1-6 were attempted early in the morning, however due to an error with the 

published tide table the currents were too strong and as the footage not of satisfactory quality the survey was 

postponed to wait for better conditions. Survey was restarted when currents had dropped to suitable speeds, 

however the wind had picked up, with the canopy on the survey vessel adversely affecting manoeuvrability 

as a result.  The transect lines were followed with greater difficulty due to the conditions, however, good 

quality footage was obtained and sufficient drop down video was collected to satisfactorily bisect the 

proposed cable routes at multiple locations along the transect..  

 

2.4 Video analysis 

Analysis of the videos was carried out using AVS DVD player, with video footage viewed using a high-
specification desktop computer.  This system allows frame-by-frame and standard play analysis. 

During video analysis the following information was recorded: 

� MiniDV number; 
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� Transect number; 

� Survey date; 

� Start and end waypoints; 

� Time on the tape at start and end of transect; 

� Substrate description; and 

� Species.  

 
2.4.1 SACFOR 

During video analysis tally marks were used to count the number of individuals or an estimated percentage 
was assigned to appropriate species.  

An approximate width of view and transect length was used to estimate the area of each transect. This area 
was used to assign semi-quantitative abundances as per the SACFOR scale.  

Where a clear biotope change was encountered within a transect the time of the footage was noted and the 
species counts started from zero again. In these instances the length of the biotope was estimated using GIS 
plotted positions and the area for estimation and use with the SACFOR scale was calculated accordingly. 
 

2.4.2 Biotopes 

Biotopes (as per Connor et al. 2004) were assigned to each transect using the protocol outlined in table 2.1. 

Table 2.1 Protocol for tagging video samples according to the heterogeneity of the seabed as viewed on the 
video.  Adapted from Moore & Bunker (2001). 

Heterogeneity of the video Protocol for tagging samples 

Recording is of one single, unambiguous 
biotope representing 100% of the record. 

One biotope tag. 

Record is of two or more biotopes along a 
transect. 

Transect is divided into two or more records.  Each record is 
given one biotope tag. 

Key features or species can not be 
recognised from the video. 

The record is tagged with a higher level biotope classification. 

The record shows a mixture of two or 
more biotopes arranged patchily within a 
single video transect. 

The record is tagged with the predominant biotope but the 
other biotopes present are noted. 

The record has features which indicate 
that it could be regarded as lying between 
two or more biotope classes. 

The record is tagged with the most likely biotope but a record 
is made as to the issues with the assigned biotope 

 

 

3 RESULTS 

3.1 Substrate 

The study area for this cable route survey was predominantly found to have a substrate of boulders, cobbles 

and pebbles. Some small areas of bedrock and sand overlying bedrock were also recorded. 

 

 

3.2 Biotopes 

Details of the biotopes recorded during the cable route survey can be found in table 3.1 with example 

pictures in table 3.2 and a map shown in figure 3.1. 

 

Large areas of kelp were recorded during the cable route survey resulting in high numbers of kelp park 

(IR.MIR.KR.LhypTX.Pk) and kelp forest (IR.MIR.KR.LhypTX.Ft) biotopes.   

 

Red seaweeds were found in high numbers throughout the infralittoral zone and were the dominant species 

in transect 7, resulting in the classification of the ‘Polyides rotundus, Ahnfeltia plicata and Chondrus crispus  

on sand-covered infralittoral rock’ (IR.HIR.KSed.ProtAhn) although no Ahnfeltia plicata was visible on the 

footage.  

 

High abundances of red coralline algae were recorded throughout the study area providing one record of the 

‘coralline crusts in surge gullies and scoured infralittoral rock’ biotope (IR.FIR.SG.CC) being found in a highly 

tidal environment rather than the surge gullies as described by Connor et al 2004. . With this algal crust high 

numbers of echinoderms were also found in some areas and so the ‘echinoderms and crustose communities’ 

biotope (CR.MCR.EcCr) was assigned.  

 

Areas with high abundance of Flustra foliacea, Urticina spp. and Alcyonium digitatum were assigned the 

biotopes CR.MCR.EcCr.FaAlCr.Flu, CR.MCR.EcCr.UrtScr and CR.MCR.EcCr.FaAlCr.Adig respectively.  

 

One inshore transect was found to have high levels of Sabella pavonica and so the SS.SMx.IMx.SpavSpAn 

biotope was assigned. On the outskirts of kelp forest at the northern cable route option an area of dense 

Ulva spp. was recorded and the LR.FLR.Eph.Ent assigned. Areas dominated by foliose red seaweeds and 

Fucus serratus were assigned the LR.HLR.FR biotope. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 8 Benthic Ecology  

 

Appendix 8.2          “Sound of Islay Proposed Tidal Array Cable Route – Drop Down Video Survey” 

 

 
 

 

July 2010  Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 4 of Appendix 8.2  

 

Table 3.1: Biotopes recorded during cable route survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biotope Code  JNCC Biotope Description Comments from survey Number of Occurrences 

SS.SMx.IMx.SpavSpAn Sabella pavonina with sponges and anemones on 

infralittoral mixed sediment 

No sponges recorded 1 

LR.HLR.FR Robust fucoid and/or red seaweed communities Dense with red seaweeds or Fucus serratus. Green 

and brown algae, including kelps and Ulva spp. were 

also present. 

2 

LR.FLR.Eph.Ent  Enteromorpha spp. on freshwater-influenced and/or 

unstable upper eulittoral rock 

Biotope a good fit with JNCC description except 

substrate of boulders, cobbles & pebbles instead of 

sand/ mud. Enteromorpha recorded as Ulva due to 

recent taxonomic changes. 

1 

IR.FIR.SG.CC Coralline crusts in surge gullies and scoured 

infralittoral rock 

Tidal rather than surge gully 1 

IR.MIR.KR.LhypTX.Pk Laminaria hyperborea park and foliose red seaweeds 

on tide-swept lower infralittoral mixed substrata 

Biotope a good fit with JNCC description 7 

IR.MIR.KR.LhypTX.Ft  Laminaria hyperborea forest and foliose red 

seaweeds on tide-swept upper infralittoral mixed 

substrata 

Biotope a good fit with JNCC description 3 

IR.HIR.KSed.ProtAhn Polyides rotundus, Ahnfeltia plicata and Chondrus 

crispus on sand-covered infralittoral rock 

No Ahnfeltia plicata recorded 1 

CR.MCR.EcCr.UrtScr  Urticina felina and sand-tolerant fauna on sand-

scoured or covered circalittoral rock 

Biotope a good fit with JNCC description 1 

CR.MCR.EcCr.FaAlCr.Flu Flustra foliacea on slightly scoured silty circalittoral 

rock 

Biotope a good fit with JNCC description 2 

CR.MCR.EcCr.FaAlCr.Adig Alcyonium digitatum, Pomatoceros triqueter, algal and 

bryozoan crusts on wave-exposed circalittoral rock 

No bryozoan crusts recorded 1 

CR.MCR.EcCr Echinoderms and crustose communities Most records were infralittoral with red foliose algae 

as well as Echinoderms, pink coralline crustose algae 

and occasionally indeterminate orange crusts. 

7 

CR.HCR.FaT.CTub.Adig Alcyonium digitatum with dense Tubularia indivisa and 

anemones on strongly tide-swept circalittoral rock 

Biotope a good fit with JNCC description 2 
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Figure 3.1 Biotope Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.2 Biotope pictures 

 

  
SS.SMx.IMx.SpavSpAn LR.HLR.FR 

  
LR.FLR.Eph.Ent IR.MIR.KR.LhypTX.Pk 

  
IR.MIR.KR.LhypTX.Ft IR.HIR.KSed.ProtAhn 
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CR.MCR.EcCr.UrtScr CR.MCR.EcCr.FaAlCr.Flu 

  
CR.MCR.EcCr.FaAlCr.Adig CR.MCR.EcCr 

  

CR.HCR.FaT.CTub.Adig IR.FIR.SG.CC 

  

 

3.3 Species of Interest 

No species of conservation interest were recorded during the cable route survey.  

 

Common species which are widely distributed around the UK were recorded including kelps and fucoids, the 

echinoderms Urticina spp., Crossaster papposus and Asterias rubens, and red seaweeds including 

Chondrus crispus, Polyides/ Furcellaria, Palmaria palmata, Porphyra and Delesseria.  

4 DISCUSSION 

4.1 Survey limitations 

Strong winds limited the survey time with the 23
rd

 March not survey and survey on the 24
th
 not commencing 

until around 14:00hrs. Tidal currents also limited survey effort with approximately 2hrs either side of slack 

water at high and low tide providing suitable conditions for the drop down video survey. Due to an error on 

the tide tables on the 25
th
 March the early morning slack water was missed and so the survey continued and 

was completed during late morning and the afternoon. 

 

A number of attempts were made at some transects in order to capture footage of suitable quality for video 

analysis. 

 

4.2 Video analysis limitations 

Drop down video provides a useful methodology for assessing the habitat and species composition over a 

broad area and in environments potentially hazardous to divers. 

 

Identification of some marine fauna to species level is not possible using video and so the highest taxonomic 

name was used where necessary.  

 

Given strong tidal currents and wind driven surface currents footage was occasionally blurred if moving 

quickly along the seabed. In these circumstances the possible species identification was limited. 

 

5 CONCLUSION 

The species recorded during this survey are typical of a tide swept, high energy site. The infralittoral 

transects were dominated by kelp and red seaweeds and the circalittoral zones had high numbers of 

echinoderms, including Crossaster papposus, Asterias rubens  and Echinus esculentus, the anemone 

Urticina spp. and dead man’s fingers, Alcyonium digitatum.   

 

All species recorded are common and widely distributed around Scotland and the UK.  

 

No species of conservation interest were recorded. 
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6 APPENDIX I RAW SPECIES DATA 

 Transect 

Species 1 

2 
biotope 
1 

2 
biotope 
2 3 4 5 6 7 8 9 10 11 

12 
biotope 
1 

12 
biotope 
2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

Abietinaria abietina     o                       o o                   
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n
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Alaria esculenta             o     o o f                   o   o     f   

Alcyonium digitatum   a                         o   o a o                   

Asterias rubens f o f o o o o               f o o o o o o r             

Balanus balanus/ 
crenatus                                             r           

Barnacles indet                             r r r f                     

Indet bivalve o                                                       

Brown filamentous algae                           r                           f 

Buccinum undatum o                           o                           

Calliostoma zizyphinum r                                         o             

Callophyllis laciniata                     o r                                 

Cancer pagurus o   o o                     o                           

Chondrus crispus               f r o   r   o               o r r r r o   

Chorda                        o   f                     o     r 

Cliona                                   r r r                 

Codium                       r                                 

Coralline crusts       r   o c o r f r r r   r r   r o f o c f r r c     

Corynactis viridis                                 o ?                       

Crossaster papposus f   f                       f f o o                     

Cryptopleura ramosa                                           r o   o   o   

Decapoda                                           r             

Delesseria sanguinea               o   o o r             f r   r   o     r   

Desmarestia aculeata                     o r                   r   r r       

Dictyota dichotoma                       r               r       r o       

Dilsea carnosus               o     o o             r     o   o o r o o 

Diphasia                                 o                       

Echinus esculentus f f f o         r   o       o f f f o r   o o     o     

Flustra foliacea f   f o o                   c c c o o                   

Fucus serratus                                           r     r r r c 

Green filamentous                         o o                             

Halichondria             r                                           

Halidrys siliquosa                     o o                       r r   r   

Henricia oculata                               o r                       

Himanthalia elongata                                               o o       

Hydroids indet o           r               o f   f                     

Hydroid turf o   a o o                   c o     c f                 

Laminaria spp.         r o                         c r                 

Porifera encrusting 
(orange)           o                     r r r   r o             

Laminaria digitata                       r                     f   f   f   

Laminaria hyperborea             c c c c c r s               f r s c c f f f 

Littorina littorea               o o o                       r   o o   r   

Luidia ciliaris f   o                                                   

Lomentaria                                               r         

Maja                     o                           r       
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 Transect 

Species 1 

2 
biotope 
1 

2 
biotope 
2 3 4 5 6 7 8 9 10 11 

12 
biotope 
1 

12 
biotope 
2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

Marthasterias glacialis                               f                         

Membranoptera 
membranacea                                           r r           

Necora puber                   r                                     

Nemertesia Ramosa                               o                         

Odonthalia dentata                       o                   r             

Pagurus bernhardus r   r             r         o r                 r       

Palmaria palmata               o   r                           r     r f 

Phycodrys rubens                                           o r o   r     

Phyllophora crispa               r                                         

Plocamium cartilagineum                     r f                   r o o o   r   

Polyides/ Furcellaria               o o o                           r r   r   

Polymastia sp                               o                         

Pomatoceros triqueter c   f f f       r r   r     f c r r                 r   

Porifera                                             r           

Porphyra                   r   r                       r r       

Red algae               c                   r                     

Red algae foliose         r c r         r               o o               

Red filamentous algae                     r r   r                 r o         

Sabella                                                     o f 

Saccharina latissima             o   o o f f                   r o f c    f     

Saccorhiza polyschides                       r f                   o o   

 

      

  

Sertularia argentea                             o o                         

Spirorbidae                 r   r r r                     r r   r r 

Tubularia indivisa                             o o r f                     

Ulva                 o r   o f a                   f f r o c 

Urticina spp. f   o       r               f f f o r r   r             
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7 APPENDIX II RAW SUBSTRATE DATA 

 

Transect Bedrock 
Large 
Boulders 

Medium 
Boulders 

Small 
Boulders Cobbles Pebbles 

Empty 
Shells 

Modiolus 
Shells Gravel Sand Mud Biotope 

1   1 1 10 38 40     10     CR.MCR.EcCr.UrtScr 

2 biotope 1 5 65 25           5     CR.MCR.EcCr.FaAlCr.Adig 

2 biotope 2   10 10 10 40 20     10     CR.HCR.FaT 

3       5 20 5     70     CR.MCR.EcCr 

4         50 20     20 10   CR.MCR.EcCr.FaAlCr.Flu 

5     20 20 20         40   IR.FIR.SG.CC 

6     10 20 20 10       40   IR.MIR.KR.LhypTX.Pk 

7         20 20     10 50   IR.HIR.KSed.ProtAhn 

8         10 70       20   IR.MIR.KR.LhypTX.Pk 

9         20 60     20     IR.MIR.KR.LhypTX.Pk 

10       7 30 20     30 13   IR.MIR.KR.LhypTX.Pk 

11   30     30 30     10     IR.MIR.KR.LhypTX.Pk 

12 biotope 1     90   10             IR.MIR.KR.LhypTX.Ft 

12 biotope 2       30 50 20           LR.FLR.Eph.Ent 

13       20 70 10           CR.HCR.FaT.CTub.Adig 

14     2 3 65 10     20     CR.MCR.EcCr 

15   50   20 20 10           CR.MCR.EcCr 

16 25   70   5             CR.HCR.FaT.CTub.Adig 

17   30 20 20 10 10       10   CR.MCR.EcCr 

18   20 20 30 30             CR.MCR.EcCr 

19       15 80         5   CR.MCR.EcCr 

20     5 10 75         10   LR.HLR.FR 

21 30   30 20 10       2 8   IR.MIR.KR.LhypTX.Ft 

22       20 20 20       40   IR.MIR.KR.LhypTX.Pk 

23     50   20 20       10   IR.MIR.KR.LhypTX.Ft 

25 5     20 75             IR.MIR.KR.LhypTX.Pk 

26           50       50   LR.HLR.FR 

27       10 30 30       30   SS.SMx.IMx.SpavSpAn 
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15.1 Introduction 

Commercial scale tidal-stream turbines are new technologies entering the coastal marine environment and 

their interactions with native fauna are currently unknown. One area of specific concern is whether large 

vertebrates (particularly marine mammals) will be negatively impacted by these devices through physical 

collisions or disturbance and consequent habitat exclusion. While marine mammals use a range of senses to 

navigate within their environment, active or passive hearing is thought to be the dominant sense. This is 

because of the excellent acoustic propagation properties of water in contrast to the low visibility and complex 

patterns of scent diffusion. Thus sound is used to navigate, detect predators and prey as well as communicate 

between individuals. Animals may be active in sound production, i.e. produce their own noises or be passive 

and listen to the sounds produced by other organisms or their environment itself. Hence the acoustic relations 

between tidal-stream energy devices and marine mammals are likely to be key factors influencing both collision 

risk and habitat exclusion issues.   

 

Marine mammals and sound: Recent decades have seen intensification in the human activities at sea and a 

consequent increase in the acoustic energy entering the marine environment. The high sound intensity and 

high profile nature of several of these (principally naval activities, shipping and hydrocarbon exploration) have 

prompted focussed research into the potential impacts on marine organisms and marine mammals in particular. 

These studies have resulted in better information on hearing sensitivities, thresholds of physical harm and 

information on how marine mammals respond to disturbance.  

 

Of the marine mammal species that occur in UK waters only a subset are known to occur in or transit the tidal 

narrows of the Sound of Islay (SMRU Ltd, 2010) in such a way that they may encounter at close range 

operating tidal turbines. These species are pinnipeds (harbour Phoca vitulina and grey Haliochoerus grypus 

seals), otters (Lutra lutra) and odontocete cetaceans (bottlenose dolphins Tursiops truncatus and harbour 

porpoises Phocoena phocoena). A third odontocete (killer whales, Orcinus orca) and a mysticete cetacean 

(minke whales, Balaenoptera acutorostrata) may not have been recorded in the development area but their 

occurrence in adjoining waters and general habitat preferences make it possible for occasional transits of the 

inner Sound to occur. Thus there are five species of marine mammal that are known to pass through the 

intended development area of the Sound of Islay and two that may occur on occasion. Together these seven 

species represent species with a broad range of hearing capabilities and specialisations (reviewed in 

Richardson et al., 1995). Other species, particularly Risso’s, white-beaked & common dolphins, occur around 

Islay but their habitat preferences (open and/or deeper water) make it unlikely that they would normally or pass 

through the Sound of Islay.   

 

The underwater hearing capabilities of seals are relatively well known with harbour seals, in particular, being 

extensively studied. The spectrum of sounds audible to them range from around 100 Hz to 60 kHz with peak 

sensitivities from 1 to 30-50 kHz at around 70 dB re 1 µPa. These seals also have higher frequency capabilities 

but only if sounds are very loud. Less is known about grey seal hearing but it is likely to be similar.   

 

While otters use the Sound of Islay their diving abilities and depth preferences limit them to shoreline habitats 

(<10m) and so they are unlikely to venture into close proximity to operating turbines (Nolet et al., 1993).  In 

terms of their hearing, to date, no audiometric data have been published on the underwater hearing sensitivities 

of otters. Behavioral measures of hearing in air for North American river otters, Lutra canadensis indicate a 

functional hearing range in air of approximately 0.45 to 35 kHz, with peak sensitivity at 16 kHz (Gunn, 1988). 

 

In contrast, the underwater hearing sensitivities of odontocete cetaceans (reviewed in Richardson et al., 1995) 

are well known. Bottlenose dolphin hearing is relatively poor at low frequencies but extends to as low as 40-70 

Hz as long as the amplitude is high. Hearing improves steadily with increasing frequency to be able to detect 

sounds at 100 dB re 1 µPa at 1 kHz then 70 dB re 1 µPa at 10 kHz to a peak sensitivity of around 50 dB re 1 

µPa at around 50 kHz. Hearing then drops off so that they are insensitive to sounds above 200 kHz. Harbour 

porpoise hearing is broadly similar. Killer whale hearing is more sensitive at mid frequencies (8-20 kHz) but 

they appear to have poorer high frequency capabilities with an upper limit of hearing around 120 kHz.  
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Very little is known about the hearing sensitivities of mysticete whales primarily because of the technical 

difficulties of performing hearing tests on them. However their auditory anatomy, vocalisations and responses 

to man-made sounds strongly suggest that they are low frequency specialists. They are likely to best hear 

sounds below 1 kHz but can probably hear sounds up to 8 kHz or higher. The sensitivity of this hearing is 

currently unknown.  

 

As described above, marine mammals use sound for a variety of functions. All species are likely to be listening 

to the ambient underwater sounds in the environment to help them avoid predators (e.g. calling Killer whales), 

avoid man-made threats (motorized vessels) and hear the communication calls of conspecifics. In addition, 

sound may be used for navigation, either by using the natural sounds of the environment to orientate or by 

actively producing sound and interpreting the fraction returning as echoes. The echolocating capabilities of 

odontocete cetaceans are relatively well known but similar capabilities of other species (e.g. seals and 

mysticetes) are enigmatic and contentious. The importance of the use of passive listening by marine mammals 

to locate prey (either the incidental noises they happen to make or by calling) is being increasingly recognised.  

 

Because marine mammals use sound in a diversity of functions, anthropogenic sound similarly has the 

potential to impact them in a range of ways. Intense sounds have the capability to cause injury. At the extreme, 

high energy sound or shock waves can cause physical damage due to differential acceleration or impedance 

mismatch between the animal’s tissues and the surrounding water. Among injuries, intense sounds can cause 

temporary or permanent auditory damage. The exact sound pressure threshold that such damage occurs at is 

unknown. A rule of thumb of 180 dB re 1μPa has been used widely though more precise criteria have been 

developed (Southall et al., 2007).  

 

These and lower intensity sounds also have the capability to affect marine animals in more subtle ways with the 

nature of these impacts being modulated by the natural behaviour of the animals. Non-injurious acoustic 

impacts may therefore be species, time and site dependent. Behavioural impacts can take several forms. At the 

most basic, anthropogenic sound may directly alter the behaviour of the animals in receipt of them. These 

behavioural changes may be clearly negative (fright, flight or panic-like responses) or elicit more subtle 

avoidance behaviours. Conversely, novel sounds may attract curious animals, elicit predator-inspection 

(approach a potentially threatening stimulus to gain more information) or precipitate an aggressive reaction. A 

second mode of disturbance results from the masking capacity of anthropogenic sound. This can have a wide 

range of undesirable impacts including the capacity to alter the abilities of animals to navigate, catch prey, 

avoid predators or interact with conspecifics.  

 

The sphere of relevance of an acoustic source is the spatial range at which its sound outputs are likely to be 

perceptible to a receiver.  Due to spreading loss, physical damage from sounds are likely to be limited to only 

loud sounds and be in the immediate vicinity of the source while the maximum range of behavioural responses 

will be bounded by the distance at which the sound output sufficiently exceeds background noise at 

frequencies relevant to the hearing sensitivity of the target animals. Therefore, to assess the likely spatial 

impact of a point source of noise pollution, information is required on three key variables (1) the likely hearing 

sensitivities of the animals of concern (see above); (2) the acoustic output of the source; and, (3) the level of 

background noise in the environment. It is this final topic that this report initially addresses, before putting the 

receiver species, sound source (Akvaplan-niva 2009) and background sound information together to determine 

the potential spatial extent of audibility of the proposed turbine development in the Sound of Islay.  

 

The Sound of Islay acoustic environment: While it is possible to determine (theoretically or empirically) the 

acoustic output and hence audibility of tidal energy devices, this information is only useful when set against the 

levels of ambient noise already in the environment. If ambient noise is very low then the acoustic output of 

devices has the potential to exceed background noise and hence the devices will be audible over wide ranges 

giving animals the potential to respond at a wide range of distances. Conversely if ambient noise is high then 

device acoustic output will not propagate as far before dropping below background and hence device audibility 
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will be less, leading to reduced likelihood of disturbance. However, a high ambient noise level may potentially 

mean that animals may not hear the turbines until they are in close proximity to them. 

 

In order to assess how audible tidal-stream energy devices are likely to be, it is important to combine studies of 

device noise output with the levels of ambient noise at the intended development site. A study of the acoustic 

output of the Hammerfest Strøm device 300 kW has recently been completed1. In parallel, this study sets out to 

investigate the ambient soundscape of a proposed development site: the Sound of Islay.  

 

Existing literature on underwater ambient sound is mainly limited to open sea environments and no quantitative 

data currently exists for ambient sound levels in areas of strong tidal flow off the west coast of Scotland. 

Therefore, to assess the device to ambient noise relationship, it was necessary to empirically measure the 

actual soundscape of the site. To do this we carried out a series of field measurements in the Sound of Islay 

over and around the location of the proposed tidal-energy development. Surveys were carried out in the 

autumn of 2009 over a period spanning neap and spring tides to encapsulate a significant component of the 

acoustic site variability.  

 

15.2 Materials and methods:  

How: SAMS in conjunction with the European Marine Energy Centre (EMEC) developed a method for 

monitoring sound in tidal raceways – the so called “Drifting Ears Method” (Wilson & Carter, 2008). For this, an 

autonomous hydrophone, sound and location recorder are attached to a free floating drogue (Figure 1).  

 

 

 

 

 

 

 

 

Figure 1. Deployment and structure of the “Drifting Ears” recorders developed by SAMS in collaboration with 

EMEC. These devices were built to measure ambient sound in areas of strong tidal flow where conventional 

methods of sound recording have proved inappropriate. 

 

The unit is then set adrift upstream of the site of interest and allowed to flow with the current, recording sound 

and location as it goes. The drifter is then recovered at the downstream end of the site and the onboard 

recordings saved. Because the drogue ensures that the hydrophone effectively sits stationary within a parcel of 

water flowing over the site of interest the hydrophone does not experience the flow-past noise that would 

contaminate recordings made by a conventional fixed or towed hydrophone. A small rigid inflatable boat (RIB) 

is used to deploy and retrieve this equipment with its engines cut during the actual recording sessions. 

Because the drifter is autonomous, several can be deployed at once allowing multiple transects of the site to be 

measured at the same time.  

 

Drogue 

Hydrophone 

Recording unit  
& GPS 
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For this study we employed this Drifting Ears Method and used four drifters simultaneously. Each drifter was 

fitted with a Cetacean Research Technologies omnidirectional hydrophone (C54XRS) with an effective 

sensitivity of -165 dB re1VµPa and a broadband frequency response (0.2- 44kHz   +2/-3dB). Hydrophone 

outputs were recorded on M-Audio Microtrack 24/96 flashcard recorders (dynamic range 101 dB). Data were 

saved as .WAV files and sampling rates set at 96kHz, 16 Bits. The recorder and locating Global Positioning 

System (GPS) were surface mounted with the drogue set such that the hydrophone was held at five meters 

below the water surface. A depth of five meters was chosen as it keeps the hydrophone in the water column, 

below wave action and provides sufficient clearance above potential future operating tidal turbines so that a 

follow up trial can be carried out if necessary after device installation has taken place.  

 

For drifter deployments we used Aberdeen University’s 6m RIB “Uisge” (Figure 2) as the support boat. Drifters 

were launched upstream of the site, in a line-abreast formation so that their subsequent drifts would span the 

body of the channel and in doing so provide a suitable assessment of the area of proposed development.  

 

Where: Surveys were conducted in the Sound of Islay between 55˚ 51’ N and 55˚ 49’ N and at a range of 

distances from shore to cover the breadth of the channel. The northern boundary was limited by the Port 

Askaig to Feolin ferry crossing and the southern boundary was drawn just north of the existing submarine cable 

crossings.  

 

Figure 2. The low-noise RIB Uisge tied up in Port Askaig harbour and used to deploy and retrieve drifters 

(seen here stowed).  

 

What: Recordings were aimed to document the ambient soundscape of the site. Though motorised vessel 

traffic (including ferries, fishing boats and transiting craft from coasters to pleasure boats) are a frequent feature 

of the Sound their highly transient nature makes characterisation of their acoustic output with respect to the 

audibility of a tidal turbine development for marine mammals extremely difficult to meaningfully assess. Instead 

attempts were made to document the long term soundscape of the site without these transient sources. 

Accordingly periods with significant vessel traffic were avoided in both the data collection and analysis phases. 

That said, the almost continuous daylight passages of the Port Askaig to Feolin ferry and its associated slip 
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based activities were impossible to avoid, featured as a low level in the recordings and should be considered 

an inherent characteristic of the site.  

The Drifting Ears recorders were set to sample at 96 kHz and so were capable of recording sounds up to 48 

kHz. However, to avoid aliasing related acoustic artefacts, sound levels up to 20 kHz were assessed. Seven 

frequencies were quantified in detail spanning the most likely overlap from maximal turbine acoustic output (low 

frequency) to the lower to middle ranges of marine mammal hearing (high frequency). These frequencies were:  

0.05, 0.1, 1, 2, 5, 10 & 20 kHz.  

Calibration: Following the recording sessions in the Sound of Islay, the recording sensitivities of the 

four drifters were calibrated against a control hydrophone. To do this a sound source was moored off 

SAMS Scottish Marine Institute pontoon and each drifter in turn individually hung in the water 24m 

distant. The control hydrophone (calibrated Brüel & Kjaer 8104) was inserted into the drogue such that it 

hung alongside the Drifter’s own hydrophone. Recordings were then taken simultaneously from the two 

hydrophones so that the received signals could be later compared and correction values determined for 

each Drifter. The process was repeated for all four drifters. The B&K control hydrophone was itself 

calibrated at Aberdeen University’s Oceanlab test facility.  

 

Drifter analyses: Because of pseudoreplication and discontinuous rates of drift it would be inappropriate to 

analyse the entire sound files resulting from recorder drifts. Instead the GPS records of each drifter were used 

to determine a series of post-hoc sampling locations and at each sampling location a one minute sound sample 

was retrieved and analysed. It was not possible to derive these sampling locations across a grid because there 

was no opportunity to steer the drifters after they were deployed. However, because the ebb and flood drifts ran 

approximately north-south a series of lines of latitude spaced 250 meters apart were used to select the 

sampling locations (for points see left hand panel in Figures 6 to 9). The longitude value for each sampling 

location depended on the path of each drifter. 

 

To retrieve the appropriate sound samples, the GPS records from each drifter were interrogated until one of the 

latitude gates was reached then the precise time was used as a cross reference to extract a sixty second 

sample from the sound files. The choice of a one minute sound sample was derived from trials of sound files 

collected at the EMEC tidal-test site and found to be an optimal compromise between an averaged inclusion of 

short term variations (breaking waves, snapping shrimps etc) and a point location with respect to the drift 

speed.  

 

Each sound sample was then checked on a spectrogram for contamination (hydrophone bumping, boat noise 

etc). If there was contamination, then the next nearest clean minute was used. The resulting samples were 

then loaded into sound analysis software (Avisoft SASLab Pro) along with the appropriate hydrophone 

sensitivity values to provide sound level statistics for the seven target frequencies.  

 

The sound level results of multiple drifts were then pooled into four bins by tide direction and drift speed: a) 

>2m.s-1 flood b) <2m.s-1 flood c) >2m.s-1 ebb d) <2m.s-1 ebb, and the data imported into ArcGIS. Soundscape 

maps were calculated using interpolation of each point into a grid with a cell size of 150m. The interpolation 

method was Ordinary Krigging with a maximum of 12 points, a variable radius and a spherical semivariogram. 

The final grid was then displayed using a cubic convolution method. The colour scale relates to values in dB re 

1 µPa2/Hz and is scaled differently in each plot to emphasise the contouring.  
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15.3 Results:  

Initial surveys were attempted by running day trips from Dunstaffnage, Oban to the Sound of Islay in suitable 

weather windows. However this approach proved unsuccessful with only one day of sampling possible due to a 

run of particularly poor weather in August 2009. Instead our base was relocated to Port Askaig harbour in the 

Sound of Islay and a continuous period of sampling running from neap to spring tides carried out in September 

2009. Sampling started on the 14th and ran to the 18th of September (Figure 3). While sampling was attempted 

each day, no usable recordings were possible on the 16th of September because of the day-long presence of a 

transiting coaster which chose to stem the tide within the Sound. Hence sampling occurred on two days of the 

neap or near neap tides and two days of spring tides and in each both flood and ebb tides were sampled (Table 

1). Overall, these recording sessions generated 12 hrs 20 minutes of acoustic data which were later divided 

into 324 spatially independent 60 second samples for further analysis. 

 

 

 

Figure 3. Boxes shows the days in the neap to spring cycle that were sampled during this study in 2009. Tidal 

heights are referenced to Oban.  

 

Table 1. Temporal spread of tides sampled during this study 

 

 

 

 

 

 

Initial inspection of the sound spectrum data showed that noise occurs over a broad range of frequencies within 

the Sound of Islay (see Figure 4). As in other marine areas, low frequencies tend to dominate and the general 

shape of the sound spectrum curve appeared similar throughout the study area.  

 14.09.09 15.09.09 16.09.09 17.09.09 18.09.09 

Flood tide 

(north going) 

- 2 - 1 1 

Ebb tide  

(south going) 

1 1 - 1 - 
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Figure 4. Example sound spectrum data from multiple sampling stations over the study area from a single 

drifter run on the ebb tide.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5a-e. Ambient sound level in each 60 s sample plotted against flow speed. 
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Initial comparisons of absolute acoustic values from flood versus neap tides proved inconclusive due to 

different points of each tide (early vs full flow etc) being sampled. So instead the relationship between ambient 

sound levels and the water flow (drifter progress) speed were compared (Figure 5a-e). These plots revealed a 

positive relationship between flow speed and noise levels regardless of it being spring or neap tides. In other 

words (and perhaps unsurprisingly), the faster the flow the louder the ambient noise that was recorded at any 

particular frequency. A separation value of 2m.s-1 was therefore chosen as a threshold that divided the drift 

data approximately in half so that data from fast (>2m.s-1) and slow (<2m.s-1) drifts could be plotted separately 

and compared.  

 

To investigate spatial structuring within the data, gridded sound levels were imported into ArcGIS and resulting 

soundscape maps plotted (Figures 6 to 9). When examined, these maps reveal several significant factors: 

 

Firstly, that there is appreciable variation in sound levels across the area of study, both up and down the length 

of the channel and across it. These variations appear to be spatially clumped rather than spread across the 

survey area. In addition because the underlying data have been derived from multiple drifts at different times 

these variations are unlikely to be artefacts from temporally discrete noise events (distant boat revving engine 

etc).  

 

Secondly, these heterogeneities in sound levels appear to be conserved both between fast and slow flow rates 

(compare Figures 6 vs 7, 8 vs 9) but also between flood and ebb tides (compare Figures 6 vs 8, 7 vs 9). Most 

noticeable is the area of particularly intense ambient noise at frequencies above 1 kHz (particularly 10 & 20 

kHz) at approximately 55˚ 49’ 40”N. This area of intense sound is most obvious in the Flood Fast maps but also 

appears in the Flood Slow and Ebb Fast maps. There are less data contributing to the Ebb Slow plot (on 

account of two of the four drifters failing to record data) but here again there is the suggestion of a similar 

pattern. Relative sound intensities appear more variable at the very northern extent of the study area across 

the different maps and are likely to be influenced by the operating status of the ferry.  

Thirdly, there are many similarities in the general soundscape topography across different frequencies. 

Therefore areas of particularly high or low sound intensity at one frequency are also likely to be similarly 

intense at another frequency.  

 

Figures 6 to 9. Contour plots of sound levels at a selection of frequencies (50, 100 Hz, 1, 2, 5, 10, 20 kHz) in 

the Sound of Islay. Colour scale is allowed to vary between graphs in order to emphasise spatial variability. 

Values are expressed in dB re 1 µPa2/Hz. Titles above each cluster of maps indicate the mode of tide with 

Flood tides running north and Ebb running south. To allow assimilation of multiple runs across the neap to 

spring cycle water flow speeds during the actual drifts are categorised as either Fast (>2m.s-1) or Slow (<2m.s-

1). The actual acoustic sample stations are shown by red dots in the left hand panel of each figure.  
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Figure 6. Flood Fast – Individually scaled per frequency 
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Figure 7. Flood Slow – Individually scaled per frequency 

 



Chapter 9 Marine Mammals 
 
Appendix 9.3          “Acoustic characterisation of the proposed Sound of Islay tidal energy site” 
 
 

 
 
 

 
July 2010 Sound of Islay Demonstration Tidal Array Environmental Statement Page 12 of Appendix 9.3 

 
 

Figure 8. Ebb Fast – Individually scaled per frequency 
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Figure 9. Ebb Slow – Individually scaled per frequency 
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Discussion: 

Acoustic background sound sampling was carried out in the Sound of Islay in September 2009. Both flood and 

ebb tides were sampled (4 and 3 times respectively) across both spring and neap tides with water speeds 

during recordings ranging from approximately 1 to 3 meters per second. Ambient sound scaled strongly with 

flow speeds such that times of peak flow are expected to accord to highest levels of background noise. 

Accordingly underwater ambient noise levels are more likely to be associated with absolute flow speed at any 

point in time rather than whether the area is experiencing a period of spring or neap tides. Periods of slack tide 

were not sampled partly because (1) the method of sampling was not designed for still water but more 

importantly because (2) these periods in the Sound of Islay are brief and (3) the turbines are not physically or 

acoustically active at these times and so the risk of collision is low when neither water or turbines are moving. 

In this study, the tide turns were therefore used for servicing the recording equipment ready for further 

deployments. 

 

The acoustic mapping revealed significant structuring in the spatial patterns of sound intensity over the area. 

Perhaps surprisingly areas of particularly intense sound occurred in similar areas in both flood and ebb tides. 

The factors that contribute to this soundscape are unclear. Our sampling regime attempted to minimize the 

influence of vessel traffic with recording sessions being terminated when boats passed through the sound and 

our drift regime being coordinated as much as possible to avoid the runs of the Port Askaig to Feolin ferry. 

However, vessel traffic could have influenced some of the recordings (particularly in the northern part of the 

survey area) but these influences would have been transitory and would thus contribute to inconsistencies 

between the different maps: therefore this can be discounted as a contributing factor. More interesting are the 

discrete patches of high and low intensity sound that appear across different maps. There is no obvious 

mechanism for these features to be an artefact of the sampling so they are likely to be real features of the 

Sound of Islay. 

 

While making the recordings, the boat crew noted the presence of small streams and rivers reaching the shore 

line. Several of these had waterfalls and the sound of these was very noticeable in air particularly on the Islay 

side of the Sound at latitudes south of 55° 49’ 30”. However, there does not appear to be any noticeable 

correspondence between the stream locations and the high underwater sound intensity patches – if anything 

they correspond to particularly quiet patches (see Figure 8). Therefore, it is likely that the spatial variation in 

sound intensities is generated by features within the water column or sea bed at the locations of detection. 

Besides anthropogenic and shore-based sources, there are many factors that can contribute to underwater 

noise. Breaking waves, entrained bubbles, rain, water column and surface turbulence, water flow over the 

bottom and gravel transport all contribute to sound (Kerman, 1988; Ma et al., 2005). In addition there are a 

range of biogenic sound sources. Most (marine mammal and fish calls for example) are transitory but the 

broad-band sounds produced by snapping shrimps (Au & Banks, 1998) tend to be more continuous because of 

the apparent superabundance of these crustaceans in appropriate habitats. The patches of high frequency 

sound observed in the Sound of Islay are most likely to have come from these organisms. The general increase 

in background sound with flow speed suggests that physical processes such as turbulence, water flow or gravel 

transport contribute to the observed soundscape. During this study, the presence of surface waves was 

variable and depended on the wind speed and direction relative to the water flow. Wind speeds during the 

survey were generally low so the contribution of waves to the soundscape is likely to be relatively slight. 

However, the similarity in high sound intensity locations whether the tide was flowing northwards or southwards 

suggests that the noise source(s) is tied somehow to the seabed itself. Though the source remains unknown, 

the most likely possibilities for the high sound intensity patches are: 1) areas of particularly high sediment 

transport, 2) areas of particular turbulence or eddies whether the tide is flowing north or south or 3) high density 

patches of snapping shrimp habitat. 

 



Chapter 9 Marine Mammals 
 
Appendix 9.3          “Acoustic characterisation of the proposed Sound of Islay tidal energy site” 
 
 

 
 
 

 
July 2010 Sound of Islay Demonstration Tidal Array Environmental Statement Page 15 of Appendix 9.3 

 

Figure 10. A comparison of sound levels from the open ocean (~200m depth) at Beaufort sea states ranging 

from 0 to 6 (straight lines) plotted against the minimum and maximum values observed in this study (curved 

lines). Oceanic values drawn from Richardson et al’s adaptation of the Knudsen curves. 

 

Absolute sound levels recorded in the Sound of Islay were considerably greater than would be expected in the 

open sea. A basic comparison of the minimum-maximum sound levels recorded during this study with values 

derived from Knudsen’s curves (Richardson et al., 1995) for open ocean sound levels is shown in Figure 10. It 

can be seen that sound levels from the bulk of the Islay recordings substantially exceeded those from the open 

sea even to sea states up to Beaufort level 6. The greatest sea state we encountered was Beaufort level 3 with 

the majority of our survey effort taking place at sea states of 0 to 1. Thus ambient sound levels in this 

environment massively exceed those considered normal for open ocean environments. 

 

Audibility of tidal turbines: The distance at which marine mammals can detect tidal turbines broadly depends on 

the interplay between five factors: 1) the acoustic output the operating turbines; 2) the likely propagation 

characteristics of the site; 3) the existing ambient noise in the site; 4) the hearing sensitivities of the receiving 

animals; and 5) the abilities of animals to pick out turbine sound relative to the ambient sound floor. Putting 

these threads of information together should give some guidance on the ranges at which animals may be 

impacted by the acoustic presence of the devices and what warning they might have in order to take 

appropriate action in order to avoid close encounters. 

 

Operating turbine output of the type proposed for the Sound of Islay has been documented by Akvaplan-niva 

(2009). In that study, the bulk of the acoustic output was found to lie in the low frequencies (500 Hz and below) 

and in the order of 20 dB above ambient noise in the Norwegian site when measured 30 to 50 m from the 

turbine. If we use the described acoustic outputs (100 to 113 dB re 1μPa for frequencies less than 500 Hz) and 

compare these to the observed levels of background sound in the Sound of Islay in this study for the same 

frequencies (lowest 71.3 and highest 144.5 dB re 1 μPa spectrum level). For this study we assume that the 

received level is detectable when it matches the background noise level (provided it is within the hearing 

capabilities of the marine mammals) when the received level and background noise levels are given as third 

octave levels (Madsen et al., 2006). Thus converting the Sound of Islay data we obtain a minimum background 

noise level of 86.8 and a maximum of 159.8 dB re 1μPa. 

 

Putting the Norwegian turbine output together with the Sound of Islay background noise levels we find that the 

device output will be well below the maximum background noise levels (113 vs 159.8 dB re 1μPa). In other 

words the highest levels of background noise we observed in the Sound of Islay will obscure the turbine noise 

even at close range. However, the lowest levels of background noise will not obscure the turbine noise and will 

therefore allow to be acoustically detectable to marine mammals out to some distance as explained below. 

Carter (2008) found that background noise levels in coastal areas generally exceed the hearing sensitivities of 

marine mammals such that their own audio sensitivities become unimportant relative to the interplay between 

device and ambient levels. Therefore, to calculate detection distances, device and ambient noise levels simply 

need to be combined with likely propagation values for this area. Like most other shallow coastal areas, precise 
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measures of propagation is unknown for the Sound of Islay but conventional formulas that assume spherical or 

cylindrical spreading (Richardson et al., 1995) provide lower and upper bounds to assess the broad range of 

these likely distances. 

 

Taking the peak turbine output and applying this to a spherical loss formula produces a distance of 20 m before 

the sound level drops below the minimum ambient level we recorded at the site. The more generous cylindrical 

spreading formula provides a value of 400 m. Given the depth of the sound of Islay, the actual propagation in 

the site is likely to be a combination of both spherical and cylindrical spreading and therefore true detection 

distances for turbines in quiet water (either due to a low intensity location or low flow speeds) are likely to lie 

between 20 and 400m. 

 

If we assume that the turbine measured in Kvalsund is representative of those that are proposed to be placed 

in the Sound of Islay then it is clear that these devices are unlikely to add a significant underwater sound 

footprint to the area. Taking the maximum sound output, the minimum ambient noise and the best propagation 

scenario only leads to an audibility distance of 400m. All other combinations will have audibility distances that 

are less or much less than this. Given these measures, it is unlikely therefore that these devices will represent 

a significant source of sound pollution in the area. Even when considering an array of these devices with the 

potential that their acoustic outputs act in concert, the actual outputs relative to background are likely to be too 

low to produce substantial additive effects. This is because the sound from adjacent devices will have dropped 

below background before overlapping. 

 

The data here suggests that these devices will not provide a significant sound footprint to the area. However, 

following on from this, the question arises as to whether they will be loud enough to be heard by approaching 

marine mammals and whether additional noises sources may need to be added to provide additional acoustic 

warning. The answer to this issue hinges around the degree of collision concern for these turbines tempered 

against the potential (and unknown) negative effects of added (potentially confusing) anthropogenic “warning” 

sound to the site. 

 

Research on the behaviour of marine mammals in close proximity to active tidal turbines elsewhere is at too 

early a stage to infer both how (if) animals respond to operating turbines. Likewise responses to “warning” 

sounds in tidal narrows are also unknown. Therefore a precautionary approach would be to deploy and monitor 

the turbines alone for adverse impacts without adding an additional sound source(s) with addition risks of 

adverse behavioural impacts. 

 

Summary: Marine mammals use sound for a variety of activities from navigation and obstacle avoidance to 

foraging, communication and threat avoidance. The hearing sensitivities of the pinniped and odontocete 

species likely to use the site are relatively well known, while the underwater hearing of otters and minke whales 

are very poorly understood. Of the better known species, their hearing is likely to be more sensitive than 

ambient sound level in coastal waters over a broad range of frequencies. 

 

An investigation into the ambient sound characteristics of the Sound of Islay showed that ambient sound 

generally increases with flow speed and sound levels are substantially higher than would be encountered in 

open ocean environments for equivalent weather conditions. There was significant spatial variation in the 

general sound field of the area that was monitored. With what appeared to be quiet and loud patches that are 

conserved between flooding and ebbing tides and different flow speeds. While attempts were made to exclude 

the influence of vessel traffic, the factors (natural and anthropogenic) contributing to this ambient underwater 

sound field in the site remain unknown. 

 

When comparing the reported acoustic output of the proposed tidal turbines with the ambient sound field, it 

became clear that if such devices are to be placed in the Sound of Islay, their acoustic footprints are likely to be 

small. If placed in areas of particular high acoustic intensity then their outputs will not exceed the ambient 
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background sound. If placed in quieter regions then their sphere of acoustic impact will be in the order of tens 

to the low hundreds of meters. 
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Recording the start time for a drifter immediately following its deployment, Sound of Islay September 2009. 
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SUMMARY 

 

 

A salmonid habitat survey was carried out on five rivers and burns located on the Jura and Islay 

coasts of the Sound of Islay on the 19
th
 and 20

th
 of January 2010. The results of the survey showed 

that impassable barriers are likely to prevent the watercourses from being suitable for salmonid 

spawning. One river had a series of partial barriers through which some upstream penetration by 

large-bodied salmon may still be possible.  However, the cumulative effect of the series of barriers 

along with the limited availability of spawning habitat suggests that utilisation of the river by 

salmonids is likely to be minimal.  

 

The main finding of the survey is therefore: 

 

 It is unlikely that any of the surveyed watercourses are accessible by salmonids. The largest 

river was the most penetrable, but a long series of partial barriers to migration is likely to 

discourage salmonid migration. 

 

During the salmonid habitat survey, otter spraints and potential holts were also recorded.  These 

have been discussed within this report.   
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1 INTRODUCTION 

ScottishPower Renewables commissioned Royal Haskoning UK Ltd to carry out salmonid habitat 

surveys at four river/burn sites on the west coast of Jura and one burn on the east coast of Islay 

within the vicinity of the Sound of Islay Demonstration Tidal Array. The five river sites are shown on 

Figure 1 and are listed below: 

 

1. Abhainn an Daimh-sgeir; 

2. Mucraidh Burn 2; 

3. Mucraidh Brun 1; 

4. Abhainn Mhor; and 

5. Sruthan na Traighe Baine (at existing cable landfall site on Islay). 

 

The main onshore study site associated with the project is outlined in red. Not all of the surveyed 

watercourses fall within the main boundary of the study site. The data generated by this survey will 

be used to contribute to the baseline information of the Environmental Impact Assessment for the 

proposed development.  The information will also be used to establish opportunities for mitigation or 

enhancement that could arise as a consequence of the development. 

 

1.1 Existing baseline 

The coastline in the vicinity of the Sound of Islay Demonstration Tidal Array is generally very steep 

and is dominated by wet heath and marshy grassland. The five target watercourses are situated in 

steep sided ravines of varying sizes, with high gradients and heavily peat-stained water. 

 

Salmonids have not been recorded in any of the five target rivers. The map of ‘The Distribution in 

Scottish Rivers of Atlantic salmon (Salmo salar L.)’ (Gardiner & Egglishaw, 1986) shows that the 

closest recorded salmon rivers are located approximately 3km to the north of the footprint on Jura 

and Islay. These are the Abhainn na Uainaire on Jura and the Abhainn Araig on Islay and they are 

the only recorded salmon rivers in the vicinity of the Sound of Islay. Brown trout are also present in 

the Jura river and the freshwater loch upstream [http://www.trout-salmon-fishing.com/] (Accessed 

23
rd

 March 2010). 

 

 

2 SALMONID HABITAT SURVEY 

Two rivers and two burns located on the west coast of Jura were included in the survey, along with 

one burn on the east coast of Islay (see Figure 1). On Jura, the two rivers were Abhainn an Daimh-

sgeir (NR441667) and Abhainn Mhor (NR442680), and the 2 streams were at Mucraidh 

(NR450655). The Islay stream was Sruthan na Traighe Baine located at the current cable landfall 

site (NR429653). 

 

2.1 Survey Methodology 

The survey was conducted to assess potential habitats for salmonids (Atlantic salmon and sea or 

brown trout, Salmo trutta) in the five target rivers on the 19
th
 and 20

th
 of January 2010. 

 

Habitats were assessed by a walkover survey to: 

 

§ Map salmon habitats, particularly areas suitable for juveniles and spawning;  

§ Quantify the availability of salmon habitats; and  

§ Identify the location and nature of any obstacles to upstream migration. 

Each river was surveyed from the point of entry to the sea in an upstream direction until the extent of 

the onshore study area was reached, or an impassable barrier for migratory fish was encountered. 

 

Salmonid habitats were assessed using Environment Agency Salmon Habitat Mapping Guidelines 

(Hendry & Cragg-Hine, 1997). The riverine habitat was divided into the following categories: fry; 

mixed juvenile; deep juvenile; pool / slow deep glide (adult salmonid habitat); spawning; glide; and 

bedrock.  Descriptions of the habitat types are given in Table 1. 

 

The habitat data was recorded directly onto 1:5000 scale waterproof maps in the field.  In addition, a 

handheld GPS was used to record locations of barriers and extents of each habitat type.   

 

The area of each unit of habitat was estimated from measurements taken in the field.  The summary 

of this data is shown in Table 2. 

 

Table 1 Habitat types and descriptions used during the survey (Adapted from Hendry and 

Cragg-Hine, 1997) 

Habitat Type Description 

Fry Water depth of around 20 cm or less with surface turbulence and substrate 

dominated by pebbles and cobbles 

Mixed juvenile Deeper than fry (20 - 45 cm) with a substrate of predominantly cobble and 

boulder. Suitable fry habitat may also be present at the stream edges 

Deep juvenile Water over 40 cm deep with pebble, cobble and boulder substrate 

Pool / slow deep 

glide 

Slow, deep flow, usually > 1 m depth. 

Spawning Optimally, stable gravel that isn't compacted with a lattice of grain sizes in 

the size range of 16 mm to 256 mm, but with the majority of particles < 150 

mm and a mean size of approximately 80 mm. Substrates < 2 mm should not 

exceed 20%. Water depth at least 15 cm but not > 75cm. Water velocities 

should be in the range of 30 - 70 cm/s. 

Glide Smooth flow with little surface turbulence.  Small substrates dominated by 

cobbles and fine materials 

Bedrock Habitat dominated by sheets of bare rock unsuited to juvenile fish 
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3 RESULTS 

3.1 Target River 1 – Abhainn an Daimh-sgeir 

Upstream of the study area, the Abhainn an Daimh-sgeir runs through flat, open heathland, and is 

heavily peatstained. Approximately 1km from the coast, the river enters a very steep sided ravine 

that is primarily vegetated and rocky in places. The channel is approximately 3-4m wide, with an 

average depth of around 20cm between pools (Plate 1). The substrate consists of clean (silt free) 

boulders, cobbles and gravels providing plenty of suitable habitat for juvenile salmonids, but only 

some very limited areas of suitable spawning gravels. 

 

The river within the study area is punctuated regularly by some partially and some completely 

impassable falls (Plate 2). The survey revealed that many of the falls were high (>3m), however, 

often the gradient was not vertical (<70°) and breaks were present halfway up, offering potential 

resting pools (Plate 3). This means that some of the falls may be partially passable by adult salmon. 

The falls generally had deep pools at the foot, and the flow was sufficient to support potential ascent 

by salmon.  

 

The cumulative effect of the series of partial barriers is likely to reduce the likelihood that salmon are 

able to penetrate upstream to any great distance.  In addition, very limited habitat is available for 

spawning, reducing further the chances of attempted upstream migration. 

 

 

 

Plate 1 Shallow depth and heavy peat 

staining 

 

Plate 2 Series of falls of varying height and 

gradient, within steep sided ravine 

Plate 3 Low gradient falls with 2 breaks 

containing small pools – partially impassable 

 

 

 

 

3.2 Target River 2 - Mucraidh Burn 1 

The southernmost burn at Mucraidh flows across open heathland, within a small gully (Plate 6). At 

the stream’s mouth, the substrate is composed of pebbles and cobbles and is generally free of silt 

and fines.  It is therefore technically suitable for salmonid spawning, particularly sea trout due to the 

small size of the gravels, although is likely to be too close to the mouth to be used in practise (Plate 

5). The burn is cut off from the sea by a substantial drop in level across the pebble beach (Plate 4). 

The depth of the burn here is not sufficient to allow salmon or sea trout to enter the stream except 

possibly during the highest of tides. At the mouth, the channel is 30-50cm wide and 5-15cm deep. 

The small size of the burn, and its isolation from the sea, mean that it is unlikely to attract salmon or 

sea trout. Within 100m from the shore, an impassable vertical barrier is present, ensuring that the 

burn is definitely not available to salmonids upstream of this point. 

 

 

Plate 4 Mouth of the burn across pebble beach 

 
Plate 5 Gravel substrates in shallow 

water 

Plate 6 Small shallow burn leading to 

impassable barrier upstream 

 

3.3 Target River 3 - Mucraidh Burn 2 

The northern most burn at Mucraidh has essentially the same character as the southern burn i.e. 

narrow, cut off from the sea by the pebble beach, suitable substrate, and with an impassable barrier 

within 100m of the shore. It is therefore not accessible to or suitable for salmonids (Plate 7). At the 
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time of survey, the stream disappeared beneath the surface of the substrate while crossing the 

beach (Plate 8). 

 

 

  
Plate 7 Upstream from the mouth of the burn Plate 8 Burn passing under pebbles across the 

beach 

 

 

3.4 Target River 4 – Abhainn Mhor 

This river is located to the north of Abhainn an Daimh-sgeir, and is suitable as a salmonid spawning 

river in the stretch approaching the shore (Plate 9) i.e. it is fast flowing and contains clean substrate, 

with some areas suitable for spawning. However, within 150m of the shore, where the river emerges 

from a steep sided ravine, there is an impassable barrier in the form of a waterfall of approximately 

5m in height (Plates 9 and 10). This barrier ensures that the river upstream is not available to 

salmonids for spawning or juvenile habitat. 

 

 

  
Plate 9 View upstream from 

the new road bridge 

Plate 10 Impassable barrier 

150m upstream from mouth 

 

 

 

 

3.5 Target River 5 – Sruthan na Traighe Baine 

The small stream, Sruthan na Traighe Baine, at the current cable landfall site on the east coast of 

Islay is similar in nature to the Mucraidh burns on Jura. The stream is very narrow (<50cms) (Plate 

11), but there is a large amount of clean gravel substrate that would potentially be suitable for sea 

trout spawning. There is a steep drop in gradient across the beach (Plate 12), so that the stream is 

unlikely to be accessible to salmonids except perhaps at very high water. There is an impassable 

waterfall less than 50m upstream, ensuring that the burn is not available to salmonids after this 

point. 

 

 

 
 

Plate 11 Clean gravel substrates 

in shallow water 

Plate 12 Upstream from the 

beach, leading to impassable 

barrier 
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3.6 Habitat quantification 

For each of the target-rivers, each salmonid habitat category was quantified from the downstream 

point as far upstream as the first impassable barrier. In the case of the three small burns, this 

distance was less than 100m. Figures 2-5 show the distribution of each habitat type within the target 

watercourses, as well as the position of partial and impassable barriers to migration. The quantitative 

results are shown in Table 2 overleaf. 

 

 

 

 

 

 

 

 

 

Table 2. Distribution of salmon habitats within each river 

Target River 
Site Name 

Downstream  
Grid ref. 

Length 
(m) 

Ave wetted 
Width (m) 

Wetted area of habitat (m
2
) below first impassable barrier 

Total 
wetted area 
(m

2
) 

Fry 
Mixed 
juvenile 

Deep 
juvenile 

Glide 
 

Pool  Bedrock Spawning 

1 
Abhainn an Daimh-
sgeir 

NR44190 
67275 
 

4,582 3.5 - 2069 - 84 221 277 109 2760 

2 Mucraidh Burn 1 NR44920 
65325 

619 0.4 32 - - - - - - 32 

3 Mucraidh Burn 2 NR44815 
65555 

653 0.4 36 - - - - - - 36 

4 Abhainn Mhor NR44210 
68010 

5,626 3 - 315 - - - - 105 420 

5 
Sruthan na Traighe 
Baine 

NR42980 
65390 

782 
0.3 

 
57 - - - - - - 57 
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3.7 Discussion 

Abhainn an Daimh-sgeir and Abhainn Mhor retain some characteristics of good quality salmonid 

spawning rivers, e.g. shallow fast-flowing water; clean, silt-free gravel and cobble substrate. Both 

rivers contain habitat suitable for juveniles and small areas of spawning habitat in the marginal areas 

and at the exits from pools and glides. However, the steep gradient of the rivers, and the presence of 

numerous partial and complete barriers to migration ensure that most of the rivers are not generally 

available to salmonids. Abhainn an Daimh-sgeir is the most penetrable river and as a result, 

provides the largest amount of suitable juvenile habitat as well as a larger diversity of habitat types 

compared to the other target rivers. However, the cumulative effect of the series of partial barriers, 

and the low availability of spawning habitat before the barriers, is likely to significantly limit the use of 

the river for salmonid spawning. 

 

The Mucraidh burns and Sruthan na Traighe Baine also contain barriers impenetrable to salmonids 

within 100m of the shore. The lowest reaches that may be penetrable at high tides contain habitat 

suitable for fry. 

 

3.8 Other protected species – otters 

Many otter signs were located during the salmonid habitat survey. It is already known that otters 

inhabit the area, however, some potentially important information was gained. At Mucraidh Burn 2, a 

well used latrine was found at a distance of around 15m from the burn, and approximately 200m 

upstream of the coastline (Plate 13). Many more fresh spraints were found next to the burn upstream 

of this point.  

 

Small burns such as the Mucraidh Burn are generally used by females and cubs rather than males. 

In addition, breeding females are likely to spraint away from a breeding holt to avoid advertising its 

presence to other otters, particularly males. In this case, the latrine was approximately 15m from the 

burn. The potential for holts along the Mucraidh Burn is high as the channel is very secluded and 

overhung by peat and vegetation, as well as being full of numerous hidden holes. Therefore, there is 

a very strong likelihood that there could be a breeding holt on Mucraidh Burn 2. 

 

 
Plate 13 Otter spraints by Mucraidh Burn 2 

 

 

 

4 CONCLUSIONS 

None of the surveyed watercourses are likely to be used to any great extent by salmonids for 

spawning due to the steep gradient and presence of barriers to migration. It is therefore judged that 

there will be a negligible impact upon salmonids within these watercourses during construction or 

operation of the proposed scheme. 
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Figure 1 Locations of survey sites  
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Figures 2 Distribution of habitat types within target watercourses 
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Figures 3 Distribution of habitat types within target watercourses 
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Figures 4 Distribution of habitat types within target watercourses 
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Figures 5 Distribution of habitat types within target watercourses 
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(a) Great Scallop     (b) Velvet Swimming Crab    (c) Brown Crab 
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(d) Lobster      (e) Nephrops 

 

Figure 2:  Landings weight (in blue) and Value (in red) for individual species landed from ICES rectangle 40E3 by year from 2003-2008. (a) Great scallop (b) velvet swimming crab (c) brown crab (d) lobster (e) 
Nephrops  
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Figure 3:  Live weight and value of the landings from ICES rectangle 40E3 and 40E4 combined  by species for the period  2003 and 2008 (inclusive) showing the top 20 species by value. 
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Appendix 15.3 Fishermen Interviews – 25th May 2009 

In order to gain a better understanding of the commercial fishing activity in Islay, the Fishing Liaison Officer, 
Andrew Macdonald, and SPR’s Fisheries consultant, Stephen Appleby, carried out informal interviews with four 
local fishermen on the 25th May 2009. 
 
Of the fishermen interviewed, two were full-time creel fishermen based out of Port Askaig, one was a full-time 
creel fisherman based in Port Ellen and the other was a part-time creel fisherman based in Craighouse on Jura. 
 
These interviews provided a background for further more detailed research including a fishing trip in 
September, the NSRA meeting in November 2009 and a commercial fisheries questionnaire. 
General Information regarding fishing in the Sound of Islay 
 
• Number of vessels operating within Sound of Islay 

o There are approximately nine fisherman who work in the Sound.  Most of these will fish outside 
of the Sound during summer but will return to the Sound from September to March. 

• Number operating specifically within area of interest 
o Exact areas of fishing varied for each fisherman with little regular fishing in the deep areas of 

interest.  However, some lobster pots are probably set in the deeper waters on occasions. 
• Gear type 

o Creels are generally relatively small but some larger purpose built lobster pots are used. 
• Size of vessels 

o Between 6 and 12 metres 
• Home port(s) of these vessels 

o The majority of boats fishing the Sound use Port Askaig.  Some also use Port Ellen. 
• Steaming time from home port 

o The smaller boats may steam for up to two hours.  The larger boats heading west from Port 
Ellen may steam for four to six hours. 

• Proportion of time fishing time spent within Sound of Islay 
o Depends on individuals but generally, the Sound is used for six months from September to 

February. 
• Depth normally deploy gear 

o 10m to 30m but deeper for lobsters. 
• Tidal state / time gears normally deployed 

o Fishing times are predominantly dependent on daylight rather than tides. 
• Number of pots set within area of interest 

o Each fisherman is working between 400 and 1500 pots (though not all will be hauled daily) 
• Extent of drag due to current 

o One fisherman reported drag while untangling gear of up to two miles. 
• Species caught  

o Brown crab, Velvet crab, lobster, nephrops 
o Occasional diving for scallops 

• Scallop dredging 
o Only occasionally at very north and very south of Sound of Islay. 

• Extent of alternative fishing opportunities 
o Fishing takes place outside the Sound but is restricted in winter due to weather.  The current 

pattern of fishing in winter in the Sound and summer out of the Sound is also likely to maintain 
stocks.  It was reported that by February the Sound is ‘fished out’ 

• Potential impact due to disturbance during installation  
o If installation is during summer then this will have less impact. 

• Impact of long term displacement due to safety zones or marker buoys 
o Increased travel time (reduced fishing hours, increased fuel costs) 

o Increased pressure on stocks due to change in fishing pattern 
o Potential for gear conflict due to increased pressure on alternative grounds 
o Depends on size of safety zone but there is a possibility that this would result in more fishermen 

in smaller area. 
• Impact of loss or damage of gear – related to number of pots currently lost and drag due to current 

o Pots may have to be cut free as a safety measure if drifting towards tidal array. 
• Prices 

o Velvet Crabs £1.80 to £2.30 per kilo 
o Brown Crabs £1.10 per kilo 
o Spider Crabs £1.00 per kilo 
o Lobsters  £14.00 to £18.00 per kilo 
o Squat Lobsters £12.00 per kilo 

• Buyers 
o Tarbert Shellfish 
o Local Hotels 

Specific Notes from Interviews 
 
Fisherman A 
 
Target 
Catch 

Velvet Crab, Brown Crab, Lobster.  In general, doesn’t fish for Nephrops as areas where 
this is possible are also fished by trawlers.  Other species seen but not caught include 
Cod, Ling, Conger Eel, Spotted Dog Fish. 

Method Total 500 Pots (20 fleets of 25 pots per fleet) Creels are relatively small lightweight with 
25kg weights at ends of fleet. Hauls all 500 pots per day.  Fishing hours are generally 
determined by daylight.  In summer, he sets out at 6am. Fishing takes place in all tide 
states. 

Fishing 
Grounds 

In winter months (August to February) he fishes in the Sound of Islay as weather 
prevents much fishing in other areas.  Approximately 30 minutes steaming time to fishing 
grounds in Sound. In summer months (March to July) - North of Sound – around coast to 
west and north towards Colonsay.  Approximately 2 hours steaming time to fishing 
grounds out of Sound. 

Opinion Opposed to any development that would restrict fishing or create hazards. Concerned 
that boat and gear can drift up to two miles in the Sound when tangled during hauling.  
Fishing is sole source of income. 

 
Fisherman B 
 
Target 
Catch 

Brown Crab, Velvet Crab, Lobster 

Method 750 Pots, planning to increase to 1400 Works with himself and one crew member. 
Targeting Brown Crab and Lobsters to the west of Islay. 

Fishing 
Grounds 

Plans to fish to west of Islay and not planning to fish in the Sound. 

Opinion Stated that the tidal development would not affect him in any way as he and other Port 
Ellen boats do not fish in the Sound.  Stated that it would be impossible to dredge for 
scallops in the Sound. More concerned about the plans for offshore wind farms as this 
was the main fishing ground for him. 

 
Fisherman C 
 
Target 
Catch 

Velvet Crab, Brown Crab, Lobster 
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Method Small number of pots.  Works on his own part-time 
Fishing 
Grounds 

Fishes near to Craighouse and not in Sound 

Opinion Not concerned by Tidal Project as it does not affect the area that he fishes. 
 
Fisherman D 
 
Target 
Catch 

Velvet Crab, Brown Crab, Lobster 

Method Total of 800 creels.  Hauls about 500 in one day. Mixture of light and heavy creels. 
Different combination of fleet length – either 25 or 50 creels per fleet. Also fishes on a 
less frequent basis with large purpose built lobster pots in deeper parts of the Sound 

Fishing 
Grounds 

In winter months he fishes in the Sound of Islay. Approximately 30 minutes steaming 
time to fishing grounds in Sound. In summer months (March to July) - North of Sound – 
mostly to the east to Loch Tarbert. Approximately 2 hours steaming time to fishing 
grounds out of Sound. 

Opinion Objects to the tidal project as he believes it will reduce fishing grounds and presents 
safety risk.  Fishing is sole source of income. 
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Appendix 15.4 Commercial Fishing Questionnaire 

The following questionnaire was sent out to as many fishermen as possible on Islay.  A total of 21 
questionnaires were sent out in December 2009 and 6 were returned. 
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The following is a summary of the six returned questionnaires from December 2009.  All are from fishermen based at Port Askaig and this represents approximartely 60% of the regular fishing 
vessels in the Sound. 
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Comments from the questionnaires: 
 
Are you concerned about the demonstration tidal array?   3 fishermen replied ‘yes’ and 3 fishermen replied ‘no’ 
 
If yes, what are you concerns?    One fisherman responded “Loss of income” and one responded “Restricted access to fishing grounds and loss of income” 
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1 INTRODUCTION 

Scottish Power Renewables (SPR) has commissioned Haskoning UK Ltd to assist in applications for 

consent to install a demonstration tidal turbine array within the Sound of Islay, Scotland. The 

proposed area of interest lies within the central channel of the Sound of Islay.  The demonstration 

tidal array of ten devices would be deployed within this area and is anticipated to have a footprint of 

approximately 0.4 km
2
.  The turbines would generate up to 10MW of power and will be linked via 

underwater cabling to onshore infrastructure on Islay. SPR are currently investigating six potential 

landing sites on Islay for cable routing onshore to a substation that is currently proposed to be 

located in Keills.  

 

To inform the Environmental Impact Assessment a Phase 1 Habitat Survey was undertaken across 

an area shown in Figure 1.  Potential landing sites are labeled A-F, with the survey boundary 

depicted by the red border.  

 

The varied geology of Islay supports a range of natural environments, ranging from heather 

moorland, peat bogs, wetlands and saltmarsh to deciduous and coniferous woodlands, rich 

grassland and scrub forest.  The footprint of the Phase 1 habitat survey is concentrated on the west 

coast of the Sound of Islay, encompassing the Caol Ila distillery and land south of this point for 

approximately 3.5km to Fionn-phort, and westward inland for approximately 0.5km.  In addition, a 

small pocket of land is included in the footprint approximately 1.5km south of Fionn-phort, at Traigh 

Bhan. 

 
1.1 Objectives 

The objectives of the survey were to: 

 

a) Identify the habitat of each parcel of land within the proposed footprint by foot; 

b) Digitally map all habitats as per standard Phase 1 habitat symbols and colours (JNCC, 1993);  

and  

c) Provide target notes of each habitat, including characterising, rare, protected and non-native 

species encountered. 

 

This survey was completed in conjunction with an intertidal survey of five bays potentially suitable for 

the landing of cables associated with the development (Royal Haskoning, 2009).   

 
1.2 Conditions of survey  

The survey was completed by two experienced Royal Haskoning ecologists from the 3
rd

 to 7
th
 of 

August 2009.  Weather conditions for the majority of the survey were fair, however low cloud 

restricted visibility on the morning of the 4
th
 August.  Access was good throughout the site; however 

restrictions were located around the residential buildings of the Dunlossit Estate. 

 

 

 



 

July 2010 Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 4 of Appendix 16-1 

 
 

Figure 1 Footprint boundary (red line), potential cable access points (A-F) and habitat codes. 

2 METHODS 

2.1.1 Phase 1 Habitat Survey 

Standard methods were used as described in Joint Nature Conservation Committee (JNCC) Phase 

1 Handbook for Habitat Survey (1993). 

 

Every parcel of land throughout the entire survey area was systematically visited by trained 

surveyors and the vegetation was mapped on to an Ordnance Survey map at a scale of 1:10,000 by 

hand in the field and then digitised.  The final habitat map was electronically colour coded in GIS 

with standard symbols and colours with regards to the dominant species codes, and annotated with 

target notes, detailing the species and communities found in each parcel.  As a guide to the 

importance of habitats, the standard colour coding is arranged so that the brighter the colour, the 

greater the value.  Species were identified using standard references books, including FSC (1998), 

Rose (1991) Sterry (1997) and Fitter (1995). 
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3 RESULTS 

A map identifying the habitat of each parcel of land is presented in Figure 1.  A description of each 

parcel is provided below in the form of target notes.  Detailed maps of sections of the footprint are 

presented in Figures 2 to 6. 

 

3.1 Main findings 

Two roads intersect the footprint in the northern sector, one leading to Caol Ila Distillery and leading 

to Port Askaig ferry terminal, linking the islands of Islay and Jura together (Figure 2).  North of Caol 

Ila, the habitat consists of a matrix of semi-improved acid grassland with dense bracken habitat 

leading up a steep sloping hillside.  West of the Caol Ila road, the habitat leads south into species 

rich wet heath and acid grassland mosaic,  leading to marshy grassland to the road junction. West 

along the road to the settlement of Kellis (Figure 3), the habitat changes to improved grasslands and 

farmland.  Between the distillery and Port Askaig, the hillside is dominated by wet dwarf shrub heath 

with outcrops of bracken on raised ground, leading south to semi natural broadleaved woodland.  

Landing sites E, F and B, closest to current areas of high level anthropogenic activity, were found to 

have the least amount of high quality or species rich habitat. 

 

Directly south of Port Askaig, the Dunlossit Estate the habitat is dominated by semi-natural 

broadleaves woodland to the east, with acid dry heath to the east on high ground with valley mire 

and wet heath habitat in hollows (Figure 4).  Scrub and trees including silver birch and rowan are 

scattered throughout the heath.  The south of the woodland is fenced, separating the wooded area 

from a large expanse of dry heath and bracken complex, with vegetated coastal cliffs to the east and 

two freshwater lochs to the south.  The southern loch is dammed with an inactive hydroelectric 

power scheme connected.  The river from the south east of the loch flows east to the coast, through 

a semi natural broadleaved woodland with species rich ground flora and moss and lichen.   A large 

waterfall is also present on this river.  Otter signs were recorded up the coastline, however this 

particular location (at landing Site C) provides good freshwater resources for otters to clean their fur 

along a cliff dominated coastline.   

 

A boundary wall is present south of the river, defining the edge of the broadleaved woodland.  South 

of this point the habitat is dominated by wet dwarf shrub heath on remote hilly ground with bare rock 

outcrops (Figure 5).  Again, a matrix of bracken was present across the site, restricted to the drained 

steep slopes of the hummocks.  Several small streams networked the wet heath, with wet sphagnum 

rich bog habitats present on the extreme hollows.  No path access to this southern section of the 

main footprint was present, and therefore considerable engineering would be required to provide an 

access track to Site D compared to the other, more easily accessed, potential landing sites.   

 

The small additional footprint at landing site A was accessed through farmland including improved 

grassland with heavily poached ground and cattle grazing.  The actual footprint was dominated by 

bracken habitat with vegetated cliffs, with a small stream bisecting the footprint (Figure 6).  Access 

tracks were present to the coast.  This bay contains the existing energy cable between the Isles of 

Jura and Islay. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Habitats in the north of the footprint (Sites E, F and B) 

 

 

 



 

July 2010 Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 6 of Appendix 16-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Habitats along route to Keills 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Habitats in the middle of the main footprint (Site C) 
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Figure 5 habitats in the south of the main footprint (Sites C and D) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Habitats south of the main footprint (Site A) 
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3.2 Target notes 

Target Note 1: NR 42922 69975 

Area immediately surrounding Caol Ila Whisky Distillery.  Steep hillside of maintained scrub and 

young trees, predominantly broadleaved, including rhododendron (Rhodendron ponticum), sycamore 

(Acer pseudoplatanus), rowan (Sorbus aucuparia), buddleia (Budleja spp.), ash (Fraxinus excelsior), 

fuchsia (Fuchsia spp.) and holly (Ilex aquifolium), with an understory of bramble (Rubus fructicosus), 

ling (Calluna vulgaris) and bracken (Pteridium aquilinum).  Scots pine (Pinus sylvestris) was also 

scattered throughout the vegetation.  (Plate 3.1) 

 

  
Plate 3.1 Caol Ila distillery grounds Plate 3.2 Amenity grassland and gardens 

 

Target Note 2: NR 42835 69920 

Amenity grass and gardens surrounding residential houses and terraces.  Amenity grass includes 

ribwort plantain (Plantago lanceolata), white clover (Trifolium repens), daisy (Bellis perennis), 

dandelion (Taraxacum officinale), red fescue (Festuca rubra), perennial ryegrass (Lolium perenne) 

and birds foot trefoil (Lotus corniculatus), with rowan and silver birch (Betula pendula) trees lining the 

road (Plate 3.2). 

 

Target Note 3: NR 42910 69917 

Gardens and amenity grassland, leading to scrub. 

 

Target Note 4: NR 42807 69965 

Coniferous plantation adjacent to road, consisting of large Cyprus tree (indet.) and Douglas fir 

(Pseudotsuga menziesii), with occasionally scattered deciduous trees including birch and rowan.  

The understory consisted of wood horse tail (Equisetum sylvaticaum), ling, bracken, Devil’s-bit 

scabious (Succisa pratensis), cocksfoot (Dactylis glomerata), tormentil (Potentilla erecta), foxglove 

(Digitata purpurea), woodrush (Luzula sylvatica), soft rush (Juncus effusus), bell heather (Erica 

cinerea) and Yorkshire fog (Holcus lanatus).  In addition, thistle Cirsium dissectum), meadow 

vetchling (Lathyrus pratensis), perennial ryegrass, false oat grass (Arrhenatherum elatius), common 

sorrel (Rumex acetosa), buttercup (Ranunculus repens), ragwort (Senecio jacobaea), cow parsley 

(Anthriscus sylvestris), pineappleweed (Matricaria matricarioides), nettle (Urtica dioica), dock 

(Rumex obtusifolious) and sharpflowered rush (Juncus acutiflorus) were located back from the road, 

with fuchsia and rhododendron lining a small stream flowing through the wooded area. (Plate 3.3) 

 

  
Plate 3.3 Small stream in woodland Plate 3.4 Grassland and bracken matrix 

 

Target Note 5: NR 42846 70059 

Culverted small burn on both sides of road, with dock, ragwort, nettles, bracken, white clover, 

bramble and ribwort plantain.  

 

Target Note 6: NR 42817 70018 

Bracken habitat with scattered scrub of rowan, grey willow (Salix cinerea) and rhododendron.  

Understory included Yorkshire fog, common bent (Agrostis capillaris), soft rush, nettle and dock. 

 

Target Note 7: NR 42804 70104 

Matrix of bracken habitat and semi improved acid grassland (Plate 3.4)  

 

Target Note 8: NR 42741 69875 

Cyprus and Douglas fir plantation, with woodrush, rowan, bracken, dock, rhododendron, wood 

sorrel, grey willow, Yorkshire fog, foxglove. 

 

Target Note 9: NR 42688 69899 

Bracken habitat leading to acid peaty heath.  Species include ling, bell heather, eyebright (Euphrasia 

nemorosa), young rowan, tormentil, heath spotted orchid (Dactylorhiza maculata), deer grass 

(Scirpus cespitosus), purple moor grass (Molinia caerulea), sphagnum moss (Sphagnum recurvum), 

heath milkwort (Polygala serpyllifolia), bog asphodel(Narthecium ossifragum), bog myrtle (Myrica 

gale), grey willow carr, starry moss (Polytricum commune), soft rush and Devil’s-bit scabious.  

Cladonia impexa present amongst heathers (Plate 3.5 and 3.6) 

 

  
Plate 3.5 Grassland and bracken matrix Plate 3.6 Bog asphodel and heathers 
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Target Note 10: NR 42668 69654 

Amenity grassland and gardens surrounding houses, immediately surrounded by moorland and 

bracken. 

 

Target Note 11: NR 42564 69549 

Verges with soft rush, ragwort, buttercup, hogweed (Heracleum spondylium), dock, red clover, 

woodrush, cocks foot, sharp flowered rush, gorse (Ulex europaeus), ling, bell heather, silverweed 

(Potentilla anserina), white clover, nettle, meadow vetchling, bracken, bramble and yellow loosestrife 

(Lysimachia vulgaris). 

 

Target Note 12: NR 42592 69473 

Scattered trees of rowan, silver birch and gorse scrub, leading to a small wooded area of beech 

(Fagus sylvatica), rowan and silver birch.  Understory includes sharp flowered rush, purple moor 

grass, wild angelica (Angelica sylvestris), false oat grass, horsetail, thistle, silverweed, bramble, 

softrush, ragwort, herb robert (Geranium robertianum), ragged robin (Lychnis flos-cuculi), bog myrtle 

and common bent.  A hollow of ground included standing water and sphagnum mosses.  A common 

hawker dragonfly (Aeshna juncea)was observe at this location. 

 

Target Note 13: NR 42470 69352 

Marshy grassland, dominated by soft rush, and including gorse, foxglove, bramble, thistle, willow, 

gorse, bracken, ragwort, silverweed, horsetail, ribwort plantain and meadowsweet. 

 

Target Note 14: NR 42315 69100 

Bracken habitat. 

 

Target Note 15: NR 42436 69226 

Gorse scrub. 

 

Target Note 16: NR 42477 69110 

Bell heather, meadowsweet, soft rush and wild raspberry (Rubus idaeus), rising uphill to bell heather 

and gorse scrub.  

 

Target Note 17: NR 42428 69047 

Soft rush, meadowsweet, ragwort, cow parsley, nettle, meadow vetchling, silverweed, dock, 

bramble, dandelion, cocksfoot, ragged robin, Yorkshire fog, tufted vetch (Vicia cracca), horsetail, 

white clover, wild raspberry, gorse, Devil’s-bit scabious, eyebright, scentless mayweed 

(Tripleurospermum maritimum) and pignut (Conopdium majus) (Plate 3.7).  

 

 

  
Plate 3. 7 Raspberry and scrub Plate 3.8 Meadowsweet soft rush and 

heather 

 

Target Note 18: NR 42380 69091 

Horsetail, meadowsweet, soft rush, ragwort, dock and red clover.  (Plate 3.8) 

 

Target Note19: NR 41753 68573 

Tall ruderals including nettle, dock, cow parsley and fuschia in filed margins surrounding 

substantially improved grassland.  Grassland species include silverweed, thistle, annual meadow 

grass (Poa annua), perennial rye grass, dandelion, broadleaved dock, buttercup, daisy and red and 

white clovers.  Maidenhair spleenwort (Asplenium trichomanes) was also recorded in the wall 

adjacent to the field.  (Plate 3.9)  

 

Target Note 20: NR 41753 68666  

Amenity grassland, including red and white clovers, ribwort plantain, cocks foot, Yorkshire fog, 

nettle, bordered by a dogrose (Rosa canina agg) hedge. 

 

Target Note 21: NR 41895 68698 

Tall ruderal and improved grassland matrix, consisting of silverweed, black knapweed (Centaurea 

nigra), meadowsweet, nettle, red and white clovers, meadow vetchling, ribwort plantain, dandelion, 

scentless mayweed, thistle, cocksfoot, perennial rye grass, Yorkshire fog, false oat grass, bramble 

and ragwort. 

 

Target Note 22: NR 41875 68783 

Improved grassland, including large areas of mown grass.  Species include buttercup, thistle, white 

clover, nettle, horsetail, Yorkshire fog, cow parsley, silverweed.  A drystone wall and fence run along 

both sides of the road, outside ditches with running water.  Gorse, bracken, ragwort and bramble are 

present immediately adjacent to the road. 

 

Target Note 23: NR 41997 68857 

Hedge alongside road, continuous and consisting of hawthorn and osier.  Verges include silverweed, 

lolium and meadow vetchling. 

 

Target Note 24: NR 42066 68898 

Marshy grassland with patches of bracken.  Species include meadowsweet, thistle, cow parsley, 

ragwort, eyebright, meadow vetchling, buttercup, clover, horsetail cocksfoot, black knapweed, 

ribwort plantain, tufted vetch, bindweed (Convolvulus arvensis), cocksfoot, timothy (Phleum 

pratense), lady’s bedstraw (Galium verum) and sneezewort (Achillea ptarmica). (Plate 3.10) 
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Plate 3. 9 Improved grassland with ruderal 

border 

Plate 3.10 Marshy grassland with patches 

of bracken on raised ground 

 

Target Note 25: NR 42210 68998 

This parcel was species rich more drained than TN24, and included thistle, dock, silverweed, cow 

parsley, ragwort, black knapweed, false oat grass, gorse, annual meadow grass, cocksfoot, bracken, 

buttercup, white clover, meadow vetchling and ling. 

 

Target Note 26: NR 42162 68884 

Stream passing under road.  In the riparian habitat, elm (Ulmus procera), giant rhubarb , (Gunnera 

spp) ragwort, bracken, bramble, cocksfoot, Yorkshire Fog, horsetail, sycamore, nettle, leading to a 

small deciduous woodland of sycamore trees.  

 

Target Note 27: NR 42270 68940 

Marshy grassland, consisting of soft rush, broadleaved dock, bracken, ragwort, cow parsley, broad 

buckler fern (Dryopteris dilatata), Yorkshire fog, cocksfoot, meadowsweet, meadow vetchling, 

raspberry, ribwort plantain, nettle and scattered sycamore trees. 

 

Target Note 28: NR 42288 69039 

Scattered sycamore trees amongst bracken, bramble, alder (Alnus glutinosa) and field bindweed. 

 

Target Note 29: NR 42973 69262 

Unimproved grassland and tall ruderal matrix to the south of here, with scattered scrub to the north.  

Species include rosebay willowherb (Chamaenerion angustifolium), ragwort, broadleaved dock, 

bramble, tufted vetch, cocksfoot, fuchsia, scattered gorse scrub.  Mosses were present on 

excavated rock.   

 

Target Note 30: NR 42993 69183 

Broadleaf woodland, predominantly silver birch, with Scots pine present at <10%. 

 

Target Note 31: NR 43064 69355 

Scattered gorse scrub, with ragwort, bramble, buddleia, white clover, silverweed, dandelion, 

cocksfoot and Yorkshire fog, along with garden escapees. 

 

Target Note 32: NR 43101 69355 

Exposed rock with scattered gorse, ragwort, ling, buddleia, cow parsley and bramble. 

 

Target Note 33: NR 42906 69228  

Purple loosestrife (Lythrum salicaria), bramble, gorse, cocksfoot, ragwort, white clover, dock and 

thistle. 

 

Target Note 34: NR 42821 69279 

Deciduous semi natural woodland of silver birch, sycamore, alder and gorse, with scattered Scots 

pine. 

 

Target note 35: NR 42820 69181 

Target note removed 

 

Target Note 36: NR 42723 69175 

Open water, with burn on south side of road, surrounded by marshy grassland including soft rush, 

cocksfoot and timothy. 

 

Target Note 37: NR 42610 69114 

Ling, bell heather, soft rush, foxglove, bramble, bracken, ragwort, thistle, tormentil, red clover, 

Yorkshire fog, bog myrtle, purple moor grass, bilberry (Vaccinium myrtillus), sheeps sorrel (Rumex 

acetosella), cow parsley, velvet bent (Agrostis canina), bog asphodel and rhododendron, with 

scattered rowan trees and gorse and small rock outcrops.  Locally abundant patches of sphagnum 

moss and starry moss were also present.  Where the land undulates, the habitat is wetter with more 

mosses in the hollows  

 

Target Note 38: NR 42557 69037 

Bracken, gorse and scrub mosaic with stone outcrops (Plate 3.11) 

 

Target Note 39: NR 42534 68856 

Wet bog, with soft rush, gorse and grey willow carr scrub, with standing water present.  (Plate 3.12) 

 

  
Plate 3. 11 Bracken. scrub and gorse 

mosaic 

Plate 3.12 Standing water and marsh/bog 

habitat 

 

Target Note 40: NR 42828 69053 

Conifer plantation behind a stone wall  

 

Target Note 41: NR 42810 68856 

Scattered gorse and scrub between deer fence and coniferous plantation, of silver birch, sycamore, 

rhododendron, foxglove and bracken. 
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Target Note 42: NR 42735 68719 

Standing water on sphagnum moss, with bell heather, deer grass, ling and common sorrel  

 

Target Note 43: NR 42785 68653  

Bracken and gorse scrub matrix 

 

Target Note 44: NR 42689 68608 

Dense sharp flowered rush in hollow, with rhododendron, bell heather, ling, tormentil, thistle, 

bracken, gorse, soft rush, starry moss, woolly hair moss.  To the west of this point is scattered 

bracken and gorse. 

 

Target Note 45: NR 42665 68582 

Rowan, silver birch, hawthorn (Crataegus monogyna) and sycamore woodland with scattered Scots 

pine, with an understory of hard fern (Blechnum spicant), bracken, bramble and foxglove.  

 

Target Note 46: NR 42637 68537 

Deciduous woodland with holly, sycamore, silver birch, elm and rowan, with an understory of 

bramble and bracken, with ragwort, fuschia, creeping buttercup, foxglove and wild angelica. (Plate 

3.13) 

 

  
Plate 3. 13 deciduous woodland with 

bracken understory 

Plate 3.14 Caterpillars of The Cinnabar 

moth on ragwort 

 

Target Note 47: NR 42699 68444 

Stone outcrops in open woodland, consisting of Scots pine, gorse, silver birch, sycamore, elm, 

hawthorn, bramble, bell heather, foxglove, angelica, tormentil, ribwort plantain, honeysuckle 

(Lonicera periclymenun), hard fern, rowan and woodrush. 

 

Target Note 48: 

Target note removed. 

 

Target Note 49: NR 42613 68367 

Woodland on both sides of path becomes denser.  To the east, the woodland is predominantly 

coniferous pines with occasional silver birch and sycamore, with a light understory including hard 

fern, broad buckler fern and foxglove.  To the west of the path, the species complex is dominated by 

rowan, ash, white willow (Salix alba) and sycamore, with occasional pine, with an understory of 

broad buckler fern and bramble.  In addition, caterpillars of The Cinnaber moth (Tyria jacobaeae) 

were recorded feeding on ragwort by the woodland path (Plate 3.14). 

 

Target Note 50: NR 42598 68258 

Lily Loch, containing lily pads (Nymphaeaceae indet), hard rush (Juncus inflexus) and broadleaved 

pondweed (Potamogeton natans) (Plate 3.15).  Open moorland is present to the southeast, with 

predominantly coniferous woodland surrounding the other sides of the loch.  At the loch margins, 

silverweed, angelica, ribwort plantain, water parsnip (Berula erecta), alder, willow and sheep sorrel 

are present. 

 

Target Note 51: NR 42809 68334 

Bracken and heath complex, including ling, bell heather, silver birch, willow, ragwort, with scattered 

self seeded conifers. 

 

Target Note 52: NR 42776 68260 

Bramble, bracken, thistle, birch, willow, wild angelica, ragwort, soft rush, bent indet. (Agrostis spp.), 

hard rush, meadow vetchling, thistle, rosebay willowherb. (Plate 3.16) 

 

  
Plate 3. 15 Lily Loch Plate 3.16 Bracken and heath 

 

 

Target Note 53: NR 42667 68299 

Open plantation including Scots pine and bracken, with scattered silver birch. 

 

Target Note 54: NR 42671 68098 

Scattered self seeded coniferous and silver birch trees, with bracken and marshy rush/ tufted hair 

grass (Deschampsia caespitosa) complex.  Grey willow was present adjacent to the path. 

 

Target Note 55: NR 42716 67960 

Mature conifers, predominantly self seeded Douglas firs, with scrubby grey willow, silver birch, 

bracken, wild angelica, soft rush, tufted hair grass, rowan. 

 

Target Note 56: NR 42741 67925 

Mature Scots pine. 

 

Target Note 57: NR 42824 67924 

Bracken, with Norway spruce (Picea abies), rowan, scattered scrub, foxglove with heath patches in a 

matrix, heath including bell heather, ling, bog asphodel, tormentil and soft rush. 

 

Target Note 58: NR 43038 68097 
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Moorland heath including bell heather, ling, bog asphodel, tormentil ladies bedstraw, wavy hair grass 

and soft rush, with young rhododendron plants and scattered Douglas firs and bracken. 

 

Target Note 59: NR 42782 67858 

Dense woodland plantation, including silver birch, rowan, Douglas fir, alder, bay willow (Salix 

pentandra) and Norway spruce, with an understory of gorse, bramble, ragwort, foxglove, cleavers 

(Galium aparine), soft rush, thistle, ling and bell heather. 

 

Target Note 60: NR 42596 67814 

Heath and bracken complex, including scattered self seeded Norway spruce, grey willow, silver 

birch, rhododendron,  bell heather, ling, bracken and soft rush. 

 

Target Note 61: NR 42707 67705 

Self seeded Norway Spruce, amongst dense bracken and heath, with bell heather, ling, rowan, silver 

birch, rhododendron, angelica and occasional Scots pine. 

 

Target Note 62: NR 42419 67688 

Coniferous plantation 

 

Target Note 63: NR 42470 67499 

Bracken habitat with scattered deciduous trees, predominantly willow and birch. 

 

Target Note 64: NR 42533 67619 

Loch with hard rush in emergent areas, with field horsetail and water lily 

 

Target Note 65: NR 42623 67629 

Gorse, birch, Scots pine, bramble, willow, ragwort, daisy, thistle, Yorkshire fog, foxglove, alder. 

 

Target Note 66: NR 42523 67473 

Marshy heath, with ling, bell heather and soft rush. 

 

Target Note 67: NR 42917 67730 

Bracken habitat. 

 

Target Note 68: NR 42958 67603 

Semi-natural beech/ash woodland, with sycamore, Scots pine, with a deep gorge and waterfall 

(Plate 3.17) leading to coast (Plate 3.18).  Rocky outcrops are present in the woodland.  Ground 

flora include woodrush, bracken, rhododendron, ground ivy, holly and wood sorrel (Oxalis 

acetosella).  Otter spraints found along river and on prominent coastal rocks.   

 

  
Plate 3. 17 Gorge and waterfall Plate 3.18 Downstream of waterfall 

 

Target Note 69: NR 42942 67727  

Scrub behind bracken, predominantly grey willow, silver birch and rowan. 

 

Target Note 70: NR 43021 67771 

Coastal margin, predominantly bracken and scrub/small trees of gorse, grey willow, self seeded 

Norway spruce and rhododendron.  Vegetated seacliffs lead to rocky shore of bedrock, cobbles, 

boulders and pebbles.  Rocky outcrops are present in the cliff edge, with dense high vegetation. 

 

Target Note 71: NR 43067 67619 

Common seals hauled out on rocks to the south, with a path leading to the substation by the river.  

Sycamores, bracken, foxglove, bramble, ling, bell heather and lichens on stone outcrops are 

present, with sheep sorrel (Rumex acetosella), silverweed, cow parsley grey willow, thrift (Armeria 

maritima), sea plantain (Plantago maritima), yellow scales (Xanthoria parietina) and sea ivory 

(Ramalina siliquosa) lichens on rocks, eyebright, birds foot trefoil, black knapweed, lady’s bedstraw, 

tufted vetch and hard fern.  Dense bracken and scrub were present to the south on the coastal 

margin, and evidence of pigs (digging marks and faeces) was present on the beach. 

 

Target Note 72: NR 42866 67832 

Marshy moorland, with bell heather, ling, bog asphodel, tormentil ladies bedstraw, wavy hair grass 

and soft rush and sphagnum moss and starry moss. 

 

Target Note 73: NR 42710 68400 

Mixed woodland of Scots pine, sycamore, birch, willow, beech, rowan and elm with an understory of 

foxglove, meadow thistle, meadowsweet, rosebay willowherb, bracken, bramble and bell heather. 

 

Target Note 74: NR 42837 68424 

Mixed woodland of horse chestnut (Aesculus hippocastanum), beach, grey willow, sycamore, Scots 

pine, with an understory of cocksfoot, Yorkshire fog, meadowsweet, woodrush, foxglove, thistle, 

ragwort, bell heather, broad buckler fern and ribwort plantain. 

 

Target Note 75: NR 42918 68582 

Track of rough scrubby heath through woodland, used by quadbikes and containing ling, bell 

heather, soft rush, purple moor grass, rowan, woodrush, sphagnum moss, tormentil, starry moss, 

and cotton grass (Eriophorum angustifolium).  The wooded areas on both sides of the track contain 

birch, Norway spruce and rowan, with a thick bracken understory. 

 



Chapter 16 Terrestrial and Intertidal Ecology 

 

Appendix 16.1          “Islay Phase 1 Habitat Report” 

 

 

 

July 2010  Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 13 of Appendix 16.1 

Target Note 76: NR 43180 68832 

Mixed woodland with woodrush, wood sorrel, foxglove, Scots pine, rowan, silver birch, 

rhododendron, with small patches of dense bracken and bramble. 

 

Target Note 77: NR 43081 69390 

Mixed woodland with scrubby bracken, including ragwort, scentless mayweed, silverweed, Scots 

pine, meadowsweet, wild angelica, sycamore, red clover, white clover, thistle, gorse, rosebay 

willowherb, bracken, cow parsley, bramble, cocksfoot, Yorkshire fog, broadleaved dock (Rumex 

obtusifolius), beach, foxglove. 

 

Target Note 78: NR 43073 69525  

Vegetated steep cliffs to bouldery shore, with ling, bell heather, mature silver birch trees and 

bracken. 

 

Target Note 79: NR 43060 69432 

Scrubby bracken matrix with scattered trees, including woodrush, tormentil, wavy St John’s wort 

(hypericum triquetrifolium), bracken, rowan, gorse, bramble, soft rush, foxglove, silver birch, grey 

willow, ash, rhododendron, sharp flower rush, sphagnum moss starry moss. 

 

Target Note 80: NR 42974 69529 

Bracken with patches of scattered birch and foxglove up on the hillside. 

 

Target Note 81: NR 43032 69737 

Predominantly bracken with heath matrix of ling, bell heather, rowan, foxglove, silver birch, heath 

spotted orchid, soft rush, bilberry and purple moor grass.  

 

Target Note 82: NR 42987 69771 

Bracken habitat with heath patches and small outcrops of rock. 

 

Target Note 83: NR 43102 69781  

Coastal margin of vegetated seacliffs and broadleaved woodland to rocky boulders tubular water 

dropwort (Oenanthe fistulosa). 

 

Target Note 84: NR 42755 69536 

Heath with scattered scrub and bracken patches, and scattered Scots pine and silver birch.  The 

ground consisted of large hummocks, small hills, dry on top and wet in the hollows.  Species include 

cotton grass, sharp flower rush, heath spotted orchid, ling, bell heather, tormentil, soft rush, bilberry 

and rhododendron.  

 

Target Note 85: NR 42622 67539 

Dry heath, wet hollows, with bog asphodel, ling, bell heather, purple moor grass, bog myrtle, soft 

rush, sneezewort, thistle, rhododendron, sharp flower rush, tormentil and hard fern.  Common 

butterwort (Pinguicula vulgaris) was located in a wet hollow, but not recorded anywhere else on the 

site.  (Plate 3.19) 

 

Target Note 86: NR 42686 67416 

Scattered scrub of willow carr and silver birch on a bracken/heath matrix. 

 

Target Note 87: NR 42678 67357 

Wet heath, with abundant sphagnum moss and cotton grass. 

 

Target Note 88: NR 42749 67322 

Broad-leaved pondweed and bogbean (Menyanthes trifoliata) in a small area of standing water with 

scattered grey willow bushes in wet heath.  (Plate 3.20) 

 

  
Plate 3.19 Dry heath with wet hollows Plate 3. 20 Broad leaved pondweed and 

bogbean 

 

Target Note 89: NR 42821 67207 

Small burn with running water through the wet heath. 

 

Target Note 90: NR 42806 67200 

Small round hill with rocky outcrops.  Heath habitat consists of ling, bell heather, purple moor grass, 

bilberry (pink 104 105 view south). 

To the south of this point, the ground was hummocky 

 

Target Note 91: NR 42828 67142 

Stream in heath, leading to coastal margin of a rocky bedrock shore.  Steep vegetated cliffs to sea.  

Scattered scrub, including grey willow, rowan and bracken in the re-entrant.  Patches of bog myrtle.  

Otter (Lutra lutra) was observed foraging along the coastal margin from this vantage point. 

 

Target Note 92: NR 43066 67274 

Flowing stream in heath and bracken habitat, with re-entrant containing grey alder and rowan. 

 

Target Note 93: NR 43044 67453 

Bay D.  Steep vegetated cliffs to the north, with a gentle gradient to the south (Plate 3.20). Common 

seal (Phoca vitulina) hauled out.  Dense bracken habitat up coastal margin, with bracken, ling, bell 

heather and birch on the cliffs.  

 

Target Note 94: NR 42938 67551 

Dense bracken with willow carr and a small pond present.  Rowan and birch trees by a stone wall 

south of a waterfall. 

 

Target Note 95: NR 43187 68828 

Small scatterings of Japanese knotweed, 4 plants on either side of the path. 

 

Target Note 96: NR 42812 65407 
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Bracken and scattered willow carr surrounding track, dense habitat with small patch of heath 

contained within.  Heath species include purple moor grass, tormentil, bog myrtle, cotton grass, bell 

heather, ling, bog asphodel, sphagnum moss, starry moss, bilberry, creeping bent and Yorkshire fog. 

(Plate 3.22) 

 

 
Plate 3.20 vegetated sea cliffs Plate 3. 22 Pocket of dry heath with bog 

asphodel 

 

Target Note 97: NR 42874 65424 

Riparian, dense and shady habitat – birch, bracken, sphagnum moss, water forget me not (Myosotis 

scorpioides), Yorkshire fog, thistle, bramble, grey willow carr, white clover, red clover, daisy, herb 

Robert, broad leaved willowherb (Epilobium montanum). 

 

Target Note 98: NR 43042 65476 

Scattered trees amongst bracken habitat, including birch, young Scots pine and rowan.  Small 

patches of heath grassland complex within the bracken, including soft rush, nettle, eyebright, 

dandelion, tormentil, sheep sorrel, white clover, meadowsweet, Yorkshire fog, common bent, devil’s 

bit scabious, black knapweed, selfheal (Prunella vulgaris), ling, ribwort plantain, bramble, bell 

heather, purple moor grass.  A female adder was observed basking on the track, and disappeared 

into the bracken habitat on disturbance. 

 

From this location, the coastal margin away from the bay was observed to be steep vegetated sea 

cliffs leading to gentle angled hills back from the coast.  Power cables are present, as part of the 

Islay-Jura connection. 

4 CONCLUSIONS 

4.1 Habitats 

The footprint of the proposed scheme contains a complex habitat matrix incorporating wet and dry 

heath, bracken, woodland and water bodies.  The topography of the land is characteristically hilly, 

particularly in the north and south of the survey area, where the wet heath habitat is of high species 

richness and high quality.  Bracken habitat dominates areas of dry raised ground, with valley mire 

and wet boggy habitat dominating the hollows of ground.  Broad leaved and mixed semi natural 

woodlands are present in much of the middle of the footprint.  Two large interlinked freshwater lochs 

are present on the western margin of the footprint, with smaller lochans and stream and river 

systems networking the footprint.  The coastal margin is predominantly vegetated sea cliff, with small 

sheltered bedrock, shingle or sandy embayments distributed up the coastline.  To the west of the 

site, habitat is of lowest quality, consisting of farmed improved grasslands, with buildings and 

amenity grassland.  

 

4.2 Protected habitats 

There are no Special Areas of Conservation (SAC), Sites of Special Scientific Interest (SSSI) or 

National or Local Natures Reserves (NNR and LNR respectively) in or adjacent to the proposed 

footprint.   

 

Three terrestrial habitats listed under Annex I of the EU Habitats Directive are abundantly present on 

Islay. These are as follows: 

 

 North Atlantic wet heath; 

 Blanket bog; 

 European dry heath 

 

Both wet and dry heaths were dominating habitats across much of the footprint, with bog features 

present in hollows within the topography of the study area. 

 

Argyll and Bute have several habitats for which Biodiversity Action Plans have been developed 

which were found within the footprint of the proposed scheme.  They are as follows: 

 

 Broad habitats 

   Coniferous woodland; 

  Improved grassland; 

  Rivers and streams; and 

  Standing open water and canals. 

 

Local habitats 

  Open hill ground; 

  Peatlands; 

  Species Rich Grassland; and 

  Unimproved/semi-improved grassland. 

  

Priority Habitats 



Chapter 16 Terrestrial and Intertidal Ecology 

 

Appendix 16.1          “Islay Phase 1 Habitat Report” 

 

 

 

July 2010  Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 15 of Appendix 16.1

 Coastal vegetated shingle; and 

  Maritime cliff and slopes. 

 

4.3 Protected species 

Although a protected species survey was not being completed alongside the Phase 1 Habitat 

survey, several protected species were encountered which have been recorded below. 

 

Otter

Otters are protected by the EC Habitats Directive, which is transposed into domestic law through the 

Conservation (Natural Habitats, &c.) Regulations 1994. The latter are hereafter referred to as 'the 

Habitats Regulations'. Under the Habitats Regulations, otters are classed as "European Protected 

Species" and therefore given the highest level of species protection.  

 

The Conservation (Natural Habitats, &c.) Amendment (Scotland) Regulations 2007 enhanced this 

protection such that, in summary, it is now illegal to: 

 deliberately or recklessly kill, injure or take (capture) an otter  

 deliberately or recklessly disturb
1
 or harass an otter  

 damage, destroy or obstruct access to a breeding site or resting place of an otter (i.e an otter 

shelter)  

 

Thus, otter shelters are legally protected whether or not an otter is present. 

 

Evidence of otter (Lutra lutra) was found throughout the coastal margin of the proposed footprint, 

and it is therefore presumed the Sound of Islay is included in the habitat range of several species.   

 

The majority of otter signs and activity were found in the southern half of the coastal footprints, with 

an otter observed foraging just north of Site D, and otter spraints and crustacean remains found at 

Sites C, D and A, however a footprint was also found at Caol Ila (Site E) (Royal Haskoning, 2009).  

A targeted otter survey would be recommended in advance of any construction. 

 

A dedicated otter survey will be required for the cable development at all locations, and advice will 

be required to be sought from Scottish Natural Heritage (SNH) to establish mitigation measures to 

reduce impacts
*
.   

 

Adder  

The adder (Vipera berus) is one of four British reptiles found in Scotland and is listed on Schedule 5 

(Protected animals) of the LUK2 - Wildlife and Countryside Act 1981 of the United Kingdom. 

(W5.Oct01) (Sections 9(1) "killing & injuring" and 9(5) "sale" only).This species is listed on the 

Dangerous Wild Animals Act 1976 (as amended by The Dangerous Wild Animals Act 1976 

(Modification) Order 1984).  

 

A female adder was discovered basking on the track at Site A, approximately 50m up from the coast.  

On disturbance it disappeared into the dense bracken habitat.  A female adder was also identified at 

the same site just above the intertidal zone during the cabling study walkover (August 2009).  It is 

therefore assumed that adders are defiantly located in habitat at Site A, with potential to be located 

at Sites C and D due to the remoteness of these sites and the presence of suitable habitat (i.e. 

moorland, heath, bogs, open woodland).  Sites B, E and F are subject to higher levels of disturbance 

                                                   
*
 Guidance is available from www.snh.org.uk/publications/on-line/wildlife/otters/default.asp 

and development than the southern sites, however adders may still be present at these locations 

too.  Further surveys may be required (NB hibernation occurs October to February) and consultation 

should be sought with SNH regarding the potential impact to this species. 

 

Golden Eagle 

The golden eagle (Aquila chrysaetos) is afforded protection under the Schedule 1 of the Wildlife 

and Countryside Act 1981.  It is an offence to intentionally take, injure or kill a golden eagle or to 

take, damage or destroy its nest, eggs or young. It is also an offence to intentionally or recklessly 

disturb the birds close to their nest during the breeding season.  The Nature Conservation (Scotland) 

Act 2004 widens this protection and provides additional protection for the golden eagle in Scotland. 

 

Records of a golden eagle around Site A were mentioned to the surveyors by Islay Energy Trust, 

and a golden eagle was sighted carrying food whilst the surveyors were walking out of the site, 

halfway from the coast to the Lossit Farm buildings. 

 

Marine mammals 

All cetaceans found within Scottish waters are protected by a range of national and international 

obligations: 

 Council Directive 92/43/EC on the Conservation of Natural Habitats and of Wild Fauna and 

Flora, Annex IV (the 'Habitats Directive'). The bottlenose dolphin and harbour porpoise are 

also listed as Annex II species; 

 The harbour porpoise Phocoena phocoena, bottlenose dolphin Tursiops truncates and Minke 

whale Blaenoptera acutorostrata are protected under Schedule 2, Regulation 38 of The 

Conservation (Natural Habitats, & c.) Regulations 1994; 

 Convention on the Conservation of Migratory Species (The Bonn Convention); 

 Wildlife and Countryside Act 1981; 

 Nature Conservation (Scotland) Act 2004; and 

 The harbour porpoise is afforded further protection under OSPAR’s list 

 of threatened and declining species (Annex V). 

 

During the survey, common seals were recorded hauled out at Sites A, D and C, and a male orca 

whale was observed milling approximately 200m off the coast from Site C.  These sightings should 

be considered within the marine mammal assessment work as part of this project. 

 

4.4 Invasive species 

The footprint of the proposed scheme was assessed for terrestrial invasive species during the Phase 

1 Habitat survey.  No assessment was made of aquatic invasive species. 

 

The species found are as follows: 

 

Giant hogweed 

Giant hogweed (Heracleum mantegazzianum) is listed under the Wildlife and Countryside Act 1981.   

 

No giant hogweed was present in the survey footprint, and no further survey is required for this 

species.   

 

Japanese knotweed 

Japanese Knotweed originated in Japan and Northern China, and is a tall, perennial plant with 

vigorous growth which has been widely disturbed throughout Europe.  As this species has been 
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removed from the natural enemies that control its growth in its native range in Japan, it out competes 

native plants and animals in this country (Environment Agency 2005). 

 

The Wildlife and Countryside Act 1981, provides the primary controls on release of non native 

species into the wild in the UK. Listed below is the legislation which covers the handling and disposal 

of Japanese knotweed. These have consequences for a wide range of people, including developers, 

local authorities and land owners. 

 

 Wildlife and Countryside Act 1981;  

 Environmental Protection Act 1990;  

 Waste Management Licensing Regulations 1994; and  

 Hazardous Waste Regulations 2005.  

 

Japanese knotweed (Fallopia japonica) was recorded at NR43187 68828, east of the Dunlossit 

Estate buildings, where four small plants were present both east and west of the footpath.  The area 

close to the buildings was not surveyed so as not to disturb occupants.   

 

If the cable route is proposed to include the area of Dunlossit Estate where Japanese knotweed was 

found, further invasive species mapping will be required in this area, in consultation with the 

landowners.  No further surveys are required in the rest of the footprint of the scheme. 

 

Rhododendron 

Rhododendron can be difficult to control and forms dense impenetrable thickets that are difficult to 

treat, and is a threat to biodiversity, out-competing native species and monopolising local 

environments; Rhododendron also exudes toxic chemicals into the soil around them to suppress 

competing vegetation.  

 

Rhododendron is not required by legislation to be removed.  No further work is therefore required for 

this species by law however best practice should ensure minimisation of spread across the site.. 

 

Rhododendron (Rhodendron ponticum) was present through the survey footprint, as has been 

recorded within the target notes.  The species was generally found as large bushes close to roads, 

woodlands and development, and as small sprigs within the acidic heath and moorland complexes.   

 

Himalayan balsam 

No Himalayan balsam (Impatiens glandulifera) was recorded within the study area and no further 

survey is required for this species. 

 

4.5 Ecological assessment of landfall sites 

From an environmental perspective, some of the potential landfall sites are preferable to others 

(Figure 1). Landfall Sites E (Caol Ila distillery) and B and F (Port Askaig) are considered to be ideal 

as these areas are already developed and do not contain the higher quality habitats found elsewhere 

in the footprint. In addition, while landfall point A to the south of the footprint constituted a beautiful 

landscape with good quality intertidal habitat, there are already cables present at the site, as well as 

access and infrastructure. The presence of these attributes does not appear to have had a negative 

impact on the landscape or the quality of the habitat. Indeed, the cables seem to have provided an 

artificial reef providing substrate for a diversity of sea weeds (Royal Haskoning, 2009). 

 

Potential landfall Sites C and D however, may be better avoided. Site C is at the site of the mouth of 

the Eas Forsa River. This source of freshwater may be important for otters to maintain the 

waterproof properties of their fur. Indeed, several spraints were found on rocks in this river indicting 

that it is used by otters. Freshwater as easily accessible yet undisturbed as this river mouth may be 

scarce along the coastline, so if disturbance to the area can be avoided then that is to be 

recommended. However, this does not mean that works are totally precluded in this area, but a 

targeted otter survey would be recommended in advance of any construction. 

 

At potential landfall Site D, the area comprises a remote stretch of coastline surrounded by high 

quality wet heath habitat. There is no access to the area and the disturbance that would be required 

to bring machinery and plant into the area would be high. It is therefore recommended that this area 

should not be developed. Again, however, works are not precluded here, but the environmental 

impact would be high compared to Sites E, B and A. 

 

5 RECOMMENDATIONS 

Following the Phase 1 Habitat survey, several recommendations are made and are as follows: 

 

1) Sites E, F and B are ecologically preferred options for cable landings regarding minimising 

the impacts on quality habitats and protected species.   

 

2) A thorough Phase 1 Habitat survey was completed across the site with no survey restrictions 

and at an optimum time of year.  It is therefore recommended that consultation occurs with 

SNH following the decision as to which landing site is the preferred choice (following 

consideration of all factors including engineering, land ownership, feasibility, cost etc). 

 

3) An otter survey is required for all landing sites. 

 

4) A terrestrial invasive species survey is not required unless cable development is to occur 

near the Dunlossit Estate buildings. 

 

5) An aquatic invasive species survey was not completed during the Phase 1 habitat survey, 

and advice should be sought from SNH as to whether one is required. 

 

6) Advice should be sought from SNH regarding reptile mitigation. 

 

7) The sightings of common seal and orca whale should be added to the marine mammal 

baseline. 

 

8) The sighting of golden eagle should be added to the ornithology baseline. 
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6 SPECIES LIST 

Latin name Common name 
 
Grasses, ferns, rushes, lichens, pondweeds 

Agrostis canina Velvet bent 

Agrostis capillaris), Common bent  

Agrostis spp. Bent indet  

Agrostis stolonifera Creeping bent 

Arrhenatherum elatius False oat grass  

Asplenium trichomanes Maidenhair spleenwort  

Blechnum spicant Hard fern   

Cladonia impexa A lichen  

Dactylis glomerata Cocksfoot  

Deschampsia caespitosa Tufted hair grass 

Dryopteris dilatata Broad buckler fern  

Equisetum sylvaticaum Wood horse tail  

Eriophorum angustifolium Cotton grass  

Festuca rubra Red fescue  

Holcus lanatus Yorkshire fog  

Juncus acutiflorus Sharpflowered rush  

Juncus effusus Soft rush   

Juncus inflexus Hard rush   

Lolium perenne Perennial ryegrass  

Luzula sylvatica Woodrush  

Molinia caerulea Purple moor grass  

Phleum pratense Timothy   

Poa annua Annual meadow grass  

Polytricum commune Starry moss 

Potamogeton natans Broadleaved pondweed  

Pteridium aquilinum Bracken  

Ramalina siliquosa Sea ivory   

Rumex obtusifolius Broadleaved dock  

Scirpus cespitosus Deer grass  

Sphagnum recurvum Sphagnum moss  

Xanthoria parietina Yellow scales  

   

Herbs and flowers   

Achillea ptarmica Sneezewort 

Angelica sylvestris Wild angelica  

Anthriscus sylvestris Cow parsley  

Armeria maritima Thrift   

Bellis perennis Daisy   

Berula erecta Water parsnip  

Centaurea nigra Knapweed 

Chamaenerion angustifolium Rosebay willowherb  

Cirsium dissectum Thistle   

Conopdium majus Pignut  

Convolvulus arvensis Field bindweed  

Dactylorhiza maculata Heath spotted orchid  

Digitata purpurea Foxglove   

Epilobium montanum broad leaved willowherb  

Euphrasia nemorosa Eyebright  

Filipendula ulmaria Meadowsweet  

Galium aparine Cleavers   

Galium verum Lady’s bedstraw  

Geranium robertianum Herb Robert  

Heracleum spondylium Hogweed   

hypericum triquetrifolium Wavy St John’s wort  

Lathyrus pratensis Meadow vetchling  

Lonicera periclymenun Honeysuckle  

Lotus corniculatus Birds foot trefoil  

Lychnis flos-cuculi Ragged robin  

Lysimachia vulgaris Yellow loosestrife  

Lythrum salicaria Purple loosestrife 

Matricaria matricarioides Pineappleweed 

Menyanthes trifoliata Bogbean   

Myosotis scorpioides Water forget-me-not  

Narthecium ossifragum Bog asphodel 

Nymphaeaceae indet Lily pads   

Oenanthe fistulosa Tubular water dropwort  

Oxalis acetosella Wood sorrel  

Pinguicula vulgaris Common butterwort 

Plantago lanceolata Ribwort plantain  

Plantago maritima Sea plantain  

Polygala serpyllifolia Heath milkwort  

Potentilla anserina Silverweed  

Potentilla erecta Tormentil   

Prunella vulgaris Selfheal  

Ranunculus repens Buttercup  

Rumex acetosa Common sorrel  

Rumex acetosella Sheep sorrel  

Rumex obtusifolious Dock   

Senecio jacobaea Ragwort   

Succisa pratensis Devil’s-bit scabious  

Taraxacum officinale Dandelion  

Trifolium repens White clover 

Tripleurospermum maritimum Scentless mayweed  

Urtica dioica Nettle   

Vicia cracca Tufted vetch 

   

Trees, shrubs, scrubs and heathers  

Acer pseudoplatanus Sycamore  

Aesculus hippocastanum Horse chestnut  
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Alnus glutinosa Black Alder   

Alnus incana Grey alder  

Betula pendula Silver birch  

Budleja spp Buddleia   

Calluna vulgaris Ling   

Crataegus monogyna Hawthorn   

Cupressus Indet. Cypress tree (indet.)  

Erica cinerea Bell heather  

Fagus sylvatica Beech   

Fraxinus excelsior Ash   

Fuchsia spp Fuchsia   

Gunnera spp Giant rhubarb 

Ilex aquifolium Holly   

Myrica gale Bog myrtle  

Picea abies Norway spruce  

Pinus sylvestris Scots pine  

Pseudotsuga menziesii Douglas fir  

Rhodendron ponticum Rhododendron  

Rosa canina agg Dogrose  

Rubus fructicosus Bramble   

Rubus idaeus Wild raspberry 

Salix alba White willow  

Salix cinerea Grey willow 

Salix pentandra Bay willow 

Sorbus aucuparia Rowan  

Ulex europaeus Gorse  

Ulmus procera Elm   

Vaccinium myrtillus Bilberry   

   

Fauna  

Aeshna juncea Common hawker dragonfly  

Aquila chrysaetos Golden Eagle  

Lutra lutra Otter  

Orcinus orca  Orca whale (male) 

Phoca vitulina Common seal  

Tyria jacobaeae The Cinnaber moth (caterpillar) 

Vipera berus Adder (female)  

 

=o=o=o= 
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1 INTRODUCTION 

1.1 Scheme description 

 

Scottish Power Renewables (SPR) has commissioned Haskoning UK Ltd to assist in applications for 

consent to install a demonstration tidal turbine array within the Sound of Islay, Scotland. The 

proposed area of interest lies within the central channel of the Sound of Islay.  The demonstration 

tidal array of ten devices would be deployed within this area and is anticipated to have a footprint of 

approximately 0.4 km
2
.  The turbines would generate up to 10MW of power and will be linked via 

underwater cabling to onshore infrastructure on Islay. SPR are currently investigating six potential 

landing sites on Islay for cable routing onshore to a substation that is currently proposed to be 

located in Keills.  

 

To inform the Environmental Impact Assessment an intertidal survey was undertaken across an area 

shown in Figure 1.1.  The intertidal survey was completed in conjunction with the Phase 1 habitat 

survey of potential cable routes. 
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Figure 1.1 Locations of intertidal survey sites A – F. 

 

 

 

 

 

1.2 Aims and Objectives 

The intertidal survey aimed to identify the zonation of biotopes at six locations within bays along the 

Sound of Islay, each of which has been identified by Scottish Power as potential cable routes for the 

tidal array.   

 

The main objectives were to: 

 

a) Complete at minimum 1 re-locatable transect at each of the six locations; 

b) Identify species present at each bay, noting rare, protected or non-native species; 

c) Provide photographic records of each bay; and 

d) Identify the biotopes present at each bay. 
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2 METHODOLOGY 

Four bays were surveyed at low spring tide on the 6
th
 and 7

th
 of August, 2009 (Figure 1.1).  Weather 

conditions were fair throughout the survey, with little wind and good visibility.  The surveys were 

completed by foot by two experienced ecologists. 

A number of methods and techniques were used, including techniques based upon those specified 

in the Countryside Council for Wales (CCW) report ‘CCW Handbook for marine intertidal Phase 1 

mapping’ (Wyn et al., 2000) and the ‘Marine Nature Conservation Review: Rationale and methods’ 

(Hiscock, 1996). 

 

A hand held Garmin Global Positioning System (GPS) was used to provide positioning data for each 

transect and throughout the survey.  Transects were predominantly placed at a location most suited 

for cables to be brought ashore, i.e. avoiding large areas of bedrock and rough boulders.  Where a 

matrix of substrates were present, an additional transect was completed to inform on all potential 

biotopes present at each bay. 

 

Each bay was surveyed from the top of the shore to the low shore, with the aim of recording all 

typical biotopes within the study area and recording details in field notes.  A 100m tape measure 

transect was surveyed down the shore and was assessed and photographed.  Where features 

(biological or physical) were encountered of interest outside of the transects (and in geographically 

discrete areas) target notes recorded the detail of those features.  Biotopes within each transect and 

quadrat were assigned codes under the 2004 JNCC Biotope classification (Connor, et al, 2004).  A 

species list is provided in Section 5.1 with a description of each biotope provided in Section 5.2. 

 

A 100m tape measure was used to mark out the length of each transect, and the mark (in cm) where 

distinct biotope zones changed on the shore were noted.  Field notes were completed for each 

distinct section of the shore.  Target notes were completed for features or biotopes of notable value, 

quality or uniqueness.   

 

A drawing was made of each bay on site, recording the substrates and main biotopes encountered 

and identifying the location of each transect and other features of interest. 

 

Notes were additionally taken of marine mammals observed, including tracks or signs, during the 

intertidal survey. 

 

 

 

 

 

 

 

 

 

 

 

3 RESULTS 

3.1 Site A – Traigh Bhan 

Site A was the most southern site, and was accessed via farm tracks from Lossit Farm.  The site 

was surveyed on the 5
th
 August at 1pm.   

 

The site consisted of a large sandy bay with cobbles and pebbles in the upper shore and rocky 

outcrops with rockpools to the north and south.  An existing cable to the mainland is present in the 

sandy substrate, and is colonised by seaweeds, providing an artificial reef habitat.  A small stream 

runs into the sea just north of the cable, with abundant Ulva intestinalis and Fucus spiralis present 

on the cobbles.  Arenicola marina was present in the sands around and north of the existing cable, 

however no dig was taken to confirm the other infauna present and therefore the exact biotope of the 

sandy substrate is unknown.   

 

  
Plate 3.1 Transect A1 location along 

existing cable, viewed from the south west 

Plate 3.2 Transect A2 location at rocky 

outcrop, viewed from the south 

 

Two transects were surveyed at this site (Figure 3.1) – the first (A1: NR 42951 65348, Plate 3.1) 

took the line of the existing cable to determine the species which had established on the artificial reef 

created by the cable armouring.  Biotopes for this transect are described in Table 3.1 and Plates 3.3 

and 3.4.  The second transect (A2: NR 43047 65472, Plate 3.2) assessed the bedrock/rock pool 

outcrop to the north of the cable.  Biotopes for this transect are described in Table 3.2 and Plates 3.5 

to 3.8 

 

During the surveys two common (harbour) seals (Phoca vitulina) were observed milling close to the 

shore at the beginning of the survey, with a common seal hauled out at the north end of the bay at 

the end of the survey.  Otter (Lutra lutra) spraints and anal jelly were found on bedrock outcrops 

near Transect A2, along with crustacean remains. 

 

 

 

 

 

 

 

 

 

 

 



Chapter 16 Terrestrial and Intertidal Ecology 

 

Appendix 16.2          “Islay Inter-tidal Report” 

 

 

 

 

July 2010  Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 6 of Appendix 16.2 

Table 3.1 Transect biotopes at Site A1 

Location on tape 

measure (m) 

Description Biotope 

0 - 11.30 Silverweed (Potentilla anserina), 

nettle (Urtica dioca) and red dead 

nettle (Lamium purpureum) on 

cobbles, with tormentil (Potentilla 

erecta) and bracken (Pteridium 

aquilinum) on shingle 

LS.LCS.Sh 

11.30 – 14.00 Cobble and pebble shingle LS.LCS.Sh 

14.00 Strandline on cobble and pebble 

shingle. 

LS.LSa.St 

14.00 – 19.90 Cobble and pebble shingle, with Ulva 

intestinalis 

LR.FLR.Eph.Ent 

19.90 End of cable armouring, with Ulva 

intestinalis on cable end and on 

scattered cobbles. Clean fine sand 

sediments. 

LR.FLR.Eph.Ent 

19.90 – 22.20 Upper cable with Ulva intestinalis  LR.FLR.Eph.Ent 

22.20 – 24.10 Cable dominated by Ulva intestinalis 

with occasional Fucus spiralis 

LR.FLR.Eph.Ent 

24.10 – 27.70  Fucus serratus and Fucus 

vesiculosis, with Ulva intestinalis, 

Littorina obtusata and Cladophora 

rupestris.  Algae cover is less dense 

than in lower down the shore and no 

Arenicola marina is present in the 

clean fine sand sediments 

LR.LLR.F.Fserr.FS 

27.70 – 43.50  Fucus serratus dominating cable 

armouring, with Ulva intestinalis, 

Actinia equina, Littorina obtusata, 

Spirorbis spirorbis, Semibalanus 

balanoides, Sagartia elegans, 

Cladophora rupestris, Colpomenia 

peregrina, Polyides rotundus and 

Carcinus maenas, with Arenicola 

marina on clean fine sand sediments 

40/m
2
  

LR.LLR.F.Fserr.FS and 

LS.LSa.FiSa.Po 

27.70 – 43.50 Cable armouring dominated by 

Fucus serratus supporting Spirorbis 

spirorbis, rare Laminaria digitata on 

scattered boulders.  Cable armouring 

is on on clean fine sand sediments 

supporting Arenicola marina casts 

5/m
2
. 

LR.LLR.F.Fserr.FS and 

LS.LSa.FiSa.Po 

Below 43.50 Laminaria digitata, Laminaria 

saccharina and Himanthalia elongata 

on scattered half buried boulders, 

with Fucus serratus dominating the 

IR.MIR.KR.Ldig.Bo 

Location on tape 

measure (m) 

Description Biotope 

cable.   

 

  
Plate 3.3 Transect A1 lower shore facing 

west, view along cable armouring 

Plate 3.4 Transect A1 top of existing cable 

facing south 
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Table 3.2 Transect biotopes at Site A2 

Location on tape 

measure (m) 

Description Biotope 

0-18.40 Bare cobble and shingle, with 

patches of red dead nettle (Lamium 

purpureum) 

 

18.40 Strandline on cobble and shingle  

31.00 – 18.40 Xanthoria parietina, Ramalina 

siliquosa, Armeria maritima and 

rockpools containing Ulva 

intestinalis. 

LR.FLR.Lic.YG 

32.30 – 31.80 Verrucaria maura on steep rock LR.FLR.Lic.Ver.Ver 

31.80 - 36.50  Pelvetia canaliculata, Hildenbrandia 

rubra, Fucus spiralis, Patella vulgata 

on bedrock 

LR.MLR.BF.PelB  

36.50 - 37.50  Fucus spiralis, Patella vulgata, 

Hildenbrandia rubra, Semibalanus 

balanoides, Littorina obtusata, 

Actinia equina, Ascophyllum 

nodosum, Polysiphonia lanosa on 

bedrock. 

LR.LLR.F.Fspi.FS 

37.50 - 49.00 Ascophyllum nodosum, Chondrus 

crispus, Polysiphonia lanosa, 

Halichondria panicea, Littorina 

obtusata, Patella vulgata, Lomentaria 

articulata, Spirorbis spirorbis, Nucella 

lapillus, Semibalanus balanoides, 

Actinia equina, Ulva intestinalis, Ulva 

lactuca, Cladophora rupestris, 

Corallina officinalis Lithophyllum 

incrustans, orange encrusting 

sponge indet. (possibly Myxilla sp.) 

and Dilsea carnosa on bedrock and 

rockpools. Rare Laminaria digitata 

was present in rockpools 

LR.HLR.FT.AscT 

Below 49.00 Laminaria digitata, Fucus serratus, 

Chondrus crispus, Corallina 

officinalis, Patella vulgata, 

Lithophyllum incrustans, Himanthalia 

elongata, Semibalanus balanoides, 

Nucella lapillus, Littorina obtusata, 

Halichondria panicea, Sagartia 

elegans on steep bedrock  

IR.MIR.KR.Ldig.Ldig 

 

  
Plate 3.5 Transect A2 lower shore with 

bedrock supporting Laminaria hyperborea 

and Himanthalia elongata 

Plate 3.6 Transect A2 view down shore 

from upper shore.  Upper shore bedrock 

supporting yellow and grey lichens 

 

  

Plate 3.7 Dilsea carnosa and Corallina 

officinalis in rockpools 

Plate 3.8 Halichondria panicea and orange 

sponge indet. (possibly Myxilla sp.) 
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Figure 3.1 Map of Site A 

 

3.2 Site B – Port Askaig 

Site B was surveyed on the 7
th
 August 2009 at 1.50pm.  The area to focus on as a potential cable 

route at Site B was identified by staff from the Islay Energy Trust just south of the lifeboat station, 

adjacent to the stone wall running down the intertidal zone from upper to lower shore, between land 

owned by the Port Askaig Hotel and the Dunlossit Estate.  A transect was completed down the north 

side of the wall, with an assessment completed to the south and across the bay.  No additional 

biotopes were recorded outside the transect.   

 

Zonation occurred vertically up the wall, as well as horizontally up the shore.  Zonation was similar 

on both sides of the wall, with no new species on the south side.  Biotopes are described in Table 

3.3 and Plates 3.9 – 3.12, while Figure 3.2 provides a map of the bay. 

 

The substrate was characterised by a complex matrix of bedrock encompassing natural steps, with a 

natural slipway through the bedrock of pebbles and shingles.  Shingle and cobbles were present in 

the upper shore. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.3 Biotopes at Transect B 

Location on tape 

measure (m) 

Description Biotope 

0 – 6.90 Xanthoria parietina, Ramalina 

siliquosa, Armeria maritima on 

bedrock and shingle 

LR.FLR.Lic.YG 

6.90 – 8.70 Pelvetia canaliculata with Xanthoria 

parietina, Ramalina siliquosa, 

Armeria maritima on taller bedrock  

LR.FLR.Lic.YG 

8.70 - 13.40 Common Pelvetia canaliculata, with 

Spirorbis spirorbis and Ulva 

intestinalis 

LR.MLR.BF.PelB 

13.40 – 13.90 Fucus spiralis, with Cladophora 

rupestris, Actinia equina, Patella 

vulgata, Semibalanus balanoides 

and Ascophyllum nodosum, with 

Pelvetia canaliculata present on 

taller bedrock.  Rockpools also 

present, containing additionally 

Codium tomentosa, Lithophyllum 

incrustans, Sagartia elegans and 

Carcinus maenas on stepped 

bedrock 

LR.LLR.F.Fspi.FS and 

LR.FLR.Rkp 

Below 13.90 Steep drop to Laminaria digitata, with 

Ascophyllum nodosum, Fucus 

serratus, Polysiphonia lanosa, 

Chondrus crispus, Actinia equina, 

Sagartia elegans, Patella vulgata, 

Lomentaria articulata, Nucella 

lapillus, Semibalanus balanoides, 

Electra pilosa, Halichondria panicea 

and Calliostoma zizyphinum on 

stepped bedrock 

IR.MIR.KR.Ldig.Ldig 
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Plate 3.9 Transect B facing down the shore Plate 3.10 Transect B facing up the shore 

 

  
Plate 3.11 Calliostoma zizyphinum Plate 3.12 view north from the wall 

 

 
Figure 3.2 Map of Site B 

 

3.3 Site C – Toll Chili-chiarain 

Site C was a small embayment of cobbles, boulders and bedrock, accessed via tracks through the 

Dunlossit Estate, which lead to a small hydro-electric substation hut close to the shore.  The site was 

surveyed on the 5
th
 August 2009 at 12.30pm.  To the south of the bay, a boundary wall continued 

from the terrestrial down shore to a small steep rocky headland.  Inshore of the bay a deciduous 

woodland habitat is present, with a river running down the south side containing several large 

waterfalls.  A small area of saltmarsh was present between the river and the wall, and the mouth of 

the river was dominated by Fucus ceranoides.   

 

A transect was surveyed north of the river (NR 43070 67629) to provide an assessment of the 

intertidal zones without freshwater influence.  Due to the rocky nature of the substrate, zonation 

often occurred vertically up boulders in addition to horizontally up the shore, and therefore several 

biotopes may occur at any location.  

 

Biotopes found within the transect are described in Table 3.4, with additional biotopes recorded at 

the site shown in Table 3.5.  Plates 3.13 to 3.16 describe the site, and a map is provided in Figure 

3.3. 

 

South of the wall, 14 common seals (Phoca vitulina) were observed hauled out on bedrock and 

milling in the sea immediately offshore on the 4
th
 and 5

th
 August at low tide.  Otter spraints were 

found on the rocky headline at the end of the wall, and up to the river as far as the waterfall.  

Following the survey a male Orca whale (Orcinus orca) was observed milling in the Sound of Islay 

approximately 200m offshore. 
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Table 3.4 Transect biotopes at Site C 

Location on tape 

measure (m) 

Description Biotope 

0 – 5.90 Xanthoria parietina, Ramalina 

siliquosa and Verrucaria maura on 

boulders 

LR.FLR.Lic.YG and 

LR.FLR.Lic.Ver.Ver 

5.90 – 10.70 Frequent Pelvetia canaliculata with 

Xanthoria parietina, Ramalina 

siliquosa and Verrucaria maura on 

boulders 

LR.MLR.BF.PelB 

10.70 – 21.60 Common Fucus spiralis with 

occasional Ascophyllum nodosum 

and Pelvetia canaliculata on taller 

rocks.  Nucella lapillus, Actinia 

equina, Patella vulgata, Littorina 

littorea, Littorina obtusata and 

Hildenbrandia rubra also present. 

LR.LLR.F.Fspi.FS 

21.60 – 22.80 Abundant Ascophyllum nodosum 

with Fucus vesiculosis, Fucus 

serratus, Chondrus crispus, 

Halichondria panicea, Semibalanus 

balanoides, Actinia equina, Ulva 

intestinalis, Corallina officinalis, 

patella vulgata, Sagartia elegans, 

Polysiphonia lanosa, Spirorbis 

spirorbis, Gelidium sp. Hypoglossum 

woodwardii, Ceramium sp., 

Lithophyllum incrustans on bedrock 

and boulders. Additionally, Codium 

tomentosum, was recorded in a 

small rockpool and mollusc egg 

mass on large boulder (potentially 

Nudibranchia) 

LR.HLR.FT.AscT 

22.80 and below Laminaria digitata and Fucus 

serratus, with Ascophyllum nodosum 

Ulva intestinalis, Polysiphonia 

lanosa, Spirorbis spirorbis, Gelidium 

sp (potentially spinosum), 

Hypoglossum woodwardii, 

Lithophyllum incrustans, Chondrus 

crispus, Lomentaria articulata, 

Halichondria panacea, Nucella 

lapillus, Patella vulgata, Actinia 

equina, Littorina obtusata, Electra 

pilosa,,Ulva lactuca, and 

Semibalanus balanoides on bedrock 

and boulders. 

IR.MIR.KR.Ldig.Ldig 

 

 

Table 3.5 Additional biotopes at Site C 

Location  Description Biotope 

River mouth Fucus ceranoides  LR.LLR.FVS.Fcer 

Between river and 

wall 

Sea sandwort (Honkenya peploides), 

sea plantain (Plantago maritima), 

small red goosefoot (Chenopodium 

rubrum) 

LS.LMp.Sm 

 

 

  
Plate 3.13 Site C transect up the shore Plate 3.14 Lower shore 

 

  
Plate 3.15 Codium tomentosa Plate 3.16 Mollusc egg mass 
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Figure 3.3 Map of Site C 

 

3.4 Site D – Fionn Point 

Site D was a wide west facing bay and predominantly consisted of a gentle gradient pebble-cobble 

beach leading down the shore into the subtidal zone.  The site was surveyed on 5
th
 August at 

11.30am.  Viewing this bay from the cliff top at low tide, it was apparent no species were present in 

the intertidal where cables were likely to be brought ashore due to the mobile nature of the beach 

substrate, and so a transect was not completed at this bay (Plates 3.17 and 3.18).  From the 

vantage point, dense Himanthalia elongata was observed in the subtidal waters. 

 

Steep seacliffs were present to the north of the bay, supporting bracken (Pteridium aquilinum), bell 

heather (Erica cinerea), silver birch (Betula pubescens) and grey willow (Salix cinerea).  To the 

south of the bay, a gentle slope of dense bracken led away from the shore. 

 

Access to this site was across rough hilly moorland and marshy ground, with no current access track 

to the bay. 

 

  
Plate 3.17 North end of Site D Plate 3.18 South end of Site D 

 

A common seal (Phoca vitulina) was observed hauled out on the rocks to the south of the bay, and 

an otter (Lutra lutra) was observed foraging, fishing and eating approximately 200m north of the bay. 

 

3.5 Site E – Caol Ila Distillery 

Site E was a west facing sheltered bay and was surveyed on the 7
th
 August 2009 at 11:30am.  This 

site was industrialised compared to other potential cable route sites.  The road to the distillery runs 

adjacent with the shore, with the intertidal substrate dominated by steep rock armour and vertical 

artificial seawall.  A large pier was present in the middle of the bay.   

 

A transect was completed at the south of the bay (NR 43019 65471) close to the road where it was 

presumed best access for a cable route.  The rest of the bay was walked over, with additional 

species recorded. 

 

Table 3.6 describes the biotopes present in the transect, with Table 3.7 describing the additional 

biotopes located at Site E.  Plates 3.19 to 3.23 describe the shore and the bay is mapped in Figure 

3.4.   

 

Otter prints and crustacean remains were found in the dirt on the road margin on the coastal front of 

the distillery buildings.   
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Table 3.6 Transect biotopes at Site E 

Location on tape 

measure (m) 

Description Biotope 

0 – 1.10 Lichens on rock armour, appear to 

be historically terrestrial prior to rock 

armour being placed, occasional 

Xanthoria parietina 

LR.FLR.Lic.YG 

1.10 – 2.00 Occasional Pelvetia canaliculata, 

with Littorina littorea, Semibalanus 

balanoides and mayfly larvae indet. 

on rock armour 

LR.MLR.BF.PelB 

2.00 – 3.60 Fucus spiralis, with Littorina 

obtusata, Patella vulgata, 

Semibalanus balanoides, and 

Littorina littorea on rock armour 

LR.LLR.F.Fspi.FS 

3.60 – 7.30 Abundant Fucus vesiculosis, with 

Ulva intestinalis, Fucus serratus, 

Ulva lactuca, Littorina obtusata and 

Lithophyllum incrustans on rough 

jagged pebbles and cobbles. 

LR.LLR.F.Fves.X 

7.30 – 9.20 Fucus serratus, Fucus vesiculosis, 

Ascophyllum nodosum, Spirorbis 

spirorbis, Littorina obtusata, 

Ceramium sp., Polysiphonia lanosa, 

Calliostoma zizyphinum, 

Lithophyllum incrustans, Ulva 

lactuca, Electra pilosa, Anemonia 

viridis and Dilsea carnosa on rough 

jagged pebbles and cobbles 

LR.LLR.F.Fserr.X 

Below 9.20 Occasional Laminaria digitata with 

Fucus serratus on rough jagged 

pebbles and cobbles and boulders 

IR.MIR.KR.Ldig.Bo 

 

Table 3.7 Additional biotopes at Site E 

Location  Description Biotope 

Slipway north of 

pier 

Actinia equina, Asterias rubens, 

Botryllus schlosseri, Pomatoceros 

triqueter and Nucella lapillus in 

Fucus serratus zone 

LR.MLR.BF.Fser.Bo 

 

 

 

 
Plate 3.20 south of transect 

 

 

 

Plate 3.19  Site E transect up the shore Plate 3.21 Site E north of transect 

 

 

  
Plate 3.22 Botryllus schlosseri Plate 3.23 Anemonia viridis  
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Figure 3.4 Map of Site E 

 

3.6 Site F - Ruadh phort Beag 

The area to focus on as a potential cable route at Site F was identified by staff from the Islay Energy 

Trust as a small sheltered west facing bay set back from the cliffs, located between Port Askaig ferry 

terminal and Caol Ila Distillery.  The survey was completed on 7
th
 August 2009 at 12:50pm.   

 

The transect (NR 43116 69433) was completed just north of a stone jetty where a pebble gravel 

substrate natural slipway was present leading up to a boathouse.  Large boulders and bedrock 

existed across the rest of the shore.  Several small boats were anchored in the embayment, and 

holiday cottages and a small boat house are present just above the shore.  A small jetty was present 

in the rock in the south of the bay. North of the jetty the lichens Ramalina siliquosa and Xanthoria 

parietina were present above the high-tide mark with thrift (Armeria maritima).  No other biotopes 

were observed on the site. 

 

Table 3.8 describes the biotopes present in the transect, with Table 3.9 describing the additional 

biotopes present at Site F.  The site is shown in Plates 3.24 and 3.25, and mapped in Figure 3.5.   

 

The non-native algae Sargassum muticum was identified within the transact at NR 43116 69433.  

This alga can cause displacement of native species and the sighting has been reported to SNH, who 

are currently monitoring the spread of S. muticum around the Scottish coastline. 

 

 

 

 

 

 

 

Table 3.8 Transect biotopes at Site F 

Location on tape 

measure (m) 

Description Biotope 

0-1.40 Above strandline, gravel and pebbles 

leading to coastal grassland habitat 

LS.LCS.Sh 

1.40 strandline LS.LSa.St 

1.40-7.20 Below strandline, gravel and pebbles LS.LCS.Sh 

7.20 – 10.60 Occasional Fucus spiralis and Fucus 

vesiculosus on gravel and pebbles  

LR.LLR.F.Fspi.X 

10.60 – 12.40 Fucus serratus and Fucus 

vesiculosis, Ulva intestinalis, Fucus 

spiralis, Ceramium sp., Ascophyllum 

nodosum, Pomatoceros triqueter, 

Actinia equina, Patella vulgata, 

Littorina obtusata on pebbles and 

cobbles 

LR.LLR.F.Fserr.X 

12.40 – 16.60 Fucus serratus and Himanthalia 

elongata, with Sargassum muticum, 

Pomatoceros triqueter, Littorina 

obtusata, Actinia equina, and 

Lithophyllum incrustans on rocky 

cobbles 

LR.LLR.F.Fserr.X 

Below 16.60 Laminaria digitata, Ulva lactuca, 

Spirorbis spirorbis and Chondrus 

crispus on rocky cobble substrate 

IR.MIR.KR.Ldig.Bo 

 

Table 3.9 Additional biotopes at Site F 

Location Description Biotope 

Above high tide 

south of jetty 

Ramalina siliquosa and Xanthoria 

parietina, and Armeria maritima on 

rocks and bedrock.  

LR.FLR.Lic.YG 
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Plate 3.24 Site F transect down the shore Plate 3.25 Site F transect up the shore 

 

 
Figure 3.5 Map of Site F 

 

 

 

 

 

 

4 CONCLUSIONS 

4.1 Rare and protected species and biotopes 

No rare or protected biotopes were found within the proposed footprint of the scheme during the 

intertidal survey, and the zonation of biotopes identified (lichens through to fucoids to kelp) were 

typical of the area.   

 

The following species of note were recorded: 

 Sargassum muticum – Non native fucoid recorded at Site F, sighting recorded to Scottish 

Natural Heritage. 

 Otter (Lutra lutra) – European Protected Species listed in Appendix 74 of the CRoW Act 

2000 and protected under Section 5 of the Wildlife and Countryside Act 1981 (as amended).  

In addition, otters are also protected under the Conservation (Natural Habitats &c.) 

Regulations 1994.  Signs of otters were recorded throughout the study area. 

 Orca whale (Orcinus orca) - All cetaceans found within Scottish waters are protected by a 

range of national and international obligations: Council Directive 92/43/EC on the 

Conservation of Natural Habitats and of Wild Fauna and Flora, Annex IV (the 'Habitats 

Directive'); Convention on the Conservation of Migratory Species (The Bonn Convention); 

Wildlife and Countryside Act 1981; and Nature Conservation (Scotland) Act 2004.  A male 

orca whale was observed milling at low water slack approximately 200m off shore from Site 

C. 

 Common seal (Phoca vitulina) Classified as Least Concern (LC) on the IUCN Red List. 

Protected in Britain under the Conservation of Seals Act 1970 (closed season from 1 

September until 31st December) and schedule 3 of the Conservation Regulations (1994). 

Listed as a protected species under Annex II and Annex V of the European Community's 

Habitats Directive.  Common seal was recorded hauled out or close to the shore at sites C, 

D and E. 

 

4.2 Recommendations 

From an environmental perspective, some of the potential landfall sites are preferable to others. 

Landfall Sites E (Caol Ila distillery) and B and F (Port Askaig respectively) are considered to be ideal 

as these areas are already developed with high anthropogenic influence relative to the other sites.  

In addition the surrounding terrestrial habitats for sites E, B and F do not contain the higher quality 

habitats or species richness found elsewhere in the footprint (Royal Haskoning, 2009). In addition, 

while landfall point A to the south of the footprint constituted a beautiful landscape with good quality 

intertidal habitat, there are already cables present at the site, as well as access and infrastructure. 

The presence of these attributes does not appear to have had a negative impact on the landscape or 

the quality of the habitat. Indeed, the cables seem to have created artificial reefs providing substrate 

for a diversity of sea weeds. 

 

Potential landfall Sites C and D however, may be better avoided. Site C is at the site of a river 

mouth. This source of freshwater may be important for otters to maintain the waterproof properties of 

their fur. Indeed, several spraints were found on rocks in this river indicting that it is used by otters. 

Freshwater as easily accessible yet undisturbed as this river mouth may be scarce along the 

coastline, so if disturbance to the area can be avoided then that is to be recommended. This does 

not mean that works are totally precluded in this area, but a targeted otter survey would be 

recommended in advance of any construction. 
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At potential landfall Site D, the area comprises a remote stretch of coastline surrounded by high 

quality wet heath habitat (Royal Haskoning, 2009). There is no access to the area and the 

disturbance that would be required to bring machinery and plant into the area would be high. It is 

therefore recommended that this area should not be developed. Works are not precluded here, and 

the environmental impact would be high compared to Sites E, B and A. 

 

5 SPECIES AND BIOTOPE LIST 

5.1 Species 

Algae  

Ascophyllum nodosum 

Ceramium sp 

Chondrus crispus 

Cladophora rupestris 

Codium tomentosa 

Colpomenia peregrina 

Corallina officinalis  

Dilsea carnosa  

Fucus ceranoides  

Fucus serratus  

Fucus spiralis 

Fucus vesiculosis 

Gelidium sp 

Hildenbrandia rubra 

Himanthalia elongata 

Hypoglossum woodwardii 

Laminaria digitata  

Laminaria saccharina    

Lithophyllum incrustans 

Lomentaria articulata 

Pelvetia canaliculata 

Polyides rotundus 

Polysiphonia lanosa  

Sargassum muticum  

Ulva intestinalis 

Ulva lactuca 

Marine Invertebrates 

Actinia equina 

Anemonia sulcata 

Arenicola marina 

Botryllus schlosseri 

Calliostoma zizyphinum 

Carcinus maenas 

Electra pilosa 

Halichondria panicea 

Littorina littorea 

Littorina obtusata 

Nucella lapillus 

Orange encrusting sponge indet. (Myxilla sp.)  

Patella vulgata  

Pomatoceros triqueter  

Sagartia elegans 

Semibalanus balanoides 

Spirorbis spirorbis 

Lichens  

Ramalina siliquosa 

Verrucaria maura  

Xanthoria parietina 

Terrestrial plants 

Armeria maritima 

Betula pubescens 

Chenopodium rubrum 

Erica cinerea 

Honkenya peploides 

Lamium purpureum 

Plantago maritima 

Potentilla anserina   

Potentilla erecta 

Pteridium aquilinum  

Salix cinerea 

Urtica dioica 

Mammals  

Lutra lutra  

Orcinus orca 

Phoca vitulina  

 

5.2 Biotopes 

IR.MIR.KR.Ldig.Bo Laminaria digitata and under boulder fauna on sublittoral fringe boulders 

IR.MIR.KR.Ldig.Ldig Laminaria digitata on moderately exposed sublittoral fringe rock 

LR.FLR.Eph.Ent Enteromorpha spp. on freshwater-influenced and/or unstable upper 

LR.FLR.Lic.Ver.Ver Verrucaria maura on very exposed to very sheltered upper littoral fringe rock  

LR.FLR.Lic.YG Yellow and grey lichens on supralittoral rock  

LR.FLR.Rkp Rockpools  

LR.HLR.FT.AscT Ascophyllum nodosum, sponges and ascidians on tide-swept mid eulittoral rock  

LR.LLR.F.Asc.FS Ascophyllum nodosum on full salinity mid eulittoral rock  

LR.LLR.F.Asc.FS Ascophyllum nodosum on full salinity mid eulittoral rock  

LR.LLR.F.Fserr.FS Dense Fucus serratus on moderately exposed to very sheltered full salinity 

lower eulittoral rock  

LR.LLR.F.Fserr.X Fucus serratus on full salinity lower eulittoral mixed substrata  

LR.LLR.F.Fspi.FS Fucus spiralis on full salinity moderately exposed to very sheltered upper 

eulittoral rock  

LR.LLR.F.Fspi.X Fucus spiralis on full salinity upper eulittoral mixed substrata  
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LR.LLR.F.Fves.X Fucus vesiculosus on mid eulittoral mixed substrata  

LR.LLR.FVS.Fcer Fucus ceranoides on reduced salinity eulittoral rock  

LR.MLR.BF.Fser.Bo Fucus serratus and under-boulder fauna on lower eulittoral 

LR.MLR.BF.PelB Pelvetia canaliculata and barnacles on moderately exposed littoral 

LS.LCS.Sh Shingle (pebble) and gravel shores  

LS.LMp.Sm Saltmarsh  

LS.LSa.FiSa.Po Polychaetes in littoral fine sand  

LS.LSa.St Strandline  
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1 INTRODUCTION 

ScottishPower Renewables UK Ltd. (hereafter known as SPR) has commissioned Haskoning UK Ltd 

to assist in applications for consent to install a demonstration tidal turbine array within the Sound of 

Islay, Scotland. The proposed area of interest lies within the central channel of the Sound of Islay.  

The demonstration tidal array of ten devices would be deployed within this area and is anticipated to 

have a footprint of approximately 0.4 km
2
.  The turbines would generate up to 10MW of power and 

would be linked via underwater cabling to onshore infrastructure on Islay or Jura.  SPR are currently 

investigating four potential landing sites on the west coast of the Isle of Jura, after carrying out a 

comparable survey on the east coast of the Isle of Islay.  In August 2009, a Phase 1 Habitat Survey 

was completed for six potential landing sites on Islay.  

 

To inform the Environmental Impact Assessment a Phase 1 Habitat Survey was undertaken across 

an area on the Isle of Jura adjacent to the Sound of Islay, shown in Figure 1.  Potential cable landing 

sites are labeled A-D, with the survey boundary depicted by the red border.  

 

Much of the Isle of Jura is dominated by wet heath and marshy grassland habitat.  The island is 

sparsely populated compared to neighbouring Islay, and a population of approximately 6000 red 

deer roam the island.  The footprint assessed within the Phase 1 Habitat survey followed the 

coastline and approximately 1.5km inland from the Feolin Ferry slipway south to the existing cable 

route for the Islay – Jura power connection, and was freely grazed by deer. 

 
1.1 Objectives 

The objectives of the survey were to: 

 

a) Identify the habitat of each parcel of land within the proposed footprint by foot; 

b) Digitally map all habitats as per standard Phase 1 habitat symbols and colours (JNCC, 1993); and  

c) Provide target notes of each habitat, including characterising, rare, protected and non-native 

species encountered. 

 

This survey was completed in conjunction with an intertidal survey of five bays potentially suitable for 

the landing of cables associated with the development (Royal Haskoning, 2009a).   

 

1.2 Conditions of survey  

The survey was completed by two experienced Royal Haskoning ecologists from the 16
th
 to 19

th
 of 

November 2009.   Inclement weather persisted throughout the survey, with winds and rain 

predominantly from the south-west, however this was not deemed to have hindered the survey.  

Access was unrestricted throughout the survey. 
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Figure 1 Study Area (red line), potential cable access points (A-D) and habitat codes. Feolin 

Ferry slip is at Site A, in the north of the footprint 

 

 

 

 

 

 

2 METHODS 

2.1.1 Phase 1 Habitat Survey 

Standard methods were used as described in Joint Nature Conservation Committee (JNCC) Phase 

1 Handbook for Habitat Survey (1993). 

 

Every parcel of land throughout the entire survey area was systematically visited by trained 

surveyors and the vegetation was mapped on to an Ordnance Survey map at a scale of 1:10,000 by 

hand in the field and then digitised.  The final habitat map was electronically colour coded in GIS 

with standard symbols and colours with regards to the dominant species codes, and annotated with 

target notes, detailing the species and communities found in each parcel.  As a guide to the 

importance of habitats, the standard colour coding is arranged so that the brighter / more intricate 

the colour, the greater the value of the habitat.  Species were identified using standard references 

books, including Fields Studies Council (1998), Rose (1991) Sterry (1997) and Fitter (1995). 

 
When previous summer surveys were completed on Islay (Royal Haskoning, 2009b) it was not 
considered an option to land the cables directly on the Isle of Jura.  As this option became viable 

later in the year, consequent surveys have been completed in a non-optimum season.  Species not 
in flower were identified by other plant characteristics such as leaf, form and arrangement, 
however there is the potential for some perennial plants, such as Orchaidaceae, to have already 
died back and no longer be apparent. The optimum survey period would be mid-summer. 
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3 RESULTS 

A map identifying the habitat of each parcel of land is presented in Figure 1.  A description of each 

parcel is provided below in the form of target notes.  Detailed maps of sections of the footprint are 

presented in Figures 2 to 4. 

 

3.1 Main findings 

The majority of the survey site was dominated by wet heath habitat, with areas of Sphagnum bog, 

flushes, bracken and marshy grassland/neutral grassland complexes form a matrix throughout the 

habitat, which extends east of the study area towards inland Jura and the Paps of Jura.  Several 

small oligotrophic lochans were also present.   In flatter areas the ground was very waterlogged and 

boggy, with drier heath habitat characteristically on sloping ground.  Two major streams cut through 

the study area, flowing from east to west into the Sound of Islay, and these have formed deep 

ravines (or re-entrants) lined by bracken, riparian trees and exposed inland cliff habitats.  The ferry 

slip for the Islay-Jura ferry is located in the northwest corner of the study area at Feolin, where a 

couple of small buildings are also present.  The existing Islay- Jura cable connection lies in the south 

west of the study area, where the undersea cable connects to small overhead power line pylons.  

The Isle of Jura itself is accessed by a single track road along the south east coastline, with 

intermittent passing places.  In the northern half of the study area, the western seaward margin is 

depicted by the single track road, immediately east of which is a steep cliff up to 10m high in places.  

Approximately halfway down the proposed study area, the coastal road cuts inland and uphill.  The 

only other evidence found of anthropogenic management or influence was areas of peat cutting, 

which have been target noted. 

 

The habitat throughout the study area is broadly similar to that of the southern half of the Islay 

footprint, of complicated terrestrial terrain of wet heath and bog mosaic, along with important and 

fragile habitat  

 

 
Figure 2: Northern section of study area 
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Figure 3: Central section of study area  

Figure 4: Southern section of the study area 
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3.2 Target notes 

Target notes referred to in Figures 1 to 4 are discussed below: 

 

Target Note 1 

G2 Running water / D1 dry dwarf shrub heath  

NR 4410 6931: 

Sheer waterfall approximately three metres high located 10m inshore form the strand line. The shore 

was composed of a mixture of bedrock boulders and shingle. The bank over which the water flowed 

was composed of highly vegetated rocky outcrops on which were found: small rhododendron 

(Rhododendron ponticum) shrubs, great woodrush (Luzula sylvatica), scattered  sharp flowered rush 

(Juncus acutiflorus), small bilberry (Vaccinium myrtillus) bushes, sphagnum moss, deer grass 

(Trichophorum cespitosum), reindeer moss, cross leaf heather (Erica tetralix) and bell heather (Erica 

cinerea), bog asphodel (Narthecium ossifragum) Polytricum commune, bramble (Rubus fructicosus), 

hard fern (Blechnum spicant), devils-bit scabious (Succisa pratense), wood sorrel (Oxalis acetosella) 

tormentil (Potentilla erecta), foxglove (Digitatum purpurea) and willow (Salix indet.). 

 

Target Note 2  

C1 Bracken 

NR4412 6928: 

Bracken (Pteridium aquilinum) biotope, with bramble, wood sorrel, sheep sorrel (Rumex acetosella), 

mosses, Yorkshire fog (Holcus lanatus), heath bedstraw (Gallium saxatile), and tormentil. 

 

Target Note 3 

B5 Marsh/marshy grassland 

NR 4413 6924: 

Wet marshy habitat including abundant soft rush (Juncus effusus).  

 

Target Note 4 

D2 wet dwarf shrub heath 

NR 4426 6924 

Wet heath biotope with grasses (Plate 1). Undulating ground with dryer upper ground and sphagnum 

rich wet hollows and small areas of standing water (Plate 1). Other species present include cotton 

grass (Eriophorum angustifolium), lousewort (Pedicularis sylvatica), some soft rush, ling (Calluna 

vulgaris), tormentil, Cladonia floerkeana, Cladonia portentosa, mosses, Polytricum commune, 

bilberry bushes, small amounts of bracken, cross leaf heather, bog myrtle (Myrica gale), and devils 

bit scabious.   

 

Also recorded within this biotope were a large herd of deer; areas where peat has been cut (Plate 2). 

 

  
Plate 1 wet heath, facing north west across 

the Sound of Islay (NR44367 69138) 

Plate 2 historic peat cutting 

 

Target Note 5 

B5 Marsh / marshy grassland 

NR 4423 6894: 

Soft rush dominated habitat with tufted hair grass (Deschampsia cespitosa), purple moor grass 

(Molina caerulea), sphagnum mosses and tormentil.  

  

Target Note 6 

C1 Bracken 

NR445 6835:  

Small patches of bracken, in an otherwise wet heath habitat. 

 

Target Note 7 

C1 Bracken 

NR4452 6819:  

Dense bracken in a hollow, approximately 30m in diameter (Plate 3).   

 

Target Note 8 

G1 Standing water 

NR 4476 5842: 

Small lochan near the large re-entrant (Plate 4) soft rush present on edge and on tufts in the lochan, 

with heath rush (Juncus squarrosus), spring quillwort (Isoetes echinosporo) and whorl leaved water 

milfoil (Myriophyllum verticillatum) found in lochan. Species that surround the lochan are the same 

as found in the previous samples that are indicative of the wet heathland covering much of the area.   
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Plate 3 wet heath, bracken dominated a 

hollow 

Plate 4 small lochan 

 

 

  
Plate 5 riparian habitat within the re-entrant Plate 6 heath and bracken, facing west, to 

the mouth of the re-entrant 

  

Target Note 9 

D1 dry dwarf shrub heath / A3 scattered trees 

NR 4499 6857 

Bottom of re-entrant: (Plate 5).  Species present: Wood rush, hard fern, pedunculate oak trees 

(Quercus robur), Alder (Alnus glutinosa), ling and bell heathers, rowan trees (Sorbus aucuparia), 

bramble, holly (Ilex aquilinum), lichen well established on old oak trees, soft rush and Sphagnum 

mosses are also present.    

 

Target Note 10 

D1 dry dwarf shrub heath / A3 scattered trees 

NR4470 6815 

Banks steepen rapidly in a sharp ‘V’ shaped valley from this point down, and the re-entrant gets 

deeper and areas of exposed rock can be seen.  Species include pedunculate oak, bog asphodel, 

foxglove, bilberry, hard fern, cross leaf heather, bracken, woodrush and Polytricum commune. 

 

Target Note 11 

C1 Bracken / A3 scattered trees 

NR 4458 6808 

Top of the re- entrant bank, with sheep sorrel, wood sorrel, bracken and foxglove. Oaks and alders 

are now fairly dense in the re-entrant, which is 30m deep and v-shaped, and includes rocky outcrops 

and broad buckler ferns (Dryopteris dilitata).   

 

Target Note 12 

D1 dry dwarf shrub heath 

NR 4442 6807 

Habitat: consists of grassy heath land with deer grass, cross-leaf and ling heather, and mosses. The 

heath is well drained and is much dryer here than in other areas.  Plate 6 shows where the stream 

entered the Sound of Islay. 

 

  
Plate 7 wet heath, facing west, on right 

hand bank of re-entrant 

Plate 8 coastal cliffs immediately south of 

the re-entrant 

 

Target Note 13 

B1 semi improved neutral grassland 

NR 4432 6808 

Grassland with: Dandelion (Taraxacum officinalis), daisy (Bellis perennis), soft rush, grass area next 

to stream, bracken (small patches) ribwort plantain (Plantago lanceolata), bramble, thistle (Cirsium 

spp.), nettle (Urtica dioica), and small patches of gorse (Ulex europaea)  

 

Target Note 14 

B2 semi improved neutral grassland 

NR 4427 6803: 

Neutral grassland in between the old and new bridges, including crested dog tail (Cynosurus 

cristatus) and soft rush. 

 

Target Note 15 

H8.1 Maritime hard cliff / D1 dry dwarf shrub heath / A3 scattered trees 

NR 4428 6825: 

Exposed rock on the inland side of road with heath ledges, many silver birch (Betula pendula) and 

bracken, with several pedunculate oaks. 

 

Target Note 16 

H8.1 Maritime hard cliff / B5 Marsh / marshy grassland 

NR 4428 6844: 

The cliffs are punctuated by a series of small heath/ grass and soft rush matrix vegetated 

embayments approximately every 50 metres, with rocky outcrops on the small headlands.   
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Target Note 17 

C1 Bracken / D2 wet dwarf shrub heath 

NR 4419 6859: 

Matrix of soft rush, wet heath habitat and bracken. 

 

Target Note 18 

C1 Bracken 

NR 4479 6844  

At the eastern boundary of the footprint at the northern large re-entrant (Plate 7). From a vantage 

point on the bend in the re-entrant it was noted that the re-entrant at this point and further east was 

lined with dense bracken with the occasional deciduous tree. Outwith the re-entrant the habitat is 

dominated by wet heath. The re-entrant at this point was about 10m deep with shallow sloping sides 

roughly forming the following shape:   

 
 

Target note 19 

Removed. 

 

Target note 20 

G2 Running water / D1 dry dwarf shrub heath / H8.1 Maritime hard cliff 

NR 4426 6796: 

Left hand bank of the big re-entrant. Species present: Bell and ling heather, bilberry, hard fern and 

grasses (indet.).  Also present were Sphagnum mosses and the lichen Cladonia portentosa 

incorporated within the heathers. Small rocky outcrops perforate the bank. Plate 8 shows the view 

looking south down the road from big re-entrant.  

Approximately 30 metres south along the road, an outcrop of rowan trees is present on the steer 

bank.   

 

Target note 21 
G2 Running water / D1 dry dwarf shrub heath 

NR 4423 6788: 
1

st
 Small stream tumbling over cliff of exposed bedrock. Species present: Bell and ling heather, 

bilberry, hard fern, foxglove, Sphagnum mosses and bracken outcrop at base of cliff (Plate 9). 

 

Here the shore is composed mainly of exposed bedrock with a small headland then another bay 

further south that is composed of shingle. 

 

  

Plate 9 waterfall over cliff, adjacent to the 

road. 

Plate 10 stream down steep vegetated 

bank 

 

Target note 22  
G2 Running water / D1 dry dwarf shrub heath 

NR 4416 6770: 
2

nd
 small stream. The bank/cliff at this point does not contain the exposed bedrock seen previously 

or seen further south. A steep water fall cuts down through the bracken-heath-grassland matrix 

(Plate 10). An otter was sighted again to the south of this point approximately 20m offshore. Lichen 

covered trees (indet.) are present on the cliffs to the south of this point.  Rock outcrops dominate the 

cliffs to the south, with large patches of bracken present close to the road (Plate 11). 

 

As progress was made in a southerly direction species on the eastern side of the road remained 

constant but on the shore became more rocky NR 44146 67679 (Plate 12). South of this point was a 

pebbly beach with bedrock sections.  

 

  
Plate 11 shoreline Plate 12 shoreline 

 

Target note 23 
D6 wet heath / acid grassland matrix / C1 Bracken 
NR 4425 6741: 
End of the Bank/ cliff. The cliff diminishes and the road heads inland. To the east of the road at this 

point is a habitat composed of a heath-grassland-bracken matrix with the following species: Bracken, 

soft rush, sharp flowered rush, Sphagnum mosses, velvet bent (Agrostis canina), tormentil, bog 

asphodel, sheep’s fescue (Festuca ovina) and lousewort.  This habitat continues west of the road, to 

a small peninsular jutting into the Sound of Islay (Plate 13). 
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Plate 13 bracken leading to grassy 

peninsular into Sound of Islay 

Plate 14  stream habitat 

 

Target note 24 
A3 scattered trees / G2 Running water  

NR 4431 6727: 

At this location the stream emerges from the small southern re-entrant (plate 14), under a stone road 

bridge and enters the Sound of Islay (Plate 15).  Species present: maidenhair spleenwort 

(Asplenium trichomanes) on bridge, holly, white willow (Salix alba), common alder (Alnus glutinosa), 

grey alder (Alnus incana), bramble, crack willow (Salix fragilis), and many silver birch.  

 

  
Plate 15 mouth of stream Plate 16 wet heath 

 

Target note 25 
B5 marsh / marshy grassland 
NR 4438 6709: 
Grassy marshy lower level in a matrix with wet heathland with the following species: soft rush, velvet 

bent, small patches of bracken, sheep’s sorrel, wood sorrel, ling and bell heathers, bog asphodel, 

bog myrtle, deer grass. Steep slopes are dominated by bracken.  

    

Target note 26 
G2 Running water / D2 wet dwarf shrub heath 

NR 4447 6690: 

Small gulley created by stream with a footbridge (marked in map) small rhododendron bush, bell 

heather, hard fern, Cladonia portentosa, bog myrtle Sphagnum mosses, Polytricum commune and 

bilberry.      

 

Target note 27 
D2 wet dwarf shrub heath /  C1 bracken 

NR 4453 6673: 

Boundary of bracken and wet heath biotopes. In the heath the following species were identified: deer 

grass, Sphagnum mosses, ling and bell heather, bog myrtle bog asphodel, soft rush, tormentil, 

Polytricum commune, sharp flowered rush (Plate 16).      

 

Target note 28 
E2.1 Acid / neutral flush 
NR 4455 6668: 
First wet flush, species identified include soft rush, abundant Sphagnum mosses, bell heather, heath 

rush (Juncus squarrosus) tormentil, Polytricum commune and lousewort. In the surrounding wet 

heathland the same species were found as in Target note 27. 

 

Target note 29 
E2.1 Acid / neutral flush 
NR 4457 6643: 
Second wet flush, in which were found the following species: wood rush and abundant Sphagnum 

mosses and soft rush, also recorded in the surrounding wet heathland biotope. The Cotton grass 

Eriophorum angustifolium is also present on the wet heath habitat.  

 

B5 marsh / marshy grassland / C1 bracken 
The lower level  of ground still composed of bracken and marshy grass land matrix with marshy 

grassland on the steep parts of the bank 

 
Target note 30  
G2 Running water 

NR 4458 6612 

Small stream with abundant Sphagnum mosses,  

 

Target note 31 
A3 scattered trees 

NR4461 6603 

Clump of birch trees on steep bank facing the sound, located amongst bracken habitat (Plate 17). 
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Plate 17 birch trees Plate 18 existing cable connection site 

 
Target note 32 
C1 bracken 
NR 4464 6591: 

Large patch of bracken close to the cliff edge. Moving further inland from the bracken the bank 

steepened sloping up to a rounded hill top. Approximately 20 deer were noted on the hillside.   

 

Target note 33 
D1 dry dwarf shrub heath 

NR 4484 6585: 

looking down toward cable landfall of the cable that runs to Islay. Dry heath with small patches of 

bracken, some Sphagnum mosses.  Dominated by heathers and deer grass (Scirpus cespitosus), 

with some purple moor grass (Molina caerulea) and bog asphodel. Dry under foot. Plate 18 looks 

south west from the target note to where the existing cable connects Jura to Islay.    

 

Target note 34 
D2 wet dwarf shrub heath 

NR 4516 6621: 

Wet heath plateau, slightly lower in altitude than surrounding areas to the north east and west. Whorl 

leaved water milfoil and Sphagnum mosses are abundant in straight manmade drainage ditches. 

Tormentil also present, along with the round leaved sundew (Drosera reotundifolia).  

 

Target note 35 
D2 wet dwarf shrub heath / C1 bracken / A3 scattered trees 

NR 4481 6784: 

Point at which the eastern boundary of the footprint meets the southerly (smaller) re-entrant (Plates 

19 and 20). Bracken and heath (dry on the well drained areas on top of re-entrant banks) matrix. 

Silver birch present on the left bank of the re-entrant. Bell, ling and cross leafed heather (Erica 

tetralix) found at the top of banks with tormentil and biliberry. Well established lichen on many of the 

older trees, which include pedunculate oak, however very steep sided banks prevents access to 

identify species. A stag was recorded in the in the stream feeding on ferns. Hard and broad buckler 

ferns were identified lower in the gully most abundant on the left hand bank. 

 

  
Plate 19 re-entrant downstream (viewed 

looking west) 

Plate 20 re-entrant upstream (viewed 

looking east) 

 
Target note 36 
D2 wet dwarf shrub heath / A3 scattered trees 

NR 4440 6728: 

Daimh-sgeir. Rhododendron and silver birch in wet heath above the re-entrant. Species identified in 

the wet heath include heath rush, purple moor grass, mat grass (Nardus stricta), velvet bent, 

crowberry and marsh gentian (Gentiana pneumonanthe). 

 

Target notes 37, 38 and 39 

Removed. 

 

Target note 40 

D2 wet dwarf shrub heath / C1 Bracken / D1 dry dwarf shrub heath 

NR 4487 6756: 

Point at which the footprint boundary crosses re-entrant. East of this point the wet heath continues 

with the banks of the re-entrant lined with bracken and dry heath matrix as has occurred up to this 

point. Ground is generally sloping uphill to the east and is gently undulating (Plate 21).  

 

  
Plate 21 wet heath, facing west towards 

the Sound of Islay 

Plate 22 wet heath adjacent to small lochan 

 

Target note 41 
B5 Marsh / marshy grassland / G1 Standing water 

NR 4467 6777 
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Area south east of the small lochan (possibly flooding) located approximately mid way between re-

entrants (on map). Very shallow water was present at the time of survey, with numerous tussocks 

emerging from the water (Plate 22). Whorl leaved water milfoil was identified in the lochan and the 

area was dominated by mosses.  

 
Target note 42  
G1 Standing water 

NR 4464 6776: 
Small oligotrophic lochan, with soft rush, heath rush, Sphagnum mosses, Polytricum commune and 

hard fern. In the wet heath surrounding the pond crowberry and marsh gentian were recorded, along 

with ling and bell heathers and bog asphodel. 

 

Target note 43 
B5 Marsh / marshy grassland  

NR 4466 6792: 

Neutral grassland, tussocky and very wet between tussocks of purple moor grass.  Also present 

were deer grass, mat grass, tormentil, Sphagnum mosses and bog asphodel.   No heather was 

present at this location. 

 

Target note 44 
G1 Standing water 
NR 4474 6803: 

Small lochan draining into the northern re-entrant.  Whorl leaved water milfoil, soft rush and 

Sphagnum mosses recorded, surrounded by bracken to the north and grassland (TN43) to the 

south.  

 

Target note 45 
C1 Bracken / D2 wet dwarf shrub heath 
NR 4458 6800: 

Bracken and heath matrix on the left bank of the re-entrant.  Up stream along northern re-entrant, 

wood rush sheep’s & and wood sorrel, Cladonia portentosa, and sharp flowered rush.  Patches of 

trees are present on the bank, including silver birch, downy birch, holly, bay willow (Salix pentandra) 

and alder.  

   

 

Target note 46 
NR 4437 6798: 

Search for otter signs at the southern most possible cable landfall site. No spraint found but bits of 

crab were found possibly as remnant of an otters meal.  
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4 CONCLUSIONS 

4.1 Habitats 

The study area of the proposed scheme contains a complex habitat matrix incorporating wet and dry 

heath, bracken, oligotrophic lochans, with occasional scattered deciduous trees on sloping ground.  

Two streams cut across the study area from east to west, forming deep gorges and entering the 

Sound of Islay.  The topography of the land is characteristically hilly, with the wet heath habitat of 

high species richness and high quality.  Bracken and dry heath habitat dominates areas of dry raised 

ground, with valley mire and wet boggy habitat dominating the hollows of ground.  The coastal 

margin is predominantly vegetated sea cliff in the north of the footprint, separated from the shoreline 

by the single track road servicing the Isle of Jura, with small sheltered bedrock outcrops, shingle and 

gravel embayments distributed up the coastline.   

 

4.2 Protected habitats 

There are no Special Areas of Conservation (SAC), Sites of Special Scientific Interest (SSSI) or 

National or Local Natures Reserves (NNR and LNR respectively) in or adjacent to the proposed 

footprint.   

 

Three terrestrial habitats listed under Annex I of the EU Habitats Directive are abundantly present on 

the Isle of Jura. These are as follows: 

 

 North Atlantic wet heath; 

 Blanket bog; 

 European dry heath 

 

Both wet and dry heaths were dominating habitats across much of the study area, with bog features 

present in hollows and flushes within the topography of the study area. 

 

Argyll and Bute have several habitats for which Biodiversity Action Plans have been developed 

which were found within the footprint of the proposed scheme.  They are as follows: 

 

 Broad habitats 

   

  Improved grassland; 

  Rivers and streams; and 

  Standing open water and canals. 

 

Local habitats 

  Open hill ground; 

  Peatlands; and 

  Species Rich Grassland. 

  

 Priority Habitats 

 Coastal vegetated shingle; and 

  Maritime cliff and slopes. 

 

4.3 Protected species 

Although a protected species survey was not being completed alongside the Phase 1 Habitat 

survey, several protected species were encountered which have been recorded below. 

 

Otter 

Otters are protected by the EC Habitats Directive, which is transposed into domestic law through the 

Conservation (Natural Habitats, &c.) Regulations 1994. The latter are hereafter referred to as 'the 

Habitats Regulations'. Under the Habitats Regulations, otters are classed as "European Protected 

Species" and therefore given the highest level of species protection.  

 

The Conservation (Natural Habitats, &c.) Amendment (Scotland) Regulations 2007 enhanced this 

protection such that, in summary, it is now illegal to: 

 deliberately or recklessly kill, injure or take (capture) an otter  

 deliberately or recklessly disturb
1
 or harass an otter  

 damage, destroy or obstruct access to a breeding site or resting place of an otter (i.e an otter 

shelter)  

 

Thus, otter shelters are legally protected whether or not an otter is present. 

 

Otters were recorded at several locations throughout the study area and given the relatively 

undisturbed environment on Jura, it was presumed the whole study area encompasses territory for 

otters, with the regular sightings around the mouths of the two streams in the middle of the study 

area suggest these freshwater sources are important to local otters for washing fur, and provision of 

other habitat requirements.  Signs of otters (footprints, spraints and remains of feeding activity) were 

recorded on Islay during surveys in of potential cable landing sites during summer 2009 (Royal 

Haskoning, 2009b), and otters were recorded just north of the proposed footprint during surveys for 

the proposed Inver Estate Hydro scheme (MacGillivray, 2009). 

 

Of particular note, otters were recorded at the following locations: 

 

 During the intertidal survey of site B a large otter (Lutra lutra) was spotted approximately 

30m offshore at 13:40 (on the incoming tide), from there it moved south along the shore 

whilst fishing. The otter came ashore at the site where the Abhain Mhor (stream) enters the 

Sound of Islay and emerged from the water with a prey item (likely a fish). The otter then 

swam up the stream to just below the bridge where it dived and surveyors lost sight of it.  No 

signs of otters (tracks or spraints) were found on the shore at this site.  Rock armouring is 

present around a small road bridge over the stream.  It is possible that the otter may have 

retreated to a lie-up within the rock armouring. 

 

 During the survey at site C a large otter was sighted approaching rocks at the northern end 

of the bay. The otter approached from the north at 10.55am (around slack water low tide) 

then spent 20 minutes on and around the rocks uncovered by the low tide before swimming 

west into the Sound of Islay.  No other signs (tracks, spraints, or feeding remnants) of otter 

were found at this location. 

 

 

A dedicated otter survey is planned for the cable development at all locations, and advice will be 

required to be sought from Scottish Natural Heritage (SNH) to establish mitigation measures to 
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reduce impacts
*
.  Otter surveys are not seasonally dependant, and can be accurately completed at 

any time of the year. 

 

Adder  

The adder (Vipera berus) is one of four British reptiles found in Scotland and is listed on Schedule 5 

(Protected animals) of the Wildlife and Countryside Act 1981 of the United Kingdom (W5.Oct01) 

(Sections 9(1) "killing & injuring" and 9(5) "sale" only). This species is listed on the Dangerous Wild 

Animals Act 1976 (as amended by The Dangerous Wild Animals Act 1976 (Modification) Order 

1984).  

 

Adders are likely to have been hibernating at the time of survey (NB hibernation occurs October to 

February), however suitable adder habitat (i.e. moorland, heath and bogs) was present throughout 

the study area on Jura.  As concluded in the survey reports for Islay landing sites, further surveys 

may be required and consultation should be sought with SNH regarding the potential impact to this 

species. 

 

Golden Eagle 

The golden eagle (Aquila chrysaetos) is afforded protection under the Schedule 1 of the Wildlife 

and Countryside Act 1981.  It is an offence to intentionally take, injure or kill a golden eagle or to 

take, damage or destroy its nest, eggs or young. It is also an offence to intentionally or recklessly 

disturb the birds close to their nest during the breeding season.  The Nature Conservation (Scotland) 

Act 2004 widens this protection and provides additional protection for the golden eagle in Scotland. 

 

A juvenile golden eagle was observed hovering low above surveyors at Site D during the low tide.  

This observation should be added to the ornithology survey work. 

 

Sea Eagle 

The sea eagle, or white tailed eagle (Haliaeetus albicilla), is afforded protection under the Schedule 

1 of the Wildlife and Countryside Act 1981.  It is an offence to intentionally take, injure or kill a golden 

eagle or to take, damage or destroy its nest, eggs or young. It is also an offence to intentionally or 

recklessly disturb the birds close to their nest during the breeding season. The Nature Conservation 

(Scotland) Act 2004 widens this protection and provides additional protection for the sea eagle in 

Scotland 

 

 

An adult sea eagle was observed circling above surveyors at Site D before settling on top of the 

vegetated seacliff.  This observation should be added to the ornithology survey work. 

 

 

Pinnipeds 

Pinnipeds found within Scottish waters are protected by a range of national and international 

obligations.  In Great Britain, legislation, which extends to territorial waters, prohibits certain methods 

of killing seals, which include using poison or firearms other than a rifle. There is currently a total 

prohibition on the killing, injuring and taking of common seals in Scotland and a more limited 

geographical restriction concerning grey seals.  

 

                                                   
*
 Guidance is available from www.snh.org.uk/publications/on-line/wildlife/otters/default.asp 

 Grey seals (and common seals (Phoca vitulina) are protected under Annex 1 and 2 of the 

Bonn Convention, and Annex II, IV and V of the Council Directive 92/43/EC on the 

Conservation of Natural Habitats and of Wild Fauna and Flora, Annex IV (the 'Habitats 

Directive').  The are also listed under Conservation Regulations Schedule 3 of the 

Conservation (Natural Habitats and c_)Regulations 1994.  

 Common seals are also classed as a UK Biodiversity Action Plan (BAP) species. 

 Specific legislation for seals is also provided in the Conservation of Seals Act 1970. The 

close season for seals in (some areas of) Scotland was extended by the Conservation of 

Seals (Scotland) Order 2002. 

 
 

During the survey, a grey seal was observed milling close to the shore at Feolin ferry slip at slack 

low water.  This sighting should be considered within the marine mammal assessment work as part 

of this project. 

 

4.4 Invasive species 

The study area was assessed for terrestrial invasive species during the Phase 1 Habitat survey.  No 

assessment was made of aquatic invasive species. 

 

The terrestrial invasive species included in the survey are as follows: 

 

Giant hogweed 

Giant hogweed (Heracleum mantegazzianum) is listed under the Wildlife and Countryside Act 1981.   

 

No giant hogweed was present in the study area, and no further survey is required for this species.   

 

Japanese knotweed 

Japanese Knotweed originated in Japan and Northern China, and is a tall, perennial plant with 

vigorous growth which has been widely disturbed throughout Europe.  As this species has been 

removed from the natural enemies that control its growth in its native range in Japan, it out competes 

native plants and animals in this country (Environment Agency 2005). 

 

The Wildlife and Countryside Act 1981, provides the primary controls on release of non native 

species into the wild in the UK. Listed below is the legislation which covers the handling and disposal 

of Japanese knotweed. These have consequences for a wide range of people, including developers, 

local authorities and land owners. 

 

 Wildlife and Countryside Act 1981;  

 Environmental Protection Act 1990;  

 Waste Management Licensing Regulations 1994; and  

 Hazardous Waste Regulations 2005.  

 

No Japanese knotweed was present in the study area, and no further survey is required for this 

species. 

 

Rhododendron 

Rhododendron can be difficult to control and forms dense impenetrable thickets that are difficult to 

treat, and is a threat to biodiversity, out-competing native species and monopolising local 
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environments; Rhododendron also exudes toxic chemicals into the soil around them to suppress 

competing vegetation.  

 

Rhododendron is not required by legislation to be removed.  No further work is therefore required for 

this species by law however best practice should ensure minimisation of spread across the site. 

 

Rhododendron (Rhodendron ponticum) was rare through the study area, and has been recorded 

within the target notes.  The species was generally found as and as small sprigs within the acidic 

heath and moorland complexes.   

 

Himalayan balsam 

No Himalayan balsam (Impatiens glandulifera) was recorded within the study area and no further 

survey is required for this species. 

 

4.5 Ecological assessment of landfall sites 

From an environmental perspective, some of the potential landfall sites are preferable to others. 

Landfall Sites A (Feolin Ferry Terminal) and D (Site of existing cable landfall) have already been 

altered due to anthropogenic activities and therefore would only suffer an additional disturbance 

whereas Sites B and C have are in a relatively undisturbed state and otters using these sites for 

holts, washing or feeding activities would therefore be more sensitive to construction works.  If the 

terrestrial cable could be installed sympathetically alongside the A846 the impacts would be 

minimised, however cliffs are present along the eastern boundary of the road, with the shore closely 

positioned along the western boundary.  It is presumed cabling would be required to run adjacent to 

the road due to the hard constraints on either side.  It is not known whether the available space 

alongside the road would be sufficient, and as the linear single track road is the only road on Jura, 

forming a lifeline connection with the ferry to Islay, consideration must be taken during construction 

to not obstruct this access route to vehicles.  Crossings by the existing road bridges would also be 

required to cross the two rivers which cut across the study area.  Both rivers are likely to be suitable 

habitat for otters and salmonids, both species protected under European law. Should it be decided 

that cable routing will make landfall on Jura an otter survey and salmonid habitat assessment will be 

conducted to confirm if this is correct. 

 

 

If it is not possible to run the cabling along the road and therefore the cable route needed to be 

inland of the A846, two large steepsided gullies would have to be negotiated (with potential 

implications to otter and/or salmonid habitats as discussed above) and access roads would need to 

built which are likely to cause a greater environmental impact, particularly with regards to the 

northern potential landing sites which have a longer terrestrial landfall and will therefore impact on a 

wider area than the southern sites.  

 

Aside from the ecological implications of cable routing on land, the impact to the visual landscape 

must be considered, if this option was chosen.  Jura is designated as a National Scenic Area and 

currently exists as a rugged island with little development, with much of the land owned by estates 

and roamed by red deer.  The cabling would therefore have to be incorporated sympathetically into 

the landscape to be in-keeping with the current environment and its designations. 

    

Site A has been subjected to highest levels of anthropogenic activity, which is mainly infrastructure 

associated with the ferry terminal. It is also located close to the proposed scheme.  Due to the 

current levels of disturbance at this area, Site A is a preferable location in terms of intertidal habitat 

and protected species, however if cable landfall were to occur at Site A the cable would need to be 

installed across the longest distance of complicated terrestrial terrain of wet heath and bog mosaic, 

and important and fragile habitat, making the location unpreferable for terrestrial habitats. 

 

Sites B and C, in the middle of the footprint coastline, are situated close to river mouths, which both 

have potential to provide an important habitat resource for local otters. Indeed an otter was sighted 

in the vicinity of both the river mouths during the intertidal survey of these sites. Fresh water is 

important for otters to maintain the waterproof properties of their fur (Twelves, undated; Roper, in 

draft). Freshwater as easily accessible yet undisturbed as this river mouth is scarce along the 

coastline, with these two rivers being the most suitable for otters in the 3.5km stretch of coastline in 

the habitat footprint.  Although the single track road lies close to these two sites, subjecting them to 

limited disturbance, the potential adverse impact to local otter populations will be greatest at these 

locations.  This does not mean that works are precluded in this area, but a targeted otter survey 

would be recommended in advance of any construction, and works which minimise disturbance to 

the rivers are likely to be preferable.   

 

Site D is a preferable location for cable landfall on Jura as it has an existing cable landfall, as has 

been subjected to anthropogenic disturbance with limited residual impact. Terrestrial cable routing 

from this point will not encounter the problems associated with Sites A, B or C (as discussed above) 

as it is located to the south of the A846 and would therefore not create such a large visual impact. 

Approximately 200m south of the existing cable landfall is a small stream which may provide 

potential habitat for otters.  A walkover was completed of the area surrounding the cable routing and 

no signs of otters were located however this does not conclude that otters do not use this site.  The 

existing cable and associated hard casing has created an artificial reef which supports a greater 

diversity of species than the surrounding area, which was characterised by sandy substrates with 

scattered boulders. It can therefore be assumed that within a few years natural succession would 

occur on the new cable and hard casing leading to greater species richness and diversity on the 

artificial reef. 

 

Overall, as otters are regularly observed from Jura and were recorded on three days on surveying, it 

is recommended that when decisions are made as to the whereabouts of the cable landfall (i.e. Islay 

or Jura), further detailed and targeted otter surveys will be required to assess for the presence of 

holts, lie-ups, couches etc in the proposed footprint to inform detailed design. 
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5 RECOMMENDATIONS 

Following the Phase 1 Habitat survey, several recommendations are made and are as follows: 

 

1) Site D and south of the river at Site C are ecologically preferred options for cable landings 

regarding minimising the impacts on quality habitats and protected species, however no site 

is deemed unsuitable on ecological grounds.    

 

2) A thorough Phase 1 Habitat survey was completed across the whole site, however was 

completed outwith the optimum season.  It is therefore recommended that consultation 

occurs with SNH following the decision as to which landing site is the preferred choice 

(following consideration of all factors including engineering, land ownership, feasibility, cost 

etc). 

 

3) An otter survey is required for all proposed landing sites.  These surveys are currently being 

planned.  

 

4) A terrestrial invasive species survey is not required for the Isle of Jura. 

 

5) An aquatic invasive species survey was not completed during the Phase 1 Habitat Survey, 

and advice should be sought from SNH as to whether one is required. 

 

6) Advice should be sought from SNH regarding reptile mitigation. 

 

7) The sightings of grey seal should be added to the marine mammal baseline. 

 

8) The sighting of golden eagle and sea eagle should be added to the ornithology baseline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 SPECIES LIST 

Latin Name Common Name 

Moses and Lichens  

 Mosses (indet.) 

Cladonia floerkeana A lichen  

Cladonia portentosa A Lichen  

Polytricum commune A moss  

Sphagnum spp. Sphagnum mosses 

  

Grasses, rushes and ferns  

Agrostis canina velvet bent  

Asplenium trichomanes maidenhair spleenwort  

Blechnum spicant hard fern  

Cynosurus cristatus crested dog tail  

Deschampsia caespitosa tufted hair grass  

Dryopteris dilitata broad buckler fern 

Eriophorum angustifolium cotton grass  

Festuca ovina sheep’s fescue  

Holcus lanatus Yorkshire fog  

Juncus acutiflorus sharp flowered rush  

Juncus effusus soft rush  

Juncus squarrosus heath rush  

Luzula sylvatica great woodrush  

Molina caerulea purple moor grass  

Nardus stricta mat grass  

Pteridium aquilinum Bracken  

Trichophorum cespitosum deer grass 

  

Trees and shrubs  

Alnus glutinosa common alder  

Alnus incana grey alder  

Betula pendula silver birch  

Betula pubescens downy birch  

Ilex aquilinum holly  

Quercus robur pedunculate oak  

Rhododendron ponticum rhododendron  

Salix alba white willow  

Salix fragilis crack willow  

Salix indet. A willow  

Salix pentandra bay willow  

Sorbus aucuparia rowan  

Ulex europaea gorse  

Herbs, flowers and ericoids  

Bellis perennis daisy  
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Calluna vulgaris ling  

Cirsium spp. A thistle  

Digitatum purpurea foxglove  

Drosera rotundifolia round leaved sundew  

Empetrum nigrum crowberry  

Erica cinerea bell heather  

Erica tetralix cross leaf heather  

Gallium saxatile heath bedstraw  

Gentiana pneumonanthe marsh gentian  

Isoetes echinosporo spring quillwort  

Myrica gale bog myrtle  

myriophyllum verticillatum whorl leaved water milfoil  

Narthecium ossifragum bog asphodel  

Oxalis acetosella wood sorrel  

Pedicularis sylvatica lousewort  

Plantago lanceolata ribwort plantain  

Potentilla erecta tormentil  

Rubus fructicosus bramble  

Rumex acetosella sheep sorrel  

Succisa pratense devils-bit scabious  

Taraxacum officinalis dandelion  

Urtica dioica nettle  

Vaccinium myrtillus bilberry  

 

 

=o=o=o= 
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1 INTRODUCTION 

1.1 Scheme description 

 

Scottish Power Renewables (SPR) has commissioned Haskoning UK Ltd to assist in applications for 

consent to install a demonstration tidal turbine array within the Sound of Islay, Scotland. The 

proposed area of interest lies within the central channel of the Sound of Islay.  The demonstration 

tidal array of ten devices would be deployed within this area and is anticipated to have a footprint of 

approximately 0.4 km
2
.  The turbines would generate up to 10MW of power and will be linked via 

underwater cabling to onshore infrastructure on either Islay or Jura. SPR are currently investigating 

four potential landing sites on Jura for cable routing onshore to a potential substation the location of 

which is yet to be determined.  

 

To inform the Environmental Impact Assessment an intertidal survey was undertaken on the 17
th
 18

th
 

and 19
th
 November to assess each of the four locations presented in Figure 1.1.  The intertidal 

survey was completed in conjunction with the Phase 1 habitat survey of potential cable routes (Royal 

Haskoning 2009a).  The survey was completed late in the season, and there is potential some 

smaller/more fragile species of alga may have died back at the time of survey. 

 

An intertidal survey was completed August 2009 on Islay (Royal Haskoning 2009b), to assess six 

potential cable landfall sites directly opposite the potential Jura footprint, which is discussed in this 

report. This survey used identical techniques to the present survey but was conducted during the 

summer when a greater number of species are generally present.  

 

 

 



Chapter 16 Terrestrial and Intertidal Ecology 

 

Appendix 16-4          “Inter-tidal survey of the potential cable routes on the Isle of Jura” 

 

 

 

 

July 2010  Sound of Islay Demonstration Tidal Array Environmental Statement 
Page 4 of Appendix 16.4 

 
Figure 1.1. Locations of intertidal survey sites A – D. 

 

 

 

 

 

1.2 Aims and Objectives 

The intertidal survey aimed to identify the biotopes and their zonation and distribution  at four 

locations along Jura coastline, bordering the Sound of Islay.  Each location has been identified by 

Scottish Power as a potential cable route landing area for the proposed tidal turbine array.   

 

The main objectives were to: 

 

a) Complete at minimum 1 re-locatable transect at each of the four locations; 

b) Identify species present at each of the locations, noting rare, protected or non-native species; 

c) Provide photographic records of each location; and 

d) Identify the biotopes present at each location and determine their distribution. 
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2 METHODOLOGY 

Four sites were surveyed at low spring tide during the 17
th
 18

th
 and 19

th
 of November, 2009 (Figure 

1.1). Weather conditions varied throughout the survey as follows: The 17
th
 was clear with a gentle 

breeze from the southwest; the 18
th
 was overcast with slight rainfall occurring toward the end of the 

day’s survey, and during the 19
th
 heavy rain persisted throughout the day with moderate to strong 

south-westerly wind. Visibility ranged from good to moderate throughout the survey. The survey was 

completed by two experienced ecologists operating on foot, using a number of methods and 

techniques, including techniques based upon those specified in the Countryside Council for Wales 

(CCW) report ‘CCW Handbook for marine intertidal Phase 1 mapping’ (Wyn et al., 2000) and the 

‘Marine Nature Conservation Review: Rationale and methods’ (Hiscock, 1996). 

 

A hand held Garmin Global Positioning System (GPS) was used to provide positioning data for each 

transect and throughout the survey.  Transects were predominantly placed at a location most suited 

for cables to be brought ashore, i.e. avoiding large areas of bedrock and large boulders.  Where a 

matrix of substrates were present, an additional transect was completed to inform on all potential 

biotopes present at each site especially when the probable cable sighting transect was atypical of 

the shore at that location. 

 

Each transect was surveyed from the top of the shore to the low shore, with the aim of recording all 

typical biotopes within the study area. A 100m tape measure was used to mark the position of the 

transect, and to determine the extent in meters of each biotope within the context of the shore. Each 

zone or biotope was assessed for the species present and was photographed. Where features 

(biological or physical) were encountered of interest outside the transects (and in geographically 

discrete areas) target notes were used to record and sketch maps were drawn of the feature. 

Biotopes within each transect were assigned codes under the 2004 JNCC Biotope classification 

(Connor, et al, 2004).  A species list is provided in Section 5.1 with a description of each biotope 

provided in Section 5.2. 

 

Additional data was recorded during the intertidal survey to include positive sightings of, tracks or 

signs of marine mammals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 RESULTS 

3.1 Site A – Feolin Ferry Terminal  

Site A, the most northern site, was located just north of the ferry terminal (Figure 1.1) and was 

accessed via the ferry waiting area car park. The site was surveyed using two transects (A1 and A2) 

on the 19
th
 November at 12:35am.     

 

The site consisted of a wide bay bordered by the Ferry terminal seawall to the south and a 

protruding rocky outcrop to the north (Figure 3.1). Much of the bay consisted of shingle (mostly 

pebble and cobbles) with occasional patches of sand and boulders (which were mainly at the top of 

the shore). Areas of exposed bedrock and large boulders made up much of the northern part of site 

A, with the bedrock extended down from a small but steep rocky headland and continuing to the 

north (Figure 3.1). Two small streams entered the Sound of Islay at site A, the first dispersed 

through the shingle in the southern part of the bay whilst the second formed a more obvious channel 

just north of the exposed rock (Figure 3.1). Fucoids and Ascophyllum nodosum dominated the lower 

shore of much of the area particularly in the north whilst the upper shore supported few species.   

 

Two transects were surveyed at this site (Figure 3.1) – the first (A1: NR 44083 69275, bearing: 295
o
, 

Plate 3.1 & 3.2) took the line of least resistance up the shore and was therefore considered probably 

the most suitable line for the installation of a cable. Biotopes for this transect are described in Table 

3.1 and shown in Plates 3.3 and 3.4. Transect A1 was not deemed typical of the shore at this 

predominantly rocky site so a second transect (A2: NR 44104 69359, Bearing 281
o
,
 
Plate 3.2) was 

surveyed to assess the exposed bedrock and rock pool habitats of the northern part of the bay. 

Biotopes for this transect are described in Table 3.2 and Plates 3.5 to 3.8. 

 

          
Plate 3.1. Transect A1: View up 

transect from water level  

Plate 3.2. Transect A2: view up 

transect from lower shore 

Weather conditions during the survey were less then optimum with heavy rain and moderate winds 

from the south west. Sea state remained fairly calm throughout the survey and did not inhibit work 

on the lower shore.     
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Table 3.1. Transect biotopes at Site A1 

Location on tape 

measure (m) 

Description Biotope 

0.00 – 2.30 Shingle composed mainly of pebbles LS.LCS.Sh 

2.30 - 2.80 Strand line on boulders and pebble 

shingle. 

LS.LSa.St 

2.80 - 13.80  

 

Fucus spiralis, on loose cobles, 

pebbles and some small boulders 

LS.LCS.Sh 

13.80 - 15.00 

(water line) and 

below  

Fucus vesiculosus, in small clumps 

on gravel and pebble substrate 

LS.LCS.Sh and 

LR.LLR.F.Fves.X 

 

 

 
 

Plate 3.3. Transect A1: view from upper 

shore down transect showing biotopes 

encountered.  

Plate 3.4. Transect A1: looking north from the transect 

location, providing a view of the shoreline in profile.   

 

Table 3.2. Transect biotopes at Site A.2 

Location on tape 

measure (m) 

Description Biotope 

0.00 - 4.50 Large boulders and rocks. A 

scattered strandline (approximately 

3m wide) within this zone, location 

and extent not clearly defined. Larger 

boulders and rock support Verrucaria 

maura. 

LS.LSa.St and 

LR.FLR.Lic.Ver.Ver 

4.50 - 9.00  

 

Ramalina siliquosa, Xanthoria sp. 

and Verrucaria maura on boulders 

and exposed bedrock  

LR.FLR.Lic.Ver.Ver 

9.0 – 10.60 Abundant Pelvetia canaliculata, 

occasional and small clumps of 

Fucus spiralis. Verrucaria maura, 

and Ulva enteromorpha are both 

present, on a substrate of mainly 

pebbles and large cobbles 

LR.MLR.BF.PelB 

Location on tape 

measure (m) 

Description Biotope 

10.60 - 17.30 A low lying partly enclosed rock pool 

on lower ground containing many of 

the species found below 24.7m (see 

below) with the addition of: Ulva 

lactuca and Polyides rotundus. The 

substrate was composed of Bedrock 

and boulders 

LR.FLR.Rkp 

17.30 - 24.70 Fucus spiralis on higher ground and, 

Ascophyllum nodosum, on lower 

ground with Cladophora, 

Hildenbrandia rubra, Nucella lapillus 

and Patella sp on substrate 

composed of mainly bedrock with 

some boulders, Chthamalus 

montagui, Semibalanus balanoides 

found on exposed rock. 

LR.LLR.F.Asc.FS 

24.70 (water line) 

and below 

Abundant Ascophyllum nodosum, 

with Polysiphonia lanosa, Fucus 

vesiculosus, Fucus serratus. Fucus 

spiralis present on the higher rock, 

Chthamalus stellatus, Semibalanus 

balanoides, Patella sp., Littorina 

obtusata, Cladophora, Chondrus 

crispus, Plocamium cartilagineum, 

Porifera indet. (orange), green algae 

indet. (hard crustose), Hildenbrandia 

rubra all present. Substrate 

composed of undulating bedrock and 

boulders. 

LR.LLR.F.Asc.FS 

 

 

  
Plate 3.5. Transect A2: lower shore 

with bedrock  and boulders supporting 

Ascophyllum nodosum and Fucoids 

Plate 3.6. Transect A2: Mid shore 

dominated by Fucus spiralis, 

especially on the higher ground 
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Plate 3.7. Transect A2: Rock pool Plate 3.8. Transect A2: Above the 

rock pool showing the Fucus spiralis 

zone and Pelvetia canaliculata zone 

boundary  

 
Figure 3.1. Sketch Map of Site A - showing target notes and distribution of species and 

habitats 

 

No signs of the presence of marine mammals (spraints, tracks, food remnants) were recorded at this 

site during the intertidal survey. However a grey seal (Halichoerus grypus) was sighted on 16
th
 

November milling near the ferry port wall.  

 

3.2 Site B – McDougal’s Bay 

Site B was located approximately 500m south of site A at the northern end of McDougal’s Bay. This 

site was accessed via the A486 which had adequate roadside parking. The site was surveyed using 

a single transect (B) on the 19
th
 November at 13:35pm.     

 

The site consisted of relatively straight uniform coastline roughly forming a wide bay (Figures 1.1 

and 3.2). The shore which sloped steeply down to the waters edge consisted of cobble and pebble 

shingle with occasional boulders which were mainly on the mid to lower shore (Figure 3.2). The top 

of the shore was bordered by a steep bank approximately 1.5 meters high on which a bracken and 

grassy matrix was present.   

 

The transect surveyed at this site ran from the point at which the shingle met the bank (at NR 44083 

69275, Figure 3.2, plates 3.9 & 3.10) down the shore on a bearing of 246
o
 to well below the water 

line. Biotopes for this transect are described in Table 3.3 and Plates 3.11 to 3.12.   

 

Table 3.3. Biotopes at Transect B 

Location on tape 

measure (m) 

Description Biotope 

0 - 1.40 Above the strand line. Mainly 

pebbles with some cobbles   

LS.LCS.Sh 

1.4 – 3.00 The strand line on pebbles cobbles 

and boulders (plate 3.11).   

LS.LSa.St 

3.00 - 13.10 The substrate is mainly cobbles 

pebbles and boulders with some 

gravel. Larger boulders support small 

amounts of Pelvetia canaliculata, 

Patella sp. and Fucus spiralis.  

Verrucaria maura and yellow and 

grey lichens were found on larger   

boulders (Plate 3.12). 

LS.LCS.Sh and 

LR.FLR.Lic.Ver.Ver 

13.10 – 15.00 Rare scattered Fucus spiralis on 

cobbles.  

LS.LCS.Sh 

15- and below  Ascophyllum nodosum, Fucus 

serratus, Fucus vesiculosus are all 

present but are not covering much 

area. The substrate is composed of 

cobbles and small boulders. 

LS.LCS.Sh and 

LR.MLR.BF 

 

 
 

Plate 3.9. Transect B: Taken 

from water looking up the 

transect 

Plate 3.10. Transect B: Taken from the transect 

facing North 

 

Weather conditions during this part of the survey were less then optimum with heavy rain and 

moderate winds from the south west. Sea state remained fairly calm throughout the survey and did 

not inhibit work on the lower shore.     

 

N 
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Plate 3.11. Transect B: Boulders 

with supporting lichens on a 

shingle dominated shore  

Plate 3.12. Transect B: The 

strand line on cobbles and 

boulders  

 

During the intertidal survey of site B a large otter (Lutra lutra) was spotted approximately 30m 

offshore at 13:40pm (on the incoming tide), from there it moved south along the shore whilst fishing. 

The otter came ashore at the site where the Abhain Mhor (stream) enters the Sound of Islay and 

emerged from the water with a prey item (probably a fish Plate 4,1), which it proceeded to eat in the 

intertidal. The otter then swam up the stream to just below the bridge where it dived and surveyors 

lost sight of it.  No signs of otters (tracks or spraints) were found on the shore at this site although 

this is likely to be because the river was in spate and therefore has washed away any signs.  Rock 

armouring is present around a small road bridge over the stream.  It is possible that the otter may 

have retreated to a lie-up within the rock armouring. 

 

 
Figure 3.2. Sketch Map of Site B- showing target notes and distribution of species and 

habitats 

 

 

3.3 Site C – South of the mouth of Abhainn an Daimh-sgeir  

Site C was located just to the south of the mouth of the Abhainn an Daimh-sgeir (stream) (Figure 

1.1) and was accessed via the A486 which had adequate roadside parking. The site was surveyed 

using two transects (C.1 and C.2) on the 17
th
 November at 11:00am. 

     

The site consisted of a small embayment bordered on the north by a small rocky headland that in 

turn forms the southern bank of the Abhainn an Daimh-sgeir (a small stream that flows down a steep 

sided gorge and into the Sound of Islay). Exposed bedrock continues down from the rocky headland 

and into the Sound to form the northern shore of the bay. The shore in the middle and southern 

sections of the bay was composed of shingle with occasional patches of bedrock (Figure 3.3). Two 

small unnamed and unmapped streams were present on the shore at the time of the survey the first 

which was located in the south and flowed across the shore in a diffuse nature, while the second, 

which was very small, flowed down the shore in a more obvious channel (Figure 3.3).  

 

The lower shore across much of the bay was dominated by fucoids and Ascophyllum nodosum, 

whilst the upper shore supported few species. The upper shore was bordered by a bank upon which 

a matrix of marshland and grassland habitat existed. The bank was less than 1m high at its southern 

end and was steeper and higher in the north.  

 

Two transects were surveyed at this site (Figure 3.3) – the first (C1: NR:44241 67190 plate 3.13) 

took a line from the headline down through the edge of the border between bedrock and shingle 

(Figure 3.3) and was positioned to capture as many different habitats as possible. The second 

transect (C2: NR: 44267 67167, Plate 3.14) assessed the middle of the bay along a line with few 

N 
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features to gather information which was more typical of the bay and also a more appropriate line for 

cable landfall (Figure 3.3).   

 

        
Plate 3.13. Transect C1: View down 
transect from the foot of the rocky 
headland.  

Plate 3.14. Transect C2: View up 
transect from the water line 

 

 

Details of the biotopes found in transect C1 are displayed in Table 3.4 and Plates 3.15 and 3.16 and 

details of C2 are displayed in Table 3.5 and plates 3.17 and 3.18. 

 

Table 3.4. Transect biotopes at Site C1 

Location on tape 

measure (m) 

Description Biotope 

0 - 4.9 (NR44248 

67202) 

Ramalina siliquosa and Xanthoria sp. 

on bedrock and boulders.  

LR.FLR.Lic.YG 

4.9 - 6.60 Verrucaria maura, yellow and grey 

lichens 

LR.FLR.LIc.YG 

6.60 – 7.20 Pelvetia canaliculata, Verrucaria 

maura, yellow land grey lichens on 

cobbles, boulders, and bedrock.  

LR.FLR.Lic.Ver.B  

7.20 - 8.80 Fucus spiralis with Pelvetia 

canaliculata on higher ground, 

Littorina littorea and Littorina 

obtusata, Cladophora sp, Ulva 

enteromorpha, Hildenbrandia rubra, 

Patella sp all present (Plate 3.15). 

Bedrock at sides of transect and 

cobles and pebbles in gully.     

LR.LLR.F.Fspi.X and 

LR.MLR.BF.PelB 

8.80 – 11.80 Scattered Ascophyllum nodosum LR.LLR.F.Asc.FS and  

Location on tape 

measure (m) 

Description Biotope 

with Spirobis spirobis, 5% cover of 

seaweeds. The transect runs through 

a gully and on the rocks either side 

of this are Pelvetia canaliculata, 

Patella sp., Verrucaria maura and 

Chthamalus montagui are all present 

on bedrock. 

LR.MLR.BF.PelB 

11.80 – 15.30 

(waters edge at 

12.80) 

Fucus serratus with Spirobis 

spirobis, Ascophyllum nodosum, 

Polysiphonia lanosa, Cladophora, 

pink encrusting algae (possibly 

Lithothamnion) Patella sp. and 

Chondrus crispus are all present 

(plate 3.16). Algal cover is 

approximately 80%. Nucella lapillus, 

Halichondria panacea, Carcinus 

maenas and amphipods are also 

present  

LR.LLR.F.Asc.FS 

15.30 – and below 

(NR 44241 67190) 

Himanthalia elongate with Ceramium 

sp. attached, Fucus serratus with 

Spirobis spirobis attached. Littorina 

obtusata are all present. Laminaria 

digitata was also seen to be 

approximately 10m out from lowest 

point that surveyors could safely 

reach. Visibility through water was 

poor due to its dark brown colour 

(presumably as a result of surface 

run off as a result of recent rain). 

LR.LLR.F.Fserr.X 

 

Weather conditions throughout the survey of site C were favourable, clear skies gave good visibility 

and a light south-westerly breeze had little or no effect on the sea state which was calm.  

 

  
Plate 3.15. Transect C.1: Mid section of 

the transect   

Plate 3.16. Transect C.1: looking north 

from the transect toward the rocky 

headland 

 

Table 3.4. Transect biotopes at Site C.2 
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Location on tape 

measure (m) 

Description Biotope 

0.7 - 0 Yellow and white lichens on exposed 

rock. 

LR.FLR.Lic.YG 

3.10 – 0.7 Strandline on cobbles LS.LSa.St 

3.10 – 11.90 Cobbles and pebbles with no algae. LS.LCS.Sh 

11.90 - 14.1 

(12.80 is the water 

line) 

 

Ascophyllum nodosum (not as much 

as in next zone), Fucus spiralis, Ulva 

enteromorpha, brown (filamentous 

feathery) algae indet., (possibly 

Spongonema tomentosum, or an 

Ectocarpus sp.) and Porphyra 

umbilicalis on mainly cobbles and 

occasional boulders (plate 3.17) 

LR.LLR.F.Asc.FS 

and LS.LCS.Sh 

14.10- below Ascophyllum nodosum, Fucus 

serratus, Cladophora, Chondrus 

crispus, Spirobis spirobis, Littorina 

obtusata, Fucus vesiculosus, all 

present on cobbles and the 

occasional boulder. Further offshore 

Laminaria digitata. and Himanthalia 

elongata could be seen semi 

submerged (see bottom of shore 

plate 3.18) but were not surveyed. 

LR.LLR.F.Asc.FS 

 

 

 

 

 

 

 

Plate 3.17. Transect C.2:  Ascophyllum 

nodosum and fucoid dominated lower 

shore  

Plate 3.18. Transect C.2: Strandline 

on cobbles and cobbles with no 

algae. Small diffuse stream on left of 

picture 

 
Figure 3.3. Sketch Map of Site C- showing target notes and distribution of species and 

habitats 

N 
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During the survey at site C a large otter was sighted approaching rocks at the northern end of the 

bay. The otter approached from the north at 10.55am (around slack water low tide) then spent 20 

minutes on and around the rocks uncovered by the low tide (Figure 4.3) before swimming west into 

the Sound of Islay.  No other signs (tracks, spraints, or feeding remnants) of otter activity were found 

at this location. 

 

3.4 Site D – Site of existing cable landfall  

Site D was the southern most location considered by SPR for potential cable landfall and is currently 

the location of an existing cable landfall.  The site was accessed by parking in a lay-by on the A486 

near to where the Alit Leac Earnadail (stream) passes under the road; from here the approach was 

made by walking in a south westerly direction until the site was reached.  A single transect (D) was 

used to survey this site on the 18
th
 November at 12:15. The transect ran perpendicular to the shore 

starting on the upper shore at NR 44778 65621 and continuing down the shore on a bearing of 254
o
. 

At the point where the transect met the water line it changed direction slightly to follow the existing 

cable with its concrete armouring in a north-westerly direction (Figure 3.4)   

 

The site consisted of a wide bay bordered to the north by small patches of exposed rock and two 

rock pillars (which can be seen in Plate 3.19). To the south the bay curved gently toward a channel 

that exists between Glas Eilean (island) and mainland Jura (which can be seen in Plate 3.20). The 

hinterland consisted of a grass and bracken matrix sloping up steeply from the shore in the north 

(with areas of exposed cliff) and sloping up gently from the middle and southern parts of the shore. 

 

The substrate across much of the upper and mid shore consisted of shingle, which was composed 

mainly of cobbles with some pebbles, and boulders. The lower shore, much of which was below the 

water line, was composed of rippled sand on which occasional boulder was found. 

 

  
Plate 3.19. looking to the northern part of 

Site D 

Plate 3.20. looking to the southern end of 

Site D 

 

Details of the biotopes found on transect D and their extents are presented in Table 3.4 and plates 

3.19 and 3.20.  

 

 

 

 

 

 

Table 3.4. Transect biotopes at Site C.2 

 

Location on tape 

measure (m) 

Description Biotope 

10.20-0 Pebbles and cobbles arranged in 

steps.  

LS.LCS.Sh 

11.30-10.20 Strandline on cobbles and pebbles 

(plate 3.19) 

LS.LSa.St 

18.90-11.30 Small patches of Fucus spiralis on 

pebbles, cobbles and boulders.  

LS.LCS.Sh and 

LR.LLR.F.Fspi.X 

21.10-18.90  

 

Abundant Fucus spiralis, Littorina 

littorea, Littorina obtusata, 

Chthamalus montagui, Semibalanus 

balanoides, Actinia equina. Shore 

composed of cobbles and boulders.  

LR.LLR.F.Fspi.X 

24.8- 21.10   

 

On cable armouring and on 

occasional boulders either side of it 

were: Ascophyllum nodosum, Fucus 

serratus, Electra pilosa, Cladophora, 

Fucus vesiculosus, Actinia equina, 

Chondrus crispus, Patella sp., 

Chthamalus montagui, Hildenbrandia 

rubra, Semibalanus balanoides, and 

Littorina obtusata. 

LR.LLR.F.Asc.FS 

40.9-24.80 

 

On cable armouring were: Fucus 

serratus with spirobis, and an 

abundant covering of Cladophora 

Sp. Either side of the cable 

armouring was rippled sand with 

occasional boulders supporting 

Fucus serratus. Remaining substrate 

composed of rippled sand.  

LR.LLR.F.Fserr.X 

45.1- 40.9m Laminaria digitata, Ulva lactuca, 

Himanthalia elongata with Ceranium 

sp., Fucus vesiculosus, Halichondria 

panicea (breadcrumb sponge) 

Chondrus crispus and Cladophora 

sp. were all present on the cable 

armouring. Surrounding substrate 

was composed of plain rippled sand 

with Arenicola marina (approximately 

3m
2
).   

IR.MIR.KR.Ldig and 

LS.LSa.FiSa.Po 

 

Weather conditions during the survey at site D were generally good with slight south westerly winds 

and overcast skies, light rain began falling toward the end of the survey, but conditions did not affect 

the survey in any way.   
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Plate 3.19. Transect D: The strandline  Plate 3.20. Transect D: Fucus serratus 

on armouring that protects existing cable  

 

 

 

 
Figure 3.4 Sketch map of site D- showing target notes and distribution of species and 

habitats 

 

Possible remnants of otter feeding were found on exposed rocks in the northern part of this site. 

These included shards of the carapace and chelae (claws) of an edible crab (cancer pagurus). No 

other signs (spraints, tracks ect) were found.  Several prominent rocks in the area supported shags 

(Phalacrocorax aristotelis). 

 

 

 

 

4 CONCLUSIONS 

4.1 Comparison with Islay survey  

Although similar biotopes were recorded in the Islay and Jura intertidal surveys there was a notable 

difference in the biodiversity. Fewer species were recorded on Jura than on Islay (see Haskoning 

2009b) this may be due an actual difference in biodiversity or it may be due to seasonality as the 

Islay survey was conducted during the summer when more species may be present.   

 

4.2 Rare and protected species and biotopes 

No rare or protected biotopes were found within the proposed footprint of the scheme during the 

intertidal survey, and the zonation of biotopes identified (lichens through to fucoids to kelp) were 

typical of the area.  Fewer species were recorded during the Jura survey (the present survey) than 

were recorded during the Islay survey (Royal Haskoning 2009b) which took place on the Islay 

shoreline of the Sound. This may be due to the change in season that occurred between the two 

surveys, or may be due to increased exposure on the Jura coastline compared to on the Islay 

coastline. 

 

The following species of note were recorded: 

 Otter (Lutra lutra, plate 4.1) – European Protected Species listed in Appendix 74 of the 

CRoW Act 2000 and protected under Section 5 of the Wildlife and Countryside Act 1981 (as 

amended).  In addition, otters are also protected under the Conservation (Natural Habitats 

&c.) Regulations 1994.  Otters were recorded at several locations throughout the study area 

and given the relatively undisturbed environment on Jura it was presumed the whole 

footprint encompasses territory for otters. Regular sightings around the mouths of the two 

streams in the middle of the footprint suggest that these freshwater sources are important to 

local otters for washing fur, and provision of other habitat requirements. It is likely that the 

footprint assessed during the current survey is part of a much larger area of coastline that is 

used by otters. Evidence to support this comes from an Otter survey which was conducted in 

November 2008 in connection with a proposed hydro scheme which would be located to the 

north of the current study area. During this survey Otters were sighted fishing in the Sound 

just off shore at Feolin Ferry House and just south of Stac nan Sgarbh (MacGillivray, 2009). 

 Grey seal (Halichoerus grypus) grey seals are protected by law in the U.K. under the Wildlife 

and Countryside Act 1981 and the Conservation of Seals Act. A grey seal was recorded 

close to the shore at site A on the 16
th
 of November prior the phase 1 habitat survey 

commencing (see phase 1 habitat survey report for details).  

 

 

N 
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Plate 4.1. Otter (Lutra lutra) Photographed at the mouth of the Abhain Mhor 

(stream) shortly after the survey at site B.  

 
Plate 4.2 Rock armouring around the road bridge (all four sides) over Abhain Mhor – 

potential otter lie-up site (Survey Site B). 

 

 
Plate 4.3 Otter post feeding on small rocky outcrops uncovered at low tide (Survey Site 

C). 

 

4.3 Recommendations 

From an environmental perspective, some of the potential landfall sites are preferable to others. 

Landfall Sites A (Feolin Ferry Terminal) and D (Site of existing cable landfall) have already been 

altered due to anthropogenic activities and therefore would only suffer an additional disturbance 

whereas sites B and C have are in a relatively natural state and therefore cable landfall at these 

sites would alter this status considerably.  

 

Site A has been subjected to highest levels of anthropogenic activity, which is mainly infrastructure 

associated with the ferry terminal. It is also located close to the proposed scheme.  Due to the 

current levels of disturbance at this area, Site A is a preferable location in terms of intertidal habitat 

and protected species, including otters, however if cable landfall were to occur at site A, cable would 

then need to be installed across the longest distance of complicated terrestrial terrain of wet heath 

and bog mosaic, and important and fragile habitat (as identified in Royal Haskoning 2009a). If the 

terrestrial cable could be installed sympathetically alongside the A846, impacts would be minimised, 

however cliffs are present along the eastern boundary of the road, with the shore closely positioned 

along the western boundary, which could make this problematic.  It is presumed cabling would be 

required to run adjacent to the road due to the hard constraints on either side.  It is not known 

whether the available space alongside the road would be sufficient, and as the linear single track 

road is the only road on Jura, forming a lifeline connection with the ferry to Islay, consideration must 

be given during construction to not obstructing this access route to vehicles. 

 

If it is not possible to run the cabling along the road and therefore the cable route needed to be 

inland of the A846, two large steepsided gullies would have to be negotiated and access roads 

would need to built, with considerable potential for environmental inpact. Both gullies contain rivers 

which are likely to be suitable habitat for otters (Should it be decided that cable routing will make 
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landfall on Jura an otter survey will be conduceted to confirm if this is correct), a species protected 

under europen law.  

  

In addition to the ecological implications of cable routing on land, the impact to the visual landscape 

must also be considered, if this option is chosen.  Jura is designated as a National Scenic Area 

(NSA) and currently exists as a rugged island with little development, with much of the land owned 

by estates and roamed by red deer.  The cabling would therefore have to be incorporated 

sympathetically into the landscape to be in-keeping with the current environment and its 

designations. 

    

Sites B and C, in the middle of the footprint coastline, are situated close to river mouths, which both 

have potential to provide an important habitat resource for local otters. Indeed an otter was sighted 

in the vicinity of both the river mouths during the intertidal survey of these sites. Fresh water is 

important for otters to maintain the waterproof properties of their fur (Twelves, undated; Roper, in 

draft). Freshwater as easily accessible yet undisturbed as this river mouth is scarce along the 

surveyed coastline, with these two rivers being the most suitable for otters in the 3.5km stretch of 

coastline in the habitat footprint.  Although the single track road lies close to them, these two sites 

are subjected to limited disturbance, and although there are no intertidal species and biotopes of 

significant ecological importance, the potential adverse impact on local otter populations will be 

greatest at these locations. This would not mean that works are totally precluded in this area, but a 

targeted otter survey would be recommended in advance of any construction.   

 

Alongside Site A, Site D is a preferable location for cable landfall on Jura as it has an existing cable 

landfall, as has been subjected to anthropogenic disturbance with limited residual impact. Terrestrial 

cable routing from this point will not encounter the problems associated with sites A, B or C (as 

discussed above) as it is located to the south of the A846 and would therefore not create such a 

large visual impact. Approximately 200m south of the existing cable landfall is a small stream which 

may provide potential habitat for otters.  A walkover was down of the area surrounding the cable 

routing and no signs of otters were located.  The existing cable and associated hard casing has 

created an artificial reef which supports a greater diversity of species than the surrounding area, 

which was characterised by sandy substrates with scattered boulders. It can therefore be assumed 

that within a few years natural succession would occur on the new cable and hard casing leading to 

greater species richness and diversity on the new ‘artificial reef’. 

 

Overall, as otters are regularly observed from Jura and were recorded on three days on surveying, it 

is recommended that when decisions are made as to the whereabouts of the cable landfall (i.e. Islay 

or Jura), further detailed and targeted otter surveys will be required to assess for the presence of 

holts, lie-ups, couches etc in the footprint for inform detailed design. 

 

 

 

 

 

 

 

 

5 SPECIES AND BIOTOPE LIST 

5.1 Species 

Algae 

Ascophyllum nodosum 

Ceramium sp 

Chondrus crispus 

Cladophora rupestris 

Fucus serratus  

Fucus spiralis 

Fucus vesiculosis 

Hildenbrandia rubra 

Himanthalia elongata 

Laminaria digitata 

Pelvetia canaliculata 

Polyides rotundus 

Polysiphonia lanosa 

Ulva intestinalis 

Ulva lactuca 

 

Marine Invertebrates 

Actinia equina 

Arenicola marina 

Carcinus maenas 

Electra pilosa 

Halichondria panicea 

Littorina littorea 

Littorina obtusata 

Nucella lapillus 

Patella 

Spirobis spirobis 

Semibalanus balanoides 

Chthamalus montagui 

 

Lichens 

Ramalina siliquosa 

Verrucaria maura  

Xanthoria parietina 

 

Mammals (not within transect) 

Lutra lutra 

Halichoerus grypus 
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5.2 Biotopes 

IR.MIR.KR.Ldig Laminaria digitata on moderately exposed sublittoral fringe rock 

LR.FLR.Lic.YG Yellow and grey lichens on supralittoral rock 

LR.LLR.F.Asc.FS Strandline 

LR.LLR.F.Fspi.X Fucus spiralis on full salinity upper eulittoral mixed substrata 

LR.LLR.F.Asc.FS Ascophyllum nodosum on full salinity mid eulittoral rock 

LR.LLR.F.Fserr.X Fucus serratus on full salinity lower eulittoral mixed substrata   

LR.LLR.F.Fves.X Fucus vesiculosus on mid eulittoral mixed substrata 

LR.FLR.Lic.Ver.B Verrucaria maura and sparse barnacles on exposed littoral fringe rock 

LR.FLR.Lic.Ver.Ver Verrucaria maura on very exposed to very sheltered upper littoral 

fringe rock 

LR.MLR.BF.PelB Pelvetia canaliculata and barnacles on moderately exposed littoral 

LR.FLR.Rkp Rockpools 

LR.LLR.F.Fspi.X Fucus spiralis on full salinity upper eulittoral mixed substrata 

LR.LLR.F.Asc.FS Ascophyllum nodosum on full salinity mid eulittoral rock 

LS.LCS.Sh Shingle (pebble) and gravel shores 

LS.LSa.St Strandline  

LS.LSa.FiSa.Po Polychaetes in littoral fine sand 
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HA 

NO 

NAME TYPE DESCRIPTION STATUS REFERENCE NOS NGR 

1 Torabus Farmstead A steading of this name is shown on McDougall's 1749-51 map of Islay and Jura.  Due to the scale of the map (740’ 
:1”) the exact location and preservation of this site is unknown at present.  Its co-ordinates here are based on the 
location of a modern settlement of the same name, which may or may not be derived from that shown on McDougall's 
map. 

- - 142211, 
670322 

2 Caol Ila Lead Smelter There are no identifiable remains of the lead-smelting furnace that was in operation at the date of Pennant's visit in 
1772; it was situated 'near Freeport', an unidentified site near Port Askaig, probably at, or close to the site of the later 
distillery  

- NMRS NR47SW 9, 
WoSAS 2759 

142800, 
670000 

3 Caol Ila 
Distillery 

Distillery Caol Ila Distillery, founded 1846. It has been extensively modernised but retains a handsome late 19th to early 20th 
century 3-storey and attic 20-bay range of bonded warehouses, which are brick-built, with bays separated by pilasters. 
There is a small wood piled pier. 

- NMRS NR46NW 21, 
WoSAS 2709 

142950, 
669950 

4 Heatherhouse Cottage Heatherhouse lies about a kilometre west of Port Askaig, and is a row of four single-storeyed cottages probably dating 
from the late 18th or early 19th century. All four cottages are rubble-built and limewashed. The two outer cottages still 
retain the heather-thatched roofs which gave the cottages their name, while the roofs of the centre two have been 
replaced with slates. 

B-Listed 
Building 

HB Num 12161, NMRS 
NR46NW 26, WoSAS 
2714 

142360, 
669650 

5 Persebollis Farmstead A steading of this name is shown on McDougall's 1749-51 map of Islay and Jura.  Due to the scale of the map, which 
shows both islands, the exact location and preservation of this site is unknown at present, although in the opinion of the 
author it is likely to be within roughly 500 metres of the co-ordinates given here.  There are no settlements of this name 
which appear on the modern OS 1:10, 000 maps. 

- - 142675, 
669359 

6 D. MacBranes Store House An earlier 19th century traditional structure which is harled with a pended roof. C (S) Listed 
Building 

HB Num 12166, NMRS 
NR46SW 85 

143154, 
669350 

7 Piermasters 
Shipping Office 

Office An earlier 19th century two storey traditional structure which is harled with a pended roof. C (S) Listed 
Building 

HB Num 12165, NMRS 
NR46SW 88 

143147, 
669318 

8 Port Askaig Village General entry for Port Askaig Village - NMRS NR46NW 30,  143124, 
669283 

9 Port Askaig 
Jetty 

Jetty Earlier 19th century. Small. Large stones, built open jointed with slip at north side. C (S) Listed 
Building 

HB Num 12164, NMRS 
NR46NW 84,  

143159, 
669276 

10 Port Askaig 
(Shop) 

House, Post Office, 
Shop 

This entry comprises of two houses, which are thinly rendered, gabled buildings with slate roofs.  
The south house dates to the earlier 19th century. It is a traditional building of two storeys, with skews and a lean-to 
porch. One storey gabled addition at the south end.  The north house is a later 19th century Victorian one storey 
structure and attic. Gabled additions. There is a large display window. 

C (S) Listed 
Building 

HB Num 12163, NMRS 
NR46NW 87 

143101, 
669263 

11 Dunlossit 
House 

Gate lodge The gate lodge of Dunlossit House - NMRS NR46NW 82.01, 
WoSAS 44044 

143040, 
669250 

12 Feolin Ferry 
Jetty 

Jetty/Slipway Built around 1810 by the Parliamentary Commissioners for Highland Roads.  Both piers were intended primarily for 
drove-road traffic. The jetty is constructed of large blocks of local rubble and is of simple, round-ended plan, having a 
slipway on each side. 

B-Listed 
Building 

HB Num 11628, NMRS 
NR46NW 24, WoSAS 
2712 

144044, 
669248 

13 Port Askaig 
Hotel 

Hotel This entry comprises of two earlier 19th century traditional houses.  They are both two storeys, harled and gabled with 
slate roofs and skews. The window- openings have been altered. They are linked by a Victorian gable to the front with 
some other additions. 

C (S) Listed 
Building 

HB Num 12162, NMRS 
NR46NW 86 

143118, 
669236 

14 Dunlossit 
House Cross 

Commemorative 
monument 

Carved stone memorial Celtic cross (shaft remains) to Gilmour family, dating to around 1900 and sited at the western 
end of a track to the west of Port Askaig and NW of Dunlossit House. 

C (S) Listed 
Building 

HB Num 47367, NMRS 
NR46NW 82.04 

142906, 
669193 

15 Feolin Ferry 
House 

Cottage Earlier 19th century. Traditional one-storey cottage with attic. Harled with a slate roof and two gabled dormers. Gabled 
porch. Plain interior. L-shaped wing at rear. Lean-to addition in angle with house. 

C (S) Listed 
Building 

HB Num 11627, NMRS 
NR46NW20 

144056, 
669085 

16 Dunlossit 
House 

Country House Dated 1865. Scots Baronial. Small 'keep' with 1 and 2 storey Wings - Coursed Rubble. Gabled. Slate roof. Crow-steps. 
Angle turrets; conical roofs. Downpipes with date. 

C (S) Listed 
Building 

HB Num 12160, NMRS 
NR46NW 82.00 

143179, 
669031 

17 Feolin Steading A ruined byre of 3 bays, rubble built.  The remains are similar to those identified at Daimh-sgeir. - - 144054, 
669030 
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HA 

NO 

NAME TYPE DESCRIPTION STATUS REFERENCE NOS NGR 

18 Loch nan 
Deala 

Crannog This low grass-covered island is situated close to the former sw shore of the partly-drained Loch nan Deala. It is 
roughly circular, varying between 23m and 26m in diameter, and there are traces of a rubble causeway 25m in length 
and 2m wide linking the island to the original shoreline. The North half of the island is occupied by the remains of two 
conjoined drystone buildings which together form an overall L-plan bicameral structure, and there is a smaller detached 
structure in the SE sector. 

- NMRS NR46NW 5, 
WoSAS 2717 

142530, 
668810 

19 Glen Holme Steamship A steamship, formerly named the Margaret Banks.  The ship was carrying a cargo of sleepers in the Sound of Islay on 
the 28th May 1893 when it was in a collision with the Danish steamship the C. P. A. Koch and ran aground opposite 
Port Askaig.  Its location is cited in Seazone data derived from the UK Hydrographic Office.   

- NMRS NR46NW 8004 
143478, 
666541 

20 Killkolumkill Farmstead A steading of this name is shown on McDougall's 1749-51 map of Islay and Jura.  Due to the scale of the map, which 
shows both islands, the exact location and preservation of this site is unknown at present.  There appears to be a 
structure shown in the eastern part of 'Killkolumkill' which could place it within the study area.  However it is equally 
possible that the structure is inaccurately mapped. 

- - 142702, 
668642 

21 Keills Mine Lead Mine Site of a former lead mine.  No further information relating to this site is included in the SMRs although it is included in 
the RCAHMS and WOSAS databases.  The accuracy of the location of this site appears to be poor. 

- NMRS NR46NW 27, 
WoSAS 13520 

142300, 
668500 

22 Carragh Mhor Beacon Cast-iron beacon, still in operation in October 1999 - NMRS NR46NW 81 143300, 
668410 

23 McDougall's 
Bay Bridge 

Bridge A single arched stone bridge which appears in the same location as a bridge shown on the 1st edition Ordnance 
Survey map (1882). 

- WoSAS 45710 142530, 
668810 

24 Kay D Vessel A modern vessel which sank in 1982 after taking on water.  It’s location is cited in Seazone data derived from the UK 
Hydrographic Office and appears to be based on the recorded position of its loss.   

- - 144066, 
668667 

25 Carragh an t-
Sruith 

Landing Point Old landing point for lorries - - 144198, 
667355 

26 Carragh an t-
Sruith 

Stones Spread of stone, approximately 3m by 1m - - 144223, 
667307 

27 Carragh an t-
Sruith 

Area of reinforced 
concrete 

Area of reinforced concrete - - 144201, 
667301 

28 Daimh-sgeir Steading Site of two houses which are 19th century or earlier.  The first recorded reference to the site name is from 1757.  No 
baptisms were recorded for the site during the eighteenth century but two cottages are mentioned on all the 19th 
century censuses.  The last known reference to the settlement was in 1923 when a death was recorded.  The cottages 
are now ruined although there are some remains as well as traces of enclosing walls.  Also shown on the 1st edition 
Ordnance Survey map is a small gravel pit to the east of the house on the far side of the road. 

- - 

144267, 
667235 

29 _ Sonar Contact A possible wreck site identified through an examination of data gathered from a sonar survey of the offshore area of 
the Sound of Islay carried out in 2009 (See also Oakley D, 2009) 

- - 143305, 
667606 

30 An 
Tamhanachd 

Building One unroofed building is depicted on the OS 1st edition 6-inch map (Argyllshire 1867, sheet CXCVIII) and on the 
current edition of the OS 1:10000 map (1981). 

- NMRS NR46NW 75, 
WoSAS 45860 

142460, 
665970 

31 Rubha 
Boraraich 

Rock Shelter A rock shelter identified during fieldwork carried out in preparation for this report. - - 142886, 
665754 

32 Rubha 
Boraraich 

Rock Shelter A rock shelter identified during fieldwork carried out in preparation for this report. - - 142933, 
665533 

33 Baleachdrach Farmstead, Corn 
Drying Kiln, Lime 
Kiln 

One unroofed building with an attached enclosure and a lime kiln are depicted on the OS 1st edition 6-inch map 
(Argyllshire 1867, sheet CXCVIII).  Was still present though unroofed in 1981.  A steading of this name is shown on the 
McDougall map of 1749-51; this may represent an earlier structure but if it was a separate structure it is likely to have 
been close to the present site. 

- NMRS NR46NW 63, 
WoSAS 19407 

142250, 
665150 

34 Beinn Dubh Cave This site was recorded during the 2002 fieldwork season of the Islay Caves Project. - NMRS NR46SW 37, 
WoSAS 50724 

143120, 
664930 

35 Earachan Rock Shelter These sites were recorded during the 2002 fieldwork season of the Islay Caves Project.  This shelter contains deposits 
and is described as 'recently inhabited'. 

- NMRS NR46SW 35, 
WoSAS 50722 

143250, 
664410 
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(See also references section 18.40 in main chapter) 

 
Monuments records  

 

National Monuments Record, dated 14th September 2009. 

 

WoSAS Sites and Monuments Record dated 07th September 2009. 

 

Scheduled Ancient Monuments & Designated Wreck Sites (Historic Scotland) dated 3rd September 2009. 

 

Listed buildings (Historic Scotland) dated 3rd September 2009. 

 

Gardens and Designed Landscapes (Historic Scotland) dated 3rd September 2009. 

 

Properties in Care (Historic Scotland) dated 3rd September 2009. 
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Name Type Location Event Date  Latitude     Longitude         UKNGR NMRS NO. Source 
A. G. Mackintosh Lugger Islay, Sound of Islay, Port 

Askaig  
17.11.1893 55.50.30N 06.06.45W  

142642 E 668585 N 
NR46NW 8007 Larn, B & Larn R 1998     

A/C aircraft Near Port Askaig.  25.10 1945 55 51.00N 06.00.00W  143479 E 669465 N  Whittaker I G 1998 
Adventure Full-rigged ship Islay  09.03.1810 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Alert Unknown Islay  07.12.1863 55 50.00N 06.20.00W 128768 E 668503N  Whittaker I G 1998 
Amity Sailing vessel Islay  15.11.1799 55.45.00N 06.10.00W 138639 E658596 N NR46NW 8005 Larn, B & Larn R 1998 
Ann & Francis Brigantine Islay  12.1792 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Ann Falcon Unknown Islay   1847 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Ardchatten Ship Islay Steam  23.04.1949 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Augustus Sailing vessel Islay  08.11.1817 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Bell & Ann Sloop 'Lost at Islay'  10.1818 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Bridesmaid Trawler Islay Steam  31.12.1948 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Bull Dog Steam Tug Stranded on Black Rock, 

Sound of Islay  
14.09.1869 55.47.75N 06.04.00W 

145210 E 663319 N 
NR46SE 8001 Whittaker I G 1998 

Carl Angell Barque Islay  26.05.1886 55.35.00N 06.25.00W 121781 E 641040 N  Larn, B & Larn R 1998 
Catherines Unknown Islay  12.12.1836 55 50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Cerealia trawler Islay, sound of Islay 

Fishing  
25.11.1920 55.47.45N 06.03.30W 

145732 E 663289 N 
 Larn, B & Larn R 1998 

Christian Unknown Islay   1741 55 50.00N 0620.00W 128768 E 668503 N  Whittaker I G 1998 
Clyde Sloop Islay  30.12.1803 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Commerce Sailing vessel Islay, in the sound  16.05.1827 55.48.00N 06.04.00W 145237 E 663783 N  Larn, B & Larn R 1998 
Constance Schooner Islay, Sound of Islay  01.05.1902 55.52.00N 06.40.00W 108164 E 673566 N NR47SW 8002 Larn, B & Larn R 1998 
Criscilla trawler Islay, E side, Sound of 

Islay, Black Rock Fishing  
03.11.1931 55.47.37N 06.03.48W 

 145404 E 663060 N 
NR46SE 8008 Larn, B & Larn R 1998 

Daylight Steamship Islay, Sound of Islay, 
Carnstack  

07.02.1881 55.43.00N 06.01.30W 
147308 E 654364 N 

NR46SE 8004 Larn, B & Larn R 1998 

Earl Lennox Trawler Islay, Sound of Islay 
Fishing  

23.10.1917 55.45.00N 06.00.00W 
149091 E 657979 N 

NR47SW 8003 Larn, B & Larn R 1998 

Edith Morgan Schooner Islay, Sound of Islay, Black 
Rocks  

16.01.1881 55.48.00N 06.04.00W 
145237 E 663783 N 

NR46SE 8003 Larn, B & Larn R 1998 

 Schooner Stranded on Black Rock, 
Sound of Islay  

16.01.1881 55.47.75N 06.03.83W 
145387 E 663309 N 

 Whittaker I G 1998 

Edmiston Brigantine Wrecked on Black Rock, 
Sound of Islay  

06.03.1863 55.47.75N 06.04.00W 
145210 E 663319 N 

NR46SE 8013 Whittaker I G 1998 

Eenar 
Tumeersheelver 

Sailing vessel 
Islay  

17.12.1811 55.45.00N 06.10.00W 
138639 E 658596 N 

 Larn, B & Larn R 1998 

Eienr Tamper 
Skielver 

Ship 
Islay  

11.1811 55.50.00N 06.20.00W 
128768 E 668503 N 

 Whittaker I G 1998 

Elizabeth & Janet Unknown Islay  1.1758 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Elizabeth Unknown Islay  1.1811 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Elizabeth Schooner Islay, Sound of Islay  28.10.1874 55.50.00N 06.06.00W 143369 E 667612 N  Larn, B & Larn R 1998 
Ella Glensdale Unknown Islay   1875 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Faenar Unknown Islay  20.05.1950 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Falkenborg 'MFV' Stranded in the Sound of 

Islay  
29.06.1994 55.47.47N 06.03.87W 

145345 E 663311 N 
 Whittaker I G 1998 

Florence Muspratt Unknown Islay   1877 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Francis Alexander Sloop Wrecked on Black Rock, 

Sound of Islay  
02.01.1800 55.47.75N 06.04.00W 

145210 E 663319 N 
 Whittaker I G 1998 

Glen Holme Steamship Islay, E side  28.05.1893 55.50.36N 06.05.20W 144130 E 668683 N NR46NW 8004 Larn, B & Larn R 1998 
Globe Sailing vessel Islay   12.01.1808 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Gratitude Sloop Islay: Sound of Islay  07.07.1833 55.50.00N 06.06.00W 143369 E 667612 N NR46SE 8015 Whittaker I G 1998 
Harmony Sailing vessel Islay  25.02.1810 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
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Name Type Location Event Date  Latitude     Longitude         UKNGR NMRS NO. Source 
Henrietta Sailing vessel Islay, sound of  6.12.1757 55.50.00N 06.06.30W 143369 E 667612 N  Larn, B & Larn R 1998 
Henry Unknown Islay  03.12.1812 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Hiddenite Trawler Islay: Sound of Islay  15.07.1928 55.50.00N 06.06.00W 143369 E 667612 N  Whittaker I G 1998 
Independant Smack Islay  10.1893 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Isa Lugsail Islay  1.1894 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Isabella Helen Unknown Islay   1820 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
James Hamilton Sailing vessel Islay   03.02.1818 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Janet Lugger Islay, Sound of Islay, 

Caolila Bay  
17.11.1893 56.47.30N 06.02.30W 

153285 E 773961 N 
NR47SW 8019 Larn, B & Larn R 1998 

Jean Ship Islay  c.1785 55.50.00N 0620.00W 128768 E 668503 N  Whittaker I G 1998 
Jenny Sailing vessel Islay, sound of   25.01.1794 55.50.00N 06.06.30W 142848 E 667643 N  Larn, B & Larn R 1998 
John Unknown Islay  12.12.1836 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Johns Sloop Wrecked on Islay   1797 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Juno Sloop Islay  18.01.1821 55.35.00N 06.25.00W 121781 E 641040 N  Larn, B & Larn R 1998 
Kay D Unknown Near Black Rock Buoy, 

Sound of Islay  
03.04.1982 55.47.75N 06.04.00W 

145210 E 663319 N 
 Whittaker I G 1998 

Ketty & Mary Sloop Islay  7.1835 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Kilkerran Unknown Islay, Sound of Islay, 

Caolila Bay  
17.11.1893 55.47.30N 06.02.30W 

146749 E 662764 N 
NR47SW 8018 Larn, B & Larn R 1998 

Lancer Lugger Islay Unknown  Unknown 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Little Betsy Sailing vessel Islay, sound of   24.12.1790 55.50.00N 06.06.30W 143317 E 667615 N  Larn, B & Larn R 1998 
 Unknown Little Betsy Islay: Sound of 

Islay  
03.12.1790 55.50.00N 06.06.00W 

143369 E 667612 N 
 Whittaker I G 1998 

Lord Wellington Sailing vessel Islay  18.03.1817 53.30.00N 06.22.00W 110525 E 409245 N  Larn, B & Larn R 1998 
Lucretia Sailing vessel Islay  18.12.1798 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Maggies Ann Lugger Islay, Sound of Islay, 

Caolila Bay  
18.11.1893 55.56.30N 06.06.45W 

143304 E 679704 N 
NR47SW 8020 Larn, B & Larn R 1998 

Maree Unknown Islay   1880 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Margaret Sailing vessel Islay.  1833 55.35.00N 06.25.00W  121781 E 641040 N  Larn, B & Larn R 1998 
Martin Sailing vessel Islay   24.08.1835 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Martin Islay Sloop : Sound of Islay  24.08.1835 55.50.00N 06.06.00W 143369 E 667612 N  Whittaker I G 1998 
Mary Ann Sailing vessel Islay, sound of Islay  19.03.1817 55.50.00N 06.06.00W 143369 E 667612 N  Larn, B & Larn R 1998 
Mary Ann Mcleod Sound of Islay Islay: Sloop  28.09.1868 55.50.00N 06.06.00W 143369 E 667612 N NR46SE 8010 Whittaker I G 1998 
Mary Ellen Schooner Stranded 200yds off, 3.5M 

S of Port Askaig  
21.09.1879 55.48.00N 06.05.50W 

143671 E 663875 N 
NR46SW 8001 Whittaker I G 1998 

Merisia Trawler Islay  26.01.1940 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Miller Smack Islay  3.1846 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Moor Cock Unknown Islay  26.11.1948 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Mount Park Steamship Islay, sound of  13.06.1887 55.50.00N 06.06.30W 142848 E 667643 N NR47SW 8005 Larn, B & Larn R 1998 
Nancy B 'MFV' Near Black Rock Buoy, 

Sound of Islay   
27.10.1959 55.47.75N 06.04.00W 

145210 E 663319 N 
NR46SE 8009 Whittaker I G 1998 

Narwhal Steamship Islay, Ruer Voer  18.01.1897 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Nellies Lugsail Islay Aux.  15.09.1948 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
North Briton Unknown Wreckage on Islay  4.1832 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Orlay Unknown Islay  17.02.1776 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Peggy Unknown Islay  12.1779 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Peggy Sloop Islay  07.01.1812 56.30.00N 06.25.00W 128310 E 742950 N  Larn, B & Larn R 1998 
Phoenix Steam Tug Islay: Sound of Islay  10.01.1866 55.50.00N 06.06.00W 143369 E 667612 N  Whittaker I G 1998 
Progress Unknown Islay  1881 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Providence Unknown Islay  1877 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Roseneath Castle Sloop Islay  27.02.1825 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Royal Recovery Sailing vessel Islay, sound of  04.10.1798 55.50.00N 06.06.00W 143369 E 667612 N  Larn, B & Larn R 1998 
Selina Unknown Islay  22.10.1849 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
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Name Type Location Event Date  Latitude     Longitude         UKNGR NMRS NO. Source 
Sethon Unknown Islay  02.03.1957 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Sir Joseph Banks Schooner Islay: Sound of Islay, 

entrance  
15.12.1847 55.50.00N 06.06.00W 

143369 E 667612 N 
 Whittaker I G 1998 

Soprano Unknown Islay  Unknown 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
St. Lawrence Sailing vessel Islay  19.01.1819 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Sturdy Beggar Privateer Islay, Near   14.05.1779 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Surprise  Steamship Islay, SE corner, Eilean 

Bhride  
16.12.1906 55.39.18N 06.02.52W 

145477 E 647590 N 
 Larn, B & Larn R 1998 

Susannah Unknown Islay  24.12.1821 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Telegraph Sailing vessel Islay.  1834 55.45.00N 06.10.00W  138639 E 658596 N  Larn, B & Larn R 1998 
Three Brothers Sailing Vessel Islay  19.04.1785 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Trio Sailing vessel Islay  17.02.1803 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Triton Full-rigged ship Islay  01.02.1811 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
Undaunted Lugsail Islay  1893 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Unidentified Sailing vessel Islay  24.02.1810 55.35.00N 06.25.00W 121781 E 641040 N  Larn, B & Larn R 1998 
Unidentified Lobster Boat Islay  04.07.1983 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Unidentified Sloop Islay  2.1761 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Unidentified Unknown Islay   24.02.1810 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Unidentified Unknown Islay  29.03.1842 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Unidentified Unknown Islay: Sound of Islay  1856 55.50.00N 06.06.00W 143369 E 667612 N  Whittaker I G 1998 
Unidentified Unknown Sound of Islay  1867 55.43.00N 06.00.00W 148877 E 654273 N  Whittaker I G 1998 
Unidentified wreckage Mull of Kinahoe (near 

Ardnahoe)  
22.03.1859 55.53.00N 05.55.00W 

155157 E 672507 N 
 Whittaker I G 1998 

Unknown Steamship Stranded near Port Askaig  22.11.1942 55.51.00N 06.06.50W 142958 E 669496 N  Whittaker I G 1998 
Venus Sailing vessel Islay   16.03.1810 55.35.00N 06.25.00W 121781 E 641040 N NR47SW 8009 Larn, B & Larn R 1998 
Victoria Schooner Islay  25.02.1874 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Vine Sailing vessel Islay, south part of the 

island  
15.02.1820 55.34.30N  06.16.30W 

130645 E 639554 N 
 Larn, B & Larn R 1998 

Vivid Unknown Islay: Sound of Islay  1920 55.50.00N 06.06.00W 143369 E 667612 N NR39SE 8002 Whittaker I G 1998 
Wellington Unknown Islay  17.12.1832 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
William Unknown Islay  1.1811 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Wortley Sailing vessel Islay  17.12.1833 55.45.00N 06.10.00W 138639 E 658596 N  Larn, B & Larn R 1998 
 snow Wortley Islay  17.12.1833 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
Zapota Unknown Islay  Unknown 55.50.00N 06.20.00W 128768 E 668503 N  Whittaker I G 1998 
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Data acquired 14th September 2009 (does not include wrecks which can be matched to entries in Appendix 18.3) 
 

NMRS NO. NAME TYPE NGR 

NR46SE 8006 JOHN DUNKIN: BLACK ROCK STEAM TRAWLER (20TH CENTURY) 145300, 663300 

NR47SW 8023 CONQUEST: ARDNAHOE CRAFT (19TH CENTURY) 142000, 671000 

NR46NW 8011 UNKNOWN: PORT ASKAIG CRAFT (19TH CENTURY) 143000, 669000 

NR47SW 8039 UNKNOWN: CAOL ILA BRIG (19TH CENTURY) 143000, 670000 

NR46NW 8013 UNKNOWN: PORT ASKAIG CRAFT (19TH CENTURY) 143000, 669000 

NR46SE 8007 SCOTLAND: BLACK ROCK STEAMSHIP (20TH CENTURY) 145300, 663300 

NR46NW 8008 PEEP O' DAY: PORT ASKAIG LUGGER (19TH CENTURY) 143100, 669300 

NR46NW 8010 UNDINE: PORT ASKAIG CRAFT (19TH CENTURY) 143000, 669000 

NR46SW 8002 NEPTUNE: MCARTHUR'S HEAD STEAMSHIP (19TH CENTURY) 146200, 659070 

NR46NW 8006 ROCK: PORT ASKAIG CRAFT (19TH CENTURY) 143000, 669000 

NR46SE 8016 RANKIN: BLACK ROCK BRIG (19TH CENTURY) 145300, 663300 

NR37NE 8007 CHIEFTAIN: BOLSA BARQUE (19TH CENTURY) 138000, 678000 

NR47NE 8001 UNKNOWN: SGEIR TRAIGHE, JURA TRAWLER (20TH CENTURY) 145920, 676750 

NR47SW 8011 LILY MELLING: CARRAGH AN T-SRUITH, JURA STEAM TRAWLER (20TH CENTURY) 143800, 671900 

NR46SE 8014 VULCAN: BLACK ROCK CRAFT (19TH CENTURY) 145300, 663300 

NR47SW 8035 UNKNOWN: ARDNAHOE CRAFT (19TH CENTURY) 142000, 671000 

NR46NW 8002 PASAGES: GLAS EILEAN, JURA STEAM TRAWLER (20TH CENTURY) 144700, 665000 

NR46SE 8012 ENTERPRIZE: BLACK ROCK CRAFT (19TH CENTURY) 145300, 663300 

NR46SE 8017 PARAMOUNT: BLACK ROCKS CRAFT (19TH CENTURY) 145300, 663300 

NR37NE 8001 UNKNOWN: RUBHA BHOLSA CRAFT (20TH CENTURY) 137900, 678500 

NR46SE 8002 ISABELLA: ARDFIN, JURA STEAMSHIP (19TH CENTURY) 148000, 663000 

NR56NW 8001 
STORMLIGHT: EILEAN NAM GABHAR, SMALL 
ISLES, SOUND OF JURA MOTOR VESSEL (20TH CENTURY) 153500, 667100 

NR47SW 8032 SWALLOW: ARDNAHOE CRAFT (19TH CENTURY) 142000, 671000 

    

NR46NW 8003 SEPHON: GLAS EILEAN, JURA TRAWLER (20TH CENTURY) 144700, 665000 

NR47SW 8001 WYRE MAJESTIC: RUBHA A' MHILL MOTOR TRAWLER (20TH CENTURY) 143330, 673240 

NR46SE 8013 EDMISTON: BLACK ROCK BRIGANTINE (19TH CENTURY) 145300, 663300 

NR46NW 8009 BRITISH QUEEN, ATLANTIC CRAFT (19TH CENTURY) 143000, 669000 
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SORTIE FRAMES DATE 

CPE/UK/0263 3339, 3340, 3341, 3342, 3351, 3353, 4341, 4342, 4351, 4353, 4458 1947 

ASS/612/88 156, 185, 259 1988 
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