FOREW/ND‘,’)

‘ DOGGER BANK

Environmental Statement
Chapter 13 Appendix A
Fish and Shellfish Ecology
Technical Report

Application Reference 6.13.1






Brown & May
Marine

Dogger Bank Teesside A & B

Offshore Wind Farm

Fish and Shellfish Technical Report

PROJECT REPORT TITLE:

REF: TEESSIDE FISH ECOLOGY BASELINE

DATE VERSION | DESCRIPTION PREPARED CHECKED APPROVED

28/05/2013 V1.0 PO

01/07/13 V1.1 PO/JL

04/07/13 V1.2 Reference list PO/JIL/ LH/CF SJA
updated

17/07/13 V1.3 Client comments JL SJA

28/01/14 V1.4 Stakeholder PO/LH SJA
comments

03/02/14 V1.5 Corrections PO




Brown & May
Marine

Contents

1.0 Introduction 1
2.0 Guidance 1

3.0 Consultation 1
4.0 Methodology 23

4.1 Sources of data and information 23

4.2 Data Limitations, Sensitivities and Gaps 24

4.2.1 Distribution of spawning and nursery grounds 24
4.2.2 Landings data 24

4.2.3 ICES (International Council for the Exploration of the Sea) Survey Data 24
4.2.4 Site Specific Surveys 25

4.2.5 Knowledge Gaps 25

4.3 Study Area 26

5.0 Background Information 28

5.1 Fish distribution 28

5.2 Shellfish Distribution 30

5.3 Site Specific Surveys 33

5.3.1 Adult and Juvenile Fish Characterisation Surveys (Offshore Otter and Beam Trawl Survey)
33

5.3.2 Pelagic Fish Characterisation Survey (Pelagic Otter Trawl) 42
5.3.3 Sandeel Specific Survey 44

5.3.4 Inshore Shellfish (Potting) Survey 45
5.3.5 Trammel Net survey 45
5.3.6 Prawn trawl survey 47
5.3.7 Otter trawl survey 47
5.3.8 Beam trawl survey 47

5.4 Landings Data-Commercial Fish and Shellfish Species 61
5.4.1 Wind Farm Study Area 61

5.4.2 Export Cable Study Area 66

5.5 Species with Defined Spawning and Nursery Grounds 66
5.6 Species of Conservation Interest 72

5.6.1 Diadromous migratory species 72
il



5.6.2 Elasmobranchs 72

5.6.3 Other Species of Conservation Interest 73
5.7 Key Species in the Food Web 75
6.0 Principal Fish and Shellfish Species Identified
6.1 Demersal Fish 76

6.1.1 Sandeels 76

6.1.2 Plaice 91

6.1.3 Dab 98

6.1.4 Sole 102

6.1.5 Lemon sole 103

6.1.6 Grey Gurnard 110

6.1.7 Whiting 114

6.1.8 Cod 119

6.1.9 Turbot 125

6.1.10 Other demersal Species 128
6.1.11 Non—-Commercial Species 134
6.2 Pelagic Species 136

6.2.1 Herring 136

6.2.2 Sprat 157

6.2.3 Mackerel 161

6.2.4 Horse Mackerel 165

6.3 Elasmobranchs 167

6.3.1 Thornback Ray 167

6.3.2 Spotted ray 167

6.3.3 Blonde ray 170

6.3.4 Other Ray Species 170

6.3.5 Lesser spotted dogfish 172

6.3.6 Smoothhounds 172

6.3.7 Spurdog 173

6.3.8 Tope 173

6.3.9 Basking shark 174

6.4 Migratory Diadromous Species 178
6.4.1 European Eel 178

76

Brown & May
Marine



Brown & May
Marine

6.4.2 River and Sea Lamprey 178

6.4.3 Atlantic Salmon and Sea Trout 180
6.4.4 Allis and Twaite Shad 187

6.4.5 Smelt 188

6.5 Shellfish 189

6.5.1 Edible Crab 189

6.5.2 Velvet Crab 193

6.5.3 Lobster 193

6.5.4 Other Shellfish Species 194

7.0 References199



Brown & May
Marine

List of Acronyms

BAP — Biodiversity Action Plan

BGS - British Geological Survey

BTS - Beam Trawl Survey

Cefas — Centre for Environment, Fisheries and Aquaculture Science
CITES - Convention for International Trade in Endangered Species of Wild Fauna
and Flora

COWRIE - Collaborative Offshore Wind Research into the Environment
CPA - Coast Protection Act

DATRAS - Database of Trawl Surveys

DEFRA — Department for Environment, Food and Rural Affairs

ES - Environmental Statement

FEPA - Food and Environment Protection Act

GOV - Grande Ouverture Verticale

IBTS - International Bottom Trawl Survey

ICES - International Council for the Exploration of the Sea

IHLS - International Herring Larvae Survey

IMARES - Institute for Marine Resources and Ecosystem Studies (Netherlands)
IPC - Infrastructure Planning Commission

IUCN - International Union for the Conservation of Nature

JNCC — Joint Nature Conservation Committee

MMO - Marine Management Organisation

MSW - multi-sea-winter

OSPAR - Oslo and Paris Convention for the Protection of the Marine Environment of
the North-East Atlantic

PSA - Particle Size Analysis

RBD - River Basin District

RTM - Real Time Monitoring

SA — Sandeel Area

SAC - Special Area of Conservation

SSB - Spawning Stock Biomass

TAC - Total Allowable Catch



Brown & May
Marine

1.0 Introduction

1.

The following Fish and Shellfish Technical Report provides a description of the
existing environment in the area of the proposed Dogger Bank Teesside A & B
offshore wind farms and the Dogger Bank Teesside A & B Export Cable Corridor in
relation to fish and shellfish resources and ecology. It provides supporting
information to the Fish and Shellfish Environmental Statement (Chapter 13) and
has been undertaken by Brown and May Marine Ltd.

2.0 Guidance

2.

The principal guidance used to undertake this Report includes:
e Overarching National Policy Statement for Energy (EN-1) DECC 2011a;

e National Policy Statement for Renewable Energy Infrastructure (EN-3) DECC
2011b;

e Centre for Environment, Fisheries and Aquaculture Science (Cefas) Guidance
note for Environmental Impact Assessment In respect of Food and
Environment Protection Act (FEPA) and Coast Protection Act (CPA)
requirements. Version 2 — June 2004; [and]

e Guidelines for data acquisition to support marine environmental assessments
of offshore renewable energy projects (Judd 2012);

The guidelines listed have identified the most likely receptors of impacts, which
include impacts to:

e Spawning grounds;

e Nursery grounds;

¢ Feeding grounds;

e Overwintering grounds for crustaceans;

e Migration routes;

e Species of commercial importance;

e Species of conservation interest; [and]

e Species abundant in the area of the developments.

Planning Inspectorate scoping responses and outputs from stakeholder
consultation has also provided further guidance. In addition, baseline information
provided by stakeholders has been integrated where relevant.
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4.0 Methodology
4.1 Sources of data and information

23

The principal sources of data and information to inform this report are:

Results of the Tranche B Fish and Shellfish Characterisation Survey (Appendix
13B);

Results of the Tranche A Fish and Shellfish Characterisation Survey (Appendix
13D);

Results of the Nearshore Fish and Shellfish Survey (Appendix 13C);

Results of the site specific pelagic fish survey (Appendix 13E);
Results of the site specific sandeel survey (Appendix 13F);

Results of the site specific epibenthic survey (Appendix 12A);
Results of the site specific benthic survey (Appendix 12D);

Results of the 2010 Dutch International Bottom Trawl Survey (IBTS) and the
Dutch Beam Trawl Survey (BTS) (Wageningen Ur, 2012a; 2012b);

MMO landings data (weight and value) by species for the period 2008-2012
(MMO, 2011);

Information provided in the Commercial Fisheries Technical Report (Appendix
15A Commercial Fisheries Technical Report)

Cefas publications and International Council for Exploration of the Sea (ICES)
publications;

Results of the International Herring Larvae Survey (IHLS) (ICES HAWG, 2010;
2011)

Results of the 2010 ICES International Bottom Trawl Survey (IBTS) and the
ICES Beam Trawl Survey (BTS);

Distribution of Spawning and Nursery Grounds as defined in Coull et al.et al.
1998 (Fisheries Sensitivity Maps in British Waters) and in Ellis et al.et al. 2010
(Mapping spawning and nursery areas of species to be considered in Marine
Protected Areas (Marine Conservation Zones);

Results of recent Ichthyoplankton surveys undertaken in the North Sea (van
Damme et al.et al. 2011;

Collaborative Offshore Wind Research into the Environment (COWRIE) reports;

Results of monitoring programmes undertaken in operational wind farms in the
UK and other European countries; and

Other relevant research publications and stock assessments.
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4.2 Data Limitations, Sensitivities and Gaps
4.2.1 Distribution of spawning and nursery grounds

6. The description of spawning and nursery grounds provided in this report is
primarily based on the information presented in Ellis et al.et al. 2010 and Coull et
al.et al. 1998. The limitations of these sources of information should, however, be
recognised. These publications provide an indication of the general location of
spawning and nursery grounds. They do not define precise boundaries of
spawning and nursery grounds, particularly in the context of the relatively small
footprint of Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable Corridor. Similarly, the spawning times given in these publications
represent the maximum duration of spawning on a species/stock basis. In some
cases, the duration of spawning may be much more contracted, on a site specific
basis, than reported in Ellis et al.et al.2010 and Coull et al.et al.1998. Therefore,
where available, additional research publications have also been reviewed to
provide site specific information.

4.2.2 Landings data

7. The fisheries landings data presented in this report are based on MMO data by
species and ICES rectangle. For the purposes of this document only landings by
UK vessels (irrespective of port of landing) have been included.

8. The Dogger Bank area supports important non-UK fisheries and, therefore, the
fisheries data provided below may underestimate/misrepresent the overall
importance of some species to non-UK fishing interests. Data on non-UK fishing
activity is described in detail in Appendix 15A: Commercial Fisheries
Technical Report and has been cross-referenced in this document where
appropriate.

9. Landings statistics provide a good indication of the principal species targeted in a
given area. Extrapolation of the relative abundance and the distribution of the
species based on fishing activity should however be made with caution as market
driven factors, substrate characteristics and the introduction of fisheries
legislation (i.e. fishing closures, Total Allowable Catches (TACs), among other
factors, may all have an effect on the degree of exploitation of a given species in
a given area.

4.2.3 ICES (International Council for the Exploration of the Sea) Survey Data
4.2.3.11BTS

10.The International Bottom Trawl Survey (IBTS) data accessed from the DATRAS
on-line database (http://datras.ices.dk) contains haul information and biological
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data from all surveys conducted by the ICES IBTS sampling programme. Since
1997 these surveys have employed a standardised fishing method using a GOV*
trawl to sample a series of fixed stations, twice per year in the 1% and 3" quarters
(ICES 2010c). The species abundance data presented in this report refers to the
average number of fish per standardised 30 minute haul during IBTS North Sea
surveys 1992 to 2011.

4.2.3.2 IHLS

11.International Herring Larval Survey (IHLS) data was accessed via the ICES Data
Portal (http:/eggsandlarvae.ices.dk). = The IHLS surveys routinely collect
information on the size, abundance and distribution of herring larvae in the North
Sea. The values for larval abundance presented in this report refer to the
number of herring larvae in the smallest reported size category (<10mm total
length) caught per square metre at each site sampled per fortnight in the 3™
guarter in each year between 2002 and 2012.

4.2.4 Site Specific Surveys

12.As described in Chapter 5: Project Description, the Dogger Bank Zone has
been divided into a number of “tranches”. The dimensions of each tranche
provide sufficient area to allow for some flexibility in the lay-out of the separate
wind farm projects. The exact location of individual wind farm projects within
tranches has been defined through the Environmental Impact Assessment and
the consultation process.

13.Dogger Bank Teesside A is located wholly within Tranche B. Dogger Bank
Teesside B overlaps tranches A and B. The surveys undertaken to provide site
specific information on fish and shellfish species were designed and planned
prior to the boundaries of Dogger Bank Teesside A and B being defined. As a
result the areas sampled in these surveys were comparatively wide, covering the
whole of tranches A and B. Tranche A was surveyed between 2011 and 2012.
Tranche B was surveyed between 2012 and 2013.

4.2.5 Knowledge Gaps

14.1t is recognised that there are gaps in the understanding of the distribution,
behaviour and ecology of certain fish and shellfish species. This is particularly
evident for a number of migratory species including several species of known
conservation importance (e.g. lampreys and salmonids). Knowledge gaps often
relate to migration routes and use of discrete sea areas such as those within

1
GOV - “Grande Ouverture Verticale”: Standard otter trawl gear used in the IBTS
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Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export Cable
Corridor.

4.3 Study Area

15.For the purpose of this document, two study areas have been defined (Figure
4.1). These are:

e A wind farm specific study area (“Wind Farm Study Area”) comprising the six
ICES rectangles which tranches A and B overlaps and within which Teesside A
& B are located (i.e. 38F1, 38F2, 38F3, 39F1, 39F2 and 38F3); [and]

e An offshore Dogger Bank Teesside A & B Export Cable Corridor specific study
area (“Export Cable Corridor Study Area’) which comprises the four ICES
rectangles in which the Dogger Bank Teesside A & B Export Cable Corridor is
located (i.e. 38E8, 38E9, 38F0 and 38F1).

16.The study areas defined above provide context in terms of the location of Dogger
Bank Teesside A & B and the Dogger Bank Teesside A & B Export Cable
Corridor. The geographic areas are grid referenced by ICES rectangles; a
standard geographical unit for the reporting of fisheries data of approximately 30
by 30 nautical miles (one degree longitude by 0.5 degree latitude). The fish and
shellfish resources in these areas are also reviewed in a wider context in terms of
their distribution and population dynamics in the central North Sea.
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5.0 Background Information
5.1 Fish distribution

17.

18.

19.

The distribution of fish communities in the North Sea is broadly related to
changes in water depth and temperature (Daan et al.et al. 1990). In shallow
waters (50-100m depth) in the central and northern North Sea (ICES Divisions
IVa and IVb) the fish assemblage are dominated by haddock Melanogrammus
aeglefinus, whiting Merlangius merlangus, herring Clupea harengus, dab
Limanda limanda and plaice Pleuronectes platessa. At greater depths (100-
200m), Norway pout Trisopterus esmarkii dominate (ICES 2005).

The southern North Sea (ICES Division IVc) is generally shallower with dominant
fish species more characteristic of inshore waters (<50m depth) such as plaice,
sole Solea solea, dab, whiting, and non-commercial species such as lesser
weever Echiichthys vipera, grey gurnard Eutrigla gurnardus and solenette
Buglossidium luteum. In addition, species poorly sampled by trawls, such as
sandeels Ammodytidae spp. and sand gobies Pomatoschistus spp., are also
abundant (ICES 2005c).

Based on catches of the fifty most abundant fish species found in English
groundfish surveys (1982-1986), Harding et al.et al. (1986) divided the fish
assemblage of the North Sea into three community groups: the shelf edge
community, the North Central community, and the Southeastern community. The
spatial distribution of these communities is illustrated in Figure 5.1, together with
ICES Divisions.

20.Dogger Bank Teesside A & B fall within the Southeastern community, being

21.

28

immediately adjacent to the boundary of North Central community defined in
Harding et al.et al. 1986. The Dogger Bank Teesside A & B Export Cable
Corridor falls partly in the Southeastern fish community with the longest section
traversing the North Central community.

The principal fish species associated with the North Central and Southeastern
communities are given in Table 5.1. Haddock, whiting, cod Gadus morhua,
Norway pout, saithe Pollachius virens and dab are the principal species of the
North Central community; whilst dab, whiting, grey gurnard, horse mackerel
Trachurus trachurus, plaice and cod are the principal species in the Southeastern
community.
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Table 5.1 Species composition of the North Central and South-eastern North Sea fish
communities (Harding et al.et al. 1986)

Southeastern Community

North Central Community

Species Percentage Weight Species Percentage Weight
Haddock 42.4 Dab 21.8

Whiting 13.9 Whiting 21.6

Cod 9.2 Grey Gurnard 12.8

Norway pout 4.7 Horse Mackerel 10.1

Saithe 4.5 Plaice 6.3

Dab 3.7 Cod 5.5

Remainder 21.6 Remainder 219

22.Research on benthic fish assemblages on the Dogger Bank from a research
cruise undertaken in 2006 (Sell et al.et al. 2007) found grey gurnard, dab and, to
a lesser extent, plaice to be the dominant species in GOV otter trawl samples. In
2m beam trawl samples, solenette, scaldfish Arnoglossus laterna, dab, sand
goby and snake pipefish Entelurus aequoreus were the five most abundant
species, with dab, solenette, lemon sole Microstomus kitt, scaldfish and plaice
being the dominant species in terms of weight.

23.The fish assemblage in the area of Dogger Bank Teesside A & B is, therefore,
expected to be similar to that described above in Harding et al.et al. (1986) for
the North Central and Southeastern fish communities and in Sell et al.et al.
(2007) for the Dogger Bank.

5.2 Shellfish Distribution

24.The North Sea supports important stocks of several commercially exploited
shellfish species including Nephrops, Nephrops norvegicus, king scallop Pecten
maximus, lobster Homarus gammarus, edible crab Cancer pagurus, velvet crab
Necora puba, common whelk Buccinum undatum, brown shrimp Crangon
crangon and pink shrimp Pandalus montagui. The majority of these species are
distributed throughout all three North Sea areas and it is therefore not possible to
classify distributions in the same manner as for fish communities (e.g. after
Harding et al.et al.1986; see above). For this reason, distribution has been
described primarily by the occurrence of significant fisheries. The ecology of
these species is then described in further detail within Section 6.5.

25.Nephrops distribution is dictated by the availability of cohesive mud, muddy sand
and sandy mud substrates suitable for the construction of burrows. Nephrops are
non-migratory and inhabit the area in which they settled throughout their life-
cycle. Population density and individual body size may also vary in response to
substrate type; coarser sediments can support larger Nephrops but in lower
numbers compared to finer sediments (Rogers and Stocks 2001).
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26.There are significant Nephrops fisheries in the northern North Sea including the
Moray Firth, Fladen Ground, the Noup (North of Orkney) and Norwegian Deeps.
The Fladen Ground represents Europe’'s most spatially extensive and
commercially valuable Nephrops fishery. In the central North Sea (ICES area
IVb), commercially targeted populations are found in the Firth of Forth, Farn
Deeps, Devils Hole, Horns Reef and Botney Gut/Silver Pit (ICES 2012). Parts of
the Farn Deeps and Devil's Hole fisheries are located immediately north and east
of the Tranche A boundary, respectively. Landings from grounds adjacent to the
boundary are relatively low compared to other areas of these fisheries. The
Botney Gut/Silver pit Fishery is located immediately south of the Tranche
boundary (ICES 2012a). The Dogger Bank Teesside A & B Export Cable
Corridor intersects the Farn Deeps fishery. Nephrops is the most valuable
species landed within the Dogger Bank Teesside A & B Export Cable Corridor
(Table 5.11 and Table 5.16).

27.King scallops are found on a variety of substrate types, from rocks and stones to
fine silty mud, although typically most abundant in areas with rocky outcrops or
boulders on silty sand mixed with shell substrates (Pawson 1995, Franklin et al.et
al. 1980, Brand 2006). Depths inhabited range from below mean low water
(MLW) to in excess of 100m.

28.Within the northern North Sea, king scallop stocks support directed fisheries
around the Orkney and Shetland Islands and within and around the Moray Firth
(Keltz and Bailey 2012). In the central North Sea, king scallops are distributed
along the Scottish and English coasts with significant fisheries located south of
the Moray Firth, Firth of Forth and Northumbrian and East Yorkshire coasts.
Average landings from the Export Cable Study area are approximately 46 tonnes
a year (Table 5.16).

29.Queen scallops have similar habitat requirements to king scallops although the
species is more mobile due to an increased swimming capability (Jenkins et al.et
al. 2003). Walmsey and Pawson (2007) report the existence of a directed queen
scallop fishery off the Yorkshire coast. However, based on MMO data,
commercial landings of the species are negligible and it is assumed that
productive grounds are located outside of the Teesside study areas.

30.Edible crab is found on a range of habitats, over bedrock, mixed coarse grounds
and offshore on muddy sand (Neal and Wilson 2008). The species is widely
distributed throughout the northern, central and southern North Sea. Gravid
(‘berried’) females are known to undertake long distance migrations to offshore
overwintering grounds where the eggs are hatched (Edwards 1979, Bennett
1995).

31.Nationally, the highest edible crab landings weights are recorded from fisheries
around the Orkneys (northern North Sea) and East Coasts of Scotland and
Yorkshire (central and northern North Sea) and northern East Anglia (southern
North Sea).

32.Velvet crab inhabits rocky and stony substrates and areas of dense macroalgae
growth from the intertidal to depths of around 80 m (Wilson 2008). The North Sea
population has increased in recent years (Lawler et al.et al. 2006) and the
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species is now widely distributed throughout the north, central and southern
areas.

The most productive velvet crab fisheries are located in the northern North Sea
around Orkney and the Shetlands (Keltz and Bailey 2012). Other significant
fisheries are located along the east coast of Scotland and Yorkshire (central
North Sea) and off the coast of North Norfolk in the Greater Wash area (southern
North Sea). The commercial importance of velvet crab has increased
concomitantly with rises in abundance and catch rates now exceed that of edible
crab in some pot fisheries (Lawler et al.et al. 2006). MMO data indicates that
velvet crab landings from the Dogger Bank Teesside A & B Export Cable Corridor
are approximately 25 tonnes a year on average (see Table 5.16). Landings of
velvet crab from the Wind Farm Study Area are negligible.

Lobsters are common in the North Sea, particularly where habitat is
characterised by areas of rough ground along rocky coastlines, from below MLW
to depths of 150m (Bennett et al.et al. 2006). Habitat type influences population
density, and abundance may be increased where there is a prevalence of
crevices and ledges which provide refuge. Other substrate types may be
colonised in the presence of rocks, boulders or other suitable structure such as
wrecks (Beard and McGregor 1991). Lobsters migrate less extensively than
edible crab and a number of studies have demonstrated strong site fidelity of
tagged individuals (Bannister et al.et al. 1994, Smith et al.et al. 2001). Localised
movements are driven by competition for food and the necessity to access
different habitats during moulting and as body size increases (Pawson et al.et al.
1995). Lobster is an important commercial species in the Export Cable Corridor
Study Area where average landings values are in excess of £1.5 million a year
(Table 5.16).

The common whelk is found over a variety of sub-tidal habitat with substrate
types of muddy sand, gravel and rock down to depths of around 180m (Ager,
2008). The species is common throughout all three North Sea areas although
populations are believed to be declining in some areas (DEFRA 2007).

Whelk are targeted throughout the North Sea where sufficiently abundant to
support commercially viable landings. Significant fisheries are located around the
Shetlands in the north, along the Holderness coast in the central North Sea and
off the coast of East Anglia in the southern North Sea (Walmsey and Pawson,
2007). With reference to Dogger Bank Teesside A & B, low landings of whelk are
recorded within the Wind Farm Study Area only (average annual landings 16.3
tonnes, see Table 5.13).

Brown shrimp (Crangon spp.) are common throughout the North Sea and are
generally found over soft sediments in relatively shallow water (Hosie 2009).
Commercial fisheries occur in the central North Sea in the Humber estuary, along
the Lincolnshire coast and the Wash (Walmsey and Pawson, 2007). Despite
occurrence during epibenthic surveys (Appendix 12A: Epibenthic Survey
Report), MMO landings data indicates that there are currently no significant
fisheries within either the Wind Farm or Export Cable Study Areas.
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5.3 Site Specific Surveys

38.In order to inform the fish and shellfish baseline characterisation a number of
surveys were undertaken in and around tranches A and B and along the Dogger
Bank Teesside A & B Export Cable Corridor in 2012 and 2013. The site specific
surveys are listed in Table 5.2. The survey methodologies adopted were devised
in consultation with Cefas and the MMO.

Table 5.2 Summary of site specific survey work carried out to inform the Fish and Shellfish

Assessment
Survey
Survey Area Surveyed S ABEEE Reports
Adult and juvenile Fish Tranche A and adjacent
Ch:racteriJ:;ltioé | control locations J August 2011
Survevs October 2011 Appendix 13D
Y April 2012
Tranche B, Dogger Bank
Teesside A & B Export April 2012
Cable Corridor and July 2012 Appendix 13B

adjacent control locations October 2012

Dogger Bank former

herring spawning grounds
(as defined by Coull et al.et | September 2011 Appendix 13E
al. 1998) and export cable

Pelagic Fish
Characterisation Survey

corridor
Sandeel Survey Tranches A and B March/April 2012 Appendix 13F
Appendix 13C
Shellfish (potting) surve Inshore export cable September 2012 ppendix
P g y corridor April 2013
Inshore export cable September 2012 .
T IN A 1
rammel Net Surveys corridor April 2013 ppendix 13C

39.In addition to the fish and shellfish specific surveys detailed in Table 5.2 the
results of benthic and epibenthic surveys carried out in tranches A and B have
also been cross-referenced, where relevant, to inform this chapter (Appendix
12A and Appendix 12B).

5.3.1 Adult and Juvenile Fish Characterisation Surveys (Offshore Otter and
Beam Trawl Survey)

40.Baseline information on the fish assemblage in and around tranches A and B was
collected by a series of demersal otter trawl and scientific 2m beam trawl! surveys
carried out during August and October in 2011 and during April, July and October
2012. Sampling was conducted at a number of fixed stations within tranches A
and B, at adjacent control locations and along the Dogger Bank Teesside A & B
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Export Cable Corridor. The location of the stations sampled in the offshore otter
trawl and beam trawl fish characterisation surveys are given in Figure 5.2. Due
to the presence of high density static fishing gear in the inshore area of the
Dogger Bank Teesside A & B Export Cable Corridor, survey work was
undertaken using only the 2m scientific beam trawl, in order to avoid disturbance
to normal fishing activity.

41.A summary of the results of the otter and beam trawl surveys in tranches A and B
is given in Table 5.3, Table 5.4, Table 5.5 and Table 5.6 respectively. These
provide the catch rates (individuals caught per hour) by species and sampling
location.

42.Grey gurnard, dab, plaice and whiting had the highest catch rates in all otter trawl
surveys in tranches A and B while other species were caught in comparatively
low numbers.

43.In beam trawl surveys, the most abundant species in Tranche A was solenette,
dab, lesser sandeel Ammodytes marinus Raitt and sand goby. In Tranche B
samples were dominated by solenette, dab and sand goby. The abundance of
lesser sandeel was considerably lower in Tranche B compared to Tranche A.
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5.3.2 Pelagic Fish Characterisation Survey (Pelagic Otter Trawl)

44.The pelagic fish survey targeted herring aggregations in the historic/former Dogger Bank

spawning grounds with the primary aim of determining if herring were actively spawning
in the area. The pelagic survey also provided information on the relative abundance and
species composition of other pelagic fish species in the vicinity of the proposed Dogger
Bank Zone. Fish from each haul were counted, identified and measured. Herring were
also examined for sex and maturity stage. Hauls were carried out at fixed sites in three
transects (A, B and C) which were located in the area of the historic herring spawning
grounds (Coull et al.et al. 1998). Sampling was also conducted at seven inshore sites
(Transect D). Opportunistic tows, additional to those at fixed sites, were carried out
when the acoustic equipment on board the survey vessel indicated the presence of
schools of pelagic fish.

45. The position of the survey transects and the trawl tow tracks of the pelagic fish survey

are presented in Figure 5.3 together with the distribution of herring spawning grounds as
defined in Coull et al.et al. 1998. The survey design and location of transects were
agreed in consultation with Cefas as sufficient to capture potential spawning activity
within the Dogger Bank Zone. Further, it was also agreed that transect locations were
therefore also appropriate to Dogger Bank Teesside A & B and the Dogger Bank
Teesside A & B Export Cable Corridor. As shown in Figure 5.3 the areas sampled are
those within a 30km buffer zone from Tranche A, where spawning grounds have been
defined for herring. The 30km buffer area was agreed following consultation with Cefas
as a conservative indication of the distance at which piling noise may result in
behavioural responses in herring (see Error! Reference source not found.).

46.Five pelagic species were recorded during the survey: sprat Sprattus sprattus, herring
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Clupea harengus, mackerel Scomber scombrus, anchovy Engraulis encrasicolus and
garfish Belone belone in addition to several demersal fish species. The number of
individuals caught and catch rates by species and transect are shown in Table 5.7. The
full results of the pelagic fish survey are provided in Appendix 13E: Pelagic Fish
Survey Report.

Table 5.7 Summary of the Pelagic Fish Survey

Catch Rate (Number of

Number of Individuals Caught

Species Individuals/per Hour)
Transect Transect

Common Scientific Name A B

Sprat Sprattus sprattus 1 0 32047 |1 3 049 <1 0 5873 <1

Herring Clupea harengus 0 1 11673 | O 11674 (O 0.5 2139 0
Pelagic Mackerel Scomber scombrus 373 | 74 | 234 86 767 159 369 | 43 37

Anchovy Engraulis encrasicolus 1 0 0 0 1 <1 0 0 0

Garfish Belone belone 0 0 1 0 1 0 0 <1 0

Whiting Merlangius merlangus 0 0 8 2482 | 2490 0 0 1061

Grey Gurnard | Eutrigla gurnardus 0 0 47 7 54 0 0 3

Haddock Melanogrammus 0 0 0 4 4 0 0 2
Demersal - -

Dab Limanda limanda 0 0 2 0 2 0 0 <1 0

Lumpsucker Cyclopterus lumpus 0 1 0 0 1 0 <1 0 0

Tub Gurnard Trigla lucerna 0 0 1 0 1 0 0 <1 0




SMO]} [mel) o16ejad JO uolled0] pue sjoasuel) Aaains a16ejad ¢'g ainbi4

"PA1 SULDW
ADW 8 UMOIGH o8 i S e
NIEWLN wouowrons | T959M  wuws| W sosiow| 0000051 amwos
¥00-¥1ldN-Md R T
od | s¥ 2oy 9[qE0 AEPAN | €10Z/O0LL | I
w | sy W0 | €L02US00Z | 1
|pawpaua| umeia SHEYNIY 3ivd | ¥3A

sjoasuel] pue suoneso- ajdwes
Aaning oibejad g 3 ¥ ayoueu] jueg Jabbog
s ovamwa |

g% ¥V 3qIsS3FL ¥MNvE 439900

T1UIL193008d

Aiepunog \ auyouB.] punoly jaung wiog ||
(8661 “"|B 12 IneD) spunci9 Buiumeds Buluay -
Qiossuell wm m
D 10SSURL|  me—
§109SUR)| e
Vioesuel]| mmmmm
uopeao Juswkoidag sqeid LD [
MOL |MBIL 01FE|0d emm—
selbuepsy §301 [ |
Baly SHIOA Auelodwa) I

JopluoD 8|ged podx3
g9 v apissaal yueg Jabboqg I

g apissaal yueg Jabbog [
v apissaa| yueq Jabbog l
fiepunog ayoues) D

auoz jueg Jabboq D

puaba

auuien
Ae\l ' umo.g



Brown & May
Marine

47.Sprat was the species caught in greatest numbers, particularly in Transect C
(32,047 individuals).

48.Herring were found in two of the four transects sampled, with 11,673 individual
herring recorded in Transect C whereas only one individual was recorded in
Transect B. The majority of the herring caught were ‘virgin’ juvenile fish. As
described in Appendix 13E - Pelagic Fish Survey Report, the pelagic survey
was undertaken during the spawning season of the Banks herring stock (August-
October).  The temperatures and salinities recorded during the survey
correspond with those when large herring spawning aggregations are expected to
occur. No herring in spawning condition or recovering from spawning was found
over the historic herring grounds of the Dogger Bank. This suggests that there
was no herring spawning activity in this area either during the time of the survey
or during the period immediately prior to the commencement of the survey.

49.Mackerel was recorded in all four transects, occurring in the highest numbers in
transects A and B.

50.Other fish species caught during the pelagic survey were all demersal species
and caught in relatively small numbers with the exception of whiting. Large
numbers of whiting (2,482 fish) were caught along the inshore corridor (Transect
D).

5.3.3 Sandeel Specific Survey

51.A sandeel specific survey, using a modified scallop dredge, was undertaken in
tranches A and B in March 2012. The full results of the survey are provided in
Appendix 13F: Sandeel Survey Report and are summarised below.

52.A total of 110 stations were sampled, 47 of which were located in Tranche A, 20
in Tranche B and 43 at adjacent control areas. Given the patchy distribution of
sandeels and the large area to be surveyed, the sampling effort was
concentrated in the vicinity of known fishing grounds, since the level of
commercial fishing activity is considered to reflect sandeel habitat distribution
(Jensen 2001, van der Kooij et al.et al. 2008, Jensen and Christensen 2008,
Mosegaard, H. Personal meeting, November 2011). Stations outside the main
fishing grounds were also sampled, although less intensively.

53.The relative abundance of sandeels (individuals caught per hour) by station and
species across tranches A and B is shown in Figure 5.9.

54.Three species of sandeel were recorded: lesser sandeel Ammodytes marinus
Raitt, greater sandeel Hyperoplus lanceolatus and smooth sandeel
Gymnammodytes semisquamatus. Of these, lesser sandeel was the dominant
species in the majority of stations and accounted for 98.2% of the total sandeel
catch.

55.Sandeels were found in highest numbers in stations located along the western
boundary of Tranche A. They were also relatively abundant within Tranche A at
stations to the west of Teesside B. Fewer sandeels were present in Tranche B
and were mainly concentrated in the central sector and at two sites along the
eastern boundary of Teesside A (Figure 5.9).
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5.3.4 Inshore Shellfish (Potting) Survey

56.The inshore shellfish survey was carried out over two four-day periods in
September 2012 and April 2013, with soak periods ranging from 68 to 122 hours.
The location of the stations sampled is given in Figure 5.4Two fleets were
positioned across the inshore cable corridor (2 and 4) and three at adjacent
control locations (1, 3 and 5). A summary of the results of the survey is given in
Table 5.8.

57.Edible crab Cancer pagurus was the most numerous of all species recorded.
Moderate numbers of lobster Homarus gammarus and velvet crab Necora puber
were caught at both inshore cable and control stations. The hermit crab Pagurus
bernhardus was did not appear in autumn samples but was present in reasonably
large numbers in samples from April 2103.

5.3.5 Trammel Net survey

58.Five fleets of trammel nets were deployed, with one fleet ‘shot’ close to the shore
along each of the proposed cable routes, a second was laid along the mid-
section of the inshore cable route, to account for varying depth and habitat, and
two fleets ‘shot’ randomly within the central nearshore region, but within
comparable water depths, to act as a controls. The location of the stations
sampled is given in Figure 5.5. Two fleets were positioned across the inshore
cable corridor (2 and 3) and three at adjacent control locations (1, 4 and 5). A
summary of the results of the trammel net surveys is given in Table 5.9.

59.Edible crab C. pagurus was the most abundant species in samples, followed by
dab Limanda limanda and cod Gadhus morhua. Lesser spotted dogfish
Scyliorhinus canicula was caught in both sampling periods but was more
numerous in the spring survey compared to that undertaken during autumn.

60. Single specimens of thornback ray Raja clavata were recorded in both sampling
periods at sites along the cable route and one spotted ray Raja montagui was
caught in the inshore area in April 2013.

61.0ne lesser sandeel was caught in the inshore area in April 2013.
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Table 5.8 Summary of Inshore potting survey results

No. of individuals caught

Species -
September 2012 April 2013
Inshore Inshore
Common name Scientific name Ated Aled
Edible crab Cancer pagurus 449 170 367 169
Hermit crab Pagurus bernhardus 0 0 34 175
Lobster Homarus gammarus 42 66 17 38
Velvet crab Necora puber 20 61 22 56
Whelk Buccinum undatum 2 22 22 87
Star fish Asterias rubens 0 0 25 90
Cod Gadus morhua 1 0 2 2
Pouting Trisopterus luscus 0 2 1 2
Sea urchin Echinus esculentus 1 0 2 1
Squat lobster Galathea intermedia 0 0 0 3
Whiting Merlangius merlangus 0 0 2 0
Dab Limanda limanda 0 0 0 1
Octopus Octopus vulgaris 0 1 0 0
Sea scorpion Taurulus bubalis 0 0 0 1
Swimming crab Liocarcinus holsatus 0 0 1 0

5.3.6 Prawn trawl survey

62.Following discussions with local fishermen it was decided to allocate three prawn

trawling stations to an area within an important Nephrops fishing ground (Figure
5.6). Nephrops were caught in large numbers in both sampling periods. The
most abundant fish species recorded was whiting followed by Dover sole, cod
and haddock. A summary of the results of the prawn trawl survey is given in
Table 5.10.

5.3.7 Otter trawl survey

63.A total of 10 otter trawl stations were assigned to the survey area; ten were

located in the inshore zone and two were positioned across the cable route
corridor (see Figure 5.7). The most abundant species recorded was whiting M.
merlangus followed by haddock Melanogrammus aeglefinus, dab L. limanda,
plaice P. platessa and grey gurnard Eutrigla gurnardus. A summary of the results
of the otter trawl survey is given in Table 5.11.

5.3.8 Beam trawl survey

64.Gear problems prevented the successful completion of an autumn beam trawl
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survey in September 2012. It was originally intended to sample twelve stations in
April 2013 but one sampling station (BT6) was abandoned due to the presence of
fishing gears positioned directly across the trawl path. The location of the otter
trawl stations is shown in Figure 5.8.
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65. The results of the April 2013 beam trawl survey are presented in Table 5.12. The
most numerous species was krill caught at station BT7. Pink shrimp Pandalus
montagui was caught in relatively large numbers at station BT1 and was also
present in samples form the majority of inshore stations as well as the single
station located within the cable corridor.

66.The most numerous fish species were dab L. limanda, pouting Trisopterus
luscus, whiting M. merlangus and lemon sole Microstomus kitt which were all
recorded in low to very low numbers in the inshore and cable route stations.
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Table 5.9 Summary of inshore trammel survey results

No. of individuals caught
September 2012 April 2013
Inshore

Area

Species

Common name Scientific name

50

Inshore
Area

Edible crab Cancer pagurus 298 17 145 109
Dab Limanda limanda 26 21 90 40
Cod Gadus morhua 3 5 3 31
LSD Scyliorhinus canicula 1 2 10 31
Velvet crab Necora puber 1 11 0 27
Lobster Homarus gammarus 11 3 2 8
Whiting Merlangius merlangus 7 3 6 3
Dover sole Solea solea 6 2 2 3
Plaice Pleuronectes platessa 2 2 2 4
Sea urchin Echinus esculentus 0 0 0 10
Pouting Trisopterus luscus 1 1 0 6
Pollack Pollachius pollachius 0 0 0 6
Flounder Platichthys flesus 0 0 2 2
Lumpsucker Cyclopterus lumpus 0 0 3 0
Scorpion fish Taurulus bubalis 0 0 1 2
Whelk Buccinum undatum 0 0 0 3
Coalfish Pollachius virens 0 0 0 2
Lemon sole Microstomus Kkitt 1 0 0 1
Ling Molva molva 0 0 0 2
Thornback ray Raja clavata 1 0 1 0
Turbot Psetta maxima 2 0 0 0
Brill Scophthalmus rhombus 0 1 0 0
Hermit crab Pagurus bernhardus 0 0 0 1
Herring Clupea harengus 0 0 0 1
Mackerel Scomber scombrus 1 0 0 0
Sandeel Ammodytes tobianus 0 0 0 1
Spotted Ray Raja montagui 0 0 0 1
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Table 5.10 Summary of inshore prawn trawl survey results

Species

Common name

Scientific name

Brown & May

Marine

No. of individuals

caught in the

Nephrops Fishing Grounds

September 2012

April 2013

Nephrops Nephrops norvegicus 2394 1885
Whiting Merlangius merlangus 665 349
Dover Sole Solea solea 147 10
Cod Gadus morhua 111 12
Dab Limanda limanda 29 67
Hippoglossoides
Long rough dab platessoides 41 33
Dragonet Callionymus lyra 33 35
Melanogrammus

Haddock aeglefinus 49 13
Plaice Pleuronectes platessa 37 10
Pouting Trisopterus luscus 24 18
Brown crab Cancer pagurus 11 22
Grey Gurnard Eutrigla gurnardus 22 11
Hake Merluccius merluccius 33 0
Harbour crab Liocarcinus depurator 11 21
Lemon Sole Microstomus kitt 8 23
Tub Gurnard Trigla lucerna 28 0
Livid swimming crab Liocarcinus holsatus 7 18
Pogge Agonus cataphractus 0 25
Red whelk Neptunea antiqua 0 17
Cuckoo Ray Raja naevus 2 11
Little cuttlefish Sepiola atlantica 13 0
Flounder Platichthys flesus 0 12
Herring Clupea harengus 4 7
Starry Ray Raja radiata 0 11
Turbot Psetta maxima 11 0
Sea Scorpion Taurulus bubalis 0 10
Five bearded rockling Ciliata mustelus 5 4
Spotted Ray Raja montagui 1 8
Whelks Buccinum undatum 0 9
Squid Loligo vulgaris 8 0
Brill Scophthalmus rhombus 4 2
Hermit Crab Pagurus bernhardus 0 6
Lesser Spotted

Dogfish Scyliorhinus canicula 1 3
Sea urchin Echinus esculentus 0 4
Ling Molva molva 2 1
Red Mullet Mullus surmuletus 3 0
Angler fish Lophius piscatorius 1 1
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No. of individuals
Species caught in the
Nephrops Fishing Grounds

Common name Scientific name September 2012  April 2013
Edible clam Arctica islandica 2 0
Thornback Ray Raja clavata 0 2
Three bearded

rockling Gaidropsarus vulgaris 1 0
Angular crab Goneplax rhomboides 1 0
Bass Dicentrarchus labrax 1 0
John dory Zeus faber 1 0
Lobster Homarus gammarus 1 0
Mackerel Scomber scombrus 1 0

Lepidorhombus

Megrim whiffiagonis 1 0
Mullet Mullus surmuletus 0
Starry Smoothhound Mustela asterias 0 1
Three Bearded

Rockling Gaidropsarus vulgaris 0 1
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Table 5.11 Summary of inshore otter trawl survey results

No. of individuals caught

Species
September 2012 April 2013

Common name Scientific name - nshore - LEIIE

Area Area
Whiting Merlangius merlangus 0 201 15 795
Haddock Melanogrammus aeglefinus 20 102 4 169
Dab Limanda limanda 0 36 27 127
Plaice Pleuronectes platessa 0 20 10 148
Grey Gurnard Eutrigla gurnardus 0 9 5 125
Lemon sole Microstomus Kkitt 2 64 16 57
Pouting Trisopterus luscus 2 23 27 78
Cod Gadus morhua 9 13 2 28
Prawn Nephrops norvegicus 0 0 33
Long Rough Dab Hippoglossoides platessoides 0 2 30
Mackerel Scomber scombrus 1 26 0 1
Herring Clupea harengus 1 8 2 15
Sea Urchin Echinus esculentus 8 4 1
Queen Scallop Aequipecten opercularis 0 6 0
Lesser spotted
dogfish Scyliorhinus canicula 0 0 0 4
Scad Trachurus trachurus 1 3 0 0
Turbot Psetta maximus 0 0 0 3
European squid Loligo vulgaris 0 2 0 0
Hake Merluccius merluccius 0 2 0 0
Brill Scophthalmus rhombus 0 0 0 1
Cuckoo Ray Raja naevus 0 1 0 0
Dover sole Solea solea 0 0 0 1
Smoothhound Mustelus mustelus 0 0 0 1
Squid Loligo vulgaris 0 0 0 1
Alcyonium Alcyonium digitatum 0 0 0 0
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5.4 Landings Data-Commercial Fish and Shellfish Species

67.

68.

An indication of the principal commercial fish and shellfish species in the Wind
Farm and Export Cable Corridor Study Areas, based on landings by weight
(tonnes) and value (£), is given below. The charts and tables have been derived
from the MMO landings data for the period 2008-2012 (provided by MMO 2013).
Only landings from UK vessels (irrespective of port of landing) have been
included in the charts and tables provided in this section.

It should be noted that the landings data shown below are aimed at identifying
the principal commercial fish and shellfish species in the area of Dogger Bank
Teesside A & B and along the Dogger Bank Teesside A & B Export Cable
Corridor, rather than providing an accurate assessment of the relative
commercial importance or degree of exploitation. It is also recognised that
significant non-UK fishing activity takes place in the Dogger Bank area and,
therefore, the landings weights and values given below will underestimate the
overall importance of some species. Information provided in Chapter 15:
Commercial Fisheries, particularly in relation to non-UK fishing activity, has been
cross-referenced to further inform this section.

5.4.1 Wind Farm Study Area

69.

70.

61

An indication of the principal species landed from the Wind Farm Study Area by
weight and value is presented in Figure 5.10 and Figure 5.11. These show
annual average (2008-2012) landings weight (tonnes) and value (£) by species
and ICES rectangle as derived from MMO landings data (MMO 2013).

In addition, the percentage contribution of each rectangle to the total landings
from the Wind Farm Study Area is given in Table 5.13 and Table 5.14 for the top
20 species landed by weight and value, respectively.
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71.As shown in Figure 5.10 and Figure 5.11, plaice Pleuronectes platessa caught in
the Wind farm study area is ranked highest in terms of both landed weight and
value. Landings by weight of sandeels (i.e. North Sea genera of the family
Ammodytidae including Ammodytes marinus Raitt, Ammodytes tobianus,
Gymnammodytes semisquamatus, Hyperlopus lanceolatus and Hyperoplus
immaculatus) and dab Limanda limanda are ranked second and third
respectively. Turbot Psetta maxima and lemon sole Microstomus kitt are
amongst the principal species landed by value. The highest landings are
recorded in ICES rectangle 39F3 (Table 5.13 and Table 5.14 along the eastern
boundary of tranche B.

72.In addition, other species, including sprat, haddock, cod, gurnard, sole, horse
mackerel, brill Scophthalmus rhombus, monkfish Lophius spp., herring and hake
Merluccius merluccius are of commercial importance in the Wind Farm Study
Area. These species are among the top 20 species landed by weight and value
(Table 5.13 and Table 5.14).

73.Landings of elasmobranch and shellfish are comparatively low. In the Wind Farm
Study Area spurdog Squalus acanthias was the most abundant elasmobranch
landed. Shellfish landings were dominated by Edible crab, Cancer pagurus,
Nephrops norvegicus and whelk Buccinum undatum.

5.4.2 Dogger Bank Teesside A & B Export Cable Study Area

74.An indication of the principal species landed from the Export Cable Study Area in
terms of weight (tonnes) and value (£) by ICES rectangles is given in Figure
5.12.

75.In general terms, Nephrops, whiting Nephrops and haddock are the three main
species landed by weight from the Export Cable Study Area. However, catch
composition varies considerably between ICES rectangles. For example,
Nephrops dominates inshore landings in ICES rectangle 38ES8, herring accounts
for a relatively high percentage of the landings by weight in ICES rectangle 38F0
while landings of plaice dominate catches from ICES rectangle 38F1. Landings
by weight for cod and sprat caught in rectangles 38E9 and 39F0 are also
comparatively high (Table 5.15).

76.The most valuable species caught in the Export Cable Study Area are Nephrops
and lobster (Table 5.16). Cod, haddock, plaice and whiting are also ranked
highly as commercially valuable fish species. Whiting is also targeted in this area
by French registered vessels (Appendix 15A: Commercial Fisheries Technical
Report).

5.5 Species with Defined Spawning and Nursery Grounds

77.A number of fish species have defined spawning and nursery grounds within and
in the vicinity of Dogger Bank Teesside A & B and the Dogger Bank Teesside A &
B Export Cable Corridor. These are listed in Table 5.17, based on information
provided in Ellis et al.et al., (2010) and Coull et al.et al. 1998.
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In addition to the species listed below, other fish and shellfish species may spawn
or use Dogger Bank Teesside A & B and/or the Dogger Bank Teesside A & B
Export Cable Corridor as a nursery ground. The ecology of the principal fish and
shellfish species identified in the Wind Farm and Export Cable Study Areas,
including spawning, is described in further detail in Section 6.0.
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5.6 Species of Conservation Interest
5.6.1 Diadromous migratory species

79.A number of diadromous species of conservation importance may transit the
Wind Farm and Export Cable Study Areas as part of their migration or foraging
activity (see Table 5.18).

Table 5.18 Principal diadromous migratory species relevant to Dogger Bank Teesside A & B
and the Dogger Bank Teesside A & B Export Cable Corridor

Conservation Status

Common Scientific UK Bern Habitats
|
Name name OSPAR®  IUCN” Red list . e
BAP? Convention Directive

Anguilla Criticall

European eel oul v v Y - -
anguilla endangered

Allis shad Alosa alosa v Least concern v v

Twaite shad Alosa fallax v - Least concern v v
Petromyzon

Sea lamprey omy v v Least concern v v
marinus

. Lampetra

River lamprey pet v - Least concern v v

fluviatilis
L r risk/l
Salmon Salmo salar v v ower risk/least v v
concern

Sea trout Salmo trutta - Least concern - -
Osmerus

Smelt - Least concern - -
esperlanus

80. The diadromous species listed are expected to transit Dogger Bank Teesside A &
B on an occasional basis. Some may regularly cross the Dogger Bank Teesside
A & B Export Cable Corridor as part of their migration and/or transit adjacent
areas as part of their foraging activity. Further information on the ecology and
potential site-use in proximity to the Dogger Bank Teesside A & B Wind Farm
Study Area and Dogger Bank Teesside A & B Export Cable Study Area is
provided in Section 6.0.

5.6.2 Elasmobranchs

81.Sharks and rays have slow growth rates and low reproductive output compared
to other species groups (Camhi et al.et al. 1998). This results in slow rates of
stock increase and low resilience to fishing mortality (Holden 1974). Directed
fisheries have caused stock collapse for many species (Musick 2005), although

2 Biodiversity Action Plan
3 Oslo and Paris Convention for the Protection of the Marine Environment of the North-East Atlantic

4 ) ) )
International Union for the Conservation of Nature
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at present, mortality in mixed-species and by-catch fisheries appears to be a
more significant threat (Bonfil 1994). As a result the stocks of most
elasmobranch species are currently at low levels and spatial management
measures have been introduced to protect the remaining stocks (ICES 2008a).

82.A summary of the principal species with conservation status and/or declining
stocks potentially using the Wind Farm and Export Cable Study Areas is given in
Table 5.19.

Table 5.19 Principal elasmobranch species of conservation interest potentially present in the
Wind Farm and Export Cable Study Areas

Conservation Status

L
9 .2
= ©
2
P ]
S el Scientific Name o>
Name =0 92
2 SE
QO © 2
e
= o c
Basking shark | Cetorhinus maximus [ x v v Vulnerable
Mustelus asterias/ v Least concern/
Smooth-hounds | M. mustelus ) Vulnerable
Spurdog Squalus acanthias v v Vulnerable
Thresher shark | Alopias vulpinus X - Vulnerable
Tope Galeorhinus galeus X - Vulnerable
Blonde ray Raja brachyura v - Near Threatened
Cuckoo ray Leucoraja haevus X - Least concern
Common Skate | Dipturus intermedia/ L,
Complex® Dipturus flossada X Critically endangered
Spotted ray Raja montagui X v Least concern
Thornback ray | Raja clavata v v Near Threatened
Undulate ray Raja undulata X - Endangered

83.The ecology of the principal elasmobranch species potentially found in the Wind
Farm and Export Cable Study Areas is described in detail in Section 6.0 below.

5.6.3 Other Species of Conservation Interest

84.A number of species commercially exploited in the North Sea and expected to be
found in the Wind Farm and Export Cable Study Areas are of conservation
interest, being listed as UK BAP priority species. These are shown in Table 5.20.

® Arecent study by Iglésias et. al. (2010) has revealed that common skate actually comprises two species: Dipturus
intermedia and Dipturus flossada. Common names already in use for these species are the flapper skate and blue skate
respectively, although it remains to be seen if these become widely accepted (Iglésias et. al., 2010, Shark Trust, 2009).
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Where applicable, other conservation designations’ status (OSPAR and IUCN)

are also given.

Table 5.20 Commercial fish species of conservation interest potentially present in the Wind

Farm and Export Cable Study Areas

Scientific Name

Ammodytes marinus

c o
[TR2
Y

characterisation

Present
Teesside

Brown & May

Marine

Conservation status

IUCN Red list

Lesser sandeel Raitt v v

Herring Clupea harengus v v Least concern
Cod Gadus morhua v v Vulnerable
Whiting Merlangius merlangus | v/ v

Plaice Pleuronectes platessa | v/ v Least concern
Mackerel Scomber scombrus v v Least concern
Sole Solea solea v v

Horse mackerel | Trachurus trachurus v v

Anglerfish Lophius piscatorius v v

Ling Molva molva v v

Hake Merluccius merluccius | v v

Non-commercial fish species of conservation interest, such as sand gobies, are
also found in the Wind Farm and Export Cable Study Areas. This species is
protected under the Bern Convention, Appendix Ill, and was recorded in relatively
high numbers in the fish characterisation 2m beam trawl surveys carried out in
tranches A and B (Table 5.5 and Table 5.6).

It should also be noted that a short-snouted seahorse Hippocampus
hippocampus was captured in 2006 as part of a Cefas research survey on the
Dogger Bank (Pinnegar et al.et al., 2008). This species is of conservation
importance, being protected under the Wildlife and Countryside Act (1981) since
2008 (Natural England 2012). The record of this specimen was, however, made
at considerable distance from Dogger Bank Teesside A & B, being found in ICES
rectangle 37F1, approximately 30km south of the Dogger Bank Teesside A & B
Export Cable Corridor (at its closest point). No evidence of the presence of this
species was found in Dogger Bank Teesside A & B or along the Dogger Bank
Teesside A & B Export Cable Corridor in any survey work.
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5.7 Key Species in the Food Web
87.Fish that occur in the Wind Farm and Export Cable Study Areas such as

sandeels, herring and sprat are key species linking trophic levels in the North Sea
(Furness 2002). They are both major predators of zooplankton and also the
principal prey of many top predators such as birds, marine mammals and
piscivorous fish.

88.Sandeels are most vulnerable to predation when they are in transit to, or feeding

in the water column (Hobson 1986, Furness 2002, van der Kooij et al.et al. 2008)
and it is also during this free-swimming period that they are targeted by
commercial pelagic trawlers (van der Kooij et al.et al. 2008). Sandeels constitute
an important prey species for a number of fish predators such as herring, salmon,
sea trout, cod, haddock, whiting, grey gurnard, saithe, mackerel, horse mackerel
and starry ray as well as squid (Collins and Pierce 1996, Mills et al 2003,
Greenstreet et al.et al. 1998, Wright & Kennedy 1999, ICES 2005c, ICES 2006,
ICES 2008a, ICES 2009b, ICES 2010b, Walters 2010, Walters 2011). Salmon
post smolts are known to largely feed on small fish such as O-group sandeels
(Haugland et al.et al. 2006). Marine mammals such as common seals (ICES
2006, Thompson et al.et al. 2003), grey seals (McConnell et al.et al. 1999),
harbour porpoise (Santos et al.et al. 2005, Thompson et al.et al., 2007) and
minke whale (Olsen and Holst 2001, Pierce et al.et al. 2004) also feed on
sandeels.

89.Sandeels are a key component of the diet of many birds, such as kittiwake,

razorbill, puffin, common tern, arctic tern, European shag, great skua and
common guillemot, which are all known to rely on sandeel consumption during
the breeding season (Wright and Bailey 1993, Furness 1999, Wanless et al.et al.
1998, Wanless et al.et al. 1999, Wanless 2005).

90.Herring is an important prey species for fish such as whiting, cod, mackerel and

horse mackerel (ICES 2008b, ICES 2005b, ICES 2005c). Predation mortality of
one year old herring in the North Sea is mainly a result of consumption by cod,
whiting, saithe and seabirds, Younger herring (0-group individuals) are largely
preyed upon by horse mackerel (ICES 2008b). Herring egg mats are also known
to attract a number of predators such as spurdog, haddock, mackerel, lemon sole
and other herring (de Groot 1980, Mills et al 2003, Haugland et al.et al. 2006,
Skaret et al.et al. 2002, Richardson et al.et al. 2011).

91.Similarly, sprat is important as prey to other fish species including cod, grey

75

gurnard, herring, sandeels, spurdog, horse mackerel, mackerel, sea trout Salmo
trutta and whiting (ICES 2005b, ICES 2009) and many seabirds (Wanless et al.et
al. 2005). In addition, as described for sandeels, both herring and sprat are also
known to be important in the diet of marine mammals such as seals and harbour
porpoise (Santos and Pierce 2003, Wood 2001, Santos et al.et al. 2004).
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6.0 Principal Fish and Shellfish Species Identified

92. A review of the ecology of the principal fish and shellfish species identified in the
area of Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable Corridor on the basis of their commercial importance, relative
abundance in the area, role in the ecosystem and conservation status is given
below.

6.1 Demersal Fish
6.1.1 Sandeels
6.1.1.1 General

93.While sandeels are generally referred to as bentho-pelagic or semi-pelagic
species, for the purposes of this document and, given their dependence on the
seabed, they have been included within the demersal fish species section

94.Sandeels are small, short-lived, lipid-rich, shoaling fish. As such, they represent
high quality food for many predatory fish, seabirds and marine mammals
(Greenstreet et al.et al. 1997, 1998; Brown et al.et al. 2001; Stafford et al.et al.
2006; Macleod et al.et al. 2007; Daunt et al.et al. 2008).

95.Sandeels (Ammodytidae) are amongst the most abundant fish species in the
North Sea (Heath et al.et al., 2012). The main species of sandeels in the North
Sea are:

e Lesser sandeel Ammodytes marinus Raitt;

e Greater sandeel Hyperoplus lanceolatus;

e Smooth sandeel Gymnammodytes semisquamatus;
¢ Sandeel Ammodytes tobianus; and

e Corbin’s Sandeel Hyperoplus immaculatus.

Of these, the lesser sandeel A. marinus Raitt is by far the most abundant (Heath
et al.et al., 2011).

96.Sandeel is an important prey species for a range of natural predators (Hislop et
al.et al. 1991; WGSAM 2008) including predatory fish, seabirds and marine
mammals (Greenstreet et al. 1997; 1998; Brown et al. 2001; Stafford et al. 2006;
Macleod et al. 2007; Daunt et al. 2008). Predation rates of seabirds and marine
mammals on sandeels are trivial by comparison with predation rates by large fish
(ICES 2012d). There is no evidence for depletion of sandeels by seabirds or
marine mammals, even locally at major breeding colonies. However, some
predatory fish consume very large amounts of sandeels and there is evidence
that sandeel stocks increased in abundance in the North Sea following major
reductions in the stocks of cod, haddock, whiting, herring, and mackerel,
apparently a top-down effect resulting from reduced predation by these fish
(Sherman et al. 1981).
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6.1.1.2 Distribution

97.Due to the variable distribution of their preferred habitat in the North Sea (Wright
et al. 1998), the distribution of post-settled sandeels is widespread but very
patchy (Macer, 1966; Wright et al. 2000; Freeman et al. 2004; Holland et al.
2005, Jensen and Christensen 2008). Jensen et al. (2011) identified 217
individual sandeel habitat areas resulting in a total area of 33 566 km? or 5% of
the combined area of the North Sea and Skagerrak with habitat areas varying
greatly in size, from 1 to 4023 km?. Given the average estimated biomass of
sandeels in the North Sea the density within habitat areas averaged 58t km™?
(ICES 2008). Sandeels are site-specific demersal spawners therefore the area
defined by the spawning grounds reflects the distribution of the adults. Most
sandeel species are found along the sloping edges of sandbanks (Greenstreet et
al 2010) and they typically inhabit shallow, turbulent sandy areas, located at
depths of 20—70 m where the content of the finest particles of silt and clay is low
(Macer, 1966, Wright et al., 2000). Research has shown that lesser sandeel
require a very specific substratum, favouring seabed habitats containing a high
proportion of medium and coarse sand (particle size = 0.25 to < 2 mm) and low
silt content (Holland et al., 2005). Sandeels are rare in sediments where the silt
content (particle size < 0.63 pm) is greater than around 4 % and absent where
the silt content is greater than 10 % (Holland et al 2005, Wright et al 2000).

98. Although their requirement for specific habitat is likely to limit sandeel movement,
little direct information exists on the extent of horizontal movements of post-
settled sandeels within or between habitat areas. Sandeels display a high level
of site fidelity in terms of habitat preference, but it is not known whether post-
settlement sandeels return to the same burrowing site each day (van der Kooij
2008). The few mark— recapture experiments that have been conducted were
restricted to small regions because of the difficulty of marking a representative
number of individuals (Jensen et al., 2011).

99. An indication of the distribution of spawning and nursery grounds of sandeels is
provided in Figure 6.1, as defined in Ellis et al., (2010). In addition, recent larval
distribution charts for A. marinus Raitt, the principal sandeel species found in the
Dogger Bank area, as recorded by IMARES in recent ichthyoplanton surveys
(van Damme et al., 2011), is given in Figure 6.2.

6.1.1.3 Life History

100. Sandeel activity patterns have strong seasonal and diurnal components. Adult
sandeels remain burrowed in the substrate during winter in response to
decreased food availability, day length and temperature (Wright et al., 2000,
Holland et al., 2005) only emerging briefly to spawn in the water column in winter
(November-February).

101. During spring and summer sandeels exhibit diurnal movements between the
seafloor, where they bury themselves at night, and the water column, where they
feed on plankton during daylight (Winslade 1974, Freeman et al.,, 2004, van
Deurs et al., 2008, van der Kooij et al., 2008). Research has shown that sandeels
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on the Dogger Bank are capable of diurnal migrations during spring and summer
(from their burrowing sites to deeper waters off the bank) which range in extent
from 5km (van der Kooij et al., 2008) up to 15km (Engelhard et al., 2008). There
is considerable mixing of sandeels within fishing grounds at scales < 28km
(Jensen et al., 2011).

102. Unlike the majority of fish species, sandeels are demersal spawners and lay
their eggs on the seabed. The demersal eggs of A. marinus Raitt typically reside
until hatching in the habitat of adult sandeels. In the North Sea, it has been
documented that lesser sandeel hatch from February to May and the duration of
the larval phase is between 1 and 3 months; larvae are planktonic, until reaching
a length of ~ 25mm (Nichols et al., 1993; Wright and Bailey, 1996).

103. Juvenile A. marinus Raitt seem to recruit directly to the habitat of adult
sandeels (Jensen 2001, Wright et al., 2000). There is only limited movement of
post-settled sandeels between habitat areas and it, therefore, is assumed that the
demersal habitat of sandeels broadly represents their spawning grounds (Jensen
and Christensen 2008).

6.1.1.4 Exploitation

104. Sandeel are exploited by a substantial industrial fishery for fishmeal and fish-
oil. Since 1983, annual landings have ranged from 180 000 tons (2005) to 1.2
million tons (1997) (ICES 2012), higher than for any other North Sea species
(Englehard et al., 2008). The Dogger Bank is the main fishing area contributing
~ 65% of the entire North Sea sandeel catch taken during the period 2003 to
2009 (ICES 2010).

105. As suggested by the fisheries data collected to inform Chapter 15 -
Commercial Fisheries, sandeels in the Dogger Bank area are targeted
predominantly by the Danish fleet and to a lesser extent by German, Swedish,
Norwegian and UK vessels.

106. The seasonality of the sandeel fishery is a consequence of the availability of
sandeels in the water column. The fishery usually starts in March, peaking in
May-June (Jensen and Christensen 2008), coinciding with the feeding season.
The species is only targeted during the day since sandeels remain in burrows
during the night and are, therefore, inaccessible to trawl gear (Jensen and
Christensen 2008). Fishing grounds are used as a proxy for the distribution of
sandeel habitat (van der Kooij et al., 2008) and known fishing grounds are
believed to represent the major areas of sandeel distribution in the North Sea
(Jensen and Christensen 2008). The potential for small sandeel patches of
suitable habitat to exist in areas which cannot be trawled efficiently should,
however, be recognised (Bergstad et al., 2001).

107. The distribution of sandeel fishing in the Dogger Bank and the wider North
Sea, based on Danish VMS data (average 2008-2012), is given in Figure 6.3 and
Figure 6.4 respectively. As shown in Figure 6.3, the highest fishing intensity in
the Dogger Bank Zone is distributed along the western boundary of the zone. In
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general terms, there is little sandeel fishing conducted in Tranche B while
relatively high levels of intensity are recorded in discrete sections of Tranche A,
particularly along the western and eastern sections, with fishing also occurring in
the northern section of the Dogger Bank Zone. A low level of fishing intensity
occurs within Dogger Bank Teesside A & B with the exception of a localised
patch of high intensity fishing focused in a small area in the upper, western
corner of Dogger Bank Teesside B. It should be noted that sandeel fishing also
takes place, at similar intensities to those recorded in the western boundary of
the Dogger Bank Zone, in other areas of the North Sea, particularly off the west
coast of Denmark (Figure 6.4).

108. The majority of sandeel fishing grounds within the Norwegian EEZ have been
depleted by commercial fishing (ICES 2010). Sustained levels of over-fishing
have prevented the recovery of stocks despite instances of re-colonisation of
depleted areas by new recruits.

109. While some research has shown that the re-colonisation rate is affected by
factors such as hydrographical features and the distribution of sandeel spawning
populations (Proctor et al., 1998; Christensen et al., 2008), possibly some of the
variation in re-colonisation of banks after depletion may reflect the movement of
sandeels from areas of sub-optimal habitat into areas of preferred habitat (Wright
et al., 2000, Jensen et al., 2011).

110. Sandeel populations can exhibit high levels of resilience as evidenced by the
immediate recovery of sandeels in the southeast of Scotland following the closure
of the local fishery (Greenstreet et al., 2000).

111. An extensive post-construction study by van Deurs et al., (2011) showed a
positive short-term effect (after 2 years) on the densities of both adult and
juvenile sandeels in the vicinity of the Horns Rev offshore wind farm and in the
long-term (after seven years of operation) there was neither a direct benefit nor a
definite threat to sandeels and their habitat.

6.1.1.5 Management

112. ICES ceased to treat lesser sandeels (A. marinus Raitt) in the North Sea as a
single stock in 2011, following a review of evidence on habitat, larval drift, and
regional growth differences that indicated that there were seven subpopulation
regions that differed in their vulnerability to exploitation (ICES, 2010). Although
there is some spatial dispersal of larvae between banks up to 300 km apart, most
dispersal is <100 km (Proctor et al., 1998; Christensen et al., 2008) thus the
seven subpopulations are considered to be reproductively isolated and the
assessment areas chosen by ICES (2012) were determined in order to relate
local recruitment with spawning-stock biomass (SSB). The scientific and fishery
information available to inform the assessment differs by region, consequently
analytical assessments are only available for the most commercially important
sandeel species (ICES, 2012).
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113. Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export
Cable Corridor fall within the extensive boundaries of the Dogger Bank Sandeel
Area (SA1) (ICES 2010).

114. ICES reports that sandeel recruitment has been low in 2010 and 2011 and
thus recent advice reflects the general deterioration in stock status (ICES 2012).
ICES advice for 2012 (ICES 2012a) determined that the catch in 2012 should not
be more than 23,000 tonnes. Updated advice (Special request, Advice 2012)
following the results of Real Time Monitoring (RTM) undertaken in the Dogger
Bank area, concluded that a zero catch of sandeel in SA1 would be required in
2012 in order to retain a stock of sandeel that is sufficient for successful
recruitment.
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Figure 6.1 Sandeel (Ammodytidae) Spawning and Nursery Grounds (Modified from Ellis et al., 2010 and Coull et al., 1998)
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6.1.1.6 Site Specific Information

115. The distribution of fishing effort in tranches A and B described above is in line

with the results of the sandeel specific survey (Appendix 13F: Sandeel Survey
Report) where areas of high sandeel density were found in the western boundary
of the Dogger Bank Zone and, to a lesser extent, in the eastern section of
Tranche A. In the northern boundary of Tranche A, where some degree of fishing
may also occur, as suggested by fisheries data, relatively high sandeel catch
rates were also recorded during the sandeel specific survey (Figure 6.5).

116. Further site specific data on the distribution of sandeels in Dogger Bank

Teesside A & B and the Dogger Bank Teesside A & B Export Cable Corridor is
provided in Figure 6.6, based on the results of the 2m scientific beam trawl
surveys undertaken in tranches A and B. It should be noted that these surveys
were not designed to gather sandeel specific information (i.e. timing of the
surveys and gear used) and, therefore, the limitations of the data derived from
these should be recognised. The results do, however, provide a rough indication
of the distribution of sandeels and their seasonal presence in the Project area.

117. As shown in Figure 6.6, the highest numbers of A. marinus Raitt were caught

in Tranche A in August 2011, while catches were lower in October 2011 and
relatively few sandeel were caught in April 2012. In Tranche B, however, the
highest catches of sandeel were recorded in April 2012 while catches decreased
markedly in July and October 2012. Considering the timing of the surveys and
the seasonal cycle of the species, it is likely that the results of the August 2011
survey and July 2012 survey (carried out at the end of the feeding season)
provide the most representative indication of the distribution of sandeels in the
sediment in the Wind Farm area.

118. As previously mentioned, sandeels are highly substrate specific. Holland et

al., (2005) analysed 2,885 grab-samples to determine sandeel (A. marinus Raitt)
sediment preference in terms of its particle size composition and defined eight
particle size classes. This study found that sandeels avoided settling in substrate
with a high proportion of fine sand, coarse silt, medium silt and fine silt.
Conversely, as the percentage of coarse sand and medium sand increased,
sandeels showed increased preference for the habitat.

119. Taking the above into consideration, Greenstreet et al., (2010) aggregated the
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sediment categories used by Holland et al., (2005) into two simplified
classifications of “coarse sands” and “silt and fine sands” (see Table 6.1 below).
It was concluded that the greater the percentage of “coarse sands” relative to the
percentage of “silt and fine sands” the greater the potential for the substrate in a
given area to constitute preferred sandeel habitat.
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Table 6.1 Holland et al., (2005) and Greenstreet et al.2010 sandeel sediment categories

. . Sediment Category Sediment Category
Particle Size Range (Holland et al., 2005) (Greenstreet et al., 2010)
= 8mm Coarse Gravel n/a
=2 2to<8mm Fine Gravel

2710 pym to < 2mm Coarse Sand

Coarse Sands
2250to <710 ym Medium Sand

120. An indication of the suitability of Tranche A and Tranche B as sandeel habitat,
based on the distribution of “coarse sands” and “silt and fine sands” is given in
Figure 6.7 as derived from Particle Size Analysis (PSA) of grab samples
collected in the benthic survey carried out in Tranche A (Appendix 12D: Dogger
Bank Offshore Wind Farm. Benthic Ecology Characterisation Survey).

121. As described previously, stations in which the proportion of “coarse sands” is
high are more likely to constitute suitable sandeel habitats than those
characterised by a high proportion of “silts and fine sands”. In the majority of the
stations sampled the percentage contribution of “silts and fine sands” was
comparatively higher than the proportion of “coarse sands’. Exceptions to this
were found in five of the stations sampled in the western edge of Tranche A
(coinciding with known high density sandeel grounds) and at a number of other
stations dispersed across Tranche A (Figure 6.7).

122. Sandeels are generally rare in sediments where the silt content (particle size
<0.63um) is greater than 4%, and absent where the silt content is greater than
10% (Holland et al., 2005, Wright et al., 2000). Based on these definitions,
unsuitable sandeel habitat was present at only seven stations, all of which fell
outside the boundaries of Dogger Bank Teesside A & B (Figure 6.7).

123. The distribution of seabed sediment types in the Dogger Bank and the wider
area as described by the British Geological Survey (BGS) and based on Folk’s
classification system (Folk 1954) is shown in Figure 6.8. Coarse sandy
sediments are more likely to constitute preferred sandeel habitat than finer
sediment classes (Holland et al. 2005; Greenstreet et al. 2010). It can therefore
be assumed that that those areas (including those within Teesside A and B)
classified by the BGS as sandy gravel, gravelly sand, and (to a lesser extent)
sand have the potential to support sandeel populations. It should be considered
that suitable substrate types are not restricted to these areas and are distributed
throughout the Dogger Bank and wider Central North Sea (Figure 6.8).
Furthermore, the availability of suitable sandeel habitat does not necessarily
imply that sandeels will be present in a given area. Even assuming a population
is below the area’s carrying capacity, it is unlikely that all suitable habitat will be
fully occupied (Greenstreet 2007).
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6.1.1.7 Conservation status

124. In addition to their importance to commercial fisheries, sandeels are of
importance in the food web being a key prey species for a number of other
species including piscivorous fish, seabirds and marine mammals. Furthermore,
they are of conservation interest with A. marinus Raitt being listed as a UK BAP
priority species (Table 5.20).

6.1.2 Plaice
6.1.2.1 General

125. Plaice is an important species in European waters that has been exploited for
centuries (Gulland 1968). Tagging experiments have shown that plaice
demonstrate high level of site fidelity and individual fish return to the same areas
to spawn and feed (de Veen 1978, Hunter et al. 2003).

126. Plaice feed on a wide range of benthic and epibenthic species, particularly
molluscs, including burrowing species (i.e. cockles, razor shells). They are also
known to feed on crustaceans and worms and occasionally on brittle stars and
sandeels (Ruiz 2007b, Wheeler 1978).

6.1.2.2 Distribution

127. Plaice are widely distributed in the North Sea. They mostly occupy sandy
substrates, although they are also found over gravel and mud, and typically
inhabit depths between 10 and 50m (Ruiz 2007a). In the Central North Sea adult
plaice undertake highly directed seasonal migrations from the winter spawning
area south of the Dogger Bank Tail End, to summer feeding grounds 250km to
the north (Hunter et al. 2003).

128. Juvenile plaice are concentrated in the Southern and German Bights, and
also occur along the east coast of Britain and in the Skagerrak and Kattegat in
the summer. Coastal and inshore waters of the North Sea represent essential
nursery areas, with the Wadden Sea being the most important. Juveniles utilise
shallow coastal waters as nursery areas and move into deeper cooler waters as
they grow (Teal 2011). One year old plaice show a strictly coastal distribution,
whilst the older age classes gradually disperse further offshore, away from
nursery areas (ICES 2005).

129. An indication of the distribution of plaice in the North Sea is given in Figure
6.9 and Figure 6.10. These show the distribution of undersized and marketable
plaice in the North Sea based on the results of the Dutch BTS in 2010 and
average abundance from North Sea IBTS surveys over the period 2003-2012by
ICES rectangle over the period 2003 to 2012.

6.1.2.3 Life History

130. Plaice spawning may occur over most of the offshore and deeper parts of the
southern North Sea and off the east coast of Britain from Flamborough head to
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the Moray Firth. Centres of high egg production are the eastern Channel and the
Southern Bights, while egg production around the Dogger Bank and in the
German Bight is more diffuse (ICES 2005). Tagging experiments have shown
strong spawning area fidelity, with individual fish returning to the same spawning
areas (Hunter et al. 2003).

131. As indicated in Table 5.17, Dogger Bank Teesside A & B and the Dogger
Bank Teesside A & B Export Cable corridor fall within defined spawning grounds
for plaice. The distribution of these, as defined in Ellis et al. 2010 is illustrated in
Figure 6.11. Only a small section along the western edge of Dogger Bank
Teesside A overlaps an area defined as a high intensity spawning ground for
plaice. The majority of Dogger Bank Teesside A, all of Dogger Bank Teesside B
and the inshore section of the Dogger Bank Teesside A & B Export Cable
Corridor fall within low intensity spawning grounds for this species. There are no
defined nursery grounds within tranches A or B or the immediate vicinity of the
Dogger Bank Teesside A & B Export Cable Corridor. Low intensity nursery
grounds are defined to the north of the Project area with a discrete inshore
nursery ground to the south of the Dogger Bank Teesside A & B Export Cable
corridor.

6.1.2.4 Exploitation

132. Plaice is one of the principal commercial species in European waters,
especially for the Dutch beam trawl fleet (Teal 2011). In the Central North Sea,
directed fisheries are also carried out with Danish seines and gilinets and plaice
are caught as by-catch in otter trawl fisheries (ICES 2005). Plaice is exploited in
a mixed fishery for flatfish, which also targets sole. Due to the small mesh size
needed to catch the latter, a large amount of the plaice caught is undersized and
therefore discarded (Beare et al. 2010). As indicated in Section 5.4, and further
described in Chapter 15 - Commercial Fisheries, plaice is the principal
commercial species landed from the Wind Farm Study Area and the Export Cable
Study Area.

6.1.2.5 Management

133. A two-stage multiannual plan for plaice and sole in the North Sea was
adopted by the EU Council in 2007 (ICES 2012). The North Sea stock is well
within precautionary boundaries and has reached its highest levels in recorded
history. Fishing mortality is estimated to be at the historic low. ICES have
advised that landings should not exceed 97,070 tonnes in 2013

6.1.2.6 Site Specific Information

134. Plaice was one of the commonly occurring species encountered during the
tranche A and B fish characterisation surveys. An indication of the seasonal
distribution of plaice, based on the results of these surveys, is given in Figure
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6.12. Plaice were abundant in tranches A and B, as well as occurring at sites
along the length of the Dogger Bank Teesside A & B Export Cable corridor.

135. It should be noted that whilst plaice was found in relatively high numbers in
the surveys undertaken in tranches A and B; the species is also abundant in
other areas of the North Sea, (Figure 6.9 and Figure 6.10). This is also
supported by the distribution of commercial landings, which are widespread
throughout the North Sea (See Section 5.4, Figure 5.10 and Figure 5.11).

6.1.2.7 Conservation status

136. In addition to its commercial importance, plaice is of conservation interest,
being listed as a UK BAP priority species. The IUCN red list of threatened
species defines its conservation status as of “Least Concern” (Table 5.20).
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6.1.3 Dab
6.1.3.1 General

137. Distributed throughout the northeast Atlantic, dab is an abundant fish on
shallow, sandy grounds of the coasts of northern Europe. The species is
particularly abundant in the North Sea (Daan et al. 1990, Callaway et al. 2002).

6.1.3.2 Distribution

138. Dab is abundant throughout the southern, central and northern North Sea,
and is most commonly encountered at depths from 20-40m. As suggested in
Figure 6.13, dab appear to be particularly abundant in ICES rectangles located
off the Danish coast and to the south of the Project area.

6.1.3.3 Life History

139. Adults move inshore in the summer in a seasonal migration. Spawning
occurs in the North Sea from April to June. They generally feed on bottom-living
invertebrates including small crustaceans, polychaete worms and molluscs
(Wheeler 1978, Ruiz 2008d).

6.1.3.4 Exploitation

140. Dab are of commercial importance in the Wind Farm Study Area, accounting
for high landings by weight (Table 5.13), although their commercial value is
relatively low (Table 5.14).

6.1.3.5 Management

141. ICES has advised for 2012 and 2013, on the basis of precautionary
considerations, that dab catches in the North Sea should not increase (ICES
2012). The stock status of dab is not formally assessed and no reference points
have been defined for this species due to the lack of data.

6.1.3.6 Site Specific Information

142. The seasonal distribution of dab, as recorded in fish characterisation surveys,
is shown in Figure 6.14. Dab were found in relatively higher numbers in Tranche
A compared to Tranche B, being caught in greatest numbers in the October 2011
otter trawl survey. Lower numbers of dab were caught at stations in Dogger
Bank Teesside A & B and dab were also found in otter trawls at stations in the
offshore sector of the Dogger Bank Teesside A & B Export Cable Corridor.
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6.1.3.7 Conservation status
143. Dab is not listed for conservation status.
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6.1.4 Sole
6.1.4.1 General

144, Sole feed mainly on small crustaceans, although they may also eat small
molluscs and sometimes fish (Wheeler 1978). In Dutch coastal waters they have
been found feeding on polychaetes such as Arenicola marina, Lanice spp., and
Nereis spp.; however, small echinoderms (i.e. brittle stars and the small sea
urchin Echinocyamus pussilus) are also thought to represent important prey for
adults in some areas (ICES 2005).

6.1.4.2 Distribution

145. Sole are widely distributed in the shallow southern North Sea (mainly south of
56N), the English Channel and the Irish Sea (Limpenny et al., 2011). They prefer
sandy and muddy grounds (Eastwood et al., 2000, Limpenny et al., 2011) and
are normally present at depths from 1m to 70m. In the winter, they move
offshore and can be found at depths up to 120m (Reeve 2007). The northern
limit of their distribution is determined by sea temperature, the lethal limit for the
species being around 3- 4°C (Burt and Millner 2008).

146. The distribution of sole in the North Sea from IBTS survey data is shown in
Figure 6.15. Sole occurred predominantly along the east coast of England and
in the Channel. Sole were not caught at any site within Dogger Bank Teesside A
& B wind farm areas.

6.1.4.3 Life History

147. The majority of spawning occurs from March to May, peaking in April and
lasting sporadically until late June. It mainly takes place inshore, particularly near
the mouths of estuaries and in protected bays, including The Wash and the
Thames (Limpenny et al., 2011).

148. The distribution of sole spawning grounds is illustrated in Figure 6.16. As
shown, spawning and nursery grounds for this species have not been defined in
Dogger Bank Teesside B or within the Dogger Bank Teesside A & B Export
Cable Corridor. The southern boundary of Teesside A overlaps an area defined
as a low intensity spawning ground. Low intensity spawning grounds are also
located in the vicinity of tranches A and B and the inshore section of the Dogger
Bank Teesside A & B Export Cable Corridor. Low intensity nursery grounds are
defined in the vicinity of the inshore section of the Dogger Bank Teesside A & B
Export Cable Corridor.

6.1.4.4 Exploitation

149. Low landings weights of sole are recorded from the Wind Farm Study Area,
although the contribution to total value is proportionally much greater as a result
of high commercial value (see Section 5.4). These landings are likely to originate
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largely from the beam trawl fishery targeting plaice on the Dogger Bank.
Landings from the Export Cable Study Area are negligible (see Section 5.4).

6.1.4.5 Management

150. ICES have advised that landings of this species in 2013 should not be above
14,000 tonnes (ICES 2012). The North Sea stock has been fluctuating around
target reference points for the last decade but the flatfish management plan
adopted in 2007 is considered to be sufficiently precautionary as to prevent the
stock dropping below safe biological limits in the next decade.

6.1.4.6 Site Specific Information

151. Sole were not caught in the otter or beam trawl surveys but were recorded in
inshore trammel net surveys (Table 5.9).

6.1.4.7 Conservation status

152. In addition to its commercial importance, sole is of conservation interest being
listed as a UK BAP priority species.

6.1.5 Lemon sole
6.1.5.1 General

153. Lemon sole is usually found over mud, sand and gravelly substrates and
occasionally over rougher rocky ground. Typical depths inhabited range from
40m to 200m and the species is frequently found on offshore banks (Wheeler
1978). Lemon sole feed on a variety of benthic prey, including polychaete
worms, crustaceans, molluscs and echinoderms (Wheeler 1978, Rogers and
Stocks 2001).

6.1.5.2 Distribution

154. The distribution of lemon sole in the North Sea shown in Figure 6.17 is based
on average abundance recorded in IBTS surveys between 2003 and 2012.
Lemon sole have been found mainly in the north-western North Sea, with the
highest densities located around the Shetland Isles (Greenstreet et al., 2007).

6.1.5.3 Life History

155. Little is known of the spawning habits of lemon sole. They are, however,
thought to spawn everywhere they are found (Rogers and Stocks 2001). The
spawning season is long, extending from April to September (Coull et al., 1998,
Wheeler 1978).
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156. The distribution of lemon sole spawning and nursery grounds is illustrated in
Figure 6.18 (Coull et al.,, 1998). The inshore section of the Dogger Bank
Teesside A & B Export Cable Corridor overlaps with the broad spawning and
nursery grounds defined for this species.

6.1.5.4 Exploitation

157. Lemon sole forms part of a mixed flat fish fishery targeted by beam and otter
trawls. As suggested by landings data, lemon sole is of commercial importance
in the Wind Farm Study Area, particularly in rectangles 39F2 and 39F3 in which
the most northerly areas of Dogger Bank Teesside A & B are situated (Table
5.13 and Table 5.15).

6.1.5.5 Management

158. There is no formal assessment of lemon sole in EU waters. Landings data
shows a long-term declining trend and ICES advice for 2012 and 2013
recommends that catches should not increase.

6.1.5.6 Site Specific Information

159. Lemon sole were caught during adult and juvenile fish surveys undertaken in
tranches A and B and at sites situated along the Dogger Bank Teesside A & B
Export Cable Corridor in relatively high numbers, particularly in the otter trawl
samples.

6.1.5.7 Conservation status
160. Lemon sole is not listed for conservation status.
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6.1.6 Grey Gurnard
6.1.6.1 General

161. Grey gurnard are a demersal species found on sand, rock or mud down to
depths of 140m (Barnes 2008a). The species is typically associated with offshore
areas (such as the Dogger Bank) where they are most common at depths in the
20-50m range (Wheeler 1978). Grey gurnard is the most common gurnard
species found in the North Sea.

162. Grey gurnard eat benthic crustaceans, such as brown and pink shrimp, small
crabs, and fish, such as gobies and dragonets (Wheeler 1978). Research
examining the diet of grey gurnard on the Dogger Bank (Weinert et al., 2010)
found that shrimp Crangon allmani and sandeels were the most common prey
items observed in stomach contents of fish captured from shallow areas. In
contrast, the most frequently observed prey in samples from deeper regions was
the amphipod Hyperia galba. Accordingly, C. allmani was one of the more
abundant species recorded during the Tranche B epibenthic survey (Appendix
12A Epibenthic Survey Report).

6.1.6.2 Distribution

163. An indication of the distribution of grey gurnard in the North Sea is given in
Figure 6.20 based on average abundances recorded from 2003 to 2012 in IBTS
surveys. The species is abundant at sites to the north and east of the Wind farm
area but very few individuals were captured at sites within tranche A or tranche B,
where Dogger Bank Teesside A & B are located. Large numbers of grey
gurnard were also found at sites in the vicinity of the offshore section of the
Dogger Bank Teesside A & B Export Cable corridor.

6.1.6.3 Life History

164. Grey gurnard is thought to concentrate in the central western North Sea in the
winter and spread into the southern part during spring to spawn (ICES 2005).
Spawning is thought to occur from April to August (Wheeler 1978).

165. Gurnards have a strong seasonal migration through the North Sea and forms
dense semi-pelagic aggregations to the northwest of Dogger Bank (ICES 2005,
Greenstreet et al., 2007) in winter, before dispersing and becoming more
widespread during summer months.

6.1.6.4 Exploitation

166. Grey gurnard is taken as by-catch in demersal fisheries, part of which is
landed for human consumption (Heessen and Daan 1996). As suggested by the
landings data shown in Section 5.4, grey gurnard are recorded in commercial
landings in the Export Cable Study Area and, more significantly, in the Wind
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Farm Study Area (particularly in ICES rectangle 38F2 where Dogger Bank
Teesside B is located).

6.1.6.5 Management

167. There is currently no management for any of the gurnard species in the EU.
The status of the stock of grey gurnard is unknown and reference points are not
defined. ICES advises that catches should not be allowed to increase in 2013
(ICES 2012). Survey indices for the North Sea suggest that the abundance of
this species has been increasing since the late 1980s.

6.1.6.6 Site Specific Information

168. Grey gurnard were the most abundant species found in the otter trawl surveys
carried out in tranches A and B (Table 5.3 and Table 5.4). An indication of its
seasonal spatial distribution as derived from the results of the otter trawl surveys
is given in Figure 6.21 below. As shown, grey gurnard were found at sites in
Dogger Bank Teesside A & B and along the route of the Dogger Bank Teesside A
& B Export Cable Corridor in all otter trawl surveys.

169. In addition to grey gurnard, other species of gurnard were found in the otter
trawl surveys carried out in tranches A, and B including red gurnard Aspitrigla
cuculus and tub gurnard Trigla lucerna. These were, however, recorded in very
low numbers.

6.1.6.7 Conservation status
170. Grey gurnard is not listed for conservation status.
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6.1.7 Whiting
6.1.7.1 General

171. Whiting is a bentho-pelagic species very common in shallow waters, being
most abundant between 30m and 100m. They are generally found near mud and
gravel substrates, but also on sandy and rocky areas (Wheeler 1978, Barnes
2008b).

172. Adult whiting feed almost entirely on fish, including a variety of small species
such as Norway pout, sprat and sandeel, and the younger age classes of larger
species such as herring, cod, and haddock. Immature fish feed primarily on
crustaceans such as euphausiids, mysids and crangonid shrimps (Hislop et al.,
1991, ICES 2005, Wheeler 1978). During the night they primarily feed on
bottom-dwelling prey, whilst feeding on pelagic prey during daylight (ICES 2005).

6.1.7.2 Distribution

173. Whiting are widely distributed throughout the North Sea with high densities of
both juvenile and adult whiting being found almost anywhere. An exception to
this is the Dogger Bank area, which generally shows a marked gap in their
distribution (ICES 2005).

174. The distribution of whiting in the North Sea, based on average abundance in
IBTS surveys for the period 2003 to 2012, is given in Figure 6.22. As shown,
whiting tend to be present in relatively high numbers to the east and south of the
Dogger Bank Zone and in the vicinity of the Dogger Bank Teesside A & B Export
Cable Corridor. Relatively few whiting were recorded within tranches A and B.

6.1.7.3 Life History

175. Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export
Cable Corridor fall within defined spawning and nursery grounds for whiting as
illustrated in Figure 6.23 (Ellis et al., 2010). Spawning takes place from February
to June (Coull et al., 1998) but mostly in spring, in shallow water (Wheeler 1978).

6.1.7.4 Exploitation

176. Whiting is generally considered of secondary commercial importance. They
are caught in large numbers throughout the entire North Sea; however, large
guantities of the catch tend to be discarded (ICES 2005). As suggested by UK
landings data (Section 5.4), whiting is one of the main species landed from the
Export Cable Study Area. This species is also of commercial importance to non-
UK fleets, particularly the French, which hold historic fishing rights between the 6
and 12nm limits off the east coast of England (see Chapter 15 - Commercial
Fisheries).
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6.1.7.5 Management

177. Reference points for whiting are not defined but ICES is currently developing
and evaluating a management plan for this stock. ICES has advised that
landings of whiting in the North Sea and Eastern Channel should not exceed
26,000 tonnes in 2013 (ICES 2012a).

6.1.7.6 Site Specific Information

178. An indication of the seasonal distribution of whiting in tranches A and B and
along the Dogger Bank Teesside A & B Export Cable Corridor, as recorded in site
specific otter trawl surveys, is given in Table 5.3 and Table 5.4. In general terms,
the highest catch rates were found at sites along the western edge of tranche A
and within Dogger Bank Teesside A & B. Whiting were also recorded in relatively
high numbers in a number of stations along the Dogger Bank Teesside A & B
Export Cable Corridor. During the pelagic fish survey carried out in September,
they were also recorded in high numbers at stations located along the Dogger
Bank Teesside A & B Export Cable Corridor (Figure 6.24 Similarly, they were
one of the most abundant species recorded in the trammel net surveys carried
out in the inshore area of the Dogger Bank Teesside A & B Export Cable Corridor
(Table 5.9)

6.1.7.7 Conservation status
179. Whiting is listed as a UK BAP priority species (see Table 5.20)
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6.1.8 Cod
6.1.8.1 General

180. Cod feed mainly on copepods when young, becoming increasingly dependent
on fish as they age, preying on herring, poor cod, haddock and even other cod
(Wilding and Heard 2004, Wheeler 1978, Arnett and Whelan 2001).

6.1.8.2 Distribution

181. Cod is widely distributed in the North Sea (Heessen 1993), being found from
shallow coastal waters to the shelf edge (200m depth) and even beyond (ICES
2005) (Figure 6.25). South of the Dogger Bank, adult cod are thought to migrate
southward for spawning during autumn and north again to feeding grounds in the
spring (ICES 2005).

6.1.8.3 Life History

182. The distribution of spawning and nursery grounds for cod is illustrated in
Figure 6.26.Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable Corridor fall within defined low intensity spawning grounds for this
species.

183. The distribution of stage | cod eggs derived from the first ichthyoplankton
survey (Fox et al., 2008) to cover the whole North Sea, undertaken in 2004, is
illustrated in Figure 6.27. As shown, Dogger Bank Teesside A & B and the
Dogger Bank Teesside A & B Export Cable Corridor are located at considerable
distance from areas of high cod egg production. This was also the first survey to
make extensive use of DNA-based molecular methods to identify early
developmental stage cod eggs. Fox et al., (2008) compared the findings of the
ichtyoplankton survey with estimated egg production inferred from the distribution
of mature cod in contemporaneous trawl surveys and found that hot spots of cod
egg production were located around the southern and eastern edges of the
Dogger Bank, in the German Bight, the Moray Firth and to the east of the
Shetlands. Significant numbers of cod eggs at the historic spawning ground off
Flamborough (northeast coast of England) were not found. The results suggest
that most of the major spawning grounds of cod in the North Sea are still active
but that some localised populations may have been reduced to the point where it
is now difficult to detect the presence of eggs in the plankton (Fox et al., 2008).

6.1.8.4 Exploitation

184. As suggested by landings data, cod is, in general terms, of secondary
commercial importance in the Wind Farm Study Area (See Table 5.13,

185.
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186. Table 5.14 and Chapter 15 Commercial Fisheries). Landings for this
species are, however, of relative importance in the Export Cable Study Area,
particularly in rectangles 38E8 and 38E9 (Table 5.15 and Table 5.16).

6.1.8.5 Management

187. ICES has advised that landings of cod in the North Sea, Eastern Channel and
Skagerrak should not exceed 25,441 tonnes in 2013. There has been a gradual
improvement in the status of the stock over the last few years but the North Sea
stock is classified as suffering from reduced reproductive capacity and depleted
to a level at which productivity is impaired. Recruitment since 2000 has been
poor (ICES 2012).

6.1.8.6 Site Specific Information

188. Cod was among the principal species caught in the otter trawl surveys in
tranche A but relatively few individuals were recorded in tranche B and along the
Export Cable Corridor (Figure 6.28). Cod were also captured during trammel net
surveys (Table 5.9).

6.1.8.7 Conservation status

189. As shown in Table 5.20, cod is listed as a UK BAP priority species. In
addition, they are included in the OSPAR list of threatened and/or declining
species. The IUCN defines the status of the species as “Vulnerable”.
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6.1.9 Turbot
6.1.9.1 General

190. Turbot are visual feeders and mainly feed on other benthic fishes and small
pelagic species(ICES 2011a) including sandeels, sprat, herring, whiting, pouting
Trisopterus luscus and less often other flatfish species, dragonets and gobies
(Wheeler 1987).

6.1.9.2 Distribution

191. Turbot is most usually associated with sandy, gravel or shell gravel and
occasionally muddy substrates or areas of mixed sand and rocks (Walters 2008)
from 20m to 800m. They are distributed throughout the North Sea and occur
within the Dogger Bank Zone Project area as shown in Figure 6.29. They are
generally considered sedentary, although there are some indications of migratory
patterns.

6.1.9.3 Life History

192. In the North Sea, migrations from the nursery grounds in the south-eastern
part to more northerly areas have been recorded. Adult turbot are more tolerant
of the colder conditions in the northern areas of the North Sea where
temperatures are too low for juveniles to survive (ICES 2011a).

6.1.9.4 Exploitation

193. Turbot are a valuable by-catch in the fishery for flatfish and demersal species
(ICES 2011a). The highest landings for this species are recorded in rectangle
38F2 (Table 5.13 and

194.

195. Table 5.14) where Dogger Bank Teesside A & B are located. In addition to
occurring as by catch from mixed flat fish fisheries prosecuted by demersal towed
gear fisheries, turbot are also targeted directly by Danish vessels operating gill
nets (See Appendix 15: Commercial Fisheries Technical Report).

6.1.9.5 Management

196. ICES have advised for 2012 and 2013 on the basis of precautionary
consideration that catches should not increase (ICES 2012a).

6.1.9.6 Site Specific Information

197. Turbot were found in low numbers in the otter trawl surveys carried out in
tranches A and B. However, as suggested in Section 5.4, they are of commercial

125



Brown & May
Marine

importance in the Wind Farm Study Area where they record the second highest
landings by value after plaice.

6.1.9.7 Conservation status
198. Turbot is not listed for conservation status.
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.10 Other demersal Species
.10.1 Haddock

199. Haddock are demersal fish which shoal in colder waters at depths 40-300m.

They can be found over rock, sand, gravel or shells (Barnes 2008c). In the North
Sea, the bulk of haddock is found in the northerly areas. The southern
distribution border extends from north-east England, along the Dogger Bank, to
Skagerrak and Kattegat and closely follows the 50m depth contour (ICES 2005).
They mainly feed on brittlestars, worms and molluscs although occasionally they
eat small fish such as sandeels (Wheeler 1978).

200. They were recorded in relatively low numbers in the otter trawl surveys carried

out in tranches A and B. As shown in Section 5.4, haddock are, however,
amongst the principal fish species landed by weight and to a lesser extent by
value in the Wind Farm Study and Export Cable Study Area. Haddock is a
specific target for some fleets, although it is also caught as part of a mixed fishery
catching cod, whiting and Nephrops (ICES 2012a).

201. ICES has advised (June 2012), on the basis of the EU-Norway management

6.1

plan, that landings of North Sea haddock should not be more than 47,811 tonnes
in 2013 (ICES 2012a).

.10.2 Angler Fish

202. Anglerfish Lophius piscatorius occur in coastal waters all around Britain and

Ireland, being most common on the west coast of England, Wales and Scotland
and north, south and east coasts of Ireland (Reeve 2008). Relatively few
anglerfish were recorded by IBTS surveys in the central and southern sectors of
the North Sea and few fish were caught in the Project area (Figure 6.30). They
are found on sandy, shell or gravel substrates being less frequently found on
muddy or rough grounds and generally feed on smaller fish (Wheeler 1978).

203. Spawning takes place in spring and early summer (Wheeler 1978). It appears

128

to occur mainly in deep water off the edge of the continental shelf, although
mature females are rarely encountered (ICES 2012b). The area of Dogger Bank
Teesside A & B and the Dogger Bank Teesside A & B Export Cable Corridor fall
within the broad low intensity nursery grounds defined for this species (Ellis et al.,
2010). The distribution of these is shown in Figure 6.31.
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204. In the North Sea, anglerfish are mainly caught as bycatch in demersal
fisheries for mixed roundfish and Nephrops (ICES 2012b). As shown in Section
5.4, they record relatively low landings weights and values in the Wind Farm and
Export Cable Study Areas. They were found in comparatively low numbers in the
August 2011 otter trawl surveys carried out in Tranche A and were recorded in all
otter trawl surveys conducted in Tranche B.

205. As shown in Table 5.20, they are of conservation interest being listed as UK
BAP species.

6.1.10.3 Ling

206. Ling Molva molva is mainly a deep-water fish, being most abundant at depths
of 300-400m and on rocky substrates (Wheeler 1978). Juveniles, and
occasionally adults, are however found in shallow waters (Rowley 2008).

207. Ling are primarily piscovorous feeding on a variety of species including
Norway pout, cod, blue whiting Micromesistius poutassou and herring.
Invertebrates such as large crustaceans may also be consumed less frequently .
Spawning occurs between March and August at depths of 100m to 300m. The
principal spawning grounds are found to the North of the British Isles (Wheeler
1978, Rowley 2008). As illustrated in Figure 6.31, Dogger Bank Teesside A & B
and the offshore section the Dogger Bank Teesside A & B Export Cable Corridor
fall within the broad nursery grounds defined for this species (Ellis et al., 2010).

208. Ling were found in very low numbers in the otter trawl surveys carried out in
Tranche A. MMO landings data (Section 5.4) suggests the species is of little
commercial importance within either the Wind Farm or Export Cable Study Areas.

209. As shown in Table 5.20 ling is currently listed as UK BAP species.
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6.1.10.4 Blue Whiting

210. Blue whiting is a bentho-pelagic species found off northern Scotland, in the
North Sea and off the southern and western coasts of Ireland and the British Isles
(Barnes 2008d). Spawning generally takes place along the shelf edge and on
banks west of the British Isles. Juveniles are also widely distributed, with the
main nursery area believed to be in the Norwegian Sea (ICES 2011 Book 9
advice). Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable Corridor fall within the broad low intensity nursery grounds defined
for this species (Figure 6.32). Blue whiting feeds primarily on crustaceans and it
is important as prey for a larger fish species such as ling, cod, hake and deep
water sharks (Wheeler 1978). In addition, as shown in Table 5.20, it is of
conservation interest, being listed as a UK BAP species.

211. Blue whiting are not of commercial importance in the Wind Farm and the
Export Cable Study Areas. This species is, however, commercially targeted both
for human consumption and industrial purposes in other areas (i.e. south of the
Faroes, west of Scotland and around the Porcupine Bank) (ICES 2011 Book 9).
This species was not recorded in either the otter trawl surveys or in the pelagic
survey.

6.1.10.5 Hake

212. Hake are usually found at depths of 70-350m, feeding alone on the seabed, or
in shoals in the water column (Barnes 2008e). They may, however, be found in
shallower waters in the summer. They primarily feed on fish and squid with
crustaceans also being an important dietary component, particularly for young
fish (Wheeler 1978).

213. Spawning takes place in spring and summer at depths of around 200m. The
eggs and larvae then drift into inshore waters, where juvenile fish remain during
their first year of life (Wheeler 1978). As shown in Figure 6.32,Dogger Bank
Teesside A & B and the Dogger Bank Teesside A & B Export Cable Corridor fall
within low intensity nursery grounds defined for this species (Ellis et al., 2010).

214. Hake were found in very low numbers in the otter trawl surveys carried out in
tranches A and B. As suggested by MMO landings data (Section 5.4) hake are of
secondary importance in the Wind Farm Study Area (Figure 4.1), with the
landings by value and weight being comparatively low (Table 5.13 and Table
5.14) The majority of the landings of hake within the Wind Farm Study Area are
recorded in ICES rectangles 38F2 and 39F2.

215. Hake is of conservation interest, being listed as a UK BAP species (Table
5.20).
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6.1.11 Non—Commercial Species

216. In addition to the species above, non-commercial demersal species such as
solenette and gobies constitute an important component of the fish assemblage
of Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export
Cable Corridor. These were among the principal species found in the 2m beam
trawl surveys carried out in tranches A and B (Table 5.5 and Table 5.6).

217. Solenette are common on sandy substrates, offshore in depths of 5m to 40m
(Wheeler 1978, Ruiz 2007d). They are principally present in waters moderately
influenced by estuaries, being rare in very estuarine and shallow waters (Amara
et al., 2004). They feed on small, bottom-living animals, particularly small
crustaceans and worms, but also molluscs and fish (Ruiz 2007b, Amara et al.,
2004). Spawning takes place in the summer and both the eggs and larvae are
pelagic (Wheeler 1978).

218. An indication of the seasonal distribution of solenette in Dogger Bank
Teesside A & B and along the Dogger Bank Teesside A & B Export Cable
Corridor is given in Figure 6.33, based on catch (catch rates) by sampling station
recorded in the 2m beam trawl surveys carried out in tranches A and B (Table
5.6).

219. A number of species of goby were recorded in the area during the beam trawl
survey including sand goby Pomatochistus minutus, painted goby Pomatochistus
pictus and transparent goby Aphia minuta. Of these, sand goby and painted
goby were the species found in greatest numbers (Table 5.5 and Table 5.6).

220. Sand goby are abundant along all British coasts and are found on sandy or
muddy substrates, generally at depths of about 20m (Riley 2007).The species
was one of the most abundant recorded in Tranche A, Tranche B and along the
Dogger Bank Teesside A & B Export Cable Corridor (Table 5.5 and Table 5.6) .
They move into deeper waters in the winter and spawn from March to July.
Females lay their eggs in empty bivalve shells where they are guarded by the
male (Wheeler 1978, Hamerlynck and Catrijsse 1994). Sand goby are important
prey for many demersal fish (ICES 2005), being consumed by O-group gadoids
and a number of other species including bullrout Myoxocephalus scorpius,
pouting and bass Dicentrarchus labrax (Hamerlynck and Catrijsse 1994). They
are also preyed upon by sea birds such as terns (Hamerlynck and Catrijsse 1994,
Wheeler 1978). In addition, sand goby are of conservation interest, being
protected under the Bern Convention, Appendix Ill. They primarily feed on small
crustaceans, particularly copepods, amphipods and brown shrimps (Wheeler
1978).
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221. Painted goby are found in inshore waters up to 50m depth. They are
generally found on gravel, shell or coarse sand mixed with shells and stones.
Spawning takes place from April to July, and as described above for sand gobies,
eggs are laid on bivalve shells and guarded by the male (Wheeler 1978).

222. Other non-commercial fish species found in the 2m beam trawl surveys
include scaldfish, lesser weever, pogge Agonus cataphractus and common
dragonet Callionymus lyra. For a full list of fish species recorded in these
surveys, see Table 5.5 and Table 5.6.

6.2 Pelagic Species
6.2.1 Herring
6.2.1.1 General

223. Herring is numerically one of the most important pelagic species in the North
Sea and this species has been intensively exploited for several centuries.

224. As previously mentioned, herring are important prey not only for piscivorous
fish but also for marine mammals and seabirds (Section.5.7), they mainly feed on
Calanoid copepods during their early juvenile life, and also consume euphausids,
hyperiid amphipods, juvenile sandeels, sea-squirts (Oikopleura spp.) and fish
eggs. Larger herring predominantly consume copepods in conjunction with small
fish, arrow worms and ctenophores (ICES 2005). Herring move to the central
and northern North Sea to feed in spring (Corten 2001).

6.2.1.2 Distribution

225. Herring are widely distributed throughout the Northwest and Northeast
Atlantic. Herring occur throughout the North Sea but 1-group herring are
generally restricted to within the 100m depth contour. Adult fish are found mostly
on the continental shelf to depths of 200m. The distribution of herring from IBTS
surveys is shown in Figure 6.34.

226. Juvenile herring are found along the east coast of England, down to The
Wash, and also off the west coast of Denmark (ICES 2010b). They generally
remain for up to two years in nursery areas before joining adult fish migrations
(ICES 2010b).

6.2.1.3 Life History

227. Herring are substrate specific spawners. They produce benthic eggs which
are attached to gravely substrate on the seabed. Spawning typically occurs on
coarse gravel (0.5-5cm) to stone (8-15cm) substrates and often on the crest of a
ridge rather than hollows. As a result of the requirement for a very specific
substrate, spawning occurs in small discrete areas (ICES 2010Db).

228. The distribution of herring spawning and nursery grounds in relation to the
location of Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
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Export Cable Corridor is shown in Figure 6.35 as defined in Ellis et al., (2010).
Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export Cable
Corridor fall within broad low intensity herring nursery grounds, as defined in Ellis
et al., (2010). As shown, the Dogger Bank Teesside A & B Export Cable Corridor
falls within the defined Flamborough coastal herring spawning grounds. In
addition, herring grounds have been defined in the vicinity of Dogger Bank
Teesside A & B in the Dogger Bank area (Figure 6.35). It should be noted,
however, that these offshore grounds are now considered to be former (historic),
with herring spawning being currently confined to small areas along the English
east coast, from the Farne Islands to the Dowsing area, from August to October
(ICES 2010b).

229. The distribution of sediment types based on PSA of grab samples collected
along the Dogger Bank Teesside A & B Export Cable Corridor during the benthic
survey is shown in Figure 6.36. As shown in the majority of stations in the
Dogger Bank Teesside A & B Export Cable Corridor the substrate was
characterised by the presence of fine sediment classes, including areas which
overlap with areas defined as herring spawning grounds. It is, however,
recognised that coarser substrate suitable for herring spawning may be available
in the inshore section of the Dogger Bank Teesside A & B Export Cable Corridor,
where sediment samples were not collected. As illustrated in Figure 6.37, where
the distribution of sediment types in the active inshore herring grounds in the area
relevant to the Dogger Bank Teesside A & B Export Cable Corridor is shown,
suitable coarse substrates for spawning herring (gravelly sand and sandy gravel)
are widespread within the spawning grounds defined in Coull et al. (1998). The
coarser sediments, most likely preferred by spawning herring, are located close
inshore, along the Dogger Bank Teesside A & B Export Cable Corridor but also in
the wider area.

230. The distribution of substrate sediment types over the former Dogger Bank
herring spawning grounds and the wider North Sea is given in Figure 6.38. As
shown, some sections of the defined spawning grounds overlap with areas of
coarse sediment (gravel, sandy gravel, gravelly sand). It should be noted that
these types of substrate are available in other areas of the North Sea, where
spawning grounds have not been defined for herring, and that the sole presence
of adequate coarse sediment may not necessarily imply that herring will use a
given area for spawning.

231. An indication of the spatial distribution of sediment types within tranches A
and B, derived from the results of PSA of grab samples collected during the
benthic survey is given in Figure 6.39. As shown, samples of coarse sand (with
a relatively high percentage of gravel) were found mainly in the western section
of Tranche A and in the northern section of Dogger Bank Teesside B. However,
the majority of samples collected with Dogger Bank Teesside A & B, were
characterised by the presence of finer sediment classes.
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6.2.1.4 IHLS and IMARES larval surveys

232. The spawning grounds of the Banks herring in the North Sea are surveyed
annually as part of the IHLS. The distribution of herring larvae recorded in 3"
guarter IHLS surveys conducted in each year between 2002 and 2011 is given in
Figure 6.40 to Figure 6.48. As shown, the inshore section of the Dogger Bank
Teesside A & B Export Cable Corridor falls in an area where relatively high
herring larval densities may be present.

233. Given the current lack of spawning activity in the grounds around the Dogger
Bank, ICES rectangles in the vicinity of the Project area are not routinely
surveyed as part of the IHLS. In 2007, however, after anecdotal reporting of
spawning on these grounds, the Netherlands extended their IHLS stations grid
towards the Dogger Bank. No larvae were found in the area (Schmidt et al.,
2008) as shown in Figure 6.45.

234. The Dogger Bank area was also sampled in 2011 by IMARES as part of a
monthly ichthyoplankton survey (van Damme et al., 2011). The distribution of
yolk sac herring larvae recorded in this survey is given in Figure 6.49. As shown,
no herring larvae were found in the area and there was no evidence of re-
colonisation of the Dogger Bank spawning grounds.

235. Based on the results of ICES larval surveys, the Dogger herring have largely
disappeared.

6.2.1.5 Exploitation

236. Herring landings are low in the Wind Farm and Export Cable Corridor Study
Area and this species is not ranked amongst the main species in terms of either
landings or catch value.

6.2.1.6 Management

237. The North Sea herring stock collapsed in the late 1970’s. The initial recovery
was almost entirely due to an increase in biomass of the Orkney/Shetland herring
sub-stock. In recent years, however, larval abundance appears to have been
more significant in the Downs sub-stock, which has produced the majority of
herring larvae in the North Sea (Schmidt et al., 2009). Overall, recruitment in the
North Sea has been low in recent years. This is thought to be related to a
decrease in survival rates during the larval overwintering phase associated with
contemporary warming of the North Sea and changes in the plankton community
(Payne et al., 2009).

238. The North Sea herring stock is divided into four main “races” on the basis of
the areas used for spawning. The component relevant to Dogger Bank Teesside
A & B and the Dogger Bank Teesside A & B Export Cable Corridor is the Banks
or Central North Sea herring.

138



Brown & May
Marine

239. ICES currently classify the North Sea stock as being at full reproductive
capacity and harvested sustainably. The stock is however still considered to be
in a low productivity phase (ICES 2012a).

6.2.1.7 Site Specific Information

240. The pelagic fish survey undertaken in the Dogger Bank former grounds in
September 2011 as part of the baseline characterisation for tranches A and B,
found no evidence of spawning herring in the area. The majority of the herring
caught in this survey were juvenile fish.

241. As previously mentioned, in the pelagic survey, herring were found in some
numbers, with the majority of the catch being recorded in Transect C and
characterised by the presence of juvenile fish. They were also recorded,
although in small numbers, in the three otter trawl surveys carried out, particularly
in stations located along the Dogger Bank Teesside A & B Export Cable Corridor.

6.2.1.8 Conservation status

242. Herring is of conservation interest, being listed as a UK BAP priority species
(Table 5.20).

243. Herring are regarded as a species that are sensitive to anthropogenic noise
disturbance and deposition of their eggs in dense mats on the seabed makes this
species particularly susceptible to activities such as offshore oil and gas
industries, marine aggregate extraction and eutrophication (ICES 2012).
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6.2.2 Sprat
6.2.2.1 General

244. Sprat is a short-lived, small-bodied pelagic schooling species that is relatively
abundant in shallow waters. As previously mentioned (Section 5.7), it is an
important food resource for a number of commercially important predatory fish
and sea birds. They primarily feed on copepods, cladocerans, sea-squirts,
bivalve larvae, mysids and euphausids (Maes and Ollevier 2002, ICES 2005).

6.2.2.2 Distribution

245. Sprat is widely distributed in the North Sea, being most abundant south of the
Dogger Bank and in the Kattegat (ICES 2005). They generally remain within the
50m depth contours and are more common in inshore waters. Figure 6.50
illustrates the average abundance of sprat in IBTS trawl surveys between 2003
and 2002.

6.2.2.3 Life History

246. Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B Export
Cable Corridor fall within the broad spawning and nursery grounds defined for
this species (Figure 6.51). Spawning in the North Sea is thought to primarily
occur from May to August, peaking between May and June (Coull et al., 1998), in
both coastal waters and up to 100km offshore, in deep basins (Whitehead 1986,
Nissling et al., 2003). Females spawn repeatedly in batches throughout the
spawning season (Milligan 1986).

247. Eggs and larvae are pelagic and so subject to larval drift, moving into coastal
nursery areas (Hinrichsen et al., 2005, Nissling et al., 2003).

6.2.2.4 Exploitation

248. As suggested by fisheries statistics, the Wind Farm and Export Cable Study
Areas do not support important sprat fisheries.

6.2.2.5 Management

249. Explicit or implicit management objectives do not exist for this species due to
a lack of data.

6.2.2.6 Site Specific Information

250. Sprat was the species caught in greatest numbers in the pelagic survey
particularly along Transect C (see Table 5.7).
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6.2.2.7 Conservation status
251. There is no conservation listing for this species.
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6.2.3 Mackerel
6.2.3.1 General

252. Mackerel eat large quantities of pelagic crustaceans and also prey on schools
of smaller fish, particularly sprat, herring and sandeel (Wheeler 1978). They are
also of importance as a food resource for larger pelagic predators, including
sharks and marine mammals. In addition, they are consumed by a variety of
seabirds (ICES 2005).

6.2.3.2 Distribution

253. As shown in Figure 6.52, Mackerel is wide spread in the North Sea. This
species overwinters in deep water along the edge of the continental shelf. In the
spring adults migrate south to the spawning areas in the Central North Sea. After
spawning, the North Sea stock mixes with fish from the western stock on the
feeding grounds in the southern Norwegian Sea and the northern North Sea,
before returning to over-wintering areas (ICES 2005).

6.2.3.3 Life History

254. As illustrated by Figure 6.53,Dogger Bank Teesside A & B and the Dogger
Bank Teesside A & B Export Cable Corridor fall within the broad spawning and
nursery grounds defined for this species. In the North Sea spawning occurs from
May to August, peaking from May to July (Coull et al., 1998).

6.2.3.4 Exploitation

255. The landings data provided in Section 5.4 does not suggest this species to be
of particular commercial importance in the Wind Farm and Export Cable Study
Areas. As indicated in Chapter 15 - Commercial Fisheries, however, mackerel is
known to be targeted by French trawlers over certain sections of the Dogger
Bank Teesside A & B Export Cable Corridor.

6.2.3.5 Management

256. ICES advice for 2013 suggests that the existing measures to protect North
Sea spawning mackerel should remain in place. On the basis of the Norway,
Faroe Islands, and EU management plan ICES suggest that the catches in 2013
be between 497,000 and 542,000 tonnes (ICES 2012a).

6.2.3.6 Site Specific Information

Mackerel was caught in relatively high numbers in the pelagic survey and was
one of the principal species found in tranche A and B otter trawl surveys (Table
5.3 and Table 5.4).
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6.2.3.7 Conservation status

257. This species is listed as a UK BAP priority species and classified as of ‘Least
Concern’ in the IUCN Red List of Threatened Species (Table 5.20).
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6.2.4 Horse Mackerel

258. Horse mackerel is a southern species, reaching its northerly distribution limit
in the northern North Sea (Figure 6.54). After spawning in the Southern Bight,
they disperse into the German Bight and over adjacent areas. From October
onwards, they leave the North Sea through the Dover Strait to overwinter in the
Channel and the Celtic Sea (ICES 2005). Horse mackerel are of conservation
importance, being listed as a UK BAP priority species (Table 5.20).

259. When young, they feed on planktonic invertebrates (Wheeler 1978). Larger
individuals feed increasingly on fish with O-group herring, cod and whiting
representing major prey. Like the majority of pelagic fish, they are preyed upon
by pelagic sharks, large teleosts, seabirds and marine mammals (ICES 2005).

260. Horse mackerel were caught in very low numbers in the otter trawl surveys
carried out in tranches A and B and were not recorded in the pelagic trawl survey.
As suggested by landings data (Section 5.4) and the information provided in
Chapter 15 - Commercial Fisheries, this species is not of particular commercial
importance in the area of the Wind Farm and Export Cable Study Areas.
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6.3 Elasmobranchs
6.3.1 Thornback Ray

261. Thornback ray Raja clavata was formerly widespread and abundant in the
North Sea, especially in the southern and central areas. This species is,
however, currently most abundant in the south-western North Sea, particularly in
the Outer Thames Estuary and The Wash (ICES 2005, ICES 2008b). A single
thornback ray was recorded in two of the three otter trawl surveys carried out in
Tranche B and along the Dogger Bank Teesside A & B Export Cable Corridor. In
addition, a thornback ray was found in the trammel net surveys carried out in the
inshore section of the Dogger Bank Teesside A & B Export Cable Corridor (Table
5.9). The average distribution of this species between 2003 and 2012 in the North
Sea from IBTS data is given in Figure 6.55).

262. Thornback ray is commercially important in the North Sea being the dominant
ray species in commercial landings (ICES 2005). Landings of this species in both
the Wind Farm and Export Cable Study Areas are, however, comparatively low
(see values for grouped category “skates and rays” in Table 5.13 and Table
5.15).

263. As shown in Table 5.19 above, thornback ray is of conservation interest,
being included in the OSPAR list of threatened and/or declining species and
classified as ‘Near Threatened’ by the IUCN.

6.3.2 Spotted ray

264. Spotted ray Raja montagui is most commonly found in moderately deep
water, mainly between 60m and 120m and on sandy substrates (Wheeler 1978).
The distribution of the species around the British Isles is similar to that described
for thornback ray (Ellis et al., 2005). Spotted ray occurred in otter trawl surveys
of tranches A and B and the Dogger Bank Teesside A & B Export Cable Corridor
as well as in the trammel net surveys in relatively low numbers. The distribution
of spotted rays in the North Sea is illustrated in Figure 6.56 which shows that this
species is poorly represented in the area of the Dogger Bank and therefore it is
not expected to be found in high numbers within the Dogger Bank Teesside A &
B Export Cable Corridor and the Wind Farm Study Areas.

265. Spotted ray are considered of secondary importance in UK landings in
comparison to thornback ray. They are landed together with thornback ray and
blonde ray by the Dutch beam trawl fleet (ICES 2007). In addition, they are of
conservation interest, being included in the OSPAR list of threatened and/or
declining species and classified as of “Least Concern” by the IUCN Table 5.19.
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6.3.3 Blonde ray

266. Blonde ray Raja brachyura are common in inshore waters (14m to 146m) off
southern and western England, being less frequent in the North Sea and Celtic
Sea (Ellis et al., 2005). This species feeds on a wide range of crustaceans,
worms and fish, particularly herring, sprat, pouting, sandeels and sole (Wheeler
1978).

267. As shown by IBTS survey trawl results for the period 2003 to 2012, this
species was not caught within the Project area (Figure 6.57).

268. Blonde ray were not recorded in either the inshore trammel net or the offshore
trawl surveys.

269. Blonde ray is considered of secondary importance in UK landings data in
comparison to thornback ray and is also landed, together with thornback ray and
spotted ray, by the Dutch beam trawl fleet (ICES 2007). As shown in Table 5.19,
this species is of conservation interest being classified as ‘Near Threatened’ in
the IUCN Red List of threatened species.

6.3.4 Other Ray Species
6.3.4.1 Starry Ray

270. Starry ray Raja radiata has been found to be abundant in the North Sea in
waters of 32-209m (Ellis et al., 2005). They prefer sandy and muddy bottoms but
are occasionally found on shell and gravel. It is generally not found close inshore
except in the north of its range (Wheeler 1978). Starry ray were recorded in
relatively low numbers in the otter trawl surveys carried out in tranches A and B,
the Dogger Bank Teesside A & B Export Cable Corridor and the inshore trammel
net surveys.

6.3.4.2 Cuckoo Ray

271. Cuckoo Ray Leucoraja naevus has been found to be common in the Irish
Sea, Celtic Sea and northern North Sea at depths of 12—-290m and has been
rarely recorded in the eastern English Channel and southern North Sea (Ellis et
al., 2005). This species was not present in surveys carried out in tranches A and
B and along the Dogger Bank Teesside A & B Export Cable Corridor. As shown
in Table 5.19, cuckoo ray is classified as “of Least concern” in the IUCN Red list
of threatened species.

6.3.4.3 Undulate Ray

272. Undulate Ray Raja undulata has been recorded frequently in the English
Channel and occasionally in the southern North Sea (Ellis et al., 2005). It was not
found during the otter trawl surveys carried out in tranches A and B. It is of
conservation importance being classified as “Endangered” in the IUCN Red list of
threatened species and listed as a UK BAP species (Table 5.19).

170



Z10Z-£00Z eiep Aaains g g| woly Aey apuojg Jo (Iney pasipiepue)s 12d yojes) Jaquinu abelaay 26'9 ainbi4

0b-6<

G-t<

F-g<

€-0<

0

(‘Bae 18 L) Z1L0Z- £00Z AND SL8I
sa|bueyoal §39| H_

Jopiuo) 8jqen Hodx3g
g9 v epissea) yueg Jabboqg l

g apissas)] yueg Jabboq I
v apissas] yueg Jabboq I
fiepunog aysuei] D

auoz yueg Jebbog u

puaban

c 000

N.0.0.00

. t“”’!}? N

.U_yl_ m_(_.:OE _ mso.__oae , 40.0.0
ADW 8 UMOIg ssuawoy e = A e ] - ﬂﬁwmﬁ%
T oy |
BN yons | PISOM  mva| WY sasions] O0O00SZEL  wves m ove 041 0 ﬂr W\f/ﬂ \\a 3
FOBLINMS ] X L T 2t
b 55 2 4
ANCY Iqe) pae . o |e o o |
nn 1 _m.m — _Mm EL0ZISH 10 m Ju Jf\j L 00 r(@\dﬁ@\»}i\.\ \U
parasyo umeig SHYYWIY 3Iva | €3A \«\\ B - lﬁ 5
(‘Bae 1eaf 01) ZLOZ - £00Z m E T [ el P
ando - shey spuoig R -, |09 \MW% \ﬁ &Y%W g
J—— B : o7 =
g% V30155331 YNVE 939900 S ! ) | \\ ﬂ %\ W \\ Wrz
4l o N -
N RN = m k m
e m.h\uk\\ o%a — iy
) St oo b y 1
@ O . v | oeal  Sile d Bl 20 ; a j
7 v ERE ] ) B [ PR Ep w\
- ) | "N _mM/W/
2.) i
iR
L)

hi@ r(

-V
)

al

:«L_m P L

:Wa o SEE W f ek LR I I b bl ,@w
P T R A PR PN B R P O =T= 3 2
«\\a Mﬁf}r;# IR e e N&;\v&nﬁ% WV»,

| ,ﬁ% Sl a5 E O e O IO -~
/APJ‘, mmﬂﬁs@ ............. OO\WP“WL.

Al

3.0.0:01

+0.0.0

N.0.0.05

N.00-09

TLT



6.3.4.4 Common Skate Complex

273. The common skate complex Dipturus intermedia and Dipturus flossada were
historically one of the most abundant rays in the north-east Atlantic, being widely
distributed around the British Isles. They have now disappeared from the lIrish
Sea, English Channel and the southern and Central North Sea. Individual
specimens are reported occasionally from these areas, however they are now
only regularly observed off northern and north-western Scotland, in the Celtic Sea
and along the edge of the continental shelf (more than 150m deep) (Dulvy et al.,
2006).

274. The common skate complex is of conservation importance, being classified as
"Critically Endangered” by the IUCN Red List of Threatened Species, listed as a
UK BAP priority species and in the OSPAR list of threatened and/or declining
species (Table 5.19)

6.3.5 Lesser spotted dogfish

275. Lesser spotted dogfish is widespread and abundant along the southern and
western seaboards of the British Isles at depths of 6m to 308m, showing a patchy
distribution in the North Sea (Ellis et al., 2005). They are most commonly found
in the shallow sublittoral on muddy and sandy substrates to depths up to 100m
(Pizzolla 2008).

276. They were found in very low numbers in the otter trawl surveys undertaken
within tranches A and B, and were also present at stations sampled along the
Dogger Bank Teesside A & B Export Cable Corridor. This species was, however,
found in relatively high numbers in the trammel net survey carried out in the
inshore area (Table 5.9).

6.3.6 Smoothhounds

277. Starry smoothhound Mustelus asterias is widely distributed around the British
Isles in waters of 10m to 200m depth. They are, however, more abundant along
the southern and western coast of the UK with high catch rates recorded in the
outer Thames Estuary and Bristol Channel (Ellis et al., 2005). Their average
abundance in IBTS survey catches is shown in Figure 6.58. Smoothhound
Mustelus mustelus are found less frequently than starry smoothhounds and have
been rarely recorded in the North Sea (Ellis et al., 2005).

278. M. asterias were found at otter trawl sites in Tranche B and along the Dogger
Bank Teesside A & B Export Cable Corridor. Mustelus sp. were also found in
inshore trammel net surveys (Table 5.9). They feed primarily on crustaceans,
including hermit crabs, edible crabs, shore crabs, small lobsters and squat crabs
(Wheeler 1978). This species is classified as of “Least Concern” in the IUCN
Red List of Threatened Species (Table 5.19).
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6.3.7 Spurdog

279. Spurdog were formerly widespread across most of the North Sea, however
they are now most abundant in the western North Sea and off the isles of Orkney
and Shetland (ICES 2005). Around the British Isles they are present at depths
between 15m and 528m (Ellis et al., 2005). Spurdog are found near the sea bed
on soft substrates but also near the surface (Wheeler 1978). The average
abundance of Spurdog from IBTS surveys conducted between 2003 and 2012 is
presented in Figure 6.59.

280. Spurdog were recorded in otter trawl surveys undertaken in tranches A and B
as shown in Section 5.4.1 (Table 5.3 and Table 5.4) and they are the principal
elasmobranch species recorded in commercial landings from the Wind Farm
Study Area.

281. Both Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable Corridor are located within defined low intensity nursery grounds for
this species (Figure 6.60).

282. Spurdog are of conservation interest, being listed as a UK BAP priority
species and included in the OSPAR list of threatened and/or declining species.
In addition, they are classified as “Critically Endangered” in the IUCN Red List of
Threatened Species (Table 5.19). It should be noted, that the exploitation of this
species has been reduced substantially in recent years as a result of decreasing
guota allocations (Ellis et al., 2009). In 2010, the TAC for spurdog was set to
zero, landings were however still permitted under a by-catch TAC, provided
certain conditions were met (ICES 2011b). In 2011, the TAC for spurdog was
retained at zero and no landings (including by-catch) were permitted (ICES
2011b).

283. Spurdog are opportunistic feeders that take a wide range of predominantly
pelagic prey. Important fish prey includes herring, sprat, small gadoids, sandeel,
and mackerel; however, crustaceans (swimming crabs, hermit crabs and
euphausids), squid and ctenophores also represent important prey to this species
(ICES 2005).

6.3.8 Tope

284. Tope Galeorhinus galeus is regularly recorded around the British Isles (Ellis et
al., 2005). They are generally found in shallow waters down to 200m and usually
live in small schools close to the sea bed, although when actively feeding they
can be found in mid-water (Wheeler 1978). They eat a variety of fish, including
pilchards, herring, anchovies, smelt, hake, cod sole, mackerel and gobies. They
also consume invertebrates such as squid, octopus, crabs and marine snails
(Shark Trust 2010).

285. Tope were not recorded in any of the fish characterisation surveys carried out
in tranches A and B. Low intensity nursery grounds, have, however been defined
for this species to the south of the Dogger Bank Zone overlapping with the
southern section of Dogger Bank Teesside A & B (Figure 6.60). The location and
temporal stability of specific parturition grounds are not well established for this
viviparous species (Ellis et al., 2012).
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286. Tope are of conservation interest, being listed as a UK BAP priority species
and classified as “Vulnerable” in the IUCN Red List of Threatened Species (Table
5.19).

6.3.9 Basking shark

287. Basking shark Cetorhinus maximus is of conservation importance being
protected under the Wildlife and Countryside Act, 1981. In addition, they are
listed as UK BAP priority species and under the OSPAR list of threatened and/or
declining species. Furthermore, they have been assessed as ‘Vulnerable’ in the
IUCN Red List of Threatened Species (Table 5.19).

288. Sightings of this species in coastal waters in the Wind Farm and Export Cable
Study Areas are generally rare (Bloomfield and Soland 2006). High sightings
density areas are found off the west coast of Scotland, around the Isle of Man, all
around the south west of England, and along the middle of the western half of the
English Channel (Bloomfield and Soland 2006). Three sightings were however
recorded during aerial surveys conducted in September 2010 (Lat 55.066809
Long 2.498298), September (Lat 55.741304 Long 3.220443) and November 2011
(Lat 55.069800 Long 1.742822) indicating that the species may occasionally
transit the Wind Farm and Export Cable Study Areas. Basking sharks migrate
from the western English Channel in spring to western Scottish waters, where
they spend the summer and early autumn before moving offshore between
November and March (Evans et al., 2011). Whilst they are rare off the east coast
of England they may occasionally transit the Wind Farm and Export Cable Study
Areas.
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6.4 Migratory Diadromous Species
6.4.1 European Eel

289. The European eel Anguilla anguilla is a catadromous migratory species.
Spawning is thought to occur in the Sargasso Sea, with the newly hatched larvae
being transported back towards the European coast by prevailing currents. They
metamorphose into glass eels as they arrive on the continental shelf, and
subsequently become pigmented ‘elvers’ (Aarestrup et al., 2009, Potter and Dare
2003).

290. Adults are thought to migrate to sea from August to December. Glass eels
arrive at coastal waters from February to March and migrate upstream as elvers
from May until September (Environment Agency 2011b).

291. Eels are present in nearly all rivers throughout England, although numbers
have declined dramatically in recent years. The main fisheries for eels are based
in lowland areas in southern and eastern England. Eels are present in both the
River Esk and River Tees (situated north and south of the Dogger Bank Teesside
A & B Export Cable Landfall, respectively) although they are currently only
targeted commercially in the Tees. Levels of commercial exploitation are however
generally low in the North Eastern Environment Agency Region with a total catch
of 160kgs of adult eels reported from eight commercial licenses issued in 2010
(Environment Agency 2010).There is at least one commercial fyke netter
targeting eels in the tidal section of the River Tees (Walmsey and Pawson, 2007).

292. Recruitment of juvenile eels of the European stock is currently very low, with
the decline in the eel stock being internationally recognised as a conservation
priority as shown in Table 5.18. European eel are listed as UK BAP species and
assessed as “Critically Endangered” by the IUCN. In addition, this species is
listed in Appendix Il of the Convention for International Trade in Endangered
Species of Wild Fauna and Flora (CITES). ICES indicate that the stock continues
in decline (ICES 2011c).

293. Very little is known about the sea phase of the spawning migration. Eels from
the east coast of the UK, Scandinavia, the Baltic and the Low Countries have a
choice of two major routes to reach the spawning grounds, via the English
Channel or via the north of Scotland (Malcolm et al., 2011).

294. In light of their migratory behaviour it is likely that eels occasionally transit the
area of Dogger Bank Teesside A & B and the Dogger Bank Teesside A & B
Export Cable corridor. This is likely to be of increased relevance to the Dogger
Bank Teesside A & B Export Cable given the position of the Esk and Tees
relative to the cable landfall.

6.4.2 River and Sea Lamprey

295. River lamprey Lampetra fluviatilis and sea lamprey Petromyzon marinus are
parasitic anadromous migratory species. Both species spawn in fresh water in
spring or early summer, followed by a larval phase (ammocoetes) spent in
suitable silt beds in streams and rivers (Laughton and Burns 2003). All
individuals die after spawning (Maitland 2003a). Ammocoetes can spend several

178



Brown & May
Marine

years in these silt beds, feeding on organic detritus and eventually transforming
into adults from late summer onwards (Laughton and Burns 2003). The
transformation into the adult stage is characterised by the development of
functional eyes and the mouth changes into a fully formed sucker (Maitland
2003a). After transformation, river and sea lampreys migrate to sea, where they
use their suckers to attach to other fish (Maitland 2003a). After several years in
the marine environment the adults return to fresh water to spawn (Laughton and
Burns 2003).

296. River lampreys are generally found in coastal waters, estuaries and

accessible rivers. Young river lampreys are known to congregate in large
numbers in the estuaries of major rivers, feeding on a variety of estuarine fish,
particularly herring, sprat and flounder. After one to two years in estuaries, river
lampreys stop feeding in the autumn and move upstream between October and
December (Maitland 2003a, Natural England 2010).

297. The distribution of sea lamprey is largely dictated by their host (Waldman et

al., 2008). At sea, they feed on a variety of marine mammals and fish, including,
shad, herring, Pollack Pollachius pollachius, salmon Salmo salar, cod, haddock
and basking sharks (Kelly and King 2001, ter Hofstede et al., 2008). The rarity of
capture in coastal and estuarine waters suggests that sea lampreys are solitary
feeders and widely dispersed at sea. It is possible that sea lamprey often feed in
deeper offshore waters as they have been caught at considerable depths (4100m
water depth) (Moore et al., 2003).

298. As shown in Figure 6.61 both species of lamprey are recorded in the River
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Tees (situated north of the Dogger Bank Teesside A & B Export Cable landfall).
Although not recorded in the River Esk (Figure 6.61) it is likely that even if they
do not spawn in-river both species are present occasionally as the river has a run
of salmon and sea trout which are a common host/prey type. There is, therefore,
potential for sea and river lamprey to occasionally transit the Dogger Bank
Teesside A & B Export Cable Corridor and/or Dogger Bank Teesside A & B as
part of their foraging or migratory behaviour. .



Brown & May
Marine

UK Distribution UK Distribution

Figure 6.61 UK Distribution of River Lamprey (left) and Sea Lamprey (right) (JNCC 2007)

6.4.3 Atlantic Salmon and Sea Trout

299. Atlantic salmon (Salmo salar) is an anadromous migratory species which
utilises both freshwater and marine habitats during its life cycle. The UK salmon
population comprises a significant proportion of the total European stock, with
Scottish rivers in particular being a European stronghold for this species (JNCC
2011).

300. Spawning occurs in the upper reaches of rivers during late autumn and
winter when females cut nests (known as a ‘redds’) in gravelly substrates in
which the eggs are deposited (NASCO, 2012). Larvae (‘alevin’) hatch the
following spring, remaining within interstitial gravels where endogenous nutrients
are absorbed from the attached yolk sac before emerging from the redd as fry
and switching to invertebrate prey. The transition to the next life stage ‘parr’ is
subject to geographical variations, occurring during the first summer in productive
southern streams (Potter & Dare, 2003), and up to a year in upland systems.

301. After spending one to five years in freshwater salmon and sea trout parr
undergo ‘smoltification’; a process of physiological and morphological changes
which prepare for ocean entry (McCormick et al., 1998). Through late March to
June smolts migrate down river and enter the ocean where they are known as
‘post smolts’, until the middle of their first winter at sea.

302. Salmon return to their natal rivers as adults after spending between one to
five years feeding at sea. Depending on the length of time spent feeding, adults
are known as either ‘one—sea—winter’ (1SW, also known as ‘Grilse’) or ‘multi—
sea—winter’ (MSW) salmon. In the UK adult salmon generally return to spawn in
the natal river between June and October although lower numbers of MSW fish
may enter rivers all year round.
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303. Sea trout are anadromous brown trout (Salmo Trutta) and migratory and non-
migratory forms are recognised as a single species. The mechanisms controlling
anadromy in brown trout are not fully understood but involve both genetic and
environmental components (Malcolm et al. 2010). Their life cycle is very similar to
that of Atlantic salmon although the marine feeding phase is generally shortened
both spatially and temporally. A number of immature smolts (‘whitling’) return to
freshwater to overwinter after a short spell of feeding at sea (Malcolm et al.,
2010). A further component of the stock, referred to as ‘maidens’, do not return to
freshwater to spawn until at least a year after migration (Gargan et al., 2004).

304. The rivers supporting salmon and sea trout rivers in England and Wales are
illustrated in Figure 6.62 (JNCC, 2011). Of the 80 rivers in which salmon are
recorded, 64 are ‘designated principal salmon rivers’. The performance of salmon
stocks in these rivers is assessed against conservation limits (CL) which are
identified by a target number of eggs deposited during spawning to ensure the
status of the population remains favourable (Environment Agency & Cefas,
2012). A number of the remaining rivers such as the Severn and Yorkshire Ouse
support salmon populations in the early stages of recovery but are not currently
designated as principal salmon rivers. Those rivers which are suitable for salmon
will in most, if not all, cases also support stocks of sea trout.

305. The Dogger Bank Teesside A & B Export Cable Corridor landfall is situated
between two designated ‘principal salmon rivers’; the Yorkshire Esk to the South
and the Tees immediately to the north (Figure 6.63).

306. Following serious historical pollution the River Tees salmon population has
increased since the early 1980's and now supports a small but increasing
recreational rod and line fishery (APEM, 2009). The Tees does not currently meet
its CL of 14.9 million eggs, although this is expected as recovery is still at an
early stage (APEM, 2009). Declared rod and line catches of both salmon and sea
trout have increased almost continually since the mid-1990s (Figure 6.66). This
is particularly marked in numbers of recorded salmon which were an order of
magnitude greater in 2011 than during the 1980s to mid- 1990s (Figure 6.66).
Note that data from the rod and line fishery does not necessarily reflect
abundance as it is not corrected for other variables, particularly effort. In addition,
some migration occurs outside of the angling season. Such data is however
useful for a general indication of historical trends.

307. Monthly numbers of salmon and sea trout running the River Tees have also
been recorded by Environment Agency operated fish counters at the Tees
Barrage since 1995 (Environment Agency, 2013). Note that this data is derived
from the number of fish which use the fish pass in which the trap is located and
therefore represents a proportion of the run as opposed to total numbers. With
the exception of a few years, there has been a general increase in numbers of
salmon since 1995. In comparison, numbers of sea trout running the river show
more variability (Figure 6.64). Particularly high numbers of salmon were recorded
in the trap during 2004 (571) and 2008 (229). High numbers of sea trout were
recorded during 2000 (866) and 2001(1104) but have generally been much lower
in more recent years. From 1995 to 2010 the highest numbers of salmon and
sea trout entering the river to spawn have been recorded during September and
October (Figure 6.65). The historical fish trap operating in the barrage was
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replaced by a resistivity counter in July 2011. The data available from this trap
does not specify differences in counts between species and therefore has not
been included here.

308. The River Esk has a long established rod and line fishery and is the only
principal salmon river in Yorkshire (Environment Agency, 2011). The Esk does
not have a fish counter or trap and information and assessment of stocks
(including conservation limits) is derived from data from the rod and line fishery.
Spawning escapement (number of eggs deposited) is currently below the target
CL of 2.02 million eggs (Environment Agency, 2011).

309. Rod catch from the River Esk declined significantly throughout the 1960s,
1970s and 1980s, falling from a peak of 900 fish in 1966 to only 11 in 1989
(Environment Agency, 2011). Catches remained depleted throughout the 1990s
before showing signs of recovery in 2004 (Figure 6.67). Over the same period
this was the reverse of the pattern observed in other rivers in the North East
where catches generally increased (e.g. in the Tees, see above). The principle
factor in the decline of the Esk salmon population is believed to be heavy losses
of returning spawning fish incurred from illegal poaching on entrance of the
tideway. However, post 2003 increases in the salmon rod fishery are also likely to
be associated at least in part with effort reductions in the regions drift net fishery
as a result of EA license buy-outs (see Appendix 15: Commercial Fisheries
Technical Report). Sea trout numbers from the Esk rod and line fishery have
fluctuated considerably although at no point have they fallen as low those
recorded for salmon (Figure 6.68).

310. Salmon and sea trout from the Esk and Tees are exploited by the North East
drift net fishery which operates along the coast of Yorkshire and Northumberland.
This fishery is the most significant extant commercial salmon and sea trout
fishery in England and Wales (see Appendix 15: Commercial Fisheries Technical
Report). The majority of salmon from this fishery result from the Northumbrian
area, which accounts for 74% to 96% of the total. In 2011, the proportion of total
salmon caught from each area was 94% in Northumbria and 6% in Yorkshire
(Shelley, 2012). In the Yorkshire region sea trout form a greater proportion of the
total annual landings than salmon, whilst in Northumberland the proportion of
each species forming the total catch is more evenly distributed (Environment
Agency, 2012 and F, Powell, pers comm).
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© Crown Copyright. All rights reserved. Enviranment Agency, 100026380 [2011]

1 Aln 18 Dart*$ 35 Taff* 52 Mawddach*$ 67 Kent*
2 Coquet” 19 Avon (Devon)* 36 Ogmore* & Wnion* 68 Leven”

3 Tyne* 20 Erme*$ 37 Afan* 53 Artro 69 Crake*

4 Wear 21 Yealm'$ 38 Neath 54 Dwyryd* 70 Duddon®

5 Tees' 22 Plym* 39 Tawe* 56 Glaslyn* 71 Esk (Cumbria)*
6 Esk (Yorkshire)" 23 Tavy's 40 Loughor* 56 Dwyfach & 720

T 24 Tamar® 41 Gwendraeth Fawr Dwyfawr* 73Ehen &

8 Thames* 25 Lynher* 42 Tywi* 57 Llyfni Calder'$

9 ltchen'$ 26 Looe 43 Taf* 58 Gwyrfai$ 74 Derwent'$

10 Test® 27 Fowey® 44 E & W Cleddau” 59 Seiont* 75 Ellen

11 Avon (Hants)*§ 28 Camel'$ 45 Nevern® 60 Ogwen* 76 Wampool

12 Stour (Dorset)* 29 Torridge* 46 Teifi's 61 Conwy* 77 Eden’$

13 Piddle* 30 Taw'$ 47 Aeron 62 Clwyd* 78 Esk (Border)"
14 Frome™ 31Lyn* 48 Ystwyth 63 Dee'S

15 Axe™ 32 Severn” 49 Rheidol” 64 Ribble™

16 Exe” 33 Wye's 50 Dyfi* 85 Wyre*

17 Teign*$ 34 Usk'S 51 Dysynni* 66 Lune®

* River with Salmon Action Plan; § River designated as a Special Area of Conservation

Figure 6.62 Principal Salmon and Sea Trout Rivers in England and Wales (Source: JNCC 2011)
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Figure 6.64 Annual River Tees fish trap data (Source: Source Environment Agency)
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Figure 6.65 Monthly River Tees fish trap data (Average 1995-2011) (Source: Environment
Agency, 2012)
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Figure 6.67 Salmon Rod and Line Catch from The River Esk (1960 = 2010) (Source ©
Environment Agency)
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Figure 6.68 Rod and Line Sea Trout Catch from The River Esk (1960-2010) (Source ©
Environment Agency)

6.4.4 Allis and Twaite Shad

311. Allis shad Alosa alosa and twaite shad Alosa fallax are anadromous migratory
species, occurring mainly in shallow coastal waters and estuaries, with a
preference for water 10m to 20m deep. Migration into fresh water occurs during
late spring (April to June) along the coast to higher, middle watercourses of rivers
to spawn from mid-May to mid-July (Maitland and Hatton-Ellis 2003, Acolas et al.,
2004, Patberg et al., 2005).

312. In contrast to twaite shad, the vast majority of allis shad only spawn once
and then die (ter Hofstede et al., 2008). There are no known spawning sites for
allis shad in Britain, though both sub-adults and sexually mature adults are still
regularly found around the British coast (Maitland and Lyle 1995). Spawning
stocks of the twaite shad are only found in a few rivers in and around the
southern Welsh border (JNCC 2007).

313. Given the offshore location of Dogger Bank Teesside A & B, it is not
expected that these two species will be present in the sites. They may, however,
occasionally transit the inshore area of the Dogger Bank Teesside A & B Export
Cable corridor.

314. The UK distribution of allis shad and twaite shad is given in Figure 6.69. As
shown these species have not been recorded in any river in the vicinity of the
Dogger Bank Teesside A & B Export Cable Corridor.
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Figure 6.69 UK Distribution Map of Twaite Shad (left) and Allis Shad (right) (JNCC 2007)

.5 Smelt

315. Smelt Osmerus eperlanus are an anadromous species. Despite being widely

distributed throughout the North Atlantic and European waters, they are
considered to be threatened in UK waters. Smelt congregate in estuaries during
the winter, entering rivers from February to April to spawn. After spawning the
adults return to sea whilst the juveniles remain in the estuary for the remainder of
the summer (Barnes 2008f). During their marine phase they are most commonly
found next to river mouths and in estuaries (Wheeler 1978).

316. Very little is known about the distribution and likely spawning potential of

smelts within English estuaries. In a review into the distribution of smelt in
England and Wales, Maitland (2003b) reports the occurrence of smelt in
Yorkshire rivers within the Humber River Basin District. However, no specific
reference is given to the Esk and the species is believed to have been extirpated
from the Tees as early as the 1930s (Maitland 2003b).

317. Based on the apparent rarity of smelt in rivers such as the Tees and Esk and
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in addition to their restricted marine migration it is not expected that the species
will be to be present in Dogger Bank Teesside A or Dogger Bank Teesside B. For
the same reasons smelt are not expected to regularly transit the Teesside
Dogger Bank Teesside A & B Export Cable Corridor.
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6.5 Shellfish
6.5.1 Edible Crab

318. Edible crabs were the most abundant species found during the shellfish
(potting) survey carried out in the inshore Dogger Bank Teesside A & B Export
Cable Corridor (Table 5.8). This species was also recorded in the epibenthic
survey and at otter trawl survey sites in tranche A, tranche B and the Dogger
Bank Teesside A & B Export Cable Corridor.

319. Edible crab is found on bedrock including under boulders, mixed coarse
grounds and offshore in muddy sand (Neal and Wilson 2008). The edible crab is
common along the coasts of the northeastern Atlantic Ocean and the North Sea
in waters between 25 and 300 meters deep Figure 6.70. They are commercially
important in the inshore section of the Export Cable Corridor (ICES rectangles
38E8 and 38E9), where they support important commercial fisheries (see Section
5.4.2 above and Chapter 15 - Commercial Fisheries).

320. Edible crab tagging studies suggest that mature females undertake long-
distance migrations whilst males and immature females move randomly in local
areas (Edwards 1979, Bennett 1995). The results® of suture tagging experiments
carried out off the Norfolk coast (Edwards 1979) suggest a northerly long-
distance movement of mature females. This is illustrated in Figure 6.71.
Similarly, tagging experiments carried out off the Yorkshire coast also found
female crabs migrating in a northerly direction, the longest movement recorded
being that of a female released off Whitby and recaptured off Fraserburgh
(Edwards 1979).

321. The movement of female crabs is related to their reproductive cycle. After
pairing and mating (July-September) and subsequent spawning (October-
December), egg bearing (‘berried”) females move to offshore over-wintering
grounds to hatch their eggs. Throughout the spring and early summer, female
adults migrate back inshore in preparation once again for pairing and mating.
The hatched larvae remain in the water column offshore, indicating that once
settlement has occurred, the young crabs migrate inshore (Proctor 2005).

322. The distribution of edible crab zoea | larvae recorded in surveys carried out in
July in 1976, 1993, and 1999 are illustrated in Figure 6.72 (modified from Eaton
et al. 2003). The highest larval densities occurred offshore to the south west of
Dogger Bank Teesside A & B. Zoea | larvae were also recorded in the inshore
section of the Dogger Bank Teesside A & B Export Cable Corridor and in the
northern section of tranche A, although at comparatively low densities.

® Note that the lines drawn in Figure 6.71 show the shortest possible distance between the points of release and recapture
and not a migration route.
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323. Studies carried out in the English Channel (Thompson et al. 1995) suggest
that although berried female crabs may prefer to incubate their eggs whilst
overwintering in hollows of sand and gravel, they are not necessarily confined to
such areas, and eggs may be hatched over a wide variety of sediment types from
fine sands to pebbles.

6.5.2 Velvet Crab

324. Velvet crab is primarily found on rock and stone substrates inter-tidally and in
shallow waters (Wilson 2008).

325. The species has gained commercial importance in recent years and landings
given in Section 5.4.2 (Table 5.15 and Table 5.16) are recorded in the inshore
section of the Dogger Bank Teesside A & B Export Cable Corridor, particularly in
rectangles 38E8 and 38E9.

326. Velvet crabs were caught in relatively moderate numbers in the shellfish
(potting) survey carried out in the inner section of the Dogger Bank Teesside A &
B Export Cable Corridor (Table 5.8). In Tranche A they were found in relatively
high numbers during the epibenthic survey, with a total of 193 individuals
recorded in stations sampled (Appendix 12B - Epibenthic Survey Report). In
Tranche B catch rates were low (see Table 5.4).

6.5.3 Lobster

327. European lobster are widely distributed along the Eastern Atlantic coasts of
Europe and are found in most areas of the British Isles, particularly off rocky
coastlines (Bennett et al. 2006). They tend to be most abundant where there are
crevices in which to shelter or hide, however, sandy areas may also be colonised
if there are suitable stones or rocky outcrops under which they can burrow (Beard
and McGregor 1991).

328. Unlike edible crab, lobsters are not known to undertake extensive alongshore
or on/offshore migrations but more localised movements driven by local
competition for food or the need to move to a different habitat as their size
increases (Pawson et al. 1995). Tagging experiments carried out in the south
coast of England (Smith et al. 2001) found that 95% of recaptured lobsters
moved less than 3.8km from their original position over periods of 862 days.
During these studies individuals however have travelled distances up to 45km
with little difference between female and male movements. Similarly, tagging
experiments using hatchery reared lobsters released into the wild suggest strong
site fidelity, with most recaptures being recorded within six kilometres of release
sites (Bannister et al. 1994).

329. Lobsters are of high commercial importance in the Export Cable Study Area
and are the second most valuable species landed in monetary terms. A total of
163 lobsters were caught during the inshore potting survey (Table 5.8) but were
not recorded offshore in the otter trawl surveys.
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330. Mating usually occurs between a hard-shelled male and a soft, newly moulted
female in summer (Bennett et al. 2006). Berried females generally appear from
September to December in areas where lobsters are normally present. As
extensive migrations are not undertaken, hatching normally takes place on the
same grounds (in spring and early summer) (Pawson 1995).

331. Little is known about the distribution and abundance of lobster larvae. They
are, however, thought to be released close inshore in July-October. Localised
studies carried out in Bridlington Bay, suggest the existence of a persistent ‘hot
spot’ of larval abundance, with possible hydrographic containment in the area
(Bennett et al. 2006).

332. Information related to the distribution of juvenile lobster is also limited. The
main lobster nurseries are thought to occur on rocky grounds in coastal waters
(Pawson 1995) with most juveniles inhabiting rocky crevices although also
capable of burrowing into soft sediment (Bennett et al., 2006).

6.5.4 Other Shellfish Species
6.5.4.1 Whelks

333. The common whelk is commonly found around the British coasts on soft
substrates in sub-tidal areas and occasionally in intertidal fringes (Ager et al.,
2008). The distribution of juvenile whelks tends to be limited to areas close to the
adult stock (Lockwood 2005). Juveniles hatch from demersal egg cases as
developed individuals (Hancock 1967).

334. Whelks are of commercial importance in the UK. Landings data (Section 5.4)
suggest that they are of secondary commercial importance in Dogger Bank
Teesside A & B and the Dogger Bank Teesside A & B Export Cable Corridor.
The highest landings for this species are recorded in the Wind Farm Study Area,
particularly in rectangle 39F3 (Table 5.13 and Table 5.14).

335. This species was caught in relatively small numbers in Tranche B. No whelks
were recorded in the potting survey carried out in the inshore section of the
Dogger Bank Teesside A & B Export Cable Corridor (Appendix 13C - Shellfish
(Potting) Survey Report).

6.5.4.2 Scallops

336. Landings of king scallop from the Export Cable Study Area are of moderate
importance in terms of weight and value (Table 5.15 and Table 5.16). As
indicated in Appendix 15A, scallop dredgers have been recorded in low numbers
in inshore grounds to the south of the Dogger Bank Teesside A & B Export Cable
Corridor.

337. Queen scallops Aequipecten opercularis are also expected to occur in the
Wind Farm and Export Cable Study Areas. They were recorded in relatively low
numbers as part of otter trawl surveys in tranches A and B (Table 5.3 and Table
5.4).
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338. Both species are found on a variety of substrate types, from rocks and stones
to fine silty mud, although they are most abundant in areas with rocky outcrops or
boulders on silty sand mixed with shell substrates (Pawson 1995, Franklin et al.,
1980, Brand 2006). They, however, differ in their propensity and ability to swim.
King scallops are generally sedentary and usually found recessed in the
sediment with the upper (left) valve level with the substrate, whilst queen scallops
lay on top of the substratum and are considered to be a more mobile species
(Jenkins et al. 2003).

6.5.4.3 Nephrops

339. The distribution of Nephrops is limited by the extent of cohesive muddy
sediment suitable for burrow construction. Sediment type also appears to affect
the structure of Nephrops populations, with areas of fine sediment being
characterised by the presence of large-bodied individuals and low population
densities, and areas of sandier mud showing higher population densities and
Nephrops smaller in size (Howard 1989). They are opportunistic predators
feeding on crustaceans, molluscs, polychaetes and echinoderms (Parslow-
Williams et al., 2002).

340. Nephrops are of commercial importance particularly north and west of the
Dogger Bank in the Central North Sea, along the northeast coast of England, the
eastern coast of Scotland, and on the Fladen ground in the northern North Sea
(Rogers and Stocks 2001). As shown by landings data (Section 5.4) Nephrops is
of only moderate importance in the Wind Farm Study Area (Table 5.13 and

341.

342. Table 5.14). In the Export Cable Study Area, however, landings of Nephrops
are considerably higher and this species is ranked first by value and landed
weight (Table 5.15 and Table 5.16)

343. The Dogger Bank Teesside A & B Export Cable Corridor passes through a
small section in the inshore area designated as Nephrops spawning and nursery
grounds by Coull et al. 1998 (Figure 6.73 and Figure 6.74).

6.5.4.4 Shrimp

344. Brown shrimp Crangon crangon and the common shrimp Crangon allmanni
were found in relatively high numbers in the epibenthic surveys (Appendix 12A:
Epibenthic Survey Report).

345. C. crangon has very high productivity and is an important food source for
many birds, fish and crustaceans. In addition it is commercially exploited for
human consumption (Neal 2008). MMO landings data records no significant
landings of shrimp either in the Wind Farm or Export Cable Study Areas (Section
5.4).

346. Pink shrimp (Pandulus montagui) is common in the North Sea at depths
between 20 to100m (Ruiz, 2008a). The species is typically associated hard
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substrates and Sabellaria spinulosa reef (Warren and Sheldon, 1967) but may
also occur over sand, mud and gravel substrates. Diet consists principally of
small polycheates, hydroids, copepods and other small invertebrates (Ruiz,
2008d). Migration to deeper offshore waters for spawning occurs during October
and November (Ruiz, 2008d).

347. Pink shrimp was recorded during epibenthic survey surveys although not in
particularly high numbers (Appendix 12A: Epibenthic Survey Report). MMO
landings data do not indicate significant landings of the species from either the
Export Cable or Wind Farm Study Areas.
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