Photo: Casper Tyberg. Harbour seals.

Wadden Sea Quality Status Report
Marine mammals

L. F. Jensen, J. Teilmann, A. Galatius, R. Pund, R. Czeck, A. Jess, U. Siebert, P. Korber, S. Brasseur

Published 2017
(Version 1.01)

oy
\
Common QL’»
Wadden Sea =]

Secretariat

unesco WADDEN SEA /

4

World Heritage Site WORLD HERITAGE i




Colophon

This report should be cited as: Jensen, L. F,, Teilmann, J., Galatius, A, Pund, R, Czeck, R, Jess, A, Siebert, U., Korber, P., & Brasseur, S. (2017).
Wadden Sea Quality Status Report: Marine mammals (1.01). Common Wadden Sea Secretariat. https//doi.org/10.5281/zenodo.15197264

All 2017 reports may be cited collectively as: Kloepper, S., Baptist, M. J., Bostelmann, A, Busch, JA, Buschbaum, C,, Gutow, L., Janssen, G., Jensen, K.,
Jorgensen, HP., de Jong, F., LUerBen, G., Schwarzer, K., Strempel, R, & Thieltges, D. (2017). Wadden Sea Quiality Status Report. Common Wadden Sea
Secretariat, Wilhelmshaven, Germany. Downloaded DD.MM.YYYY. gsr.waddensea-worldheritage.org

1. Introduction

Three species of marine mammals are regarded as indigenous in the Wadden Sea: the harbour seal (Phoca
vitulina), grey seal (Halichoerus grypus) and the harbour porpoise (Phocoena phocoena). Occasionally, other
species of marine mammals visit the Wadden Sea or strand along the coastline.

Harbour seal (Phoca vitulina)

Figure 1. Harbour seal (Photo: Casper Tybjerg).
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The harbour seal (see Figure 1) is the most abundant seal species in the Wadden Sea, with an estimated
population size at 38,126 animals in 2017. This is similar to the numbers estimated around 1900, before
hunting drastically decimated the population (Reijnders 1992). Thus, in 1975, when hunting of seals had been
banned throughout the Wadden Sea, the total population was estimated at only 5,410 animals. Initially
pollution hampered recovery, and the occurrence of two Phocine Distemper Virus (PDV) epizootics in 1988 and
2002 reduced the population by 57 % and 50 % respectively (Reijnders et al. 1997, Reijnders et al. 2003).
Following the epizootics, the population showed strong recovery and has kept growing, although with
significantly reduced growth rates during the last years.

Harbour seals are seen around haul-out sites on undisturbed sand banks that are used for breeding, moulting
and resting. Breeding takes place in June and July, while the peak of the moult is in August. Tagging studies
have shown that harbour seals in the Wadden Sea travel far away from the haul-outs and into the North Sea to
forage (Reijnders et al. 2010). The diet varies locally and with the seasons, with generally demersal prey,
including gadoids, flatfish and sand eels (Gilles et al., 2008; de la Vega et al., 2016).

Grey seal (Halichoerus grypus)

Figure 2. Grey seals (Photo: Casper Tybjerg).

Historically, grey seals (see Figure 2) were abundant in the Wadden Sea. Grey seal remains were found in
deposits in the region dated between 2000 BC and 1000 AD. However, by the 16™ century, the species had
completely disappeared from the area probably due to severe hunting. The species gradually returned in the
mid 1900s forming a small breeding colony in the German Wadden Sea and later in the Dutch part of the
Wadden Sea. Since their return, the grey seal numbers have grown. During the first trilaterally coordinated
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survey in 2006 a total of 2,139 grey seals were counted, while in 2017 their numbers had grown to 5,445. In
addition to an increase in numbers, the distribution of grey seals in the Wadden Sea has expanded to include
the Danish waters. Demographic modeling has shown that part of the increase is due to an influx of grey seals
from the British Isles (Brasseur et al., 2015), where the population is estimated to comprise 111,600 animals
(SCOS, 2015).

Grey seals generally use the higher sandbanks in the Wadden Sea. Breeding takes place during winter
(November-December) and the pup is born with a white lanugo fur protecting it from the cold. Moult peak of
the adults occurs in the Wadden Sea in March and April.

Grey seals feed mainly on demersal fish species and their diet largely overlaps with that of the harbour seals.
Recent studies have reported incidents of grey seals preying on harbour seals (van Neer et al., 2015) and
harbour porpoises (Bouveroux et al., 2014; Leopold et al., 2015).

Harbour Porpoise (Phocoena phocoena)

Figure 3. Harbour porpoise (Photo: ITAW).

The harbour porpoise (see Figure 3) is the most common cetacean in the North Sea and the only cetacean that
occurs regularly in the Wadden Sea. The total population in the North Sea is estimated at about 345,000
animals (Hammond et al., 2017). The density of harbour porpoises within the area changes seasonally. While
densities increase along the coast of the Netherlands and Lower Saxony during late winter and early spring,
high summer densities are observed in the eastern part of the German Bight along the coast of Denmark and
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Schleswig-Holstein (Hammond et al., 2002; Thomsen et al., 2007; Scheidat et al., 2011). A recent study
indicates, that the area north of the German island of Borkum has gained higher importance for harbour
porpoises since 2008 (Peschko et al., 2016). The distribution of harbour porpoises is mostly driven by the
availability of prey species, such as gobies, herring and sand eel (Gilles et al., 2009 & 2016; Leopold, 2015).

Sexual maturity is reached at the age of 3-4 years and calves are born in June and July. Harbour porpoises feed
on a variety of fish including sand eels, gadoids, clupeids and gobids and squids (Lockyer & Kinze 2003).

2. Status and trends

Overall trends

Overall trends in numbers for each species are given separately. The graphs show population development
(see Figures 4 and 5).

Harbour seal (Phoca vitulina)

Harbour seals were hunted for centuries in the Wadden Sea (Jensen, 1976; Hart, 2007), and the more
intensive hunt in the early 1900s critically decimated the population. Gradually, hunting was banned between
1962 in the Netherlands and 1977 in Denmark. In 1974 the population counted only 3,551 animals. From then
on, the population recovered, experiencing an average growth rate of 7 % per year from 1974-1987 (Reijnders
et al.,, 2010).
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Figure 4. Harbour seal count in the Wadden Sea 1975-2017. In 2016 a trilaterally coordinated aerial survey was not
possible in Lower Saxony due to weather. Thus, no total number is available for 2016.

Two epizootics of Phocine Distemper Virus (PDV), in 1988 and 2002 respectively, had marked effects on the
population of harbour seals in the Wadden Sea, reducing the population by 57 % and 50 % respectively
(Reijnders et al., 1997; Reijnders et al., 2003). After the PDV epizootic in 1988 (Kennedy, 1990), the harbour
seal population recovered, reaching pre-epizootic levels by 1995, and more than doubling this level by 2001.
The population growth averaged 12.9 % per year in the period 1989-2002 (Abt, 2002; Reijnders et al., 2003).
Clearly just after the epizootic, annual growth rates were very high, exceeding the maximum intrinsic growth
rate for harbour seal populations (~12 %), possibly as a result of a changed age structure in the population
(Harkonen et al., 2002). These gradually leveled off matching the intrinsic growth rate for harbour seal
populations indicating that the population was growing optimally in this period.

In the period after the epizootic the distribution of the seals throughout the Wadden Sea changed. Thus, the
relative importance of the Netherlands grew while that of Denmark and Schleswig-Holstein diminished.
However, holding on average 39 % of the total seal population, Schleswig-Holstein remained the most
important area.

In 2002, a second PDV epidemic again decimated the population (Jensen et al., 2002; Miller et al., 2004).
Thus, in 2003 the population had dropped to a level similar to that of 1996. Again the recovery to pre-epizootic
levels was swift: by 2007 the numbers counted surpassed the numbers in 2001. In the period 2003-2015 the
population grew by 7.9 % on average with high growth rates following the epizootic, however, dropping off
during the last years. In the autumn and winter of 2014 an influenza virus (Krog et al., 2015) killed a
significant number of harbour seals especially in Denmark and Schleswig-Holstein. Inevitably, this affected the
counts in 2015. However, an earlier decreasing trend in growth rate was evident before this epizootic,
demonstrated by annual growth rates as well as 5-year average growth rates, reducing the possible variations
due to e.g. weather conditions and disturbance (Teilmann et al., 2010). By 2008, population growth had
dropped below the intrinsic rate and after 2013, hardly any growth was measured.
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In the period after the 2002 epizootic, the distribution of the seals throughout the Wadden Sea changed again.
Hence, the number of seals in the Netherlands continues to grow in importance, leading to lower numbers in
German waters, especially in Schleswig-Holstein.

Since the beginning of the surveys the number of pups counted relative to the counts during the moult has
grown from about 20 % to almost 30 %. This could indicate a higher pup production or a change in behaviour
or age and sex composition of the animals during the moult. Clearly more pups are born in Schleswig-Holstein,
where almost 50 % of all pups are observed, while less than 10 % of the births occur in Denmark, and
approximately 20 % in Lower Saxony and Hamburg combined and the Netherlands.

The synchronized counts throughout the Wadden Sea have enabled the thorough analysis of the recovery of
the population, including the development of their breeding success. By 2017, the total population of harbour
seals in the Wadden Sea numbered about 38,126 animals. The decreasing growth rate could indicate that the
harbour seal population is approaching carrying capacity. The results could also be affected by a gradual shift
in behaviour, affecting the maximum numbers counted during the moult. This could for example be a result of
animals undertaking longer feeding trips, thus hauling out less than in earlier years. This would match the
results found with respect to the growing importance of the pups compared to the moult counts. Future
studies are needed to determine the factors driving these changes.

Grey seal (Halichoerus grypus)

Historically, the grey seal occurred throughout most of Europe and the species was possibly the most
abundant seal species in the Wadden Sea until around 1000 AD (Reijnders et al., 1995). With the expanding
human settlement in the area, the hunting of seals increased significantly and is assumed to have caused the
grey seal population to eventually disappear from the Wadden Sea in the 16" century (Reijnders et al., 1995;
Harkonen et al., 2007). In the 1950s, single individuals, most likely originating from the British Isles, started
appearing in the German and Dutch part of the Wadden Sea and by the 1980s a few breeding colonies were
established (Scheibel & Weidel, 1988; Reijnders et al., 1995).

Since 1980 regular grey seal surveys from boats were carried out in the Netherlands and from 1988 onwards
off Amrum. The first trilaterally coordinated surveys on grey seals in the Wadden Sea were carried out in the
winter of 2006, during the breeding season. Before this, the population had grown exponentially by 20 %
annually on average (Reijnders et al. 2006). From a total of 2,139 counted grey seals in 2006, the population
doubled to 5,445 counted animals in 2017. Similarly, while 200 pups were counted in 2006, the number grew
to 1,279 pups counted in 2016.

The high growth rate of the grey seal numbers in the Wadden Sea (around 15 % annually) are clearly above
the theoretical maximum of about 10-11 % (Harkonen et al., 2002; Harding et al., 2007). A recent study,
however, demonstrated that growth of the population is due to a large extent to annual immigration of grey
seals from the UK (Brasseur et al., 2015), suggesting a high degree of connectivity among the grey seal
populations in the North Sea.
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Figure 5. Grey seal count in the Wadden Sea 2005-2017.

In recent years, the number of breeding colonies in the Dutch and German Wadden Sea has been growing
(Czeck & Paul, 2008; Abt & Engler, 2009). Additionally, grey seals seem to have become increasingly abundant
in the Danish Wadden Sea. Hence, dedicated surveys for grey seals in this area were initiated in 2014. In 2015
the first newborn grey seal pup since the 16" century was recorded at a sand bank in the Danish part of the
Wadden Sea during a survey in December, showing that the species is now breeding throughout the entire
Wadden Sea (Jensen et al., 2015).

Harbour porpoise (Phocoena phocoena)

Harbour porpoises in the Wadden Sea are believed to be part of a large North Sea population. Therefore, it is
not biologically meaningful to estimate abundance in the Wadden Sea alone. To date there have been three
major abundance surveys conducted in the North Sea, i.e. SCANS in 1994 and SCANS-II in 2005, and SCANS
IIT in 2017. So far the two North Sea-wide abundance surveys revealed that there was no significant trend in
the total (North Sea) abundance of porpoises. However, the average density during 2005 in survey blocks
north of 56°N was about half of its density in 1994, whereas for the survey blocks south of 56°N the density
was about twice the one estimated in 1994 (Hammond et al., 2015). It is likely that the majority of the changes
from north to south in the North Sea are due to a displacement of animals, but a decrease in the north due to
other causes such as bycatch and a true population increase in the south could also play a role.

There seems to be a seasonal pattern in the numbers observed. Data from Scheidat et al. (2006) and Gilles et
al. (2008, 2009) reveal that the highest densities in the German North Sea EEZ were obtained in summer.
Thus, in May 2005 harbour porpoise abundance was estimated at 64,506 animals (95 % C.I. =
36,776-127,036), while in summer 2006, an estimate of 51,551 animals (95 % CI = 27,879-98,910) was
obtained. Lowest estimates were obtained in autumn (e.g., 11,573 animals in October/ November 2005).
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The Gilles et al. (2008) data further showed that the spatial distribution is not homogeneous, animals have
clear preferences for discrete areas. Identified hotspots were detected at Borkum Reef Ground and Sylt Outer
Reef.

Similarly, the Danish monitoring program, which started in 2011, showed consistently high densities in the
southern part of the Danish North Sea along the German border. Moreover, the density in the Danish Wadden
Sea during August was much lower than in the offshore part of the southern Danish North Sea (Sveegaard et
al., 2015).

Regional trends

Regional trends (Denmark, Germany and the Netherlands) in numbers for each species are given separately.
The graphs show regional population development (Figures 6-12).

Harbour seals in the Danish Wadden Sea

In the Danish Wadden Sea a total of 2,971 harbour seals were counted during the moult count in August 2017.
Corrected to take account of the number of seals in the water during the survey (Ries et al., 1998), this leads
to an estimate of about 4,367 animals. Since the 2002 PDV epizootic, the number of harbour seals in the
Danish Wadden Sea has increased by 9 % annually on average, though in this area growth seems to have
slowed down in recent years. Thus, in the period 2011-2015 the numbers slowed down to 3 %, while in the
periods 2012-2016 and 2013-2017 the population decreased slightly by 4 % and 2 % respectively.

In relation to the total population, the Danish area was home to about 11 % of all seals during the moult.
Though just after the PDV epizootic in 1988 the area seemed to be of greater importance, holding 20 %, the
importance of this relatively small area has remained similar throughout the study period averaging ~14 %.

Numbers of pups in the Danish part of the Wadden Sea mirror the pattern for moulting adults, showing
decreasing growth rates in recent years.
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Figure 6. Harbour seal count in the Danish Wadden Sea 1975-2017.

Harbour seals in Schleswig-Holstein

In Schleswig-Holstein, 8,834 harbour seals were counted in 2017, corresponding to an estimate of 12,986
animals after correcting to take account of the number of seals in the water during the survey. Since the 2002
PDV epizootic, the number of harbour seals in Schleswig-Holstein has increased by 6 % annually on average.
Applying a five-year sliding average, reducing the effects of weather and disturbance on count numbers, this
suggests that population growth in Schleswig-Holstein has remained relatively constant from 2004 to 2014
with a slight tendency towards slowing down over the period (2004-2008: 10 %, 2005-2009: 6.6 %, 2006-2010:
8.9 %, 2007-2011: 9.2 %, 2008-2012: 8.0 %, 2009-2013: 4.4 %; 2010-2014: 6.4 %), while growth has stagnated
during the periods 2011-2015 (0.3 %), 2012-2016 (-4 %) and 2013-2017 (0.8 %). Pup percentage, however, has
remained very high with pup to total ratios in 2013-2017 above 30 % annually.

Schleswig-Holstein is a relatively important area as it holds about 34 % of the total Wadden Sea population.
The proportion of harbour seals, however, has dropped from over 45 % in the late 1970s, throughout the study
period indicating that possibly here, a larger proportion of the population than in other areas had survived
hunting. After hunting stopped, the seals were redistributed throughout the Wadden Sea.
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Harbour seal count in the Schleswig-Holstein Wadden Sea 1975-2017.

Harbour seals in Lower Saxony/ Hamburg

In Lower Saxony/ Hamburg, 7,311 harbour seals were counted in 2017 corresponding to an estimate of 10,747
animals after correcting to take account of the number of seals in the water during the survey. In Lower
Saxony/ Hamburg the number of harbour seals counted during moult has increased by an average of 7.8 %

annually

since the last PDV epizootic in 2002. In contrast to Denmark and Schleswig-Holstein, population

growth in Lower Saxony/ Hamburg does not seem to have slowed down. The relative importance of this area
has remained similar throughout the study period: around 30 %, despite a drop to 20 % in 2011. Currently the

numbers
Shifts in

here represent 28 % of the population. Pup to total ratio in the 2003-2017 period average 27.5 %.
the spatial distribution of harbour seals in the different regions over time might explain the continued

growth in numbers of seals in Lower Saxony/Hamburg.
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Harbour seal count in the Lower Saxon Wadden Sea 1975-2017. In 2016 a trilaterally coordinated aerial

survey was not possible in Lower Saxony due to weather.

Harbour seals in the Netherlands

In the Netherlands, 6,820 harbour seals were counted in 2017 corresponding to an estimate of 10,025 animals
after correcting to take account of the number of seals in the water during the survey. As in the other regions,
numbers counted have shown less growth in recent years. The number of harbour seals counted during the
moulting period in the Netherlands increased by an average of 9.1 % in the 2003-2017 period. This area has
experienced the strongest growth in relative importance: before the epizootic of 1988 it held an average of 12

% of the population, while currently 26 % of the population is located here.
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Figure 9. Harbour seal count in the Dutch Wadden Sea 1975-2017.

Grey seals in Denmark

Dedicated surveys for grey seals in the Danish Wadden Sea have only been carried out since 2014. Before
then, grey seals were only counted during surveys for harbour seals, producing numbers not comparable to
the other Wadden Sea regions. In 2015, a total of 88 greys seals were counted in the Danish Wadden Sea,
while in 2017 the number had increased to 221 moulting grey seals. During a survey for grey seal pups in
2014, one newborn pup was observed, representing the first pup recorded in the region since the 16" century
(Jensen et al., 2015).

Grey seals in Schleswig-Holstein and Helgoland

Most of the grey seals in the region are currently found at the island of Helgoland. Since the establishment of
a breeding colony in the mid 1990s, the number of grey seals has been increasing rapidly. Thus in the
1997-2007 period the population grew by an average of 35 % annually (Abt & Engler, 2009) and in 2008, a
total of 206 moulting grey seals were counted at Helgoland. In 2017 the number had increased to 616 and 287
pups were counted in the 2017 pupping season. In the Wadden Sea area of Schleswig-Holstein the number of
grey seals has not increased significantly during the last eight years. Thus, in 2008 a total of 98 moulting grey
seals were counted in the region, while in 2016 and 2017 the corresponding numbers were 47 and 141. The
number of grey seal pups born in the Wadden Sea area of Schleswig-Holstein has seen a decline and in 2017
only one pup was observed. In comparison, the highest pup count since the onset of the trilaterally
coordinated surveys totalled 40 pups (in 2010).
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Figure 10. Grey seal count in the Schleswig-Holstein Wadden Sea 2005-2017.

Grey seals in Lower Saxony/ Hamburg

2016
2017

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Growth

In Lower Saxony/ Hamburg, the number of grey seals in terms of both moulting animals and newborn pups has
generally been increasing. In 2008 a total of 174 grey seals were counted during the survey in the moulting
period, while in 2017 the corresponding number had increased to 422. The increase in numbers of pups is

even higher reaching 197 pups in 2017 compared to only 42 in 2006. It should be mentioned that in 2012 the
counting method changed from visual to photo counts.
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Figure 11. Grey seal count in the Lower Saxon Wadden Sea 2005-2017.

Grey seals in the Netherlands

The Netherlands represent the stronghold for the grey seals in the Wadden Sea, as the majority of the animals
are found there. The number of grey seals in the Dutch Wadden Sea has been steadily increasing ever since
the first breeding colony was established in the beginning of the 1980s. From 2006 to 2017 the population
more than doubled, growing from 1,786 grey seals counted to 4,045 animals. In parallel to the growing
numbers of moulting grey seals, the number of pups born in the region has increased. Thus in 2017 a total of
794 pups were counted in the Dutch Wadden Sea compared to just 162 pups in 2005.
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Figure 12. Grey seal count in the Dutch Wadden Sea 2005-2017.

Harbour porpoises in the different regions

Over the past two decades an increasing number of surveys has been conducted in the southern North Sea in
the context of national monitoring programs under the EU Habitats Directive and environmental impact
assessments for wind farms (e.g. Geelhoed et al., 2013; Peschko et al., 2016; Sveegaard et al., 2015). All of the
animals in the North Sea are considered one harbour porpoise population and the Wadden Sea is not
considered a hot spot for porpoises in the southern North Sea. In the southern North Sea, a general increase
in abundance has been seen for the whole region between 1994 and 2005 (Hammond et al., 2012). This trend
is confirmed by surveys in German (Thomsen et al., 2006; Peschko et al, 2016) and Dutch waters (Geelhoed et
al., 2013) as well as for number of calves (Peschko et al., 2016). Porpoises occur in the entire Wadden Sea
area throughout the year, but significantly higher densities are seen in the eastern and northern part in
summer, while the opposite picture with higher densities during winter is seen in the western part of the
Wadden Sea. This suggests an unconfirmed seasonal migration of the majority of porpoises. Tracking of
individuals is the only way to show seasonal movements and the first 6 porpoises have now been tagged with
satellite transmitters in the Danish Wadden Sea. Preliminary results (transmitters still active) show high site
fidelity with movements up to 10 km from the coastline during the fall (Teilmann et al., unpublished data).

Exchange within the Wadden Sea and between the Wadden Sea and other areas

Cetaceans are typically monitored from the air or by boats, providing for a relative index of abundance.
Contrary to cetaceans, seals spend time on land, allowing annual counts providing for an estimate of the
growth in numbers, pup production and distribution along the Wadden Sea coasts, at least when hauled out.

Both seals and harbour porpoise are, however, known to travel extensively between feeding areas and, for
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example, resting or breeding sites (Sveegaard et al., 2011; Aarts et al., 2013; Sharples et al., 2012). Therefore,
distribution and densities are bound to change through time, and caution is called for defining marine mammal
populations as isolated entities. There is no evidence of a separate harbour porpoise population in the
southern North Sea or the Wadden Sea (e.g. Wiemann et al., 2010).

Relatively recent data collected using telemetry devices demonstrate how the animals move through their
environment. Especially the more recent GPS trackers that convey their data through GSM have made it
possible to collect large amounts of data on the precise movements of the seals through the area. In Dutch and
Lower Saxon waters, over 200 adult and sub adult harbour seals and 65 grey seals were tracked between 2009
and 2016, providing for an overview of the distribution of the seals at sea. Typically, three types of trips can be
distinguished in seal behaviour: round trips when the seal comes back to its haul out after feeding at sea;
feeding trips where the seal switches haul-out, presumably to get closer to the feeding area; traveling trips
where seals migrate, for example, to their breeding sites.
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Figure 13. Left (A): Overview of the locations of harbour seals tracked from the Dutch Wadden Sea, obtained using
satellite telemetry (GSM-GPS devices) between 2009 and 2016; Right (B): Overview of the locations of grey seals
tracked from the Dutch Wadden Sea, obtained using satellite telemetry (GSM-GPS devices) between 2009 and 2016.
Tagging locations are indicated with red dots (data published in Brasseur & Kirkwood 2016).

Both harbour seals and grey seals may travel far beyond the direct vicinity of the haul-out sites, which lie
within the Wadden Sea (see Figure 13). Nontheless, harbour seals spend approximately 20 % of their time
swimming (as opposed to hauled out) in the Wadden Sea.

Both species are known to show strong fidelity to their breeding sites (Harkonen et al., 1999; Pomeroy et al.,
2000; Olsen et al., 2014). Thus, females predominantly return to the same area to breed annually and pups
show natal philopatry to some extent. It is clear however, that in both species individuals may move away from
these areas outside the breeding period. Especially in young individuals such movements may lead to
colonisation. In case of the Wadden Sea, recolonisation probably took place by grey seals from the UK
(Brasseur et al., 2015). Possibly within the Wadden Sea harbour seal population, similar processes lead to a
redistribution of seals after the breeding season, with seals feeding away from their breeding sites. For
example, approximately 50 % of all harbour seal pups are born in Schleswig-Holstein, while the largest relative
growth is attained in the Netherlands. The few tracking results of pregnant females moving from Dutch waters
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to German sites to breed support this observation.

These observations provide for a first overview of the consequences of movement for the seal populations.
Eventually, detailed genetic analysis and dedicated tracking experiments might shed light on how exactly the
population spreads throughout its range, defining the dependency of the seals for the different areas.

Key threats to marine mammals in the Wadden Sea

Populations of harbour seals, grey seals and harbour porpoises in the Wadden Sea are regarded as viable and
in no immediate risk of critical decline. However, a variety of human activities potentially influences the status
of marine mammals in the Wadden Sea. These include pollution, shipping, fisheries, construction of wind
farms, gravel extraction and ecotourism (Reijnders et al., 2010). Additionally, recurrent virus epizootics
threaten to significantly reduce the population of harbour seals significantly. Specifically, a recent study
demonstrated that only a very small proportion of the population (2 %) showed humoral immunity against
Phocine Distemper Virus (PDV). Thus, upon introduction, the virus is expected to cause very high mortalities
(Ludes-Wehrmeister et al., 2016).

Virus epizootics and general health development in harbour seals

Since monitoring of the harbour seal population in the Wadden Sea was introduced, recurrent virus epizootics
have had a significant impact on the population in terms of both population size and distribution. In 1988 and
2002 respectively, the population was heavily decimated by two phocine distemper virus (PDV) epizootics.
After both epizootics the harbour seal population recovered surprisingly quickly.

Beginning in spring 2014, a rise in harbour seal mortality was observed on Sweden's west coast, spreading to
Denmark and the Wadden Sea through summer and fall. The increased mortality was caused by an epizootic of
Influenza A virus subtype H10N7, not previously described in pinnipeds. Additionally, bacterial infections and
pulmonary endoparasitoses played a significant role in pathogenesis. The source of the virus epidemic is
currently unknown but as the virus is known to occur in water birds it is probable that it was introduced to the
seal population via contact to feces from infected water birds. After the increased mortality in 2014, the
harbour seal population recovered quickly.

During 20 years of systematic microbiological investigations on harbour seals, more than 11,000 bacterial
isolates and fungi have been diagnosed. In total, 148 different bacteria and fungi species have been isolated, of
which Escherichia coli/Escherichia coli var. haemolytica were found most frequently, followed by beta-
hemolytic streptococci, Brucella pinnepidialis, Clostridium perfringens and Erysipelothrix rhusiopathiae.
Bordetella bronchiseptica and Streptococcus equi subspecies zooepidemicus have almost exclusively been
found during virus outbreaks and are considered secondary bacteria. As the zoonotic bacteria Brucella
pinnepidialis and Erysipelothrix rhusiopathiae are frequently found, handling dead and living marine mammals
should involve special care to prevent transmission to humans.

After weaning, young harbour seals are infected by a variety of parasites including, e.g., nematodes, cestodes,
acanthocephalans and seal lice. Most severe lesions associated with parasites are caused by lung worms
represented by Otostrongylus circumlitus and Parafilaroides gymnurus. It is assumed that, while all animals
are infected when starting to feed on fish, the strongest survive the infection and attain lifelong immunity. The
percentage of lung worm-infected weaned harbour seals has not increased. However, the total number of
infected harbour seals has increased at a similar rate as population growth.

Compared to harbour seals, grey seals are less frequently infected by lung worms and are rarely affected by
PDV. Grey seals are infected by PDV as evidenced by findings of specific antibodies in grey seals, but the
infection seldom compromises the animal.
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Systematic pathological investigations suggest that harbour porpoises in the Wadden Sea display a higher
incidence of parasitic infections, pneumonia and chronic diseases compared to animals from regions with
lower pathogenic pressure. They also reach only half their possible lifespan.

Unusual sperm whale mass stranding in 2016

In January and February 2016, a total of 30 male sperm whales (Physeter macrocephalus) stranded along the
shores of the Wadden Sea and the North Sea. The stranding event began at the German Wadden Sea island of
Wangerooge, when two dead sperm whales stranded on 8 January, 2016. Later, on 12 January, another dead
sperm whale was found at Eversand in Germany along with an additional two carcasses drifting in the water
near Helgoland. The same day five sperm whales stranded at Texel in the Netherlands. During the following
days and weeks another 20 sperm whales stranded in Denmark (1), Germany (16 in total), the Netherlands (6
in total), UK (6) and France (1).

The stranding event is the largest ever reported in the North Sea. However, stranding events involving several
sperm whales in the North Sea are not uncommon. In the mid-1990s three mass strandings involving sperm
whales took place. On 4 December, 1997, 13 sperm whales stranded at the Danish Island of Remg. The same
year another eleven sperm whales stranded in Scotland, England, the Netherlands and Germany (Tougaard &
Kinze, 1999). In the previous year (1996) a total of 25 sperm whales stranded along the North Sea coasts, with
16 animals on the Island of Rgmg. Finally, in 1994/1995 a total of 15 stranded sperm whales was recorded in
the area.

Strandings of sperm whales in the North Sea most often involve juvenile males, migrating in the North Atlantic
between foraging areas in the Arctic and breeding grounds near the Equator. The females very seldom leave
the lower latitudes. What causes the migrating sperm whales to enter the North Sea and subsequently strand
is unknown, but local geological and hydrological conditions, changes in prey distribution, geomagnetism,
noise pollution, seismic disturbances, climate change and diseases have all been suggested as possible causes
underlying whale strandings (Hansen et al., 2014; Smeenk, 1997; Dailey et al., 2000; Scholin et al., 2000;
Evans et al., 2005; Lehnert et al., 2005; Mazzariol et al., 2011; Cools et al., 2013).

3. Assessment

The harbour seal (Phoca vitulina), grey seal (Halichoerus grypus) and harbour porpoise (Phocoena phocoena)
are regarded as indigenous marine mammals in the Wadden Sea. All three species are listed in Annex II of the
EU Habitats Directive and special areas have been designated for their conservation. Harbour porpoises are
also listed under Annex IV, which requires strict protection throughout the range of the species in European
waters. Moreover, harbour seals and grey seals are listed in Annex V, which stipulates that taking in the wild
and exploitation may be subject to management measures. In addition, harbour seals are protected through
the Agreement on the Conservation of Seals in the Wadden Sea, or Wadden Sea Seal Agreement (WSSA),
concluded under the Bonn Convention on the Conservation of Migratory Species of Wild Animals. Since the
signing of the Wadden Sea Seal Agreement, grey seals have become more abundant and have been included in
the Seal Management Plan elaborated under the Wadden Sea Seal Agreement (though they are not covered by
the Agreement itself). The harbour porpoise is protected according to the Agreement on the Conservation of
Small Cetaceans of the Baltic, North East Atlantic, Irish and North Seas (ASCOBANS).

According to the Wadden Sea Plan (Common Wadden Sea Secretariat, 2010) the targets for each marine
mammal species, which are consistent with the national Conservation Objectives under the Habitats Directive
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as well as World Natural Heritage criterion X, are as follows:

Viable stocks and a natural reproduction capacity of the harbour seal, including juvenile survival;
Viable stocks and a natural reproduction capacity of the grey seal, including juvenile survival;
Viable stocks and a natural reproduction capacity of the harbour porpoise;

Conservation of habitat quality for the conservation of the species.

Assessment for harbour seals

The Wadden Sea population has been recovering from severe overhunting in the 20" century. The harbour seal
numbers have reached the highest level since the start of the trilateral coordinated monitoring in 1975 and the
population can be regarded as viable. Alternating shifts in the geographical distribution of harbour seals
across the Wadden Sea caused by different proportions of seals hauling out in the different regions emphasize
the importance of regarding the harbour seal population in the Wadden Sea as a whole. Pup production in
2015 was the highest ever recorded in terms of both numbers (8,439 pups) and pup percentage relative to
moult counts (32 %). After high post-epizootic growth rates, population growth seems to have stagnated in
recent years, indicating that the population might be approaching carrying capacity.

The most immediate threat to the population is the reoccurrence of a PDV epizootic, which killed 50 % of the
population in 1988 and 2002. Pollution is presently not regarded as a major issue for the population, while
bycatch has not been quantified. There is clearly a need for further assessments of the impact of these factors
on population growth. The effects of underwater noise pollution due to, for instance, the construction of wind
farms are unclear. Guidelines for the increasing recreation activities, including organized seal safaris, should
be produced to reduce disturbance from these activities. Rehabilitation of seals in the Wadden Sea has not
been reduced and is currently at a level causing concern.

Assessment for grey seals

A clear growth in the number of grey seals has been observed in the Wadden Sea area (including Helgoland),
since immigrants from the UK started to recolonize the area in the mid-20™ century. Grey seals have been
observed in all countries though approximately 75 % of the moulting seals and 65 % of the pups are observed
in the Dutch Wadden Sea. Though mechanisms of exchange have not been studied in detail, there is general
consent that, rather than a separate Wadden Sea population, the grey seals might be part of a North Sea
population. An important part (at least 30 %) of the growth observed is still a result of immigration from the
UK.

Generally, the grey seals in the Wadden Sea breed on suboptimal sites from which the pups can be flushed off
during a winter storm, causing mortality. In former years this has led to aberrant rescue efforts. In recent
years, calm winters have facilitated the stabilization of these breeding sites as vegetation grew and less
disruption of breeding occurred.

Though grey seals seem less susceptible to the PDV, other risks including pollution, bycatch and disturbance
both at sea and on land are similar to the risks in harbour seals. Also, intense rehabilitation efforts are a
concern for this species.

Assessment for harbour porpoises

The abundance of harbour porpoises in the southern North Sea has increased since the first survey in 1994.
There is no specific data for the Wadden Sea and porpoises in the entire North Sea are considered to belong to
one large population. However, the increasing trend in number of porpoises in all contiguous states of the
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southern North Sea provides the basis for a favourable conservation status of porpoises also in the Wadden
Sea area.

Despite the increasing abundance, bycatch in gillnets and pollution are still considered as threats to the
population, but there is clearly a need for further assessments of the impact of these factors on population
growth. The effects of underwater noise pollution from the construction of wind farms, shipping and oil
exploitation are under investigation and the effect on population levels is still unclear.

4. Recommendations

Recommendations for monitoring and research (based on the Seal Management
Plan)

Coordinated monitoring of the harbour seal (Phoca vitulina) population in the Wadden Sea has been carried
out in Denmark, Germany and the Netherlands since 1975, providing a long-term record of population trends
in terms of population size and distribution of this species. By signing the Agreement on the Conservation of
Seals in the Wadden Sea the three countries emphasized the importance of a coordinated monitoring program
for the harbour seal population in the Wadden Sea, including annual pup and moult counts. On this basis the
Seal Management Plan 2012-2016 defines a minimum effort of five aerial surveys each year - three during
pupping season and 2 surveys during the moulting period.

As demonstrated by Reijnders et al. (2010) changes in breeding phenology of harbour seals in the Wadden Sea
have taken place over the past years. Thus, the mean birth date of seal pups has shifted by -0.71 days per year
since the early 1970s. As a result, the birth peak occurred 25 days earlier in 2009 than in the 1970s.
Importantly, the shift was continual but not constant over the period studied. Similarly, investigating
individual-based estimates of birth dates, Cordes & Thompson (2013) observed an advance in the timing of
pupping in a population of harbour seals in Scotland over a period of 25 years. Hence, it has been
demonstrated that timing of pupping in harbour seals is a variable trait under the likely influence of factors
such as maternal nutritional status, population demography and density or possibly global warming (Abt,
2010). Accordingly, a monitoring program should accommodate inter-annual variation in the timing of

pupping.

It is reasonable to expect that the observed changes in breeding phenology are accompanied by changes in the
timing of the moult. On this basis it is recommended that three extra coordinated survey flights be conducted
every fifth year: two extra flights during the pupping season in order to track changes in breeding phenology
and one extra survey flight during the moulting season to accommodate temporal changes in timing of the
moult.

Scientific fields where further research and monitoring are needed include:

¢ Feeding ecology of marine mammals at both temporal and spatial scale, including interspecific
competition;

Habitat use at sea based on telemetry of all three species of marine mammals;

Effects from anthropogenic activities on marine mammals in the Wadden Sea;

Effects from diseases and contaminants on the health status of marine mammals including assessments
of development and effects from new pollutants with physiological impact;

The use of marine mammals as bio-indicators of environmental conditions.
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Figure 14. Aerial survey in the Wadden Sea (Photo: Casper Tybjerg).

Recommendations for management

Disturbance

It is recommended to define special protected zones within the Wadden Sea for harbour and grey seals haul-
outs and regularly adapt these according to changes in natural conditions, e.g. relocation of sand banks. This
would help ensure species protection for the seals to breed, moult and rest.

As seals spend the majority of their time at sea (>80 %), it is recommended to plan and adapt human activities
at sea according to the needs of the seals. This requirement has become more urgent in the light of the growth
of off-shore activities such as wind farming, mining for oil and gas, fisheries and aquaculture, military
activities and shipping.

Rehabilitation

A complete stop of the rehabilitation of pinnipeds in the Wadden Sea, i.e. the temporary rearing of a wild
animal with the intent of releasing it back into its natural habitat, is recommended.

Rehabilitation as a means of supporting the wild populations is not necessary as population numbers are high
and well above the limit of 1,000 individuals that has been suggested to ensure a probability of persistence
above 99 % over a 200-year period (Olsen et al., 2014).
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Rehabilitation causes concern for a number of reasons. Of highest concern is the risk of introducing diseases
into the wild populations. Possible routes for disease transmission to seals in rehabilitation include terrestrial
mammals at the centers and the holding of other species of pinnipeds in the same facility (Hastings et al.;
1989, Stamper et al., 1998). Pathogens are also at risk of being modified at rehabilitation centers due to
contact with new hosts or changes in the environment (Stoddard et al. 2009). Finally, there is the concern that
rehabilitation could have genetic consequences, which might change the genetic makeup of the population by
counteracting the process of natural selection and host-pathogen co-evolution (Wilkinson and Worthy, 1999;
Moore et al., 2007).

Consequently, Denmark, Germany and the Netherlands have agreed to reduce the number of rehabilitated
seals in the Wadden Sea to a minimum. Specifically, the intent is expressed in the Agreement on the
Conservation of Seals in the Wadden Sea as well as the Ministerial Declaration of the seventh Trilateral
Governmental Conference in Leeuwarden 1994. Accordingly, Denmark discontinued rehabilitation in 1995, but
rehabilitation of seals is still being carried out in Germany and the Netherlands and the numbers of animals
rehabilitated is still rising.

Fishery management

Potentially, fishery has both direct and indirect impacts on marine mammals through risk of entanglement and
drowning in gillnets and increased risk of starvation due to depletion of stocks of important prey species
targeted by commercial fisheries (Mac Leod et al., 2007).

Deterrent devices such as pingers attached to gillnets may significantly reduce bycatch of harbour porpoises
but are also associated with problems. For instance, sound emission increases underwater noise and the use of
pingers inside protected areas risks driving animals out of the area instead of protecting them inside.

It is recommended to avoid gillnet fishery at least inside zones protected as FFH-areas, although gillnet fishery
is not considered a major problem within the Wadden Sea. Similarly, it is recommended to close specific areas
with a high density of marine mammals for commercial fishery (Herr et al., 2009) to avoid direct competition
between fishery and marine mammals.

Sand extraction management

It is recommended to avoid sand extraction in the Wadden Sea. Sediment removal should be regulated in
terms of area, time and quantity by Habitats Directive assessments. Careful site selection and regulated timing
are essential in order to protect marine mammals.

Previously, only an environmental impact assessment (EIA) had to be carried out for the approval procedure
concerning sand and gravel extraction. Thus, a number of extraction plans were approved in Natura 2000
protected areas into the 2000s without having been subject to adequate assessment. Since then, the
assessment standards applied in approval procedures for sediment extraction in the North Sea and Baltic Sea
have been significantly improved to limit the adverse effects of sand and gravel extraction. Today, extraction of
mineral resources near and within Natura 2000 sites can only be approved after submission of an additional
Habitats Directive assessment. In addition, documentation on statutory habitat conservation, species
conservation and impact mitigation has to be presented for extraction plans outside of protected areas.
Completed and ongoing research has significantly added to our knowledge of matters such as the distribution
of protected species and habitats, facilitating the identification of potential adverse effects.

It is recommended that, upon approval, a minimum separation of 500 to 750 m should be observed to ensure
that protected habitats are not harmed. Where necessary, sediment removal can be regulated in terms of area,
time and quantity. Filter techniques and targeted and controlled discharge of surplus material after washing
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or screening could help reduce turbidity plumes.

To avoid the adverse impacts of sand and gravel extraction using cutter suction dredgers, and notably the
formation of craters with ‘dead’ zones, this method is now no longer used in German waters.

Human activities with impact on marine mammals and their prey

Several human activities potentially have an impact on marine mammals beside fishery and sand extraction.
For instance, underwater noise pollution has increased during the last decades. Activities such as pile driving
during wind farm construction produce noise levels detrimental to marine mammals. Several regulations have
been directed at reducing underwater noise, including the use of two indicators for underwater noise in
describing Good Environmental Status under the Marine Strategy Framework Directive.

It is recommended to reduce the level of underwater noise by developing new technologies. This applies to
ship engines, sonar techniques, exploration techniques and others. This recommendation is not limited to the
Wadden Sea. For example, the use of bubble curtains around a punctual noise source, e.g. pile driving and
underwater explosions, help reduce noise and should be made mandatory.

Disease monitoring

Investigations of the health of marine mammals in the Wadden Sea are vital to understanding the impact of
anthropogenic activities as well as general health development. The health assessment should include clinical
and morpho-patholological, microbiological, virological, parasitological, serological and reproductive
investigations on dead (stranded and bycaught) individuals as well as animals captured alive. The number of
investigated marine mammals should allow a representative evaluation of marine mammal population health in
the Wadden Sea.

5. Summary

Marine mammals in the Wadden Sea, i.e. harbour seals, grey seals and harbour porpoises, are at the top of the
food chains and their population status, distribution, behaviour and health provide good indicators of
ecosystem health. For this reason, harbour seal population monitoring has been carried out since 1975 and
since 1991 in the framework of the Agreement on the Conservation of Seals in the Wadden Sea under the
Bonn Convention. With the return of the grey seal to the Wadden Sea marine mammal fauna, the Seal
Management Plan has been extended to cover this species as well. The harbour porpoises in the Wadden Sea
are believed to be part of a large North Sea population and thus no monitoring of population abundance within
the Wadden Sea alone is carried out.

After having experienced dramatic declines mainly due to hunting and pollution, populations of marine
mammals in the Wadden Sea are now considered viable. Thus, in 2017 the harbour seal population was
estimated at 38,100 animals and might be approaching carrying capacity. In 2014 the harbour seal population
was struck by an Influenza A H10N7 epizootic. However, in spite of the increased mortality, the population
remained stable. Temporal shifts of the spatial distribution of harbour seals throughout the Wadden Sea
emphasize the need to manage the Wadden Sea harbour seals as one coherent population.

Wadden Sea Quality Status Report - Marine mammals 24



After being completely extirpated from continental Europe mainly due to hunting, the grey seal returned to the
Wadden Sea in the 1960s and has experienced high population growth rates. Thus, in 2016 a total of 4,936
grey seals was counted in the Wadden Sea. The high population recovery is partly fueled by immigration of
grey seals from the British Isles, yet 1,113 grey seal pups were counted in the Wadden Sea in 2015.

The total population of harbour porpoises in the North Sea is estimated at about 345,000 animals. The three
North Sea-wide abundance surveys that were carried out in 1994, 2005 and 2016 respectively indicate only a
slight change in abundance of porpoises over time. However, average density during 2005 in survey blocks
north of 56°N was only about half of its density in 1994, whereas in survey blocks south of 56°N, the density
seems to have doubled.

Although the populations have experienced steady growth in recent years, the status of marine mammals in
the Wadden Sea is potentially influenced by human activities in the area. These activities include both direct
impacts from activities such as wind farm construction, sand extraction and tourism and indirect impacts,
influencing for instance food resources such as fisheries. Although pollution and bycatch are presently not
regarded as major threats to the populations, knowledge of their impacts is scarce.
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