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Disclaimer 

In this study the presence of protected species of plants and animals has been assessed. 

This assessment is based on available data, field research and expert judgement. Field 

research relates to a snapshot at the time of undertaking. Waardenburg Ecology ensures 

that the research has been carried out by expert researchers according to appropriate 

and/or standard methods. The company is not liable for sightings of species by third parties 

or sightings that are recorded after completion of the study. 
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1 Introduction  

Located in the North Sea, the Dogger Bank (also known as Doggersbank in Dutch, 

Doggerbanke in Danish and Doggerbank in German) is a shallow area on a sandbank in 

the Dutch North Sea, German, Danish and UK waters. The international, transboundary 

Dogger Bank is a recognised area of ecological interest, due to the high biodiversity, 

production and abundance of fish, cetaceans and seabirds in the area. The Dogger Bank 

has been designated as Natura 2000 marine protected area by the UK, the Netherlands 

and Germany. For many years there has been interest among marine biologists, 

conservationists and film makers to undertake joint expeditions to the Dogger Bank to get 

more data from this important offshore area.  

 

This cruise report describes the joint expedition that took place 26-29 November 2023. This 

cruise was led by Doggerland Foundation / Stichting Doggerland, in close cooperation with 

participating organizations ARK Rewilding Nederland and Blue Marine Foundation. The 

three organisations together funded the expedition, including hiring Waardenburg Ecology 

to collect data of the benthic community on the seabed using visual techniques, chartering 

the MS Tender and employing Danny Copeland to shoot film on board. 

1.1 Cruise objectives  

The overall goal of the cruise was to collect scientific data to underpin restoration 

experiments at scale and design of a (science-based) Dogger Bank transboundary nature 

restoration plan that includes active and passive restoration. The subgoals of the 2023 

Doggerbank expedition include: 

• Habitat characterisation: Collect visual data of biotic and abiotic characteristics 

using visual techniques along large transects on the United Kingdom part of the 

Dogger Bank: get eyes on the seabed to see the seascape. 

• Habitat documentation: Record habitat variation and precise location data to 

inform active restoration experiments and restoration planning. 

• Baseline data collection: obtain pre-restoration data before active restoration 

commences at seascape level and establish a reference impression. 

• Restoration site selection: Prioritise and select specific active restoration 

locations for the first experiments of active restoration at scale. 
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1.2 Habitat characterisation of four Dogger bank transects 

A key principle of the expedition is that data and images are fully shared, meaning the raw 

data of the drop-down camera were directly provided by Waardenburg Ecology in 2023. A 

selection of the raw data files was then made by Doggerland Foundation to be further 

characterised. In this report the four selected transects are described in more detail. To 

structure the report, the results of the visual observations are reported for each of the four 

transects as part of the habitat characterisation and a conclusion in relation to site selection 

is documented. The implications of the results for the research objectives and other 

relevant information are reported in the discussion section. The Annexes contain 

background documents that are relevant to the individual transects, and future expeditions. 
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2 Materials and methods  

2.1 Location, sublocations and transects  

An expedition to collect field data was organised from the 26th to 29th of November 2023 

to the international Dogger Bank. The planned route for inspection with drop-down camera 

was from Lauwersoog to the English and German part of the Dogger Bank. Originally 12 

transects were selected that vary in depth, substrate and other abiotic factors. The 

transects were selected based on previous expeditions and several scientific research 

papers about species, habitats and restoration potential of the Dogger Bank (see Appendix 

I for an overview of all the papers). 

 

Inclement weather changes 

Due to inclement weather the team was forced to return earlier than scheduled resulting in 

a shorter route. The weather conditions at the Dogger Bank turned out to be even more 

severe than expected, leading to high waves. Due to the high waves, it was impossible to 

use the drop-down camera at sites, as the construction is only operational with waves less 

than two meters. On the 27th and 28th of November transects were therefore rescheduled 

and in total eleven transects were finalized during a two-day period.  

 

Transects selected for habitat characterisation 

Not all transects were further analysed. This information is available upon request 

(ereuchlin@doggerland.earth) and additional information about all transects can be found 

in Annex VI. Four of o eleven transects were selected for subsequent analyses based on 

the potential for nature restoration. The four transects are analysed and documented in this 

report: Transect 6, 7, 10 and 11 (Figure 2.1-2.3). The stormy conditions influenced the 

visibility underwater, resulting in difficulties with species identification during the analyses 

of the camera footage. On the 28th of November visibility was worse than November 27, 

possibly influencing the number of observed species, by which transect 10 and -11 might 

have an overall lower number than transect 6 and -7 (Tabel 2.1). 

 

Table 2.1 Four drop-down camera transects selected for further analysis. Images were 

collected during the Dogger Bank expedition in November 2023. 

Transect 
number 

Date 
Time 
transect 
start 

Time 
transect 
end 

Duration 
in minutes 
(rounded 
off) 

Country 
Start 
coordinates 
(WGS 84) 

End 
coordinates 
(WGS 84) 

Total length 
transect 

T6 27-11-2023 13:05 14:05 60 UK 
54°32.442’;  
1° 30.612' 

54°32.318’;  
1° 29.542' 

1500 meter 

T7 27-11-2023 14:35 14:55 20 UK 
54°32.215’;  
1° 29.957' 

54°32.115’;  
1° 29.578' 

600-800 meter 

T10 28-11-2023 10:45 11:06 21 UK 
54°52.811’;  
1° 25.747' 

54°52.750’;  
1° 26.006' 

600 meters 

T11 28-11-2023 11:55 12:27 32 UK 
54°49.872’;  
1° 29.963' 

54°50.021’;  
1° 29.798' 

475 meters 
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Figure .2.1 Overview of the four transect locations analysed and described in this report: 

Transect 6, 7, 10 & 11. The upper right corner of the figure shows the transects 

relative to the Doger Bank (shaded area). The colours of the transects indicate the 

sublocations; Blue Half Moon (BHM purple), North Sands (NS-F green) and 

Northwest Rough (NWR orange). 
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Figure 2.2 Detailed overview of transect locations 6 and 7 located at sublocation Blue Half 

Moon (BHM purple). The green dots indicate the start point of the transects and the 

red dot the finish.  
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Figure 2.3 Detailed overview of transect locations 10 and 11 located at sublocations Northern 

Sands (NS-F green) and Northwest Rough (NWR orange). The green dots indicate 

the start point of the transects and the red dot the finish. Data collection and 

analyses 
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2.2 Visual technique: drop-down camera 

The data was collected using a drop-down camera (model Z CAM E2 series) including a 

custom-made frame for offshore deployment provided by Waardenburg Ecology (Figure 

2.4). With this camera, visual images of the seafloor of the Dogger Bank were recorded 

along transects of various lengths and time (Table 2.1). The average number of drops 

varied depending on several factors, such as vessel speed, wave height and other 

environmental conditions. Overall, favourable abiotic conditions were associated with a 

higher number of drops.  

The purpose of the monitoring is to have eyes on the actual seabed and characterise 

habitats based on visual aspects of abiotic and biotics across larger and longer areas. The 

footage recorded by the camera thereby aims to help pinpoint and filter out interesting 

locations for future active restoration as input for site selection. Larger, longer transects 

can aid understanding of larger connected areas by their overall visual impression, the 

status of these areas and what substrates, habitats and species are present.  

 

 

Figure 2.4 Picture of the drop-down camera used during the Dogger Bank expedition in 2023.  

2.3 Visual technique: seabird surveys 

The seabird surveys were simultaneously carried out along the transects with the 

deployment of the drop-down camera. During the survey, a biologist situated him-/herself 

on the observation deck outside on the research vessel with the best view on the water. All 

birds that could be identified along the transect were counted. The bird watchers used 

binoculars and the naked eye to identify individuals to the lowest taxonomic level. In 

addition to birds, marine mammals were also recorded when observed. 
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2.4 Analysis 

Overall transect analysis 

The camera footage of transects 6, 7, 10 and 11 are analysed to identify the presence of 

species to the lowest taxonomical level possible, up to species level. Next to the 

identification of species, the prolonged changes in substrate composition was also 

documented (Appendix II-V). 

 

Detailed analysis of video stills  

Shell and/or rocky substrate appears to ensure greater species diversity than mobile sandy 

substrate, making these areas higher prioritised for active restoration of biogenic reef 

development and in particular horse mussel reefs. Therefore, smaller video segments were 

cut out of the total transect footage and stored separately. These smaller segments were 

used to extract video stills which were used for more detailed species identification. Per 

transect twenty stills were derived and used for further analyses, with eighty stills in total of 

four transects. 
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3 Results 

In total, 29 taxa were identified in all the transects together (Table 3.1). The maximum 

number of species are observed in transect 6, with a total of 21 taxa. Eleven taxa were 

documented for both transect 7 and 11. Transect 10 has the lowest number of species 

identified (8 species). 
 

Table 3.1 Taxa identified within the transect footage. The number per taxon indicates the 

number of individuals observed per transect. It must be noted that the duration of 

the footage and transect length varies among the transects. 
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Transect duration varied from 21 to 60 minutes and appr 300 m to 1200 meters (Table 3.2). 

Transect 6 had the longest footage of 60 minutes and longest transect length of 1177 

meters. The videoclip of transect 11 is longer (32 minutes in total) than transect 7 and 10 

(respectively 20 and 21 minutes). Transect 10 is shorter (299 meter) than transect 7 and 

11 (449-328 meter). 

 

Table 3.2  Expedition transect lengths, clips and location.  

Translation of column headings: ‘transect_afstand_m’ is distance of transect in meters; 

‘Clip_afstand_m’ is clip distance in meters; ‘clip_duur_s’ is clip duration in seconds; ‘start_x/y_dms’ 

is coordinate of starting point of transect; ‘eind_x/y_dms’ is coordinate of end point of transect (in 

WGS84 coordinate system). 

 

3.1 Transect 6 

 

  

Figure 3.1  Stills from video footage originating from transect 6, A) dead man’s finger and B) 

ocean quahog (found just outside the transect frame). 

Transect characterisation: Transect 6 had a footage length of 60 minutes in total, and the 

longest transect length of 1177 meters (see Figure 3.1 for a visual impression).  

Habitat characterisation: A variety of substrate types ranging from fine sand, coarse sand, 

shells and gravel are documented for this transect (Appendix II). The number of taxa 

identified in this transect is 21 in total, (Figure 3.2) and 94 counts, with a highest count for 

A 
B 
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dead man’s finger, starfish and dragonet. A high count of benthic fauna was observed on 

sections with hard substrate (gravel) including anemones and many dead man’s finger, a 

soft coral species. Fish species observed in this transect include common dragonet, 

lancelet, rockling, flatfish, tub gurnard and lemon sole. Additionally, the transect includes 

shark- as well as stingray eggs. Unique taxa that are not observed in other transects are a 

juvenile squid and a sea mouse. Just outside the transect frame the ocean quahog (Arctica 

islandica) was observed. This species is included in the OSPAR List of threatened and/or 

declining species and habitats with recommendations for furthering protection (OSPAR 

Agreement 2008-6; OSPAR recommendations 2013/5). 

Conclusion for site selection: This transect could be prioritised based on the observed  

substrate and species variety present. The highest number of species, the highest number 

of individuals and the highest number of unique species are recorded at this transect in 

comparison to other transects. It is the only transect with shark and ray eggs, suggesting a 

nursery function and nearby ocean quahog, a threatened long-lived species. Especially the 

parts with the gravel could be interesting for active restoration, since the substrate is 

showing to be more stable and large colonies of dead man’s finger are present here. 

Figure 3.2 All the species/taxa identified from drop camera footage of transect 6. The bars 

indicate the number of individual counts per taxon.  
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3.2 Transect 7 

 

 

Figure 3.3  Stills from video footage originating from transect 7, A) gravel material with star fish 

and B) sandy substrate with dead man’s finger. 

Transect characterisation: Transect 7 had a footage length of 20 minutes in total and 

transect length of 449 meters (see Figure 3.2 for a visual impression).  

Habitat characterisation: Transect 7 had a variation of a sandy and gravel substrates 

(Appendix III). At the gravel substrate several colonies of dead man’s finger were identified, 

see Figure 3.3 for an impression. Along the sandy parts flatfish were observed. A total of 

11 taxa were identified with 65 individual counts (Figure 3.4). The highest number of 

individual counts are attributed to dead man’s fingers and common starfish. Species unique 

for this location are comb jellyfish and sole (not identified to species level), both not 

observed in any of the other analysed transects.  

 

Figure 3.4 Total species/taxa identified from the drop camera footage of transect 7. The bars 

indicate the number of individuals counted per species. 

 

A 
B 
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Conclusion for site selection: This transect could be prioritised based on the observed 

substrate and species diversity present. Although the number of species, number of 

individual counts and unique species are lower than transect 6, the number of large 

colonies of dead man’s finger on stable gravel substrate are documented as interesting 

areas for restoration. 

3.3 Transect 10 

 

 

Figure 3.5  Stills from video footage originating from transect 10, A +B) sandy substrate with 

shell material of different origin species. 

 

Transect characterisation: Transect 10 had a footage length of 21 minutes in total and 

transect length of 299 meters (see Figure 3.5 for a visual impression                                                                                                                                 

on).  

Habitat characterisation: The substrate of transect 10 consisted mainly of sand with shell 

substrate in some parts (see Figure 3.5 and Appendix IV). Shell substrate consists of                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

originating from species like Ensis and Spisula species, with densities ranging from <1 to 

20% of the entire transect. Moreover, also gravel material is present in low densities (< 

1%). In total, 8 distinct taxa were identified and 20 total counts with a maximum of 5 per 

taxon (Figure 3.6). The observed taxa consist mainly of typical sandy bottom related taxa 

like sand lance, flatfish and sand mason worm. In this transect, no unique species were 

identified.  

Conclusion for site selection: Based on the substrate and biodiversity, this transect is not 

specifically prioritised for active restoration site selection. Stable hard substrate including 

species like anemones and dead man’s finger is absent in this transect. Also, the number 

of individual counts per species was lowest of all transects indicating a lack of biodiversity 

hotspots that would be interesting for restoration site selection. 

A 

B 
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Figure 3.6 Total species/taxa identified from the drop camera footage of transect 10. The bars 

indicate the number of individuals counted per species. 

3.4 Transect 11 

 

 

Figure 3.7  Stills from video footage originating from transect 11, A) gravel with hermit crab 

and B) poor visibility with gravel substrate. 

Transect characterisation: Transect 11 had a footage length of 32 minutes in total and 

transect length of 328 meters (see Figure 3.7 for a visual impression).  

Habitat characterisation: The substrate of transect 11 consisted of a variety of sand, shell 

and gravel (Appendix V). Typical hard substrate benthic species were observed like 

anemones and dead man’s finger (Figure 3.8). The total number of taxa is 11, and 31 total 

counts with a maximum of 12 per taxa (dead man’s fingers).  

Conclusion for site selection: Transect 11 might be of interest for restoration purposes. A 

relatively high number of species, including rare species like the dahlia anemone and dead 

man’s fingers are present due to the high variety in substrate types including hard substrate 

like gravel. The typical important fish species, sand lance was observed, indicative of 

potential importance of transect 11 for this species. 

A B 
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Figure 3.8 Total species/taxa identified from the drop camera footage of transect 11. The bars 

indicate the number of individuals counted per species. 

3.5 Birds and mammals 

In total six of the eleven transects could be monitored for birds due to the rough weather 

conditions: T2, T3, T4, T5, T6 and T11 (Table 3.3). The counted birds varied considerably 

among transects, with T3 and T5 showing the highest overall counts. Primarily guillemots 

and fulmars are commonly found in these two transects, with T5 showing a higher number 

of fulmars (50 individuals) and T3 more guillemots (55 individuals). Gannets are most 

observed in T6 (9 individuals).  The highest diversity and the most counts of gulls are 

recorded in T5 and T6 (kittiwakes, herring gulls and greater black-backed gulls), up to 9 

individuals. T4 and T11 exhibit the lowest counts of birds, with only isolated records of a 

herring gull (T4) and a guillemot (T11).  

T5 is the only transect where marine mammals were observed, namely grey seal. 

 

Table 3.3 Bird species observed during the bird surveys of transect 2, 3, 4, 5, 6 and 11.  
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Figure 3.8 Gannet observed during expedition. 
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4 Discussion & conclusion 

Transect 6 and 7 are located relatively close to each other, as are transect 10 and 11. The 

highest number of species, as well as individuals are observed at transect 6 and 7. These 

transects showed especially higher numbers of hard substrate species like dead man’s 

fingers, which makes this sublocation potentially more interesting for active restoration of 

benthic species. Additionally, a higher diversity of fish (like rockling, dragonet, lemon sole 

and tub gurnard) is observed in this sublocation. Moreover, transect 6 is the only location 

where shark and ray eggs are found. Overall, these observations might imply that the 

primary production is higher than at the other locations and benthic restoration attempts 

might benefit more species higher in the food chain. 

 

Transect 10 had the least number of species and the lowest number of individuals probably 

due to the low variety in substrate types consisting of mainly sandy bottom. This location 

might be of least interest for restoration attempts. However, transect 10 and 11 are the only 

locations sand lance is observed which might indicate this location is of importance to this 

species. Besides, transect 11 had a relative high number of species due to the high variety 

in substrate types including hard substrate like gravel. However, transect 10 and 11 were 

monitored on the second day of the expedition (in comparison to the footage of transect 6 

and 7 which was gathered at the first day), and visibility got way worse due to the weather 

conditions. This made the analyses of the footage harder, and the actual number of 

individuals and species might be higher that recorded. Transect 11 can therefore still be of 

interest for restoration purposes, especially for hard substrate species and sand lance. 

 

Due to the harsh weather conditions and poor visibility, especially on the second day, it 

was harder to identify species than normal. While analysing the footage it became clear 

that species were easier to identify with moving footage than directly from stills. Therefor 

the initial method was adjusted and only the total recordings were used for species 

identification. The 20 stills per interesting fragments of the transects were still taken and 

provided to Doggerland Foundation. 
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Appendix I - Workplan Dogger Bank expedition 

2023 
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Appendix II – Transect 6 species list 
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Appendix III – Transect 7 species list 
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Appendix IV – Transect 10 species list 
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Appendix V – Transect 11 species list 
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Appendix VI – Additional transect data 
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Appendix VII – Logbook Report 

Logbook Expedition Report by Emilie Reuchlin, Doggerland Foundation 

 

Sunday 26/11 

08:00  Departure Lauwersoog, Netherlands  

 

Monday 27/11  

04:30 arrival Dogger Bank BB-S 

05:00 start preparing equipment 

7:00 adjusting the lights 

7:13 first transect BB T1 S1 

7:23 BB T1 S2 

7:41 BB T1 S3 

08:00 new memory card 

8:10 daylight 

8:26 BB T2 S1 

8:42 BB T2 S2 

8:54 BB T2 S3 

9:04 sail northbound to lower depth 

9:17 Cavendish platform in sight 

9:39 BB T3 S1 

9:49 BB T3 S2 

10:00 BB T3 S3 (bird skull) 

10:27 BB T4 S1  

11:03 BB T5 S1- short video; water in cameralens 

11:16 BB T5 S2 - bubble in lens 

11:49 WR-97 (ID: 97582) 19.5 m depth  

12:10 30 minutes sailing to reach BHM 

Lunch 

13:07 BHM T6 S1 

13:18 BHM T6 S2  

13:22 BHM T6 S3 

13:38 BHM T6 S4 

13:48 BHM T6 S5 

13:55 BHM T6 S6 

14:34 BHM T7 S1 

14:45 BHM T7 S2 

15:17 NS-S T8 S1 

16:25 sail to wreck after clearing equipment  

18:26 WR-68 we find rubble, no complete wreck  

18:54 lights off 
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CRUISE REPORT 

DOGGERBANK EXPEDITION 2023 

Tuesday 28-11 

02:00 Frank: Weather report does not look good 

08:38 Untangling cables 

08:46 NWR-S T9 S1 too murky, no visibility 

08:58 new NWR T9 S1 

09:47 NWR T9 S2 

09:59 NWR T9 S3 

10:52 NWR T10 S1 

11:01 NWR T10 S2 

11:53 NS-F T11 S1 

12:05 NS-F T11 S2 

12:16 NS-F T11 S3 

12:27 WE calls off camerawork 

18:45 Joint decision to go back  

19:03 Message to crew: abort expedition 

23:20 4-5 meter waves, heading north as waves from the north BFT 7 

Heading north until midnight 

 

Wednesday 29-11 

00:00 Heading north still 7-8 BFT wave height 3-4 meter.  

02:00 Heading east haaks om, snowstorm 

06:58 160 nm to go  

18:00 Dinner 

23:20 Message to homefront: we are returning, karaoke 

 

Thursday 30-11 

08:00-9:00 Arrival Lauwersoog 

Snow and icy conditions 
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