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Executive Summary 

This work was commissioned and funded by NatureScot under the ‘Framework Agreement for 

Marine Survey, Analysis and Interpretation to Support Nature Conservation’.  The aim was to 

carry out drop-down video (DDV) drifts at 60 specified sampling stations to the east of 

Shetland to provide more comprehensive information on skate egg occurrence south of Lunna 

and the extent and abundance of horse mussels southwest of Whalsay and south of 

Samphrey. 

 

Flapper skate, Dipturus intermedius (Parnell, 1837), are a Priority Marine Feature (PMF) that 

form part of the common skate complex, which also includes the common blue skate, Dipturus 

batis (Linnaeus, 1758).  Although D. intermedius usually inhabit deeper muddy habitats, it is 

thought that these demersal elasmobranchs prefer to lay their eggs in shallower water on 

gravel or among rocks.  Existing skate egg records included three occurrences from a directed 

DDV survey in 2019 and from a citizen science diver record from 2017 of more than 40 eggs 

reported to the Shark Trust. 

 

Horse mussel beds, Modiolus modiolus (Linnaeus, 1758), are a PMF and are listed as OSPAR 

habitats and Annex I habitats of the EU Habitats directive.  Several horse mussel beds have 

already been identified in Shetland waters.  Existing M. modiolus records were identified 

southwest of Whalsay in 2017 and south of Samphrey in 2010 but both surveys had limited 

information. 

 

Fifty-one sampling stations were surveyed in July 2021.  Skate eggs, M. modiolus, and maerl 

were recorded.  Skate eggs were confirmed from three different drifts, with an additional three 

drifts showing possible sightings.  A total of 23 eggs were recorded from Drift 9 over a 43 

second period and 29+ eggs recorded from Drift 44 over a 29 second period.  However, some 

of these may have also been recorded from Drift 9, as the drifts overlapped, so should not be 

treated as total numbers for that location.  A further 8-10 skate eggs were recorded at four 

other drifts.  Diver surveys would be recommended to confirm whether the eggs were hatched 

with many having an aged appearance.  This would allow for a better understanding of whether 

the area is an active egg site. 

 

Modiolus modiolus were recorded from three drifts at the site southwest of Whalsay.  

Abundances were high enough to constitute a bed along two of the drifts (Drifts 48 and 51) 

with cover ranging from 10-49%, compared with <10% for the third drift.  Due to tidal 

conditions, it was not possible to sample the site south of Samphrey. 
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A small patch of maerl with a live cover of 20-30% was recorded from Drift 4 south of Lunna.  

The bathymetry shows the patch was located within a large rock area on a sandy bottom 

alongside a rock face.  However, it was not possible to determine the size of the area covered 

by the live maerl.  It seems unlikely, from this evidence, that the maerl would cover a sufficient 

area to constitute a bed. 

 

The work confirmed the presence of skate eggs and a small patch of maerl to the south of 

Lunna, and a M. modiolus bed southwest of Whalsay.  The survey provided greater spatial 

accuracy to previous public (citizen science diver) reporting of skate eggs and has provided 

additional skate egg locations in the wider area.  Skate egg records were located on, and in 

among, boulders.  However, the findings also highlight the potential need for further diver 

surveys to confirm the age of the eggs and whether they have already hatched. 
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1 Introduction 

Flapper skate, Dipturus intermedius (Parnell, 1837), are a demersal elasmobranch that feed 

on benthic invertebrates, teleosts, and other elasmobranchs, usually in deeper (greater than 

100 m) muddy habitats.  Their eggs are relatively large, ranging from 14 to 28 cm in length.  

Information on suitable egg laying habitat is scarce but it is thought that they prefer to lay their 

eggs in shallower water on gravel or among rocks.  Dipturus intermedius form part of the 

common skate complex, which also includes the common blue skate, Dipturus batis 

(Linnaeus, 1758).  The common skate complex is classed by the IUCN as Critically 

Endangered.  Historically the complex had a wide distribution extending from north Africa and 

the Mediterranean Sea north to Iceland and Norway, however, their current distribution 

includes Iceland, Norway, and the north and west British coast. 

 

Dipturus intermedius is a Priority Marine Feature (PMF) with two Marine Protected Areas 

(MPAs) designated for their protection in Scotland.  The Loch Sunart to the Sound of Jura 

Nature Conservation Marine Protected Area was designated in 2015 and the Red Rocks and 

Longay urgent MPA was announced in March 2021.  In Shetland, two distinct underwater 

records of D. intermedius eggs were located south of Lunna on the east of mainland Shetland.  

The southern most of these was recorded by divers in August 2017 through a Shark Trust1 

citizen science project and included an estimated 40 skate eggs (reported at 60°24.282’N; 

001°03.762’W).  The northern records included three skate eggs to the southeast of Swarta 

Skerry (60°26.494’N; 001°01.935’W) that were recorded from a drop-down video (DDV) drift 

survey in May 2019 (Shucksmith, et al., 2021). 

 

Horse mussel beds, Modiolus modiolus (Linnaeus, 1758), are listed as OSPAR habitats and 

Annex I habitats of the EU Habitats directive.  In Scotland, they are listed as PMFs with several 

horse mussel bed locations already identified around Shetland (for some examples see: 

Shelmerdine, et al., 2013; Shelmerdine, et al., 2014; Shelmerdine and Mouat, 2020).  A new 

horse mussel bed record was identified southwest of Whalsay from opportunistic sampling 

during a 2017 survey (Moore, 2020) and M. modiolus records were also identified south of 

Samphrey as part of the EIA work for the Laggan-Tormore export pipeline (TOTAL E&P UK 

Ltd, 2010).  However, limited information was available for both surveys. 

 

1.1 Aims 

The aim of this work was to carry out drop-down video (DDV) drifts at 60 specified sampling 

stations to the east of Shetland (Figure 2.1) in order to provide more comprehensive 

information on skate egg occurrence south of Lunna (Figure 2.2 to Figure 2.4) and the extent 

and abundance of M. modiolus southwest of Whalsay (Figure 2.5) and south of Samphrey 

(Figure 2.6). 

 

2 Materials and Methods 

The Shetland UHI (formerly NAFC Marine Centre UHI) survey vessel, Moder Dy, was tasked 

by NatureScot with carrying out a drop-down video (DDV) drift survey at 60 specified sampling 

locations to the east of Shetland (Figure 2.1 to Figure 2.6). 

 

 
1 Shark Trust skate egg case distribution map 
https://recording.sharktrust.org/eggcases/distribution/flapper_skate 

https://recording.sharktrust.org/eggcases/distribution/flapper_skate
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Drop-down video drifts were carried out with a C-Technics camera system comprising a 

CT3023 SLV full HD video camera with built in red line lasers positioned 100 mm apart, two 

CT4004 LED lights, and a CT4015 flashgun.  The system was mounted on a stainless steel 

frame and controlled by a C-Vision Solo Surface Control Unit (SCU) via a 100 m umbilical.  

The camera recorded High Definition (HD) video footage locally at 1080/60p along with 

20.8 Mp resolution for digital stills.  In addition, Standard Definition (SD) video footage was 

recorded by the SCU.  An external GPS receiver was connected to the SCU and coordinates 

were overlain on the SD video footage. 

 

Vessel position information was recorded from a handheld Garmin Montana 600 GPS unit and 

exported as a polyline.  Start and end coordinates, times, and depths were recorded from the 

onboard GPS via the Olex system, which automatically corrected the bathymetry to the lowest 

astronomical tide.  Detailed bathymetry information was previously downloaded from the 

UKHO INSPIRE data portal and processed in ArcGIS to allow for complete site coverage. 

 

Cursory examination of footage from each DDV drift was carried out to determine 

representative sediment type along each drift, occurrence of skate egg sightings with an 

indication of egg density, and to record the presence of M. modiolus. 

 

 

Figure 2.1  Sampling locations of the 60 proposed drift sites with ‘Samphrey south’ in the 

north, ‘Lunna south’ in the centre, and ‘Whalsay SW’ in the south.  Locations of the 

two common skate egg records are shown. 

 

Whalsay 

mainland Shetland 
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Figure 2.2  Southern sampling locations at ‘Lunna south’.  Existing skate egg records (orange dot) are shown. 
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Figure 2.3  Central sampling locations at ‘Lunna south’. 
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Figure 2.4  Northern sampling locations at ‘Lunna south’.  Existing skate egg records (orange dot) are shown. 
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Figure 2.5  Sampling locations at ‘Whalsay SW’. 
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Figure 2.6  Sampling locations at ‘Samphrey south’. 
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3 Preliminary Findings 

The DDV survey was completed over three days from 13th to 15th July 2021 (see Appendix 

A, page 22, and Appendix B, page 25 for field notes).  Of the initial 60 sampling stations, 51 

were surveyed.  Two sampling stations at Lunna south (Stations 38 and 43) could not be 

surveyed due to creel leaders at the locations.  Due to very strong tides, it was not possible 

to sample at the seven stations at Samphrey south (Stations 51 to 57).  At Lunna south, 45 

drifts were completed (Figure 3.1 to Figure 3.5) and six at Whalsay SW (Figure 3.6). 

 

3.1 General overview 

Water clarity was poor in places which affected parts of the DDV footage quality with the 

camera focusing on particles within the water column at times.  The poor visibility meant that 

the DDV system had to be positioned closer to the seabed in some instances than would be 

preferred.  Drifting speed varied and in some drifts at Lunna south the drift speed was 

negligible.  In contrast, drift speed was much quicker at Whalsay SW, making parts of the 

DDV footage too quick to analyse.  Effort was made to compensate for this by allowing the 

DDV system to ‘land’ more often than normal on the seabed. 

 

Due to the nature of the survey, rock with patches of sand or gravelly/sand was the dominant 

sediment type for the majority of drifts at Lunna south.  More muddy sediment was recorded 

from four drifts (Drifts 1, 10, 36, and 43), with Virgularia mirabilis (Müller, 1776) recorded at 

Drifts 1 and 10 (Figure 3.7; see also Appendix B, page 25). 

 

Stations 58 (Drift 45), 59 (Drift 43), and 60 (Drift 41) were intended as gap filling stations of 

shorter drift times.  Rock and kelp were found at Drifts 41 and 45 and mud at Drift 43.  Drift 43 

had the deepest mean depth of 66.8 m (range 65.9 to 68.4 m) and Drift 41 the shallowest at 

21.5 m (range 19.1 to 28.5 m), with a mean depth of 22.6 m (range 20.5 to 24.3 m) for Drift 45 

(see Appendix C, page 28 for a full list of mean depths for all drifts). 

 



 

9 
 

 

Figure 3.1  Southern drift locations at ‘Lunna south’.  Drifts 1-8 and Drift 45. 
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Figure 3.2  Southern drift locations at ‘Lunna south’.  Drifts 8-21 and Drift 44. 
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Figure 3.3  Central drift locations at ‘Lunna south’. Drifts 22-27 and Drifts 39-43. 
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Figure 3.4  Northern drift locations at ‘Lunna south’.  Drifts 34-38. 
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Figure 3.5  Northern drift locations at ‘Lunna south’.  Drifts 28-33. 
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Figure 3.6  Drift locations at ‘Whalsay SW’.  Drifts 46-51. 
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Figure 3.7  Screen shot from Drift 1 of Virgularia mirabilis (timestamp 07:46). 

 

3.2 Skate eggs 

Skate eggs were confirmed from three different drifts (Drifts 9, 33, and 44), with an extra three 

possible sightings from Drifts 14, 32, and 37, at Lunna south (Figure 3.8 to Figure 3.10, see 

also Appendix D on page 29 for DDV timestamp locations, and Appendix E on page 30 for 

example images).  Drifts 9 and 44 corresponded with Station 10 and had the highest number 

of skate eggs per drift (Figure 3.8).  A total of 23 eggs were recorded from Drift 9 over a 43 

second period (from timestamp 08:53).  Along Drift 44, skate eggs were first recorded close 

to where the drift crossed Drift 9 with an estimated 29+ eggs recorded from that point onwards 

for a period of 29 seconds (from timestamp 05:10).  However, some of these may have also 

been recorded from Drift 9, as the drifts overlapped, so should not be treated as total numbers 

for that location.  Diver surveys would be recommended to confirm whether the eggs were 

hatched with many having an aged appearance.  This would allow for a better understanding 

of whether the area is an active egg site.  The two drifts crossed in 37.3 m of water.  About 

320 m northeast of Drift 9 were two possible skate egg sightings at Drift 14.  The first sighting 

resembled old egg cases at timestamp 00:36 with the second sighting occurring at timestamp 

01:50. 

 

Further north at Drift 33, two to three skate eggs were noted at two locations along the drift 

from timestamp 05:35 and 06:05.  Possible sightings were also noted from Drift 32 (370 m 

northeast of Drift 33) and from Drift 37 (950 m south of Drift 33).  Along Drift 32, possible 

individual sightings occurred at timestamps 07:11 and 07:14 with the possibility of another 

two or three occurring just after this in amongst the crevices.  Another possible egg case was 

recorded at timestamp 07:48 along Drift 37 but the poor visibility did not allow for a definitive 

identification. 

 

Skate eggs were associated with boulders and found either on, or in amongst the crevices, 

including under overhangs (for an example see Drift 09 image, timestamp 09:13 in Appendix 

E on page 30).  Mean depth of drifts with skate egg sightings ranged from 29.6 m at Drift 33 

(range 26.0 to 32.0 m) to 42.9 m at Drift 9 (range 34.8 to 48.5 m). 
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Figure 3.8  Drift locations of skate egg recordings (dark blue) and possible skate egg sightings (light blue) in the southern section of ‘Lunna 

south’.  Colour shading indicates the feature was located within that DDV drift and not that the feature occurred along the length of the 

drift path.  Skate egg numbers (n) are shown. 

n=23 

n=29+ 

n=2 
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Figure 3.9  Drift locations of skate egg recordings (dark blue) and possible skate egg sightings (light blue) in the northern section of ‘Lunna south’.  

Colour shading indicates the feature was located within that DDV drift and not that the feature occurred along the length of the drift 

path.  Skate egg numbers (n) are shown. 

n=2-4 

n=1 

n=3 
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Figure 3.10  Start positions of drifts at ‘Lunna south’ with skate egg recordings (dark blue), possible skate egg sightings (light blue), and maerl 

(pink) shown.  Existing skate egg records (orange dot) are shown for comparison. 
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3.3 Horse mussels 

Modiolus modiolus were recorded from Drifts 48, 50, and 51 southwest of Whalsay (Figure 

3.6 and Figure 3.11).  They occurred on a shelly-gravel substrate in high enough abundance 

to constitute a bed along Drifts 48 and 51.  Drift 48 had the most cover ranging from 20-49% 

with more variation found along Drift 51 (10-49% cover).  Modiolus modiolus were only found 

to have a 5-9% cover of scattered individuals and some small patches along Drift 50. 

 

Drift 48 had M. modiolus cover ranging from 20-49% from timestamp 00:27 to timestamp 

06:48 where the cover decreased to 5-9% and no further sightings after timestamp 06:57.  

Along Drift 50, the M. modiolus cover ranged from 5-9% for the first minute, however the 

camera was drifting quickly in parts.  A similar pattern was noted along Drift 51 where the 

M. modiolus cover ranged from 10-49% in the first minute with no sightings thereafter. 

 

 

Figure 3.11  Example image from Drift 48 (timestamp 00:54). 

 

3.4 Maerl 

A small patch of maerl with a live cover of 20-30% was recorded from Drift 4 at Lunna south 

(Figure 3.1 and Figure 3.12).  The bathymetry shows the patch was located within a large 

rock area on a sandy bottom alongside a rock face (timestamp from 06:46).  However, it was 

not possible to determine the size of the area covered by the live maerl.  It seems unlikely, 

from this evidence, that the maerl would cover a sufficient area to constitute a bed. 
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Figure 3.12  Screen shot from Drift 4 of the maerl alongside the rock (timestamp 06:49). 

 

4 Conclusion 

The work has confirmed the presence of skate eggs and a small patch of maerl to the south 

of Lunna and a M. modiolus bed southwest of Whalsay. 

 

The survey provided greater spatial accuracy to previous public (citizen science diver) 

reporting of skate eggs and has provided additional skate egg locations in the wider area.  

Skate egg records were located on, and in among, boulders.  However, the findings also 

highlight the potential need for further diver surveys to confirm the age of the eggs and 

whether they have already hatched. 

 

The M. modiolus southwest of Whalsay seemed to be associated with a ‘rougher’ area of 

seabed, according to the bathymetry.  Drifts were faster than would be desired but showed a 

M. modiolus bed in the area.  The extent of the bed is unknown, possibly following the 

‘rougher’ area of seabed but a more detailed survey utilising multibeam backscatter, as 

carried out in previous work in Shetland, would enable a more accurate extent to be defined 

(for examples see Shelmerdine, et al., 2013; Shelmerdine, et al., 2014; Shelmerdine and 

Mouat, 2020). 

 

The survey design for the south of Lunna aimed to maximise locating skate eggs, and 

therefore was not conducive for locating maerl.  Throughout the area, drifts regularly moved 

over smaller areas of softer sediment between boulders and bedrock with no maerl detected.  

The only maerl found during the survey was from Drift 4 and was located in a similar 

environment between areas of rock.  It was not clear from the footage if the small patch of 

maerl was an isolated occurrence or an indication of a nearby, larger maerl area.  It may be 

advantageous to carry out further survey work around this location, possibly focusing on the 

larger, flatter channels in and around the rocky area of Drift 4 in order to determine if there is 

a larger maerl area or maerl bed in the vicinity.  
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Appendix A Field notes – positions, times (BST), and depths (m) 

Date Site 
Drift 

# 
Station 

# 
Start 
latitude 

Start 
longitude 

Start time 
Start 
depth 

Finish 
latitude 

Finish 
longitude 

Finish 
time 

Finish 
depth 

13/07/2021 
Lunna 
south 

1 1 60.39253333 -1.070116667 09:54:19 46.5 60.39201667 -1.070533333 10:04:26 51.8 

13/07/2021 
Lunna 
south 

2 2 60.3962 -1.07775 10:14:57 37.5 60.39586667 -1.0789 10:21:43 34 

13/07/2021 
Lunna 
south 

3 3 60.39836667 -1.071 10:28:09 30.4 60.39821667 -1.071133333 10:35:06 28.9 

13/07/2021 
Lunna 
south 

4 4 60.39985 -1.0681 10:39:29 34.2 60.39985 -1.068683333 10:48:09 31.3 

13/07/2021 
Lunna 
south 

5 5 60.39951667 -1.065133333 10:55:00 40.3 60.39886667 -1.065416667 11:01:50 42.6 

13/07/2021 
Lunna 
south 

6 6 60.40133333 -1.066583333 11:07:50 36.3 60.40125 -1.0659 11:15:42 39.7 

13/07/2021 
Lunna 
south 

7 7 60.40288333 -1.071416667 11:20:14 32.7 60.40273333 -1.072316667 11:28:56 23.9 

13/07/2021 
Lunna 
south 

8 8 60.40248333 -1.0604 11:34:56 52.5 60.40215 -1.060333333 11:43:36 39.8 

13/07/2021 
Lunna 
south 

9 10 60.40368333 -1.059683333 11:47:41 39.9 60.40378333 -1.061416667 12:02:13 69.1 

13/07/2021 
Lunna 
south 

10 11 60.40465 -1.062383333 12:05:15 17.1 60.40475 -1.063066667 12:10:10 22.1 

13/07/2021 
Lunna 
south 

11 9 60.40625 -1.065416667 12:13:51 27 60.40631667 -1.066216667 12:22:07 29 

13/07/2021 
Lunna 
south 

12 13 60.40611667 -1.058416667 12:30:23 32 60.40623333 -1.058766667 12:36:50 35 

13/07/2021 
Lunna 
south 

13 12 60.40583333 -1.06 12:43:47 38 60.40578333 -1.060466667 12:55:39 39 

13/07/2021 
Lunna 
south 

14 17 60.40686667 -1.05715 13:01:01 36 60.40678333 -1.05815 13:07:15 38 

13/07/2021 
Lunna 
south 

15 14 60.40458333 -1.0554 13:13:15 39.6 60.40431667 -1.056283333 13:21:25 50.9 

13/07/2021 
Lunna 
south 

16 15 60.40566667 -1.053666667 13:26:04 38.9 60.4054 -1.05345 13:34:06 47.8 

13/07/2021 
Lunna 
south 

17 16 60.40586667 -1.0552 13:38:35 38.7 60.40561667 -1.055466667 13:46:03 36.8 

13/07/2021 
Lunna 
south 

18 18 60.40761667 -1.05455 13:50:39 32.9 60.4076 -1.055616667 13:57:59 34.4 

13/07/2021 
Lunna 
south 

19 19 60.40938333 -1.054383333 14:02:29 32.8 60.40903333 -1.055333333 14:09:37 27.8 
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Date Site 
Drift 

# 
Station 

# 
Start 
latitude 

Start 
longitude 

Start time 
Start 
depth 

Finish 
latitude 

Finish 
longitude 

Finish 
time 

Finish 
depth 

13/07/2021 
Lunna 
south 

20 20 60.4105 -1.054166667 14:13:03 32.7 60.41021667 -1.055366667 14:19:50 31.3 

13/07/2021 
Lunna 
south 

21 21 60.41215 -1.053616667 14:30:21 38.3 60.41223333 -1.05485 14:37:18 36.4 

13/07/2021 
Lunna 
south 

22 22 60.4196 -1.046116667 14:48:02 40.1 60.42003333 -1.045933333 14:52:09 44.4 

13/07/2021 
Lunna 
south 

23 23 60.42136667 -1.0491 14:56:13 38.5 60.42165 -1.049566667 15:04:41 38.5 

13/07/2021 
Lunna 
south 

24 24 60.42348333 -1.048283333 15:09:18 35 60.42376667 -1.047666667 15:17:45 35.2 

13/07/2021 
Lunna 
south 

25 25 60.42486667 -1.053916667 15:22:40 37.4 60.4255 -1.053733333 15:31:24 34.9 

13/07/2021 
Lunna 
south 

26 26 60.425 -1.046183333 15:36:29 30.1 60.42586667 -1.046333333 15:44:09 25.8 

13/07/2021 
Lunna 
south 

27 27 60.4252 -1.042383333 15:47:27 37.4 60.42563333 -1.0419 15:55:20 33.1 

14/07/2021 
Lunna 
south 

28 42 60.44951667 -1.031183333 10:27:42 39.3 60.44928333 -1.030933333 10:31:39 46.3 

14/07/2021 
Lunna 
south 

29 41 60.44853333 -1.028983333 10:36:10 38.9 60.44853333 -1.029116667 10:45:30 43.6 

14/07/2021 
Lunna 
south 

30 40 60.44706667 -1.0284 10:48:37 40 60.4475 -1.028983333 11:01:55 43.8 

14/07/2021 
Lunna 
south 

31 39 60.44461667 -1.02875 11:06:36 31.8 60.4452 -1.02875 11:16:04 29.1 

14/07/2021 
Lunna 
south 

32 37 60.44206667 -1.031666667 11:21:07 32.5 60.44246667 -1.0314 11:30:08 23 

14/07/2021 
Lunna 
south 

33 36 60.44046667 -1.037866667 11:34:09 31.3 60.44068333 -1.037983333 11:43:19 26.5 

14/07/2021 
Lunna 
south 

34 35 60.43616667 -1.03785 11:48:03 42.2 60.43646667 -1.037833333 11:55:58 39.2 

14/07/2021 
Lunna 
south 

35 34 60.433 -1.039633333 12:00:43 39.8 60.43338333 -1.039316667 12:08:38 51.2 

14/07/2021 
Lunna 
south 

36 33 60.43248333 -1.038216667 12:11:53 38.9 60.43265 -1.037966667 12:20:14 45.5 

14/07/2021 
Lunna 
south 

37 32 60.43183333 -1.04105 12:25:42 37.9 60.43226667 -1.041233333 12:34:53 30 

14/07/2021 
Lunna 
south 

38 31 60.43091667 -1.036766667 12:39:54 40.6 60.4315 -1.036933333 12:47:57 41.6 

14/07/2021 
Lunna 
south 

39 29 60.42698333 -1.039433333 12:53:15 41.3 60.42733333 -1.04035 13:01:39 24.1 
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Date Site 
Drift 

# 
Station 

# 
Start 
latitude 

Start 
longitude 

Start time 
Start 
depth 

Finish 
latitude 

Finish 
longitude 

Finish 
time 

Finish 
depth 

14/07/2021 
Lunna 
south 

40 28 60.42633333 -1.040766667 13:05:26 37.1 60.4268 -1.04185 13:14:25 27.9 

14/07/2021 
Lunna 
south 

41 60 60.42598333 -1.04495 13:19:34 10.4 60.4265 -1.04495 13:22:34 16.1 

14/07/2021 
Lunna 
south 

42 30 60.42825 -1.043833333 13:26:33 21.4 60.42936667 -1.043866667 13:33:32 54.3 

14/07/2021 
Lunna 
south 

43 59 60.4194 -1.062316667 13:45:29 73.7 60.41981667 -1.062166667 13:49:36 60.7 

14/07/2021 
Lunna 
south 

44 10a 60.403 -1.059966667 14:00:26 46.4 60.4043 -1.0612 14:09:51 21 

14/07/2021 
Lunna 
south 

45 58 60.4009 -1.073866667 14:16:09 14.5 60.40135 -1.0739 14:20:17 13.1 

15/07/2021 
Whalsay 
SW 

46 48 60.3261 -1.063966667 09:44:44 50.3 60.32666667 -1.0604 09:53:33 50 

15/07/2021 
Whalsay 
SW 

47 47 60.3257 -1.056 09:57:50 52.4 60.32616667 -1.052633333 10:04:40 52.7 

15/07/2021 
Whalsay 
SW 

48 45 60.32858333 -1.0551 10:08:45 49 60.32835 -1.051183333 10:18:12 48.3 

15/07/2021 
Whalsay 
SW 

49 46 60.32856667 -1.049916667 10:20:54 47.2 60.32836667 -1.04625 10:28:19 47.3 

15/07/2021 
Whalsay 
SW 

50 44 & 50 60.32986667 -1.0564 10:33:24 43.9 60.33061667 -1.0479 10:50:36 50.5 

15/07/2021 
Whalsay 
SW 

51 49 60.32993333 -1.05245 10:59:25 48.7 60.32996667 -1.04965 11:04:48 44.1 

14/07/2021 
Lunna 
south 

- 38 - - - - - - - - 

14/07/2021 
Lunna 
south 

- 43 - - - - - - - - 

15/07/2021 Samphrey - 51 - - - - - - - - 

15/07/2021 Samphrey - 52 - - - - - - - - 

15/07/2021 Samphrey - 53 - - - - - - - - 

15/07/2021 Samphrey - 54 - - - - - - - - 

15/07/2021 Samphrey - 55 - - - - - - - - 

15/07/2021 Samphrey - 56 - - - - - - - - 

15/07/2021 Samphrey - 57 - - - - - - - - 
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Appendix B Field notes – substrates and survey notes 

Date Site 
Drift 

# 
Station 

# 
Substrate Feature Notes 

13/07/2021 
Lunna 
south 

1 1 
Bedrock with sandy gravel, mud towards end with Virgularia 
mirabilis 

No Visibility not very good 

13/07/2021 
Lunna 
south 

2 2 Rock some gravelly/sand No  

13/07/2021 
Lunna 
south 

3 3 Rock some gravelly/sand No  

13/07/2021 
Lunna 
south 

4 4 Rock. Small section of maerl in amongst rocks on sand. Maerl  

13/07/2021 
Lunna 
south 

5 5 Rock some gravelly/sand No Camera focusing on floating matter quite a lot. 

13/07/2021 
Lunna 
south 

6 6 Rock No  

13/07/2021 
Lunna 
south 

7 7 Rock No No HD 

13/07/2021 
Lunna 
south 

8 8 Rock No No SD; visibility not very good 

13/07/2021 
Lunna 
south 

9 10 Rock with sand patches containing scallops Skate eggs 
No SD; 23 skate eggs from 08:53 to 09:36 (43 
seconds) 

13/07/2021 
Lunna 
south 

10 11 Sand with Virgularia mirabilis No  

13/07/2021 
Lunna 
south 

11 9 Rock and kelp, some sand No  

13/07/2021 
Lunna 
south 

12 13 Rock with sand patches No  

13/07/2021 
Lunna 
south 

13 12 Rock with sand patches No Feed split into part a and b 

13/07/2021 
Lunna 
south 

14 17 
Rock moving into sand with boulders and stones. Possible 
egg case sightings. 

Egg cases?  

13/07/2021 
Lunna 
south 

15 14 Rock with sand patches No  

13/07/2021 
Lunna 
south 

16 15 Rock with sand patches No  

13/07/2021 
Lunna 
south 

17 16 Rock with sand patches No  

13/07/2021 
Lunna 
south 

18 18 Rock, Sand, Rock No  

13/07/2021 
Lunna 
south 

19 19 Rock with sand patches No  
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Date Site 
Drift 

# 
Station 

# 
Substrate Feature Notes 

13/07/2021 
Lunna 
south 

20 20 Rock with sand patches No  

13/07/2021 
Lunna 
south 

21 21 Gravel, Rock, Sand No  

13/07/2021 
Lunna 
south 

22 22 Gravelly sand No  

13/07/2021 
Lunna 
south 

23 23 Rock, Sand, Rock No  

13/07/2021 
Lunna 
south 

24 24 Sand and Rock No  

13/07/2021 
Lunna 
south 

25 25 Rock with sand patches No  

13/07/2021 
Lunna 
south 

26 26 Rock with sand patches No  

13/07/2021 
Lunna 
south 

27 27 Rock with sand patches No SD corrupt 

14/07/2021 
Lunna 
south 

28 42 Sand and shells No  

14/07/2021 
Lunna 
south 

29 41 Rock with sand patches No Not much drift 

14/07/2021 
Lunna 
south 

30 40 Rock and sand, Flustra and sponge dominated No  

14/07/2021 
Lunna 
south 

31 39 Rock with sand patches No  

14/07/2021 
Lunna 
south 

32 37 Rock with sand patches Egg cases? 
Picture of one but possibly 2 or 3 more in 
crevices. Too difficult to tell from footage. 

14/07/2021 
Lunna 
south 

33 36 Rock with sand patches Skate eggs 2-3 skate eggs seen from 0535 to 0605 

14/07/2021 
Lunna 
south 

34 35 Rock with sandy gravel patches No  

14/07/2021 
Lunna 
south 

35 34 Rock with sand patches No  

14/07/2021 
Lunna 
south 

36 33 Rock moving into muddy sand No  

14/07/2021 
Lunna 
south 

37 32 Gravelly sand to Rock Egg cases? 
Possible sighting at 07:48 but VERY poor 
quality and can't confirm 

14/07/2021 
Lunna 
south 

38 31 Rock with sand patches No  

14/07/2021 
Lunna 
south 

39 29 Rock with sand patches No  
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Date Site 
Drift 

# 
Station 

# 
Substrate Feature Notes 

14/07/2021 
Lunna 
south 

40 28 Rock with sand patches No  

14/07/2021 
Lunna 
south 

41 60 Rock, Kelp, Fish No  

14/07/2021 
Lunna 
south 

42 30 Rock, Sand and Gravel with some rock outcrops No  

14/07/2021 
Lunna 
south 

43 59 Mud No  

14/07/2021 
Lunna 
south 

44 10a Sand - Rock - Sand Skate eggs 
Skate eggs close to crossing with Drift 9.  
Possibly 29+ eggs. 

14/07/2021 
Lunna 
south 

45 58 Rock, Kelp No  

15/07/2021 
Whalsay 
SW 

46 48 Gravel and Rock dominated by brittlestars No Drifting quite fast; one light not working 

15/07/2021 
Whalsay 
SW 

47 47 Shells on gravel moving to rock No Drifting quite fast 

15/07/2021 
Whalsay 
SW 

48 45 Shelly gravel, Shells, Rock. Modioulus bed. M.modiolus 
Drifting quite fast but landing on bottom quite a 
bit 

15/07/2021 
Whalsay 
SW 

49 46 Sand and Shells (mostly Modiolus shells) No  

15/07/2021 
Whalsay 
SW 

50 44 & 50 
Sand and Shells.  Modiolus present individually, some small 
clumps, for first 9 minutes only. 

M.modiolus Drifting quite fast 

15/07/2021 
Whalsay 
SW 

51 49 Sand and Shells.  Modiolus at start M.modiolus Drifting quite fast 

14/07/2021 
Lunna 
south 

- 38 - - Creels at site, couldn't survey 

14/07/2021 
Lunna 
south 

- 43 - - Creels at site, couldn't survey 

15/07/2021 Samphrey - 51 - - Tide too strong to sample 

15/07/2021 Samphrey - 52 - - Tide too strong to sample 

15/07/2021 Samphrey - 53 - - Tide too strong to sample 

15/07/2021 Samphrey - 54 - - Tide too strong to sample 

15/07/2021 Samphrey - 55 - - Tide too strong to sample 

15/07/2021 Samphrey - 56 - - Tide too strong to sample 

15/07/2021 Samphrey - 57 - - Tide too strong to sample 
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Appendix C Depths and standard deviation (SD) of drift tracks 

Drift Mean (m) Minimum Maximum SD Feature 

1 -43.3 -36.6 -47.8 4.3 Not seen 
2 -39.1 -36.3 -44.8 1.9 Not seen 
3 -29.9 -29.6 -30.2 0.3 Not seen 
4 -32.3 -31.8 -32.8 0.4 Maerl 
5 -39.6 -38.0 -40.9 1.1 Not seen 
6 -37.3 -31.9 -39.9 2.3 Not seen 
7 -29.7 -26.7 -31.6 1.1 Not seen 
8 -37.8 -34.3 -45.4 3.2 Not seen 
9 -42.9 -34.8 -48.5 4.2 Skate egg 
10 -49.1 -46.9 -50.0 0.9 Not seen 
11 -21.6 -20.2 -23.4 0.9 Not seen 
12 -33.3 -32.1 -34.0 0.6 Not seen 
13 -36.8 -36.5 -37.0 0.2 Not seen 
14 -35.0 -32.7 -36.5 0.9 Possible eggs 
15 -44.1 -38.0 -52.4 5.9 Not seen 
16 -42.7 -38.4 -50.5 3.4 Not seen 
17 -37.6 -36.6 -38.1 0.6 Not seen 
18 -33.1 -30.3 -36.1 1.8 Not seen 
19 -31.2 -30.8 -32.0 0.3 Not seen 
20 -29.9 -26.8 -32.8 2.0 Not seen 
21 -35.2 -32.0 -39.6 2.3 Not seen 
22 -43.5 -38.8 -46.3 1.9 Not seen 
23 -37.7 -36.9 -38.2 0.4 Not seen 
24 -37.1 -35.9 -38.6 0.8 Not seen 
25 -37.4 -36.5 -39.2 0.7 Not seen 
26 -29.0 -28.0 -29.7 0.6 Not seen 
27 -35.2 -33.3 -38.0 1.8 Not seen 
28 -38.9 -37.6 -41.4 1.3 Not seen 
29 -39.5 -37.1 -44.8 2.7 Not seen 
30 -40.7 -38.8 -43.7 1.0 Not seen 
31 -30.1 -29.0 -31.0 0.6 Not seen 
32 -30.2 -26.5 -32.8 1.9 Possible eggs 
33 -29.6 -26.0 -32.0 1.8 Skate egg 
34 -39.3 -36.6 -43.2 1.9 Not seen 
35 -39.4 -37.7 -40.0 0.6 Not seen 
36 -35.4 -34.0 -37.6 1.2 Not seen 
37 -36.2 -33.3 -38.5 2.2 Possible eggs 
38 -37.5 -35.5 -40.9 1.3 Not seen 
39 -37.9 -35.7 -40.0 1.3 Not seen 
40 -30.7 -28.6 -35.0 1.9 Not seen 
41 -21.5 -19.1 -28.5 2.7 Not seen 
42 -39.3 -33.6 -43.1 3.4 Not seen 
43 -66.8 -65.9 -68.4 0.7 Not seen 
44 -37.7 -31.6 -47.7 5.0 Skate egg 
45 -22.6 -20.5 -24.3 1.0 Not seen 
46 -47.1 -44.6 -49.8 1.9 Not seen 
47 -51.7 -48.8 -52.5 1.1 Not seen 
48 -48.3 -44.8 -49.4 1.2 M. modiolus 
49 -47.7 -46.0 -48.3 0.6 Not seen 
50 -45.7 -41.7 -49.1 2.2 M. modiolus 
51 -47.7 -46.5 -48.8 0.9 M. modiolus 
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Appendix D Skate egg High Definition video timestamp locations 

Drift # Timestamp n Image* Notes 

9 08:53 to 09:36 23 3 Continuous 
14 00:36 1 Yes Possible old egg case 
14 01:50 1 Yes Possible egg case 
32 07:11 1 Yes Possible egg case 
32 07:14 1 to 3 Yes Possible egg cases 
33 05:35 1 Yes 

 

33 06:05 2 Yes 
 

37 07:48 1 
 

Possible egg case, poor visibility 
44 05:10 2 

  

44 05:15 5 
  

44 05:18 4 
  

44 05:21 8 Yes 
 

44 05:25 3 
  

44 05:28 4 
  

44 05:33 3 
  

44 05:39 1 Yes 
 

* see Appendix E, Skate egg images on page 30 for example images. 
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Appendix E Skate egg images 

Image Detail 

 

Drift 09 
Timestamp 08:53 
Certain 

 

Drift 09 
Timestamp 09:06 
Certain 

 

Drift 09 
Timestamp 09:13 
Certain 
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Image Detail 

 

Drift 14 
Timestamp 00:36 
Certain, old egg cases 

 

Drift 14 
Timestamp 01:50 
Uncertain 

 

Drift 32 
Timestamp 07:14 
Uncertain 
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Image Detail 

 

Drift 33 
Timestamp 05:35 
Certain 

 

Drift 33 
Timestamp 06:05 
Certain 

 

Drift 44 
Timestamp 05:21 
Certain 
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Image Detail 

 

Drift 44 
Timestamp 05:39 
Certain 
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