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Executive Summary 
The Thames Harbour Seal Conservation Project was initiated in 2011 by the Zoological 

Society of London (ZSL), thanks to generous funding from SITA Trust Ltd. The project 

combined the use of telemetry (tagging) and population surveys, to gather detailed 

ecological and behavioural data to better inform conservation and management of the 

Thames Estuary harbour seal population. 

The 2013 harbour seal population count identified 482 harbour seals in the Thames Estuary, 

which represents approximately 10% of harbour seals found in England. A new baseline 

population estimate of 670 harbour seals was estimated, to which future surveys can be 

compared to identify changes in the population over time. 

Ten harbour seals were tagged with Fastloc GPS GSM tags in January 2012, which 

provided a wealth of data on harbour seal movements, haul out sites and foraging areas in 

the Thames Estuary during the first five months of the year. The tagged seals showed a high 

level of inter-individual variability in movements, but demonstrated that the harbour seal 

population on the East and South East coasts of England are highly connected as tagged 

seals moved between the Thames Estuary and The Wash. When grouped by tagging 

location, seals tagged at Margate Sands (near Margate) tended to show a greater level of 

movement than those tagged at Marsh End Sand (near Southend-on-Sea), which suggests 

that there may be two sub-populations of harbour seal within the Thames Estuary.  

Harbour seals were observed using the majority of sand banks in the Thames Estuary to 

haul out, but show individual preference and site fidelity for particular sand banks and haul 

out sites. This site fidelity may mean that changes to or impacts on these areas could be 

particularly damaging to the seal population. We have proposed that harbour seals should 

be considered as a biological feature in the Foulness Site of Special Scientific Interest 

(SSSI), during governmental SSSI review. 

Five major foraging areas were identified in the Thames Estuary, all of which correspond 

with important areas for commercial fishing, and should be a focus when researching 

interaction between seals and fishermen.  
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Aims and Objectives 

Research conducted by the Sea Mammal Research Unit (SMRU), has shown dramatic 

declines in some Scottish harbour seal populations (Thompson et al. 2010). In light of this, 

the Zoological Society of London (ZSL) has focused conservation efforts on harbour seals in 

the Thames Estuary, one of the least understood seal populations in the country.  

In 2011, ZSL set up the Thames Harbour Seal Conservation Project which combined the use 

of telemetry (tagging) and population counts to research harbour seals in the Thames 

Estuary. The main aim of this project is to gather and disseminate detailed ecological data 

for this seal population, so that informed and effective management strategies can be 

developed. This report will be widely distributed to all interested parties, including 

conservation authorities, local government, statutory bodies, developers, the fishing industry 

and the tourism industry.  

The data and specific outcomes listed below have been used to set up the Greater Thames 

Seal Working Group (GTSWG) and develop the Greater Thames Seal Action Plan (GTSAP) 

(Appendix 1). The GTSWG is comprised of stakeholder representatives from all sectors to 

facilitate dialogue and information sharing on all matters concerning seals in the Thames 

Estuary. The GTSAP was developed after the inaugural meeting of the GTSWG and outlines 

the main outputs the group want to achieve between 2014 and 2019; with the overall aim to 

better understand and manage the interactions between seal populations and human 

activities in the Greater Thames Estuary. 

Objectives of the Thames Harbour Seal Conservation Project: 

 Update the estimate of size and distribution of the Thames Estuary harbour seal 

population 

 Discern characteristic movements of harbour seals in the Thames Estuary 

 Identify key haul out sites in the Thames Estuary 

 Identify key foraging areas in the Thames Estuary 

 Understand detailed foraging and haul out behaviour in the Thames Estuary 

 Determine whether areas important for seals occur within UK or European 

designated marine sites 

 Determine whether areas important for seals coincide with current or proposed 

marine and coastal developments  

 Raise public awareness of seals in the Thames Estuary 
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Introduction  

Seals in the UK 
There are two species of seal resident in the UK, the harbour seal, also known as the 

common seal, (Phoca vitulina), and the grey seal (Halichoerus grypus). The two species can 

be distinguished by four parameters: 

 Size: Adult harbour seals (1.3 m to 1.7 m long) are smaller than adult grey seals (1.8 

m to 2.1 m long) 

 Shape of head: Harbour seals have a stout nose and more pronounced forehead, 

while grey seals have a long flat nose (Fig.1). 

 Eyes: Harbour seals eyes are located near the front of the head, while grey seals 

eyes are midway between the nose and the back of the head (Fig.1). 

 Haul out behaviour: Harbour seals tend to spread out when hauled out, while grey 

seals remain in close groups near to the water.  

 
Figure 1: Comparison between harbour seal and grey seal head shapes. Taken from SMRU 

Identification Guide (http://www.smru.st-andrews.ac.uk/documents/IdentifyingSeals.pdf) 

 

Harbour seals are found all over the Northern hemisphere and are divided into five sub-

species. The European harbour seal ranges from Northern France to West Iceland and the 

UK holds 30% of European harbour seal population, 79% of which are found in Scotland 

(SCOS 2013). Harbour seals can live up to 30 years, weigh between 80 and 100kg, and eat 

a variety of fish and cephalopods (SCOS 2013). They spend longer periods of time hauled 

out on sandbanks at the end of June and beginning of August during their breeding and 

moulting periods. 

Grey seals only occur in the North Atlantic, Barents and Baltic Seas and the UK holds 38% 

of the population, 88% of which are found in Scotland (SCOS 2013). Grey seals are larger 

than harbour seals, with males weighing over 300 kg and females weighing between 150 

and 200 kg. Grey seals have a similar diet and lifespan to harbour seals, but on the East 

coast of England grey seals moult between December and April and pups are born between 

November and December (SCOS 2011). 

Change in seal populations 
The European harbour seal has suffered from two outbreaks of Phocine Distemper Virus 

(PDV) in 1988 and 2002, where more than 23,000 and 30,000 harbour seals died 

respectively (Härkönen et al. 2006). Harbour seals on the east coast of England were the 

most affected UK population in both epizootics with a 52% mortality rate in 1988 and 22% in 

2002 (Fig.2) (Thompson et al. 2010). The harbour seal population in The Wash appears to 
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be more susceptible to PDV than Scottish harbour seal populations. The cause of this 

differential mortality rate is not known, but may be related to genetic variation in PDV-

specific immune response, large inter-annual variation in population growth rate or timing of 

infection (Härkönen et al. 2006). Seals that are exposed to PDV, but are not fatally affected, 

attain lifelong immunity to the disease, but the proportion of the population immune to PDV 

will decrease as older seals die and new susceptible cohorts are born (Härkönen et al. 

2010). PDV outbreaks in the North East Atlantic appear to have a 13 year interval, so 

assuming this applies to future epizootics, the next outbreak is predicted for 2016 (Härkönen 

et al. 2006, SCOS 2012). 

 
Figure 2: Count of harbour seals in The Wash, showing the effect of Phocine Distemper Virus 
outbreaks in 1988 and 2002. Taken from Special Committee on Seals (SCOS) report 2012. 

The most recent UK-wide harbour seal population count was completed by the Sea Mammal 

Research Unit (SMRU) between 2007 and 2012; the number of harbour seals in the British 

Isles was estimated at 26,926 individuals (SCOS 2013). When compared to previous count 

data, taken between 2000 and 2005, some Scottish harbour seal populations have 

experienced dramatic declines, but those on the east coast of England have tended to 

increase and are now larger than the population size before the 2002 PDV epidemic (SCOS 

2013) (Fig.2).  

The declines in Scotland are a cause of concern as they are not linked to a PDV outbreak; 

they could only be caused by a sustained high level of reproductive failure or increased rate 

of mortality (Thompson et al. 2010). SMRU are currently researching what is causing this 

decline, but there are many different avenues to explore: reduced prey availability, reduction 

in pup survival, reduction in adult survival, reduction in growth rate, competition with grey 

seals, disease, biotoxins, bycatch or natural movement southwards (SCOS 2012). 

Grey seals are carriers of PDV; they can be infected by the virus but it does not normally 

cause severe and acute disease. Grey seals also have a stronger neutralising immune 

response than harbour seals (Duignan et al. 1997). Grey seals are thought to act as 

important vectors of PDV and have been identified as the main reason PDV spread across 

different European harbour seal populations in 1988 and 2002 (Härkönen et al. 2006). As 
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grey seals are not affected by PDV, the UK population has continued to increase in number 

since the 1960’s (SCOS 2013). 

Legislation for seals 
There is a range of legislation that protects harbour and grey seals in the UK: the 

Conservation of Seals Act 1970 (England, and Wales), the Wildlife and Countryside Act 

(1981), The Wildlife (Northern Ireland) Order 1985, the Natural Environment Rural 

Communities (NERC) act (2006), the Offshore Marine Conservation Regulations (2007), the 

Marine Strategy Framework Directive (2008), the Marine (Scotland) Act 2010, the 

Conservation of Habitats and Species Regulations (2010) and the EU Habitats Directive. 

 

The Conservation of Seals Act 1970 prohibits killing of harbour seals during the ‘close’ 

season (1st June to 31st August), except under licence issued by the Marine Management 

Organisation. Conservation Orders can be put in place to extend the ‘close’ season, to 

protect vulnerable populations; three Conservation Orders were passed after the 2002 PDV 

outbreak for the Outer Hebrides, Northern Isles and East coast of Scotland (SCOS 2012). 

 

Harbour and grey seals are listed under Annex II of the EU Habitats Directive, which 

requires Special Areas of Conservation (SACs) to be set up for their protection. Sixteen 

SACs have been designated for seals in the UK (nine for harbour seals and seven for grey 

seals) and a further 10 SACs have seals as a qualifying feature (three for harbour seals and 

six for grey seals). However, there is only one SAC designated for harbour seal protection in 

England, the Wash and North Norfolk Coast SAC and one SAC designated for grey seal 

protection in England, Berwickshire and North Northumberland Coast SAC 

(jncc.defra.gov.uk).  

 

The two largest breeding sites and the two largest moulting haul-out sites for each grey and 

harbour seal ‘breeding stock’ or ‘main area of population’ can be designated as Sites of 

Special Scientific Interest (SSSI’s) under UK legislation (JNCC Guidelines for the selection 

of biological SSSI’s Part 2). Currently the Joint Nature Conservation Committee (JNCC) has 

defined six grey seal breeding stocks and six main areas of harbour seal population, but the 

Thames Estuary has not been specifically included on either of these lists (JNCC Guidelines 

for the selection of biological SSSI’s Part 2). JNCC has led a rolling programme of revisions 

to these guidelines since 1991, to take into account changes in governance, legislation and 

nature conservation. 

 

Harbour and grey seals were not considered as Features of Conservation Interest (FOCI) in 

the Marine Conservation Zone (MCZ) process, however they may indirectly benefit from 

MCZ designation of habitats that are important for their prey. 

Thames Estuary Study Area 
The River Thames originates in Gloucestershire, runs through central London and widens 

into an estuary between the Kent and Essex coastlines, entering the Southern North Sea. 

The study area encompasses the estuarine area of the Greater Thames Estuary, which is 

delineated by Gravesend in the West, Felixstowe in the North and Deal in the South (Fig.3).  

The Greater Thames Estuary has a varied coastline and contains seven smaller estuaries: 

Swale Estuary, Medway Estuary, Roach Estuary, Blackwater Estuary, Colne Estuary, Stour 

Estuary and Orwell Estuary.  
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The area described above will forthwith be referred to as the ‘Thames Estuary’ in this report. 

 
Figure 3: Map of the tidal Thames Estuary showing the study area 

The marine environment of the Thames Estuary is varied, but characterised by mobile 

sediments, large shifting sand banks, areas of shallow water, deep water channels and high 

tidal current streams (Natural England Departmental Brief 2010). The Thames Estuary holds 

important fish spawning, nursery and feeding grounds, with 121 commercial and non-

commercial fish species reported (Natural England Departmental Brief 2010). Much of the 

coastline has been modified by urban and industrial developments, but areas of important 

natural habitat remain: saltmarsh, grazing marsh, intertidal mudflats, sandflats and shallow 

subtidal environments.  

The mudflats, sandflats and outer estuary intertidal sand banks, act as important haul out 

areas for seals to rest, breed and moult. Furthermore, the natural coastal habitats are of 

international importance for migratory and wading birds, and 12 areas have been designated 

as joint Ramsar Sites and Special Protected Areas (SPAs): Stour and Orwell Estuary, 

Hamford Water, Colne Estuary, Blackwater Estuary, Dengie, Crouch and Roach Estuaries, 

Foulness, Thames Estuary and Marshes, Medway Estuary and Marshes, The Swale, Thanet 

Coast and Sandwich Bay, Benfleet and Southend Marshes. 

The Thames Estuary is a busy industrial waterway used by a number of stakeholders for 

activities including shipping, commercial and recreational fishing, dredging, offshore wind 

farms, tourism, recreational watercraft and public transport. The drive to develop the Thames 

Estuary will continue due its strategic proximity to London, but new developments must be 

carefully planned to ensure its role as an internationally significant wildlife habitat is not 

compromised. 
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Recent large scale developments include: 

 Offshore wind farms: The Greater Thames Estuary was allocated as one of three 

strategic areas for wind farm development in 2003 (www.renewableuk.com). Five 

wind farms are currently operational in this region, with a combined total of 355 

turbines, generating 1.2 GW electricity (www.4coffshore.com). A further three wind 

farm extensions have been approved and the East Anglia Offshore Wind Joint 

Venture has been proposed for the region, which will provide 7.2 GW of electricity 

(www.eastangliawind.com). 

 

 London Gateway: The largest deep-sea container port in the UK has been built in 

Thurrock (Essex). It has 2.7km of quayside and a port capacity of 3.5 million 

containers a year. A large-scale dredging project completed between 2010 and 2013 

has deepened the main channels of the Thames Estuary, to support larger boats 

arriving at London Gateway  

Methodology 

2013 Thames Harbour Seal Population Survey 
The Thames harbour seal population survey was completed on the 7th, 12th and 13th of 

August 2013, to coincide with the peak harbour seal moulting period. It combined three 

aerial, two boat and two land-based transects to allow for the most comprehensive count of 

harbour seals completed in the Thames Estuary (Table 1). The transects took place during a 

four hour window, within two hours either side of low tide, so that the greatest number of 

seals were likely to be hauled out, as per SMRU monitoring protocol.  

Table 1: Details of the 2013 Thames seal population survey 

Type of 
survey 

Number of 
transects 

Vehicle 
specification 

Dates 
completed 

Sand banks surveyed 

Aerial 3 
Two-man fixed 

wing aircraft 

7 August 
12 August 
13 August 

Maplin Sands, Foulness Sands, Buxey 
Sands, Dengie Flats, Mersea Flats, 
Gunfleet Sands, Walton Backwater, 

Cork Sand, Barrow Sands, Sunk Sands, 
Knock Sands, Long Sands, Shingle 

Sands, Ridge Sands, Margate Sands, 
Goodwin Sands and Kentish Knock 

Boat 2 
Rigid Inflatable 

Boat (RIB) 
12 August 
13 August 

Blyth Sand, Yantlet Flats, Southend Flat, 
Leigh Sands, Marsh End Sand, 

Chapman Sands, Medway Estuary and 
Swale Estuary 

Land 2 
Kent Mammal 

Group 
7 August 
12 August 

Pegwell bay, creeks of Medway and 
Swale Estuaries 

 

It is best-practice to complete seal population surveys during moult or breeding periods, 

when seals spend the greatest proportion of their time hauled out on land and are therefore 

visible to count (SCOS 2013). Grey seal population surveys are completed during the 

breeding season, but harbour seals counts cannot be completed during breeding as they 

tend to disperse, pups are frequently born below the high water mark and pups are 

inconspicuous as they are born without a white coat (lanugo) (SMRU Report 2011). Instead, 

harbour seal population surveys are completed during the moult period as that is when the 
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greatest and most consistent numbers of animals can be found ashore (SMRU Report 

2004). 

The aerial transects allowed for a large area to be covered and were focused over the outer 

estuary sand banks and areas not accessible by a small Rigid Inflatable Boat (RIB). Boat 

surveys, completed on a RIB, focused on the smaller estuaries and more industrial areas as 

it is more difficult to detect seals from air around infrastructure (jettys, harbours, mooring 

points, bridges etc.), more complex habitats (marshland, mudflats and sand flats) and in 

areas where aircraft are prohibited eg. near power stations. Land surveys were completed to 

expand survey coverage in creeks and channels that could not be accessed by RIB at low 

tide. 

When seal(s) were encountered, a GPS waymark was inputted onto a GARMIN eTrex10 

handheld GPS unit and counts were made by two people. During the boat and land 

transects, the number and species of seals were verified and agreed by the observers. 

During the aerial surveys, photographs were taken each time seal(s) were encountered, to 

allow for an accurate count and identification to species level during post-survey analysis. 

Additional notes were taken, if necessary, to aid the identification process. The photos were 

analysed independently by two researchers; these counts were compared, disparities were 

discussed and the final count was agreed.  

At any point when the same area was covered in more than one aerial transect, the count 

taken nearest to low tide was used. If the same area was covered by a boat survey and an 

aerial survey, the boat survey count was used as it is likely to have greater accuracy in more 

industrial areas as previously described. 

A harbour seal population estimate was calculated by rescaling the count data using SMRU 

protocol. Previous research indicates that 72% of a harbour seal population is likely to be 

hauled out during the moult period, if the sex ratio is assumed to be 1:1, a population 

estimate can be calculated by: (seal count / 72) x 100 (Lonergan et al. 2012, SCOS 2012). 

Harbour Seal Satellite Telemetry 
In total, 10 harbour seals were tagged: five at Marsh End Sand, near Southend-on-Sea, 

(51.52763, 0.68276) on the 16th January 2012 and five at Margate Sands, near Margate, 

(51.44068, 1.27982) on the 18th January 2012 (Table 1). The tagging procedure was led by 

SMRU and is described in Appendix 2. 

Fastloc GPS GSM tags were attached to the 10 harbour seals for the telemetry study. The 

tags can detect a GPS location in a fraction of a second and are programmed to attempt a 

location fix every 20 minutes, using a minimum of five satellites, to ensure a high degree of 

accuracy. 

The tags have a wet/dry sensor, a pressure sensor and a temperature sensor to determine 

whether a seal is hauled out, at the surface or diving below 1.5m (Fig.4). During diving, 

samples of depth and temperature are taken every four seconds and transmitted back to the 

server at SMRU through the GSM mobile phone system. This data was used to create high 

resolution dive profiles and summary statistics were calculated for each dive. When a seal 

was travelling at a speed less than 0.5 m/s-1 and was below 1.5 m, it was considered “Slow 

at Sea”, which indicates foraging behaviour (McConnell et al. 1999) (Fig.4).  
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The data analysis techniques are described in detail in Appendix 3. It is important to note 

that the telemetry results only characterise behaviour of 10 harbour seals, during the first five 

months of the year. 

Table 1: Details of 10 harbour seals tagged from Marsh End Sand and Margate Sands 

Seal ID Location Sex Age Weight (Kg) Length (cm) Axial Girth (cm) 

191 Marsh End Sand F juv. 46.4 110 93 

197 Marsh End Sand M adult 115.8 149 129 

200 Margate Sands F 19 70.2 133 109 

267 Margate Sands M 21 82.4 147 108 

268 Margate Sands F 4 75.4 130 106 

270 Margate Sands M adult 94.8 150 120 

278 Margate Sands F 13 74.6 141 105 

283 Marsh End Sand M adult 85 137 115 

284 Marsh End Sand F 10.5 76.8 132 130 

285 Marsh End Sand M 11 127.4 155 130 

 

 

Figure 4. How the tag determines which of three states (hauled out, at surface or dive) a seal is in 
using the wet/dry and pressure sensors. Also shows how “slow at sea” data was calculated. 

Diet Analysis 
Scat samples were taken from six of the ten seals during the tagging procedure. The scats 

were taken to SMRU laboratories for analysis of prey remains (fish otoliths and cephalopod 

beaks) to determine seal diet. The scats were washed to find otoliths, these were then 

graded, measured and identified to species level. 

Results 

2013 Thames Harbour Seal Population Survey 
The survey produced a total count of 482 harbour seals and a total population estimate of 

670 harbour seals in the Thames Estuary. An additional 203 grey seals were counted, but 

this cannot be used to estimate population size as grey seals should be surveyed separately 

during their breeding season, October to December. 

 

 

  

Hauled out At surface 

Dive 

Continuously wet for 40 secs 

Continuously dry for 10 mins 

Deeper  
than 1.5m  

 

Shallower 
than1.5m  

  

 

  

= wet/dry sensor 

= pressure sensor 

  Slow at Sea 
Slower than 0.5m/s -1 

  

Faster than 0.5m/s 
-1
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A total of 57 groups of seals were sighted across all of the major sand banks in the Thames 

Estuary (Fig. 5). 72% of these groups were composed of harbour seals (n = 41), 12% were 

composed of grey seals (n = 7) and 16% had a mixture of harbour and grey seals (n = 9) 

(Fig. 6). Harbour seal groups were found throughout the estuary, but grey seal groups 

tended to be located further offshore, to the East (Fig.6). 

Harbour Seal Satellite Telemetry 
A total of 967 days of telemetry data were collected from the 10 harbour seals tagged in the 

Thames Estuary. The length of time the tag transmitted varied from 62 to 136 days, with the 

first tag data transmitted on 16 January 2012 and the last on 2 June 2012 (Table 2). Seals 

200, 270 and 278 failed to get a GPS location fix immediately after tagging, so their tracks 

are incomplete. It is important to note that the telemetry results only characterise the 

behaviour of 10 harbour seals during the first five months of the year. 

Table 2: Summary of tag duration and distance travelled for each seal 

Seal 
ID Location 

Start of 
transmission 

End of 
transmission 

Tag 
duration 
(days) 

Total 
distance 
travelled 
(km) 

Mean 
distance 
travelled per 
day (km) 

191 Marsh End Sand 16/01/2012 14/04/2012 89 2,703.9 30.4 

197 Marsh End Sand 16/01/2012 13/04/2012 88 3,748.2 42.6 

200 Margate Sands 20/01/2012 24/05/2012 125 1,961.0 15.7 

267 Margate Sands 18/01/2012 20/03/2012 62 3,089.2 49.8 

268 Margate Sands 18/01/2012 02/06/2012 136 6,907.6 50.8 

270 Margate Sands 21/01/2012 22/04/2012 92 4,271.3 46.4 

278 Margate Sands 23/01/2012 14/04/2012 82 5,100.3 62.2 

283 Marsh End Sand 16/01/2012 02/05/2012 107 3,748.2 35.0 

284 Marsh End Sand 16/01/2012 22/03/2012 66 1,961.0 29.7 

285 Marsh End Sand 16/01/2012 15/05/2012 120 4,174.0 34.8 

   
Total 967 37,664.7 397.4 

   
Mean 96.7 3,766.5 39.7 

Harbour seal movements 
The 10 seal telemetry tracks displayed a high level of inter-individual variability; seven seals 

remained within the Thames Estuary for the duration of tag transmission, two seals travelled 

as far as The Wash and one included the coastal waters of northern France in its range 

(Appendix 4). The data suggests a high level of connectivity between the Thames and Wash 

populations of harbour seals, as 20% of seals tagged in the Thames Estuary visited The 

Wash. Interestingly, all seals tagged at Marsh End Sand remained within the Thames 

Estuary; only seals tagged at Margate Sands travelled further afield (e.g. The Wash and the 

French coast) (Fig.7).  

The total distance travelled by a harbour seal during tag transmission varied between 1,961 

km and 6,907.6 km (Table 2). When a Welch Two Sample t-test was applied, there was no 

significant difference between the average distance travelled per day and the location of 

tagging (t = -0.426, P = 0.6815, n = 10) (Fig.7), nor between distance travelled and gender of 

seal (t = -1.261, P = 0.2443, n = 10). The mean maximum depth reached by the seals was  
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Figure 5: Tracks and waypoints of the 2013 harbour seal survey. Waypoints show where seals were encountered. 
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Figure 6: Location of harbour seal, grey seal and mixed seal groups encountered during the 2013 harbour seal survey 
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41.4m ± 6.06 (1 s.e, n = 10), but seal 268 reached depths of 85.8m in Silver Pit, a 

depression in the sea bed, East of Grimsby.  

Harbour seal haul out sites 
The 10 tagged seals used almost all of the sand banks in the Thames Estuary as haul out 

sites (Fig.8). The mean duration of haul out was 218 minutes ± 8.66 (1 s.e, n = 10) and each 

seal used, on average, just four different sand banks throughout the tagging period. The 

mean area that encompassed all haul out occasions for each seal was 503 km2 ± 256.09 (1 

s.e, n = 10), but varied between 31 km2 and 2,840 km2 (Fig.9). Five of the seals (191, 197, 

200, 270 and 284) hauled out within an area of just 100 km2 throughout the duration of 

tagging (Fig.9). 

Many of the haul out occasions show a clustered distribution; these ‘clusters’ indicate areas 

in the Thames Estuary that were used more frequently to haul out. A major haul out site was 

determined when a ‘cluster’ had 20 or more haul out occasions during tag transmission. 11 

major haul out sites were identified, specifically on the following sand banks: Marsh End 

Sand (1), Maplin Sands (2,3,4), River Roach (5), West Barrow Sand (6), Ray Sand (7,8), 

Buxey Sand (9) and Margate Sands (10,11) (Fig.8). The River Roach haul out site has not 

been previously documented, perhaps due to its cryptic location within the Shoeburyness 

Ministry of Defence Firing Range (Fig.8). The number of seals that used each major haul out 

site varied between 1 and 5 individuals (Table 3) 

 

Table 3: Number of haul out occasions and number of seals using each major haul out site 

Sand Bank 
Major haul out 
site ID (Fig.8) 

Number haul out 
occasions 

Number of 
seals 

Marsh End Sand 1 97 4 

Maplin Sand 2 49 4 

Maplin Sand 3 57 3 

Maplin Sand 4 42 1 

River Roach 5 38 1 

West Barrow Sand 6 201 5 

Ray Sand 7 120 2 

Ray Sand 8 41 2 

Buxey Sand 9 46 2 

Margate Sands 10 68 4 

Margate Sands 11 156 5 
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Figure 7: Comparison of tracks of seals tagged at Marsh End Sand (South of Southend-on-Sea) 

and Margate Sands (North of Margate) 
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Figure 8: Location and number of haul out occasions at eleven major haul out sites 
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Figure 9: Comparison of total area encompassing all foraging activity and haul out activity for each 

seal. 

Harbour seal foraging sites 
Kernel density analysis (see Appendix 3) indicates that harbour seals forage across a large 

area of the Thames Estuary (Fig.10). However, there are five major foraging areas with 

greater foraging activity, where kernel density function is greater than 181 per km2. The 

major foraging areas are: north east Buxey Sand (1), Whitaker Channel (2), West Swin 

Channel (3), north Yantlet Flats (4) and south Marsh End Sand (5) (Fig.11). 

These major foraging areas align with important fishing grounds in the Thames Estuary and 

known herring spawning areas (Pers. Comm. Fisheries Action Group, November 2013). All 

of the major foraging areas are within 4.5 km of the nearest major haul out site (Table 4). 

The area with the highest level of foraging activity, Whitaker Channel, has fast-moving water 

which is thought to channel fish to/from the River Crouch (Pers. Comm. Fisheries Action 

Group, November 2013).  

Table 4: Distance from each of the major foraging sites to the nearest major haul out site 

Major Foraging 
site 

Distance to nearest major 
haul out site (km) 

1 2.5 

2 2.8 

3 1.5 

4 4.3 

5 1.5 

Mean 2.52 
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Seal Identification number 

Area that encompasses
all foraging activity

Area that encompasses
all haul out activity

8,473 

Marsh End Sand                             Margate Sands 
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The mean area that encompassed all foraging for each seal was 2,116 km2 ± 757.66 (1 s.e, 

n = 10), but this varied between 297 km2 and 8,473 km2 (Fig.9). A significant positive 

correlation was identified between the area that encompassed all foraging and the area that 

encompassed all haul out occasions for each seal (Rho = 0.745, p=0.018, n = 10). 

Interestingly, seals tagged at Marsh End Sand tended to forage within a smaller area (Mean 

= 664 km2  ± 158.58 (1 s.e, n = 5))  than those tagged at Margate Sands (Mean = 3,569 km2  

± 1,194.68 (1 s.e, n = 5)), but, when a Welch Two Sample t-test was applied, there was no 

significant difference between these two parameters (t = -2.1556, p = 0.095, n = 10). 

Protected areas and known developments 
The Wash and North Norfolk SAC is designated to protect harbour seals; two of the 10 

harbour seals tagged in this study utilised the area for foraging and hauling out (Fig. 12). 

Three major haul out sites and two major foraging areas overlap with the Blackwater, 

Crouch, Roach and Colne Estuaries Marine Conservation Zone (MCZ) (Fig.13). This MCZ 

was designated in November 2013, to restore and conserve native oyster beds. Some 

foraging activity also overlaps with the Thanet Coast MCZ, designated in November 2013 for 

protection of subtidal chalk, blue mussel beds and ross worm reefs.  

Twelve major harbour seal haul out sites, identified through telemetry analysis and where 10 

or more seals were sighted during the 2013 population survey, are located on eight SSSI’s in 

the Thames Estuary: Hamford Water, Dengie, Foulness, Benfleet & Southend Marshes, 

South Thames Estuary & Marshes, Medway Estuary, The Swale and Sandwich Bay to 

Hacklinge Marshes (Fig.14). Of these, Foulness SSSI has five major haul out sites located 

within its boundary (Fig.14). None of the SSSI’s listed currently afford seals any direct 

protection.  

There are five operational wind farms in the Thames Estuary, three approved extensions 

and a Crown Estate round 3 proposal for East Anglia Offshore Wind Zone (Fig.15). None of 

these wind farms overlap with major haul out sites nor major foraging areas, but some 

foraging is apparent in the south west corner of Gunfleet Sands (Fig.15). London Gateway, 

located in Thurrock (Essex), opened in November 2013 with all reclamation, landscaping 

and dredging works completed. None of the major foraging sites or major haul out areas are 

located in close proximity to the site or the dredged channel. 

Diet Analysis 
Seven otoliths were found during the analysis of six harbour seal scats, these were identified 

to species level: three were flounder (Platichthys flesus), two were whiting (Merlangius 

merlangus), one was sprat (Sprattus sprattus) and one was sandeel (non specific). 
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Figure 10: Harbour seal foraging areas in the Thames Estuary, calculated using slow-at-sea data. 
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Figure 11: Major harbour seal foraging areas in the Thames Estuary, calculated when slow-at-sea kernel function was greater than 181 Km

2
. The major 

foraging areas are: north east Buxey Sand (1), Whitaker Channel (2), West Swin Channel (3), north Yantlet Flats (4) and south Marsh End Sand (5) 
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Figure 12: Location of major haul out sites and foraging areas in The Wash and North Norfolk Coast 

SAC 

 

 
Figure 13: Location of major haul out sites and foraging areas compared with the location of Marine 

Conservation Zones (MCZs) proposed and designated in the region. The MCZs that were designated 
by the government in November 2013 are coloured orange. 
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Figure 14: Location of major haul out sites, identified in telemetry analysis and the 2013 harbour seal 

population survey, compared to existing SSSI’s in the Thames Estuary 
 

 
Figure 15: Location of major haul out sites and main foraging areas compared with the location of 

offshore wind farms operational, approved or proposed for the region. Note: the East Anglia Offshore 
Wind Farm Zone covers a larger area than shown on this figure. 
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Discussion 

2013 Thames Harbour Seal Population Survey 
Completing harbour seal counts to estimate population abundance is vital for conservation 

and management of the harbour seal population in the Thames Estuary (Lonergan et al. 

2012). The 2013 survey provided a comprehensive and accurate count of harbour seals in 

the Greater Thames Estuary, between Felixstowe (Suffolk) and Deal (Kent), and 482 

harbour seals were counted. This represents approximately 2% of the harbour seal 

population count of the British Isles and 10% of the English population count, based on the 

most recent nationwide count by SMRU (SCOS 2013). The count also provides a baseline 

population estimate of 670 harbour seals in the Thames Estuary.  

Six harbour seal surveys in the Thames Estuary have previously been completed by 

Bramley Associates (funded by the Kent Mammal Group, Bramley Associates and the Kent 

& Medway Biological Records Centre). The boat surveys completed in 2004, 2005, 2007 and 

2011 were focused on sand bank complexes off the Kent coast and the Medway Estuary. In 

2010 and 2012, the surveys expanded to include aerial transects of the outer estuary sand 

banks. In addition, SMRU have completed four aerial surveys of harbour seals in the 

Thames Estuary during the August moult period (2002, 2003, 2008 and 2010) and one aerial 

survey during the July breeding period (2011); these counts were part of the population 

count of the British Isles (SMRU Report 2012).  

ZSL’s 2013 count of 482 harbour seals cannot be directly compared with the counts 

completed by Bramley Associates, due to differences in survey coverage. However, a 

comparison of ZSL’s count with the surveys completed by SMRU in the moult period 

suggests that the Thames Estuary harbour seal population may have grown over the last 10 

years and the grey seal population may have declined since 2010 (Appendix 5). The counts 

completed by SMRU and ZSL can only be roughly compared, as there are some differences 

in methodology, namely that SMRU only uses aerial surveys while ZSL uses aerial, boat and 

land surveys. An accurate comparison of counts can only be made when surveys are 

completed using the same methodology, therefore it is crucial that a harbour seal survey is 

completed each year in the Thames Estuary, using the same methodology as ZSL used in 

2013. 

Grey seals tended to use haul out sites further offshore, on the eastern side of the Thames 

Estuary. Previous research shows grey seal preference for remote breeding sites, as they 

are sensitive to human disturbance (SCOS 2012); this may also be true when they haul out 

during other times of the year. Other research identifies that haul out location tends to reflect 

proximity to productive foraging areas (SMRU Pentland Firth report 2011), which would 

suggest that grey seals utilise offshore foraging areas more often than harbour seals. It is 

important to monitor the interaction between grey and harbour seals, as they could be 

competing for the same prey resources and the same areas to haul out (SCOS 2012). Our 

data suggests that competition between grey and harbour seals is most likely to occur 

further offshore, where grey seals are more prevalent.  
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Harbour Seal Satellite Telemetry 

Harbour seal movements 
The telemetry tracks display a high level of variability between individual harbour seal 

movements. Two of the five seals tagged at Margate Sands spent a significant amount of 

time foraging and hauled out in The Wash, but none of the 24 harbour seals tagged in The 

Wash by SMRU have moved into the Thames Estuary (Sharples et al. 2012). This suggests 

that there is some level of connectivity between the Thames and Wash harbour seal 

populations, but it may be that only harbour seals from the Thames move into The Wash. 

Further telemetry research needs to be completed to better understand this connectivity. 

As the telemetry data shows evidence of connectivity, we suggest that the harbour seal 

population on the East and South East Coast of England, between Hull and Dover, should 

be considered as one seal population management unit. Cunningham et al. (2009) 

suggested some harbour seal populations are not ecologically isolated as individual seals 

can travel over 100km and mix with other populations. This connectivity may also have 

negative implications, by aiding transition of disease or viruses across large geographic 

areas (Härkönen et al. 2006).  

It is noteworthy that all the seals tagged at Marsh End Sand remained in the Thames 

Estuary for the duration of the tag transmission and tended to have a smaller area that 

encompassed all foraging activity, than seals tagged at Margate Sands. This indicates that 

there may be two sub-populations of harbour seal in the Thames Estuary: one which tends 

to stay within the estuary, around Southend-on-Sea, the other displaying a greater level of 

movement. Evidence for resident harbour seal populations has been previously been 

identified in the Moray Firth (Thompson et al. 1996). Resident populations or sub-

populations that stay within a confined area may be more sensitive to cumulative local 

disturbances and should be monitored, to gain a greater understanding on how the 

population is affected. Further telemetry research is needed to confirm whether the Thames 

Estuary has a resident seal population. 

Harbour seal haul out and foraging sites 
The 10 tagged harbour seals utilise most of the sand banks in the Thames estuary to haul 

out, but show individual preference and site fidelity for particular sandbanks and specific haul 

out sites. Five seals only had an area of 100 km2 that encompassed all haul out occasions, 

suggesting that they are dependent on a relatively small area and could be more sensitive to 

cumulative local disturbances. This characteristic was also observed in harbour seals in 

West Scotland (Anderson et al.1981, Cunningham et al. 2009). If harbour seal protection is 

necessary, the 11 major haul out sites should be designated as Special Areas of 

Conservation (SACs) or Sites of Special Scientific Interest (SSSI’s) because of their 

importance for a healthy harbour seal population (Cunningham et al. 2009).  

Five major foraging areas were identified in the Thames Estuary, all of which are within 4.5 

km of a major haul out site. The close proximity of major haul out sites and foraging areas 

has previously been observed in the Thames Estuary by Sharples et al. (2012). In their 

study, the foraging behaviour of the Thames Estuary population of harbour seals was 

characterised by shallow dives close to haul out sites, which were of a low duration 

(Sharples et al. 2012). This suggests that there is a sufficient supply of fish close to haul out 
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sites for the seal population and they are staying near to haul out sites to minimise energy 

expenditure during foraging (Sharples et al. 2012).  

The slow at sea analysis also shows that harbour seals feed, to some extent, throughout the 

Thames Estuary, but it is likely that major foraging areas will change on a seasonal basis, 

depending on the seasonal abundance of fish species in different areas (Brown et al. 1998). 

This study represents seal behaviour during the first five months of the year (January to 

May) and the inshore Thames Estuary herring stock are known to spawn between late 

February and early May (1981 CEFAS report). The distribution of major foraging areas are 

similar to known herring spawning grounds and important fishing areas. Previous research 

on Scottish seal populations, found that over 90% of harbour seal prey, during September to 

March, were clupeoid fish, the family of fish that includes the herring (Thompson et al. 1991).  

The data also showed that harbour seals in the Thames Estuary dive deeper than previously 

expected (Sharples et al. 2012). For example, seal 268 reached depths of 85.8m in a deep 

channel in the seabed named Silver Pit. This suggests that dive depth in the Thames 

Estuary is limited by the depth of the seabed and not by the physiological capabilities of the 

seals. This in turn means that the majority of the Southern North Sea is available for seal 

foraging behaviour, but seals identify specific areas or features with high abundance of prey, 

and return to them. There was a high level of variation in the total area that encompassed all 

foraging and all haul out occasions between individual seals. However, the significant 

correlation between these two variables shows that those seals that use a greater area to 

forage also use a greater area to haul out.  

Protected areas  
The Wash and North Norfolk Coast SAC was designated to protect the largest colony of 

harbour seals in the UK. Our analysis shows that it may also benefit harbour seals that travel 

from the Thames Estuary to The Wash. However, the majority of the seal foraging activity 

was focused just to the North of the SAC boundary; this area could be an important foraging 

ground not only for harbour seals that travelled from the Thames, but also to the resident 

seal population.  

The designation of the Blackwater, Crouch, Roach and Colne Estuaries MCZ in 2013 may 

have an indirect, beneficial impact on harbour seals as well as other marine species. The 

MCZ has been proposed primarily to protect and recover native oyster beds found in this 

area (DEFRA 2013). If the efforts to recover native oyster beds are successful, the more 

complex habitat is likely to support a greater abundance of prey for seals, due to the ‘reef 

effect’ (Gratwicke et al. 2005).  For example, a study by Jessopp et al. (2013) found that the 

frequency of grey seal pelagic dives in Ireland increased with habitat complexity, suggesting 

that grey seals target complex habitats for foraging. This may be due to juvenile gadoid 

species, fish that are predated upon by both grey and harbour seals, aggregating on 

complex strata during the day (Kamenos et al. 2004). Sharples et al. (2012) also suggested 

that a more complex bottom habitat may provide prey refugia and would increase the 

longevity of a foraging site. 

None of the 17 SSSI’s in the Thames Estuary include harbour seal haul out sites as 

biological features. However, eight of the SSSI’s have important haul out sites for harbour 

seals located within their boundary, especially Foulness SSSI where five major haul out sites 

are located. It would be beneficial to recognise the Thames Estuary harbour seal population 
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as a ‘main area of population’ for harbour seals during the next review of SSSI’s by Natural 

England. If so, this data would recommend that Foulness SSSI was revised to include 

harbour seals as a biological feature.  

Developments in the Thames 
The five operational wind farms in the Thames Estuary are not located directly on any major 

haul out sites or major foraging areas. However, the construction of three approved 

extensions and a Crown Estate round 3 proposal for East Anglia Offshore Wind Zone may 

impact the harbour seal population through noise pollution. Skeate et al. (2012) studied a 

colony of harbour seals on Scroby Sands (Norfolk, UK) before, during and after construction 

of the Scroby Sands offshore wind farm. They found a significant marked decline in the 

number of harbour seals and a step up increase in the numbers of grey seals using the area 

to haul out during 2004. This coincided and was influenced by the construction phase of the 

wind farm, but lasted during the post-construction survey period as well (Skeate et al. 2012).  

Further studies have suggested that intense impulses of noise emitted during the 

construction phase, specifically pile driving, can have a negative impact on seal behaviour 

for many kilometres and can cause hearing impairment at a close range (Madsen et al. 

2006). Harbour seals may also be negatively affected by increased vessel activity during and 

after construction (Skeate et al. 2012). However, during wind farm operation, the impact of 

noise on marine mammals is believed to be negligible (Madsen et al. 2006). During 

operation, wind farms may positively benefit seals by providing structures for benthic 

organisms to attach, which will attract fish species, and acting as de-facto no take zones for 

fishermen (Wilson et al. 2009). There are a number of investigations underway to better 

understand the impact of wind farms on harbour seals, the results of which will allow us to 

better estimate the impact of wind farms on harbour seals in the Thames Estuary.  

There are a number of future developments proposed for the Thames Estuary, including, but 

not exclusively, the Thames Estuary airport, the Lower Thames Crossing and the Thames 

Tideway Tunnel. It is important that the relevant authorities can access data on the Thames 

Estuary seal populations, and that seals are considered in environmental impact 

assessments and strategic environmental assessments for all developments. 

Diet Analysis 
The scat analysis identified that harbour seals in the Thames Estuary feed on benthic fish 

species (Flounder and sandeel) and pelagic fish species (Whiting and Sprat). This supports 

previous research suggesting that harbour seals are generalist predators that feed on a wide 

variety of species, depending on what is temporally and spatially available (SCOS 2013). A 

larger sample of scats is needed for detailed analysis of seal diet in the Thames Estuary. 
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Conclusion 
The Thames Estuary supports a large population of harbour seals; an important feature of 

the marine environment. Harbour seals have ecological importance as a top predator in the 

marine ecosystem, economic importance for the tour boat and wildlife watching industries 

and social importance through public interest. It is vital that they are safeguarded in 

legislation and environmental statements, as development continues in this busy, industrial 

waterway..  

As harbour seal populations continue to decline in some areas of the country, the Thames 

Estuary harbour seal population is becoming increasingly important at a national level. 

Continued monitoring is needed to ensure that the population is better understood, any 

change in population size can be accurately detected and the conservation of seals can be 

effectively managed. 

The Thames Harbour Seal Conservation Project has provided a wealth of information on the 

ecology and number of harbour seals in the Thames Estuary. Key findings include: 

 The Thames Estuary harbour seal population estimate is 670 harbour seals. 

This represents approximately 10% of harbour seals found in England, making the 

Thames Estuary harbour seal population important at a national level. 

 The Thames Estuary harbour seal population has grown over the last 10 years. 

An accurate understanding of population growth can only be determined if the same 

survey methodology is used each year. ZSL will endeavour to complete the Thames 

harbour seal survey each year. 

 Harbour seals haul out throughout the Thames Estuary, but grey seals tend to 

use haul out sites further offshore. Competition between grey seals and harbour 

seals is most likely to occur further offshore, where grey seals are more prevalent; 

this needs to be carefully monitored. 

 There is a high level of inter-individual variability in harbour seal movement. 

Information on harbour seal movement should be used to advise management and 

conservation measures, to ensure that they benefit the seal population.  

 Harbour seal populations in the Thames Estuary and The Wash are connected, 

with seals moving between the two populations. This will affect seal population 

dynamics and has significant consequences in understanding the vulnerability of and 

spread of disease in seal populations.   

 Harbour seals on the East and South East coasts of England should be 

considered as one seal population management unit. The impact of activities and 

management measures, planned for or introduced into any part of the East and 

South East coast region, should be considered for both The Wash and Thames 

Estuary seal populations. 

 There may be two sub-populations of harbour seal in the Thames Estuary; 

seals that tend to stay within the estuary and seals which display a greater 

level of movement. Seals that stay within a smaller area may be exposed to and 
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impacted by a greater number of local level disturbances. This needs to be carefully 

monitored and the cumulative impact of repeat disturbances understood. 

 There are 11 major harbour seal haul out sites in the Thames Estuary, 

distributed on both coastal and offshore sand banks/mudflats. These areas are 

important for seals to rest, moult and breed; disturbance must be kept to a minimum.  

 Harbour seals haul out on the majority of sand banks in the Thames estuary, 

but show individual preference for particular sandbanks and haul out sites. A 

dependency on a limited number of haul out sites means that changes to or impacts 

on these areas could be damaging to the seal population. 

 The inclusion of harbour seals as a biological feature in the Foulness SSSI 

should be considered by government agencies during the SSSI review. This 

area has a number of important haul out sites, which harbour seals use to rest, moult 

and breed, and should be protected from disturbance. 

 There are five major foraging areas in the Thames Estuary - all are within 4.5 

km of a major haul out site and correlate with important areas for commercial 

fishing. These areas are likely to see the greatest level of conflict between seals and 

fishermen; future research in this subject should be initially focused on these areas. 

 Harbour seals dive up to 85m deep and utilise areas within an 8,473 km2 range 

for foraging. The maximum dive depth is limited by the depth of the sea bed and not 

by the physiological capabilities of harbour seals. This means that the majority of the 

shallow seabed of the North Sea is available for foraging. However, seals are able to 

identify and locate specific seabed features that provide productive foraging areas. 

 The Blackwater, Crouch, Roach and Colne Estuaries MCZ may indirectly 

benefit harbour seals by restoring and protecting a complex benthic habitat, 

which supports more fish. It is important to protect complex habitats as they are 

likely to benefit a wide number of marine species. Use of this MCZ by harbour seals 

should be monitored.  
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Future work 
Data analysis conducted as part of this study has focused on harbour seal movements, haul 

out sites and foraging areas. This was strategically planned so that the most important 

habitats were elucidated, to better inform conservation and management of the harbour seal 

population in the Thames Estuary. Other research priorities to improve understanding and 

conservation of seals in the Thames Estuary have been identified through the Greater 

Thames Seal Working Group and focus on four areas. 

Long term monitoring of the abundance of both harbour and grey seals is crucial to 

understand population dynamics. The harbour seal population count should be completed 

on an annual basis during the moult period, following the same methodology used in 2013, 

to get a comprehensive and comparable count of harbour seals. A harbour seal breeding 

count and a grey seal population count should also be completed in the Thames Estuary, to 

gather more information on seal population dynamics. 

More detailed analysis of harbour seal foraging behaviour could be used to better inform 

management and to investigate interactions with seals and the fishing industry. Analysis of 

dive profiles, foraging trip duration, prey identification and modelling foraging behaviour 

could be completed using existing telemetry data, and would provide important information 

on foraging behaviour. A larger scale analysis of scats in the Thames Estuary would provide 

better information on harbour seal diet in the region.  

More research needs to be completed to identify whether interspecific competition occurs 

between grey and harbour seals in the Thames Estuary, and what impact it is having on the 

populations. One aspect of this will be determined by comparing abundances of grey and 

harbour seals using annual population surveys, as described above. However, a grey seal 

tagging programme would be beneficial to identify if grey seals use similar areas to haul out 

and forage as harbour seals. Furthermore, completing diet analysis on both grey and 

harbour seal fecal samples would determine if there was competition for the same food 

resources. 

Further harbour seal tagging programmes could be used to investigate whether there are 

two sub-populations of harbour seal in the Thames Estuary; one that tends to stay within the 

estuary and one which displays a greater level of movement. This could be complemented 

by a study into photo identification of harbour seals hauled out near Southend-on-Sea. 

The Greater Thames Seal Working Group (GTSWG) established as an output of this project 

will meet on an annual basis primarily to discuss progress of the Greater Thames Seal 

Action Plan (Appendix 1). It will also be used to discuss any additional issues or research 

priorities for seals in the Thames Estuary and determine relevant management measures. 
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Appendix 1: Greater Thames Seal Action Plan 
The Greater Thames Seal Action Plan (GTSAP) was drawn together after the inaugural meeting of the Greater Thames Seal Working Group (GTSWG) in November 

2013. It outlines the main outputs GTSWG want to achieve between 2014 and 2019, with the overall aim to better understand and manage the interactions 

between seal populations and human activities in the Greater Thames Estuary. The outputs listed below are dependent on funds being secured; “Lead 

Organisations” and “Other Key Stakeholders” are responsible for finding, applying to and securing funding for the work. 

A webpage for the GTSWG is hosted on the Zoological Society of London (ZSL) website (www.zsl.org/sealgroup) and has research, papers, reports and information 

relating to seals in the Greater Thames Estuary. This information will be shared between the GTSWG, respecting all intellectual property rights. 

The Greater Thames Estuary is defined as the region between Felixstowe (Suffolk) and Deal (Kent), encompassing the Essex and Kent Coastlines, the Thames 

Estuary and all smaller estuaries and river systems within this area (Fig. 1) 

 
Figure 1: Map of the Greater Thames Estuary 

 
 

http://www.zsl.org/sealgroup
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1.     Fisheries (commercial & recreational)         

Output Actions Completion 
Date 

Lead Other Key Stakeholders Progress 

The scale of seal interactions with 
commercial and recreational 
fisheries is investigated. 

1. Incorporate seal-fisheries interaction questions 
into the 'Informing the Future' survey. 
2. Continue 'Informing the Future' surveys for next 5 
years. 
3. Identify the level of interactions, location of 
interactions and seal species involved using reports 
from fishers. 

2019 Kent and Essex Inshore 
Fisheries and 
Conservation Authority 
(KEIFCA), ZSL, New Under 
Ten Fishermens 
Association (NUTFA) 

Commercial fisheries; 
Recreational fisheries; 
Fishermen’s Associations; 
Centre for Environment, 
Fisheries and Aquaculture 
Science (CEFAS) 

 

Non-lethal deterrents researched 
and trialled. 

1. Research and identify options to deter seals from 
fishing gear. 
2. Trial viable deterrent options (if applicable). 

2019 CEFAS KEIFCA, Commercial 
Fisheries, Fishermen’s 
Associations 

 

Harbour and grey seal diet is better 
understood and is used to estimate 
potential impact on fish stocks 

1. The Sea Mammal Research Unit (SMRU) will 
complete diet analysis on harbour and grey seal 
scats collected around the UK, as part of an ongoing 
project.   
2. Use results to determine potential impact on fish 
stocks. 

2015 SMRU CEFAS   
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2.       Research and Monitoring         

Output Actions Completion 
Date 

Lead Other Key 
Stakeholders 

Progress 

A GTSWG webpage is created, where 
the GTSAP and information from 
regional seal surveys/research is 
accessible 

1. Reports and survey data collated and submitted to 
ZSL.   
2. Create a webpage with links to seal research, 
survey results and relevant news. 
3. Webpage regularly updated with new 
research/results. 
4. Data shared with relevant local record centres. 

Webpage 
by July 
2014. 
Update 
ongoing. 

ZSL All   

Seal mortality is reported, monitored 
and systematic seal necropsies are 
conducted.  

1. Establish seal mortality reporting protocol and 
efficient web-based reporting tool. 
2. Promote protocol through existing Cetacean 
Stranding Investigation Programme (CSIP) network 
and through involvement with volunteer groups. 
3. Protocol integrated into marine stakeholder 
training programmes.  
4. More systematic approach to necropsies on dead 
seals in England and Wales conducted under the 
aegis of the CSIP.  
5. Integrate with other sources of data to allow UK 
wide reporting. 

Ongoing CSIP, ZSL, Scottish Marine 
Animal Stranding Scheme 
(SMASS) 

Natural History 
Museum (NHM), 
Marine Environmental 
Monitoring (MEM), 
Scottish Agricultural 
College (SAC)), British 
Divers Marine Life 
Rescue (BDMLR). 

  

Harbour and grey seal populations 
are monitored annually. 

1. Annual harbour seal moult count completed in the 
Greater Thames Estuary using same methodology as 
the 2013 ZSL survey.  
2. Annual harbour seal breeding survey completed in 
the Greater Thames Estuary.  
3. Grey seal breeding survey data assessed from East 
coast of England. 

Ongoing ZSL, Kent Mammal Group 
(KMG) 

SMRU, Natural Trust, 
Essex Wildlife Trust 
(EWT), Kent Wildlife 
Trust (KWT), London 
Wildlife Trust (LWT) 

  

Competition between harbour and 
grey seals in the Greater Thames 
Estuary is better understood. 

1. Undertake tagging study of harbour and grey seals 
in the Greater Thames Estuary. Use data to compare 
harbour and grey seal movements and foraging 
areas. 
2. Compare abundance and distribution of harbour 
and grey seal haul out sites using population survey 
data. 

2019 ZSL ZSL, SMRU, Bramley 
Associates 
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3.       Policy, Planning and Legislation         

Output Actions Completion 
Date 

Lead Other Key 
Stakeholders 

Progress 

Planning applications, environmental 
impact assessments and marine or 
coastal licence applications will 
incorporate available seal data. 

1. Ensure relevant authorities know where to access 
seal data. 
2. Best practice monitoring advice made available to 
all relevant authorities. 
3. Review and respond to planning applications, 
impact assessments and environmental statements 
with seal population data as appropriate. 
4. Collate final Environmental Statements and make 
accessible on the GTSWG webpage. 

Ongoing Natural England (NE)  All    

Seal data are used and contributes 
towards the South East Inshore 
Marine Spatial Plan. 

1. Liaise with Marine Management Organisation. 
2. Submit all relevant seal data to South East Inshore 
Marine Spatial Plan consultation. 
3. Review South East Inshore Marine Spatial Plan 
during all public consultations. 

tbc ZSL, KEIFCA, Marine 
Management Organisation 
(MMO) 

Port of London 
Authority (PLA), ZSL, 
Bramley Associates, 
NE, EWT, KWT, LWT 

  

Seals considered in 
Government/DEFRA policy. 

1. Ensure the NERC Special Committee on Seals is 
provided with relevant information/research on 
seals in the Greater Thames Estuary to advise UK 
and devolved Governments. 
2. Work with DEFRA to look at reviewing current 
policy and legislation with regard to seals. 

Ongoing NERC Special Committee 
on Seals  

NE, MMO, ZSL   

Most important seal haul out and 
breeding sites in the South East 
designated as Sites of Special 
Scientific Interest (SSSI's). 

1. Submit evidence for seal haul out designation 
during the SSSI review process. 

tbc NE, ZSL EWT, KWT, LWT, KMG   
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4.       Raising Public Awareness         

Output Actions Completion 
Date 

Lead Other Key Stakeholders Progress 

Marine Mammal Code of Conduct 
(CoC) voluntarily adopted by all 
marine stakeholders. 

1. CoC for South East finalised and agreed by 
GTSWG.  
2. CoC voluntarily used by all licensed marine vessels 
(PLA, tour boats, charter vessels, recreational vessels 
and commercial vessels).  
3. Recreational organisations promote adherence to 
CoC amongst their memberships.  
4. CoC promoted on stakeholder websites, display 
boards, with new boat licenses and on training 
schemes as appropriate. 

September 
2014 

ZSL, PLA Tour boat operators, wind 
farm industry, London 
Gateway, Royal Yachting 
Association (RYA), Anglers, 
Local Authorities, Local 
Ports/Harbours: PLA, 
Medway, Queensborough, 
Whitstable, Herne Bay, 
Margate, Ramsgate, Crouch, 
Maldon, Brightlingsea, 
Felixstowe, Harwich, Ipswich.  

  

Public awareness of the importance 
of seals and marine wildlife in South 
East England is improved. 

1.  One national press release and two local press 
releases completed each year.  
2. Seal conservation promoted at events and 
festivals e.g. Thames Festival, Leigh on Sea Festival, 
Whitstable Oyster Festival, Kent’s Coastal Week. 

Ongoing All All   

Guide to marine mammals of Essex 
produced. 

1. Guide published and circulated widely. July 2014 EWT    

All wildlife tour boats promote seal 
conservation and ecology. 

1. Produce seal factsheet for tour boat operators.  
2. Material delivered on tour boats. 
3. Seal sightings submitted to ZSL. 

August 
2014 

ZSL, tour boat 
operators  

EWT, KWT, LWT   
 

Marine Mammals of the South East 
scientific event completed 

1. Organise scientific event. 
2. GTSWG and GTSAP presented at scientific event.  

2016 KMG, ZSL All   
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5.       Other           

Output Actions Completion 
Date 

Lead Other Key Stakeholders Progress 

Greater Thames Seal Working Group 
established. 

1. Terms of Reference agreed.  
2. Annual meetings held.  
3. Action Plan reviewed annually. 

Ongoing ZSL All   

Collaboration with national and 
European seal groups. 

1. Identify all national seal groups. 
2. Contact Sea Mammal Research Unit, Natural 
England Marine Mammal Working Group, Scottish 
Stranding Network and any other seal groups 
identified. 
3. Contact seal researchers or seal groups in Europe. 
4. Ask organisations to join or collaborate with the 
GTSWG. 

December 
2014 

ZSL All  
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Appendix 2: SMRU Tagging Procedure 
The Sea Mammal Research Unit (SMRU) carried out the tagging procedure under a Home 

Office License, in accordance with the Animals (Scientific Procedures) Act 1986. Seals were 

first corralled onto a sand bank using rapid deployment of seine nets and then hoop nets 

were used to catch individuals for tagging. Once captured, each seal was anaesthetised and 

closely monitored.  

Under anaesthetic, the length and axial girth of each seal was measured and the seal was 

weighed. The Fastloc GPS GSM tags were then fitted to the back of the seals neck using an 

epoxy resin, so that the tag could detach during the annual moult (SMRU Report 2011). The 

seals were allowed to recover naturally from the anaesthetic and made their own way back 

into the water, where they were observed for several minutes to ensure they displayed 

normal behaviour. Five seals were tagged at Marsh End Sand (near Southend-on-Sea) on 

16th January 2012 and five seals were tagged on Margate Sands (near Margate) on 18th 

January 2012 using this method. 

Additionally, scat samples were taken for analysis by SMRU, who are conducting a UK-wide 

analysis of harbour and grey seal diet.  

Appendix 3: Analysis of seal telemetry data using ArcGIS 9.3 

Tag data analysis 
The GSM telemetry data were downloaded from the SMRU instrumentation website 

(http://www.smru.st-and.ac.uk/protected/technical.html) and opened into Microsoft Access 

for analysis. Before analysis could be completed, the data were carefully cleaned to remove 

any erroneous data points according to Russel et al. 2011. The cleaned data were uploaded 

onto ArcGIS 9.3 for spatial analysis. Final maps were overlaid onto digital admiralty raster 

charts to aid interpretation and dissemination of results. 

- Movements 
Following data cleaning, GPS coordinates for the harbour seal movements were uploaded 

onto ArcMap as an X-Y Event layer. These points were converted into a shapefile and 

projected using the British National Grid coordinate system. The ‘Select’ tool was used to 

separate the tracks for each seal and these were coloured using the categorical symbology 

function, with maximum depth selected as the ‘Value’ field. 

- Haul out behaviour 
Cleaned GPS haul out data were uploaded onto ArcMap as an X-Y Event layer, converted 

into a shapefile and projected using the British National Grid coordinate system. The major 

haul out areas were calculated using the following method: a buffer with a 100m radius was 

drawn around each haul out occasions and if any buffer zone overlapped, it was dissolved to 

contribute towards the count of the dissolved buffer polygon as a whole, using the ‘Analysis’ 

toolset. The central point of these dissolved polygons, which contain clusters of haul out 

occasions, were created using the ‘Calculate Geometry’ function. Each central point had an 

associated value representing the number of haul out occasions within the dissolved 

polygon. The central points which were associated with more than 20 haul out occasions 

http://www.smru.st-and.ac.uk/protected/technical.html
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were highlighted as the major haul out sites in the area. Minimum Convex Polygons (MCP) 

of haul out occasions for each seal were calculated using the ‘Hawths Tools’ toolset 

(http://www.spatialecology.com/htools/tooldesc.php). When the MCP encompassed land, 

this was taken out of the polygon using the ‘Clip’ analysis tool, before the area was 

calculated (Km2). This was used to determine the area that encompassed all haul out 

occasions for each seal. 

- Foraging behaviour 
The data were projected under UTM 30 N so that direct distance and rate of travel between 

sequential points could be calculated through Euclidean geometry. Thompson and Miller 

(1990) discovered that seals travel faster when making directed trips to certain areas and 

slower when actively foraging. Therefore, when the speed was less than 0.5 m/s-1 and the 

seal was below 1.5 m, it was considered “Slow at Sea” (SAS), and indicated foraging 

(McConnell et al. 1999). 

To ensure that the SAS analysis was as accurate as possible, SAS points within 1km of haul 

out sites were removed from the SAS dataset, as the seals behaviour within this area is 

likely to be associated with and influenced by the haul out site e.g. deceleration before 

hauling out. This buffer was decreased from the 10km or 5km used in previous studies, 

because we are examining harbour seal behaviour at a finer scale, thus a larger buffer would 

exclude a large proportion of seal foraging activity and key foraging sites (McConnell et al. 

1999, Breed et al. 2009). The remaining SAS data were converted into a raster dataset 

using the ‘Kernal Density’ tool, so that the most important areas of foraging could be 

determined. MCP were calculated in the same way as the haul out occasions, to determine 

the area encompassing all foraging activity for each seal. A Spearman’s rank correlation test 

was completed on R statistical package to discern whether the total area used to forage and 

the total area used to haul out were similar.  

- Protected areas, wind farms and habitat maps 
Shapefiles of all Special Areas of Conservation (SACs) and Sites of Special Scientific 

Interest (SSSI’s) were downloaded from Natural England 

(http://www.gis.naturalengland.org.uk/pubs/gis/GIS_register.asp).  

Shapefiles of Marine Conservation Zones (MCZs) were downloaded from Joint Nature 

Conservation Committee (http://jncc.defra.gov.uk/page-6595 ).  

Shapefiles of current and proposed wind farm developments were downloaded from The 

Crown Estate (http://www.thecrownestate.co.uk/energy-infrastructure/downloads/maps-and-

gis-data/).  

All of these shapefiles were projected using the British National Grid coordinate system.  

  

http://www.gis.naturalengland.org.uk/pubs/gis/GIS_register.asp
http://jncc.defra.gov.uk/page-6595
http://www.thecrownestate.co.uk/energy-infrastructure/downloads/maps-and-gis-data/
http://www.thecrownestate.co.uk/energy-infrastructure/downloads/maps-and-gis-data/
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Appendix 4: Tracks and depth profile for each tagged seal 

 
Figure 1: Telemetry track of seal 191 with a coloured depth profile 

 

 
Figure 2: Telemetry track of seal 197 with a coloured depth profile 
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Figure 3: Telemetry track of seal 200 with a coloured depth profile 

 

 
Figure 4: Telemetry track of seal 267 with a coloured depth profile 
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Figure 5: Telemetry track of seal 268 with a coloured depth profile Figure 6: Telemetry track of seal 270 with a coloured depth profile 
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Figure 7: Telemetry track of seal 278 with a coloured depth profile 

 

 
Figure 8: Telemetry track of seal 283 with a coloured depth profile 
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Figure 9: Telemetry track of seal 284 with a coloured depth profile 

 

 

 
Figure 10: Telemetry track of seal 285 with a coloured depth profile 
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Appendix 5: Comparison of harbour seal surveys completed by SMRU 

and ZSL 
 

Comparison of harbour seal surveys completed by SMRU and ZSL in the Thames Estuary. 
SMRU harbour seal surveys were completed in 2002, 2003, 2008 and 2010. The ZSL survey 
was completed in 2013. 
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