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Ala.8 Mar immenmal s and otter

Ala.8.1 Introduction and key sources of information

The sections below describe the occurrence of cetaceans (porpoises, dolphins, and whales),
seals and otters in UK waters. A summary is provided of the current understanding of their
distribution, abundance, ecological importance, and the main environmental issues of concern.
Where possible, information is provided on any known or likely trends in these characteristics.
In addition, the various conservation frameworks in place to facilitate their management and
conservation are described. A comprehensive baseline for marine mammals was compiled in
contribution to the OESEA 3 Environmental Report (Appendix 1 in DECC 2016); here, we
update and build upon the 2016 baseline to reflect new information where relevant.

Reviews of marine mammal distribution, ecology and sensitivities in UK waters have been
carried out as supporting studies to previous oil and gas SEAs (e.g. Hammond et al. 2001,
2004, 2006, 2008) and the first Offshore Energy SEA (Murphy et al. 2008). Further reviews of
available informationonmar i ne mammal s and assessments of
place as part of several UK initiatives, including Charting Progress 2 (UKMMAS 2010), the UK
Government reporting for Article 17 of the Habitats Directive (JNCC 2007, 2013, 2019) and for
the Marine Strategy Framework Directive (DEFRA 2012). Species-specific assessments in the
recent Fourth Report under Article 17 of the Habitat Directive each include a bibliography of
relevant references (JNCC 2019). Hague et al. (2020) provide a comprehensive and up-to-
date review of information on the distribution and abundance of cetaceans and seals in

Scottish waters, with a focus on areas identified for offshore wind development under the
6ScotWindbé | easing round. T h e coahe MarinebClimate o n
Change Impacts Partnership has provided up-to-date information on impacts of climate change
on marine mammals around the UK.

Broad -scale, dedicated cetacean surveys

Large-scale surveillance of cetacean population abundance has been carried out through
wide-ranging internationally coordinated ship-based and aerial surveys such as the Small
Cetacean Abundance in the European Atlantic and North Seas (SCANS) and Cetaceans
Offshore Distribution and Abundance in the European Atlantic (CODA); these surveys have
been instrumental in estimating abundance of more common species in UK and adjacent
waters of the north-east Atlantic. SCANS I, Il and Il took place in the summers of 1994, 2005
and 2016 respectively (Hammond et al. 2013, 2017). CODA covered waters along the shelf
edge and beyond, in waters of the UK, Ireland, France and Spain in 2007 (Hammond et al.
2009). While the SCANS | and Il surveys were restricted to shelf waters, SCANS-III included
areas off the shelf to the west of Scotland, and also west of France and north-west of the
Iberian Peninsula (Hammond et al. 2021).

The majority of Irish waters were not included in the SCANS-III survey area; this area,
including Irish and Celtic Seas and the Irish continental margin, were surveyed for cetaceans
(and seabirds) under the ObSERVE programme. This included summer and winter aerial
surveys from 2015-2016 (Rogan et al. 2018), complemented by ship-based visual and acoustic
surveys and a series of bottom-mounted acoustic loggers deployed along the Irish shelf edge
(Berrow et al. 2018; Kowarski et al. 2018). Survey coverage is illustrated in Figure Ala.8.1.
Work is currently underway to generate abundance estimates and modelled distributions for
the combined ObSERVE and SCANS-III survey data.
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The SCANS-III report also provides a reanalysis of shipboard data for some species/years
from the previous SCANS surveys, where appropriate, using a more robust approach to
estimating detection probability. This reduces the probability of bias in abundance estimates
due to responsive movement of animals and creates a comparable time series of estimates
from 1994, 2005 and 2016 for harbour porpoise, white-beaked dolphin, bottlenose dolphin and
minke whale. Additionally, the 2016 survey provided, for the first time, estimates of g(0): the
proportion of animals on the trackline which were detected by aerial observers. g(0) was
estimated for harbour porpoise, dolphins (all species) and minke whale, and applied to aerial
survey data for 2016 and 2005, providing further refinements to abundance estimates for those
species from 2005. Revised abundance estimates from ship surveys were similar for minke
whale but 20-50% larger for harbour porpoise and three times larger for white-beaked dolphin.
These results confirm that abundance was previously underestimated for harbour porpoise
and, especially, for white-beaked dolphin. Revised abundance estimates for aerial surveys
using the SCANS-III estimates of g(0) were similar for dolphin species but smaller for minke
whale.

Figure Ala. 8.1: SCANS, CODA and ObSERVE survey coverage
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Notes: Pink areas are those surveyed by aircraft; blue areas by vessel. The single purple block was surveyed by
vessel and aircraft due to poor conditions during vessel surveys. Source: Hammond et al. (2019).

Compilations and analyses of existing data

Reid et al. (2003) compiled cetacean sighting records from a variety of systematic surveys and
opportunistic sightings, incorporating some 2,500 days of observation carried out from 1979-
1997 to produce an atlas of cetacean distribution in north-west European waters. Many of
these sightings came from the European Seabirds at Sea (ESAS) database, the Sea Watch
Foundation database and SCANS-I. The Atlas has been cited extensively and maps have
been regularly reproduced. The Atlas was updated for Welsh waters to include data from
1990-2009 (Baines & Evans 2012), and a similar resource is available specifically for Irish
waters using data from 2005-2011 (Wall et al. 2013). While not effort-corrected, maps of
sightings recorded during seismic surveys in UK and adjacent waters from 1994-2010 provide
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useful information on the distribution of marine mammals, particularly for the central-northern
North Sea and waters north and west of Scotland (Stone 2015).

Substantial new data have been collected since publication of Reid et al. (2003) through
NGOs, industry, academic and government-funded projects. Two subsequent data collation
exercises included the INCC-l ed Joi nt Cet ac eBhomaf20@®tPaxtond ( 6JCP
Thomas 2010, Paxtonetal.2010) and t he Marine Ecosystems Res
Waggitt et al. 2020). The JCP provided a platform for the integration of effort-linked cetacean
sightings across NW Europe, and collated 38 data sources representing 1.05 million km of ship
and aircraft survey effort from 1994-2010. From this resource, species distribution modelling
resulted in maps that provide an indicative illustration of the average distribution and
abundance of seven of the most common cetacean species occurring in NW European waters
from 1994-2010 (Paxton et al. 2016). It is recognised that these maps can add value to
industry impact assessments and marine spatial planning efforts by providing density
estimates at medium to large spatial scales that are likely to be more realistic than what could
be obtained from small scale surveys during one or two years. However, it is also important to
recognise its limitations; the validity of some assumptions made in standardising data from
multiple sources and other potential sources of bias have not been examined in detalil.

Further, the temporal and spatial paucity of the data has meant abundance estimates for many
areas and time periods have wide confidence intervals, and the power to detect trends in
population size remains low even for species with reasonably good time-series of data (Paxton
et al. 2016). An key application of the JCP data resource was an analysis to identify of areas
of persistently high relative density of harbour porpoise (Heinanen & Skov 2015), to inform the
selection of SACs.

The MERP exercise collated and standardised 2.68 million km of effort-linked aerial and vessel
survey data, collected between 1980 and 2018, therefore including SCANS-IIl and ObSERVE
data. Species distribution models were developed for 12 species of cetacean (using data from
1985-2017) to provide average monthly predicted density surfaces at 10 x 10 km resolution.
Acknowledged limitations included: the limited influence of small sub-populations on models
(noting that bottlenose dolphin predictions are limited to the offshore ecotype); that substantive
changes in distributions over time have occurred for some species (e.g. harbour porpoise in
the North Sea) and therefore uncertainty over how predictive maps are to current distribution
patterns; and, evidence of limited ability to detect seasonal changes in distribution (Waggitt et
al. 2020).

Work is currently underway (led by JNCC) towards establishing a functional Joint Cetacean
Data Programme (JCDP)! to coordinate how cetacean data are collected, stored, accessed
and analysed. Potential applications of the collated data include reporting and assessments of
conservation status, trend analyses, and various spatio-temporal analyses of distribution
(JNCC 2021). Phase 1 of the JCDP was recently completed, establishing a draft data
standard and draft data policy, along with scoping options for developing and maintaining the
data resource in the long-term. The next stage includes the development of a database and
portal.

The JCP and MERP exercises have compiled more comprehensive and recent data and
performed more rigorous analyses than those presented in Reid et al. (2003). However, the
simpler atlas outputs of Reid et al. (2003), along with those of Baines & Evans (2012) and Wall
et al. (2013), provide a more transparent and easily-interpretable resource, which relies on

1 https://ijncc.gov.uk/our-work/joint-cetacean-data-programme/

Ala.8.3


https://jncc.gov.uk/our-work/joint-cetacean-data-programme/

Offshore Energy SEA 4: Appendix 1 Environmental Baseline

fewer assumptions. Therefore, while data are old, and must be used in the context of known
broad-scale changes distribution (e.g. North Sea harbour porpoise, Hammond et al. 2013),
these atlas outputs remain a valuable resource in terms of understanding the distribution of
cetaceans in UK and adjacent waters.

Deep-diving cetaceans, particularly beaked whales, continue to remain poorly understood due
to the challenges associated with their typically offshore distribution and limited time spent at
the surface for observation. Using data from SCANS-II (2005), CODA (2007) and North
Atlantic Sightings Surveys (NASS) (2007), Rogan et al. (2017) investigated the distribution,
abundance and habitat use of deep-diving cetaceans (beaked whales, sperm whale, pilot
whale) in the NE Atlantic, including deep waters west of the UK and Ireland. Following on from
this study, a BEIS-funded project by SMRU (Lacey & Hammond in prep.) has compiled and
analysed a newer and more comprehensive data on deep-diving species, including: the 2005
and 2016 SCANS surveys; CODA (2007, including previously unanalysed acoustic detections);
Faroes blocks of the 2015 NASS, ObSERVE surveys in Irish waters (2015-2016); and,
previously unanalysed sightings from the European Seabirds at Sea Database (ESAS,
managed by JNCC). These have added several hundred data points for each of beaked,
sperm and pilot whales to those that were already available; outputs include more robust
estimates of species distribution and abundance in deep water of the European Atlantic,
including species-specific beaked whale estimates where possible.

Seal distribution, abundance and habitat use

Extensive information on the distribution and abundance of grey and harbour seals is drawn
from the results of the UK seals monitoring programme, run by SMRU, and reported yearly to
the Special Committee on Seals (e.g. SCOS 2019). For grey seals, this involves counts of
pups born during the autumn breeding season; the principal Scottish breeding sites are
surveyed biennially by air, while ground counts take place annually at the main sites in eastern
England. Smaller colonies are surveyed less frequently. Harbour seals are counted while on
land during their August moult, using aerial surveys with either thermographic imagery (most
regions) or conventional photography (estuaries of English and Scottish east coasts). These
moult counts of harbour seals provide a minimum population size which can be scaled by the
estimated proportion hauled out. Hauled-out grey seals are also counted during the August
moult counts.

I nf or mat i onseanmovementahdsbéhawour has been obtained from several
hundred individuals fitted with satellite tags, many as part of studies funded by BEIS and its
forerunner departments (e.g. Jones et al. 2015, Russell et al. 2013). Combining telemetry data
with haul-out-specific population estimates has been used to generate at-sea abundance maps
(busagebd6 maps) around the British Isles at
have undergone several iterations as new telemetry data and population estimates became
available (e.g. Jones et al. 2015, Jones & Russell 2016, Russell et al. 2017).

Recently, usage maps have been superseded by predicted distribution estimates using habitat
preference models (Carter et al. 2020). In this BEIS-funded project, existing high-resolution
GPS telemetry data were supplemented with additional tag deployments, followed by an
analysis of data from a total of 114 grey and 239 harbour seals. Telemetry data were
combined with the most recently-available haul-out counts in a use-availability habitat
preference modelling framework to estimate the predicted at-sea density for grey and harbour
seals. The resultant layers provide predicted relative density estimates (proportion of at-sea
population during the main foraging season) and their 95% confidence intervals at a 5 x 5km
spatial scale.
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Other sources of information

Information on the distribution of large whales (fin, humpback and blue) in deep waters to the
west of Britain and Ireland was provided by acoustic monitoring using US Navy-operated
hydrophone arrays mounted to the seabed in this area; data collected from 1996-2005 were
presented in Charif & Clark (2009). While limited to Irish waters, results from static acoustic
monitoring in the ObSERVE Acoustic project provide further, more recent, broad-scale
information on the occurrence of vocalising cetaceans (including baleen whales) along the
Atlantic margin (Berrow et al. 2018).

Inshore bottlenose dolphin populations, for which Special Areas of Conservation (SACs) have
been established, remain the focus of continued visual and acoustic monitoring efforts to
inform SAC condition assessments (e.g. Cheney et al. 2018, Lohrengel et al. 2018).

Information of UK stranded marine mammals has been routinely collected since 1913. In
1990, the UK Cetacean Strandings Investigation Programme (CSIP) was initiated; CSIP was a
long-term monitoring programme to collect, analyse and report strandings around the UK and
to carry out systematic post-mortem examinations to determine the causes of death, undertake
surveillance on the incidence of disease and maintain a national tissue archive for chemical
analyses. In addition to annual reports of the CSIP, results over the period 2011-2017 were
reported in Deaville et al. (2018). The Scottish Marine Animal Strandings Scheme, results of
which feed into the CSIP, also reports annually (e.g. Brownlow et al. 2020).

Knowledge of the distribution of otters relies on national surveys which were undertaken at
regular intervals (approximately every 7 years) since 1979. The most recent were the 2009-10
survey of England (Crawford 2010), the 2010 survey of Northern Ireland (Preston & Reid
2011), the 2003-04 survey of Scotland (Strachan 2007) and the 2009 survey of Wales
(Strachan 2015). Where relevant, information on the ecology of these species is drawn from a
wide range of other publicly available reports and peer-reviewed studies.

Ala.8.2 UK context: Cetacean distribution and abundance

Twenty eight cetacean species have been recorded in UK waters from sightings and
strandings. Of these, eleven species are known to occur regularly, while seventeen are
considered rare or vagrant (UKMMAS 2010). This distinction has formed the basis for
reporting conservation status as part of the implementation of the EU Habitat Directive under
Article 17 (JNCC 2013). Among the regular species, there are some for which distribution and
abundance are reasonably well known: harbour porpoise (Phocoena phocoena), bottlenose
dolphin (Tursiops truncatus), white-beaked dolphin (Lagenorhyncus albirostris), minke whale
(Balaenoptera acutorostrata) and fin whale (Balaenoptera physalus). Fewer data are available
for the other six regular species: Atlantic white-sided dolphin (Lagenorhyncus acutus), short-
beaked common dolphin (Delphinus delphi) , Ri s s o @Geamagu®drigeds), killer (vhale
(Orcinus orca), long-finned pilot whale (Globicephala melas), and sperm whale (Physeter
macrocephalus). Each of these species is given a separate section below; the remaining
species are grouped under Obeaked whal esd,

Most cetaceans are wide-ranging and individuals encountered within the UKCS form part of a
much larger biological population whose range extends well beyond UK waters. Following
advice by SMRU and ICES, management units (MUs) for seven of the more common regularly
occurring species were agreed by the UK Statutory Nature Conservation Bodies (SNCBs) and
are described in the relevant sections below. The geographical extent of each MU is based on
the presence of known populations and any evidence of ecological differentiation within these
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populations. These MUs provide an indication of the spatial scales at which impacts of
anthropogenic activities may best be taken into consideration IAMMWG 2015). The
boundaries and supporting evidence on population structure of each MU are subject to a
review every five years (this is currently on-going (January 2022)), abundance estimates will
also be updated using data from the most recent dedicated surveys (most recently updated,
IAMMWG, 2021).

Ala.8.2.1 Harbour porpois e

The global distribution of the harbour porpoise (Phocoena phocoena) is restricted to the
Northern Hemisphere, primarily within temperate and sub-arctic (primarily 5-14°C) seas. In the
eastern Atlantic, it is common and widely distributed on the continental shelf (mainly at depths
of 20-200m) from the Barents Sea and Iceland in the north, to the waters off the African coast
of Senegal and east across the North Sea to the Baltic Sea (Reid et al. 2003, Jefferson et al.
2015). The harbour porpoise is the most common cetacean in UK waters; it is wide-ranging
and abundant throughout the UK shelf seas, both coastally and offshore. It is also the smallest
and most inconspicuous cetacean within UK waters with sighting rate strongly affected by sea
state. Typically, it occurs in small groups of 1-3 animals; larger aggregations have been
reported, probably where many smaller groups are concentrated in the same area rather than
coordinated schools (Reid et al. 2003). The mating/calving periods for the harbour porpoise
ranges from May to August in the north east Atlantic (Learmonth 2006, Learmonth et al. 2014).
An analysis of strandings from the North Sea coast showed a high density of neonatal
strandings in the eastern North Sea, particularly the coasts of Germany and Denmark,
indicative of areas important for calving (ljsseldijk et al. 2020).

In coastal waters, they are often encountered close to islands and headlands with strong tidal
currents (e.g. Pierpoint 2008). Sightings become increasingly rare close to the continental
shelf edge, with relatively few records in deeper waters beyond the shelf edge. Individuals
across the UKCS are part of the north east Atlantic population which is mainly considered to be
a single 6dcont i nuo ugh&ome degrael obgenet differerdiatienrhastdem u
observed (Andersen et al. 1997, 2001, Tolley et al. 2001, Fontaine et al. 2007). However, for
management and conservation purposes, three distinct UK Management Units have been
proposed (Figure Ala.8.2) and abundance estimates have been calculated for the UK portion
of each (IAMMWG 2021); the North Sea (NS) with 346,601 individuals (95% CI 289,498 1
419,967), West Scotland (WS) with 28,936 individuals (95% CI 21,1407 39,608) and the Celtic
& Irish Seas (CIS) with 62,517 individuals (95% CI 18,321 i 80,877).

The population of harbour porpoise in UK waters has been estimated as 197,579 individuals
(95% CI 163,294-239,063); this estimate is based on results of SCANS-III pro-rated by area
across UK waters (JNCC 2019).

Several studies have looked at spatial patterns in the distribution of this species across UKCS
at varying spatial and temporal scales. Notably, a large southerly shift in distribution was
reported across the North Sea during the 10 years between 1994 and 2005 when the two
SCANS surveys took place (Hammond et al. 2013), shown in Figure Ala.8.3. Density surface
modelling from SCANS-I in 1994 suggested high densities of animals north of Scotland and in
the western central and northern North Sea but that animals were almost absent from the
southern North Sea. Repeat surveys for SCANS-II in 2005 showed considerable differences;
densities in the central North Sea and Moray Firth were lower and considerably so around
Orkney and Shetland, while high densities were observed throughout much of the UK southern
North Sea. In addition, elevated densities were observed in the Celtic Sea, where very few
individuals were observed in 1994. The southerly shift in distribution in the North Sea was also
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reported from land-based observations (Evans et al. 2015), and reflected by an increase in
stranded porpoise on the southern North Sea coasts of England and continental Europe since
the late 1990s (Camphuysen et al. 2008, Leeney et al. 2008, Jung et al. 2009). A recent study
of porpoise stranding records from 1990-2017 across the majority of the North Sea coast from
Orkney to northern Denmark highlighted an overall increase in the annual incidence of
strandings over time, with a notably steeper rise in the southern North Sea since 2005
(Iisseldijk et al. 2020). There is no evidence from sightings surveys of further major shifts in
harbour porpoise distribution since 2005, with the SCANS-III survey in 2016 also reporting
higher densities in the southern North Sea than areas further north (Hammond et al. 2021).

Aggregated harbour porpoise sightings data from the UK (SCANS-II, Dogger Bank), Belgium,
the Netherlands, Germany, and Denmark informed the development of seasonal habitat-based
density models for the central and southern North Sea (Figure Ala.8.4, Gilles et al. 2016).
Seasonal model-based predictions of harbour porpoise abundance in the whole North Sea
study area were similar in both spring and summer (372,167 95% CI 260,658-531,380 and
361,416 95% CIl 243,827-534,913 respectively), but predicted abundance in the autumn
months (228,913 95% CI 159,264-329,022) was approximately one third lower than the
spring/summer abundances. Highest densities in UK waters were during the spring months at
the Dogger Bank extending to the northwest up to the Firth of Tay, and in area of the
southwest North Sea offshore from the Thames Estuary. Other areas of high predicted
densities in spring were located in inshore areas close to the Belgian, Dutch, German and
Danish coasts. Slightly lower densities were observed in summer months as harbour porpoise
distribution moved offshore in the North Sea. Highest predicted densities for the summer
season were over Dogger Bank, to the northwest of the Bank, and off the German and Danish
west coastline. Predicted densities were lowest during the winter, when the highest predicted
densities were to the northwest of the Dogger Bank and off the German and Danish coasts.
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Figure Ala. 8.2: Harbour porpoise management units and Special Areas of Conservation
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Figure Ala. 8.3: Predicted density surface for harbour porpoise in 1994 and 2005
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Figure Ala.8.4: Predicted seasonal harbour porpoise densities in the North Sea
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Discrete and persistent areas of relatively high porpoise density were identified by Heindnen &
Skov (2015) following detailed analysis of the most complete dataset available for the UKCS at
the time (18 years of survey data in the JCP). Statistical distribution models were used within
each MU to address the challenge of highly variable survey coverage across space and time.
Outputs include a set of discrete areas, mainly within Irish Sea and Welsh coastal waters, shelf
waters of the North Sea and along the north-west Scottish coast (Figure Ala.8.5); some are
persistent throughout the year, while others are valid in the winter or in the summer only.
Despite the large quantity of data, effort coverage is very patchy both in time and space and
differences in survey coverage may still influence the models. The authors warn that effort-
related bias may result in predicted mean densities being largely a function of survey effort,
particularly in areas of repeated surveys (e.g. areas subjected to baseline studies for offshore
windfarm development) (Heinanen & Skov 2015).

The models identified several oceanographic variables and ship traffic as factors influencing
the distribution of this species. The response to water depth in the Celtic and Irish Sea regions
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showed a preference for shallower areas, while the responses in the North Sea region showed
two peaks during summer; one at 40m and one at 200m depth. In the North Sea, surface
salinity was influential in reflecting avoidance of estuarine water masses while the stability of
the water column in terms of temperature differences was the most important determinant of
porpoise density during summer. This response displayed similar patterns to water depth, with
two peaks: one at the interface between mixed and stratified waters (tidal mixing front), and
another peak at high values of stratification (typically found in deeper areas). In the Celtic/lrish
Sea, eddy activity and current speed were also important predictors. The coarseness of
surface sediments seemed to play a major role for the presence and density of porpoises in all
three management units. The model results also indicated a negative relationship between the
number of ships and the distribution of harbour porpoises in the Celtic/lrish Sea and the North
Sea, but not in north-west Scottish waters.

Figure Ala. 8.5: Map showing selected persistent high  -density areas of harbour porpoise with
survey effort from three or more years, as derived from statistical modelling by Heinanen &
Skov (2015)
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The persistent areas of relatively high porpoise density identified by Heinanen & Skov (2015)
informed the selection of five SACs for harbour porpoise in Welsh, Northern Irish, English
inshore and offshore waters, which were submitted in 2017 and fully designated in 2019.
Similarly, the Inner Hebrides and the Minches SAC in Scottish territorial waters was submitted
in 2016 and fully designated in 2018 (Figure Ala.8.2).

Ala.8.2.2 Bottlenose dolphin

The bottlenose dolphin (Tursiops truncatus) has a worldwide distribution across tropical and

temperate seas of both hemispheres. They can be found in coastal, continental shelf and

deeper waters but in most r-pgpohatiobppeedathdn
be distinct (e.g. Oudejans et al. 2015); the UKCS is no exception to this. In UK waters, inshore
individuals are frequently reported off east and south-west Scotland, in the Irish Sea, and in the
western English Channel, with limited interchange between them (references in IAMMWG

2021). Seven MUs are currently recognised for bottlenose dolphin comprising the four inshore
populations and three MUs in offshore waters (IAMMWG 2015) as shown in Figure Ala.8.6

with abundance estimates for each MU reported in Table Ala.8.1.

The Coastal East Scotland (CES) MU primarily ranges from Orkney to the Forth of Firth with
the highest frequency of sightings within the inner Moray Firth. The Coastal West Scotland
and Hebrides (CWSH) MU includes animals sighted regularly around the Inner Hebrides
(Mandleberg 2006), as well as more occasional reports from the Outer Hebrides and the
northern entrance to the Minch. The Irish Sea (IS) MU shows high sightings rates in Cardigan
Bay and off the north Wales coast, particularly around Anglesey (Evans et al. 2015). The
Coastal West Channel (CWC) MU supports animals sighted year round from Cornwall along
the Western Channel within 12nm of the coast, while animals occurring offshore of this coastal
area are part of the Offshore Channel and SW England (OCSW) MU, ranging from Wales to
the East Channel. In coastal waters, bottlenose dolphins favour river estuaries, headlands and
sandbanks, mainly where there is uneven bottom relief and/or strong tidal currents (e.g. Wilson
et al. 1997, Ingram & Rogan 2002). More detailed information for each of these MUs can be
found in the relevant Regional Sea sections below.

With regard to offshore individuals, bottlenose dolphins are encountered along the shelf edge
to the north and west of Scotland and beyond, including the Faroe-Shetland Channel and
Rockall Trough and Bank. Here, they are often observed in mixed schools with long-finned
pilot whales; these individuals are most likely part of a migratory wide-ranging offshore group
(covered by the Oceanic Water (OW) MU). The Greater North Sea (GNS) MU is represented
by ICES Area 4 excluding the CES area). Data obtained during the SCANS and ObSERVE
surveys indicated that the western Celtic Sea is a relatively important area for bottlenose
dolphins, with large numbers recorded offshore off the south and west coasts of Ireland in shelf
waters as well as along the shelf edge and slope (Rogan et al. 2018).

Group size is commonly 2-25, although it may occasionally number tens or low hundreds of
animals; larger schools tend to occur in deeper waters (Reid et al. 2003, Rogan et al. 2018).
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Figure Ala. 8.6: Bottlenose dolphin management units
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Table Ala. 8.1: Estimates of abundance of bottlenose dolphin in defined Management Units

(MUs)

Abundance of
animals in MU

95%
Confidence

Interval for MU

Abundance of
animals in UK
portion of MU

95%
Confidence
Interval for UK
portion of MU

CWSH - - 45 33-66

CES - - 189 155-216
GNS 2,022 548-7,453 1,885 476-7,461
OoCcsw 10,947 6,727-14,814 3,866 1,974-7,572
CcwC - - 40 30-59

IS 293 108-793 186 70-492

ow 70,249 49,720-99,255 1,299 597-2,826

Source: IAMMWG (2021)

The population of bottlenose dolphins in UK waters has been estimated as 10,610 individuals
(95%CI 6,302-17,865); this estimate is based on results of SCANS-III pro-rated by area across
UK waters (JNCC 2019).

Ala.8.2.3 White -beaked dolphin

White-beaked dolphins (Lagenorhynchus albirostris) are restricted to the cold temperate sub-
polar waters of the north Atlantic. In the eastern Atlantic their range extends from the northern
Bay of Biscay to Iceland and to northern Norway. They are the second most commonly
occurring cetacean in UK shelf waters, regularly encountered in coastal and offshore waters
while very rare in deeper waters beyond the shelf edge (Figure Ala.8.7). Their distribution is
generally restricted to the northern half of UK waters, with greatest abundance in the central
and northern North Sea, Orkney and Shetland and north-west Scotland. Analysis of summer
sightings on shelf waters around the UK from 1983-1998 showed the vast majority of white-
beaked dolphins to occur in waters below 13°C in temperature (MacLeod et al. 2008). Less
numerous, but regular sightings occur into the southern and eastern North Sea in German,
Dutch and Belgian waters (Jansen et al. 2010) but are very rare in the Channel and Irish and
Celtic Seas. In UK waters, sightings occur throughout the year, but are slightly more frequent
from July to October (Reid et al. 2003). Long-term stranding data from 1907-2003 show a
seasonal peak in strandings of white-beaked dolphins from June to September, with the
majority occurring around the Scottish coast and along the east coast of England (Canning et
al. 2008).

A single MU has been deemed appropriate for the management and conservation of this
species; this is called the Celtic & Greater North Seas (CGNS) MU, comprising all UK waters
and extending to the seaward boundary used by the European Commission for Habitats
Directive reporting (see Figure Ala.8.6, IAMMWG 2015). The abundance of white-beaked
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dolphin in the MU was estimated? at 43,951 animals (95% Cl=28,439-67,924), of which 34,025
(95% CI=20,026-57,807) were estimated to be in the UK EEZ (IAMWWG 2021).

The population of Atlantic white-beaked dolphins in UK waters has been estimated as 30,172
individuals, albeit with a high degree of uncertainty (95%CI 17,346-52,483); this estimate is
based on results of SCANS-III pro-rated by area across UK waters (JNCC 2019).

Group size is typically less than 10, although schools of up to 50 are not uncommon and larger
aggregations of 100-500 animals have been reported in northern parts of their range (Reid et
al. 2003).

Ala.8.2.4 Atlantic white -sided dolphin

Atlantic white-sided dolphins (Lagenorhynchus acutus) are confined to the north Atlantic. They
share most of their range with the white-beaked dolphin, but in the north-east Atlantic they are
primarily an offshore, oceanic species. At sea, the two species can be difficult to distinguish
and they are often recorded simply as Lagenorhynchus spp. They are regularly sighted in the
waters north and west of Scotland, with greatest numbers observed along the shelf break and
over deeper waters further offshore, including the Faroe-Shetland Channel to the north
(Pollock et al. 2000, MacLeod et al. 2003, Stone 2015). While they have been observed
throughout the year, greatest numbers are observed from May to November (Reid et al. 2003).
The species is infrequently recorded in nearshore waters of Orkney and Shetland, often in
large groups, and primarily during summer. They are also occasionally observed in offshore
waters of the central and northern North Sea from July to September. In shelf waters, Atlantic
white-sided dolphins have been reported as forming mixed schools with white-beaked dolphin.
Over deeper waters, they are regularly recorded in association with long-finned pilot whales
(Globicephala melas), and occasionally larger baleen whales.

The single CGNS MU (see Figure Ala.8.7), has been deemed appropriate for the
management and conservation of this species (IAMMWG 2015). The abundance of white-
sided dolphins across the entire CGNS MU was estimated at 18,128 (95% Cl= 6,049-54,323)
with the UK component estimated at 12,293 animals (95% CI -3,891-38,841) (IAMMWG 2021).

The population of Atlantic white-sided dolphins in UK waters has been estimated as 28,836
individuals, albeit with a high degree of uncertainty (95%CI 7,590-109,556); this estimate is
based on results of SCANS-III pro-rated by area across UK waters (JNCC 2019).

Ala.8.2.5 Short -beaked common dolphin

The common dolphin (Delphinus delphis) has a worldwide distribution and inhabits both
oceanic and shelf-edge waters of tropical, subtropical and temperate seas of the Atlantic and
Indo-Pacific. Large variability in morphological characters and pigmentation patterns has
resulted in two distinct species being proposed (Rosel et al. 1994); Delphinus delphis is now
referred to as short-beaked common dolphin, to distinguish it from the long-beaked common
dolphin Delphinus capensis; only the short-beaked form has been recorded in the north
Atlantic. Common dolphins are found in a wide range of group sizes from small schools to
large concentrations of 1,000 to 5,000 individuals (e.g. Murphy 2004); average group size

2 The estimate was derived from the SCANS-Il abundance estimates for continental shelf waters (Hammond et al.
2013) which represent the core range for this species.
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reported in Reid et al. (2003) was 14 individuals. In offshore waters south-west of the UK, they
occasionally form mixed schools with striped dolphins (Stenella coeruleoabla).

At least during summer, it is widely distributed throughout the north-east Atlantic, from coastal
waters to the mid-Atlantic ridge, from the Azores and the Strait of Gibraltar to Norway, with the
majority of sightings having been reported in waters south of 60°N (Murphy et al. 2013).
Analysis of summer sightings on shelf waters around the UK and adjacent waters showed the
vast majority of common dolphins to occur in waters above 14°C in temperature (MacLeod et
al. 2008, Carfadas et al. 2009). Strong seasonal shifts in their distribution have been noted,
with winter inshore movements onto the Celtic Shelf and into the western English Channel and
St. Georged6s Channel resul ting i netg.e004.oThenced c
ObSERVE aerial surveys of Irish waters showed common dolphins to be widely distributed in
shelf waters off the south and west coasts of Ireland, with higher numbers observed in winter
(Rogan et al. 2018). They are also the most frequently sighted and abundant cetacean
recorded during Celtic Sea herring surveys off the south coast of Ireland in October (e.g.

O6 Do neta. 2017, 2018).
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Figure Ala.8.7: The Celtic and Greater North Seas Management Unit and the distribution of
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During the summer, coinciding with the mating/calving period (May to September), the majority
of sightings are more widely dispersed along and off the continental shelf slope and in deep
waters to the south-west of the UK (Murphy et al. 2005; Murphy & Rogan 2006), off the west
coast of Ireland and to the west and north-west of Scotland (Figure Ala.8.7). Density surface
modelling of common dolphins in summer 2005 based on the SCANS-II survey showed well
defined areas of higher density south of the Outer Hebrides, west of Ireland, in the Celtic Sea
offshore of southeast Ireland, in the western Channel approximately between Devon and
northern France, and to a lesser extent along the coast of north Cornwall (Figure Ala.8.8).
They have been occasionally sighted further north and east on the shelf, in the northern North
Sea and waters surrounding Orkney and Shetland, but only rarely in the southern North Sea
and eastern English Channel (Reid et al. 2003).

Figure Ala.8.8: Predicted density surface for short -beaked common dolphins in 2016
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Notes: Density values are predictions based on the observed distributions and their relationships with habitat
variables (longitude and latitude, plus distance from coast, depth or aspect of seabed slope if selected). Source:
SCANS-III (Hammond Pers. comm.)

The single CGNS MU was deemed appropriate for the management and conservation of this
species (IAMMWG 2015). The abundance of common dolphins across the entire CGNS MU
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was estimated at 102,656 (95% Cl= 58,932-178,822) with the UK component estimated at
57,417 animals (95% CI =30,850-106,863) (IAMMWG 2021).

The population of common dolphins in UK waters has been estimated as 60,988 individuals
(95%CI 31,735-117,203), based on results of SCANS-III pro-rated by area across UK waters
(JNCC 2019).

Ala.8.2.6 Ri ssod6s dol phin

Ri s s 00 s (Grampupslyriseus) are widely distributed in tropical and temperate seas of

both northern and southern hemispheres. They are typically encountered in groups of up to 20
individuals, but may form larger aggregations, including mixed schools with bottlenose dolphins

(Reid et al. 2003). They occur in small numbers along the Atlantic European seaboard from

Shetland south to north-west France, the southern Bay of Biscay, around the Iberian Peninsula

and into the Mediterranean Sea (Hammond et al. 2008). A map of sightings rates is given in

Figure Ala.8.7. The majority of Rissob6s dol phin sight
around the Hebrides, most frequently around the coast of the Outer Hebrides, especially Lewis
(Paxton et al. 2014), where persistently high sightings (relative to wider Scottish territorial

waters) have resulted in the North-east Lewis MPA proposal for this species. Marine mammal
observations during seismic surveys have recor
continental shelf edge to the west and north of Shetland, extending into deep waters (Stone

2015a). The species is uncommon but regularly sighted in nearshore waters around Shetland

and Orkney, in the southern Irish Sea, particularly off the north-west coast of Wales, and off
south-west Ireland. It is rare in the North Sea and all but the western end of the Channel.

They are typically observed in small groups of 5-25 individuals, most frequently from June to
September. Il n the north Atlanti c, Ri ssod6s dol
association with other cetaceans, including long-finned pilot whales, white-beaked dolphins,
white-sided dolphins and bottlenose dolphins (Reid et al. 2003), and several suspected

Ri s sbotthesose dolphin hybrid individuals have been sighted off western Scotland (Hodgins

et al. 2014).

The single CGNS MU was deemed appropriate for the management and conservation of this
species IAMMWG 2015). The abundance of Rissods dol phins
was estimated at 12,262 (95% Cl=5,227-28,764) with the UK component estimated at 8,687
animals (95% Cl =2,810-26,852) (IAMMWG 2021).

The popul ation of Rissobs dol phins in UK water
(95%CI 2,613-23,664) (JNCC 2019); this is based on results of SCANS-III pro-rated by area
across UK waters.

Ala.8.2.7 Killer whale

The killer whale (Orcinus orca) has a worldwide distribution in tropical, temperate and polar
seas in both hemispheres; their abundance is greatest at higher latitudes. Killer whales are
widely distributed on the Atlantic seaboard of northern Europe, mainly around Iceland, western
Norway and northern Scotland. They have been observed throughout the northern North Sea,
including the east coast of Scotland, the Firth of Forth and as far south as the Farne Islands.
Sightings are fairly frequent in coastal waters of Shetland and Orkney, and also around the
Hebrides, and have been increasing in frequency in recent years. Very few sightings have
been recorded in shelf seas to the south-west of the UK (Figure Ala.8.9). Many coastal
observations are in the vicinity of seal colonies (Weir 2002).
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Offshore observations are often in the vicinity of fishing vessels, particularly larger boats
targeting pelagic species, with greatest sightings occurring north and east of Shetland (Luque
et al. 2006, Foote et al. 2007). They have been reported in most months of the year, with the
greatest frequency between April and September. They are also sighted further offshore along
the shelf slope and deeper waters north and west of Scotland. Photo-ID studies have shown
individual killer whales identified off Scotland during the summer to travel to Iceland and spend
the winter on herring overwintering grounds there; this seasonal movement pattern appears to
be consistent for some years even though the numbers of individuals repeatedly moving
between these locations may be small (Samarra & Foote 2015).

Pike et al. (2020) estimated the abundance of killer whales in the North East Atlantic to be in
the low tens of thousands in the central and eastern North Atlantic, particularly to the east and
northeast of Iceland and in the western Norwegian Sea. The low precision of the abundance
estimates reflects the low number of sightings across all of the NASS surveys. Sightings in UK
waters are most commonly of single animals or groups of less than 8 individuals; however,
larger groups of approximately 100 have been observed (Pollock et al. 2000, Reid et al. 2003).

Ala.8.2.8 Long -finned pilot whale

The long-finned pilot whale (Globicephala melas) has a worldwide distribution in temperate and
sub-polar seas of both hemispheres; it is common and widely distributed in deep north Atlantic
waters, and also occasionally occurs in coastal areas. In UK and Irish waters, long-finned pilot
whales occur mainly along the continental shelf slope, particularly around the 1,000m isobath
(Hammond et al. 2008). They are frequently encountered along the shelf slope north and west
of Scotland, and also in the western Celtic Sea where sightings are frequent along the shelf
edge and southwards towards the French coast. Aerial surveys in the ObSERVE programme
recorded long-finned pilot whales throughout Irish offshore waters, in similar numbers in winter
and summer, and with most sightings over the continental slope and deeper waters of the
Rockall Trough (Rogan et al. 2018). They are also occasionally reported in coastal waters,
primarily around Orkney, Shetland and to the west of the Outer Hebrides. Sightings have
occurred in all months of the year, with no clear peak in occurrence.
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Figure Ala.8.9: Distribution of killer whale and long  -finned pilot whale sightings
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The population of pilot whales across the SCANS-III survey area has been estimated as
25,872 individuals with a 95% CI of 14,490-46,194 (Lacey & Hammond In prep). Estimated
abundances for the European Atlantic combining NASS-15, SCANS-III and ObSERVE survey
data are 83,889 individuals with a wide 95% CI of 51,092-137,738 (Lacey & Hammond in
prep.). They are typically encountered in groups of up to 20 individuals, but may form larger
aggregations, including mixed schools with bottlenose dolphins (Reid et al. 2003).

Ala.8.2.9 Sperm whale

Sperm whales (Physeter macrocephalus) have a wide distribution that includes most seas and
all oceans. They are widely distributed in deep waters to the north and west of Scotland, both
on and beyond the shelf slope. Where records exist, all animals were males, with males
migrating to high latitudes to feed. Group size may number tens of animals, although these
are commonly spread over a wide area with only a proportion visible at the surface at one time
(Reid et al. 2003). Limited survey effort has shown animals to be numerous in the Faroe-
Shetland Channel in May, and also in the Rockall Trough in October (Hammond et al. 2006).
They were the second most abundant species of cetacean north and west of Scotland
observed by Pollock et al. (2000), and also the second most abundant species in deep,
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offshore waters west of Regional Sea 8 (stratum 8) during the SCANS-III survey, at 12,662
animals (Hammond et al. 2021).

Acoustic monitoring north-west of the Outer Hebrides in the winter of 1997-1998 detected
sperm whales over a wide area of the continental slope, primarily in waters >500m depth
(Lewis et al. 1998). They have also been observed fairly regularly in the waters around Orkney
and Shetland, with sightings and strandings reported in most months (Hammond et al. 2003).
It can be assumed that these waters represent a migratory route for some portion of the north-
east Atlantic population at certain times of the year. A few sightings have also been recorded
over deep waters south-west of the UK. Towed passive acoustic monitoring surveys across
the Irish Atlantic margin in the ObSERVE showed sperm whale detections to be clustered
around the 1,000m depth contour and more frequent in the northern half of the area surveyed;
there was a notable increase in the number of detections in the abyssal area of the Rockall
Trough in summer compared to other seasons (Berrow et al. 2018).

The population of sperm whales across the SCANS-III survey area has been estimated as
13,683 individuals with a 95% CI of 7,066-26,498 (Lacey & Hammond In prep.). Estimated
abundances for the European Atlantic combining NASS-15, SCANS-IIl and ObSERVE survey
data are 35,517 individuals with a 95% CI of 17,763-71,016 (Lacey & Hammond In prep.)
While considerably higher than the estimate presented previously (JNCC 2013), the earlier
estimate is not considered to be robust and therefore not comparable with the current estimate.
Based on results of towed PAM surveys in the ObSERVE programme, the density of sperm
whal es i n | ri sldep (nosahiralssveresg)ittedl i shallower waters) was
estimated as 3.2 individuals per 1,000km (95% CI 3.0-3.5) resulting in an overall abundance
estimate of 380 individuals (Berrow et al. 2018).
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Figure Ala.8.10: Distribution of sperm whale  sightings
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Ala.8.2.10 Beaked whales

The distribution and occurrence of beaked whales in UK waters was reviewed by Aguilar de

Soto et al. (2016) in a contribution to the SEA research programme. They have been recorded

in deep waters to the north and west of Scotland, both on and beyond the shelf slope. This

area may represent an important part of their habitat, but its true ecological significance is

unknown due to the infrequency of encounters and small numbers of animals observed.

Almost all sightings of beaked whalesarei n wat er O1, 000m depth; howt
have also been recorded from coastal waters of the Hebrides, Orkney, Shetland and the

northern North Sea. Species recorded include the northern bottlenose whale (Hyperoodon

ampullatus) , Cuv i er Oae (dipbiss kagistris)h, Sower byds beaked wt
(Mesoplodon bidens) and unidentified species of the genus Mesoplodon. Beaked whales are

typically encountered as single individuals or groups of less than 10, although northern

bottlenose whales have been observed in larger groups (Reid et al. 2003).

Among stranding records in the UK and Ireland, 251 records were identified at species level

between 1800 and 2002 (MacLeod et al. 2003a) consisting of 109 northern bottlenose whales,

70 Sower byds b6e3a kGeudv inwehradlse sh,eaked whal es, seven
(Mesoplodon mirus) , one Ger vai sMesopledanleeapeaush abbhad( one Bl ai
beaked whale (Mesoplodon densirostris). Analyses of temporal variation in number of

strandings was conducted for the three more common species; northern bottlenose whales

were more |ikely to strand in August to Octobe
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highest from November to July, while no signitf
beaked whales.

Due to low numbers of sightings, it is common to group sightings of all identified and
unidentified species to produce a combined d&ébe
survey estimated beaked whale abundance in the summer of 2007 as 6,992 (CV = 0.25), with

the majority sighted north-west of the UK and Ireland and in the Bay of Biscay (Hammond et al.

2009). Lacey & Hammond (In prep.) compiled sightings data from NASS-15, SCANS-IIl and
ObSERVE surveys and generated estimates of abundance of 22,807 (CV = 0.489) for all

beaked whale species in the European Atlantic.

The Irish ObSERVE programme included a series of bottom-mounted acoustic loggers

deployed along the Irish shelf edge from 2015-2016. These data suggested that beaked
whales are morecommon i n this area than previously know
present during all monitoring periods (Berrow et al. 2018, Kowarski et al. 2018). In particular,

the breadth and regularityof Cuvi er 6 s b eeclrrernte wah sarhesvhat unexpected

given the limited sightings and acoustic detections during previous vessel-based visual and

towed array surveys. Both species showed evidence of a latitudinal gradient in detection rates,
with Sowerbydés showing higher r ashewsnghighertatese nor
to the south (Kowarski et al. 2018). Lacey & Hammond (In prep.) investigated potential

environmental factors influencing distribution of deep-diving cetaceans and found that beaked

whales were predicted in higher densities in waters greater than 500-1000m in depth, in sea

surface temperatures lower than 12°C and greater than 20°C , and that a deeper mixed layer

earlier in the year also influenced variation in beaked whale density.

Particular attention was drawn to Cuvierds bea
event (UME) in which abnormally high numbers o
ashore in advanced stages of decomposition between July and October 2018 in countries

bordering the north-east Atlantic from Ireland to Iceland (Brownlow et al. 2019a). In total, >70

animals washed ashore on the west and north coasts of Ireland and the west coast of Scotland

in August and early September, with a smaller cluster of northern bottlenose whale (n=8)

reported in northern Scotland in October. The chronology and state of decomposition of

strandings suggested an acute, temporally-discrete source of mortality, while drift modelling

identified a plausible origin for the carcases along the shelf edge to the west of Ireland.

Considering that in such an event it is likely that many more carcasses do not wash ashore

than those that do, this UME has the potential to be of population-level significance (Brownlow

et al. 2019b).
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Figure Ala.8.11: Distribution of beaked whales (all species combined) predicted from models of
the data collected in SCANS -IIl, CODA and the Faroes block of T -NASS.
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Ala.8.2.11 Other toothed cetaceans

Other toothed cetaceans infrequently reported in UK waters are the striped dolphin (Stenella
coeruleoalba), pygmy sperm whale (Kogia breviceps), false killer whale (Pseudorca
crassidens) Fr a s e rLagenodetphisthbsei)y me(on-headed whale (Peponocephala
electra), narwhal (Monodon monoceros) and beluga whale (Delphinapterus leucha),

Striped dolphin Stenella coeruleoalba is an offshore species found worldwide, mainly in tropical

and sub-tropical seas, but also in warm temperate waters. In the north-east Atlantic it is found

mainly in the Bay of Biscay and west of the Iberian Peninsula, normally restricted to deep

offshore waters of 1,000m or more. UK waters are at the norther
distribution; most sightings in British waters are from the south-west approaches with

occasional records in deep waters west of Britain and further north (Reid et al. 2003; Stone

2015). They were first documented in UK stranding records between 1923 and 1939, but were

not reported stranded again until 1975. Si nce t he 1990 &bavesstrandegpiec d dol
most years with increasing frequency, between 2011-2017 it was the sixth most frequently

stranded cetacean on the UK coast and strandings in that period were 46% higher than

strandings recorded during the preceding seven-year period (Deaville et al. 2018).

Approximately half of the strandings recorded during the 2011-2017 period were in Scotland,

37% in England and 11% in Wales and the remainder in the Isle of Man. Records from the

SCANS-II survey were too few too calculate abundance estimates for striped dolphin.
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However in European waters beyond the continental shelf, striped dolphin best estimate was
derived from CODA surveys in the summer of 2007 as 67,414 (CV = 0.38), with the majority
sighted towards the south in the Bay of Biscay and off northwest Spain (Hammond et al. 2009).
SCANS-III survey sightings of striped dolphins were primarily in the southern area of the Bay of
Biscay off the north and northwest coast of Spain, with estimated abundances of 441,500
individuals (CV 0.305) (Hammond et al. 2021). Striped dolphins often occur in large groups of
hundreds or even thousands, although 6-60 individuals is the most common group size in
European waters. In UK and Irish waters, group size is typically less than 10 individuals and
they often occur in mixed schools with common dolphins (Reid et al. 2003).

The pygmy sperm whale is distributed worldwide in tropical to temperate seas of both
hemispheres, primarily in deep oceanic waters beyond the continental shelf edge. Records in
European waters are rare, with sightings restricted to the Bay of Biscay, South West
Approaches, western Ireland and occasional records from the North Sea off the east coast of
England and Scotland (Reid et al. 2003). False killer whales show a similar global distribution;
in European waters most reports are from the Bay of Biscay to the Canary Islands. UK records
include a few strandings of large groups (approximately 25-150) from 1927-1935 but none
since, and a few sightings since 1976 to the south of Cornwall and off western and north-east
Scotland (Reid et al. 2003). Fr aser 6 s dol phins and mel on headed
tropical and sub-tropical distributions; the only UK records for these species are of an animal
stranded in the Outer Hebrides in 1996 (Bones et al. 1998) and of a skull found in Cornwall in
1949 (Reid et al. 2003) respectively. The two Arctic species, the beluga whale and the
narwhal have been recorded only very rarely in UK waters, mainly in the North.

Ala.8.2.12 Minke whale

Minke whales (Balaenoptera acutorostrata) are widely distributed in all the major oceans of the
world from tropical to polar seas; they are most abundant in relatively cool waters, and on the
continental shelf in waters <200m depth. In the north-east Atlantic they range from Norway to
Portugal and into the North Sea (Hammond et al. 2008). Within UK waters, minke whales are
the most common among the baleen whales and most frequently sighted in the western
central-northern North Sea, and west of Scotland around the Hebrides (Figure Ala.8.12).

They are primarily a seasonal visitor to UK waters, with whales appearing to move south into
the North Sea and western Scotland at the beginning of May and remaining present until
October; sightings are rare outside of this period but some animals remain in coastal waters
year-round (Evans 2008). During these summer months, they are widely distributed
throughout the region, including coastal and offshore shelf waters, and deeper waters on and
beyond the shelf slope. Pollock et al. (2000) reported several sightings of minke whales in the
Faroe-Shetland Channel.
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Figure Ala. 8.12: Distribution of minke whale and fin whale sightings
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Minke whales are rare in the southernmost North Sea and eastern English Channel; North Sea
sightings generally extend no further south than the Dogger Bank. In the western English
Channel they are evenly distributed in low numbers along the continental shelf edge, and also
present throughout much of the Celtic Sea and western Irish Sea during summer (Figure
Ala.8.13). Although not as evident as for harbour porpoises, comparison of predicted surface
densities based on minke whale sightings from SCANS-I, SCANS-II and SCANS-III surveys
suggests a southerly shift in distribution in the North Sea, from north-western North Sea to
central North Sea between 1994 and 2005, and within the Irish Sea in 2016 (Hammond et al.
2021).
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Figure Ala. 8.13: Predicted density surface for minke whale in 2016
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SCANS-IIl (Hammond Pers. comm.)

Some genetic differentiation among individuals has been reported (Andersen et al. 2003) but
since this does not appear to be caused by geographic structuring within the north-east Atlantic
(Anderwald et al. 2011). A single CGNS MU was deemed appropriate for the management
and conservation of this species (IAMMWG 2015), which is in accordance with the approach
taken by the International Whaling Commission. The abundance of minke whales across the
entire CGNS MU is 20,118 (95% ClI= 14,061-28,786), with the UK component estimated at
10,288 animals (95% CI =6,210-17,042) (IAMMWG 2021). They are usually observed singly
or in pairs although may form larger feeding aggregations of 10-15 individuals (Reid et al.
2003).

The current best estimate of population size in UK waters is 12,340 individuals (95%CI: 6,912-
22,032), based on the SCANS-III surveys pro-rated by area across UK waters (JNCC 2019).

Ala.8.2.13 Fin whale

Fin whales (Balaenoptera physalus) have a worldwide distribution, present in all oceans where
they range from tropical to polar regions. They are largely pelagic and are rarely seen in
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nearshore waters. They are typically encountered singly or in pairs although do form larger
pods of up to 20 individuals (Reid et al. 2003).

Fin whales occur to the north and west of Scotland along the shelf slope and deeper waters
beyond, with most visual observations from the Faroe-Shetland Channel and Rockall Trough
(Reid et al. 2003, Macleod et al. 2003b) as shown in Figure Ala.8.12. They are migratory, and
exhibit seasonal movements between lower latitudes in winter and high latitudes in summer;
for example Pollock et al. (2000) observed fin whales in UK waters between May and October,
with a peak in sightings in August. However, Charif & Clark (2009) did not find clear evidence
of large-scale seasonal migratory movements for this species in their analyses of acoustic
monitoring of whale calls on the shelf edge and deeper waters north and west of the UK and
Ireland. Over the ten year study, fin whale songs were the most frequently detected signals
across all regions sampled and in every month of the year, but highest densities were recorded
in December and January (Charif & Clark 2009). In Irish coastal waters, fin whales are
regularly sighted in autumn and winter, particularly off the south coast (Wall et al. 2013), where
they are the second most frequently sighted cetacean during annual herring acoustic surveys
taking place in the region each October (e.g. O6 D o net &. 2417, 2018). During the
ObSERVE aerial surveys, fin whale sightings were greater in winter than summer, although in
both seasons most sightings were near the shelf edge and in the Rockall Trough (Rogan et al.
2018).1't has been suggested that fin whales use t
during an assumed migration from higher to lower latitudes.

The current best estimate of population size within UK waters is 28,836 animals, based on the
SCANS-III surveys pro-rated by area across UK waters, although this estimate is subject to
considerable uncertainty (95%CI: 7,590-106,556) (JNCC 2019).

Ala.8.2.14 Other baleen whales

Sei whales (Balaenoptera borealis) can be found worldwide in all oceans and adjoining seas;
they primarily occur in offshore, deep waters. They migrate annually from cool and subpolar
waters in summer to temperate and subtropical waters for winter. Sei whales exhibit a similar
distribution to fin whales to the north and west of Scotland, with most observations from the
Faroe-Shetland Channel and Rockall Trough (Reid et al. 2003, Macleod et al. 2003b). The
majority of sei whale sightings reported in Pollock et al. (2000) were in August. They are
usually encountered singly or in pairs. During the CODA survey in summer 2007, sei whales
were exclusively sighted in the waters off north-west Spain, providing an abundance estimate
of 366 whales (CV 0.33, 95%CI 176-762); no sei whales were observed during the SCANS-III
survey and the species was rarely recorded offshore west of Ireland in the ObSERVE surveys
(Berrow et al. 2018, Rogan et al. 2018).

Humpback whales (Megaptera novaeangliae) are present worldwide in tropical, temperate and
polar seas of both hemispheres, typically favouring waters over and along the continental shelf
edge and around oceanic islands (Reid et al. 2003). They migrate annually from high latitude,
cold water, feeding grounds in summer to low-latitude, warm water, breeding grounds in winter.
They are usually observed singly or in pairs and groups rarely exceed 4 or 5 individuals when
not feeding or breeding (Reid et al. 2003). Humpback whale populations, including those in
the North Atlantic, have been severely depleted by over-exploitation. From a comprehensive
recent review of sightings data relevant to Scottish waters, Hague et al. (2020) concluded that
humpback whales are likely present year-round in Scottish waters, but in extremely low
numbers; shore-based sightings have increased over the past two decades. Most visual
sightings in offshore waters over the UKCS are along the shelf edge and in deeper waters to
the north and west of Scotland (Reid et al. 2003, Stone 2015). Using passive acoustic arrays,
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Charif & Clark (2009) demonstrated their regular presence in deep waters west of the UK and
Ireland between October and April. A north to south progression in the timing of humpback
acoustic detections led these authors to suggest that they were most likely en route to
breeding areas in the West Indies. No returning migration was detected, either because
returning whales do no vocalise or because a different route is used. Shore-based sightings
are infrequently reported throughout the year, although several resources have reported
sightings to have become more frequent over the past two decades (Hague et al. 2020). Most
such sightings, primarily derived from WDC Shorewatch and Seawatch Foundation data, come
from the Northern Isles, the Western Isles and Grampian coast, northern Irish Sea, southern
Irish Sea, Celtic Sea and the western Channel (Reid et al. 2003, Hague et al. 2020). In
particular, a small number of humpback whales use waters off the south and south west coasts
of Ireland as a feeding ground throughout the year, albeit with notably higher sighting rates
from late summer through to early winter, similar to the pattern observed among fin whales
(Ryan et al. 2016a). Leopold et al. (2018) showed a marked increase in sightings of humpback
whales in the southern North Sea since the early 2000s, including adults and juveniles and
with; sightings have been reported in all months of the year, although appear more frequent in
winter months. The authors conclude that the species is how a yearly visitor to the region,
albeit in small numbers (Leopold et al. 2018).

Blue whales (Balaenoptera musculus) have a worldwide distribution and are likely to exhibit
seasonal migration (Reid et al. 2003). They usually occur in deep waters and have been
recorded from visual observations and acoustic detections west of Britain and Ireland in the
deep waters off the continental shelf (Pollock 2000, Charif & Clark 2009). Sightings are
generally rare but blue whales were the second most common species detected by Charif and
Clark (2009); peak detections densities were in November and December, declining through
late winter early spring to minimal levels in April through June, before increasing again.
Movements were in a southward direction through the study area during the fall and winter
months.

Ala.8.3 UK context: Seal distribution and abundance
Ala.8.3.1 Grey seals

Grey seals (Halichoerus grypus) are found across the north Atlantic, from Nova Scotia and the
Gulf of St. Lawrence in the west, to the UK and Baltic Sea in the east. Approximately 36% of
the world population occurs in the UK (SCOS 2019). Population size is derived by
extrapolation of pup production surveys and demographic parameters; the latest UK adult (1+
years age) population estimate is 152,800 (95% CI 135,300-173,800) for 2018, similar to the
2017 estimate (SCOS 2019).

Approximately 84% of the UK population breeds in Scotland, largely in the Hebrides and
Orkney. Major colonies are also present on Shetland and along the east coast of Scotland
including the Isle of May and Fast Castle. Larger colonies in England include the Farne
Islands in the north-east, Donna Nook at the mouth of the Humber and Blakeney Point on the
East Anglia coast. There are smaller colonies around south-west England and Wales,
including Lundy and islands off Pembrokeshire and the Lleyn Peninsula. The distribution of
grey seal colonies around the UK is shown in Figure Ala.8.14. Breeding takes place in the
autumn with a clockwise cline in mean birth date around the UK: August-September in SW
Britain, September-November in Scotland and November-December in eastern England.

Results of the most recent pup production surveys at the main colonies in the UK are shown in

Table Ala.8.2. The best estimate of total pup production in the 2016 breeding season was
65,400 (95%CI 57,800-71,800). Pup production is currently estimated to be increasing at a
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near-exponential rate at colonies in the North Sea; elsewhere, it is stable or increasing at a
lower rate (SCOS 2019).

Table Ala.8.2: Grey seal pup production estimates at main colonies surveyed in the UK

Average Average

annual annual

Regional 2016 pup 2014 pup

Location change change

Sea production production

2014 to 2008 to

Inner Hebrides 7 4,541 4,054 +5.8% +3.8%
Outer Hebrides 7,8 15,732 14,316 +4.8% +2.7%
Orkney 8 23,849 23,758 +0.2% +4.4%
Firth of Forth 1 6,426 5,860 +4.7% +9.2%
Main biennially

monitored Scottish 1,8,7 50,548 47,988 +2.6% +3.9%
Island groups

Other Scottish colonies *

(incl. Shetland and 1,6,8 4,193 3,875 +4.0% -
mainland)

Total Scotland - 54,741 51,863 +2.7% +4.3%
Farne Islands 1 2,238 1,600 +18.3% +3.5%
Donna Nook + East 2 5,919 5,027 +8.5% +16.4%
Anglia

Annually monitored 1,2 8,157 6,627 +10.9 +12.0%
English colonies

SW England ? 4 3802 2503 - -

Total England - 8,537 2 6,877 3 - -

Total Wales 6 2,000 1,650 +10.1% -
Northern Ireland 6 1003 1003 - -

Total UK - 65,378 60,490 +3.7% -

Notes: ! Estimates derived from data collected in different years. 2 Combination of survey counts of most colonies
in 2016 to 2018 and an estimate for other colonies based on a multiplier derived from 2004 survey results. 2
Includes estimated production for colonies that are rarely monitored. Source: SCOS (2019).

Small, but increasing, numbers of grey seals occur along the European continental coast of the
southern North Sea and English Channel, the vast majority of which are recorded in the Dutch
Wadden Sea, with counts during the 2017 spring moult totalling 5,445 and an average annual
increase of 16% observed from 2008-2016 (Brasseur et al. 2017). Such rapid growth of the
Dutch breeding population is fuelled by the annual immigration of grey seals from the UK
(Brasseur et al. 2014). Rapid increases have also been observed on the French coast over
the past decade, particularly in the eastern English Channel, although numbers are low
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compared those occurring further north in the UK, with a combined maximum count from the
five regularly monitored sites in 2015 of approximately 600 grey seals (Vincent et al. 2017).

A large proportion of the grey seal population will be on land and in waters close to colonies for
several weeks from October to December during the pupping and breeding season, and again
in February and March during the annual moult. Densities at sea are likely to be lower during
this period than at other times of the year. They also haul-out and rest throughout the year
between foraging trips to sea, although may re-distribute themselves outside of the breeding
season, therefore regional differences in population estimates do not necessarily reflect the
abundance of animals in each region at other times of the year (SCOS 2019). While pup
production is the primary means of monitoring populations, grey seals are also counted in
August during harbour seal surveys; these provide information on the summer distribution of
grey seals, even though it is recognised that at this time of the year numbers can be highly
variable between days (SCOS 2014, Duck & Morris 2015). Studies at two Scottish colonies
have indicated that breeding females tend to faithfully return to their natal breeding colony for
most of their lives (Pomeroy et al. 2000). Mature females give birth to a single pup which is
nursed for about three weeks before it is weaned and moults into its sea-going adult coat.

As described in Section Ala.8.1, estimated at-sea distributions of grey seals around the UK
and Ireland during the main foraging season have been derived from telemetry and haul-out
data (e.g. Jones et al. 2015, Russell et al. 2017, Carter et al. 2020). The most recent
distributions represent a new use-availability habitat preference modelling framework that
utilises high-resolution GPS telemetry data from 114 grey harbour seals, habitat preference
models and the most recently-available haul-out counts (Carter et al. 2020). The key outputs
are predicted relative density estimates at a 5 x 5km grid scale, as presented in Figures
Ala.8.14 (A) and Ala.8.14 (B). These recent distribution estimates indicate a relatively high
density of grey seals on the UK west coast along the shelf edge to the west of the Western
Isles. On the east coast, hotspots of density are patchily distributed offshore out to
approximately 100km from the coast. In southeast England hotspots are evident along the
western and southern fringes of the Dogger Bank, which appears to be an important feature in
the region, potentially influencing seal foraging distribution (Carter et al. 2020, Figure Ala.8.14

(B)).
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Figure Ala.8.14: Grey seal haul-out counts (A) and marine usage (B)
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Grey seal foraging movements are on two geographical scales: long and distant trips from one
haul-out site to another; and local repeated trips to discrete foraging areas (McConnell et al.
1999). Foraging areas can be up to 100km offshore and connected to haul-out sites by
prominent high-usage corridors (Jones et al. 2015). Individual mature grey seals of both sexes
are usually faithful to a particular breeding site and may return within 10-100m of previous sites
(Pomeroy et al. 2000). High inter-annual fidelity to foraging season haul-outs has also been
recorded (Vincent et al. 2005). Although many seals breed in the same region where they
forage, this is not always the case; Russell et al. (2013) found that between 21% and 58% of
the females studied foraged in a region different from where they bred around the UK, with
degree of fidelity varying among regions. For example, analysis of recent tracking data
indicates movements of female grey seals between foraging grounds in the Hebrides and
breeding sites in North Scotland, suggesting that regional population dynamics may be
affected by foraging conditions elsewhere (Carter et al. 2020).

The large distances travelled indicate that grey seals across the North Sea are not ecologically
isolated. Some information on the distribution and movements of grey seals comes from using
numbered tags attached to the flippers of pups. These indicate that young seals disperse
widely in the first few months of life. Pups marked in the UK have, for example, been

Ala.8.33



Offshore Energy SEA 4: Appendix 1 Environmental Baseline

recaptured or recovered along the North Sea coasts of Norway, France and The Netherlands,
mostly during their first year (Wiig 1986).

Telemetry data from grey seals tagged at sites in the Netherlands between 2005 and 2014
shows that 21 of the 62 tagged animals spend time in the UK southern North Sea, including
visits to Donna North, Blakeney Point and Horsey colonies (Brasseur et al. 2015). These data
indicate considerable exchange of grey seals between colonies and haul-outs with the UK,
although few of the seals tracked from the UK have visited Dutch waters. Movement data from
45 grey seals tagged on the French coast of the English Channel between 1999 and 2014 is
presented in Vincent et al. (2017). Grey seals travelled widely, visiting haul-outs and colonies
(data partially overlapped the breeding season) throughout the English Channel, south west
England, west Wales, south west Scotland and Ireland, and also into the North Sea, including
eastern England and Scotland and the Dutch coast.

Ala.8.3.2 Harbour seals

Harbour (or common) seals (Phoca vitulina) are one of the most widespread pinniped species
and have a practically circumpolar distribution in the Northern Hemisphere. Animals around
the UK belong to a European sub-species (P. vitulina vitulina) which mainly occur in UK,
Icelandic, Norwegian, Swedish, Danish, German and Dutch waters; at the latest count in 2013
approximately 30% of the world population of this sub-species occurs in the UK; this proportion
has declined from approx. 40% in 2002 (SCOS 2014).

Around Britain and Ireland, harbour seals haul out on tidally exposed areas of rock, sandbanks
or mud. Pupping occurs on land from June to July, while the moult is centred around August
and extends into September. Therefore, from June to September harbour seals are ashore
more often than at other times of the year. The distribution of seals at haul-out sites around
the UK is shown in Figure Ala.8.15. The largest concentrations are found in Scotland,
primarily on the West coast, Inner and Outer Hebrides, Orkney and Shetland. Large numbers
also occur on the English east coast at The Wash and adjacent coastline. Many other haul-out
sites supporting lower numbers are present around the UK coast, the largest of which are
found in the Moray Firth, east coast of Northern Ireland, the Firths of Tay and Forth, the greater
Thames area and south-west Scotland.

Estimated numbers of harbour seals in the UK are derived from aerial survey counts of hauled
out individuals during the moult; these provide minimum population estimates as they are
believed to record between 60-70% of actual numbers. Not all areas are counted every year,
but the aim is to cover the entire UK coast every 5 years. In response to a sharp decline in
numbers observed after the year 2000 in Shetland, Orkney and the Firth of Tay, the survey
effort has been increased to once a year in the critical areas; in The Wash yearly surveys have
been conducted after the mass deaths from PDV in 1988. Results from the most recent
surveys (between 2007-2014) at all sites have been combined to obtain a total of 28,925
harbour seals counted across the UK: 81% in Scotland, 16% in England, 3% in Northern
Ireland and no established harbour seal haulout sites in Wales (SCOS 2014; Duck & Morris,
2015).

Minimum population estimates from aerial counts from haul-out sites along the UK coastline
over the period 2007-2014 are shown in Table Ala.8.3. Overall counts in Scotland showed a
reduction of about 11% since 2000-2006 and of as much as 30% since 1996-1997 estimates,
while counts in England have increased since the 2002 epidemic. While total numbers in
Scotland continue to show a decrease, there are marked geographical differences, especially
at the latest counts in 2014 with the North & East coast of Scotland in decline and the West of
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Scotland on the increase; so much so that West Scotland is now by far the most important
Management Area for this species (Duck & Morris 2015). Overall, the UK population in 2014
has been estimated at 36,925 (approximate 95% CI 29,900 1 49,700) by scaling the aerial
counts by the estimated proportion hauled out (SCOS 2014).

Harbour seals are widespread throughout coastal waters surrounding these colonies, and are
abundant in waters surrounding larger colonies. Their distribution at sea is constrained by the
need to return periodically to land; they tend to undertake relatively short excursions from their
favoured haul-out sites, often less than 50 km, with little evidence of extensive seasonal
migrations. Although harbour seals seem to show some fidelity to particular haul-out sites,
they occasionally make long-distance movements to other haul-outs, transiting between
regions and countries. Duration and distance of foraging trips are largely a function of region
and season although sex, size and body condition may also play a role; seals on the east
coast of the UK made some of the most wide-ranging trips (e.g. Moray Firth 100.6 km on
average) while those from Orkney, Shetland and Outer Hebrides made much shorter trips
(between 11-21 km on average) (Sharples et al. 2012). Estimated at-sea distributions of
harbour seals around the UK and Ireland during the main foraging season have been derived
from telemetry and haul-out data (e.g. Jones et al. 2015, Russell et al. 2017, Carter et al.
2020). The most recent distributions represent a new use-availability habitat preference
modelling framework that utilises high-resolution GPS telemetry data from 239 harbour seals,
habitat preference models and the most recently-available haul-out counts (Carter et al. 2020).
The key outputs are predicted relative density estimates at a 5 x 5km grid scale, as presented
in Figures Ala.8.15 (A) and Ala.8.15 (B) High at-sea usage is consistent with areas with high
abundance counts at haul-out sites but clearly harbour seals are not exclusively restricted to
coastal waters.

Aarts et al. (2016) present data on the movement and habitat use of over 200 harbour seals
tagged on the Dutch Wadden Sea and west coasts Dutch coast between 2007 and 2015.
While some tagged individuals made trips >80km from haul-outs, the highest densities were
within a few kilometres of haul-outs and the vast majority of their time spent at-sea was within
40-50km of shore. Seals spent less time on land and ventured further from haul-out sites
during winter months (Dec-Feb). Very few tagged animals entered UK offshore waters of the
southern North Sea, and models predicted only low densities of animals close to the UK-
Netherlands median line. Movement data from 28 harbour seals tagged on the French coast
of the English Channel between 1999 and 2014 showed harbour seals to largely stay within
the bays where they were tagged (data were from out with the breeding season) (Vincent et al.
2017).

Genetic analyses suggest that there are genetically distinct populations of harbour seals in
European waters, with little movement of breeding animals between six distinct units: east
coast of England, Ireland-Scotland, Wadden Sea, western Scandinavia, east Baltic and Iceland
(Goodman 1998). However, satellite telemetry has shown some movement of animals
between these units outside of the breeding season (e.g. SCOS 2014). Such connectivity can
also be inferred from the spread of phocine distemper virus (PDV) among European
populations in 1988 and 2002.
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Figure Ala.8.15: Harbour seals August distribution from counts at haul -out sites (A) and marine
usage (B)
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