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INTRODUCTION: 

Little Terns nest predominantly in the south of Britain on mainland beaches or islets in 

lagoons, and this makes them more susceptible to predators and human disturbance than other 

seabird species. Declines of Little Terns owing to these causes were recognised in the late 

1960s. In response to this protective management was developed at colonies, and by the late 

1970s a large proportion of British Little Tern colonies in Britain receiving some form of 

management. It was recognised, however, that management techniques had been developed at 

many colonies in isolation, and there was a need to discuss these in order to develop and 

implement best practice across the Little Tern site-protection network. A workshop was 

therefore convened in 1980 at Grafham Water that resulted in the production of the Little Tern 

management guide in 1981, which has acted as the Bible of little tern wardens and site 

managers since. The population of Little Terns increased through the 1970s and 1980s, 

indicating that the efforts invested in managing their colonies were having the desired effects. 

 During the late 1980s and 1990s, it became clear that the fortunes of Little Terns had 

changed. Annual monitoring at colonies showed consistent declines year on year, and a 

comprehensive survey of the entire population in 2000 confirmed a population decline and 

contraction of range that was of conservation concern. It became clear that the Little Tern 

colony protection network was no longer achieving it’s aims of maintaining or enhancing the 

species population status and range, and that a review of management procedures was 

urgently needed. Another Little Tern workshop was therefore convened at the Node in Herts 

to discuss causes of Little Tern declines, why management was not ameliorating these and 

how management might be altered to allow populations to recover. The meeting was attended 

by wardens, site managers, ecologists and policy makers from throughout the UK and Ireland. 

Seminars outlining monitoring, management and habitat creation were presented to provide 

background information and then workshops were run to allow delegates to contribute 

information and ideas based on their own experiences. The content of the seminars and 

outlines of the discussions conducted in the workshops are presented in this proceedings. It’s 

content will contribute to the production of a new Little Tern management guide that will 

recommend best management practices for Little Terns and their habitats.   
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LITTLE TERNS IN BRITAIN AND IRELAND: ESTIMATION AND DIAGNOSIS OF 

POPULATION TRENDS. 

 

Norman Ratcliffe 

 
The Royal Society for the Protection of Birds (RSPB), The Lodge, Sandy, Bedfordshire, SG19 2DL, 

England, U.K. e-mail: norman.ratcliffe@rspb.org.uk. 

 

Introduction 

Tern populations are sensitive to an array of threats, including disturbance (Lloyd et al. 

1975), predation (Craik 1997, Becker 1998), flooding (Haddon & Knight 1983, Becker 1998), 

food shortage (Monaghan et al. 1989, Suddaby & Ratcliffe 1996, Stienen & Brenninkmeijer 

1998), pollutants (Becker 1991) and trapping during winter (Dunn & Mead 1982, Stienen et al. 

1998). The potential for tern populations to undergo rapid declines is exemplified by the crash of 

Roseate Terns Sterna dougallii in Britain and Ireland during the 1970s (Cabot 1996), of all tern 

species in the Wadden Sea during the 1960s (Becker 1991) and of Arctic Terns Sterna 

paradisaea on the Northern Isles between 1980 and 1994 (Bullock & Gomersall 1981, Avery et 

al. 1989, Brindley et al. 2000).  

The Little Tern Sterna albifrons populations in Britain and Ireland are internationally 

important (Lloyd et al. 1991), are included on the ‘Amber’ list of Birds of Conservation Concern 

(Gibbons et al. 1996) and are listed Under Annex 1 of the EC birds directive (Batten et al. 1990). 

As such, monitoring of their population trends is essential so that adverse population trends can 

be identified and ultimately diagnosed and reversed. Effective monitoring of Little Terns in 

Britain and Ireland should therefore be regarded as a high priority and an international 

responsibility. 

 There is a long history of censusing Little Tern colonies in Britain and Ireland that dates 

back to the beginning of the century (Parslow 1967, Cramp et al. 1974). These were generally 

non-systematic counts of a small sample of individual colonies by amateur ornithologists. The 

first national Little Tern census was in 1967 (Norman & Saunders 1969) and was followed by the 

1969-70 ‘Operation Seafarer’ census (Cramp et al. 1974) and the Seabird Colony Register in 

1985-87 (Lloyd et al. 1991).  Recently a further complete census of Little Terns was conducted 

as part of the Seabird 2000 census, and so a reappraisal of Little Tern population trends is 

required. In addition to the infrequent national censuses, a large sample of tern colonies have 

been counted annually by reserve wardens and volunteers throughout Britain and Ireland since 

1969. These data are a valuable supplement to the national censuses as annual population 
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changes can be described, allowing adverse trends to be detected and diagnosed more quickly 

and patterns of change between censuses to be examined. 

 This paper uses data from national censuses and annual sample counts to describe the 

population trends of Little Terns in Britain and Ireland. Diagnosis of the trends is attempted 

using data on ring recoveries, productivity and published sources. Recommendations for further 

monitoring work and population management are made.  

 
Methods 

 
Little Terns were censused in count units of number of breeding pairs, derived 

primarily from counts of nests or Apparently Incubating Adults (Walsh et al. 1995). A small 

number of counts were made using flush counts of adult birds, and these were converted into 

counts of breeding pairs by dividing the count by 1.5 (Bullock & Gomersall 1981). 

Count data were taken from the four national Little Tern censuses conducted during 

1967, 1969-1970, 1985-87 and 2000. These counts were treated as comprehensive, so the raw 

percentage change in status between surveys was used as an estimate of population trend. The 

Norman & Saunders (1967) survey was probably not comprehensive however, and so trends 

between this and Operation Seafarer two years later were probably overestimated. National 

trends are presented over all survey periods, but regional trends are only presented between 

the 1985-1987 and 2000 survey to facilitate diagnosis of the most recent national trends. 

These data were also used to describe changes in distribution and number of colonies. 

 Estimates of annual population trends of Little Terns were derived from counts of the 

sample of colonies submitted to the Seabird Monitoring Programme. The total number of Little 

Terns at the 110 sampled colonies represented around 65% of the national total during 1985-87 

complete survey. Sampled colonies occur throughout the species breeding range in the North and 

Irish Seas. No count data were submitted for 32.2% of colony-years. Due to the gaps in the 

colony census histories, simple summation of annual totals will result in biased population trends 

that are influenced by the pattern of missing counts. Counts in years in which data were missing 

were therefore calculated by linear interpolation between previous and subsequent counts at the 

site. Colonies that were abandoned were assumed to remain so until further counts above zero 

were recorded. This method was selected as it gives better predictions of colony status than chain 

or TRIM indices. The indices are still likely to suffer some bias as smaller, declining colonies 

and abandoned colonies tend not to be monitored (Sears & Avery 1993), which will tend to result 

in conservative estimates of negative trends. 

Annual productivity was estimated from peak fledgling counts (the maximum number 

of fledged young counted at a colony: Walsh et al. 1995) divided by the number of pairs 

counted breeding at the site. Movements of fledglings among colonies, count errors and 

sampling bias in the counts create inaccuracies in this measure of productivity, and so it should 
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be regarded as a crude estimate. A simple population model was used to test whether the change 

in the population status between 1985 and 2000 could be explained by variations in 

productivity. The model formula was: 

)5.0()( 1 SiPNSaNN atattt ×××+×= −−−  Equation 1 

 

Where N is the number of pairs, t is the year for which the prediction is being made, Sa is the 

adult survival rate (0.89), Si is the survival rate from fledging to recruitment (0.33) a is the 

age of first breeding (three years) and P is the annual productivity estimate. Values for adult 

and immature survival rate were taken from Common Terns in Germany (Wendeln & Becker 

1998) and so may not be accurate for Little Terns in Britain and Ireland.  

Causes of reductions in productivity were investigated by extracting data from Little 

Tern newsletters (1995-2002). The cause of failure was scored as present or absent at a site in a 

year, regardless of the number of nests that failed due to that cause. This approach was adopted 

to allow for non-independence of nest fates within sites and because only qualitative data on 

occurrence of failure causes was available from many sites and years. Where the cause of failure 

was predation the predator responsible was scored as present or absent when this was recorded. 

Biases may arise owing to certain causes of failure or predators being more apparent to people 

monitoring the colony, or being more likely to be reported in the newsletter, compared to others.  

 

Results 

The population trends of Little Terns in Britain and Ireland are presented in Table 1. 

The population increased through the 1970s and mid 1980s to 2,850 pairs before declining at a 

rate of 2% pa between 1985 and 2000 to a total of 2084. The seabird monitoring programme 

data between 1985 and 2000 indicate that the population continued to increase up to 1987 but 

then began a slow decline through the late 1980s and 1990s (Fig 1). The status predicted from 

the annual population trend at sample colonies lay above that estimated by the Seabird 2000 

survey, suggesting that the colonies monitored declined at a slower rate than those in the 

population as a whole. 

 Little Tern population trends varied among regions (Table 2). The most rapid declines 

in status (30–40%) occurred in E Scotland, NE England, S England and E Ireland. Modest 

declines (10-25%) were recorded in East Anglia, W Ireland and NW England and Wales. The 

only region that did not decline was W Scotland, where there was a slight increase of 4%. 

 The distribution of Little Terns in Britain and Ireland has remained broadly stable, with 

breeding colonies being scattered widely around sandy coasts with a notable concentration in 

East Anglia (Fig 2). The number of Little Tern colonies in Britain and Ireland declined by 23%: 
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from 166 in 1985 to 130 in 2000.  Losses of colony sites have been greatest in SE Ireland, W 

Ireland, E Scotland and Wales (Fig 2). 

 Productivity of Little Terns has fluctuated considerably between 0.15 and 0.85 over the 

past 30 years (Fig 3). The level of productivity required to maintain a stable population at the 

demographic rates presented in Equation 2 is 0.67. Productivity was at or above this level in 

53% of years prior to the mid 1980s, whereas subsequently it has been at this level in only 14% 

of years and has failed to exceed it significantly (Fig 3). The deterministic model showed that at 

these rates of productivity, the population would be expected to decline from 2,850 pairs in 

1985 to 1973 pairs in 2000 (Fig 4). The estimated population in 2000 was remarkably similar to 

the 2085 pairs counted during the Seabird 2000 survey. This suggests that a reduction in 

productivity is likely to be responsible for the population decline of Little Terns in the UK and 

Ireland.  

 Predation was cited as a cause of nest and chick losses at 50% of colony years, and was 

the most common cause of failure cited. Tidal flooding was reported as causing failures at 23% 

of colony years, weather (rain and sand blow) at 13%, disturbance at 10% and poor food 

availability at 5%. As such, variations in predation are likely to have large influences on 

productivity and population trends, and are therefore most likely to have caused reduced 

productivity. Of the predators of Little Terns, Red Foxes Vulpes vulpes were the most 

commonly reported (38% of reported predation failures). Raptors (mainly Kestrel Falco 

tinnunculus) were cited as causing 24% of predation failures, corvids of 18%, gulls of 9% and 

other predators of 7%. Variations in predation by foxes and raptors are therefore likely to have 

the greatest influence on productivity and population trends. 

  No long-term data on causes of loss are available to determine whether predation rates 

have increased. Plausible mechanisms that influence predation rates can however be examined 

to determine whether increased predation is likely to have occurred over the past 15 years. One 

hypothesis is that Little Terns have become restricted to a smaller number of larger colonies that 

are more attractive to predators. This would predict that the number of large colonies, and the 

proportion of the population occupying these, has increased and that productivity is poorer at 

large colonies than small ones. Neither hypothesis was supported: the proportion of large 

colonies and the proportion of the population occupying these remained the same between 

surveys (Figs 5), and there was no relationship between colony size and productivity (Fig 6).  

 

Discussion 

The national censuses showed that the Little Tern population in the UK and Ireland 

declined by 27% between the mid 1980s and 2000. Annual monitoring data demonstrates that 

this was due to a slow, chronic decline between 1987 and 1992 and that since then the population 
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is likely to have stabilised. The decline has resulted in Little Tern meeting the moderate 

population decline criterion on the amber list of Birds of Conservation Concern. Little Terns are 

relatively rare, have a restricted distribution in the UK and Ireland and yet breed here in 

internationally important numbers, such that this decline is especially concerning. Measures 

should clearly be taken to diagnose and mitigate the causes of this in order to restore the 

population to former levels. 

Diagnosing the factors affecting tern population trends is difficult as they are migratory 

and spend much of their lives at sea, so direct assessment of threats from the colonies where the 

declines are detected can be problematical. Effective diagnosis of tern population trends depends 

on long-term monitoring of productivity (Becker 1998), survival (Croxall & Rothery 1991, 

Wendeln & Becker 1998), an understanding of inter-colony movement rates (Spendelow et al. 

1995) and a knowledge of migratory routes and wintering areas. Unfortunately, data on Little 

Tern demography and movements is poor compared to that on population trends. Productivity 

data tends to be collected using peak counts of fledglings, which are prone to errors due to inter-

colony movements of juveniles, and collection of this data tends to be ad hoc rather than 

systematic. Analysis of dead recoveries is unlikely to yield precise estimates of survival rates 

because of the small number of recoveries and the fact that most birds are ringed as chicks, that 

confounds estimation of age-specific survival and reporting rates (Green et al. 1990). Therefore, 

a robust analysis of demographic parameters that have changed and precipitated the population 

declines described in this paper is not possible. However, factors that are likely to have affected 

Little Tern population trends are discussed below. 

 The demographic parameter change most likely to explain the decline in Little Tern 

populations is a reduction in productivity. Long-term monitoring data showed that productivity 

has fluctuated considerably over the last 30 years, but during the late 1980s and 1990s it has 

been below the level required to maintain a stable population more often than in previous years. 

A simple population model using constant survival rates and estimated productivity predicted 

the rate of population trend between the two surveys remarkably well, suggesting that reduced 

productivity precipitated the decline. Furthermore, there is little evidence for alternative 

demographic explanations for the decline. Studies have shown that during winter in West Africa 

Little Terns are not experiencing a shortage in food supply (Brenninkmeijer et al. 2002), nor 

suffering high levels of trapping by native children (Dunn & Mead 1982). Patterns in spatial and 

temporal changes in populations of breeding Little Terns in NW Europe do not support the 

hypothesis that the population in the UK and Ireland has declined owing to emigration to the 

continent (Pickerell in press). 

 The causes of reduced productivity are unknown owing to no long-term data on causes 

of failure being available. Over the last seven years, the most common cause of failure at 

colonies was predation, with the main predators being foxes and birds of prey (see results). 
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Since these account for the majority of recorded failures it is likely that an increase in predation 

rates could be responsible for a decline in productivity and population status.  

Predation may have increased owing to the population becoming concentrated into a 

smaller number of larger colonies where they are more available to predators. However, 

increases in the proportion of large colonies and the percentage of the population within these 

did not occur (see results) and so this hypothesis is not supported. Furthermore, there was no 

relationship between productivity and colony size (Sears & Avery 1989, see results), and so 

even if concentration of birds into larger colonies had occurred there would be no costs in terms 

of predation risk. The lack of relationship between colony size and predation rate may be due to 

large colonies receiving higher levels of protection than small ones, or simply that predators are 

able to locate and exploit Little Tern colonies irrespective of their size. A study of Least Terns 

in the USA found that the relationship between colony size and predation rate varied according 

to the predator involved: a negative relationship with mammals and corvids and a positive one 

with Black-crowned Night Herons (Brunton 1999). Such subtle effects would be difficult to 

detect from the data in the UK owing to large variation in annual productivity among sites and 

years, variations in predators responsible and the fact that many losses occur owing to factors 

other than predation. However, the analysis does indicate that the change in the sizes of colonies 

is not the main factor determining spatial and annual variation in productivity. It is possible that 

the predictability of a colonies location is more important in determining predation rates than its 

size, since predators may learn the sites where Little Terns nest if colonies remain in the same 

place for several years owing to lack of alternative sites. Further analyses are required to test 

this hypothesis. 

The alternative hypothesis for predation increasing is that predators are now more 

common around Little Tern colonies and thus encounters between them are more frequent. 

Tapper (1992) found that the index of fox abundance for Britain over the past 40 years increased 

rapidly and their distribution has extended into coastal areas such as East Anglia where Little 

Terns nest. This expansion of population and range is likely to be due to a relaxation of fox 

control by gamekeepers (Tapper 1992). It is perhaps no coincidence that the only region where 

no decline in Little Tern numbers were recorded was the west of Scotland where birds nest on 

offshore islands free from foxes. Kestrels have declined in the UK (Marchant et al. 1990) and so 

any increases in predation by these are not explained by increasing abundance. Most of the 

kestrel predation records tend to be derived from a small number of colonies on successive years 

(see Little Tern newsletters), and so are likely to be due to changes in behaviour of local birds 

rather than increased numbers nationally. Irrespective of the causes of the original decline, 

effective management of predation by foxes and raptors is likely to be the best means of 

restoring the Little Tern population to it’s former levels. Means of achieving this are discussed 

in other chapters of these proceedings. 
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Flooding during spring tides is also recorded as a problem at many colonies (Lloyd et al. 

1975, Haddon & Knight 1983, Pickerell 1998) and this may have increased due to long-term 

rises in sea level (Norris & Bussion 1994). This could be exacerbated by inter-specific 

competition (Cockburn 2001), vegetation succession (de Potier 1995, Durdin 1996) or erosion 

(Wilson 1998) pushing Little Tern nesting distribution closer to the high water mark. Sea level 

rise is likely to be a particular problem in the Little Tern stronghold of East Anglia, where rates 

of rise are likely to be highest and strong sea defences prevent reformation of natural coastal 

profiles further inshore (Norris & Bussion 1994). This will reduce breeding habitat for Little 

Terns and make remaining sites more vulnerable to flooding. Habitat creation, restoration and 

management to compensate for such losses are discussed in other chapters of these proceedings. 

 Disturbance is now a rare cause of failure at Little Tern colonies, and those cited 

generally referred to cases where the evidence for disturbance causing failure was circumstantial 

or the number of nests lost were small. Disturbance within Little Tern colonies has declined 

over the past 15 years owing to improved protection and wardening of colonies (Haddon & 

Knight 1982, Little Tern newsletters) and so this is unlikely to have contributed to the decline 

between the mid 1980s and 2000. However, it is important to maintain the current level of 

protection at colonies in order to prevent further declines. 

 Monitoring work needs to continue in order to assess trends of conservation concern in 

the future and to assess whether management initiatives result in the desired recovery of the 

population. The complete censuses of all suitable Little Tern habitat are valuable for providing 

an unbiased overview of changes in distribution and population size. These should be conducted 

every five years rather than every 15 years so that trends in these variables can be assessed more 

frequently. The annual monitoring of the breeding status of the sample of colonies is also 

valuable and needs to be continued. It is important to monitor sites every year as predicting the 

population size when no counts are submitted is fraught with inaccuracies owing to movements 

of breeding birds among sites between years. Counts from small, declining and abandoned sites 

need to be submitted as well as those from large or growing colonies in order to prevent 

repetition of the conservative estimates of the rate of population decline found in this paper. 

Productivity data needs to be estimated from peak fledging counts at all monitored colonies in 

each year as well. At present the data on productivity is sparse, exceptional events tend to be 

over-reported. More detailed and robust studies of productivity and causes of failure should also 

be conducted at key colonies around the UK and Ireland. Studies of adult and immature survival 

rates and intercolony movements would also be desirable, but the problems in re-sighting marks 

fitted to Little Terns and their relatively large number of small colonies mean that such studies 

will be difficult to implement. 
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Table 1. Population status and trends of Little Terns in Britain and Ireland. 

Survey Count % Change 

Norman & Saunders (1967) 1600 - 

Operation Seafarer (1969-1970) 1920 +20% 

Seabird Colony Register (1984-1986) 2850 +49% 

Seabird 2000 2084 -27% 

 
Table 2. Regional trends of Little Terns in Britain and Ireland between Seabird Colony Register and 

Seabird 2000 surveys. 

Region SCR Seabird 2000 % Change 

E Scotland 123 69 -44% 

NE England 275 154 -44% 

S England 496 277 -44% 

E Ireland 130 80 -38% 

E Anglia 1255 978 -22% 

W Ireland 155 126 -19% 

NW England & Wales 175 152 -13% 

W Scotland 239 248 +4% 
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Fig 1. The annual population index of Little Terns in Britain and Ireland, scaled so that the starting value 

in 1985 is the population size estimated during the Seabird Colony Register. The line and open circles 

represent the population trend and the solid circle represents the population estimate from the Seabird 2000  

survey. 
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Fig 2. Distribution and sizes of Little Tern colonies in Britain and Ireland during Seabird 2000. Red circles 

represent colonies that were present during Seabird 2000 and the size of these represents colony size 

according to the key. Green circles represent sites that were occupied during the SCR census but had been 

abandoned by the time that the Seabird 2000 survey was conducted. 
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Fig 3. The productivity of Little Terns in Britain and Ireland from 1969 to 2001. The dotted line represents 

the level of productivity required to maintain a stable population according to the values used in Equation 

1. 
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Fig 4. Modelled population trend of Little Terns using equation and values presented in Equation 1. The 

open circles and line represent the predicted population trends with the starting value being the population 

estimate from the SCR survey. The solid circle represents the population estimate during the Seabird 2000 

survey. 
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Fig 5. Variation in the proportion of colonies of a given size (a) and the proportion of the population 

breeding in colonies of a given size (b) for Little Terns during the SCR and Seabird 2000 surveys. 
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Fig. 6. Productivity of Little Terns in relation to size of the colony. 
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Introduction 

In the UK and Ireland, Little Terns breed in loose, usually monospecific, colonies on 

sandy and shingle coastal beaches (Cramp 1985). Although there are colonies around much of 

the coastline, there is a concentration of breeding numbers in the southern and eastern regions 

of England, where the species’ nesting preferences engender direct, often detrimental, 

interaction with human beach use, such as disturbance from recreational beach activities. 

Predation, egg collecting, high tide flooding events and habitat loss to both coastal erosion 

and development are also major factors influencing the long-term survival of the species. 

Due to their sensitivity and location, Little Tern colonies have a long history of active 

management, often locally organised and managed initiatives. Generally, tern colonies will 

continue at the same site as long as the levels of disturbance and predation and the quality of 

nesting habitat remain acceptable (Kress 2000). However, “year by year all reports speak of 

disturbance and poor nesting results” (Payn 1962) and that Little Terns have “declined as a 

breeding species largely owing to human interference” (Des Forges & Harber 1963). 

Predation of breeding birds is obviously a natural process but when the spatial or temporal 

distributions of a species have been affected by human activity, there may be resultant 

changes to predation levels that might prove to be significant. Management is therefore key to 

their future. By 1967, 19% of the colonies had part time wardens with low-intensity 

management efforts including some perimeter fencing, the erection of information signs and 

attempts to inform and educate the public. In 1979, almost a third of colonies had wardens, by 

2001, 15% of the colonies had 24-hour protection throughout the breeding season, and a 

further 20% were wardened for the daylight hours. Most of the larger colonies are fenced and 

signed and this has generally proved a successful deterrent to human disturbance. However, 

the establishment of designated semi-permanent areas for the colonies may lead to secondary 

impacts upon the population. Local beach conditions, substrate, vegetative condition or 

profile may change owing to erosion or accretion, or the fish stocks may move relative to 
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colony locations resulting in sites being unsuitable for nesting or producing a poor breeding 

season. In addition, the colony site may become more predictable and result in an increase in 

the predation level.  

 

Predation Management 

The predators most commonly reported, and therefore of most interest in 

management terms, are Foxes Vulpes vulpes, Carrion Crows Corvus corone and Kestrels 

Falco tinnunculus (Norman & Saunders 1969, Lloyd et al. 1975, Haddon & Knight 1983, 

Ratcliffe et al. 2000). Other predators recorded at Little Tern colonies include Hedgehog 

Erinaceous europaeus, mustelids, gulls Larus sp., other birds of prey and stray domestic dogs 

Canis familiaris and cats Felis catus. The management of each of these threats at a colony to 

minimise effect obviously requires different approaches depending on the method and timing 

of the predation events. Apart from lethal control methods, such as shooting or poisoning, the 

best approach is to create an effective exclusion zone around the colony or around individual 

nest scrapes that prevent or reduce predator incursions into the colony area.  

 

Protecting the Colony from Predation: 

Electric fences are used to control ground predators by creating a barrier between them 

and the terns that acts as both an obstacle and a deterrent. The basic electric fence consists of 

charged parallel strands of wire at various heights from the ground running around the 

protected area. It is not particularly effective as an obstacle but the charge should be sufficient 

to deter most intruders. Although cheap and versatile, it takes time to erect and position and, 

depending on the number of strands and the spacing between them, has achieved limited 

success in preventing foxes and other mammals from entering the nesting area (Haddon & 

Knight 1983, Brindley 1995, 1996, 1998, Pickerell 1998).  

Flexi-netting consists of live horizontal wires and non-electrified vertical strands forming 

a mesh of approximately 10cm spacing. More expensive than the basic strand style, it comes 

in pre-assembled units, so is quick to erect minimising disturbance at the site. When in place, 

the smaller tighter grid proves more effective against foxes (and off-the-leash dogs), 

physically preventing them from squeezing through, and against a wider range of ground 

predators. Indeed, un-electrified basic mesh fencing has been successfully deployed to protect 

colonies by creating a purely physical barrier to colony penetration by predators (Rimmer & 

Deblinger 1992). In the last five years, the use and refinement of mesh electric fencing and 

24-hour on-site wardening has reduced the extent of ground predation and helping double 

productivity at some sites (Thompson et al. 1998, Pickerell 1998). At less than a metre tall, 

however, some foxes may still jump the fence so further refinements may be necessary. Care 
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must be taken to ensure that the charge on a fence is maintained. High tides, windblown sand 

and vegetation can all cause the charge to short out, and technical failures of equipment or 

vandalism are also potential problems. Foxes and other predators can cause large-scale losses 

in a single night so even a short-term failure of the fences can result in colony failure. 

Management efforts in the United States have often focused on the systematic removal of 

gull nests and in encouraging the gulls to disperse. This is partly to reduce predation by the 

gulls but also to limit the competition between the species for nest sites. This has worked 

successfully for both Common and Arctic Tern colonies in Maine, US (Kress 1997) and for 

Caspian Terns on the Colombia River, Oregon, US (Roby et al. 2002). This requires annual 

ongoing management to minimise the number of gulls returning each year and is relatively 

labour and time intensive throughout the breeding season. Gulls can also be excluded from a 

tern colony area by physical barriers. The successful restoration of a Common Tern colony on 

Ice Island in the St. Lawrence River was achieved partly by gull nest removal but also by 

crossing the tern nesting area with monofilament lines. The lines were spaced widely enough 

to allow terns in and out but too small for Ring-billed Gulls to penetrate to the nests (Blokpoel 

et al. 1997). A similar overhead line system also had some success in reducing predation at a 

Least Tern colony at Cape Cod (Kress & Hall 2002) and for a Common Tern colony on the 

Great lakes (Morris et al. 1992). Caspian Tern nesting on newly created islands in Hamilton 

Harbour was benefited by Ring-billed Gull exclusion. Heavy gauge plastic sheeting was laid 

over the designated nesting area to prevent the gulls from establishing nests and removed 

shortly after the arrival of the terns (Quinn & Sirdevan 1998). Competition on beaches 

between Little Terns and gulls is not a problem in the UK at present, but it can be in other 

habitats, such as on islets in lagoons. 

Averse conditioning was a technique used to reduce corvid predation on a Californian 

Least Tern Sterna antillarum browni colony (Avery et al. 1995b). Common Ravens Corvus 

corax were taught to avoid eggs by providing them with menthiocarb-treated quail eggs that 

caused them to feel ill. Although shown to be based on site association by the ravens, the 

expansion of a trial to three Least Tern colony sites proved effective, as the Ravens, once 

aversively conditioned, defended their territories and prevented non-conditioned corvids from 

taking tern eggs. 

An alternative option to removing the predators from the nesting environment is to 

remove the colony away from predators. Caspian Terns Sterna caspia have successfully bred 

on nesting rafts (Lampman et al. 1996) whilst Common, Caspian and Least Terns have been 

encouraged onto man-made islands remote from predators on the mainland (Dunlop et al. 

1991, Quinn & Sirdevan 1998, Powell 2000). Whilst construction of islands may be 

prohibitively expensive in many cases, it may be possible to integrate it with coastal defence 

and port dredging work. Where it is achievable, the islands also act as safe havens from 
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disturbance events as well as predators and it may be easier to manage substrate and 

vegetation cover (or lack of) for nesting terns than in natural sites. It must be remembered 

however that the artificial creation of islands and alternative nesting habitat should always be 

in addition to the maintenance of natural areas, and not as mitigation for the development of 

other sites (Kress 2000). Furthermore, historical breeding sites should be preserved and 

managed for Little Terns wherever possible. The species’ opportunistic nature may result in 

them returning to deserted sites as and when conditions allow or demand. 

 

Protecting the Individual: nests and chicks 

Nests cages may be used where ground predation is heavy, especially whilst there are 

eggs in the scrape. The prescribed design consists of a 40cm high wire fence circling the nest 

scrape with a diameter of approximately 60cm. The structure is leant some solidity by 

bamboo supporting canes. Not possessing an electrical charge or any deterrent, nest cages are 

primarily barriers to keep the eggs and chicks separated from danger. The effectiveness of this 

design has varied in trials. Nests have been protected on Lindisfarne since 1993 where 

Oystercatchers were the primary predators and it has maintained a 100% success rate since 

implementation. Over three years at Foulney all nests protected hatched. At Long Nanny in 

1996, however, it was not successful at all, and for 13 nests protected at Kilcoole all failed as 

foxes could still access the nests and kestrels learnt to associate the structure with food. The 

cages can also create extra problems in extreme weather where sand blow can cause a nest 

scrape to ‘migrate’ across the cage or cause sand to pile in drifts round the poles. The cages 

can also attract additional interest from gulls, which use the poles as vantage perches, and 

increase proximate human disturbance, by creating focal points of interest. As such, it is still 

recommended that cages be only used at colonies with wardens, so that any such problems 

can be monitored and ameliorated.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Basic nest-cage design (P. Cavey in Brindley 1996) 
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Avian predation is harder to manage, as aerial access to the nest scrape has to be 

maintained for the adult birds, so allowing predatory birds in as well. In the UK and Ireland, 

Little Terns nest in fairly monospecific colonies so predation from species sharing a location 

is minimal. Where colonies are close to major avian predation sources such as gull colonies or 

roosts, a number of measures can be employed. Protection at the egg stage is the most 

difficult as moving or camouflaging the nests can cause confusion for the nesting birds, so the 

adult terns must be relied upon to defend their scrapes to some extent. Nest boxes have been 

tried for a number of species and the success has been mixed. Roseate Terns seem to take to 

these most readily, but this is possibly because they prefer nesting in dense cover and nest 

boxes provide  

 

 

 

 

 

 

 

 

 

Figure 2: Little Tern chick shelter designs from North Denes. a) Pre 1997. b) 1997 (Thomas 

& Atkins in Brindley 1998) 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Plastic piping being used as a chick shelter. Photo by Kevin Simmonds. 
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45cm 

10cm 

5 cm
Ground level



 24

1995), Roseate Terns successfully used them. Indeed, on Rockabill, Common Terns used the 

boxes as well, whilst on Anglesey, an Arctic Tern pair used a box for nesting (Avery et al. 

1995a). 

The provision of chick shelters has proven a very useful tool to increase the survival 

rates for young chicks. Due to the generally flat and featureless nature of the nesting habitat, 

tern chicks are exposed and vulnerable on the beach whilst both parents are at sea foraging. 

By introducing cover into the colony, chicks are afforded a refuge from predators and shelter 

from inclement weather and wind-blown sand. It may be that it is from the latter that the 

shelters provide most protection. Various trials have been conducted, at 14 different colonies 

over the last five years, producing mixed results and comments. The effectiveness of the 

shelter will vary with both the type of cover it provides and the predator types being avoided. 

Natural objects, such as stones or driftwood break up the beach profile and allow the chicks a 

small measure of cover. Wooden boards joined at right angles provide a more formal refuge. 

However, certain predators, such as kestrels, appear to associate shelters and chicks and have 

learnt in some places how to extract chicks from them (Thomas & Atkins 1997). 

A more effective method is perhaps to use camouflaged plastic piping. Partially 

buried into the sand, these provided shelter whilst preventing access to larger predators. 

Overall, chick shelters of various types seemed to be useful, although at four colonies the 

shelters were not used. Elsewhere, they were used intermittently, for example, at Kilcoole 

where they were only used in two of the four years they were provided for. At Crimdon, they 

were utilised by chicks of all ages. At Great Yarmouth, they proved useful during colony 

visits and ringing intrusions as the chicks stayed in the shelters so limiting exposure whilst the 

colony was being disturbed. During the incubation stage, nest covers may prove to be another 

useful alternative to limit predation during colony disturbance during research work 

especially in the larger colonies.  

Shelters have also been used for a number of other Sterna species. The placement of 

shelters and especially old tyres throughout the nesting habitat of the Roseate Tern Sterna 

dougallii on Falkner Island produced a positive effect on the reproductive success 

(Spendelow 1982). Installing shelters also reduced predation levels, predominantly avian, on 

Common Tern (Burness & Morris 1992) and Least Tern (Jenks-Jay 1982) chicks. Common, 

Arctic, Roseate and Least Tern chicks readily used nest shelters at various locations, 

especially where natural cover was sparse, so reducing predation (Blodget & Melvin 1996). 

 

Supplementary Feeding: 

Individual predators that specialise in predation of terns often account for most predation 

at a tern colony (Kress 2000) and it may be that the most effective management is to target 

them specifically. At Great Yarmouth, a major source of chick loss at the Little Tern colony 
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was to Kestrels. In 1992, supplementary feeding was started, providing food direct to or at a 

nearby vantage point to the kestrel nests, in the hope that this would provide a sufficient 

alternative for the kestrels and so decrease their use of the tern colony. Although there was 

some evidence that this method was effective in some years there were no clear patterns as 

the effect of seasonal factors, such as the weather and the availability of voles to the kestrel as 

an alternative food source, made any significant conclusions difficult (Smart & Ratcliffe 

2000). A negative consideration is that supplementary feeding may actually maintain an 

artificially high predator population by increasing productivity actually producing a 

detrimental impact on the terns in further years. 

 

Other management options?  

A number of other techniques have been employed to try to safeguard Little Tern 

colonies. Scarecrows were effective in keeping avian predators away, when deployed at Scolt 

Head, but birds tend to habituate to repetitive or static deterrents and this may not always be 

useful. Kestrels have habituated to human efforts to deter them and other ways of keeping 

them away from the colony will have to be devised. Cat-watch units have not proven 

conclusively effective against ground predators and neither, perhaps unsurprisingly, was tiger 

dung! 

 

Managing for flood events 

Nesting on flat sandy beaches may create a problem with nest flooding when there are 

exceptionally high tides (Lloyd et al. 1975, Haddon & Knight 1983, Pickerell 1998). This is 

likely to become an increasingly important problem, as suitable habitat becomes less available 

to Little Terns through either human disturbance, erosion, succession or inter-specific 

competition. Long-term rises in sea levels also increase the likelihood of losses to erosion 

occurring, especially in the species’ East Anglia range, where sea level rises are likely to be 

highest and sea defence strategies prevent natural beach habitat being reformed (Norris & 

Buisson 1994) 

Numerous options present themselves as a response to possible flooding events. The 

timing of the flood event is also important. Early in the season, it is likely that adults will re-

nest, so to limit disturbance it may be best to limit interference. Later on, a major flood event 

may have a more significant impact on the colony’s success (Kress & Hall 2002) so more 

action may be needed. 

 It may be possible to ‘bank’ the colony area with sandbags to prevent the water reaching 

the nests (http://ssec.org.au/towra/html/little_tern.html, viewed in 2004) or to install groynes 

and wave screens offshore to protect the beach (Haddon & Knight 1983), but in larger 

colonies, this may not be practical to implement for the whole site. Targeting those nests most 
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at risk may be a more effective approach. In a similar manner, small areas may be isolated 

from rising waters by either blocking or boxing individual nest scrapes or by raising the nest 

artificially (on a non-erodable structure) for the period of the inundation. Those nearest the 

anticipated tidemark can be moved higher up the beach, but care should be taken to move 

them small distances at a time to allow the adults to re-orientate their positions. 

Complimentary to this any prominent features on the beach, which the adults may be using as 

location markers, may need to be moved as well.  Alternatively, the eggs may be removed 

from marked nest scrapes and returned when the tide has receded (Haddon & Knight 1983). A 

final solution is to discourage the birds from nesting in susceptible areas. This may not always 

be possible if alternative-nesting space is unavailable. Where there is suitable nesting habitat 

elsewhere, decoys and sound recordings may be used to attract birds to more suitable habitat 

(see chapter on social assimilation in these proceedings).  

 

Managing human disturbance 

Disturbance from humans can be a serious problem, depending on the scale, but it is 

also a situation that can be managed sympathetically. Terns habituate readily to predictable 

human activity and can become very tolerant (Nisbet 2000). This allows for some scope of 

controlled human activity in the colony proximity, allowing research, management and public 

relations work within and around the colony. Fencing, at a sufficient distance from the colony 

acts as a physical barrier to intrusion and generally, a ‘symbolic’ fence and informative 

signposting usually prove effective in keeping human beach users away (Blodget & Melvin 

1996). The presence of full-time and volunteer wardens, to protect the area and provide 

information and background about the birds and the habitat, is essential for most colonies. 

The education of beach users is important, whether there are wardens present or not. This can 

be achieved through signs at the access points on to the beach or at the colony itself, or in 

media releases and local contact from staff and volunteers.  

Although not a significant problem yet in the UK and Ireland, the continued increase 

in off-road driving by the general population should be monitored with concern. In many 

countries, including South Africa, Australia and the US, the use of beaches and dune systems 

as 4x4 playgrounds is increasing, much to the detriment of beach nesting birds including 

Least Terns (Gochfeld 1983, Kress 2000). It may be opportune to start considering 

appropriate measures to manage this problem in this region before it becomes too established. 

 

The Way Forward 

Although various techniques have been tried and evaluated, there still remains the 

need for scientific field tests for many of the management approaches outlined. Some have 

shown success with other Sterna species, but little co-ordinated work has been undertaken for 
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Little Terns, especially comparing different techniques in the same season in the same 

location. For example, the collection and collation of data covering predation levels for chick 

shelters, nest cages and different fencing set-ups would be useful and allow important field 

manipulations to be carried out. The final productivity based on nest and chick survival under 

these different regimes would provide invaluable information for future management options. 

It remains important that management continues at Little Tern sites in the future. 

Evidence from other tern species, and Little Terns themselves, has shown that productivity 

can be directly correlated to the level of management aimed at eliminating or ameliorating 

factors that currently limit successful tern nesting (de Luca 2000). Even when management 

has been initially successful in restoring or stabilising tern colonies, the evidence suggests 

that management must be maintained (Blokpoel et al. 1997) to ensure the long-term success 

of these projects. 
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Evidence for global changes in climate has rapidly accumulated in recent years and 

has provided the basis for future predictions of rapid changes in temperatures, precipitation 

patterns and storm activity (IPCC 2001). In Britain, the climate is now warmer than it has 

been in at least 340 years, with the 1990s decade being 0.5°C warmer than the 1961-90 

average.  In addition, there has been a marked shift in the seasonality of precipitation, with 

winters becoming substantially wetter and summers becoming slightly drier. Current 

understanding is that the rate of future warming is likely to accelerate with more frequent and 

more intense summer heat waves, milder winters, an increase in winter rainfall and an 

increase in mean sea level and associated coastal flooding (Watkinson et al. in press).  For 

species that occur in coastal and marine regions, sea level rise is likely to increasingly be an 

issue of significant concern.   

Sea level rise is amongst the most certain of climate change impacts because the 

greatest contributors to rising seas come from the expansion of warmer ocean waters and the 

melting of land glaciers. These processes contain positive feedbacks such that ocean warming 

and glacial melt will continue, even in the unlikely scenario of global carbon emissions being 

significantly reduced. Globally, sea levels during the last century have been rising by a rate of 

between 1-2 mm/yr (Church et al. 2001). The recent IPCC calculations (IPCC 2001) suggest 

a future rise of 9-88 cm by 2100 compared to the average 1990 level. 

In the UK, rising sea levels are further exacerbated by changes in land movement 

following the last ice age. Long-term geological readjustments to the last glaciation are 

currently resulting in the coastline of the south-east of Britain sinking whilst that in the north-

east is rising.  Sea level rise estimates thus need to be adjusted to take account of these 

changes (Woodworth et al. 1999). The coastline of East Anglia is thus likely to experience the 

greatest relative sea level rise within the UK. 

In the UK, many coastal defences will not be sufficient to cope with future sea level 

rises, increases in storm activity and consequent impacts on erosion patterns, and defence 

improvements are both costly and frequently not a desirable solution.  Thus, decisions 

regarding which stretches of coastline should be protected, what the nature of the protection 
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should be and what should happen to unprotected stretches are questions that urgently need to 

be addressed (Gill et al. 2001). 

For species such as Little Terns that depend on coastal habitats and marine resources, 

and for which East Anglia is a region of particular importance, these issues are clearly likely 

to be critical.  For Little Terns, some of the key questions to be addressed are: 

 

1. How threatened are current Little Tern breeding sites? 

2. Where could new breeding habitat be created? 

3. Which new locations might be best for Little Terns? 

4. What are the other constraints on habitat creation at these locations? 

 

The threats to current Little Tern sites from climate change and sea level rise will 

depend on future levels of storm activity, coastal erosion and associated coastal defence 

policies. In addition, there may also be indirect threats as a result of changes in the numbers 

and distribution of people, in response to temperature changes and altered coastlines.  The 

vulnerability of particular stretches of coastline will also be influenced by coastal defence 

strategies elsewhere along the coast, if local sediment transport patterns are altered as a result. 

The creation of new breeding habitat for Little Terns may either result from 

opportunistic involvement in coastal management strategies that could also benefit Little 

Terns, or through strategic planning to create specific types of habitat.  Both will require a 

greater understanding of the factors influencing Little Tern colony distribution than we have 

at present, although this may be more critical for any strategic option that was focussed 

principally on Little Terns as a target species.  Identifying other constraints on habitat creation 

will also be a key part of any strategic plan. 

The answers to these questions will require multi-disciplinary approaches to research, 

integrating models of sea level rise, sediment movement, flood patterns, habitat changes and 

species responses to these changes.  The development of these models is a major aim of the 

research currently taking place at the Tyndall Centre for Climate Change Research 

(www.tyndall.ac.uk).  The Tyndall Centre’s coastal simulator study aims to map the range of 

potential future states of stretches of coastline in East Anglia, which may result from different 

sea levels and policy decisions.  The implications of these future states for the habitats and 

species that occur there are then assessed, together with the socio-economic implications of 

the changes.   

The modelling of biodiversity responses to habitat change varies depending on the 

amount of information available for each species.  In the case of Little Terns, the factors 

determining colony location and breeding success are currently poorly understood. 

Predictions for this species will thus be based initially on expert judgement, alongside an 
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emphasis on the research requirements for improving the predictions in future.  In particular, 

the relative importance and influence of food supplies, predation, disturbance and habitat type 

on colony location and breeding success need to be quantified in detail. 

One research project that is currently underway may provide a means of assessing 

some of these issues.  A Tyndall Centre study of coastal tourism and biodiversity is currently 

mapping the distribution of tourists and breeding birds on all Norfolk and Suffolk beaches.  

The breeding bird surveys are land-based and include a suite of habitat measurements for 

each 200m section of beach.  The distribution of tourists is mapped by videoing the coastline 

from a small aircraft and digitising the locations of all people present on each section of 

beach.  This information will allow analyses of the influence of habitat type and human 

distribution on the distribution of breeding birds.  This information can then be used within 

predictive models of the consequences of sea level rise for the distribution of tourists and of 

breeding birds. The distribution of breeding birds may be altered both directly, as a 

consequence of habitat change, and indirectly, as a consequence of changes in human 

distribution.  This study is currently focussed on breeding wader populations (principally 

ringed plovers, Charadrius hiaticula, and oystercatchers, Haematopus ostralegus), but can be 

extended to tern populations very easily. 

 

In conclusion, the coastline of East Anglia is likely to change significantly in the near 

future, largely as a result of policy decisions taken in response to sea level rise.  The 

implications of these changes for breeding Little Terns are currently difficult to predict 

because of a lack of understanding of the factors that are important in determining colony 

location and breeding success.  It seems highly likely that food supplies will be a key factor 

here – if this is the case, a better understanding of prey populations will be critical for 

determining optimal habitat creation schemes.  The design of habitat creation schemes will 

also need to take account of variation in habitat quality and the importance of human 

disturbance and predation impacts. 
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Introduction 

 

In the United Kingdom and Ireland, Little Terns nest in well-camouflaged shallow 

scrapes on sandy or bare shingle beaches, spits or inshore islets. They appear to prefer areas 

with a relatively open landscape as this helps maintain visual contact between chicks and 

returning adults, and provides forewarning of approaching predators or disturbance events. 

Unfortunately, quality habitat of this type may be becoming less available to Little Terns, due 

to increased human disturbance, loss to coastal erosion or increased presence of predatory 

species. Safeguarding the future of this species may therefore depend on creating new nesting 

habitat.   

The creation of nesting habitat for Little Terns can be achieved by two means. 

Existing degraded habitat can be restored, using a variety of micro-management techniques to 

make it suitable for nesting terns. Alternatively, the construction of offshore islands or the 

strengthening and stabilising of beaches can create new previously unoccupied habitat. The 

removal and disposal of dredgings to create and maintain deep-water ports, provides a source 

of material to create habitat. Parts of the south-east coast of the UK have benefited by the 

strategic placement of dredged material as ‘beach recharge’ to aid sea defences, and in the 

process created viable nesting habitats for terns. The creation of islands and habitats from 

dredgings can be very beneficial to terns and other wildlife but should not be seen as an 

alternative to the protection and maintenance of naturally occurring islands and beaches or as 

compensation for the loss of those sites currently being used. 

 

Habitat Creation using Recharge Techniques 

 

Recharge islands are initially vegetation free, usually lack mammalian predators and 

their inaccessibility will often reduce human disturbance. Terns may readily colonise those 

spoil islands that have the right size and topographic profile, and the correct substrate of 
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either bare sand or shingle. The following characteristics are derived from the successful 

prescriptions outlined by the National Audubon Society (Kress & Hall 2002).  

 

Location 

The correct location is important, as man-made islands are often built to act as sea 

defences in areas where no island previously existed and may be subject to greater erosion 

forces from the tides.  If dredging and maintenance is not continued, these man-made islands 

may have a shortened existence, leaving any bird populations that have become dependant on 

them vulnerable. As a response to predation and disturbance, terns prefer isolated areas. 

Islands further away from the mainland promote the best opportunity as access by mammalian 

predators may be eliminated and even avian depredation may be reduced if the colony is 

isolated enough. There may be issues with greater erosion and flooding problems further from 

the coast and the cost and logistics of establishing colonies on such isolated islands may be 

prohibitive. The positioning of recharge sites away from obvious public access points will 

also help reduce disturbance by humans. Positioning sites within foraging range of suitable 

foraging areas is also important otherwise terns may either fail to colonise the site or 

experience breeding failures. (Holloway 1993, Perrow 2003). 

 

Substrate 

The composition of the dredgings, in terms of particle size, is of primary importance, 

though not always controllable. Good coarse sand (construction grade) or beach quality sand, 

containing small pebbles and shells is preferable (Gochfeld 1983, Quinn & Sirdevan 1998).  

Any slurry comprising of too great a proportion of silt, clay and fine sand may puddle and 

collect water after rain or high tides resulting in flooded nests, drowned or chilled chicks 

(Gochfeld 1983). Recharging of materials on the deposition banks is best undertaken when 

the birds are not using that habitat for either nesting and roosting, so predominantly between 

October and March whilst the birds are in their W African wintering range. Care should also 

be taken not to undertake recharge work during sensitive times for local fisheries.  

 

Size, shape & profile 

The ideal size of islands for terns is about 7-10 acres, although larger islands may 

also be used, especially the spits at the ends of these islands. Topographically, an elevation of 

3m or less is preferred, producing an island profile with rounded peaks of deposited materials 

with gentle slopes running down to the water. There must be enough space to provide 

breeding room above the anticipated high tide mark or for refuge from inundation. It appears 

that terns prefer not to roost or nest in areas where their view of the surrounds is obscured, 

those sites without an encircling berm or obstructions often having more immediate results.  
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Shape may not be as critical as location or substrate composition but evidence suggests that 

kidney-shaped islands, orientated towards the prevailing currents, may be less susceptible to 

erosion than more circular or elongated islands. 

 
 

Case Studies 
 
 Foreshore recharge and habitat creation in the Blackwater estuary. 

 

Harbour dredgings from Harwich and Felixstowe have been moved to the 

Blackwater estuary between 1998 and 2002. Although Harwich Haven 

Authority commissioned the dredging, the placement of the gravels is the 

responsibility of the Environment Agency. 

The objective was to place 100,000m3 of gravel recharge material in the 

inter-tidal zone, which will provide short-term protection for the Old Hall 

Marshes nature reserve amongst others. Dredgings were placed upon areas 

totally eroded of sediment and scoured down to base substrate to avoid negative 

impacts on wildfowl and wader feeding areas. Blackwater Little Terns are quite 

nomadic and opportunistic. Traditional nesting sites once included Packing 

Shed Island, between Old Hall Marshes and West Mersea, but the increasing 

Herring Gull population displaced the colony. Terns moved firstly to Cobmarsh 

and then to Pewet Island, where they colonised earlier areas of recharge and 

recently peaked at 104 pairs. Pewet Island is strategically important as it forms a 

breakwater across the entrance to Bradwell marina, and dredgings were 

deposited directly onto the island to shore up severely eroding areas of salt 

marsh.  

Material was discharged in a high pressure jet from a vessel at high tide. 

There is limited scope to determine particle size or mound shape/profile at this 

stage, though in one instance, a mini excavator and dumper were shipped onto 

the mounds to finalise the landscaping. 

Since the aim of these projects is coastal defence, little regard is given to 

the type of material dredged or indeed the particle size, which can range from 

greater than 100mm down to coarse sand and only the action of tides can 

produce a final substrate attractive to terns. Most of the transitory offshore 

mounds provide insufficient tide-free habitat for nesting terns, and it is only 

where material accumulates and abuts the eroding salt marsh or sea wall that 

sufficient habitat exists, such as at Cobmarsh Island, Shinglehead Point and 
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Eastern Quarter Spit. However, even these sites succumb to the highest of 

spring tides.  

Whatever the reason for foreshore recharge, be it coastal defence or 

specifically habitat creation, the system is far from sustainable, given the nature 

of the incoming tides and limited opportunities to source replacement materials. 

However, to stem the rate of particle dispersal, brushwood groynes have been 

positioned at several locations, one of them on Eastern Quarter Spit, at Old Hall 

Marshes. Although they have suffered greatly in the face of some tides, they are 

proving quite effective in slowing the rate of redistribution and salt marsh 

coverage by the dredged materials. Although Little Terns have yet to nest on the 

Eastern Quarter Spit, the substrate has proven attractive to both Oystercatcher 

and Ringed Plover and so hopefully it is only a matter of time before they do. 

P. Charlton 

Manager, Old Hall Marshes RSPB Reserve 
 
 
Sand and Gravel Recharge, Hamford Water NNR. 

 

There are three sites within Hamford Water that have been recharged, 

these are known as Stone Point, Horsey Island and Foulton Hall Point. All these 

sites have been recharged with sand and gravel, but the Horsey site has also 

been recharged with soft silts. 

 

Stone Point 

Stone Point is a spit of land that runs from Walton On Naze to the 

entrance of Hamford Water; it is made up of intertidal mud flats, creeks, 

saltmarsh, saltwater lagoons, sand dunes and beach. The recharge that took 

place was to slow down coastal erosion as the spit is seen as one of the defences 

for the saltmarsh within the NNR. The recharge was in the region of 200,000 

tons and was placed as a long strip from one end to the other about 2 metres 

high and 12 metres wide. The recharge took place between January and April 

1999. Most has now moved, some has migrated backwards onto the old dunes, 

some has moved northwesterly, extending the point and raising the height, and 

some has moved onto an offshore sandbank. Stone Point is the only area in the 

NNR that has public access and has been a Little Tern nest site for some years. 

At one time, it was wardened continuously, but in recent years has only had 

fencing to protect it. Before the recharge there were 8 to 10 pairs using the site. 

In 1999, this increased to 15 pairs and numbers have stayed the same since. The 
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site has moved along the beach towards the point where the largest area of dry 

sand is now located. 

 

Horsey Island 

The recharge on Horsey is part of a wave break system to protect the 

island that was started in July 1988. A number of old steel barges were sunk and 

sand and gravel were pumped between the seawall and the barges. This is only 

overtopped on the highest tides and six or seven pairs of terns use it every year. 

In February 1998, the area between the sand and the seawall was recharged with 

soft silts, stabilising over the summer and winter. In the following spring the 

first signs of plant life appeared and by spring 2000 it was well established. The 

plants were fairly dense, up to 30cm tall. 2000 was the best year for Little 

Terns, with 102 pairs using it successfully. The following year the silt was 

recharged again to bring it up to the original salt marsh level. Unfortunately, 

this new silt layer did not produce any plant growth and tern numbers returned 

to about a dozen and stayed at that figure for 2002 as well.  

 

Foulton Hall Point. 

The recharge at Foulton hall was approximately half a mile north of the 

third tern nest site and was put in place during September 1999. During the 

following winter, the recharge migrated both north and south and added to the 

beaches that the terns favour. The following season was the one in which 

Horsey did exceptionally well, however, the site (Pewit Island) still attracted 11 

pairs. In 2001, numbers went up to 30 pairs and to 34 pairs in 2002. Before the 

recharge took place, the colony was highly susceptible to flooding. Although a 

few nests are still lost, since the recharge the extra sand has given the birds 

more room to use above the high tide mark. 

 

The number of nesting Little Terns within the NNR has remained 

constant between 40 and 50 pairs, except for the 2000 season, when the man-

made site at Horsey had good plant growth and nest numbers more than doubled 

to 113. The biggest benefit that we have seen from the recharging of the sites is 

a reduction in losses to nests by high tides. 

Leon Woodrow 

Warden, Hamford NNR. 

 (Schmitt 2003). 
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Dredge spoil from a port maintenance scheme has also been successfully used for Little 

Tern projects in Australia. At Rigg Island, Gippsland, Victoria, dredgings were used to raise 

existing nesting sites and to create safe new nesting islands. This resulted in a significantly 

improved breeding success for the terns (Gummer 2003). 

 

Site Maintenance & Micro-Management 

 

To maintain current nesting sites or to reclaim degraded historical habitat, micro-

management might be required. Beaches, by the nature of the tides and of the wind, are early 

successional habitats, regularly scoured clear of encroaching vegetation and subject to the 

natural renourishment of the substrate. This maintains the suitable habitat conditions for 

nesting Little Terns. What little vegetation or material is allowed to establish acts beneficially 

to provide shelter from predators and can offer respite from the climate, providing shade or 

protection from wind blown sand, for example.  

On many man-made structures used for coastal defence the profile and heavier 

composition of the substrate necessary for the role of protection prevents the natural removal 

of vegetation. This may allow enough vegetation to establish that terns are discouraged from 

returning to nest. Vegetation cover then needs to be removed or buried. The application of 

more discharge may provide a vegetation free surface for another couple of seasons. It may 

also allow the area to be re-profiled, if need be, to a shape more sympathetic to the terns’ 

requirements. Alternatively, the vegetation can be removed, depending on its location and 

density by a range of methods, from hand pulling through to harrowing by tractor or even 

using a bulldozer to turn over the surface. The clearing of vegetation to create an open sandy 

nesting area allowed a colony of Little Terns to successfully relocate when their original site 

was developed during an airport construction at Botany Bay, moving to Spit Island in the 

Towra Point Nature reserve (http://ssec.org.au/towra/html/little_tern.html, viewed in 2004).  

 

Alternative Habitats 

 

A small but significant proportion of the UK population of Little Terns breed on islets 

in saline lagoons. Saline lagoons are a rare and localised habitat in both Britain and 

throughout Europe and hence they are a EU Habitats Directive priority. In parts of Europe the 

importance of salinas for Little Terns appears to be increasing as beach habitat becomes less 

available (Catry et al. 2004) and the 1,300 hectares of similar habitat in the UK may play an 

increasingly important role in the future conservation of Little Terns and other species. 

Saline lagoons are under threat from a number of factors. As they are not major 

feeding areas for Little Terns, lagoons predominantly provide safe nesting habitat, so 
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problems such as seawater inundation, upsetting the balance of saltwater and freshwater, or 

pollution and nutrient enrichment, may not affect the terns directly. Losses through tourist or 

industrial development, degradation by neglect, especially the encroachment of vegetation, 

and in filling either deliberately or by gradual sedimentation, are the major problems.  

Beyond the legal protection of the sites from development, the maintenance of saline 

lagoons is the key to their survival. Nesting islands need to be maintained free of vegetation 

and sufficiently isolated to deter predators and competition from other nesting species, 

particularly gulls. Vegetation can be removed or can be covered over with shingle to provide 

a scrape substrate. Accumulated silt needs to be regularly removed and water levels 

maintained. Anti-predator fencing and, where necessary, a perimeter fence to limit human 

activity may be beneficial. 

Although not recorded for Little Terns in the UK, the establishment of colonies on 

artificial or alternative sites has been successful for other Sterna terns. Common, Caspian and 

Forster’s Terns Sterna hirundo, S. caspia and S. forsteri have successfully bred on nesting 

rafts and man-made islands, whilst Least Terns have been encouraged onto artificial islands 

and even gravel covered rooftops, out of reach of predator populations (Dunlop et al. 1991, 

Lampman et al 1996, Quinn & Sirdevan 1998, Krogh & Schweitzer 1999, Powell & Collier 

2000, Kress & Hall 2002).  
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Introduction 

 

Little Tern has a cosmopolitan distribution across Europe into Asia, Australia and 

New Zealand and North America, with at least six subspecies (Cramp & Simmons 1985). In 

the Palearctic, its breeding range extends from the Atlantic coast to Central Asia and from the 

Mediterranean in the south to Fennoscandia and Russia (to 57oN) in the north. Important 

populations occur in Russia, Italy, Turkey, Spain and the UK The European population 

winters mainly along the coast of West Africa as well as East Africa, the Red Sea and the 

Persian Gulf (Tomialojc 1994). 

Little Tern is not only rare in the UK but is also in long-term chronic decline, from 

2850 to 2085 pairs between the 1985-1987 Seabird Colony Register and the 1999-2001 

Seabird 2000 surveys (Ratcliffe this volume). Although data is patchy, this is likely to mirror 

the fortunes of the species in Europe as a whole. Suggested reasons for the decline are 

manifold including reduction in productivity due to predation by foxes Vulpes vulpes (RSPB 

2002), excessive human disturbance, particularly on beaches, and habitat change (Cramp & 

Simmons, 1985). Local populations are thought to be highly unstable in both numbers and 

distribution due to both natural (e.g. high tides) and human factors (Tomialojc 1994).  

Nesting occurs in open areas adjacent to fresh, brackish or marine waters, preferably 

on islands or peninsulas either on coastal sand, shingle or shell beaches or sandy islets on 

larger rivers (Tomialojc 1994). However, in North America, the species has now taken to 

nesting on extensive flat roofs of buildings (Cramp & Simmons 1985). Whilst dense 

vegetation is generally avoided, there are records of birds using low crops such as fields of 

sugar beet or barley (Tomialojc 1994). Little Terns typically forage over water to collect food, 

for the most part by hovering followed by plunge diving, but also by swooping to collect 

items from the surface. Whilst fish generally dominates the diet, Little Terns are rather 

catholic in their tastes. For example, Cramp & Simmons (1985) describe 17 important fish 

taxa of widely differing form and habit. The diet also includes invertebrates especially 
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crustaceans and insects, as diverse as shrimps (e.g. Crangon spp.), crabs, grasshoppers 

(Orthoptera), flies (Diptera) and even ants. 

Whilst Little Tern breeds colonially, it does so in far looser grouping than other 

Sterna species (Avery, 1990a), typically ranging from 2-50 nests in single-species colonies 

(Tomialojc 1994). However, in the UK, at least seven British sites have held over 100 pairs in 

at least one year since 1969 (Avery 1990a). Moreover, data from the Little Tern group in the 

UK show that around 53% of the 1397 pairs recorded at the main colonies were in 20% of the 

colonies, with these seven each holding a minimum of 85 pairs. This concentration into a few 

larger colonies is thought to be risky as it attracts the attentions of predators such as foxes and 

Kestrels (Falco tinnunculus), which then may decimate eggs and chicks respectively (e.g. 

Durdin 1992). It is implied that concentration has been caused by protection of colonies 

through erection of fences and proactive wardening, and that the choice of suitable nesting 

habitat is rather limited. This is partly driven by Little Terns being almost exclusively coastal 

in the UK unlike in the rest of their range where they commonly breed alongside large rivers 

or even lakes. As well as continuing to protect important colonies, current thinking is 

focussing on creation of new nesting habitat as a means of dissipating population 

concentration and ultimately decreasing predation and improving productivity. However, this 

ignores the potential importance of food supply, and as documented by Avery (1990a) food 

shortage is not thought to be a problem for this species unlike other Sterna terns e.g. Arctic 

Tern Sterna paradisaea (Avery 1990b). However, the author did state more data was required 

to confirm this. 

In this paper, we briefly review the use of the North Denes colony at Great Yarmouth 

on the east Norfolk coast, the largest colony in the UK which has recently consistently housed 

>10% of the UK population and around 2% of that in Western Europe (Cramp & Simmons, 

1985). We then discuss the reasons for the selection of this area rather than areas that are 

apparently more suitable close by; focussing on food supply as the main factor responsible for 

the observed pattern.  

 

Background information and study site 

 

The area under study incorporated the Great Yarmouth North Denes Special 

Protection Area (SPA), including not only the colony at North Denes but also the stretch of 

coast to Winterton National Nature Reserve (NNR) some 12km to the North (Fig. 1). The 

opportunity to study Little Terns was derived from the pre-construction impact monitoring (in 

2002/3) of the wind farm proposed by Powergen Renewables Ltd., at Scroby Sands around 

3km offshore from the colony at North Denes. With the failure of the colony at North Denes 

in both 2002 and 2003 as a result of human disturbance, birds re-located in numbers to 
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Winterton. In 2002, at least 124 pairs fledged at least 58 chicks (S. Schmitt RSPB, pers 

comm.), with this success paling into insignificance in relation to the 233 pairs and 447 young 

fledged in 2003. In contrast, around seven pairs fledged five young at North Denes in 2002 

followed by 10 pairs fledging just two chicks in 2003.  

There has been interchange of colony location in the study area over the last 100 

years or so. For example, Little Terns have been known to nest in the Horsey-Winterton area 

since 1919 with 20-40 pairs documented by Riviere (Taylor 1999). Fifty to 60 pairs returned 

in 1920 but young boys robbed the nests. Thirty pairs nested on shingle swept inland of a 

breach of the Old Hundred stream by a severe storm in 1938. By 1967, the colony had moved 

towards Winterton, growing to 90 pairs by 1972, the second largest in the county behind 

Blakeney Point. With increasing human pressure the colony declined and by the early 1980’s 

<10 pairs were present, reducing to only sporadic occupation in the early 1990’s. A small 

colony between Winterton and Hemsby, which held 20 pairs in 1985, had been deserted by 

1990, also as a result of human disturbance. From 1994, there has been an increase in the 

number of pairs attempting to nest at Winterton: with 2 pairs in 1994, 6 (raising 3 young) in 

1996, 14 in 1997, 16 in 1999 and 32 in 2000 (ECON 2001). Success was limited by high tides 

in 1997 and 2000, but otherwise, other causes of loss at the egg stage were important and 

predation and/or disturbance by people and their dogs were implicated.  

Elsewhere along the coast, Riviere noted that Little Terns had attempted to nest at 

Caister since the early 20th Century but the nests were invariably robbed by collectors (Taylor, 

1999). A few pairs (up to 8 in 1955) continued to try to nest during the 1950’s, with little 

success. In contrast, Little Terns were not known to nest at Yarmouth until World War II 

when human activity was restricted. A large colony was established in 1945. After the 

removal of the mines and barbed wire from 1946, some birds were displaced to Scroby sands, 

which was then permanently exposed as an offshore island, except at times of storm and 

extremely high tides. A few pairs (maximum of 9) intermittently attempted to breed at 

Yarmouth between 1950 and 1983. On Scroby, 27 pairs were present between 1948 and 1951. 

The island was submerged in the year of the Great Flood in 1953 but reappeared again in 

1954. Breeding resumed in 1955 with up to 15 to 1963 (Taylor 1999). Even then, success 

appeared to be generally limited because of high tides. A switch to the North beach (North 

Denes) occurred following the submerging of Scroby in 1965, although 15 pairs were present 

in 1976 when it appeared for the last time. At North Denes, the terns enjoyed little success 

until 1983 and 1984 when part of the beach was fenced off to allow a sewage pipe to be laid. 

Successful nesting and fledging of young then occurred. With fencing and proactive 

wardening and protection by the RSPB from 1986 onwards, North Denes rapidly became the 

premier nesting site for Little Terns, not only in East Anglia, but also the UK. At its peak in 
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1991, the colony contained 277 pairs and throughout the 1990’s to 2001 regularly supported 

>200 pairs.  

 The level of success at North Denes has varied considerably over the years, with the 

number of young fledged per pair ranging from 0 to 1.74 (Wooden et al. 2003). The highest 

number of chicks fledged was 336 in 1998. In contrast, in 1991, despite successful egg laying, 

up to 96% of chicks were taken by Kestrels (Durdin, 1992). Total failure was also reported in 

1996, with high tides, fox predation of at least 65 nests, followed by predation of all chicks by 

Kestrels (Joyce & Durdin, 1997). Although losses of eggs and chicks to high tides occur 

periodically, predation has emerged as the key issue determining the success of the colony. 

This led to a programme of supplementary feeding of white mice at known Kestrel nests and 

the use of artificial shelters for Little Tern chicks. Whilst the former practice has been 

suspended as a result of further research questioning its efficacy (Smart & Ratcliffe, 2000), 

the latter continues.  

 

Methods 

Sampling stations and timing of surveys  

The basis of the study was to simultaneously sample both foraging Little Terns and the prey 

resource available to them at sea. To this end, a sample grid was established, with fixed 

inshore (c. 150-200 m from shore) sampling stations at approximately 3km intervals along the 

coast. Stations corresponded to the landmarks of Great Yarmouth, North Denes, Caister, 

California, Hemsby (added in 2003), Winterton, Horsey, Waxham (adjusted from Sea Palling 

in 2002) and Eccles. The former four sites fall within the Scroby Sands area under 

investigation during the impact assessment of the wind farm. For this, fixed sampling stations 

were also established offshore of these sites at distances of 3km and then 2km (2km and then 

3km in the case of Caister and the Caister shoal) offshore, corresponding to the western and 

eastern edges of Scroby sands respectively. An equivalent grid of sampling stations at 3km 

offshore was also established from Winterton to Eccles in the area known as the ‘Would’ in 

2002. Only data inshore of the western edge of Scroby are presented here for direct 

comparison. Unfortunately, because of the lack of bird and fish use of these offshore sites (see 

below) and a lack of resources, the offshore sampling stations in the Would were abandoned 

in 2003. In addition, the sampling stations from Horsey to Eccles could also not be sampled 

beyond the first occasion in 2003.  

Stations were sampled for both birds and fish at approximately fortnightly intervals 

during the breeding season of May/June to August/September. The first sample was some 

three weeks earlier in 2003 (6th May) to better incorporate the establishment period of nesting 

birds. Moreover, sampling was begun later at Winterton and the Would in both years as birds 

only established after failure at North Denes. Sampling was conducted on different, often 
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subsequent, days at Scroby and in the Would in 2002, and on the same day by the end of the 

study in 2003. A total of six and five surveys were undertaken at Scroby and the Would 

respectively in 2002, with nine surveys of each area in 2003, although only the prey resource 

was sampled on one occasion at both Scroby and Winterton in the latter year.  

 On each occasion, surveys were begun between 07.00 and 09.30hrs and continued to 

between 16.00 and 20.00hrs, with the speed of operation depending on the state of the tide 

and the time taken to process the samples obtained in the prey studies. Surveys were 

undertaken across a range of tides and conditions and the route around the study area was 

varied wherever possible, in order to sample different stations at different times of day. All 

work at sea was conducted from the chartered ‘Sea Venture’, a registered 10m work- and 

fishing boat operating from Gorleston.  

 

Bird surveys 

At each survey station on each occasion, birds were recorded over ten minutes 

observation along transects generally equating to 1000 m length, with the observer moving 

around the boat to cover 3600. Using the relationship between platform and eye height of the 

observer, it was estimated a distance of 300m from the observer could be readily and 

routinely seen by eye. High-resolution 10-15 x 40 Leica binoculars were used to confirm 

species identity where necessary.  

The method used produces a count, most appropriately thought of as an index of 

abundance. In order to allow comparison with other studies, an approximation of density was 

also calculated from the birds seen within the 60 ha area sampled (1000 m long by 2 x 300 

m), accepting that this was an overestimation of birds flying through the transect. Whether 

Little Terns were foraging, actually fishing or commuting, was also recorded.  

 

Prey resource surveys 

A net was developed to sample the prey available to Little Terns, with the premise 

that the upper 30 cm of water surface, appeared to be the limit that may be fished by Little 

Terns. This was derived from the observation that this 22-24cm (with a 4-6cm tail) bird does 

not immerse much below the surface of the water even when plunge-diving. In 2002, a 

modified Riley push net was used, with floats keeping it at the required height in the water 

column when towing. In 2003, this was superseded by a larval tow net comprised of a 

rectangular tubular stainless steel frame filled with lead with internal dimensions of 92 cm x 

30 cm, with a 2 m long net of 5 mm mesh. Two vanes of 220 mm by 150 mm at an angle of 

15 ° (from vertical) welded on the dorsal side of the net, bring the net to the surface when 

towed at 3-3.5 knots. Two tows were conducted usually against the tide, over 500m to and 
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from the centre point of each fixed sample station. The net thus sampled 1000 m x 0.92 m = 

920 m2 at each station.  

 In order to calibrate the larval tow net against the modified Riley net used throughout 

2002, both nets were towed simultaneously at all sites at Scroby on five occasions (6th and 

26th May, 2nd and 11th June and 31st July) during the 2003 season (Fig. 1). This was 

undertaken in periods of both ‘high’ and ‘low’ fish density to provide a suitable range of 

comparison. The catches in the two ‘legs’ of the Riley net fitted with different mesh sizes 

(9mm and 3mm stretched) were pooled as one catch for comparison against the larval tow 

net. The data from the resulting 60 paired tows was compared using linear regression 

following the log10 + 1 transformation of density (individuals [ind.] m-2) of both fish and 

invertebrates. The resulting highly significant relationships (p<0.001) allowed conversion of 

data collected in 2002 and direct comparison of prey densities between years. 

During all tows, an average depth was recorded by an on-board echo sounder. Upon 

completion of the tow, the net was hauled alongside the boat with a mechanised hauler. As 

the net was lifted from the water, water clarity was estimated by recording the depth at which 

the frame of the net could no longer be seen (i.e. analogous to the standard Secchi disc 

method). Once on board, the net was inverted and a careful search for retained animals 

undertaken. 

All jellyfish were identified, counted and immediately returned to the water. Any fish 

and invertebrates conceivably falling prey to Little Terns were immediately preserved in 70% 

industrial methylated spirit and labelled appropriately. Identification of invertebrates was 

undertaken using Hayward & Ryland (2000). Fish were identified using Wheeler (1969) as 

well as Hayward & Ryland (2000). It proved impossible to separate the larvae of Herring 

(Clupea harengus) and Sprat (Sprattus sprattus) prior to the development of the ridge of 

scales on the ventral keel on Herring. The generic term ‘clupeid’ (‘whitebait’ in fishing 

parlance) was thus used.  

 

Foraging behaviour of Little Terns 

At both North Denes and Winterton colonies in both years, observations of foraging 

birds were made over all states of tide and at various times from 10.30 hrs until 18.00 hrs over 

one day at approximately fortnightly intervals. In 2002, six visits were made to each site from 

June onwards. In 2003, six visits were made to North Denes from May onwards, with five to 

Winterton beginning in June, when nesting began in earnest. 

Observations were initiated by scanning for foraging birds, which were readily 

identified by their specific flight patterns and actions. These involve patrolling relatively low 

(c. 3-8 m) over the sea adopting a head-down attitude, before hovering rapidly for a few 

seconds and then diving at high speed to immerse just below the surface. Upon emerging 
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from the water after a dive, a bird shook itself vigorously in flight as it dealt with any prey 

captured. Other attack procedures of swooping at a moderate (c. 45o) angle to splash upon the 

surface and sudden swooping without diving to pick prey off the surface (‘surface pick’) in 

the manner of marsh terns (Chlidonias spp.), were also observed. 

 Birds were always readily located at Winterton, but at North Denes, if no birds were 

visible, patrols over a limited area of beach (c. 1km) were made until birds were located. A 

foraging bird or bird leaving the colony as a precursor to foraging was followed using a 

telescope (30x magnification Kowa TSN4) until lost from sight or had successfully captured 

prey and was returning to the beach to feed a chick or partner. Occasionally, a bird fed a chick 

or partner visible to the observer and observations could continue with the same bird.  

During each timed (secs) observation of a foraging bird, the number of attacks 

(usually dives) was recorded. This was subsequently expressed as a rate per minute (dives 

min-1). Following a successful attack, the prey was generally visible briefly in the bill before 

being swallowed or carried for display or presentation to a partner or chick. The prey was 

measured relative to bill length (30 mm) followed by its identification into basic categories of 

‘fish’ or ‘invertebrate’. At greater distance (>200m) or when the bird was facing away from 

the observer, it became more difficult to determine whether prey had been successfully 

captured or not. The calculation of the dive rate resulting in the capture of fish (dive with fish 

min-1) may thus be slightly conservative. The approximate distance at which foraging was 

undertaken (enabled with experience of surveys at sea with known eye height-see above) was 

also recorded 

The numbers of birds followed depended on the numbers foraging. In total, between 

2-30 and 4-38 foraging bouts (which includes repeat observations on the same individuals or 

members of a pair) were observed on any occasion at North Denes and Winterton 

respectively. Total observation time on each visit varied from 2.5 to 91 minutes, primarily 

limited by the infrequent foraging of a small number of birds at North Denes. Overall, more 

than 12 hours of observations were made over 318 foraging bouts during which 430 prey 

items were successfully captured. 

 Statistical analysis was performed on a number of parameters of foraging to explore 

seasonal patterns of foraging at each colony and to compare differences between birds at the 

colonies. This was conducted for both years of the study separately. The variables tested were 

distance from shore, successful dives min-1 and dives capturing fish min-1. Non-parametric 

Kruskal-Wallis tests were used to explore seasonal trends. Any differences between the 

colonies were explored with Mann-Whitney U-tests after all data for all occasions were 

pooled (irrespective of seasonal patterns) because of the relative paucity of data for some 

variables (particularly relating to the small number of birds at North Denes). 
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Chick diet and provision rate 

In 2002, a series of photographs were taken from a hide in the colony at Winterton to 

identify the prey, particularly fish, presented to chicks. This confirmed that the identification 

of clupeids or sand eels (Hyperophus spp.) was straightforward when observed through the 

30x telescope used during observations, as a result of the very different length to width 

dimensions of these different taxa. Observations on chick feeding commenced with the bulk 

of chick hatching. In 2002, observations were first undertaken on 1st July at North Denes and 

2nd July at Winterton. Four visits were undertaken at fortnightly intervals to each site until 12th 

August, where after chicks had fledged and left the beach. With an earlier season in 2003, 

observations of chick feeding were first undertaken on 19th June at North Denes and 20th June 

at Winterton in accordance with the similar initiation time of the colonies at both sites. Three 

visits at fortnightly intervals were then made to North Denes until 18th July until fledging of 

the small number of chicks. At Winterton, a total of 28 visits were undertaken. These were 

divided between eight weekly periods from 16th June to 4th August.  

Observations were undertaken in the period from 09.00 to 20.00 hrs (dusk) at all 

states of tide and weather conditions. Continuous observations on a brood and, where 

possible, up to three broods simultaneously, were conducted for a duration of up to 5 hours, 

with the limiting factor being chicks moving from sight, especially as a result of disturbance. 

All observation periods of <45 mins were discounted when calculating provisioning rate as 

chicks tended to be fed in intensive ‘bursts’ by both parents. This was because the chance 

inclusion or absence of intensive feeding activity, in too little observation time may have led 

to bias. However, in 2003 at Winterton, observations were also conducted on flying juveniles 

and as tended to move every few minutes and be lost in the flock, ‘composite’ observations 

comprising a few minutes upon each juvenile were compiled. In total, in excess of 145 hours 

observation were conducted. 

During timed observations, the identity (species of fish or invertebrate where possible 

or unknown) of the prey provided, its size (relative to bill length of the adult); and its fate (i.e. 

eaten by chick, eaten by adult or removed by adult), were recorded. The number of feeds to a 

brood was thus transformed into an individual provisioning rate (feeds chick-1 hr-1). In total, 

615 prey items were recorded.  

Non-parametric Kruskal-Wallis tests were used to explore seasonal trends within 

each colony in both years. Any difference between the colonies could not be tested in either 

year, because of the paucity of data from the small number of birds at North Denes.  

 

Results 

 

Temporal and spatial distribution of birds at sea. 
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Little Terns recorded at sea were distinctly aggregated around the colonies at North 

Denes and Winterton in both 2002 and 2003, despite the large variation in the numbers of 

birds between sites and years (Tables 1 & 2). Birds away from the colony were more 

regularly recorded along the coast (i.e. at Caister and California in the case of Scroby and 

Horsey in the case of the Would), than directly offshore from the colony. However, a small 

number of birds were recorded immediately offshore from the colony at North Denes and at 

the stations in the north or south of the study area at the edges of Scroby Sands themselves, 

especially early or late in the season, before and after breeding. In contrast, not a single bird 

was recorded 3km offshore from North Denes in either year or at any site in the Would in 

2002.  

 

Inter-annual fluctuation and spatial distribution of prey resources 

A total of 30 potential prey species, including 13 fishes were captured in the two 

years of  study. Clupeid fishes were by far the most common taxon, with a maximum density 

>2 ind. m-2. Only the Ghost shrimp Schistomysis spiritus (maximum of 0.91 ind. m-2) and the 

amphipod crustacean Chaetogammarus marinus (maximum of 0.22 ind. m-2) achieved 

densities >0.2 ind. m-2, an order of magnitude lower than clupeid fishes.  

Fish, effectively clupeids, showed considerable inter-annual fluctuation, with considerably 

greater maximum densities recorded at all sites in 2003 compared to 2002 (Figure 2). 

Differences were far greater at Winterton c. 400-fold compared to sites in Scroby (< 4-fold).  

The size and growth pattern of clupeid fish captured (e.g. range of 29-46 mm in May, 

with maximum size of 52 mm in June to 54 mm in July) was consistent with them being 

young-of-the-year (YOY).  

 

Seasonal distribution of prey resources  

As fish densities were similar between North Denes and Winterton, survey data from 

both sites on different dates were used to display seasonal patterns in 2003 (Fig. 3). This 

revealed a clear increase phase from May to the end of June, thereafter numbers collapsed in 

the first week of July, staying low for the rest of the season. As the net only samples the upper 

layers of water it is not known if this pattern reflects the actual dynamics of the population or 

a behavioural shift or both. Either way, the availability of fish prey to Little Terns clearly 

changes during the season. An overlay of the typical timing of the various stages of the 

reproductive cycle seen at North Denes in the last few years (with birds typically laying eggs 

by 17th May –Wooden et al. 2003) suggests birds time breeding to coincide chick 

development with peak fish density. 

  

Foraging patterns of Little Terns  
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In both years birds foraged significantly closer to shore at North Denes than at 

Winterton, despite seasonal variation in foraging distance at North Denes in particular (Table 

3). Overall, the mean values of 38.4 m in 2003 and 139m at North Denes were thought to 

mean little to a fast-flying bird and must be treated as similar. Indeed, the value in 2003 is 

influenced by the significantly greater distances at the beginning and end of the season 

contributed by a small number of birds. In both years, birds were observed foraging in the 

surf line only 2-3 m from the beach and on one occasion in 2003 (19th June), birds also 

foraged in a small lagoon that had formed landward of the shingle ridge after a particularly 

high tide receded. This indicates the influence of tidal patterns on individual foraging events. 

Foraging distance was also remarkably consistent at Winterton, with mean values of 277 m 

(Fig. 13) compared to 319 m in 2002. Observations in 2003 showed this distance 

corresponded to an extensive offshore sand bar favoured by foraging birds. This seemed to be 

used throughout the season and unlike North Denes, there was no seasonal variation in 

foraging distance from shore in either year (Tables 3 & 4). 

Consistent with the far greater fish abundance at North Denes compared to Winterton 

in 2002, both dive rate min-1 and dive rate producing fish min-1 were significantly greater 

overall for birds at North Denes (p<0.05 and p<0.01 respectively), with a mean fish capture 

rate >2-fold higher (1.6 cf. 0.7 at Winterton) (Fig. 4). In 2003, with similar prey densities, 

there were no significant differences in either parameter between foraging birds at either site. 

However, despite the radically higher fish density in 2003, especially at Winterton, overall 

values for both dive rate and dives producing fish min-1 were similar, even slightly reduced in 

2003 compared to 2002: dive rate min-1 =. 2.34 cf. 2.9 at North Denes and 1.63 cf. 2.0 at 

Winterton; dives producing fish min-1 =1.41 cf. 1.6 at North Denes and 0.83 cf. 0.7 at 

Winterton. In 2003, dive rate varied significantly over the season at both North Denes and 

Winterton, dipping at both sites by the end of the season (Table 4). This pattern was not 

mirrored in the dives producing fish min-1, which, although showing significant fluctuation at 

both sites, was highest at Winterton at the end of the year in August, and showed a peak in 

early July at North Denes (Table 4). In 2002, there was no significant variation in either 

parameter at North Denes, whereas at Winterton, dive rate was lowest at the beginning of the 

season in late June with fish capture rate highest towards the end of the season in late July. 

Thus, in both years, the highest fish capture rates were observed as chicks neared fledging and 

were apparently not linked with fish availability.  

 

Chick diet and provisioning  

At Winterton, diet was dominated by clupeids, with a small contribution of sand eels 

and invertebrates with a number of unidentified items (Table 5). A reduced variety of prey 

was noted at North Denes, although this may be attributed to a smaller number of birds and 
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chick feeding events and thus a reduced chance of recording rarer items, than some difference 

in availability and/or selection of different prey types.   

In contrast to other variables (e.g. dive rate and fish capture rate) (above), the 

provisioning rate to chicks (feeds chick-1 hr-1) was higher at both North Denes and Winterton 

in 2003 (overall means of 3.42 and 2.99 respectively – Fig. 5) in comparison with 2002 (1.9 

and 2.6 respectively), consistent with the greater availability of fish prey. Although the 

difference in rate appears small, a chick would have received 24 more feeds a day at North 

Denes and six at Winterton in 2003. Even at Winterton this may have been enough to speed 

development rate. In both 2002 and 2003, there was no significant difference in provisioning 

rate to chicks at the two colonies. In 2002, this did not reflect the difference in fish density at 

the two sites, although testing was hampered by the small sample size at North Denes. The 

marked seasonal change in fish density, particularly in 2003, was also not reflected in 

provisioning rate, which showed no significant variation over the season at either site. 

However, at Winterton in 2002, there was significant seasonal variation in provision rate, this 

being highest at the end of the season when chicks were fledging (Table 4).  

  

Discussion 

 

In the UK, the Little Tern is thought of as an essentially coastal species, breeding on 

sand and shingle (Avery 1990). The focus on particular sites has perhaps led to the 

implication that substrate type is in some way limiting. This belies the adaptability of the 

species to different habitats and substrates in the rest of its considerable range with the use of 

sand and shingle to bare earth and even artificial substrates, with and without vegetation. 

Moreover, in our study area, the strong selection for North Denes has continued despite 

changing environmental conditions in recent years, with the continued encroachment of 

marram grass Ammophila arenaria (Wooden et al. 2003). There is also an implication that 

human disturbance and predation has forced Little Terns into larger and larger colonies, with 

birds learning from experiences in previous years and then choosing to avoid sites. However, 

this is again not borne out by the pattern at North Denes, with birds nesting in successive 

years despite complete failure in any one year as a result of disturbance, high tides or 

predation of both eggs and/or chicks. Even in 2003, after a successful year at Winterton in 

2002, birds amassed at North Denes seemingly in preparation to breed, before being displaced 

by low-flying helicopter patrols for a missing child.  

Intuitively, it is difficult, if not impossible, for a non-resident species to arrive after 

migration and predict the level of disturbance, high tides and especially predation, that might 

occur later in the season. This is particularly true if predators switch to tern eggs or chicks, as 

they become available, as is the evidence for Kestrels (Smart & Ratcliffe 2000). 
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Consequently, we suggest that it is more logical for birds to choose the location of colonies 

primarily on the basis of the available prey resource. We further suggest the extravagant 

display of flying birds carrying fish and the presentation of fish during courtship are likely to 

act as highly visual signals to other birds and advertise the quality of the foraging area and 

help trigger colony formation.  

The conclusion that food is the major determinant of colony location is reinforced by 

considering the foraging ecology of Little Terns, particularly in relation to other Sterna 

species. Superficially, there are similarities between Little Terns and their larger congeners in 

that fish are generally taken following a plunge dive from height. All species also carry a 

single prey item back to chicks. However, the small body size of Little Tern –just 60% of the 

size of Common Tern Sterna hirundo – coupled with relatively short wings (40% shorter than 

S. hirundo) support a rapid, stiff-winged flight action and the habit of intensive hovering 

before diving. It is thus likely that Little Tern expends more energy and has higher metabolic 

demands per unit body weight than larger terns. These factors coupled with relatively short 

wings mean that it is not geared to travelling long distances in search of food. Transport of 

small, single prey to chicks suggests a relatively high feeding rate is required. It thus makes 

sense if the colony is located as close as possible to a high quality, dense food source.  

Moreover, on account of their small body size, Little Tern chicks are highly 

vulnerable to a range of predators, even moderate-sized avian ones such as Kestrels. Adult 

defence of chicks may thus be essential. Even if the adults themselves seem relatively 

ineffective against predators, especially Kestrels, some defence, even just distraction, may be 

better than none. The closer the foraging grounds, the more time adults can spend being 

vigilant and attacking would-be predators. In addition, the more Little Terns that are present, 

the greater prospect for a predator to be driven off.  

 There are clear advantages for Little Terns to establish at North Denes relative to 

other sites in the area. Relatively stable fish populations between years inshore both at North 

Denes and Caister particularly, implies the Scroby area operates as a nursery for clupeids, 

although it must be stressed that it is not known when, where, or even if, either Herring and/or 

Sprat spawn in the area. The fact that, in our study, fish were first encountered as larvae, prior 

to the complete separation of their fins, strongly suggests any spawning grounds cannot be 

very far away. Further, the founding of the fishing industry at Yarmouth upon the former 

quality of the Herring fishery, illustrates the area has long been attractive to clupeids. 

However, as with many fish species, the recruitment strength of YOY clupeids, which form 

the foundation of Little Tern productivity at the North Denes/Winterton SPA, may typically 

fluctuate between years. Fluctuations may be caused by the nature of the spawning stock (i.e. 

the number of fecund females) and a range of factors influencing the number of eggs laid and 

the subsequent mortality of eggs and larvae. The availability of food to hatchlings seems 
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particularly important (see Pitcher & Hart 1982). The fact that clupeid populations at 

Winterton fluctuated enormously between years (400-fold) and far more than those at North 

Denes, could suggest Winterton receives overspill from Scroby. This may be in the form of 

either a separate spawning stock, or perhaps more likely, drift of young fish up the coast, with 

these finding suitable habitat around the offshore sandbanks at Winterton.   

The massive seasonal fluctuation in fish numbers is more difficult to explain than 

inter-annual variation. Whilst it may simply be a result of mortality, it may also be caused, or 

at least exacerbated, by the behaviour of fish, with these simply avoiding the upper surface 

layers as they grow. In contrast, the apparent increase phase of fish populations to a peak in 

late June may simply be a result of selection by the net used, with what should be the most 

abundant sizes of larval fish failing to be retained by the net. In 2003, there was a significant 

correlation between fish density and water clarity (Spearman rank correlation, rs = -0.65, 

n=108, p<0.001). This suggests fish rise in the water column as it becomes more turbid, 

potentially because of the increased availability of food and because predation risk is reduced. 

However, visually foraging birds are likely to trade-off reduced individual attack success in 

more turbid water with greater prey encounter rate. Not surprisingly, bird numbers were 

significantly correlated both with fish density (Spearman rank correlation, rs = 0.22, n=96, 

p<0.05) and water clarity  (Spearman rank correlation, rs = -0.28, n=96, p<0.01).    

The reduced availability of prey later in the season would suggest the timing of 

breeding becomes crucial, with a greater chance of success of fledging chicks if the bulk of 

chick feeding is undertaken at the peak of fish density. Development rate is known to vary, 

with birds generally fledging after 19-20 days, but this is also possible after as little as 15-16 

days (Cramp & Simmons 1985). Greater food supply is likely to increase development rate 

and reduce the time chicks are vulnerable to predation on the breeding grounds. Late nesting 

birds or those forced to re-nest as a result of losses or eggs or young chicks are intuitively 

likely to encounter greater difficulty in feeding chicks.  

However, in our study, birds were clearly able to compensate for the seasonal decline 

in available prey to some extent, as the most important measure of foraging, the fish capture 

rate, was not consistently influenced by the seasonal decline in prey availability. More 

importantly, foraging adults managed to at least maintain, and even increase, chick provision 

rate towards the end of the season in keeping with the development needs of their chicks. To 

achieve this, parent birds are likely to have travelled further and/or foraged for longer periods. 

In the case of the latter, there is clearly a risk of leaving chicks undefended and exposing 

them to a greater risk of predation. 

Although birds may compensate to some extent for seasonal fluctuation in prey 

numbers within a site, were differences in food availability between sites and years 

manifested in general foraging performance? And, ultimately, in breeding productivity? 
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Foraging performance at a site was indeed, generally in line with food supply. For example, 

in 2002, when food supply was markedly higher at Scroby, birds foraged very close to shore 

at North Denes and enjoyed a significantly higher dive rate and most importantly, fish capture 

rate, than birds at Winterton. In 2003, when both sites had similar fish densities, these 

differences disappeared. However, in 2002, the provision rate to chicks was similar between 

sites and thus it seems that the advantage of nesting at North Denes was not realised.  

Observations suggest that birds spent the time saved foraging by attempting to defend 

their nests and chicks from the more frequent human and canine visitors and visiting Kestrels. 

In 2003, chick provision rate was again similar between the two sites, but was higher in 

general, in keeping with the better food supply. With little predation at Winterton in 2003, 

this was expressed as the highest productivity (1.92 chicks pair-1) yet recorded in 18 years of 

monitoring at North Denes, despite the large number of pairs (233). In 2002, the productivity 

was lower at 0.47, largely caused by the loss of 39% of nests to a high tide. At North Denes, 

productivity was just 0.05 in 2002 with the loss of 98 nests to vandalism and 0.2 in 2003. In 

the latter year, hedgehogs took the eggs from seven of the 10 nests, with predation by Kestrels 

and possibly large gulls and Carrion crows Corvus corone likely to have killed all but two of 

the chicks hatched from the remaining three nests.  

 

Conclusions 

 

Food supply was thought to be the most important factor determining Little Tern 

colony location at least in North-east Norfolk with North Denes being the site of choice. 

However, birds are then probably only able to use this site in numbers, as it is fenced from 

human disturbance. It is of note that should Caister also receive the same level of protection, 

birds may also attempt to nest there in greater numbers than the few pairs that have 

persistently failed over the years. Once a colony has formed, a good food supply is intuitively 

essential for high breeding productivity. However, high levels of human disturbance and 

predation may prevent this potential from ever being expressed. Even after ‘bad experiences’ 

in any year, Little Terns are predicted to attempt to nest in the same site the following year 

provided it still offers the best food supply. This is because we think it is intuitively difficult 

for birds to assess the levels of predation, or the extent of high tides, that may occur later in 

the season. If choice was based on recent experience, Winterton should always be selected 

over North Denes. Following tremendous success at Winterton in 2003, caused by an 

unusually good food supply and overlain by little, if any predation, the decisive test of our 

ideas may come in 2004. If the Scroby area again produces the goods with recruitment of 

YOY clupeids, then expect the Little Terns to return to North Denes, regardless of the risk 

from predators.  
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Table 1. Number of Little Terns recorded in transects at all sites on all occasions in 
2002. 

 
 
  Date (weeks starting) 
Site  Location 10/06 24/06 08/07 22/07 05/08 02/09 

inshore - 1 0 0 0 0 Eccles 
offshore  - 0 0 0 0 0 
inshore - 4 0 9 1 0 Waxham 
offshore  - 0 0 0 0 0 
inshore - 14 5 0 0 0 Horsey 
offshore  - 0 0 0 0 0 
inshore - 31 54 54 3 0 Winterton 
offshore  - 0 0 0 0 0 
inshore 2 3 0 2 1 0 California 
offshore  0 0 0 0 0 0 
inshore 0 1 0 6 0 0 Caister 
offshore  0 0 0 0 0 0 
inshore 14 23 5 47 4 0 North Denes 
offshore  0 2 0 1 0 0 
inshore 0 0 0 0 0 0 Gt. Yarmouth 
offshore  0 0 0 1 5 0 

 
 
 

Table 2. Number of Little Terns recorded in transects at all sites on all occasions in 2003. 
 

  Date (weeks starting) 
Site Location 05/05 02/06 09/06 24/06 31/06 14/07 28/07 04/08 18/08 
Eccles inshore - - 5 - - - - - - 
Waxham inshore - - 0 - - - - - - 
Horsey inshore - - 0 0 0 - - - - 
Winterton inshore - - 54 103 125 0 0 0 0 
Hemsby inshore - - 0 1 9 0 0 7 0 

inshore 0 3 0 - 0 0 0 0 0 California 
offshore 1 0 0 - 0 0 0 0 0 
inshore 0 0 0 - 0 0 0 0 0 Caister 
offshore 0 0 0 - 0 0 0 0 0 
inshore 2 1 12 - 5 4 3 11 0 North Denes 
offshore 0 0 0 - 0 0 3 5 0 
inshore 0 0 0 - 0 0 0 0 0 Gt.Yarmouth 
offshore 0 0 1 - 0 1 7 2 2 
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Table 3.  Seasonal variation in foraging parameters (distance from shore, rate of completed dives and 
dives producing fish) and the chick provision rate at the North Denes and Winterton colonies in 2002, 

as revealed by Kruskal-Wallis tests. 
 

 
North Denes 

 
Winterton  KW 

χ2 
P 

N=58 df=3 
Location of 
differencesa 

KW 
χ2 

P 
N=77 df=4 

Location of 
differencesa 

Distance 
   From shore 

18.75 *** 1 < 3 
(2,3) > 4 

5.35 ns - 

Completed 
   dives. min-1 

0.90 ns - 15.85 ** 1 < (2,3,4) 

Dives with  
   fish. min-1 

0.74 ns - 12.73 * 2 < 4 

No. feeds  
   chick-1 hour-1 

1.06 ns1 - 10.90 *2 4 < 5 

ns=not significant   *=p<0.05   **=p<0.01   ***=p<0.001   a(post hoc p<0.05) 
 
1 N=10 
2 N=23 
 

Table 4. Seasonal variation in foraging parameters (distance from shore, rate of completed dives and 
dives producing fish) and the chick provision rate at the North Denes and Winterton colonies in 2003, 

as revealed by Kruskal-Wallis tests. 
 

 
North Denes 

 
Winterton 

 
KW 
χ2 

P 
N=74 df=5 

Location of 
differencesa 

KW 
χ2 

P 
N=101 df=4 

Location of 
differencesa 

Distance 
   From shore 

17.93 ** 1 > 3 
3 < 6 

6.95 ns - 

Completed 
   dives. min-1 

20.30 ** (3,4) > 6 17.70 ** (2,3) > 4 

Dives with  
   fish. min-1 

14.33 ** 4 > 6 19.41 ** 4 < 5 

No. feeds  
   chick-1 hour-1 

2.00 ns1 - 7.08 ns2 - 

ns=not significant   *=p<0.05   **=p<0.01   ***=p<0.001   a(post hoc p<0.05) 
 
1 N=3 
2 N=41, df=7 

 

 
 
 
 
Table 5. Diet composition as number and % (in parentheses) of different taxa  presented to chicks over 

the season at North Denes and Winterton in 2002 and 2003. 
 
Site Year  Clupeids Sand eel invertebrate unidentified 
North Denes 2002 40 (61) 2 (3) 1 (1) 23 (35) 
 2003 22 (63) 0 (0) 3 (6) 11 (31) 
Winterton 2002 111 (74) ( 9 (6) 6 (4) 24 (16) 
 2003 240 (67) 30 (8) 24 (7) 64 (18) 
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Figure 1.  Sampling the prey resource available to Little Terns in the upper 30cm of the water column. 

Calibration of the larval tow net (foreground) against the Riley net (background) used in 2002 was 
achieved by towing both simultaneously on 60 occasions and comparing the results. 
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Figure 2. Peak fish density (ind m-2) recorded at all sites at c. 3km intervals from Yarmouth in the south 
to Eccles in the north in 2002 and 2003. 
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Figure 3. Seasonal change in fish density (individuals m-2) at either North Denes or Winterton 
(histogram) coupled with the number of birds foraging at sea at Winterton. Note the rapid decline of  

both fish and Little Terns, the latter  according to chick fledging and return southward migration. 
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Figure 4. Seasonal changes in fish capture rate (dives with fish min-1) at both North Denes (circles) and 

Winterton (squares) in both 2002 and 2003. Overall mean values for both sites are also shown. 
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Figure 5. Seasonal changes in chick provision rate (fish. chick hr-1) at both North Denes (circles) and 
Winterton (squares) in both 2002 and 2003. Overall mean values for both sites are also shown. 
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Introduction 

 

Restoration projects aiming to re-establish seabird colonies have been initiated at 

historical sites where localised extinctions have occurred because of human interference, 

habitat loss or predation. Other projects have targeted the establishment of new colonies at 

previously unoccupied safe sites, usually still within the species’ historic range, where the 

existing conservation values of the site are not compromised. The restoration, creation or 

expansion of breeding colonies is an important management tool for the safeguarding of a 

species’ future that is vulnerable to threats at one or more of its breeding locations. 

 The selection of nesting sites in seabirds is based on a number of factors including the 

presence, and behaviour, of conspecifics (Podolsky 1990). The presence of conspecifics 

suggests the suitability of the site, the absence of predators and the local availability of food 

(Kress & Hall 2002). Social behaviour, including vocalisations, in conspecifics can initiate 

appropriate responses in passing individuals, attracting them to a site and encouraging them to 

stay. When combined with the homing instinct and navigational skills of philopatric species, 

social facilitation can be used to encourage terns to return to historic breeding sites or to be 

relocated to areas considered more suitable for their long-term occupation. It has been used to 

restore colonies of Arctic (Sterna paradisea), Common (Sterna hirundo), Crested (Sterna 

bergii) and Roseate Terns (Sterna dougallii) as well as, amongst others, Atlantic Puffin 

(Fractercula arctica), Leach’s Storm-petrels (Oceanodroma leucorhoa), Dark-rumped Petrels 

(Pterodroma phaeopygia) and Yellow-eyed Penguins (Megadyptes antipodes)(Dunlop 1987; 

Podolsky & Kress 1992; Kress 1997; Gummer 2003). It has also been used to relocate 

colonies, including moving a Caspian Tern (Sterna caspia) colony more than 20 kilometres 

(Kress et al. 2000) and a Pied Shag (Phalacrocorax varius) colony to a new island (Gummer 

2003). 

 The willingness of terns to move from one ephemeral habitat to the next as sites are 

lost or become temporarily unavailable due to storms, human disturbance or predators, 



 66

predisposes them to be responsive to management (Roby et al. 2002). Naturally-occurring 

colony foundation tends to happen when first-time breeders, who have not established 

themselves at established breeding sites, take a risk and attempt to breed elsewhere (Podolsky 

1990; Gummer 2003). Many seabirds spend their pre-breeding years visiting potential 

breeding sites before reaching sexual maturity (Podolsky 1990). Podolsky suggests that 

sustained artificial stimulation of a prospected site for several years could result in the 

establishment of a breeding colony. Once a breeding population is established, the high 

occurrence levels of philopatry within the Sterna terns can mean that they will return to the 

new sites annually, and this has been developed into numerous successful management in 

many parts of the world. 

 Attempts at colony establishment should also include habitat creation or modification 

initiatives. Habitat creation or modification for surface-nesting species such as terns relates to 

the provision of a substrate suitable to nest on, and often the clearance of encroaching 

vegetation (Kress & Hall 2002; Roby et al. 2002) or even the re-vegetation of areas (for 

example, the attempt to establish tree mallow at a Roseate Tern site on Anglesey (Avery et al. 

1995). Nesting shelters to protect birds from avian predators are also sometimes installed 

(Jenks-Jay 1982; Avery et al 1995). 

The types of social attractants employed are also important. Visual attractants are 

generally required for the diurnal Sterna species, as they give the impression of an active site. 

Three-dimensional models, in a range of behavioural postures, are positioned in an 

appropriate deployment over a suitable habitat. Decoy nests, eggs and chicks, and even 

simulated guano have also been used (Gummer 2003). The number and density of decoys, the 

deployment and the concurrent use of sound lures all effect the outcome of social assimilation 

attempts, as does the amount of time and effort invested in the project. More decoys, rather 

than too few, are considered better, and a deployment to mimic the mosaic of pairs and 

singles in the natural nesting distribution of the species seems to be most rewarding (Burger 

1988). Acoustic attraction is also utilised, although it tends to be used in association with 

visual prompts and the provision of available nest-sites in the near proximity of the sound 

source. Usually, non-aggressive sounds and courtship calls are used, preferably sourced at a 

nearby colony (Roby et al. 2002). The audio lure can be a vital part of the attraction, as 

prospecting terns often depart from quiet decoy groupings (Kress & Hall 2002). 

 With respect to terns in particular, social assimilation projects have had great success. 

From the 1970s up until the present day the National Audubon Society Ornithological 

Research Unit have developed a very effective system using decoys and call lures to attract 

terns and other species to breed at historical or other suitable sites. The natural opportunistic 

tendency of terns, to vacate one nesting site and to re-locate naturally when environmental 
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conditions or disturbance and predation levels are too high, makes them more likely to 

respond to social facilitation management.  

 

CASE STUDIES 

 

Caspian Terns on Rice Island USA 

Rice Island, on the Columbia River, Oregon, US, supported the largest known colony 

of Caspian Terns in the world with approximately 17,000 nesting birds in 1998. In response to 

fears concerning the colony’s impact on the endangered local salmon population, studies were 

undertaken to assess the viability of moving the colony downstream closer to the ocean where 

it was hoped they would consume fewer salmonids. In 1999, about 1,400 pairs of Caspian 

Tern responded to the relocation efforts and nested at the new colony site on East Sand Island, 

26 kilometres down the Columbia River estuary. Relocation efforts included social attraction 

(a combination of 380 decoys being deployed and 4 audio playback systems playing Rice 

Island tern call lures) and habitat modifications. No deliberate harassment of terns to 

discourage nesting at Rice Island was undertaken. In 2000, an estimated 8,500 pairs (or 94% 

of the estuary’s Caspian Terns) were nesting at East Sand Island (Roby et al. 2002). 

Following the relocation, the composition of the terns’ diet that was comprised of salmon 

smolt declined from 91% to 44% (Kress et al. 2000). Furthermore, the productivity of the 

Caspian Terns in the Columbia River estuary also increased following the management 

intervention (Roby et al. 2002). 

 

Terns in Maine, USA 

Twenty-eight and fifty decoys respectively were deployed over a number of breeding 

seasons to attract Arctic, Common and Roseate Terns to Eastern Egg Rock and to Seal Islands 

(Kress 1997). Arctic and Common Terns immediately began landing near to the decoys, 

although they did not nest for the first two seasons. Roseate Terns nested the following 

season. Although large areas of the islands were cleared of predators, the terns preferred those 

areas closest to the decoys and the call lure speakers. Since 1974, 12 islands in the Gulf of 

Maine have had their tern colonies restored. Common Terns have returned to all these islands, 

becoming established on at least 10. By 1982, Eastern Egg Rock had the largest Common 

Tern colony in Maine (Kress 1983). Roseate Terns seem to follow the Common Terns, 

usually only settling on sites that have already established tern colonies. Roseate Terns have 

nested on 10 of the targeted islands, establishing themselves on at least 5. By  1998, almost 

one-quarter of the northeast American Roseate Tern population was utilising restored 

locations (Nisbet & Spendelow 1999). 
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Least and Fairy Terns in USA and New Zealand 

With the number of Least Tern (Sterna antillarum) colonies in New Jersey, USA, 

declining in recent years attempts have been made to encourage their return to recently 

abandoned sites. At one site, the terns responded significantly to the deployment of decoys, 

with a large proportion of nesting attempts occurring within the decoy area as opposed to the 

control plot (Kotliar & Burger 1984). 

In New Zealand, a study looked at the viability of using decoys and sound lures to re-

establish the endangered Fairy Tern (Sterna nereis davisae) in protected habitat. The decoys 

proved successful at attracting the terns to the intended areas with a significant response to the 

decoys, the Fairy Terns predominantly landing amongst them and interacting with them. The 

use of sound lures produced no detectable difference to the tern behaviour and although no 

nesting occurred it illustrated that the techniques maybe useable as a management and 

relocation tool for this and similar species (Jeffries & Brunton 2001).  

 

Social facilitation projects in the UK and Ireland 

In the UK, decoys and call lures were deployed on Chesil beach for five years to try 

to move Little Terns to a new location. The established colony site was near an area of great 

disturbance by humans and predation, predominantly fox and kestrel. Decoys and call lures 

were deployed to attempt to attract the terns to a fenced breeding area less than 3km along the 

beach from the current site and within the local historical breeding area of the species. 

Unfortunately, the project was unsuccessful in re-locating the Little Terns (Gummer 2003).  

 On Sampson Island in the Scilly archipelago, Common & Roseate Tern decoys were 

used, with call lures, between 2000 and 2002 in an attempt to relocate and stabilize the 

breeding Common Tern population and to encourage Roseate Terns to return. Common Terns 

in the Scilly Isles tend to use low-lying rocky outcrops to nest on, possibly owing to predation 

and competition on larger islands. These rocks are prone to flooding and storm loss (P. 

Robinson, pers. comm.). The target colony island, Sampson, was cleared of rats, the 

envisaged major potential source of predation and decoys deployed and call lures played. 

Whilst there was no positive response from the Roseate Terns, Common Terns did attempt to 

establish a colony and breed amongst the decoys. Following major predation interference 

from crows, the Common Terns moved to another rat free island under their own initiative 

(Gummer 2003).   

 Numerous facilitation attempts have been made to try to establish new colonies of 

Roseate Terns in the UK. Roseate Terns nest in only a handful of colonies in the UK and 

Ireland and so face a high risk to their population and future from a single site catastrophe. 

Decoys and lures were employed at Dalkey Island, Ireland and on the Skerries, Anglesey to 

attract terns from the main colony at Rockabill, Ireland. This major Roseate Tern colony is 
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within 10s of kilometres of the proposed sites, and both target sites have established Common 

and Arctic Tern colonies. Theses projects were initially not successful, although Dalkey was 

colonised by 12 pairs of Roseates last year (N. Ratcliffe, pers. comm.). An earlier project in 

southeastern Ireland attempted to attract Roseate Terns from Tern Island, which was being 

eroded away by the sea, to an offshore rock several kilometres away. The terns ignored this 

site and settled at an islet in a coastal lagoon instead (Gummer 2003). 

There are no intrinsic reasons why UK terns will not respond in a similar fashion to 

social facilitation projects as terns in the US or elsewhere have. A major difference between 

previous failures in UK projects and the success of overseas projects appears to be the 

financial and time resources available. The results of many of the studies show how variably 

the response time to management efforts can be. The US schemes have been well funded with 

constant monitoring, substantial habitat modification, continued management and long-term 

commitment. In the UK funds are much more difficult to obtain, particularly for personnel 

and there is an impression that most of the schemes have been poorly monitored. Targets have 

differed too: in the USA most projects focus on attracting Common Terns to unoccupied sites, 

with Roseate and Arctic Terns following them later with no extra encouragement. In the UK, 

most projects have focused more on the individual species, such as attracting Roseate Terns to 

existing Common Tern colonies using specific calls and decoys: something they don’t do in 

the USA. This may also explain some of the variation in success rates.  
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Introduction 
 

Habitat creation measures, depending on their nature and location, may require 

consent to be obtained under a particular consenting regime or from more than one of them. 

The creation of Little Tern habitat in the UK is, by the nature of the species’ distribution, 

predominantly coastal, and, as outlined elsewhere in these Proceedings, generally involves 

dredging recharge and/or substrate and vegetation micro-management.  

The Marine Consents and Environment Unit (MCEU)1 administer a range of statutory 

controls that apply to marine and coastal works. These include all construction, coastal 

defence and dredging works and also the disposal of waste materials at sea in the waters 

around England and Wales. Responsibility is vested in the Secretary of State for 

Environment, Food and Rural Affairs; the Secretary of State for Transport and the National 

Assembly for Wales. These controls are exercised under the following statutes: 

 

• Food & Environment Protection Act 1985 Part II (Deposits in the Sea). 

•  Coastal Protection Act 1949. 

• Other Legislation - such as local harbours Acts  (see below) 

 

A schematic representation of which consents are required for the location of any proposed 

works is provided in Figure 1. 

Any application made to MCEU under the Food & Environment Protection Act and, 

depending on the location of the works, the Coastal Protection Act is subject to a detailed 

scientific assessment of its environmental impact. 

                                                            
1 The Marine Consents and Environment Unit (MCEU) is an alliance of the Marine Environment Branch of the Department 
for Environment, Food and Rural Affairs (DEFRA) - formerly within the Ministry of Agriculture, Fisheries and Food (MAFF) - 
and Ports Division (Casework Branch) of the Department for Transport, formerly part of the Department for Transport, Local 
Government and the Regions (DTLR) and previously the Department of Environment, Transport and the Regions (DETR). 
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Figure 1: Geographical Extent of Principal Marine Works Controls: England & Wales (from 

MCEU website http://www.mceu.gov.uk/). 

 

The issue of a licence under the Food & Environment Protection Act 1985 and/or 

Coast Protection Act /Telecommunications Act consent does not obviate the need for the 

holder to obtain other approvals, which may include the following: 

• Planning Consent (under the Town & Country Planning Act 1990, as amended) 

• Approval of a local harbour authority (under a local harbours Act) 

• Agreement of the land owner (often the Crown Estate Commissioners) 

• Consent of the Environment Agency (Waste Management Licence - Environmental 

Protection Act 1990 / Waste Management Licensing Regulations 1994; Discharge or 

Drainage Consents - Water Resources Act 1991 / Land  Drainage Act 1991) 

• Sea Fisheries Committee (Sea Fisheries (Wildlife Conservation) Act 1992) 

• Approval under the Health & Safety Act 1974 (Application Outside Great Britain) 

Order 1995. 

 
The works may amount to operational development or a material change of land use 

and therefore require an application for planning permission to be made under Section 57(1) 

of the Town and Countryside Planning Act 1990. “Planning permission is required for the 
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carrying out of any development of land”. In Section 55(1) ‘development’ is defined as “the 

carrying out of building, engineering, mining or other operations in, on over or under land, or 

the making of any material change of use of buildings or other land”. 

A competent authority or public body in considering any of these applications may be 

required to take account of the effects on a Natura 2000 site2 or an SSSI. Both the Habitats 

Regulations and the Wildlife and Countryside Act, as amended, require the decision-maker to 

follow a particular course before giving permission. 

Any application in respect of proposed works within or adjacent to a European Site (a 

Special Protected Area (SPA) or a proposed/candidate SPA, or a Special Area of 

Conservation (SAC) or a candidate SAC) is liable to be subject to the provisions of the 

Conservation (Natural Habitats &C.) Regulations 1994. The first test to be applied is whether 

the planned project is likely to have a significant impact on the designated (or candidate) site. 

 English Nature or the Countryside Council for Wales (CCW) and CEFAS3 contribute advice 

and guidance on this point during the consent process. 

 Should the consenting authorities conclude that the work is likely to have a 

significant impact it will undertake an Appropriate Assessment of the works to assess whether 

they will have an adverse impact on the integrity of the European site. In so doing, it will 

have regard to the advice of the appropriate nature conservation body. Unless the conclusion 

is that there will be no adverse impact, the applicant will have to consider measures to 

mitigate these effects. If appropriate and adequate mitigation measures are not possible, the 

project may only be consented if the Secretary of State decides there is no alternative 

approach, that there are reasons of overriding public interest for it to proceed, and after a 

suitable compensation package has been agreed. 

 MCEU maintains a register of both proposed dredging projects likely to yield 

materials that may be beneficially recycled and of potential schemes where those materials, if 

of the right specification, might be used. The licensing authority has a statutory duty to 

consider what practical alternative disposal options are available before granting a disposal 

licence. The policy of the authority should be to encourage the maximum use of dredged 

materials, for example, the recharge of beaches or islands or the enhancement or creation of 

habitat. A special licence category is available for operations involving the beneficial use of 

materials, more than 50% of which have been derived from dredgings that would otherwise 

have been disposed of at sea. 

 
                                                            
2 Natura 2000 
Natura 2000 is the European Union-wide network of nature conservation sites to be established under the Council Directive on 
the conservation of natural habitats and of wild fauna and flora (92/43/EEC) -'The EC Habitats Directive'. Natura 2000 will 
comprise Special Areas of Conservation (SACs) designated under that Directive and Special Protection Areas (SPAs) classified 
under the Council Directive on the conservation of wild birds (79/409/EEC) -'The EC Wild Birds Directive'. 
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Details of the Legislation & Consent Procedure 

 

The Food & Environment Protection Act 1985 

The Secretary of State for Environment, Food and Rural Affairs (and in Wales, the 

National Assembly) has a statutory duty to control the deposit of articles or materials in the 

sea / tidal waters; the primary objectives being to protect the marine ecosystem and human 

health, and minimising interference and nuisance to others.   

This duty is exercised under powers conferred by the Food and Environment 

Protection Act 1985 Part II (FEPA), which require that a licence be obtained from the 

licensing authority to deposit any articles or substances in the sea or under the seabed. 

The Act requires the licensing authority, in deciding whether to issue a licence, to have 

regard to the need to: 

• protect the marine environment and the living resources which it supports and human 

health; 

• prevent interference with legitimate use of the sea  

• minimise and nuisance, noise or arising from the disposal of waste,  and 

• to such other matters as the authority considers relevant 

The controls exercised by the Act apply to the deposit or placement of articles and materials 

proposed for use during construction.   In this context, primary amongst environmental 

considerations are the potential hydrological effects; interference with other marine activities; 

the possibility of turbidity and drift of fine materials to smother seabed flora and fauna, and 

adverse implications for designated conservation areas. 

The controls apply equally to all waste materials that are dumped at sea (principally 

dredged materials) where, in addition to the environmental factors above, consideration may 

focus particularly on the potential risk to fish and other marine life from contaminants and 

burial of benthic communities. 

 

The Coastal Protection Act 1949 

Works below high water mark may require consent from the Secretary of State (DEFRA) 

under the Coast Protection Act 1949. Section 34 of the Coast Protection Act, (amended by 

Section 36 of the Merchant Shipping Act 1988) requires Secretary of State (DEFRA) consent 

for any of the following: 

• To construct, alter or improve any works on, under or over any part of the seashore 

lying below the high water mark of ordinary spring tides. 

• To deposit any object or materials. 
                                                                                                                                                                          
3CEFAS -The Centre for Environment Fisheries and Aquaculture Science is an Executive Agency of the Department for 
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• Remove any object or any materials 

A primary concern is that no obstruction or danger to navigation is caused or is likely 

to result from the works as applied for. Section 34 of the Act imposes restrictions on works 

that may be detrimental to the safety of navigation. However, the introduction of 

environmental regulations extended Section 34 such that account must additionally be taken 

of potential environmental effects. The Act does not apply to works in non-tidal inland waters 

and other exemptions provided under Section 35 of the Act. 

 

The Conservation (Natural Habitats & c.) Regulations 1994: 

Proposals to dredge and/or to dispose or use dredged materials within or adjacent to a 

European conservation site will usually require the consenting authorities to undertake an 

'Appropriate Assessment' under the Conservation (Natural Habitats &c) Regulations 1994. 

MCEU (DEFRA and DfT), the Cabinet Office and the ports and leisure industries have 

agreed a draft 'Conservation Assessment Protocol' which is intended to offer a streamlined 

method for robust but proportionate consideration of the implications of on-going 

maintenance dredging operations.    

These Regulations implement EC Directive 92/43/EEC, known as The Habitats 

Directive. This has been law since 1994 and makes it an offence deliberately to kill, capture, 

or disturb a European Protected Species, or to damage or destroy the breeding site or resting 

place of such an animal. The Regulations impose restrictions on planning permissions likely 

to affect Special Protection Areas or Special Areas of Conservation. The Regulations also 

require the effects of existing authorisations and consents to be reviewed. The main aim of the 

Directive is to promote the maintenance of biodiversity and, in particular, it requires member 

states to work together to maintain or restore to favourable conservation status certain rare, 

threatened, or typical natural habitats and species. These are listed in Annex I and II 

respectively. 

 Little Terns, along with Common, Arctic and Roseate Terns, are classified on Annex 

II of the Habitats Directive for UK marine species whose conservation requires the 

designation of Special Areas of Conservation. The habitats they utilise for either nesting or 

foraging (coastal sand dunes, shingle, salt marsh and saline lagoons as well as reefs, covered 

sandbanks and the inshore sub littoral sediment zone) generally feature as UK marine habitats 

listed in Annex I of the Habitats Directive whose conservation requires the designation of 

Special Areas of Conservation. 

Prior to 2000, it was the practice in England and Wales for anyone who wished to 

undertake an operation that would breach these regulations to apply for a licence from 

                                                                                                                                                                          
Environment, Food and Rural Affairs (Defra) (http://www.cefas.co.uk/). 
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English Nature or CCW. These were normally granted if it could be shown that the protected 

species could be satisfactorily relocated to another place, or some other mitigation (such as 

habitat creation) could be undertaken to make up for the damage to the species or its habitat. 

However, the Department for the Environment, Transport and the Regions (DETR) 

published a new interpretation of the law in May 2000. It was considered that the old 

interpretation was not sufficiently rigorous, and all applications for a licence are now 

measured against a different set of criteria. For a licence to be issued these three tests must be 

satisfied: 

• That the development is 'in the interests of public health and public safety, or for 

other imperative reasons of overriding public interest, including those of a social or 

economic nature and beneficial consequences of primary importance for the 

environment';  

• That there is 'no satisfactory alternative';  

• That the derogation (i.e. any permission/licence granted) is 'not detrimental to the 

maintenance of the populations of the species concerned at a favourable conservation 

status in their natural range'.  

Where no other such consents are required but the works are being carried out within, or will 

affect, an SSSI, notice may be required to be given and consent obtained from English 

Nature. 

Notification as a SSSI gives legal protection to the best sites for wildlife and geology 

in England. English Nature now has responsibility for identifying and protecting the SSSIs in 

England under the Wildlife and Countryside Act 1981 (as amended by the Countryside and 

Rights of Way Act 2000). The notification of Sites of Special Scientific Interest (SSSIs) in 

Great Britain, and of Areas of Special Scientific Interest (ASSIs) in Northern Ireland, is the 

primary statutory mechanism for the protection of important areas for flora, fauna, geological 

and physiographical features in the UK. Such notification can be applied to land (and land 

covered by water) and intertidal land, but not to areas below watermark. SSSIs can only 

extend to mean low water mark in England and Wales, and to low water spring tide in 

Scotland. Areas offshore and, of example, in estuaries are beyond the scope of the provisions 

of the Act (except for the weak and little-used Marine Nature Reserve provisions). Both the 

Nature Conservancy Council and Non-Government Organisations have criticised this 

loophole, and the Nature Conservancy Council has called for powers to extend the seaward 

limits of SSSIs. 
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Wildlife and Countryside Act 1981: 

Section 28G of the Wildlife and Countryside Act 1981 (as amended) states that public 

bodies must "take reasonable steps, consistent with the proper exercise of their functions, to 

further the conservation and enhancement of SSSIs". English Nature must be consulted by 

public bodies if they wish to carry out work that may damage a SSSI, or if they are 

considering authorising others to carry out operations that may do so. This requirement 

applies to operations within a SSSI, and to operations outside the SSSI that may affect the 

features of interest. 

The Planning and Policy Guidelines (October 1994, Nature Conservation, DoE, 

PPG9) make the presence of a protected species a material consideration when a local 

planning authority is considering a development proposal. 

The Countryside and Rights of Way Act (CROW) 2000 for England and Wales 

amends the laws as they relate to nature conservation and protection and makes a number of 

changes to the provisions of the Wildlife and Countryside Act. The CROW act gives English 

Nature powers to ensure better protection and management of SSSIs and safeguard their 

existence into the future.  

 

The role of English Nature and other Consenting Bodies: 

Owners of SSSIs must give English Nature written notice before they begin any of 

the operations listed in the notification as likely to damage the special interest features, or if 

they allow others to carry out these activities. None of the listed operations can be carried out 

without EN consent, or the consent of another public body, provided that the other body has 

formally consulted English Nature. English Nature's local staff will always try to agree or 

negotiate a practical and realistic solution. In many cases, it may be possible to carry out the 

operation without damaging the site, but conditions or time limits may be attached to any 

consent given.   

If English Nature refuses to give consent to an operation that may damage the special 

features of a SSSI, that operation may not legally take place. If consent is refused, or an 

owner or occupier of a SSSI is unhappy with conditions that have been applied to a consent, 

an appeal can be made to the Secretary of State. There are provisions that allow emergency 

works to be carried out without the 28-day notice period, as long as English Nature are 

informed as soon as possible afterwards. 

The Planning Authority for any given area may also designate certain areas as being 

of local conservation interest. This is the lowest tier of conservation designation and 

protection, and varies from area to area. The criteria for inclusion, and the level of protection 

provided, if any, may not be the same in all areas. In England and Wales most individual 

counties have different schemes, although most are similar if not identical. The local plan will 
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designate a certain level of protection for such areas. This is usually a purely planning 

protection, i.e. it will provide a limited level of protection against developments of certain 

types and therefore may need to be addressed when proposing works within a designated area 
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WORKSHOP TO DISCUSS LITTLE TERN MONITORING AND APPLIED RESEARCH 

 

Facilitator: Norman Ratcliffe 

 

Introduction 

The workshop aimed to discuss the parameters we need to collect in order to manage 

Little Terns, the best methods that could be used to collect these and means of disseminating 

the information collected.  

 

Population monitoring 

All participants agreed it was necessary to continue collecting data on population 

trends in order to assess conservation status of Little Terns and as an ultimate measure of the 

success or failure of management options. The complete national surveys have obvious value 

as they produce a comprehensive and unbiased assessment of population status, distribution 

and trends. However, all participants believed that censuses every 15 years were too 

infrequent, and that five years would be a more appropriate interval for these. Most 

participants agreed that annual surveys of a sample of colonies offered valuable additional 

information in order to examine annual patterns of change within sites and national trends 

between surveys. There is a need to ensure reporting of counts from all colonies annually 

irrespective of their status in order to ensure trends are representative. At present, there is 

under-reporting of small declining or new colonies and abandoned sites, and efforts need to 

be made to address these shortcomings of the programme. Suggestions were made to monitor 

sections of coast rather than specific localities in order to ensure comprehensive coverage of 

suitable habitat. Most agreed this was desirable, but not practical within the time available. 

Such counts are best conducted during the proposed 5-year complete censuses. 

 The accuracy of counts collected from individual colonies was also discussed. On the 

whole it was believed peak counts of apparently incubating adults provided the best means of 

estimating population status at most colonies. Birds failing before the count or laying 

afterwards will be missed, but studies of other terns show that c90% of birds will be 

incubating at the peak of incubation and so the biases are slight. However, disruption of 

nesting by predation or flooding could result in greater underestimates owing to some 

breeding birds having failed before the count and relaying afterwards. Furthermore, birds may 

move to different colonies to relay and so might be double counted. Some suggested counts 

be synchronised on a single day to avoid double-counting of birds that move among colonies, 

but this could produce underestimates if timing of laying at colonies varies and will also be 
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logistically difficult. Eventually most people agreed that the current system of collecting 

counts was the best available without investing significant additional effort.  

 

Productivity monitoring 

The cause of the Little Tern population decline was probably poor productivity, and 

so collection of productivity data needs to continue in order to test whether management 

aimed at improving it is effective. At present productivity is collected at most colonies by 

means of peak fledgling counts, that are divided by the peak incubation count to produce an 

estimate. This method is crude and tends to suffer inaccuracies owing to not all birds being 

present at the peak of fledging (some depart before others have fledged) and immigration of 

birds from other colonies. Any inaccuracies in the AIA count at the colony will also be 

included in the estimate. Only one data point is collected for each colony in each year, which 

limits its power for testing management methods within colonies. Alternative methods were 

therefore discussed.  

 The most accurate means of estimating productivity is to follow the fates of 

individual clutches and broods from laying to fledging. The data required are clutch size, 

daily nest survival rate and daily chick survival rate. Collecting clutch size data and daily nest 

survival data will usually require visits to a sample of nests every 3-4 days, although where a 

suitable vantage exists and nests can be identified individually from their location it may be 

possible to collect this data from a vantage point with a telescope. Chick survival is more 

difficult to collect owing to their mobility. Capture mark recapture studies can be conducted 

to estimate daily survival rates, but ringing and retrapping would need to be conducted every 

three days in order to achieve this. Most participants believe the disturbance this would cause 

was too great and would increase chick mortality. Chick enclosures could be used to confine a 

sample of chicks to a small and easily searched area, but predators could learn to associate 

these structures with food and hence bias survival estimates. An alternative is to dye mark 

adult birds during incubation and count the number of chicks during provisioning events by 

those adults. This would allow brood reduction and chick survival rates to be estimated. This 

will be trialed at Great Yarmouth in 2004.  

 Even if individual nesting attempts are followed, renesting after failure can result in 

underestimates. This is especially true where an event (e.g. a tidal flood) wipes out a large 

proportion of the nesting attempts early in the year, leaving most birds ample time to make a 

second attempt. However, models are available that allow renesting to be built into 

productivity estimates and so these problems are soluble.  
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Applied Research 

Most participants believed that there was a need to test management measures to 

ensure they were having the desired effect on the target life history parameters of Little Terns. 

Participants pointed out that intensive research at some sites was impractical, such as those on 

small islets, colonies that did not contain sufficient birds to produce an adequate sample and 

sites that were seldom visited by wardens or research staff. A two-tier approach was 

suggested with minimal population and productivity data being collected from these sites and 

more detailed information from others. This could however impose biases in the research 

results since such sites may differ from large, regularly visited sites on mainland beaches. 

Further discussions focused on the parameters we need to assist management of Little Terns 

and methods needed to collect these. The discussions were wide ranging but fell into three 

broad categories.  

 

Predation 

Effective mitigation of predation is likely to be one of the key means of restoring 

Little Tern populations. Assessing predators around Little Tern colonies, the number of 

nesting attempts these cause to fail and the effects of various management methods have on 

this are therefore important data to collect. Predator activity around many colonies should be 

possible by raking sand and examining footprints, although this may be impossible on some 

shingle colonies such as Chesil. Direct observation of events per hour at colonies is necessary 

to determine rates of avian predation.  

Testing the design of exclusion fencing by enclosing different parts of the colony in 

different types of fence was discussed, but some participants thought that such trials were best 

conducted in controlled laboratory conditions, with the results being applied to field situations 

afterwards. The use of nest data loggers and cameras to identify predators at nests (as done at 

Chesil) was discussed, and additional benefits of this such as providing information on 

nocturnal disruption of incubation stints by predators that can cause nest failure even if the 

nest isn’t eaten owing to embryo death.  

 

Habitat selection 

Participants agreed that the habitats required by Little Terns and availability of these 

along the British and Irish coastlines needs to be quantified. This will allow the characters of 

sites used by Little Terns to be identified and conserved, abandoned habitat to be restored and 

new habitat to be created. Further studies of beach and islet characteristics and substrate type 

in relation to occupancy by Little Terns are required, and investigations of this in East Anglia 

will be conducted in 2004. The importance of local food availability as well as nesting habitat 
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in determining breeding distribution was also emphasised, although obtaining such data is 

expensive and time consuming and so is unlikely to be possible at broad scales. It is possible 

that marine habitat databases could be used to infer food availability at broader scales, but 

further investigations of this are required.  

 

Metapopulation dynamics 

Collecting data on age-specific survival rates and inter-colony movement rates and 

the factors that affect these would facilitate an improved understanding of population change 

of Little Terns, but will be difficult to achieve. Colour ringing has been performed on Little 

Terns, but their short tarsi mean that fitting and reading individual specific colour 

combinations is difficult. Patagial tags have been shown to have adverse effects on least terns 

in the USA and so do not provide an acceptable alternative. PIT tags have been used on 

Common Terns in Germany with great success, but the equipment is too expensive for 

widespread use. The number of birds that need to be marked with all these methods and the 

amount of resighting effort required is also very high. As such, metapopulation studies need 

to be planned carefully in order to produce results that justify the effort involved. Opinions 

were mixed as to whether such studies were worthwhile.  

 

Dissemination of results 

Participants agreed that results of research and monitoring studies need to be 

disseminated as widely as possible so the results can benefit conservation of Little Terns more 

widely. The Little Tern newsletters have proved popular and most were keen for these to be 

continued. Incorporating information on other tern species into the newsletter was discussed, 

with some thinking this would add broader interest and appeal but others thinking this may 

detract from the content devoted to Little Terns. An internet chat room was also discussed for 

immediate dissemination of results and ideas, and this is now up and running.  

 The publication of results in peer-reviewed journals was also discussed. Much of the 

data on Little Terns in Britain and Ireland resides in unpublished institutional reports that are 

difficult to access. The published literature on Little Terns is remarkably sparse considering 

the amount of work done on them, especially when compared to the USA Least Tern 

literature. Most participants agreed that publishing data is desirable, and efforts should be 

made in the future to ensure this occurs.  
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WORKSHOP: MANAGING HUMAN DISTURBANCE AND FLOODING 

 

Facilitator: Jenny Gill 

 

Introduction 
 

This workshop aimed to identify the key parameters involved in understanding and 

managing the impacts of disturbance and coastal flooding on breeding Little Terns, in order to 

inform future habitat protection and creation initiatives. 

 

Coastal flooding and erosion 
 

The major question addressed in this section was identifying the key features of Little 

Tern breeding habitat and assessing whether there is enough information available on each of 

these features to inform habitat creation schemes and, if not, what other information is 

required. 

1. Food supplies: all three workshop groups agreed that food supplies are probably the 

major factor influencing Little Tern colony location decisions, yet this is also the factor that 

we know least about.  Ideally what is needed is a far better understanding of the factors 

influencing the distributions and population size of the major prey species. Recent work by 

Martin Perrow (ECON consultancy) was extremely useful in developing methods of 

surveying prey populations and identifying foraging areas for breeding terns.  This work 

clearly needs to be continued and extended to other geographic areas.  Specific suggestions 

were as follows: 

• Develop standardised methodologies for recording the distribution of foraging 

terns.  If this information could be collected at a range of colonies over several 

years, it will allow spatial and temporal analyses that are likely to shed light on the 

foraging constraints operating on different colonies in different years.  This could 

take the form of a ‘National birds from the beach’ survey, in which the location, 

direction and time at sea of foraging terns is recorded together with the type and 

size of prey delivered to the chicks.  Little Terns seem to prefer foraging as close 

as possible to the nest site, which greatly improves the feasibility of such a survey 

• Assess the availability of relevant data on fish recruitment and population sizes, 

initially, at least, through dialogue with fish biologists. 

In addition, there was general acknowledgement that the diet of Little Terns can vary greatly 

and that the importance of non-marine habitats (e.g. intertidal creeks, brackish lagoons etc) as 
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foraging sites was also important to assess.  The importance of coastal change for prey 

populations is also clearly another important aspect about which very little is known. 

 

2. Location: there may be potential for habitat creation at offshore as well as coastal sites.  

Offshore sites may have the advantage of reduced predation levels (from terrestrial predators 

at least) and human disturbance.  In general, habitat creation as close as possible to existing 

breeding locations was considered more likely to be effective than distant locations.  

• The risk of tidal inundation is an important component to take into account in 

any habitat creation scheme 

• The importance of sheltered sites was also emphasised, as was the value of 

having a mosaic of habitats available to the birds e.g. a variety of marine and 

intertidal foraging locations. 

 

3. Substrate: the important habitat for nesting Little Terns is bare sediment, either as 

shingle or sand. However, vegetation also plays an important role, principally as a source of 

shelter from predators and bad weather for chicks.  The importance of vegetation for chicks is 

not clearly understood. There does appear to be some evidence that Little Terns respond 

positively to the growth of some types of vegetation (e.g. the rapid increase in tern numbers 

following growth of annual Glasswort, Salicornia, at Hamford Water in Essex), although 

encroachment of marram grass can potentially result in nesting sites being unavailable to 

terns. This highlights the importance of transition habitats in coastal zones for Little Terns, 

and the dynamic nature of coastal habitat succession. 

• Key areas requiring research are therefore the role of different types of 

vegetation in influencing chick survival.   

 

4. Predation: predation of chicks is clearly an important determinant of breeding success 

in the short term at least.  The creation of large numbers of relatively small breeding areas 

may provide Little Terns with a means of changing colony location more regularly and so 

reducing predation impacts in some years.  Offshore sites may also reduce the impact of 

mammalian predators. 

 

Human disturbance 
 

There was general agreement that the impact of human disturbance was likely to be 

an important determinant of colony location, but was less likely to influence breeding success 

in comparison to food supplies.  Dogs were generally considered to be the most important 
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form of disturbance, although kites and 4x4 vehicles were also a cause for concern.  Little 

Terns may also be susceptible to disturbance at the egg-laying stage. 

 

• Education is a key aspect of dealing with disturbance of nesting terns.  Many 

contributors had experience of effective education schemes that had benefits for 

the terns and for local participation in conservation issues generally. 

• Terns will readily habituate to human presence if it is predictable.  Thus, if it 

possible to restrict people and dogs to paths, they can be very close to colonies. 

 

In conclusion, strategies for management of Little Tern colonies in response to coastal 

flooding can potentially be based both on strategic habitat creation plans in conjunction with 

more opportunistic responses to habitat management policies with objectives other than 

conservation.  Ideally, a large number of sites incorporating a mosaic of habitat types would 

be available to the terns – this may not be an unrealistic objective given the number of 

managed realignment schemes and coastal defence works that are likely to take place in the 

next few decades. 

 Managing human disturbance may be slightly less of a concern but is still an 

important issue.  Education will remain a key aspect of minimising disturbance impacts but 

there may also be scope for more lateral thinking in relation to future coastlines changes.  It 

may be possible to consider this issue in terms of managing the distribution of people by 

designing access points and the location of facilities (e.g. car parks, shops) in order to 

minimise the conflict with tern colonies.  This will require more detailed involvement in the 

coastal policy decision-making processes. 
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WORKSHOP TO DISCUSS MANAGING LITTLE TERN COLONIES TO MINIMISE PREDATION. 

 
Facilitator: Jennifer Smart 
Editor: Richard Allcorn 

 
 

Introduction 

 

The workshop aimed to discuss the practical measures available to colony managers 

that can best be employed to minimise, or preferable eliminate, predation as a cause of low 

productivity in Little Terns. 

 

Preventive Action and Deterrents 
 

All participants agreed that predator control was an important issue at Little Tern 

colonies and that on-going management was essential for the future conservation of this 

species. It was also agreed that lethal control of predators should be avoided both on humane 

grounds and also to avoid negative publicity. As such the levels and styles of non-lethal 

management available were discussed. Priority should be given to creating a secure site by 

preventing predators reaching either the eggs or the chicks. To achieve this the identity of the 

predators, which varies from site to site, must be ascertained and the measured response 

directed more specifically towards those species. 

 Against ground predators the primary requirement is appropriate fencing. Three 

grades of enclosure were discussed, the simplest being a chicken-wire construction providing 

a physical barrier, ideally too high for foxes to jump over and with a small tight mesh which 

prevents foxes, mustelids and hedgehogs squeezing through. Electric fencing, parallel strands 

of charged wire act as a deterrent as much as a barrier, the shock they provide hopefully 

conditioning the predator to avoid the site, but this is not always successful and even then, 

smaller predators can avoid the strands. Flexi-netting, a mesh of charged strands is designed 

to provide the combined benefits of both, providing a charged deterrent with a small mesh 

size to act a s a physical barrier. To minimise potential nest loss if the barrier is breached it 

was suggested that the colony could be divided internally into protected compartments. There 

are issues with all three systems, in their maintenance, the ease of assembly, the cost, 

maintaining an electric circuit, and the possibility of human interference. Subsequent efforts 

may also be required with some of these as they may not be 100% effective against the whole 

suite of predators and, for example, additional barriers to keep hedgehogs out may be needed 

to compliment the electric fencing. An outer, non-electrified fence is also necessary at most 
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sites, with appropriate signing, to inform and divert people away from the nest sites. 

Information boards at the primary access points to the beach are also useful. 

Avian predation is harder to prevent but is more of a problem for most sites during 

the chick stage rather than during incubation. As such, the provision of nest shelters was put 

forward as a solution. Boxes and half-buried pipes were the preferred design, as kestrels had 

been observed extracting chicks from other, more open hardboard shelters. The success of 

shelters should, as with all the management techniques, be monitored to assess the impact and 

effectiveness.  

An alternative to predator prevention is to manage the predator more directly. It may 

be possible to liase with local landowners beyond the area of the colony to improve the 

surrounding habitat to offer an alternative food supply. By improving marginal habitat for 

small mammals this may lower the importance of tern chicks in the diet of predators, 

especially if efforts are targeted, for example, closer to kestrel nest sites. If nest boxes have 

historically been provided for kestrels, these should be removed or relocated to areas 

sufficient distance from the colony. Relocation of animals is always a potentially difficult 

option to consider. Schemes are often logistically tricky and expensive. Suitable areas for 

release can be difficult to find where a sudden influx of predators may have an equally 

important effect, and these schemes can often create large amounts of negative media 

coverage on animal welfare issues.  

Supplementary feeding, the provision of food directly to a predator, such as at kestrel 

nests, has been employed previously but with mixed results. It was felt that this should only 

be used as a last option if no other management has had an effect. Supplementary feeding 

runs the risk of increasing kestrel productivity, increasing the local predator population and in 

fact having a long-term negative impact on the colony. 

 It is important to monitor all the different effects of management to ensure that 

nothing is actually being detrimental to the terns and also that what is being instigated is 

actually having some impact and not a waste of resources. Especially at the start of any new 

initiative it is important to only change one thing at a time and to see what works and how 

effective each individual strategy is. It may be that the current site, no matter what 

management plans are devised remains unsuitable for the survival of colony.  If so, it may be 

possible to identify an alternative section of habitat, possibly in close proximity to the current 

beach front or otherwise significantly removed, that can be managed more effectively or has 

less need for intensive action. The use of wooden decoys and social facilitation techniques 

can help to encourage the terns to re-locate, though it may depend on food availability and 

perceived habitat quality for such large-scale management to be effective. 
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Other Management Roles 
 

The importance of staff provisioning was also discussed. It was agreed that an 

“official” presence at least during daylight hours was the best use of what are usually limited 

resources. If possible, a full-time warden would be in situ, and as resources improved, staff 

presence would increase to include 24 hour a day site attendance and the placement of 

volunteers. As well as monitoring the colony and assisting in predator control programmes, 

staff have an important public awareness role. Whilst on site, as the “face” of the Little Tern 

colony they have the ability to raise the profile of the species and the habitat with the public 

and other beach users. As well as keeping people informed of the progress of the colony, they 

can encourage them to use other parts of the beach or to bypass the colony site whilst using 

the beach. Encouraging them to keep their dogs on the lead in the colony vicinity is also 

important as maybe suggesting self-regulated night-time curfews for local domestic cats. It is 

important that all public interface appears as a positive and helpful message. Trying not to 

alienate or annoy people can pay dividends in the future. 

Transparent and amenable liaison with local landowners, the Crown Estate and the 

National Trust over land ownership and management and access schemes may be fruitful. If 

the resources are available and the situation necessitates, the purchasing of the land may be 

the way forwards. A close working relationship with neighbouring interested parties will be 

beneficial to the habitat management and therefore to the management of colony. It may be 

the easiest way to create a predator control programmes, by co-ordinating with existing 

keepering set-ups. Perhaps a retired local gamekeeper can assist with fox and other predator 

control.  

The local populace can be an important management tool, or if badly handled a major 

problem. Methods of involving local people and keeping them on side were deliberated. An 

open and transparent liasing with the local residents was advocated, with the aim of providing 

them with the feeling of responsibility and ownership over the local Little Tern colony. The 

creation of a Friends of the Little Tern group was put forward, including involving locals in 

site visits and monitoring, a foster a tern chick scheme perhaps, fund raising to cover the costs 

for the necessary signage and fencing. They can also be involved in work at site, helping with 

the fencing, building chick shelters or hedgehog barriers, or becoming fully involved in the 

volunteer programme. 
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WORKSHOP TO DISCUSS MITIGATING FOR HABITAT LOSS FOR LITTLE TERNS. 

 
Facilitator: Paul Charlton 
Edited by Richard Allcorn 

 
 
Introduction 
 

Habitat loss, be it a result of increasing pressure from human activities or through 

such apparently indirect causes as climate change, presents a major concern for the future 

conservation of Little Terns in the UK. This workshop aimed to discuss the range of options 

available to alleviate the problems of habitat loss and the long-term viability of habitat 

mitigation as a successful conservation tool. 

Action to mitigate habitat loss can be evaluated on two scales, local and regional. The 

former of these includes pre-emptive actions and management to prevent the deterioration of 

a site to a state that it no longer has a conservation value for terns, or to restore that quality to 

a site. On the larger scale, mitigation can include the deliberate creation of new habitat to 

compensate for areas lost or habitat created as a by-product of development and construction 

work. It was put forward that compensatory mitigation should not be seen as an alternative to 

the successful conservation and maintenance of current and/or recent Little Tern colony sites. 

Where mitigation is deemed necessary or beneficial, care must be taken in assessing the 

options. It is important to know the system; both in terms of what is available and achievable 

ecologically and what is possible with regard legislation and the development system. 

 
 
Options for Mitigation: 
 
 
Pre-emptive Action: 

Successfully maintaining the status and distribution of Little Terns by managing the 

existing habitat was agreed as the best pre-emptive approach. The most basic requirements for 

the species concerns the physical properties of the site and maintaining these is important; is 

the site profile sufficient to provide the birds with a safe nesting area above inundation from 

high tides or storm waters? Is the substrate of a suitable composition to create and maintain 

nest scrapes in? Is the area vegetated or likely to suffer encroachment? Raising the beach 

above high water levels may be a realistic option at some sites. Maintaining substrate 

condition and keeping the area clear of vegetation or too much beach litter are already 

common pre-emptive actions. A number of other facets were also discussed. Food availability 

is a prime requisite. The ephemeral nature of Little Tern colonies may be in response to 

changing food availability in the immediate vicinity and if this changes micro-management 

and pre-emptive actions may in fact be futile. Predator monitoring and control and limiting 
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disturbance by human activities were also considered important and manageable pre-emptive 

targets. 

 
Reactive: 

Reactive management is a response to an impact event upon the site. This is often in 

response to a negative event, such as the need to recharge a nesting beach or to re-profile it 

after storm damage or a high tide. On a larger scale, it may be the need to attempt the re-

location of the whole colony in response to a major disturbance event or as mitigation in 

response to an external development, such as the construction of new beachfront buildings. 

Although the scale may be greater and the threat larger than most pre-emptive management, 

the general principles remain the same. 

 

Extra opportunities: 

Beyond the scope of reactive and pre-emptive mitigation work, a number of other 

forms of development may present the scope for successful extra habitat creation. It was 

emphasised that these opportunities should be viewed as additional habitat rather than as 

compensation for any potential habitat loss. Various scenarios were raised and their viability 

and sustainability discussed. The historical distribution of Little Terns may also be important. 

There may be reasons why terns have not nested in an apparently suitable site area within 

their historic range that could be mitigated, thus expanding their range. 

 Dredgings have been successfully used to protect coastal habitat in south-east 

England and have been beneficial to the Little Tern population in such areas as Hamford 

Water and the Blackwater Estuary. Dredge islands however are often susceptible to particle 

migration and higher levels of erosion. These islands may have a limited lifespan as useful 

habitat for terns unless they receive continual recharge or are located in sites where erosion is 

low.  Rock sea defence reefs also offer an option for tern nesting habitat if these are dressed 

with suitable nesting substrate. The rock foundation of such islets is likely to reduce erosion 

rates and hence increase the longevity of suitable tern nesting habitat. 

 Saline lagoons are an important habitat already for Little Terns and may prove of 

increasing value as human beach usage increases. Mitigative action here is more pre-emptive 

by nature, although in some extreme cases breaching sea walls or creating artificial sand bars 

could create saline lagoons. As with most tern habitats, it is important to manage against 

vegetation encroachment on nesting islands and to maintain ground conditions suitable for 

nesting. Water levels are managed by sluices and by removing accumulated silt. This helps 

prevent predators accessing the islands and works in conjunction with anti-predator fences. 
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The location of a site can provide benefits on a number of levels. Using offshore 

islands or new recharge sites may isolate an area from ground predators such as foxes or 

hedgehogs. It may also be easier to manage human visitors to such sites, reducing the 

potential for disturbance or predation from domestic pets. The surrounding levels of predation 

and disturbance are another key to enticing terns to new locations and suitable methods of 

control or deterrent to both would need to be included in any plans for mitigation work. The 

long-term sustainability of any site is related to the initial effort at initiation and further on-

going management effort against any factors that may gradually degrade or immediately 

damage the location. The projected future of a site is also an important consideration. 

Offshore works and dredgings may only hold short-term appeal and security and offer no 

long-term future as a nesting area if or when development plans for the area change. 

Re-alignment schemes are another response as coastal habitats in the UK are being 

lost due to sea level rise. The RSPB has undertaken three managed re-alignment schemes to 

re-create intertidal habitat behind seawalls to mitigate against these losses. Within two years 

of the re-aligning breach, the area of former grassland at Havergate is scarcely distinguishable 

from existing mudflat in terms of its invertebrate and bird fauna. Further changes at the site 

will be monitored, and the results used to inform the design of future managed re-alignment 

schemes. 

The development of offshore wind farms presents possible new opportunities for 

habitat mitigation. The installation of the turbines may affect existing sand bars and the 

natural flow of sand particles in an area, with a resulting impact on beach creation and 

maintenance and on tern foraging areas. Compensatory mitigative works could be included 

within the wind farm development, funding the creation of new offshore islands or the upkeep 

of existing beaches to a certain level and condition. The installation of turbines may have a 

positive impact by providing new accretion points themselves and allow for the formation of 

new sand bars within the wind-farms, providing nesting habitat. Further studies would be 

necessary to investigate the impact of wind farms and the possible effects of increased 

collision rates between the birds and the turbines. 

 

Development of strategy: 

 

Further work and research that was considered necessary to improve any future 

mitigation work was discussed. These included field trials to ascertain where and why 

mitigation was either working or failing and general site assessments By mapping the 

conditions at known breeding sites and mapping beach conditions both locally and through 

out the region, comparisons of these environmental conditions will allow the identification of 

areas which are possibly suitable for alternative or new Little Tern colonies. The reason that 
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these sites are not already being used by terns need to be taken into consideration as well. 

Tracking food availability may be a key to this and allow predictions of future tern 

distribution to be attempted. 

The legislative aspects of any habitat alteration, mitigation or creation are an 

important consideration. Most works will need to be consented, through licence from 

DEFRA, under various Acts of Parliament. Furthermore, English Nature must be consulted, 

especially where the works are designated to take place in or in the effective vicinity of a 

SSSI or a Natura 2000 area. It was considered important to keep the awareness and profile of 

Little Tern conservation high, both within the professional field and in with the public, 

especially in those regions where terns nest. It was also considered important to feed Little 

Tern conservation into other strategies, such as Local Biodiversity Action Plans. 
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A WORKSHOP TO DISCUSS THE LEGISLATIVE FRAMEWORK THAT EFFECTS LITTLE TERN 

CONSERVATION. 

 

Facilitator: David Harrison. 

Edited by Richard Allcorn. 

 

Introduction 

 

The aim of this workshop was to discuss the role and regulations within the 

legislative framework with regard to habitat creation and management for Little Terns.  

 

Habitat Creation 

The relevant legislative process is dependent on both the location of the proposed 

initiative (is it above or below the mean low water mark (MLWM)) and on the scale of the 

proposed works. It also depends on the nature of the work and instead of attempting to create 

new habitat, it may be easier to adapt existing structures into a more useable and manageable 

form. This could circumvent the need to become embroiled in planning and development 

legislation. Alternatively, habitat creation can be included as an  “add on” during 

development work by mitigating habitat loss or degradation elsewhere.  

 The first consideration when evaluating what work is feasible is the designation of the 

site. The majority of Little Tern habitat occurs within an already designated area and the type 

and level of designation affects the nature and scale of work that will be allowed there. The 

main levels of designation within the UK are: 

• Site of Special Scientific Interest (SSSI) and Areas of Special Scientific 
Interest (ASSIs) in Northern Ireland 

• Local Nature Reserve (LNR)  

• National Nature Reserve (NNR)  

• Marine Nature Reserve (MNR)  

• Local Designations: e.g. Site of Importance for Nature Conservation (SINC)  
On a larger scale, the site of a Little Tern colony or the proposed site of mitigation work may 

fall within the range of a number of landscape designations that have been devised:  

• National Park  

• Area of Outstanding Natural Beauty (AONB)  

• Heritage Coasts  

• National Scenic Areas  
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There are also European designations that will affect the scale and scope of work that 

is allowed to be instigated: 

• Special Area of Conservation (SAC).  

• Special Protection Area (SPAs)  

In the UK, almost all SACs are based on an SSSI. Unlike SSSIs, SACs can and do extend 

beyond the low tide and in fact many SACs are almost entirely marine in area.  

 

A consideration raised when dealing with the site designation is that many of these 

levels of protection and classification target or protect different bird species and even 

different taxa. It is important to reconcile the differing legal status and the disparate interests 

between the different bird species requirements and the needs for the conservation of the 

other taxa when developing a management plan or work schedule. 

 

Affecting legislation 

 As well as the role legislation has in influencing what management work can be 

carried out, there is the ability to become involved and to influence the direction of future 

legislation. It is important that the conservation of Little Terns is considered in the 

development of future legislation. One of the key aspects of biodiversity policy in the UK is 

the development of Local Biodiversity Action Plans. These plans are written to complement 

the UK Species and Habitat Action Plans (UK Biodiversity Action Plan) and aim to " focus 

resources to conserve and enhance biodiversity by means of local partnerships, taking account 

of both national and local priorities." 

Coastal Habitat Management Plans (CHaMPs) are another designation where the 

appropriate influence can be applied. The Coastal Habitat Management Plans (CHaMPs) form 

part of a LIFE project 'Living with the Sea', which is being undertaken to assess the impact of 

sea level change and the coastal defence response on important habitats protected under the 

European Union Habitats Directive.  In simple terms, they quantify habitat change and 

recommended measures to prevent future losses. These include modifying flood and coastal 

defence options to avoid damage, or identifying the necessary habitat restoration or recreation 

works to compensate for unavoidable losses. They looked at the cumulative impact on these 

features over a 30-100 year timescale 

Coastal Habitat Management Plans lead onto and involve coastal strategy Shoreline 

Management Plans (SMPs). These aimed at providing large-scale assessments of the risks 

associated with coastal processes, presenting a policy framework to reduce these risks to 

people and the environment. An SMP is a high-level document that forms an important 
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element of the Strategy for Flood and Coastal Defence of the Department for Environment, 

Food and Rural Affairs and the National Assembly for Wales.  Second generation Shoreline 

Management Plans are now being devised and CHaMPs will help in the development of this 

next generation of SMPs, contributing to the flood and coastal defence strategy within the 

area. It will also inform other plans and policies such as those of the Local Planning 

Authority, farming, business and conservation organisations. 
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The Royal Society for the Protection of Birds 
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Aaron Howe 
Adam Rowlands  
Brian Wooden 
Mark Smart  

South-East Region 
Chris Cockburn 
Michael Ellison 

South-West Region 
Helen Booker  

Scotland 
Simon Wellock  
Sue Watt  

Wales 
John Harrison 

 
English Nature 
 Jon Brown 
 David Harrison  
 Neil Lawton 

Michael Rooney  
Rick Southwood  
Ashley Murray 
 

National Trust  
Dave Cormack 
Kevin Redgrave 
David Wood 

University of East Anglia  
Jenny Gill 
Martin Perrow (ECON Ecological Consultancy) 
Jennifer Smart 

Joint Nature Conservation Committee 
Matt Parsons 

Scottish Natural Heritage 
Alison Matheson 

 
BirdWatch Ireland  

Steve Newton 
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Industry & Nature Conservation Association (INCA) 

Gina Balzi  
Geoff Barber 
Gary Lister 

 
Wildlife Trusts 
 Gary Hibberd (Norfolk) 
 Tim Sykes (Lincs) 

 
Independent & Private Attendees  

Rob Carver   Pagham Harbour Nature Reserve 
Jo Hampton   Havant Borough Council 
Frank Kenington  South Holderness Countryside Society 
Dan McAndrew   Hartlepool Borough Council 
Don Moxom   Chesil Beach & Fleet NNR 
Anne de Potier   Chichester Harbour Conservancy 
Ian Thomson   East Lothian Council 
Leon Woodrow   Hamford Water NNR 
Barry Yates   Rye Harbour Nature Reserve 
Mrs S. Akehurst 
Peter Akehurst 
Joe Alsop 
Steve Colombé 
Renata Medeiros 
Roger Wilson  
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