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Preface

My aim in writing this book is to summarise what is known about two small woodland birds that are part of our common natural heritage. Marsh Tits and Willow Tits are an important part of forest ecosystems across Eurasia, and they are fascinating and rewarding birds to observe. They have also dominated much of my research career.

To see Marsh Tits and Willow Tits can sometimes take a little effort, entering the ancient woodlands, old forests and tangled shrublands that they inhabit. They occur at relatively low densities and, despite being vocal and bold, they are good at blending into their surroundings. Nevertheless, both species are widespread, resident and sedentary, and so they can be found throughout the year from Great Britain to Japan. With a little patience they can readily be seen in suitable places, and will often allow a close approach. In some areas Marsh Tits and Willow Tits also live alongside us in leafy villages, large parks or suburbs, becoming regular visitors to garden bird-feeders. Watching them for any length of time reveals a social life of strong bonds and a deep attachment to their chosen patch of woodland. Individuals can survive for a decade or more, and so we can get to know them as they live out their lives. They are resourceful, resilient and intelligent birds, and these attributes make them a real joy to study.

Quite a lot has been written about Marsh Tits and Willow Tits since the 19th century, although this is dwarfed by the literature on the more familiar Blue Tit and Great Tit. Regardless, Marsh Tits and Willow Tits are increasingly considered as model species in ecology and evolutionary science, along with their close relatives, the North American chickadees. Much has been learnt from these species about social organisation, spatial memory and communication, and these are some of the ways that Marsh Tits and Willow Tits help us to understand the natural world. Importantly, both species are also sentinels for forest ecosystems. Being resident throughout the year, Marsh Tits and Willow Tits are wholly reliant on what happens within and around their woodlands. If the habitat deteriorates, then they will struggle, and this alerts us to something going seriously wrong in the woods. In many parts of Europe, and especially in Great Britain, this is exactly what is happening. The alarming population declines of both species over the past 50 years have triggered great concern, but so far only modest action.

These declines are an unavoidable sign of the wider biodiversity crisis that dominates our era. In my own lifetime I have seen the loss of Marsh Tits and Willow Tits from places where they were once familiar. Willow Tits were regular birds in my childhood garden and local birding patch in northern England. By the time I had started my research projects in the 2000s they had all gone. Now, the Marsh Tits in my long-term study at Monks Wood, in eastern England, are also dwindling away; the study has changed from monitoring a functioning population to documenting its collapse on the downward spiral towards local extinction. These losses can feel personal and profound, and similar stories are not uncommon elsewhere in Europe.

Researching and preparing the book has therefore felt timely, and bringing together what we know about both species may help to inform their conservation. I have tried to summarise the major research projects from Great Britain and elsewhere in Europe and Asia. The published literature, postgraduate theses and unpublished data have provided a wealth of information to draw upon. The coverage is inevitably biased towards Europe, however, as this reflects where much of the research has been carried out so far.

Working on the book has been a pleasure, but has been set against the backdrop of difficult times. The global pandemic of coronavirus affected everybody, and during the crisis many people found solace in the nature around them. Fieldwork in the woodlands, when possible, was one of my own ways of maintaining a sense of normality, and I particularly appreciated my study time with the Marsh Tits during this period.

War has also returned to Europe, and Russia’s invasion of Ukraine continues to cause humanitarian and ecological devastation that ripples throughout the region. The conflict has impacted one of the iconic sites for Marsh Tit research, the unique Białowieża National Park in Poland, which borders Belarus. Escalating militarisation and an engineered migrant crisis through the forest have created an unfolding tragedy that damages the fragile ecosystem, and also impacts the researchers who study there.

During this difficult period, the research community also lost one of the foremost authorities on Marsh Tits, Professor Tomasz Wesołowski, a friend and colleague from the Białowieża studies. I felt this loss when visiting the forest to search for Marsh Tits and Willow Tits, and when referencing his many scientific papers. Tomasz is remembered and appreciated throughout the book.

While writing this preface I visited important places for woodland research, and for myself, at Monks Wood and the Białowieża National Park. At both locations I could hear Marsh Tits just outside as I wrote. I took inspiration from these places and also from some fantastic earlier monographs of woodland birds, notably Susan Smith’s The Black-capped Chickadee, Ian Newton’s The Sparrowhawk and Erik Matthysen’s The Nuthatches, which convey much of the pleasure of research and discovery. On reading through all of the previous literature, and also my own notes and data spanning over 35 years, I am struck by just how rewarding science and natural history can be. Marsh Tits and Willow Tits are such wonderful subjects, and immersing yourself in the woodlands to follow their lives is a special experience. I hope that this book inspires others to look more closely at these birds and their habitats, whether for research or just for the personal pleasure of connecting with nature. I also hope that the information gathered here can be used to better understand these birds, their habitats and our impacts upon them, so that we may conserve them into the future.

Richard K. Broughton Monks Wood and Białowieża, 2024
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An adult Willow Tit, northern Europe. (© Henri Lehtola/Shutterstock)






CHAPTER 1 Marsh Tits and Willow Tits – similar yet different

The Marsh Tit and the Willow Tit are small, brown and buff-coloured birds with black-and-white heads, and are closely related members of the tit family, the Paridae (Figures 1.1 and 1.2). Both species are agile, vocal, intelligent and bold, and they are familiar birds in some parts of their ranges, but are scarce and elusive in others. They live in wooded habitats across Eurasia, where they are non-migratory and resident all year round. Willow Tits have a more northerly distribution than Marsh Tits, and are able to survive the northern winter in the boreal forests. Willow Tits also have a substantial overlap with Marsh Tits in temperate woodlands across the milder parts of their range. Where Marsh Tits and Willow Tits occur together in the same habitats they can be an identification challenge owing to their similar appearance, particularly in Great Britain. Some distinctive calls and songs help to distinguish between the two species, and, with practice, they can be readily separated on plumage and physical characteristics.


[image: A small bird perched on a branch.]

Figure 1.1. An adult Marsh Tit in Northamptonshire, England, February 2018. (© www.garthpeacock.co.uk)
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Figure 1.2. A first-year Willow Tit at Pennington Flash, England, August 2020. (© Philip Schofield)



Despite Marsh Tits and Willow Tits being relatively well studied, with major research projects in several parts of Europe, there remain many significant knowledge gaps regarding their ecology, behaviour and conservation, especially in much of Asia. Of particular concern are catastrophic declines of both species in some parts of Europe, leading to local extinctions and range contractions. The major causes of these declines are obvious for some populations, but in others they are poorly understood. This is alarming, as Marsh Tits and Willow Tits are important indicators of the forest and woodland ecosystem, so their largely unexplained declines show how little we really know about the functioning of these habitats.

Discovery and naming

The convoluted history of how Marsh Tits and Willow Tits got their names helps to explain why they seem a little confusing, or even misleading. Small songbirds with brown backs and black caps were first documented in Europe by the Swiss polymath Conrad Gessner (sometimes Gesner) in his 1551 Historia Animalium, where he named them Parus palustris, literally the ‘small marsh bird’. This was based on birds seen in swampy woodlands, but it was not yet realised that two species were involved. The English name Marsh Titmouse was formalised in The Ornithology of Francis Willughby, published in 1678. The name ‘titmouse’ derives from Middle English, meaning small bird, and was used for European species in the Paridae family until the 20th century, when the abbreviated ‘tit’ took over. Meanwhile, the scientific name Parus palustris was cemented for the Marsh Titmouse by Carl Linnaeus in his 1758 Systema Naturae, which formed the basis of today’s taxonomic nomenclature.

The Willow Tit had to wait until 1827 to be recognised by another Swiss naturalist, Thomas Conrad von Baldenstein (‘Conrad’), in his Neue Alpina. Conrad objected to the name of Marsh Tit and suggested renaming them ‘Grey Tits’ (Parus cinereus) to reflect their wider habitat use, but this didn’t catch on. Conrad described two subspecies of his Grey Tits that differed in their songs, calls and appearance. One subspecies (communis) was the ‘common’ form that favoured the wooded valleys, which were the birds that we know as Marsh Tits. The other subspecies were distinctive birds in the higher mountain forests that Conrad named montanus, the ‘mountain’ form, which were actually Willow Tits. This is how a bird that is often associated with lowland habitats in many parts of Europe got the scientific name of montanus, as it was first described from the Swiss Alps. Soon afterwards, in the 1831 Handbuch der Naturgeschichte aller Vögel Deutschlands, German ornithologist Christian Ludwig Brehm described another distinctive tit found in willows along streams and rivers, which he named Parus salicarius, the ‘Willow’ Tit. Brehm did not realise that this was the same species already described by Conrad from Switzerland.

Subsequent authors eventually unravelled that there were only two species involved, which were both widespread across Europe. The English name of Willow Tit was finally adopted, but awkwardly retaining the scientific name of Parus montanus. Meanwhile, the English and scientific names of Marsh Tit and Parus palustris unfortunately persisted, leaving us with one of the most misleading bird names in European ornithology: a woodland bird named for a marshland habitat that is more commonly occupied by a similar-looking species named after the mountains! Whilst the English name of Willow Tit is not a bad one, it would be sensible to rename the Marsh Tit as something else, perhaps the Wood Tit or Forest Tit, similar to the Wood Warbler or Forest Dormouse in the same habitat (see Appendix 1 for the scientific names of species mentioned in the book). This is more than a trivial academic niggle, as names and labels matter when communicating clearly to policy makers and non-specialists. It can be difficult to explain to people why woodlands are of critical importance for the conservation of a bird that we call the Marsh Tit.

Current taxonomy

Marsh Tits and Willow Tits remain within the family Paridae, which encompasses all of the tits and chickadees of Eurasia, North America and Africa. Both species were previously placed in the genus Parus, alongside Great Tits, Blue Tits, Coal Tits and most other tits and chickadees, but this was reviewed in 2005 based on the nucleotide sequences in the mitochondrial cytochrome-b gene (Gill et al. 2005). The result was that a group of Eurasian tits and North American chickadees were moved into the new genus Poecile, giving us the current scientific names of Poecile montanus for the Willow Tit and Poecile palustris for the Marsh Tit. The Poecile species all share a similar template of brownish body, pale underparts, dark cap and white cheeks, with a similar vocabulary structure (see Chapter 2). The Poecile species also have similar habits of living year-round in large territories and caching food (see Chapters 4 and 5).

Marsh Tits and Willow Tits diverged more than 4 million years ago and are not each other’s closest relative (Figure 1.3), but they are in neighbouring clades within the Poecile genus (Johansson et al. 2013, Tritsch et al. 2017). As such, both species are more closely related to each other than to any of the American chickadees. This shows the value of genetics, as for the first half of the 20th century the Willow Tit was thought to be the same species as the Black-capped Chickadee of North America (Figure 1.4). This notion was eventually contested by David Snow (1956), based on what now seem like obvious discrepancies in appearance, although Siegfried Eck was still arguing for combining Willow Tits and Black-capped Chickadees into one species as late as 1980 (Eck 1980). Snow (1956) was vindicated by the later genetic studies, which conclusively showed that Willow Tits and Black-capped Chickadees are totally different species.


[image: An illustration showing a phylogenetic tree structure of the genus Poecile.]

Figure 1.3. A simplified phylogeny showing the relatedness of species in the Poecile genus, focusing on the Eurasian species. Modified from Tritsch et al. (2017)
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Figure 1.4. A Black-capped Chickadee collecting seeds in Nova Scotia, Canada. For the first half of the 20th century the Black-capped Chickadee of North America was erroneously considered to be the same species as the Willow Tit of Eurasia. (© J. W. Ross MacKinnon)



SUBSPECIES

Taxonomy and phylogeny are constantly evolving as new techniques arise, concepts change over time and authors revisit the relationships between bird populations. Any current phylogeny of the Poecile species, as in Figure 1.3, is therefore likely to be updated before very long. In addition to the variation between Poecile species there has long been interest in the variation within each species, leading to the classification of numerous subspecies in the 19th and 20th centuries (Vaurie & Snow 1957, Eck 1980).

Among Willow Tits there are obvious differences in the size, colouration and vocalisations between regions. Large, pale Willow Tits in Norway (Figure 1.5) look quite different to the small, brown ones in Great Britain (Figure 1.2), and Willow Tits in the high Alps sing a different song to those in Sweden (see Chapter 2). Based on such attributes, perhaps 14 subspecies of Willow Tit are widely recognised (Tritsch et al. 2017, Gosler et al. 2020a), including an endemic island subspecies in Great Britain (P. m. kleinschmidti). Similar variation in size and plumage has led to around nine subspecies of Marsh Tit also being recognised, although the birds in Great Britain (P. p. dresseri) are not currently regarded as an endemic form (Gosler et al. 2020b). The subspecies in the recent literature are summarised in Tables 1.1 and 1.2.
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Figure 1.5. An adult northern Willow Tit at Dombås in Norway. Willow Tits in this region are attributed to the subspecies P. m. borealis. (© Robert Fredagsvik)




Table 1.1. Subspecies of the Willow Tit that are currently recognised, based on Harrap & Quinn (1995), Tritsch et al. (2017) and Gosler et al. (2020a).



	Willow Tit subspecies
	Approximate distribution


	P. m. kleinschmidti
	Great Britain


	P. m. rhenanus
	Western Europe


	P. m. montanus
	Central European uplands, including the Alps


	P. m. salicarius
	Central European lowlands


	P. m. borealis
	Northern and eastern Europe, including Fennoscandia


	P. m. uralensis
	Western Siberia to northern Kazakhstan


	P. m. baicalensis
	Eastern Siberia, Mongolia, northern China to Korea


	P. m. anadryensis
	Northeast Siberia


	P. m. kamtschatkensis
	Kamchatka


	P. m. sachalinensis
	Sakhalin, possibly Japan (Hokkaido)


	P. m. restrictus
	Japan


	P. m. songarus
	Eastern Kazakhstan, Tien Shan, northwest China


	P. m. affinis
	Central-northern China


	P. m. stoetzneri
	Northeast China







Table 1.2. Subspecies of the Marsh Tit that are currently recognised, based on Harrap & Quinn (1995) and Gosler et al. (2020b).



	Marsh Tit subspecies
	Approximate distribution


	P. p. dresseri
	Great Britain, western France


	P. p. palustris
	Western, central and northern Europe


	P. p. stagnatilis
	Eastern Europe, southeast Europe, northern Turkey


	P. p. italicus
	Southern Alps and Italy, including Sicily


	P. p. kabardensis
	Western Caucasus


	P. p. brevirostris
	Siberia, Mongolia, northeast China, northern Korea


	P. p. hellmayri
	Eastern China, southern Korea


	P. p. ernesti
	Sakhalin


	P. p. hensoni
	Northern Japan (Hokkaido)






Despite the long history of subspecies classification there is no universally agreed taxonomy, as each author tends to include, exclude or combine apparent subspecies based on their own individual assessment of specimens. For example, the subspecies recognised by Eck (1980), Vaurie & Snow (1957) or Svensson (2023) differ from each other, based on their own interpretations of different source material. Regardless of which classification is preferred, recent analyses suggest there is very little genetic basis for it. Across the Willow Tit’s very large geographical range, studies by Kvist et al. (2001) and Salzburger et al. (2002) found little or no genetic differentiation between almost all of the claimed subspecies, despite differences in appearance and songs. There are no detailed genetic studies of Marsh Tits as yet, but most of the currently accepted subspecies appear even less visually or vocally distinctive than the Willow Tit subspecies (Figure 1.6).


[image: A small bird perched on a moss-covered branch.]

Figure 1.6. An adult Marsh Tit near Trondheim in Norway, in fresh plumage in mid September. Scandinavian birds are assigned to the nominate subspecies P. p. palustris, and tend to be slightly larger and paler than Marsh Tits in western Europe. (© Robert Fredagsvik)



Most of the original subspecies classifications are well over a century old (e.g. Hartert 1910) and were often based on very few specimens. For example, Carl Hellmayr’s (1900) description of the endemic British Willow Tit (P. m. kleinschmidti) was initially based on perhaps only two birds. Leonhard Stejneger (1886) also proposed classifying an endemic British subspecies of the Marsh Tit, based on subtle colouration of a few preserved skins. Vaurie & Snow’s (1957) influential review disagreed with Stejneger and lumped British Marsh Tits with those in northern France, yet retained Hellmayr’s British Willow Tit. However, Vaurie and Snow’s own assessments were also based on rather limited evidence, typically involving just 5–34 individuals examined from each region, and sometimes only a single bird. With so few specimens it seems questionable whether this could account for the variation of size and colouration within a population, which we now know can vary with age and sex, as well as individually (Kniprath 1967, Broughton et al. 2016). The lack of genetic differentiation between claimed subspecies of the Willow Tit underlines how these subspecies classifications that we still use today are built on rather shaky foundations.

    Increasingly I take the view that most of the recognised subspecies of Marsh Tits and Willow Tits are not very meaningful. The variation within each species is clinal and not categorical, with only a subtle gradation of size and colour along latitude, longitude and altitude. In colder climates in northern regions, and at higher mountain elevations, both species become a little larger in size, greyer on the upperparts and whiter on the underparts (Figures 1.5 and 1.6). Meanwhile, towards the milder and humid climates of western Europe and southeast Asia, both species become incrementally smaller, browner and darker (Figures 1.1 and 1.2). Vaurie & Snow (1957) and Svensson (2023) acknowledged the subtle gradation along these clines, with no clear boundaries and a difficulty in assigning many birds to one subspecies or another. Categorising populations into subspecies along these gradients therefore seems a bit subjective, unless there is a clear genetic basis. Indeed, I find the argument for an endemic British subspecies of Willow Tit to be unconvincing, as with the Marsh Tit. There seems to be an almost complete overlap in biometrics and colouration between Willow Tits from Great Britain and those from adjacent parts of the continent, just on the other side of the North Sea (Cramp & Perrins 1993). If a Dutch or Belgian Willow Tit ever arrived in Great Britain, I very much doubt that anyone would distinguish it from British birds (Figure 1.7).
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Figure 1.7. A Willow Tit in the Netherlands (ostensibly subspecies P. m. rhenanus). These birds in western Europe appear to be essentially indistinguishable from those in Great Britain on the basis of plumage and morphology, undermining the current classification of British birds as an endemic island subspecies (P. m. kleinschmidti). (© Han Onderwater)



Distribution and population size

Marsh Tits and Willow Tits both have vast ranges across Eurasia. The Willow Tit has a continuous distribution from Great Britain through to Japan (Figure 1.8). The Marsh Tit’s distribution also extends from Great Britain to Japan, but with a large gap separating two disjointed regions in Europe and east Asia (Figure 1.9).
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Figure 1.8. The current global distribution of the Willow Tit in Eurasia.
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Figure 1.9. The current global distribution of the Marsh Tit in Europe and east Asia.



The current distribution of both species may not necessarily reflect their natural ranges, as these have been affected by human impact. For example, both are curiously absent from the island of Ireland, which may be a true quirk of biogeography or possibly a result of very early deforestation that caused their extinction in prehistory. Even more recently Willow Tits have undergone a rapid range contraction in Great Britain over the last century, with both species now having a rather patchy distribution (Figure 1.10). Despite being restricted to a small area of Scotland today, Willow Tits probably occurred over much of the country when it had plentiful native forest. Willow Tit bones are frequent in Mesolithic or Neolithic (11,500–4,500 years ago) archaeological deposits from Oban in western Scotland (Bartosiewicz et al. 2010), suggesting they were common before deforestation. Even in the early 20th century Willow Tits were still quite widespread in Scotland, breeding as far north as Inverness and Wester Ross (Andrews 2014). William Brunsdon Yapp (1962) reported resident Willow Tits in Abernethy Forest, probably in the mid 20th century, and Eric Simms (1971) found Willow Tits in Spey Valley birchwoods as late as 1957. A steady decline meant that by the early 21st century Willow Tits were restricted to a small area around Dumfries and Galloway in Scotland’s southwest. From the 1980s Willow Tit populations also began disappearing from southern and eastern England, a process which is continuing apace into the north and west – with the result that any recent distribution map for Willow Tits in Great Britain is quickly out of date. Nationally, the abundance of British Willow Tits declined by 86 per cent between 1995 and 2020 (Harris et al. 2022). Declines and range contractions are also occurring elsewhere in Europe, such as the Netherlands, France and Finland.
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Figure 1.10. The approximate current range of the core populations of Marsh Tits (left) and Willow Tits (right) in Great Britain. Also shown is the potential natural range of each species during the woodland maximum of the Holocene epoch, around 6,000 years ago, before widespread deforestation. Current range estimates are extrapolated from Balmer et al. (2013), Amaral-Rogers (2021), Pinder & Carr (2021) and numerous published reports from British regions. Potential ranges are modified from woodland habitat extents in Rackham (1976) and Smout et al. (2007).



The Marsh Tit’s distribution in Great Britain is also not static, with an ongoing range contraction over the past 50 years and a 46 per cent decline in abundance between 1995 and 2020 (Balmer et al. 2013, Harris et al. 2022). The losses of Marsh Tits have not yet been as severe as for Willow Tits (Figure 1.10), but the downward trend shows no sign of improvement and there is no knowing where it will end. As with Willow Tits, before widespread deforestation Marsh Tits could have been present across most of Great Britain, possibly including much of lowland Scotland. The potential natural range of the Marsh Tit in Scotland is speculative, however, as there are no records or physical evidence away from southern regions below the Firth of Forth. However, the climate and original forest habitat should have been very suitable, particularly in forests dominated by oaks and Common Hazel in southern, central and eastern Scotland (Smout et al. 2007). Marsh Tits are still present in a similar climate and habitat in Scandinavia, but intense deforestation in lowland Scotland could have eradicated them around 2,000 years ago or more, before anybody knew they were there. It’s an intriguing thought, and the natural ranges of Marsh Tits and Willow Tits in Great Britain are relevant today when considering the potential restoration of woodland habitats and species.

The national or international population sizes of Marsh Tits and Willow Tits are difficult to assess with much certainty, as they are usually extrapolated from estimates or densities within smaller areas, rather than from accurate counts. Worldwide, for Willow Tits there are estimated to be very approximately 175–253 million territorial individuals, with perhaps 61–88 million of those being resident in Europe (BirdLife International 2023). For Marsh Tits, estimates are around 10.6–20.9 million territorial birds, including a possible 2.9–5.7 million in Europe. These are little better than rough estimates, however. Within Great Britain, a more accurate dedicated survey in 2019–2021 produced a total of just under 5,700 pairs of Willow Tits, with 76 per cent of these in England, 21 per cent in Wales and 3 per cent in Scotland (Amaral-Rogers 2021). Estimates for the British Marsh Tit population are far more uncertain, as there has not been any dedicated survey. Based on broad extrapolations from limited sampling, the best estimate is 28,500 Marsh Tit territories in Great Britain in 2016 (Woodward et al. 2020).

Identification

Marsh Tits and Willow Tits are easily told from most other species, but they can be notoriously difficult to distinguish from each other in some regions. The two species have a broadly similar structure and proportions, and although posture and fluffing up of the plumage can significantly change their shape, this is not a structural difference (Figure 1.11). Willow Tits do have somewhat fluffier or looser plumage than Marsh Tits, which is because their body feathers have longer barbs and more barbules (Figure 1.12), and this may be an adaptation for better insulation in their more northerly distribution.


[image: A small bird perched on a branch with its body slightly fluffed.]

Figure 1.11. Willow Tits can sometimes appear rounded when they fluff up their dense plumage, and they have been described as looking more ‘bull-necked’ than Marsh Tits, but this is just a temporary posture. This bird is from northern England. (© Philip Schofield)




[image: Two microscopic views of fine hair strands spreading outward from a central point.]

Figure 1.12. Magnification of a flank feather of a British Marsh Tit (left) and Willow Tit (right), showing the relatively longer, looser, wispy barbs and denser barbules that give the Willow Tit’s plumage a fluffier appearance. (© Richard K. Broughton)



Much has been written about separating Marsh Tits and Willow Tits, especially in Great Britain, but for many years too great an emphasis was placed on unreliable features in popular field guides, such as cap gloss, size of the throat patch and presence or absence of pale fringes on the secondary wing feathers. Several studies have tested the identification features on a range of live birds and museum skins, primarily but not exclusively for British birds (Scott 1999, Broughton et al. 2008a, Broughton 2009, Broughton & Alker 2017, Konno 2018). For all populations examined, the most consistent and objective physical differences between the two species are the ‘bill spot’ and the gradation of the tail. Another very strong feature is the pattern on the cheek patches, while the colour
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[image: Four views of bird feathers, two Willow Tit and two Marsh Tit, showing first-year and adult stages.]







[image: A small bird perched on a branch.]







[image: A small bird perched on a branch with its body slightly fluffed and its head angled downward.]





[image: A small bird perched on a branch with its head turned slightly to the side.]






[image: Two close-up views of bird feathers.]










[image: A small bird is perched on a person's finger.]







[image: Human fingers gently spread a bird's wing to reveal detailed feather structures, with numbers 1 through 5 labelling specific greater coverts.]





[image: A close-up view of a bird's wing with numbered flight feathers labelled 1 to 3.]










[image: A table comparing mean, standard deviation, range, and number of birds for Marsh Tits and Willow Tits across different regions.]






[image: Two small birds perched on branches, wearing coloured leg bands for tracking.]







[image: A view showing trees in a forest with sunlight filtering through the leaves.]
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[image: A smiling elderly man with a backpack is leaning on a bicycle, standing before a large geometric wooden gate.]






[image: A woman in a jacket is examining a small bird in a forest.]









[image: A woman with a backpack smiles on a wooded trail. Other hikers walk ahead through a lush green forest.]






[image: A man using a device on a tree trunk in a forest.]









[image: A small bird clings to the side of a tree trunk with its body angled downward.]
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