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Abstract 

The modification of natural habitats induced by increasing urbanisation, in 

combination with novel biotic interactions, has been favouring the colonisation of urban 

areas by some generalist species, promoting the encounter of humans and wildlife. When 

it comes to major drivers of urban gull populations, the availability of predictable 

anthropogenic food resources along with changes in their natural habitat were likely the 

strongest drivers of the increase of urban gull populations. Gulls have always been part 

of the human coastal landscape, where positive relationships and cultural positive 

connections were common between humans and gulls. Human-gull relationships have 

seen recent global changes, with gulls increasingly becoming a constant part of urban 

landscapes, causing a variety of conflicts and negative human-gull interactions. Some 

direct interactions can be highly complex (e.g. humans feeding wildlife to feel more 

connected with nature, then that wildlife deemed a ‘nuisance') and challenging to change. 

This chapter provides an overview of the relationships between urban gulls and humans, 

addressing the: (1) history of the colonisation of urban areas by gull populations using 

the examples of the British Isles and North America, (2) urban features that influence the 

success of urban gull populations, (3) main human-gull interactions within cities, and (4) 

the importance of management actions to minimize conflicts related to urban gulls. 
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Introduction 

The increase of the human population and consequent growing urbanization have been 

progressively leading to the reduction and fragmentation of natural habitats, and 

amplifying anthropogenic pressures on ecosystems (e.g. Gosling et al. 2017). Growing 

urban areas, however, also offer new ecological opportunities for wildlife to modify their 

behaviour and successfully colonise urban environments (Lowry et al. 2013). The habitat 

changes induced by urbanisation, in combination with novel biotic interactions, result in 

selection pressures that favour certain traits in urban populations, as distinct from 

populations in natural habitats (Alberti et al. 2017, Ouyang et al. 2018).  For example, 

birds have adjusted to urban environments for many years, and in some cases changed 

migratory patterns, breeding phenologies and phenotypic traits such as song (Garcia et al. 

2017, Sepp et al. 2017, Hensley et al. 2019). Certain traits may facilitate a species’ 

colonisation of urban environments including cognitive and problem-solving 

performance (Snell-Rood and Wick 2013, Audet et al. 2016, Castano et al. 2020), 

heightened tolerance and habituation (Lowry et al. 2013, Sol et al. 2013), and ability to 

shift dietary niche (Pagani-Núñez et al. 2019, Murray et al. 2020), all of which could 

affect survival and reproductive success in the urban environment. These adjustments are 

particularly evident in generalist species with higher phenotypic and behavioural 

plasticity such as gulls, allowing them to overcome the challenges of a novel environment 

by, for example, adapting and exploiting novel food and nesting site opportunities (Belant 

1997, Sayol et al. 2020, Carmona et al. 2021). Ultimately, the expanding urbanisation and 

the colonisation of urban areas by opportunistic species will increase instances of human-

wildlife encounters, causing a variety of interactions and conflicts in the cities. This 

chapter provides an overview of the relationships between urban gulls and humans. To 
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address patterns of urban gull population expansion by different gull species and the 

challenges faced when studying the ecology of urban gulls, we overview the history of 

gull colonisation of urban areas in the British Isles and North America. Then we review 

the urban features influencing breeding success of urban gull populations and summarise 

the main human-gull interactions within cities. Lastly, we consider the importance of 

management actions to minimize conflicts related to urban gulls. 

 

History of urban gull populations in the British Isles and North America 

Studying urban gull populations comes with a variety of challenges, particularly 

when counting and predicting population size, because these areas rarely provide good 

vantage points with an unobstructed view to all surrounding nests. This results in a likely 

underestimation of the true size of urban gull populations worldwide (Coulson and 

Coulson 2015). Counting effort of urban-nesting gulls seemed to have been conducted 

more consistently in the British Isles than elsewhere, perhaps because it was one of the 

first places where gulls started nesting on roofs outside of the Black Sea region, where 

roof-nesting European Herring Gulls (Larus argentatus) (Herring Gull hereafter) were 

first recorded in the early 1890s (Goethe 1960, Nankinov 1992). ‘Urban nesting’ can be 

defined as nesting on buildings or other man-made structures such as bridges, in areas 

frequented by humans (Cramp 1971), and includes factory roofs and other industrial 

buildings outside urban centres, and that was used as definition of urban-nesting in all the 

censuses in the British Isles. The first known records of roof-nesting Herring Gulls in the 

British Isles dates from 1910 at two sites in Cornwall, southwest England (Cramp 1971). 

Herring Gulls nesting on buildings remained very rare before the second World War, with 

just six known sites in 1939 concentrated in the southwest of England, and all with less 

than ten breeding pairs per site (Witherby et al. 1938-1941, Cramp 1971). It is unclear 
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what drove Herring Gulls to construct their first nest on roofs and several reasons had 

been considered. For example, Took (1955) speculated that long-range artillery fire 

during the war drove Herring Gulls off their usual nesting sites on chalk cliffs around 

Dover, southeast England, and onto rooftops, particularly into the city centre. It is 

possible that the architecture of traditional British houses, with several separate chimney 

stacks and small ledges and niches on the roof, provided attractive nesting sites that 

resembled more the Herring Gulls’ natural nesting sites on cliffs than that of Lesser 

Black-backed Gulls that nest more on flat grounds (Goethe 1960). From the beginning of 

the 20th century until the early 1970s the Herring Gull population in the British Isles 

increased at a rate of 12-13% per annum, possibly due to reduced persecution and 

increased availability of anthropogenic food resources from human activities (Cramp et 

al. 1974). During that time, the roof-nesting habit of Herring Gulls also increased, 

spreading from southwest England to many coastal towns along the southern parts of the 

British Isles, and then expanded inland and to the north (Cramp 1971, Monaghan and 

Coulson 1977). In Scotland, the first roof-nesting pair of Herring Gulls was recorded in 

Inverness in 1965 (Parslow 1967). In 1969-70, the first census of roof-nesting gulls in the 

British Isles was organized as part of a national census of seabirds (Cramp et al. 1974), 

and by then roof-nesting Herring Gulls had spread to at least 61 sites and numbered 1,252 

nests (Fig. 1a), with five sites occupied by over 100 breeding pairs, and the largest colony 

of roof-nesting gulls being at Dover, with 225 nests (Cramp 1971, updated by Monaghan 

and Coulson 1977). Although the breeding productivity of roof-nesting Herring Gulls 

was high, possibly due to the local availability of food from anthropogenic sources and 

reduced nest predation (Monaghan 1979, Rock 2005), it is unlikely that the reproductive 

output from local roof-top breeders alone could have sustained the large increase in 

numbers observed (Chabrzyk and Coulson 1976). Hence, roof-nesting colonies were 
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likely recruiting form natural sites in the surroundings, where large Herring Gull colonies 

were possibly reaching saturation levels in the 1970s (Monaghan and Coulson 1977). 

Therefore, the increasing number of roof-nesting Herring Gulls was likely a consequence 

of the species’ rapid population growth in the 20th century, when young breeders were 

forced to find alternative nesting grounds (Monaghan and Coulson 1977). In addition, or 

alternatively, culling and disturbance by human activities at natural sites could have 

dispersed Herring Gulls away from those sites and into built-up areas (Raven and Coulson 

1997). At that time the only other gull species recorded breeding on roofs in the British 

Isles was the Lesser Black-backed Gull (Larus fuscus), first recorded nesting on an inland 

factory-roof in Glamorgan, in 1945 (Morrey Salmon 1958). By 1969-1970 the species 

expanded to a total roof-nesting population of at least 61 pairs in seven locations mainly 

confined to south Wales (Cramp 1971). The smaller numbers and slower increase of the 

roof-nesting Lesser Black-backed gulls was likely due to their slower rate of increase of 

the total British population, compared to Herring Gulls at that time.  

Further censuses of roof-nesting gulls in Britain, using the same methods as the 

1969 census, were organized in 1976 (Monaghan and Coulson 1977), in 1994 (Raven and 

Coulson 1997), in 1998-2002 (Mitchell et al. 2004); the next one is expected to be 

concluded in 2021.  

<Figure 1 here> 

Figure 1.  Increase in the number of sites (histogram and left axis) and number of pairs 

(black line and right axis) of the four Larus species that have been recorded to nest on 

roofs in built-up areas in the British Isles, from their earliest records until the census of 

1998-2002: European Herring Gulls, Larus argentatus (a), Lesser Black-backed Gulls, 

Larus fuscus (b), Great Black-backed Gulls, Larus marinus (c) and Mew Gulls, Larus 

canus (d). Note that the scale differs between vertical axis due to the large differences in 

numbers of roof-nests between the species. Data from Cramp (1971), Monaghan and 

Coulson (1977), Raven and Coulson (1997) and Mitchell et al. (2004). 
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Since the 1970s the population of Herring Gulls nesting at natural sites in the 

British Isles fell by 43% in 1985 (Lloyd et al. 1991) and a further 13% in 2000 (Mitchell 

et al. 2004), however the numbers of roof-nesting gulls kept increasing (Fig. 1a), but at 

smaller numbers than the declines at natural sites, so that the overall population of Herring 

Gulls in the British Isles decreased. Roof-nesting Herring Gulls had spread to at least 92 

locations with a minimum of 2,968 breeding pairs in 1976, corresponding to an increase 

of 17% per annum (Monaghan and Coulson 1977), growing faster than populations 

nesting at natural sites had been growing before the 1970s (13% per annum; Chabrzyk 

and Coulson 1976). By 1994, at least 188 sites with 10,184 breeding pairs across most of 

Britain were occupied by roof-nesting Herring Gulls (Raven and Coulson 1997), and by 

the most recent census in 1998-2002 this further grew to at least 225 sites with 20,170 

breeding pairs (Mitchell et al. 2004). Another study estimated more than 100,000 Laridae 

pairs nesting on roofs in 2004 (Rock 2005), but this was an extrapolation from a 

stronghold of roof-nesting gulls to the rest of the British Isles. Not only did roof-nesting 

Herring Gulls colonise new sites, including sites further away from the coast, but also the 

average number of nests at those sites increased. The mean size of roof-nesting colonies 

increased from 49 pairs in 1976 to 75 in 1994 (Raven and Coulson 1997), and to 90 pairs 

in 2000 (Mitchell et al. 2004). Although most urban colonies were modest in size, a few 

colonies became very large, such as the city of Aberdeen that had 3350 Herring Gull roof-

nests in 2001 (Mitchell et al. 2004). Roof-nesting gulls increased from 0.6% to 8.2% and 

13.7% of the total British Herring Gull population in 1976, 1994 and 2000, respectively. 

The rate of increase of roof-nesting Herring Gulls slowed down after the 1970s with 10% 

per annum between 1976 and 1994 (Raven and Coulson 1997), and 3% per annum 

between 1994 and 2000 (Mitchell et. al 2004). Increased breeding density in built-up 
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areas might be one of the factors explaining the slowing of the expansion of roof-nesting 

Herring Gulls towards the end of the 20th century (Raven and Coulson 1997). The 

continued increase in roof-nesting Herring Gulls from the 1970s onwards despite a large 

decline in numbers at natural breeding sites could possibly be attributed to the 

deterioration foraging condition and increased predation and persecution at natural sites, 

leading to birds looking for refuge in built-up areas (Nager and O'Hanlon 2016), where 

the availability of food and nesting sites safe from predation are favourable (Monaghan 

and Coulson 1977, Raven and Coulson 1997, Rock 2005). 

Numbers of roof-nesting Lesser Black-backed Gulls and the number of colonised 

sites in built-up areas also increased after 1990 (Fig. 1b) while the overall population also 

kept increasing, with a higher rate of increase than in Herring Gulls (Raven and Coulson 

1997). In most coastal regions of the British Isles, roof-nesting Lesser Black-backed Gulls 

joined existing Herring Gull colonies and were outnumbered by them. However, some 

inland areas, for example the Forth-Clyde region of Scotland, was first colonized by 

Lesser Black-backed Gulls and then Herring Gulls followed later, with roof-nesting 

Lesser Black-backed Gulls being more numerous there than Herring Gulls (Raven and 

Coulson 1997). Between 1970s and 2000s, Herring Gull and Lesser Black-back Gull 

populations showed a different relationship between numbers nesting at natural sites and 

on roof-tops (Nager and O’Hanlon 2016). While for Herring Gulls the number of roof-

nests increased as the number of nests in natural sites decreased, showing an apparent 

negative correlation between numbers at natural sites and built-up areas, Lesser Black-

backed Gull populations were still expanding in natural sites, and the numbers of roof-

nests also increasing, showing an apparent positive correlation number of breeding pairs 

at natural and urban sites. This suggests that as with observations for Herring Gulls before 

1970s, young Lesser Black-backed Gulls might have been forced to disperse from 



 

9 

saturated natural sites into built-up areas. In both cases the changes in numbers at natural 

sites were larger than in built-up areas.  

Other gull species were slower to turn to roof-nesting in Britain and Ireland, 

probably due to their lower numbers and slower population increases at the time. The first 

roof-nesting pairs of Great Black-backed Gulls (Larus marinus) were recorded in 1970 

for a single pair in Cornwall, and by the turn of the century this has expanded to at least 

83 pairs at 26 sites (Fig. 1c) (Mitchell et al. 2004), mostly in small colonies of 1-2 pairs 

with other gulls on surrounding roofs (Raven and Coulson 1997). In 1971 a breeding pair 

of Mew Gulls (Larus canus) was recorded on a roof in Inverness (Cramp 1971), and by 

2000 there were at least 621 roof-nesting pairs at 14 locations in Scotland (Fig. 1d) 

(Mitchell et al. 2004). In addition to the Larus spp. gulls, it is worth mentioning that 

Black-legged Kittiwakes (Rissa tridactyla) were also recorded nesting on man-made 

structures (mainly piers and window ledges of warehouses) from the early 1930s in south-

east Scotland and spread along the British North Sea coast to seven colonies, with a total 

of at least 410 pairs in 1969-70 (Cramp 1971). This number increased to between 664 to 

755 breeding pairs in 2007-2009 in one area of northeast England (Turner 2010), but 

more recent counts in other areas are not known. 

Over time, large gulls have colonised cities across all of Europe, North America, 

Australia and Japan (Cramp 1971, Rock 2005), mostly during the late 20th century such 

as the first records from 1971 for Italy by Yellow-legged Gulls (Larus michahellis; 

Cignini and Zapparoli 1996) and those from the 1980s for Japan by Slaty-backed Gulls 

(Larus schistisagus; Artyukhin 2002 in Zelenskaya 2019). However, information on the 

history of urban-nesting gulls in regions outside Europe is scarce, with some records from 

North America and isolated accounts of their behaviour in other parts of the world (e.g., 

Turbott 1969, Villavicencio 2014, Yorio et al. 2016). North American records of roof-
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nesting gulls are far less detailed than those from the UK; although some jurisdictions 

appear to survey urban gull populations periodically (e.g., Roby et al. 2007), most urban 

counts result from location- or species-specific research rather than initiatives at the 

national scale as in the British Isles (cf. Hooper 1998, Blight et al. 2019). 

The first North American record of urban-nesting gulls appears to have been of 

Western Gulls (Larus occidentalis) breeding in San Francisco, California, circa 1920 

(Fisk 1978). This same species first colonized Seattle, in Washington state further north 

on the US Pacific coast, in 1946, nesting on buildings near the port (Eddy 1982). Further 

north still, the first rooftop nesting record for the Pacific coast of Canada was in 1962, in 

Vancouver, for a single Glaucous-winged Gull (Larus glaucescens) nest near the port 

(Oldaker 1963). The apparently rapid initial expansion of this species in the city of 

Vancouver was reasonably well-documented until the 1980s, with four nests described in 

one city neighbourhood in 1972-73 (Sanford 1974), and a total of 88 nests found at two 

other localities later in this same decade (Campbell 1975, Poynter 1976). By 1986, 

Vermeer et al. (1988) estimated that 500 pairs nested in the city on buildings near the 

waterfront, and about 30 years later, in 2018, this population was estimated at 1921 pairs 

(95% confidence intervals: 1520, 2380; Kroc et al. 2018). Interestingly, this same study’s 

estimate for the downtown core near the waterfront (474; 430, 522) was essentially 

unchanged from 1988; the current Vancouver population occurs at a low density over 

much of the city, and no longer clusters near the harbour. In the absence of control 

measures it is likely to continue to grow (Kroc et al. 2018). For this same species in the 

nearby maritime city of Victoria, Hooper (1988) reported that in 1986, 114 pairs nested 

on various structures (mostly on roof-tops) near the waterfront. In 2017–2018, Blight et 

al. (2019) used drones to estimate a population of 346 pairs in their survey area, with an 

additional 102 pairs at a warehouse colony excluded from the drone survey, for a total of 
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about 448 pairs through the downtown core and adjacent neighbourhoods. As with 

Vancouver, the growing population of nesting gulls in Victoria maintained a low density 

and spread farther into the urban area over time, rather than aggregating at increasing 

densities near the waterfront. Like the European Herring Gull in the British Isles after the 

1970s, these two urban population increases have occurred at a time when the overall 

regional population was in decline, implying a shift in preferred habitats by nesting 

Glaucous-winged Gulls in this region of Pacific Canada (Blight et al. 2015, Blight et al. 

2019). 

Elsewhere on the west coast of North American, urban nesting habitat has 

provided a refuge for Heermann’s Gulls (L. heermanni), which face several threats (and 

recent catastrophic nest failure) at their primary natural colony in Mexico (Monterey 

Audubon Society 2018). This species began nesting in two urban areas in southern 

California in the late 1970s and early 1980s, and now breeds at an urban colony in the 

Monterey Bay area (Howell et al. 1983, Monterey Audubon Society 2018).   

Somewhat surprisingly, the first record of urban-nesting birds for the East Coast 

of North America (for American Herring Gulls, Larus smithsonianus, in Boston, USA) 

does not appear in the literature until 1961, although the 150 nests were thought to have 

become established some years earlier; these subsequently expanded by the 1970s 

(Paynter 1963, Fisk 1978). In the Great Lakes region, first rooftop nests were documented 

in Ontario, Canada, in the early 1970s, for Ring-billed Larus delawarensis and American 

Herring Gulls (Blokpoel et al. 1990), and in 1978 on the US side of the Great Lakes for 

these same two species (Dwyer et al. 1996). In the Canadian Great Lakes, American 

Herring Gulls grew in number from 440 to 1,300 pairs from 1976 to 1990, while Ring-

billed Gulls increased from 56,000 to 283,000 pairs during this same period, with 

concerns about health and economic effects of the urban portion of these gull populations 
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increasing apace (Blokpoel and Tessier 1991). By the mid-1990s, 4% of the US Great 

Lakes’ growing American Herring Gull population was nesting on rooftops, as were 2% 

of Ring-billed Gulls in the region, for a total of 7,922 pairs of both species (Dwyer et al. 

1996). Although these two gull species have been declining in the Great Lakes region 

since about 1990 (Morris et al. 2003, 2011, Hebert et al. 2008), the urban-nesting habit, 

gained in their population expansion stage, has been retained and they continue to breed 

in urban habitats (Morris et al. 2011; LKB and E. Kroc, unpublished data).  

It seems based on disparate studies to date that gulls colonised urban habitat for 

nesting either while their regional population was expanding, possibly surplus individuals 

seeking new nesting opportunities) or while their regional populations declined 

(individuals finding a refuge when conditions at natural sites deteriorated). Once gulls 

have expanded into an urban habitat, they remain, regardless of the status of their original 

source populations. The reasons for this are unclear, though may be related to the greater 

breeding success experienced by some urban colonies (below); the geographic structuring 

of gull metapopulations comprised of both urban and natural colonies is clearly a 

direction for future research.  

 

Factors affecting the success of urban gull populations  

Many studies have reported a higher breeding success for urban gull colonies than 

gulls breeding at natural sites (Monaghan 1979, Kroc 2018, Zelenskaya 2019), which 

may be linked to the lower nest density and consequently lower intraspecific aggression 

from other nesting adults in the neighbourhood. This suggests that rooftop habitats may 

represent suitable breeding grounds of equal or higher quality than that offered by natural 

coastal or insular habitats at that time (Monaghan 1979). However, other studies found 

no differences in breeding parameters between gulls nesting at natural and urban sites. 
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Hooper (1988) found a high egg and chick mortality in urban-nesting Glaucous-winged 

Gulls in Victoria, British Columbia, which was mostly caused by the predation of 

Northwestern Crows (Corvus caurinus) and other adult gulls, leading to hatching (72%) 

and fledgling success (51%) that were similar to those observed at a natural site on nearby 

Mandarte Island (70-83% and 36-58%, respectively; Vermeer 1963, Verbeek 1986).  

More recently, Perlut et al. (2016) studied the breeding parameters of a roof-top breeding 

population of American Herring Gulls in Portland, Maine, USA, and found a lower clutch 

size (mean of 2.3 eggs per clutch) and hatching success (46-48%), but higher chick 

survival up to 30 days of age (62-73%), than for a population nesting at a natural site on 

Appledore Island (2.6 eggs per clutch, 56-71% hatching success and 49-53% chick 

survival). Nest failure in Portland was mostly caused by predation (38%), weather 

conditions (27%) and management interventions of nest removal during incubation 

(23%). There was also no evidence of a difference in breeding success between natural 

and urban colonies in Yellow-legged Gulls in the Venice region, Italy, possibly because 

these were recently established colonies assumed to be mostly composed of younger birds 

with a poorer breeding performance (Soldatini et al. 2008). Vermeer et al. (1988) found 

great variation in the breeding success of roof-nesting Glaucous-winged Gulls in 

downtown Vancouver, Canada, with colonial breeders having lower (35%) fledgling 

success than solitary and more experienced breeding pairs (73%) — although that study 

hints that human disturbance may have caused some chick mortality among colonial 

breeders as these were accessed directly by observers, while dispersed nests were 

observed remotely. 

 Numerous other factors might influence differential breeding success between 

natural and urban sites, such as the quality of the diet of adult breeders. Some studies 

have reported a higher breeding output in gulls foraging on natural marine resources 
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(Hunt 1972, Annett and Pierotti 1999, O’Hanlon et al. 2017), which commonly include 

prey with high energetic and nutritional value, particularly rich in essential fatty acids and 

micronutrients (Gladyshev et al. 2009, EFSA NDA Panel 2014). The view that a marine 

diet is beneficial to growing chicks is further supported by the observation that breeding 

gulls often switch their diet during the chick-rearing period to more marine prey (Annett 

and Pierotti 1989, Isaksson et al. 2016, Pais de Faria et al. 2021b, but see Sotillo et al. 

2019 for an alternative view). However, some studies found that gulls feeding on 

anthropogenic food did better compared to gulls feeding on natural resourses (Pons and 

Migot 1995), such as the high hatching success in Lesser Black-backed Gulls (90%; 

Gyimesi et al. 2016) and the higher fledgling rates in European Herring Gulls (van Donk 

et al. 2017), when compared to gulls feeding on natural marine prey, both in the 

Netherlands. It is likely, however, that urban-nesting gulls use the same food resources 

as the birds nesting in the surrounding natural sites (e.g. Huig et al. 2016, Rock et al. 

2016, Spelt et al. 2019). The higher breeding success observed in gulls with an 

anthropogenic diet, from both natural and urban colonies, might be a result of the higher 

predictability of these food recourses (Oro et al. 2013, Martinez-Abrain and Jimenez 

2016). Some studies have recently shown the ability of gulls to adapt their foraging 

behaviour to follow predictable human habits. Spelt et al. (2021) showed that gulls 

breeding in Bristol, UK, matched their foraging patterns to the times when anthropogenic 

food becomes available at school breaks and opening hours of a waste centre. Other than 

matching their foraging patterns to predictable human activities, in a highly touristic area 

in the centre of Porto, Portugal, Yellow-legged Gulls were reported defending favourable 

vantage spots on the top of traffic lights near food outlets, from where they could swoop 

down and steal the food carried by humans coming out of the shops and waiting to cross 

the street (Pais de Faria et al. 2021a). Overall, the increase in the availability of 



 

15 

anthropogenic food sources in cities and landfills, coupled with fishery discards in nearby 

marine areas and ports, likely contributed to the growth of urban gull populations. 

Urban habitats may also provide a range of other potentially favourable conditions 

for gulls. Urban areas typically provide a milder microclimate than surrounding areas 

(Chown and Duffy 2015), with warmer temperatures in cool climates (heat island effect), 

and shelter from extreme weather conditions by roof-top structures (e.g. chimneys or 

walls), both potentially promoting the success of urban gull populations. Lower nesting 

density may result in roof-top colonies being less of an attractant to nest predators. 

General conditions in urban areas may also be favourable to gulls all year-round, in that 

some gulls no longer migrate and keep occupying their nesting grounds during the entire 

year (Rock 2005, Kroc 2018, Pais de Faria et al. 2021a). Lower disturbance levels on 

uninhabited buildings within the cities seem to provide suitable breeding opportunities 

for a range of avian species (Reynolds et al. 2019), but the effect of microclimate and 

availability of uninhabited buildings on roof-nesting pairs has not yet been studied in 

gulls.  

Proximity to water bodies is another feature of urban areas that can make them 

attractive to gulls. Colonisation of built-up areas by gulls initially started in coastal or 

estuarine areas and progressively expanded to more distant inland areas (e.g. see the 

expansion of the British roof-nesting gull populations). For example, Zelensky (2019) 

studied the growth of the urban population of Slaty-backed Gulls in Magadan, Russia, 

and reported an increasing distance of nest sites to the coast as the population expanded. 

The same pattern of expansion away from the immediate shoreline was observed in 

Seattle, USA, from 1961 to 1982, and in Victoria, British Columbia, between the 1980s 

and 2000s (Eddy 1982, Blight et al. 2019). Freshwater bodies are commonly used by gulls 

as roosting locations (Clark et al. 2016) and their availability in or near built-up areas 
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may also attract gulls to urban areas (Vermeer et al. 1988, Washburn et al. 2016). 

Although exploiting predictable anthropogenic resources would allow gulls to potentially 

reduce the energetic costs of foraging, urban environments are also commonly associated 

with an increased risk of disturbance (Møller 2008) or exposure to contaminants (Da 

Chen et al. 2012, Isaksson 2018, Zapata et al. 2018, Sorais et al. 2020) and pathogens 

(Alm et al. 2018, Smith et al. 2020), potentially jeopardizing their health condition and 

producing long-term negative effects for gulls and humans. 

 

Human-gull interactions within the cities 

Gulls have always been part of the human coastal landscape, where positive 

relationships and culturally positive connections were common between humans and 

gulls.  Recently, however, human-gull relationships have been changing, with gulls 

increasingly becoming a constant part of urban landscapes worldwide (Belant 1997), 

causing several conflicts with the human population, such as damage to urban structures, 

nuisance, and spilling waste when foraging in trash containers (Fig. 2). Negative human-

gull interactions seem to intensify during the gulls’ breeding season, when they are 

constrained by breeding duties and show higher aggressive territorial behaviour near their 

roof-top nests, and take higher risks to obtain food (e.g. stealing food from humans; 

Belant 1997, Huig et al. 2016). Huig et al. (2016) quantified human-gull interactions for 

the Lesser Black-backed and Herring Gulls breeding at natural sites, but visiting the city 

of The Hague, Netherlands, during the breeding season, causing several nuisance events 

such as raiding rubbish bags or searching for food scraps in residential areas, especially 

during the chick-rearing period. However, the number of urban gulls in some cities may 

be larger outside the breeding season, particularly in areas of Southern Europe when 

migratory gulls join the local resident populations (Pais de Faria et al. 2021a). 
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The common use of landfills and large waterbodies by foraging and roosting gulls, 

raises several human public-health concerns, as gulls might end up serving as pathogen 

vectors (Alm et al. 2018), contributing to the dissemination of pathogens from landfills 

into these roosting locations, commonly shared with humans (e.g. beaches, ponds, lakes, 

rivers and reservoirs; Figure 3; Clark et al. 2016). In fact, several studies have reported 

the presence of antimicrobial-resistant (AMR) bacteria and Avian Influenza viruses in 

gull species from different countries (Antilles et al. 2015, Arnal et al. 2015). For example, 

in France, researchers found identical populations of Escherichia coli on Yellow-legged 

Gull and humans, suggesting that gulls may be contaminated in landfills and then act as 

an environmental reservoir of AMR pathogens (Bonnedahl et al. 2009). In Berlenga 

Island, Portugal, gulls are considered a major source of faecal pollution in coastal waters 

near a beach that is highly visited by tourists (Alves et al. 2014, Araujo et al. 2014), and 

to carry anti-microbial resistant E. coli (Radhouani et al. 2009). 

<Figure 3 here> 

 

Figure 2. Gulls exploring the city, adult and immature gulls Larus sp. spilling 
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waste when foraging in trash containers in the street (top left) and in a small city park 

(top right), in the city of Porto, Portugal. Gulls resting in an urban pond (bottom) within 

the city of Matosinhos, Portugal, at the end of the day. 

Human-nature interactions and associated dynamics can be highly complex 

(Gaston et al. 2018, Soga and Gaston 2020), exhibiting spatial and temporal variation and 

being commonly associated with socio-economic factors (Soga and Gaston 2020). The 

same complexity is applied when it comes to human-gull interactions. A great part of 

direct human-gull interactions is associated with the intentional and unintentional 

provisioning of food subsidies in urban areas (Oro et al. 2013, Newsome et al. 2015, Cox 

and Gaston 2018). The intentional provision of food is commonly a response to the 

‘extinction of experience’, where people feed wildlife to experience a relationship with 

nature in urban areas — resulting in a positive interaction with several psychological 

benefits (Cox and Gaston 2016, Soga and Gaston 2016). However, these positive 

interactions can rapidly progress to negative ones, with opportunistic species increasing 

their human tolerance through a habituation process, and humans losing control over the 

interactions that they initially initiated (e.g. Kumar et al. 2019). 

Several aspects may influence direct human-gull interactions (Soga and Gaston 

2020), such as social and educational factors (e.g. lack of knowledge about the ecological 

consequences of wildlife feeding) or socio-economic factors, with gulls preferring to 

build their nests on older buildings with lower human disturbance levels (Reynolds et al. 

2019, J. Pais de Faria, personal observation). Humans intentionally feeding wildlife may 

be often elderly and lonely citizens sharing their food (Fig. 3). This could be related to a 

particular orientation and/or predisposition to feed and, ultimately, take care of the ‘most 

needed ones’ (Cox and Gaston 2016, Soga and Gaston 2020), or a consequence of both 

being from social groups or personality types that suffer the most from loneliness, and 
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will most frequently and subconsciously seek psychological benefits of interacting with 

nearby wild animals such as gulls (Cox and Gaston 2016, Cox et al. 2017, Barnes et al. 

2019).  

<Figure 4 here> 

 

Figure 3. Citizen sharing his food with a group of gulls, Larus sp., in a city park 

within the city of Porto, Portugal. 

 

Managing human-gull conflicts 

The complexity of human-gull interactions underlines the need to consider the 

activities, routines and behaviour of humans when designing management measures 

aiming to decrease human-gull conflicts within cities. Pais de Faria et al. (2021a) found 

the number of people feeding Yellow-legged Gulls within the city of Porto to increase 

during the winter months, attracting large number of foraging gulls, but gull-related 

complaints to the City Council peaked during the breeding season, when gulls’ territorial 

aggressive behaviour tended to increase near their rooftop nests. Therefore, efficient 

management measures should consider local dynamics and seasonality of human-gull 
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interactions, while including environmental education and social awareness campaigns. 

Although feeding by individual humans alone is probably not enough to sustain entire 

urban populations, this surely contributes to human-gull conflicts driven by the increasing 

habituation of gulls to humans. But changing human behaviour can be extremely 

challenging. Clark et al. (2015) observed people repeatedly feeding gulls in parking lots 

after being approached during awareness campaigns, and suggested the use of 

community-based social marketing techniques as a possible and more efficient approach. 

Contrarily, the Litter Free Coast and Sea "Don’t Feed the Locals" Campaign (DFLC 

2017) that occurred in Weymouth, UK, seemed to be very successful in engaging the 

local community, tourists and local business on several activities that aimed to educate 

people about the reasons why they should not feed gulls. 

Several management measures that have been attempted aim to: disperse gulls 

(e.g. pyrotechnics, broadcast of gull distress calls, blank ammunitions, hazing by trained 

raptors; Cook et al. 2008, Rock 2013, Thieriot et al. 2015); prevent gulls from roosting in 

important water bodies (Clark et al. 2013); prevent gulls from constructing their nests on 

roof-tops (e.g. application of wires, spikes and roof netting; hazing by trained raptors); 

and to reduce the availability of anthropogenic food subsidies (e.g. the use of gull-proof 

litter bins or closing open-air landfills; Payo-Payo et al. 2015, Steigerwald et al. 2015). 

However, due to gulls’ extreme resilience, most of the applied measures were inefficient 

in the long-term, and, in some cases simply relocated gulls, and their related conflicts, to 

new locations (Rock 2005, 2013). The general use of scaring devices is probably one of 

the least efficient techniques when it comes to dispersing gulls from roosting or nesting 

roof-top locations, with gulls commonly observed to nest next to these devices (Rock 

2013, Kroc 2018). Roof netting or wiring, on the other hand, could prevent gulls from 

nesting on rooftops, but only if mesh size and wire spacing is correctly considered to 
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match the gulls’ size and behaviour (Rock 2005, 2013; LKB pers. obs.). The use of a 

similar technique showed to be highly effective at preventing Ring-billed Gulls from 

roosting in wastewater treatment tanks in Millbury, USA, where single-strand stainless-

steel piano wires (1 mm in diameter) were spaced at 0.9 - 3.3 m with a 136 kg tensile 

strength (Clark et al. 2013). On landfills, the use of trained hawks or falcons to scare and 

disperse foraging gulls also seems to be effective (Thieriot et al. 2015), especially when 

combined with other techniques to reduce gulls’ habituation to a single method (Cook et 

al. 2008). But again, all these measures aiming to disperse gulls, even if highly effective, 

could just be moving the problem elsewhere. Measures aimed at reducing breeding 

success, such as egg oiling, do not seem to lead to the abandonment of the colony and 

movement to new locations or to produce any further complications (DeVault et al. 2014), 

but the management effort required is high, with campaigns being conducted during 

several consecutive breeding seasons, as gulls are long-lived and highly philopatric 

species so that loss of a couple of seasons of productivity does not affect population size. 

Overall, changes in the availability of predictable anthropogenic food resources 

can affect major population trends at breeding sites (Oro et al. 2004, Duhem et al. 2008, 

Camphuysen 2013). In some cases, these changes may affect the gulls’ average body 

mass, egg volume and clutch size (Pons and Migot 1995, Steigerwald et al. 2015). 

Although information on worldwide urban-nesting gull population trends is generally 

lacking, it has been shown for Europe that gulls nesting in roof-top areas forage both in 

landfills (Spelt et al. 2019) and fishing ports (Méndez et al. 2020). Therefore, combining 

measures that reduce the availability of predictable anthropogenic subsidies and those 

that aim to reduce urban gulls’ breeding output, along with environmental education and 

social awareness campaigns to minimize direct human-gull conflict within cities, could 

potentially increase effectiveness of managing increasing urban gull populations.   
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