
 1 

Merlins of the Southeast Yorkshire Dales 
 

Peter M. Wright 
 
 
Chapters: 
 

1.  Background 

2.  The Merlin 

3.  Distribution in Britain 

4.  Study areas 

5.  Habitat 

6.  Hunting and feeding 

7.  Food 

8.  Trapping adults 

9.  Age and breeding 

10.  Origin of breeding adult Merlins 

11.  Breeding season: 

(a)  Courtship 

(b)  Territory and nesting sites 

(i)      Spatial distribution 

(ii)    Altitudinal distribution 

(iii)  Aspect 

(c)  Breeding density 

(d)  Site occupancy 

(e)  Site fidelity 

(f)   Movement between territories 

(g)  The nest 



 2 

        

(h)  Laying and incubation 

(i)    Eggs 

(ii)   Clutch size 

 (iii)  Laying dates 

 (iv)  Incubation and hatching 

             (v)  Hatching success 

       (i)  Chicks  

(i)    Chick development 

(ii)   Fledging 

        (iii)  Post fledging 

  (iv)  Productivity             

12.  Dispersal 

 (a)  Post breeding movement of adults from the breeding sites 

 (b)  Post fledging movement of juveniles from the breeding sites 

13.  Mortality 

14.  Persecution 

15.  Predation 

16.  Future threats 

17.  References 

18.  Acknowledgements 

19.  Tables 

20.  Figures 

 



 3 

 

Background 

 

Ever since my early rambles with my parents, the local moors have always held a 

fascination.  The wide expanses of heather with the calls of Red Grouse and Curlew, 

the upland grassland with the trill of the Skylark and plaintive call of the Golden 

Plover, the bracken clad gills with the song of the Ring Ouzel, all instilled in me a 

deep regard for these wild places.  As my knowledge of the upland birds and other 

wildlife developed, I found myself spending much of my spare time walking the hills 

and fells, studying the birds and noting down my observations.  It was back in 1955 

when I was in my early teens and on my way to visit the local Black-headed Gull 

colony on Barden Moor that I saw my first Merlin.  As I crossed the moor, a small 

blue falcon travelling at high speed flashed across my path low over the heather and, 

as luck would have it, perched up on a boulder some two or three hundred metres 

away – a male resplendent in full adult plumage with slate blue back and streaked 

rufous breast.  Through my late teens and twenties I continued to watch Merlins 

whenever the chance presented itself.  My appointment in 1972 as an area warden in 

the Yorkshire Dales National Park, with special responsibilities for the Barden Moor 

and Fell Access areas, gave me an ideal opportunity to further my interest in our 

smallest British bird of prey. 

 

It was about that time that I first became aware of the pioneering study of the Merlin 

undertaken by William Rowan on the Embsay and Barden Moors in Upper 

Wharfedale in the old West Riding of Yorkshire and later published in his paper, 

“Observations on the breeding habits of the Merlin” in the journal “British Birds”.  
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His study spanned a number of seasons around the year 1918 when he was employed 

as a teacher at the school-cum-sanatorium at Eastby near Skipton.  Rowan was a 

remarkable observer of  bird behaviour who shortly afterwards moved to take up a 

post at the University of Alberta where he became one of Canada’s foremost 

biologists, undertaking ground breaking experiments in bird migration.  Inspired by 

Rowan’s in-depth study, I embarked on my own long-term study of the Barden 

Merlins.  I later expanded my study area to cover a number of adjacent moors in the 

Wharfe valley in the vicinity of Grassington.   

 

Although my interest in the Merlins commenced much earlier, this book is based on 

my observations made over the 30-year period from 1973-2002.  As my depth of 

involvement steadily grew and my knowledge increased, my curiosity lead me to 

consider why the birds behaved in the manner they did; whether they were the same 

pairs returning  each year, or why they chose to nest in particular localities. These 

questions and many others awakened a desire to learn more.   

 

Since Rowan published the results of his study in British Birds (1921-1922), no one 

had seriously attempted any systematic work on the Merlins of Embsay and Barden 

Moors.  The moors were, however, well known to many walkers and bird watchers 

and, with increased access, some casual observations were recorded by local natural 

history societies in their annual reports.  Over the years 1973-82 I spent considerable 

time exploring the moors, studying Merlin behaviour and visiting Rowan’s old sites, 

where these could be identified, on both Barden Moor and Barden Fell, as well as 

checking intensively for the locations of any new sites.  Although I acquired a 

considerable amount of useful information over this period, more detailed 



 5 

observations did not commence until 1983.  In 1988 my study area was enlarged to 

include the moorlands of Grassington, Conistone and Threshfield.  Some ringing of 

chicks commenced in 1987 but full coverage of all sites did not start until 1993, when 

I also began to trap and ring the adults at their nests. 

 

The Merlin 

 

Worldwide, nine subspecies of Merlin Falco columbarius are generally recognised, of 

which two are found in Northern Europe, three in North America and four in northern 

Asia east of the Caspian Sea and Ural Mountains in what was previously the Soviet 

Union (Temple 1972, Dementiev and Gladkov 1951).  The range of the subspecies 

aesalon extends from Ireland to northwest Siberia.  The subspecies subaesalon breeds 

in Iceland and winters mainly in Britain and Ireland, with some remaining in Iceland 

and others reaching continental Europe.  Some birds showing characteristics of this 

darker and slightly larger race are known to have bred in northern England and 

Scotland (Robertson 1982, Picozzi 1983 and Wernham et al. 2002).  They are 

distributed across the northern latitudes of the Holarctic region and throughout their 

range, frequent the more open habitats in the uplands, taiga and open plains with 

shorter rough vegetation which suit their hunting methods.  Over some parts of its 

range the Merlin can, however, be found nesting in forest edges as in some areas of 

Britain where new forestry plantations have provided nesting places next to open 

upland used for hunting. 

 

The Merlin is the smallest falcon found breeding in the British Isles and for its size 

and strength, is probably one of the boldest.  With its dashing flight low over the 
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ground in pursuit of prey, the Merlin is superbly adapted to catching the small birds 

which form the bulk of its diet, its quick manoeuvrability also allowing it to catch the 

diurnal moths which regularly form part of its summer diet.     

 

Merlins are smaller than they often appear in the field with a wing span of 50 to 62 

cm and an overall length of 25 to 30 cm.  The smaller males, about the size of a Mistle 

Thrush, have slate blue upper parts with small black streaks and a rusty nape.  The 

tail, blue on top with black bands and incompletely barred underneath, terminates in a 

broad black band.  The underparts are cream to pale rufous streaked with brown.  

They have pointed wings, typical of a falcon, with black primary feathers.  The 

underwing coverts are tinged rufous with white to cream tips, giving the appearance 

of a pale underwing in flight.  The larger female has darkish brown upper parts with 

creamy, heavily streaked brown underparts.  Her wings, like the male’s, have dark 

primary feathers and the underwing is also similar to that of the male but slightly 

more rufous.  The tail is dark brown tipped with cream and has six or seven cream 

bars. 

 

The Handbook of the Birds of Europe, the Middle East and North Africa (1980) states 

that Merlins undergo a complete post-breeding moult commencing in June, finishing 

September to November and that females start earlier than males.  That females do 

begin to moult earlier is evidenced by feathers, usually from the tail, that are regularly 

found around the nest but from my experience with birds in the study area, moult can 

begin as early as the beginning of May when incubation commences.     
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The Merlin in Britain is still a comparatively rare bird of prey despite an increase in 

its numbers since the early 1980s, since when it has staged a gradual recovery.  Major 

factors which contributed to its long-term decline prior to the 1980s included habitat 

loss and organochlorine pesticides, known to affect reproduction.  Ongoing 

persecution also played a part.  A partial survey undertaken by the RSPB during the 

years 1983-1984 estimated the population at 550-650 breeding pairs (Bibby and 

Nattrass 1986).  A more comprehensive survey to estimate the population, undertaken 

by the Royal Society for the Protection of Birds ten years later, showed that in all the 

areas resurveyed, the number of breeding pairs had remained much the same as in the 

first survey or had increased.  As a consequence, a new estimate of the population in 

the mid-1990s was given as 1100-1500 breeding pairs (Rebecca and Bainbridge 1998) 

. 

 

Distribution in the British Isles 

 

The breeding range of the Merlin in Great Britain is illustrated in Figure 1.  The map 

clearly shows the current reliance of the species on the upland moors and fells, where 

the majority are found nesting in heather.  In the eighteenth and nineteenth centuries 

they nested widely in lowlands where moor-like habitat occurred, for example Thorne 

Waste and the Cumberland mosses.  In places, they also used coastal dunes.  Their 

restriction to the uplands now is a consequence mainly of habitat destruction 

elsewhere.  Over the past thirty to forty years, many upland areas have lost their 

native heath due to poor heather management and overgrazing.  Where these upland 

areas, particularly of “sheep walk” and blanket bog have been planted with coniferous 
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plantations, an increase in the Merlin population has been noted, with Merlins taking 

to breeding in old Crow nests in the forest edges and along the fire rides. 

 

Study Area 

The area in which I chose to undertake my Merlin study is centred on Grassington in 

the southeast corner of the Yorkshire Dales National Park.  This spectacular region 

with its deep pastoral valleys, limestone escarpments, impressive crags and high 

heather moorland, forms the backdrop to my study area.  The study area itself 

comprises four separate blocks of predominantly Ling (Caluna vulgaris) covered 

moorland, more often referred to as heather moorland.  Barden Moor Access Area and 

Threshfield Moor lie to the west of the Wharfe Valley, while Barden Fell Access Area 

and Conistone and Grassington Moors lie to the east.  The land separating these four 

blocks consists mainly of agricultural grassland, woodland and villages and does not 

provide suitable Merlin nesting habitat.  A tract of heather moorland to the east of 

Grassington Moor was excluded from the study as access permission was denied.  

 

Barden Moor, 31.3 km2  (3130 ha), gradually rising from 170 m at its southeast 

corner in the Wharfe Valley to just over 500 m on Thorpe Fell, consists of an isolated 

block of moorland surrounded by mainly rough grazing and a number of conifer 

plantations.  Two wide valleys run in a generally southeasterly direction down to the 

Wharfe and a third in a southwesterly direction down into the Aire Valley.  The 

gritstone escarpment of Cracoe, Thorpe and Burnsall Fells drops steeply down to the 

Wharfe Valley along the northerly edge and the crags of Crookrise and Embsay 

dominate the southwest corner.   
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Barden Fell, 26.0 km2 (2600 ha), straddles the watershed between the Wharfe and 

Washburn valleys.  The majority of the moorland lies above the 300 m contour and 

attains its highest elevations in the northwestern corner overlooking the Wharfe 

Valley where Simon’s Seat (485 m), with its fine gritstone outcrop, and the fell of 

Carncliffe (449 m) slope steeply down to the Wharfe.  Three broad valleys run down 

the southwest slope to the River Wharfe and a further two down the eastern slope into 

the Washburn.  The western flanks are edged with conifer plantations and the 

remainder of the area is surrounded largely by improved grassland and rough pasture.  

  

Conistone and Grassington Moors, 20.2 km2 (2020 ha), form part of the western 

watershed of a continuous expanse of moorland lying between the Wharfe and Nidd 

valleys.  Bounded by predominantly heather moorland to the northeast and limestone 

pasture and rough grazing to the southwest, the study area rises from an altitude of 

390 m in the southeast corner at Yarnbury to 700 m in the northeast on Great 

Whernside.  Two broad valleys running in a generally southwesterly direction drain 

down into the River Wharfe. 

 

The much smaller area of Threshfield Moor, 1.6 km2  (158 ha), rises from 250 m at its 

eastern extremity to a maximum elevation of 350 m at its western side and is 

surrounded mainly by rough moorland grazing and improved pasture.  Two small 

valleys running south and west intersect the area, draining into the River Wharfe.   

 

Habitat 

Many visitors to the Dales love to walk the moors for their peace and tranquillity.  

These moors offer what most people see as the last vestiges of wilderness in an over-
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populated, over-developed country.  Although best seen to advantage in late Spring 

and early Summer when the moors above Grassington are covered with Cloudberry 

and Cotton Sedge or in August when the heather turns the hills purple, the fells 

remain beautiful at any time.  It is the very nature of the vegetation that provides so 

much of our upland wildlife with a place in which to breed.   

 

The moors have a long history of land use which has primarily been for sheep grazing 

and shooting, but over the years, many other activities have been associated with these 

upland areas:  peat cutting, coal and lead mining and the quarrying of the millstone 

grit are all industries which have left their mark on the landscape.  Many of these 

upland fells also play a vital role as water-catchment areas, with a number of streams 

feeding into a network of large reservoirs.  Today, many farmers still derive a major 

part of their income from sheep which graze on the moors, and shooting is an 

important revenue-earner for the estate owners.  Were it not for these activities, much 

of the moorland we see in the Dales today would probably have been turned over to 

forestry production, as in many other upland regions throughout the British Isles.  

 

Management of the moors has always played an important role in ensuring that the 

fells retain those special characteristics that we have learnt to associate with these 

upland areas, helping to sustain a habitat crucial to a wide variety of wildlife.  On 

Grouse moors, a rotational cycle of heather-burning, as a means of ensuring a mosaic 

of heather of different ages, has long been practised.  This provides young heather 

shoots on which the Red Grouse can feed and taller heather which provides cover in 

which the Red Grouse can hide and nest.  Other species are also able to benefit from 

this management regime:  Golden Plover and an increasing number of Lapwings take 
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advantage of the freshly-burnt ground in which to nest, whilst Merlins and Short-

eared Owls exploit the mature stands of heather.  Areas of bracken were traditionally 

harvested to provide winter bedding for cattle and in more recent times, they have 

been crushed or aerial-sprayed to reduce tick-infestation of the sheep and to aid the 

spread of heather.  Large areas have also been gripped in an attempt to drain the 

moors in a further attempt to increase heather cover.  This, however, has created 

major erosion problems in some areas and thankfully, the practice has now been 

largely curtailed. 

  

In order to understand why Merlins find the moors so attractive for nesting, detailed 

botanical survey maps held by the Yorkshire Dales National Park Authority were 

examined.  These proved invaluable in determining the extent of the various 

vegetation types on the moors which make up the study area, enabling an assessment 

of the most suitable nesting habitat to be made.  The results of the analysis are shown 

in Table 1, and clearly illustrate the predominance of heather-dominated habitats, the 

dry heath on the Barden and Threshfield moors and wet bog, consisting of heather and 

cotton sedge, on the Grassington and Conistone moors.  Together they account for 

68% of the total area of moorland forming the study area.  Bracken is confined mainly 

to the small valleys, locally referred to as gills, and peripheral areas of the Barden 

moors on the better drained soils, largely at lower altitudes.  In recent decades, 

bracken has spread as one of the consequences of overgrazing by sheep. In the areas 

where efforts to eradicate the bracken have been carried out, there are encouraging 

signs of heather regeneration but the habitat has, at least for the time being, remained 

unsuitable for nesting Merlins.  Apart from two reservoirs on Barden Moor and a 

number of small dams associated with the former lead mining activities on 
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Grassington Moor, the remaining areas of all the Moors are largely covered with grass 

moorland, wet bog and acid flush. 

 

The very few trees which occur are largely to be found on the two Barden moors and 

are confined to the gills at lower altitudes.  Rowan Sorbus aucuparia predominates, 

but specimens of Scots Pine Pinus sylvestris, Oak Quercus petraea, Alder Alnus 

glutinosa, Silver Birch Betula pendula and Hawthorn Crataegus monogyna can also 

be found.  The conifer plantations which surround the moorlands are predominantly 

Larch Larix and Spruce Picea species.  No trees are to be found on Threshfield Moor 

and the few scattered Rowan and Hawthorn trees that occur on the Grassington and 

Conistone Moors are confined to the dry valley above Yarnbury and along Mossdale 

Beck.  

 

Despite the lack of trees on the various moors, opportunities for tree nesting, indicated 

by Carrion Crow Corvus corone nests, do occasionally present themselves.  One can 

only assume that the Merlins do not find these sites particularly attractive.  No records 

of tree-nesting Merlins in the conifer plantations surrounding the study areas were 

known prior to the study and subsequent observations failed to locate any such 

breeding attempts over the twenty years. 

 

Hunting and feeding 

 

The hunting techniques of the Merlin are well documented.  Taking advantage of the 

natural contours of the ground to surprise its prey, the Merlin generally takes its 

quarry of small birds, after a quick dash and final glide, less than a metre from the 
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ground.  Less frequently, I have observed Merlins circling at some considerable 

height, 200-300 metres, and then stooping on the prey much like a Peregrine.  Some 

prey may be pursued persistently for prolonged periods and I have recorded chases of 

up to two or three minutes, although from my observations I have found this method 

less effective, lacking the element of surprise.  Watson (1977) recounts an instance of 

a Merlin chasing a small bird, possibly a Pipit, which had been flushed by a hunting 

Hen Harrier.  Unfortunately for the Merlin, as the Pipit tried to evade capture, it flew 

into the path of the Harrier, which managed to catch it.  There is evidence that Merlins 

also take some prey off the ground.  I have found wader and Pipit chicks too young to 

fly among prey items at Merlin nests.  Rowan cited an instance, related to him by a 

gamekeeper, of a Merlin plundering a Red Grouse nest on the side of a gill on the 

Barden Moors.  Although I have recorded only three instances of Red Grouse chicks 

at nests over the years, all were at a stage where they would have been capable of 

flight.  During the breeding season, particularly in warm weather, both male and 

female Merlins, loafing in their nesting territories, regularly hawk for emergent 

diurnal moths such as the Northern Eggar Lasiocampa callunae and Emperor Saturnia 

pavoia, and favoured plucking spots are often littered with their discarded wings.   

 

On rare occasions, Merlins take small mammals.  On one day, at the start of the 

breeding season, I was watching a pair of Merlins at close range near to a potential 

nest site when my attention was drawn to the unusual behaviour of the male.  He was 

jumping up about a metre into the air and then apparently pouncing onto some object 

in an area of weathered peat and exposed mineral soil with scattered clumps of 

heather.  This continued over an area of some ten square metres for about five 

minutes.  Eventually the male flew to perch on a small grassy mound, carrying a small 
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mammal, which appeared to be a field mouse, and started to eat it.  This is the only 

occasion when I have witnessed this type of behaviour and seen a Merlin with 

anything other than bird or insect prey. 

 

Nesting birds will regularly travel some distance in search of prey.  Colin Bibby, 

working on Merlins in Wales 1986-87, radio tagged a number of Merlins in an 

attempt to discover their foraging ranges. He found that the males undertook the 

majority of the hunting up to the time when the chicks were quite large.  They spent 

most of their time near the nest, leaving only to make quick hunting trips.  

Unfortunately these forays were outside the audible range of the transmitters.  This is 

at odds with my observations that males could regularly be away from the nest site for 

periods of up to two hours or more.  That males do travel some distance to hunt is 

borne out by the remains of woodland birds not infrequently found at plucking spots 

at the beginning of the breeding season and at nests later in the year.  In the majority 

of cases, these woodlands are situated four or more kilometres away from the nearest 

nesting sites and at much lower elevations.  With the nature of the terrain in the study 

area at some of the nesting sites, it is possible to observe departing males as they leave 

to hunt.  On a clear day they can often be observed flying down the moor to hunt the 

old enclosed rough pastures at lower altitudes along the moorland boundary. 

 

Prey is often taken to a favourite plucking spot such as an old post, boulder, shooting 

butt or mound of grass or bilberry near to the nest.  A number of birds will also pluck 

prey on the ground in old heather burns.  In all cases, the prime requirement would 

appear to be a location which offers good visibility.  During the breeding season, in 

some territories, a small number of these plucking spots are used on a frequent basis 
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and become extremely obvious.  At other sites, where there are less prominent 

features for the birds to use, plucking sites can often be difficult to find. 

 

Prey brought in by the male for the female during the early breeding season is often 

decapitated and is left near the nest site for her to collect.  Often when there is an 

apparent surplus of prey or the female is not hungry, prey is cached under a tussock of 

grass or heather.  What never fails to amaze me is how the female knows where 

exactly an item of prey has been cached when she was not present at the site or sitting 

on the nest when the male returned.  After plucking, small prey items are consumed in 

their entirety but the legs of waders and larger birds are often left.  These pluckings 

and other remains enable prey species to be identified. 

 

Food 

Merlins, like most birds of prey, are opportunists but catch prey mainly within a 

limited size range.  The abundance of various prey species changes through the 

season, and these changes are reflected in the prey remains found at plucking places 

and nests.  Pipits and other small birds of similar size provide the bulk of the food, but 

woodland birds, particularly at the start of the breeding season, form an important part 

in the diet before Pipits have returned to the moors in sufficient numbers.  Later in the 

year, in late June and July, post-breeding flocks of juvenile Starlings move on to the 

high pastures and moors, and these birds figure prominently in the menu, just at the 

optimum time for feeding the rapidly growing Merlin chicks.  

 

A detailed analysis of the prey of Merlins during the breeding season in Northumbria 

undertaken by Newton et al. (1984) recorded in all, a total of 50 bird species, a 
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number of moth species and a few mammal species.  Most of the avian prey consisted 

of small passerines followed by a smaller number of waders.  The majority of prey 

was in the weight range 10 - 40 g, with some between 60 and 120 g.  The comparison 

between the prey items taken by the different sexes indicated that males mainly took 

prey items less than 40 g and a small number up to 80 g.  During periods when 

females hunted, more items in the 60 -120 g range were recorded.  Newton et al. 

found that, with a wide variation in the size of prey taken, if they expressed the 

different species taken in terms of biomass instead of numbers, their relative 

importance in the diet became more apparent.  Thus on a weight basis, the Meadow 

Pipit remained the most important prey, followed in importance by Skylark, Starling, 

Fieldfare, Chaffinch, Snipe and Song Thrush.  These species accounted for almost 

80% of all the food by weight.   

 

The seasonal nature of the prey is also shown in this Northumbrian study, with 

woodland birds accounting for 23% of prey in April, declining to 7% in July.  By 

comparison, the number of Meadow Pipits showed a gradual increase through April, 

May and June, with figures of 63.5%, 69% and 73% respectively, falling off in July to 

55.4%.  Starlings figured prominently in June and July. 

 

Although I have kept a record of prey items found at plucking spots and nests in the 

Dales study area, no quantitive work has been undertaken.  Table 2 gives a list of the 

species recorded during visits to nests and at plucking spots adjacent to nests over the 

course of the study, together with the monthly frequency with which the different 

species occurred.  In all, 18 species of bird were recorded as prey, along with one 

species of mouse and two species of lepidoptera, namely Emperor and Northern Eggar 
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Moths.  Although no firm conclusions can be drawn from these data, they do however 

illustrate, as in the Northumbrian study, the importance of Pipits and Starlings in the 

diet of the Dales’ Merlins.  The majority of passerines taken were either full-grown 

adults or full-grown juveniles but in all cases the wader chicks found had been taken 

at the chick stage.  Young Merlin chicks which died in the nest were also eaten.  On a 

number of occasions, the remains of legs and bills of Merlin chicks, recorded on 

previous visits as sick or injured, were found at the nest. 

 

Trapping adults 

 

In 1993 I considered the possibility of trapping adult Merlins at the nest, using noose 

mats, in order to identify birds which might already have been ringed, either in the 

study area or elsewhere, and thus determine their natal origin and age.  This method of 

trapping was first successfully used by Ian Newton in his study of Sparrowhawks in 

southern Scotland (Newton 1986).  Having obtained the appropriate licence to 

undertake the work from English Nature, I set about constructing a suitable trap.  In 

this I was greatly helped by Dee Doody who provided me with a specimen of a trap 

which he had successfully used to trap Merlins in Wales.   The noose mat consisted of 

a circular wire framework, approximately 22 cm in diameter, over which was attached 

a shallow dome shaped mesh of chicken wire.  At each corner of the hexagonal mesh 

a fine nylon running noose was secured.  The mat was placed over a nest and firmly 

anchored to the ground using tent pegs and as an added precaution was attached to a 

stem of heather with nylon cord.  This prevents the trapped bird flying off with the 

mat attached to its feet.  Once the trap had been placed at the nest, I found a 

convenient place of concealment as close as possible to the nest and covered myself 



 18 

with a camouflaged net. An assistant, who was positioned some distance away with a 

clear view of the site, contacted me by radio when the adult bird had returned to the 

nest.  This was not always the case as in the early days of trapping, my assistant had 

to be located in a prominent position where I was able to observe various prearranged 

hand signals designed to inform me of the adult’s return.   

 

The majority of adult birds were initially suspicious of the trap and would often circle 

low over the nest, gradually approaching more closely before eventually dropping 

down, where, with luck, they were caught by the nooses around their legs.  The 

majority of Merlins returned quickly to the nest and were caught within 30 minutes, 

but on occasions, some birds were much more wary and reluctant to return.  If birds 

were not caught within 35 minutes, trapping was abandoned, certainly for that day.  

Once it became apparent that a bird had been trapped, I quickly returned to the nest, 

extracted the bird from the nooses and then ringed, weighed and measured it.  The 

measurements of the adult Merlins trapped in the study area are given in Table 3.  

Birds were trapped during the hatching process or at the early chick stage.  In the best 

interest of young chicks, trapping was attempted only on warm days in order to avoid 

chilling.  During the processing of the adult birds, the eggs or chicks were placed in 

an insulated container to keep them warm.  Once processing was completed, I placed 

the adult back on the nest so that the eggs or chicks were immediately covered.  With 

the exception of three birds over the course of the study, all remained on the nest and 

these three birds subsequently returned to the nest after a short period of time.  I had 

no indication that the birds, eggs or chicks were any worse for the experience. 
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During the early days of trapping, I initially attempted to catch adults during the early 

stage of incubation.  Using this method, artificial eggs were used as a replacement and 

the real eggs were kept warm in an insulated container.  In the majority of cases, birds 

quickly returned to the nest when the eggs were replaced after trapping, but on a few 

rare occasions birds were reluctant to return to incubate for up to an hour.  No 

desertions occurred in the study area but other researchers attempting this method 

have on occasions been less fortunate.  I was greatly disturbed by these results and it 

was at this time that I decided to attempt to trap while the chicks were in the process 

of hatching or as soon as possible afterwards.  This proved to be the optimum time to 

attempt the trapping of the adults using the noose mats, for once the young started 

calling in the egg and chipping commenced, the adults were much keener to return 

quickly to cover the eggs.  Using this method, I did not experience any major 

problems and there were no instances of desertion. 

 

Regular monitoring of the nests was necessary in order to determine the approximate 

hatching dates.  Eggs were weighed initially at three-day intervals and their weight 

loss noted.  The mean hatching weight of Merlin eggs in the study area was calculated 

from past results as 17.9 g and as eggs approached this weight, daily visits were made 

in order to determine the time of hatching.   

 

In some instances it was possible to exploit the sitting bird’s reluctance to leave the 

nest when eggs were in process of hatching.  By approaching the nest slowly and with 

as little noise as possible, I was, on a few occasions, able to lift the brooding parent 

off the nest.  In all, one male and four sitting females were caught in this manner, out 

of a total of 66 captures.  
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From 1998 onwards, in addition to the normal British Trust for Ornithology (BTO) 

numbered metal rings, adult Merlins trapped at the nest were fitted with specially 

made stainless steel split rings with passive integrated transponder (PIT) tag attached. 

These rings, equivalent in size to the BTO standard D and E rings, had an overall 

weight of 1.5 g and required special pliers to fit them to the Merlin’s leg.  An 

electronic loop, placed around the nest, activated the transponder when a ringed bird 

returned to a nest and the code number of the transponder was recorded on a data 

logger positioned 25 m from the nest.  This could be read without disturbing the 

sitting bird and removed the subsequent need to re-trap tagged birds in later years. 

 

Table 4 shows the numbers of individual adult Merlins caught in the study area over 

the period 1993-2002.  The bias towards females is explained by females spending far 

more time at the nest than males, both during and after incubation.  Even if males 

were disturbed from the nest before setting the trap, it was usually the female that 

returned to be caught.  Some of these adult birds were caught in more than one 

breeding season.   
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During the ten breeding seasons from 1993 to 2002, 76 known breeding attempts were 

made, of which five failed before trapping (including identification by transponder) 

could be attempted and two could not be visited due to foot-and-mouth restrictions.  

At least one of the parents was trapped at 62 of the remaining 69 sites.  At 49 of these 

sites only the female was trapped, at nine sites only the male and at four sites both 

sexes. 

 

In the period 1998-2002, a total of 15 transponders were fitted to two males and 13 

females. Both males and one of the females were subsequently identified once from 

their transponders and two other females were identified on three further occasions. 

 

Age and breeding 

 

Merlins become sexually mature and capable of breeding in their second summer, and 

some do.  Males in their second calendar year, still in their juvenile plumage, often 

referred to as  ‘brown cocks’, were occasionally seen in spring in the study area but 

only on one occasion did one acquire a territory and attempt to breed.  Females 

probably find these young males less attractive in the presence of ‘blue cocks’, only 

resorting to the younger males if older birds are not available.  These young males 

often provoke quite an aggressive reaction from territorial ‘blue’ males and on a 

number of occasions I witnessed spectacular noisy aerial displays as the interloper 

was driven away.  A number of females breed in their second calendar year, and at 

least three birds of known age did so in the study area.   During the course of the 
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study, a total of 44 breeding adults were trapped, 11 males and 33 females, of which 

six males and 10 females were of known age. These data were derived from the 

ringing records of chicks provided by the BTO, and are shown in Table 5.  

Determining the exact age of unringed adults in the field is difficult, with the obvious 

exception of the one year old males.  First year birds were clearly nesting for the first 

time, but all older birds may have nested elsewhere before being trapped in the study 

area. 

 

Origin of breeding Merlins  

With the commencement of trapping of adult birds in 1993, it became possible to 

determine the age and natal origin of those Merlins breeding in the study area which 

had previously been ringed as chicks.  The origin of the six ringed males and ten 

ringed females caught is shown in Figure 2 and shows a clear movement of birds 

along the Pennines, with the majority of birds moving in either a northerly or 

southerly direction from the sites at which they were reared.  Two other birds moved 

in a northeasterly direction from the Bowland fells.  The results show almost equal 

movements, north and south, of females from their respective birthplaces, all of which 

were outside the study area.  Of the six males trapped, only one hatched in the study 

area had returned there to breed, one had moved south, whereas the remaining males 

had moved in a northerly direction.  The lack of birds from the Lakeland fells may 

reflect the relatively small Merlin population in that area resulting from insufficient 

suitable habitat west of the main Pennine fells.  Given the sizable Merlin population 

and number of birds ringed on the North York Moors, it is interesting to note that no 

westerly movement of birds from that area into my study area was detected.  To some 
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extent, findings were dependent on data being submitted to the BTO by other Merlin 

workers. 

 

There was a general tendency for the ten females to travel further from their 

birthplace (mean 58.1 km, range 18.9 - 105.0 km) than the six males (mean 30.6 km, 

range 2.7 - 63.3 km) in order to find a breeding territory.  The sex difference in the 

dispersal distances of birds from their natal area was found to be significantly 

different (t=2.28, P=0.039, df=14), as found in other Merlin and other raptor 

populations. 

 

The breeding season 

Pairs of Merlins, at sites which were ultimately successful, were present in their 

territories as early as the first week in March, the earliest pair being recorded on 1 

March.  Many pairs were established by the end of the second week in March.   

However, individual males and females were recorded at eventually successful sites 

as early as 19 February.  It is interesting to note that Rowan considered the average 

time of the arrival of birds was mid-April.  If this was the case, then the change to 

milder winters over the intervening period may have had some effect.  Weather 

conditions in late February and early March, however, remain unpredictable.  While 

observing a nest site at this time of year, it was possible to be sitting one minute, with 

sleeves rolled up enjoying the clear, warm, sunny weather and the next minute, 

struggling to keep warm in a biting wind, covered by a dusting of snow.  This 

however did not seem to affect the Merlins, who continued to pursue their courtship 

with utmost vigour. 
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(a)  Courtship 

 

At the start of the nesting season, Merlins spend varying amounts of time ‘loafing’, 

that is sitting up on a favourite rock or other suitable perch, preening or just ‘ruffled 

up’ against the cold.  As the days progress, the female begins to spend more and more 

time at the site until she eventually becomes almost totally reliant on the male to 

provide her with prey.  With time, the most regularly used perches acquire a 

collection of disgorged pellets and become progressively chalked with lime-rich 

excrement, thus becoming prominent features of many sites.   

 

On clear days at this stage of the nesting cycle, both birds regularly display over their 

territory, soaring to great heights and often disappearing from view, on rapidly 

beating wings and uttering what Rowan refers to as a ‘keking’ sound, a distinct 

clicking note which is much quicker and higher-pitched in the case of the male.  The 

males, in aerial display, also circle with a distinctive slow wing beat which, to me, is 

reminiscent of a displaying Common Sandpiper.  During these displays, the birds are 

highly visible to neighbouring pairs and on occasions I have seen as many as three 

pairs in the air together, with frantic chases and stoops accompanied by persistent 

alarm calling.  When combat is broken off, the resident pair often stoop at great speed 

down to the nest site, skimming low over the heather in twisting acrobatic flight and 

uttering what I can best describe a “whickering call”.  

 

When the male returns with prey to the nest site, he can sometimes be heard ‘keking’ 

rapidly at some distance as he approaches.  As he draws nearer to the site, he 

commences a high pitched “eeping” call and flies close to the ground with wings held 
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upwards in a “v” pattern, swaying from side to side to perch on a favoured boulder.  

The female approaches the male and commences her more drawn out “eep-eep-eep” 

feeding call, often for prolonged spells of a few minutes.  There is a distinct difference 

between the “eep” calls of the sexes, the male’s being much more rapid and higher 

pitched.  The male leaves the prey for the female and may fly to perch some distance 

away.  After feeding, the female will often commence “eeping” again, positioning her 

body horizontally and soliciting the male to copulate.  After copulation, the male will 

regularly fly low over a suitable bed of heather, dropping in at intervals prospecting 

for suitable nest locations.  A number of likely places are sometimes selected and 

scrapes are made over a period of days.  The female usually makes the final selection 

and completes the nest.   

 

Merlins can also be extremely aggressive towards other raptors and members of the 

Crow family, particularly in defence of their territories.  A number of species of birds 

of prey are regularly seen hunting on the moors: Peregrine, Kestrel, Buzzard and Hen 

Harrier.  On occasions, Goshawks can also be seen hunting on the Barden moors.  The 

male Merlin, if he is in the vicinity of the nest site, will undertake the major part of 

any defence and has no qualms about taking on birds far bigger than himself.  On a 

number of occasions, I have seen a Merlin drive home an attack on a Peregrine Falcon 

or a Goshawk with breathtaking stoops, often striking its opponent with great force.  

In one particular encounter, the female Goshawk rolled on her back with talons 

extended in an attempt to grasp the male Merlin but he deftly outmanoeuvred her and 

pressed home his attack.  At this point, the Goshawk dived quickly away and made a 

speedy departure. 
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(b)  Territory and nest sites 

In his study of the Barden Merlins, Rowan noted that, given the considerable amount 

of available habitat and therefore, potentially, a large number of possible nesting sites 

to choose from, “Merlins show an extraordinary preference for a small minority”.  

The same factors influencing site selection would still appear to apply today.  The 

majority of nesting territories were associated with the main stream courses or small 

tributaries.  There was a tendency for the nests to be located towards the heads of the 

gills but this was not always the case.  Several nests were found well away from the 

gills on exposed fell-sides or on relatively flat plateau-like areas.  Whatever nest site 

was eventually chosen, the nesting pair invariably had fine views down the fells and 

made the task of approaching sites unobserved extremely difficult, with the off-duty 

bird rising into the air and alarm-calling at some considerable distance. 

 

Each year, from March onwards, I visited all the previously known nesting sites and 

undertook a survey of other available habitat, to check for evidence of occupancy in 

an attempt to locate all the nesting pairs.  Although it was not possible to be 

absolutely certain that all nesting pairs were found in any one year, the knowledge 

acquired over the eight years prior to 1983 and subsequent years, coupled with the 

assistance provided by the moorland gamekeepers led me to believe that all nesting 

pairs were located.  

 

During the course of the study, 33 separate Merlin nesting areas were recorded: 15 on 

Barden Moor, 10 on Barden Fell, seven on the Grassington and Conistone Moors and 

one on Threshfield Moor.  Each nesting area usually consisted of a number of 

alternative nesting sites, some within only a few metres of each other but others were 
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a considerable distance apart as can be seen from Figures 3a – 3c.  When occupied, a 

‘nesting area’ could equally well be called a ‘nesting territory’, as it was used by only 

one pair at a time, which kept away other Merlins (Newton et al.1978). The nearest 

recorded distance between two nesting pairs was 350 m.  

 
(i)  Spatial distribution 
 
51 nesting sites were recorded over the course of the study.  Plotting of all the nest 

sites used over the twenty years on the major blocks of moorland in the study area, 

shown in Figures 3a – 3c,  clearly illustrates the preference for certain specific 

localities where clusters of sites were to be found.  The distribution of pairs varied 

greatly from year to year, with occupied territories sometimes spread widely across 

the study area, and at other times confined to a more restricted area.  The close 

proximity (350 m) of some nests, particularly on Barden Moor, contrasted with 

Rowan’s observation that nests as close as a mile (1600 m) apart were considered 

exceptional. 

 

(ii)  Altitudinal distribution 
 

The altitudinal distribution of nests over the twenty years of the study is shown in 

Tables 6a - 6d, indicating an overall tendency for pairs to select sites in the higher 

elevation bands.  Overall, 85% of all nests were above the 300 m contour, with a 

range 215 m to 530 m (n = 144), the lowest nest occurring on Barden Moor and the 

highest on Conistone Moor.  Although suitable nesting habitat was available at lower 

altitudes on Barden Moor and Barden Fell than on the Grassington and Conistone 

Moors, birds still showed a strong tendency to select sites at the higher elevations.    
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Figures for the distribution of various vegetation types were available only for the 

Barden moors.  The number of nests in each altitudinal band was compared with the 

amount of preferred nesting habitat, heather-dominant wet bog and dry heath present 

in that interval, the results of which can be seen in Table 7.  

 

The results for the Moor show that the numbers of nests in the various altitudinal 

bands differed significantly from expected numbers based on the area of available 

habitat (χ2 = 18.86, df = 4, P < 0.01).  A larger number of nests than expected 

occurred in the 250-300 m, 300-350 m and 400-450 m altitudinal bands, a smaller 

number at 350-400 m, and none were recorded below 200 m or above 450 m. 

  

On the Fell, the results were more in line with expected values, again taking into 

account the amount of available vegetation (χ2 = 2.75, df = 2, ns).  For this area, the 

highest number of nests occurred in the 300-350 m band and roughly the same in the 

next two higher bands.  No nests were recorded below 250 m or above 450 m.   

 

The overall picture for the combined area again highlighted a significantly different 

number of nests in the various altitudinal bands compared with a random expectation 

(χ2 = 20.82, df = 4, P < 0.01). 

 

(iii)  Aspect 

 

Given the topography of the four blocks of moorland within the study area, the 

selection of nesting sites might seem predictable, since the general aspect of the 

Barden, Grassington, Conistone and Threshfield Moors is predominantly southerly. 
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Barden Fell, in contrast, provides a greater opportunity for pairs to select sites facing 

in either the northerly or southerly direction.  Even so, most of these blocks of 

moorland, owing to the orientation of the valleys, present birds with the opportunity to 

select sites facing any of a number of directions.  The orientation of nest sites is 

shown in Tables 8a and 8b and, as one would suspect, the majority of nests 

throughout the study area (67%) had a southerly bias.  However on Barden Fell where 

birds have a much greater opportunity to select sites in either direction, an almost 

equal proportion of nests (53%) were oriented towards the north.  Nevertheless, it is 

interesting to note that no sites on the Grassington, Conistone and Threshfield Moors 

faced north and that the most frequently occupied sites on Barden Moor faced in a 

southerly direction and on the Fell, northerly.  

 

(c) Breeding density 

 

Because of the geographical separation of the various blocks of moorland, the 

variation in the composition of the various vegetation types and the inclusion of the 

Grassington, Conistone and Threshfield Moors into the study area at a later date, I 

assessed the breeding density of the Merlins on each of the blocks of moorland 

separately.   

 

There was little information on the Merlins in the Dales prior to the present study, 

other than that provided by William Rowan for the Barden moors.  It is well known 

that, by the early 1980s, the Merlin population in the British Isles had been suffering a 

marked decline, but the local population appears to have fared better than most.  
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Thankfully, the national decline has been arrested and trends over the last twenty 

years have shown a much improved situation.  

 

Rowan, writing on the Barden and Embsay Moors, stated that no more than four pairs 

of Merlin had been recorded in any one year.  Data collected over the period 1975 to 

1982, whilst not complete, suggested that four pairs was then the likely maximum 

number and this was also true for the period 1983-1988, although numbers did 

fluctuate between three and four pairs.  From 1989 to1997, five pairs bred regularly 

each year but since then the situation has shown a marked decline, with four pairs 

breeding in 1999 and only two pairs breeding in each of the other four years of the 

study period.  Whether this represents a long-term trend is difficult to assess at this 

stage. 

 

Although Barden Fell did not form part of Rowan’s study area, he made reference to a 

number of breeding sites there, but gave no indication of the likely number of 

breeding pairs.  Over the study period, numbers remained reasonably stable, 

fluctuating between two and three pairs.  Evidence of breeding collected between the 

years 1975 and 1982 would indicate that two pairs was probably the norm over that 

period.   

  

 Whilst it would appear that the Barden population remained relatively stable prior to 

and including the first six years of this study, research  in Northumbria during the 

period 1974-1983 revealed a decline in both numbers and breeding success (Newton 

et al.1986).  Drastic reductions were also noted in the Peak district. (Newton et 

al.1981) 
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In the Northumbrian study undertaken by Newton et al. (1978), it was shown over the 

period 1974-1976 that the mean breeding density for two areas of 30 km2 and 41 km2 

was nine pairs per 100 km2 and seven pairs per 100 km2 respectively.  The results of a 

wider scale study by Bibby and Natrass (1986) estimated the mean density for 

northern England to be 2.3 breeding pairs per 100 km2 of occupied heather-dominated 

moorland.  More recent studies undertaken by Mike Nattrass in County Durham and 

on the North York Moors (unpublished) gave densities of up to eight pairs per 100 

km2 in some areas.  

  

The annual numbers of breeding pairs recorded in my study, together with the mean 

densities for the various moors in the study area, are shown in Table 9, with an overall 

mean density of 10 pairs per 100 km2 per annum, equating well with the results from 

the other published studies.  

  

Although Barden Fell is equivalent to only 83% of Barden Moor in total area, the 

availability of the preferred nesting habitat, mature heather, is almost the same, 18.5 

km2 and 18.8 km2 respectively.  Given this and the apparent similarity in topography, 

it is interesting to note the higher breeding density to be found on the Moor.  

Undoubtedly the Moor has a particular attraction to Merlins, a fact noted by Rowan in 

his study.  By contrast, the Grassington and Conistone Moors show much lower 

breeding densities, although the amount of preferred nesting habitat of 14.8 km2 is not 

much less.  However, the physical composition of the habitat differs markedly in that 

dry heath (Caluna) accounts for 94%  and 81% respectively of the available heather 

habitat on Barden Moor and Barden Fell and wet heath (Caluna and Eriophorum) 
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makes up 79% of that on the Grassington and Conistone Moors.  Given that the 

habitat is much wetter and the heather, in general, does not provide such dense cover 

as the other blocks of moorland, this may be acting as a deterrent to some Merlins. 

 

Merlins will, on occasions, nest in close proximity to each other and I can recall that 

two pairs which nested on Barden Moor within 350 metres of each other were 

constantly in dispute at the start of the breeding season.  Later in the breeding cycle, 

when both the pairs were incubating, the males avoided each other by leaving their 

territories to hunt in opposite directions and when both were present near the nest they 

chose to sit at opposite sides of the small valley.  Apart from a few isolated 

skirmishes, the females were more tolerant of each other even when the chicks were 

out of the nest. In general, though, pairs try to avoid each other where possible but as 

breeding densities increase, the competition for nesting sites in suitable locations 

inevitably leads to some pairs nesting closer together.   

 

Being discrete blocks of moorland, it was possible to determine the mean nearest-

neighbour distances for the two Barden moors.  The mean nearest-neighbour distance 

between nesting pairs calculated for the Moor was 1.57 km (mean ± sd = 1.57 ± 0.99, 

n = 74) for the range 0.35 to 4.74 km.  The comparable figure for the Fell was 2.04 

km (mean ± sd =2.04 ± 1.12, n = 47) for the range 0.65 to 4.35 km.  The overall figure 

for the combined areas was 1.75 km (mean ± sd = 1.75 ± 1.07, n = 121) for the range 

0.35 to 4.74 km. 

 

Owing to the fact that the Grassington and Conistone Moors form part of a continuous 

stretch of moorland which adjoins Upper Nidderdale, where Merlins are also known 
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to breed, it was not possible to calculate their mean nearest neighbour distances, as 

nests on the other side of the watershed may have been closer than those in the study 

area.  However, the closest distance that pairs were recorded nesting in that area is 

2.07 km. 

 

In the two consecutive years that a single pair nested on Threshfield Moor, its nearest 

neighbour was, in each case, on Barden Moor, at a distance of 5.5 km. 

 

(d)  Site occupancy 

There is little doubt that certain areas of moorland are favoured by Merlins, a fact 

recognised by Rowan in his paper in which he stated that, “certain localities will hold 

an eyrie year after year without a break”. He gave examples of two sites being 

occupied by successive pairs for periods of 12 and 18 years respectively, even though 

the occupants were shot each year.  Some of the sites known to Rowan were regularly 

used in the recent period, over 70 years later.  

 

There was a varied pattern of site usage on all the moors, with 71% of all sites used on 

more than one occasion (Tables 10a - 10d).  The Barden moors held a number of sites 

which were occupied on at least six or seven occasions, three of which, all on Barden 

Fell, were occupied for five or six consecutive years.  A number of the other regularly 

used sites illustrated interrupted patterns of breeding with gaps varying from one to 

nine years.  This may have been as a result of one or more of a number of factors such 

as the loss of one or both partners of a breeding pair, nest failure or in the case of sites 

with longer unoccupied periods, changes in the physical characteristics of the site due 

to heather burning.  The incidence of newly-occupied sites, used only once, is 
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interesting and may reflect the unavailability of more traditional sites due to habitat 

loss or prior occupancy. 

  

(e)  Site fidelity 

The trapping of adult birds is dealt with earlier but 82% of males and 70% of females 

were trapped in only one year and the others in up to four years (Table 11).  Because 

males proved the most difficult to trap, some might have bred without detection in the 

study area on subsequent occasions.  Not until birds had been fitted with passive 

transponders were individual males recorded in the study area in the years following 

their initial capture and in both cases they occupied the same respective territories.  

The two females which were paired with these males, and which were trapped and 

ringed at the same time, were also electronically tagged but neither was recorded in 

the study area the following year. 

 

In contrast to the males, more females were trapped or recorded from their passive 

transponders each year.  Four of the 33 females were caught twice in consecutive 

years but in all cases they had moved to adjacent territories.  Two females were 

caught on three occasions, one of which occupied the same territory for two years 

before moving to a territory four kilometres away in the third year.  The second of 

these females was recorded at three different adjacent territories over a period of four 

years, being absent from the study area during the third of these.  In two cases, 

females occupied the same territory in four consecutive years. An additional female 

was recorded in four consecutive years, breeding for two years in each of two 

territories in different blocks of moorland within the study area.  The longest period 

over which an individual female was recorded was six years.  Occupying two adjacent 
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territories in the first two years, she was then absent from the study area in the third 

year, returning in the fourth year to another adjacent territory.  Lack of data in 2001 

due to the foot-and-mouth epidemic meant that she was not recorded in that year but 

in the sixth year she was again found breeding at a site in the territory in which she 

was initially trapped. 

 

(f)   Movement between Territories 

The only two adult males caught on more than one occasion each occupied the same 

territory in consecutive years and moved distances of only 360 m and 700 m 

respectively between nesting sites.  In all, 39% of movements by female Merlins 

occurred when relocating to other nesting sites within the same territory, the mean 

distance moved being 143 m  for the range 50–300 m (n = 7).  The 61% of females 

which moved into different territories moved a mean distance 1747 m for the range 

420–8580 m (n = 11).  This represents an overall mean distance moved by females of 

1123 m for the range 50–8580 m (n = 18). 

 

Some birds were apparently forced to move site as a result of the burning of a 

favoured stand of heather, but in the majority of these cases, suitable nesting 

alternatives remained close by, which the birds chose not to use.  Why other sites, 

regularly used for years by at least one of the breeding pair, were suddenly deserted in 

favour of sites in adjacent territories when no change to the habitat was obvious, is 

also difficult to explain. 

 

(g)  The nest 
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Throughout the study area, Merlins preferred to nest in old heather.  The one 

exception was a pair which chose to nest in bracken.  My attention was drawn to the 

possibility of a new nest site by the head keeper, who had heard an adult bird alarming 

as he walked down one of the gills.  I visited the locality later that day and saw a male 

perched on an old post, preening.  It flew off, alarm calling at my approach and went 

up the gill.  The post was positioned a few metres from the gill edge in a small area of 

dead bracken which had been flattened over the winter months.  As I drew near to the 

post, a female Merlin took flight from the centre of the bracken bed only a few metres 

in front of me, revealing a nest scrape containing 3 eggs, totally exposed to the 

elements.  Despite the vulnerability of the nest the pair successfully reared the chicks, 

even though they were almost fully visible amongst the young bracken stems until 

later in the year.   

 

Rowan found a similar situation and stated “The eggs themselves will in most cases 

be found in very old heather and there is no doubt that the bird prefers this to anything 

else.  But there is an exception, for the nest may be placed in bracken”.  Given the 

amount of heather available it is not surprising that Merlins make full use of this 

resource and with the one exception, all the nests were located in heather at a mean 

depth of 515 mm for the range 250 to 880 mm (n = 144). 

 

All the nests in the study area were located on the ground and in the majority of cases, 

tucked away in dense cover under mature “woody” heather.  On occasions, however, 

birds chose to nest in less dense, scrappy heather which offered less cover.  Why this 

was so, when a few metres away more adequate cover was available, is difficult to 
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comprehend.   There was, however, no detectable difference in breeding success in 

relation to the amount of cover. 

 

Merlins, like other falcons, do not construct a conventional nest.  The nest itself, 

usually formed by the female, consists of a shallow scrape on the ground made over a 

period of days by the bird rotating its body and feet.  The scrape is often lined with 

dead heather twigs or other material available nearby.  On occasions, it may be 

formed in moss which quickly dries out as incubation commences.  Some scrapes 

appear almost flat but others, particularly on more steeply sloping ground, have a built 

up rim on the down-slope side.   Merlins are inveterate nibblers, and heather stems 

within reach of the scrape are regularly stripped and, on occasions, bitten right 

through.   The nest can be sited on relatively flat ground but is more often situated on 

gently sloping ground or on a bank.   In one instance, Rowan found a nest in heather 

on top of a large boulder.  Similar nesting situations have been recorded in 

Northumbria and elsewhere.  Although no crag-nesting birds were recorded in the 

study area, this type of site is not uncommon in other parts of the country.      

 

(h)  Eggs, laying and incubation 

 

(i)  Eggs 

Merlin eggs are more typically buff in colour with dark reddish brown spots and 

blotches.  They do, however, display a considerable variation, some having little in 

the way of markings and being quite orange in appearance.  The eggs are oval in 

shape and reasonably broad.  The mean dimensions of 189 eggs measured in the study 

area were 40.6 x 31.3 mm for the range 32.2-45.2 x 28.7-32.7 mm and the mean 



 38 

weight of the eggs, at laying, calculated from 145 eggs was 21.5 g for the range 20-24 

g. 

 

(ii)  Clutch size 

Most clutches in the study area consisted of three to five eggs but clutches of one to 

seven have been recorded elsewhere.  Rowan noted that the clutch size for Barden 

Merlins was usually four and very rarely five, but clutches of five were regularly 

recorded on all the moors during my study.  The mean clutch size of British Merlins is 

calculated as 3.96, based on figures obtained from 109 clutches (Brown 1976).  A 

study of Northumbrian Merlins (Newton et al, 1986) showed a mean clutch size of 4.2 

obtained from 194 clutches, and results from a later study for seven regions of 

England showed a mean clutch size of 4.2 for the range 3.7 to 4.4 (Nattrass et al, 

1993).   

 

Over the period of my study, 144 breeding attempts were made, 76 on Barden Moor, 

47 on Barden Fell and 21 on the Grassington, Conistone and Threshfield Moors.  

Examination of clutch sizes (Table 12), which range between two and five, shows an 

overall mean of 4.2 with little variation between the means of the three areas, these 

figures equating well with the other published results.  For the whole study area, the 

greatest percentage of nests (53%) contained four eggs.  The percentages of nests 

containing three eggs was similar on all the moors, but the percentage of four-egg 

clutches on the Fell (47%) was lower than the other two areas, which in turn had 

relatively fewer five-egg clutches.  These differences were not statistically significant.  

The nest with two eggs, located on the Fell, possibly did not represent a full clutch, as 
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the nest was soon deserted.  Clutch size was examined in relation to aspect and 

altitudinal band but no significant variation was found. 

 

(iii)  Laying dates 

First-egg dates covered a fairly broad time scale, the earliest being 21 April and the 

latest, 6 June.  Merlins will, in some instances, replace clutches if the first clutch is 

lost at an early stage and I have, on one occasion, had experience of this in my study 

area.  Brown (1976) states that “Eggs are laid from early May to early June, usually 

10-20 May in the south and 20-30 May in northern England and Scotland”.  Figure 4 

shows the distribution of laying dates for the different moors in the study area.  

Laying dates for the first egg in each clutch were calculated from the known hatching 

and fledging dates of 135 nests.  The results show that the majority of birds (85%) laid 

in the 16 day period 1-16 of May with a mean of 9 May.  There was little variation in 

the mean laying dates for the three areas when considered separately, 8 May on 

Barden Moor, 10 May on Barden Fell and 11 May on the Grassington, Conistone and 

Threshfield Moors.  The laying period (first eggs only) for the three areas spanned the 

period 23 April to 6 June on the Moor, the slightly shorter period 29 April to 30 May 

on the Fell and 21 April to 30 May for Grassington, Conistone and Threshfield 

Moors.   

 

(iv)  Incubation and hatching 

Incubation is undertaken by both sexes but most, about 60%, falls to the female.  In 

my own experience, females may sit during the day for spells of two to four hours and 

males usually about half this time.  Some birds will, however, sit for considerably 

longer periods and one female, fitted with an electronic tag, was recorded 
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continuously over a period of 11 hours 28 minutes at the nest, commencing at six in 

the evening through to the following morning.  Even the male at this site put in good 

performances, sitting on a number of occasions for well over three hours at a time.  

Females normally undertake the incubation period through the night but Rowan, on 

one occasion, recorded a male undertaking the night-time spell.   

 

Incubation usually starts in earnest with the last egg but some birds may start earlier 

with the second or third egg.  Incomplete clutches are sometimes covered for short 

spells, particularly in wet weather or occasional snow showers.  That birds show a 

great deal of tenacity when incubating was borne out when I visited a nest at one of 

the higher elevations, after heavy snow had blanketed the moor.  I expected the nest to 

have been abandoned but, to my surprise, the female was sitting on the nest in a hole 

in the snow some 30 cm deep, where she remained as I slowly backed away.    

 

The incubation period lasts 29-30 days, occasionally 28-32 days.  As incubation 

progresses, the eggs gradually lose weight as the embryo develops, from a mean 

laying weight of 21.5 g to a mean hatching weight of 17.9 g calculated from the 

known hatching weights of 112 eggs with a range of 15.0-19.5 g.  As a rule, the eggs 

hatch within one day but in some instances I have known the latest chick to hatch 

three days after the first.  Eggs are, on occasions, displaced from the nest and unless 

the adult bird can manage to ‘rake’ them back into the nest cup, they are abandoned.  

Where the nest is situated on a steep bank, once the egg rolls over the lip of the nest, 

outside the reach of the adult, retrieval is unlikely.  This occurred on only two 

occasions in my study area.  Once eggs start to hatch, it usually takes about 24 hours 

for the chicks to emerge, after which egg shells are removed from the nest or eaten by 
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the female.  As hatching approaches, the chicks can be heard calling inside the egg 

and at this stage, sitting birds are often reluctant to leave the nest.   

 

(v)  Hatching Success          

The results obtained for the study of Northumbrian Merlins (Newton et al. 1986) 

showed that overall, 68% of pairs (n = 303) hatched at least one chick, while the 

results for my study area, although based on a smaller sample (n = 144), showed that 

96% of pairs hatched at least one chick, giving a significantly higher result (2 = 40.5, 

df = 1, P < 0.001).  According to Newton, the lower percentage of nests hatching at 

least one chick in the Northumbria study was probably due to more pesticide failures 

in the early years of the study and more predation, as the Northumbrian moors were 

not keepered.  Overall 84 % of eggs in my study area hatched.  There was consistency 

in the hatching rates between the two Barden areas, with 83% of eggs hatched in both 

cases (Table 13).  The hatching rate for the Conistone, Grassington and Threshfield 

Moors was slightly higher at 90% but was not found to be significantly different.  

When the hatching rates in relation to clutch size were considered (Table 14), it was 

found that, for clutch sizes of four, there was little variation in hatching rates between 

the various moors.  For clutches of three and five, there was consistency between the 

Barden Moors but the rate was higher for the Grassington, Conistone and Threshfield 

Moors.  Hatching success was examined in relation to altitude, aspect and depth of 

heather cover but no significant relationships emerged. 

 

(i)  Chicks 

 

(i)  Chick development 
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When the chicks hatch, they are covered in white down, are virtually incapable of any 

movement and even appear to have difficulty in moving their heads.  Within twenty 

four hours, their eyes are fully open and they are capable of holding up their heads.  

Without visiting all the nests on a daily basis, it is difficult to be at the nest at the 

precise moment of hatching, therefore only a small number of hatchlings were 

examined.  The mean hatching weight of 33 chicks was calculated as 16.3 g for the 

range 13.0-17.5 g.  The young chicks are totally reliant on the adults for food and 

protection and at this early stage the female broods them for a major part of the time 

and also undertakes most of the feeding.  In my experience most females appear 

reluctant to allow males near the nest at this early stage but some males do feed 

newly-hatched chicks and on one occasion I flushed a male which was brooding 

chicks.  The adults feed morsels of prey directly to the young chicks until they are 

about eighteen days old, when most chicks are capable of tearing up prey for 

themselves.  At this stage the adults will present the chicks with prey, at or close to 

the nest for them to deal with, often skimming low over the heather and dropping the 

prey directly to the waiting chicks.  Incoming males returning with prey are often 

harassed by the females with acrobatic aerial chases accompanied by persistent calling 

to encourage them to release the prey, which is then deftly caught by the female by 

rolling onto her back and binding to it before it hits the ground.  

 

At about ten to twelve days, the area surrounding the edge of the nest has become so 

fouled by excrement and prey remains that the chicks have started to move away into 

the surrounding vegetation, often with the smaller males separating themselves away 

from their larger female siblings.  The primary wing feathers and the tail feathers of 

the young begin to emerge at about this time and the down on the chicks takes on a 
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dark grey “smoky” appearance.  At about eighteen days, chicks can become quite 

aggressive when disturbed at the nest, rolling on to their backs, presenting their bills, 

lashing out with their talons and uttering a hissing sound.  By twenty-five days, when 

most chicks are ready to fly, they are well feathered with only vestiges of down 

remaining.  Once the chicks start to feather, they invariably become infested with flat 

flies, blood sucking ectoparasites which are dorsoventrally flattened to enable them to 

move easily through the birds’ plumage, a number of which inevitably transfer 

themselves to anyone participating in their ringing, weighing or measuring.  Chicks 

which are caught shortly after fledging have, in the majority of cases, managed to rid 

themselves of most of these parasites.  

 

Male and female chicks develop at varying rates and from about seven days old the 

weight difference between the two sexes starts to become more apparent.  The 

difference in mean weight gain of male and female chicks is shown in Figure 5 and 

wing development in Figure 6.  Although there are differences in development 

between chicks at different nests, the sexing of individuals within broods is usually 

possible from about eight days using a combination of measurements, such as weight, 

tarsus thickness and tarsus depth. 

 

After the commencement of ringing in 1987, chicks were ringed using standard BTO 

rings.  Chicks were individually colour-marked on hatching for initial identification 

purposes when weighing and measuring, and at a later stage when their sex could be 

determined, they were fitted with BTO rings, usually at eight to ten days.  During the 

period 1997-2000, chicks in the study area, along with Merlins in a number of areas in 

Scotland, were also fitted with a number of colour rings.  It was hoped that if the 
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combination of ring colours could be read in the field, this would enable the year and 

site at which the birds were ringed to be identified, thus allowing the movement of 

birds to be better understood.  Unfortunately, the experiment proved to be of little 

practical use, with only a small number of colour-ringed individuals recorded.  In all 

these instances, it proved impossible to determine the complete sequences of colour 

rings, even at close range through a telescope.      

 

(ii)  Fledging 

As chicks approach fledging, they regularly disperse some considerable distance from 

the nest, which can make finding them difficult.  At this stage, a trail of down 

adhering to the tops of the heather across the moor is often the only guide to their 

likely location.  The mean fledging age for Merlins in my study area was 25 days for 

the range 23 to 28 days (n =151). Young males normally fledge one or two days 

before the females and, in the majority of cases, all the young birds become 

completely independent by the end of the first month after fledging. 

 

(iii)  Post-fledging 

Adult birds continue to provide food for the young Merlins for up to three, and 

occasionally four, weeks after they are capable of flight. The adults and chicks remain 

together near the nesting site for a number of days, then gradually their range extends 

over a much wider area, often moving to lower elevations up to two or three 

kilometres away.  Young birds engage with each other in aerial chases, honing their 

hunting skills by attempting to catch moths and small birds.  Over the years, I have 

watched numerous broods in this post-fledging period.  One brood, in particular, gave 

me an opportunity to watch the young bathing.  The family group had, over a period 
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of days, moved down the small side valley in which the nest had been located into the 

main gill.  It was fascinating to watch the fledged chicks bathing in the stream at 

intervals throughout the day.   

 

(iv)  Productivity 

Olsson (1980), in his Swedish study, considered that in order to maintain a stable 

population it was necessary for Merlins to produce at least 2.5 young per pair each 

year.  

 

Productivity within my study area over the twenty years equated well with this figure.  

Analysis of the breeding success, given in Table 13, shows an overall productivity of 

3.1 young per pair and 3.2 young per successful pair with only minor differences in 

the figures for the separate areas.  

 

The Northumbrian study undertaken by Newton et al. (1986) showed an overall mean 

productivity of 1.9 young per pair, although it was noted that despite year-to-year 

fluctuations, the general trend of that population during the ten-year study period was 

downward.   Bibby and Nattrass obtained means for northern England of 2.4 young 

per pair and 3.6 young per successful pair, although the figures were biased in favour 

of successful nests.  The combined results of Nattress et al. for the three years 1992-

1994 may reflect a more accurate picture of the situation as a result of more detailed 

studies being undertaken.  These gave mean brood sizes of 2.2 young per pair, ranging 

from 0.5 to 3.5 over seven regions in the north of England, together with a mean of 

3.3 young per successful pair, for the range 2.0 to 4.0. 

. 
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Dispersal 

(a)  Post-breeding movement of adults from the breeding sites 

Only three breeding adults, one male and two females, which were trapped in the 

study area, were subsequently recovered elswhere, at distances of 264 km, 196 km 

and 287 km respectively.  Their directional movement is shown in Figure 7.  The male 

was initially ringed as a chick in the study area, subsequently returned to breed in its 

third and fourth calendar years and was recovered in Gwent in the November of its 

fifth calendar year.  The two females were birds which had been captured as adults at 

nest sites on more than one occasion and were recovered in April and February 

respectively in the year after they had last bred.  During spells of mild weather outside 

the breeding season, from September to January, Merlins can occasionally be seen 

loafing for short periods near nesting sites in the study area.  However, the distances 

travelled by the three adults recovered, which had bred on at least two or three 

occasions in the study area, show that not all birds remain locally in the non-breeding 

season. 

 

(b)  Post-fledging movement of juveniles from the breeding sites 

Over the study period, a total of 267 chicks was ringed, of which 21 (7.9%) were 

subsequently recovered (Table 15).  The dispersal of the fledged young from their 

breeding sites within the study area generally takes place between mid-July and mid-

August.  The mean fledging date of the 16 birds recovered in the same calendar year 

was calculated as 8 July for the range 21 June - 16 July.  The majority of these 

recoveries occurred between July and September, peaking in August (Table 16).  
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Eight first-year males had generally moved further (mean 119.2 km, range 2.5-224.0 

km) than five first-year females (mean 76.5 km, range 6.5-119.0 km) 

This mean distance for females excludes the exceptional record of 1239 km travelled 

by a sixth female which was recovered in Navarra, northern Spain, 91 days after being 

ringed.  These data suggest a sex difference in distances travelled but were found not 

to be significant. 

 

The five subsequent recoveries were of birds outside the breeding season:  one at 86 

km in Cheshire (in December of its second calendar year), one at 133 km in 

Lincolnshire (in November of its second calendar year), one at 240 km in 

Gloucestershire (in February of its eleventh calendar year), one at 264 km in Gwent 

(in November of its fifth calendar year) and one at 315 km ( in January of its second 

calendar year). 

 

Of all the 21 chicks recovered, 15 were within 150 km of their birthplace.  Figure 7 

shows a predominantly southerly dispersal of birds from the study area in line with 

findings by Mead (1973).  Newton et al. (1978,1986) showed in their two respective 

Northumbrian studies that 18 out of 23 birds were recorded within 100 km of their 

birth place and 23 out of 29 were recorded within 180 km of their birth place, but that 

dispersal was not exclusively in a southerly direction.  

 

Mortality 

Information published by the BTO in the Migration Atlas (Wernham et al. 2002) 

indicates that two-thirds of all recoveries were reported with a known cause of death.  

Of these, 59% were human-related, including a range of accidental death 
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circumstances; 15% were deliberately taken by Man; and a further 13% died due to 

natural causes (illness).   

For the 21 pulli and 3 adults ringed in the study area and later recovered, 58.3% of 

deaths were human-related (mainly road casualties), none were recorded as being 

taken by Man and 12.5% were due to natural causes. 

 

For the 267 Merlin chicks ringed during 1987-2002, 76.2% of the 21 birds ultimately 

recovered died during their first calendar year.  From the data acquired from the 

trapping of adults it is possible to calculate the minimum ages of birds when they 

were last trapped (Table 17).  Although this gives some idea of the minimum ages that 

some birds reached, it must be viewed with care, as birds which failed to return to 

breed may have relocated outside the study area and those that were unringed when 

first trapped may have previously bred elsewhere.  However, from the combined 

information obtained from recoveries and trapping, the longevity of some birds is 

quite remarkable with recoveries of birds in their seventh, eighth, 10th and 11th 

calendar years.  The latter is among the oldest of Merlins recovered in Britain. 

 

Predation 

To what degree natural predation affects the overall productivity of the study area 

Merlins is difficult to quantify.  However, the systematic control of predators such as 

Fox Vulpes vulpes, Corvids, Stoat Mustela erminea and Weasel Mustela nivalis by the 

moorland gamekeepers on the various estates probably reduces the losses of Merlin 

chicks.  I can only recall one occasion of predation where, presumably, a Fox had 

destroyed a brood and had left one dead chick, with puncture wounds on its body, 

some ten metres away from the nest.   
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Avian predators such as Peregrine Falco peregrinus, Kestrel Falco tinnunculus, 

Sparrowhawk Accipiter nisus, Goshawk Accipiter gentilis, Buzzard Buteo buteo, Hen 

Harrier Circus cyaneus and Short-eared Owl Asio flammeus are all found on the study 

area throughout the year and of these, the ones  most likely to kill Merlins are 

Peregrine and Goshawk.   Both of these species breed on or adjacent to the Moors and 

frequently hunt across them, but as their densities are low, it is unlikely that they 

would have any significant impact on the breeding density of Merlins.  To my 

knowledge, no Merlin breeding pairs, chicks or fledged young have been lost to these 

predators during any breeding season in the study period. 

 

Persecution 

There is little doubt that the Merlin, along with other birds of prey, was systematically 

persecuted at the end of the nineteenth century and the beginning of the twentieth 

century.  Rowan, in his study on the Barden and Embsay Moors notes, “for it is but 

rarely that a hawk attempting to breed on these moors survives to tell the tale”.  He 

cites the instance of a pair of Merlins which occupied a patch of old heather at which 

both adults were trapped and the eggs destroyed.  Over the following nineteen years, 

until the heather bed was burned, the site was successively occupied and each year the 

adults and nest were destroyed.  Many birds were shot as they approached intruders in 

defence of their nests and many other methods were employed to kill Merlins 

throughout the British Isles.  Gin traps were placed on favourite perching posts, 

boulders and plucking spots knowing that the birds would continue to use these and 

eventually be caught.  This form of activity continued well into the twentieth century, 

probably declining during the war years.  A study of the cause of death of Merlins in 



 50 

Britain and Ireland showed that the proportion killed by Man decreased from around 

70% in the 1920’s to around 4% in the 1980’s (Heavisides 1987).   Today, a more 

enlightened attitude towards Merlins and other birds of prey exists throughout the 

country, but despite this, there are still recorded instances of persecution. However, 

this has not been the case in my study area, where keepers have been most helpful in 

protecting the nesting birds and in finding new territories. 

 

Two of the major problems which have arisen over the years, with respect to 

persecution of birds of prey, have been egg collecting and the taking of chicks by 

unscrupulous falconers.  Of the 144 breeding attempts recorded in the study, 18 nests 

failed to produce fledged chicks.  Of those failing through natural causes, six failed at 

the egg stage and seven at the chick stage.  The remaining five failed at the chick 

stage, possibly due to human interference.  Although it is difficult to prove the human 

element, evidence of trampling in the vicinity of nests and reports, although 

circumstantial, of people behaving suspiciously near nests which subsequently failed, 

may be a good indicator of the likely cause.  When nests fail through natural causes, 

there is often evidence left at the site such as broken or infertile eggs, dead or partly 

eaten chicks. 

 

Future Threats 

Although nests may continue to be plundered for eggs and chicks, these activities 

have steadily declined over the years.  If they remain at current levels, they are 

unlikely to have any major impact on the local Merlin population.  Of more 

immediate concern is the apparent reduction in the number of Meadow Pipits and 

Starlings which form such an important part of the Merlin’s diet.  Important 
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population changes in both these species have been recorded by the British Trust for 

Ornithology.  Starlings, which are now red listed, showed a 13% decrease in numbers 

over the period 1994-2002.  The area in the immediate vicinity of nests in late June 

and early July was often littered with their remains.  Over the past three or four years, 

the large post-breeding flocks of mainly juvenile Starlings have virtually disappeared.  

Pipits, which have also suffered a 5.3% decline in numbers over the same period, still 

continue to form the bulk of the remains found at nests, but the incidence of wader 

chicks has increased.  From my observations, the birds may be beginning to 

experience some difficulty in providing sufficient food for their young.  On Barden 

Moor, for example, the number of regular breeding pairs has, since 1999, fallen from 

four or five down to two and clutch sizes of five, although quite common up to 1993, 

have greatly reduced.  In addition, the number of partly-eaten prey items, which one 

normally associates with the area immediately adjacent to the nest, is much reduced, 

and many sites appear to be almost completely cleared of food remains.  Despite this, 

the fledging weights of chicks have remained the same throughout.   

 

Throughout the British Isles, over recent years, there has been an increasing tendency 

to heather-burn with shorter intervals between burns.  This is likely to result in 

increased competition amongst the Merlins for available nesting sites in the most 

favoured areas and may partly account for the decrease in numbers of breeding pairs 

in the study area.  From Figures 3a – 3c, a clear picture of the distribution of the main 

nesting territories can be seen, with only isolated cases of nests elsewhere, despite the 

presence of suitable nesting habitat.  If these prime areas are burnt too frequently, the 

heather does not grow to the mature stage that Merlins require. 
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The recent Access to the Countryside Act (2000), although offering greater 

opportunities for walkers to enjoy access to the moors, may result in many of our 

uplands birds being subjected to increased disturbance.  However, visitors have long 

been able to enjoy open access to the Barden Moors, and I know from personal 

experience of instances of limited disturbance in the vicinity of nests.  In the majority 

of cases, however, this has been unintentional and short-lived and no lasting adverse 

effects were noted.  One regularly used nesting site known to Rowan now fails to 

attract nesting pairs to settle and breed.  The site has on a number of occasions been 

occupied in early March and nest scrapes have later been found but the birds then 

appear to vacate the area once the large influx of visitors start to use the popular 

footpath which runs close by, from Easter onwards.  Along with the other potential 

threats, the situation needs to be carefully monitored if we are to continue to be able to 

have the pleasure of viewing Merlins and other birds in the uplands.    

   

References 

Bibby, C. J. and Nattrass, M. (1986). Breeding Status of the Merlin in Britain. 

British Birds, 79: 170-185. 

Brown, L. (1976).  British Birds of Prey.  Collins, London, pp. 213-224 

Cramp, S., Simmons, K.E.L., Gillmor, R., Hollom, P.A.D., Hudson, R., 

Nicholson, E.M., Ogilvie, M.A., Olney, P.J.S., Roselaar, C.S., Voous, K.H., 

Wallace, D.I.M. and Wattel, J. (1980) Handbook of the Birds of Europe, the Middle 

East and North Africa. Oxford University Press, Oxford, pp. 308-316. 

Dementiev , G. P. and Gladov, N. A. (1951). Birds of the Soviet Union : Vol. 1. 

Sovyetskaya Nauka, Moscow. 



 53 

Heavisides, A. (1987) British and Irish Merlin recoveries 1911 – 1984.  Ringing and 

Migration  8: 29 - 41 

Nattrass, M., Clement, P. and Brown, A. (1993). Status of the Merlin in England in 

1992. English Nature, Peterborough. 

Newton, I., Meek, E. R. and Little, B. (1978). Breeding Ecology of the Merlin in 

Northumberland.  British Birds, 71: 376-398. 

Newton, I., Robson, J.E. and Yalden, D.W. (1981). Decline of the Merlin in the 

Peak District. Bird Study, 28: 225-234. 

Newton, I., Meek, E. R. and Little, B. (1984). Breeding Season Foods of Merlins in 

Northumberland. Bird Study, 31: 49-56. 

Newton, I., Meek, E. R. and Little, B. (1986). Population and Breeding of 

Northumberland Merlins.  British Birds, 79: 155-170. 

Newton, I. (1986). The Sparrowhawk. T & A. D. Poyser Ltd, Staffordshire.  p. 22 

Olsson, B. O. (1980). Project Stenfalk.  Svenska Naturskyddsföreningen, Stockholm. 

Picozzi, N. (1983).  Growth and Sex of Nestling Merlins in Orkney.  Ibis, 125: 377-

382.  

Rebecca, G. W. and Bainbridge, I. P. (1998). The Breeding Status of the Merlin in 

Britain in 1993-94. Bird Study, 45: 172-187. 

Robertson, I. S. (1982).  The Origin of Migrant Merlins on Fair Isle.  British Birds, 

75: 108-111. 

Rowan, W. (1921-22). Observations on the Breeding Habits of the Merlin. British 

Birds, 15: 122-129, 194-202, 222-231, 246-253. 

Temple, S. A. (1972). Systematics and Evolution of the North American Merlins. The 

Auk, 89: 325-338 

Watson, D. (1977). The Hen Harrier. T. & A. D. Poyser limited Berkhampsted, Herts 



 54 

Wernham, C.V., Toms, M.P., Marchant, J.H., Clark, J.A., Siriwardena, G.M. & 

Baillie, S.R. (eds.) (2002) The Migration Atlas:  movements of the birds of Britain 

and Ireland.  T. & A.D. Poyser, London, pp. 250-252 

Wright, P.M. (1997) Distribution, site occupancy and breeding success of the Merlin 

on Barden Moor and Fell, North Yorkshire. Bird Study 44: 182-193 

Wright, P.M. (2003) Recruitment, Site Fidelity and Dispersal of Merlins from the 

southeast Yorkshire Dales. Ringing and Migration 21: 227-233 

 

 Acknowledgements 

I should like to thank the following estates and moorland owners who gave their 

whole-hearted support and permission to undertake the study: the Trustees of the 

Chatsworth Settlement at Bolton Abbey for the Barden Moors,  Mr Anthony Roberts 

of  Conistone and the Grassington Moor Management Committee for access to 

Conistone and Grassington Moors and  Mr Michael Fenwick of Eshton for 

Threshfield Moor.  Also the Yorkshire Dales National Park Authority for providing 

access to their Phase One Botanical Survey, and the British Trust for Ornithology for 

allowing me to reproduce the Merlin distribution map for the U.K. and also the 

information contained in my two published papers.  Many individuals also provided 

invaluable assistance, in particular, the Chatsworth Estate’s head keeper Brian 

Shepherd, former head keeper Harold Alison and their staff who helped in locating 

Merlin territories.  Also Phillip Rackham and Walter Edmondson, moorland keepers 

for Grassington and Threshfield Moors respectively.  Mike Francis of Francis 

Scientific Instruments for his invaluable help in the design and provision of the 

passive integrated transponder leg tags, Paul Irving for his sound advice and 

considerable help with the ringing activities, my wife Margaret for her invaluable 



 55 

assistance in the field and in the preparation of the text and Dr Ian Newton for his 

encouragement over the years and constructive criticism of the manuscript.  My good 

friend Peter Farmer, of FDA Design, who gave of his time freely in designing this 

book  



 56 

Tables 

 
Table 1.  Percentage cover of basic vegetation types on the different moors of the study area 1986 
 
                                      % Cover 
       
Basic habitat types     Barden       Barden        Grassington/      Threshfield 
                                      Moor               Fell      Conistone Moors      Moor 
                          
Acid flush                       2.9     5.2       1.1         1.2 
Wet bog (Cv)                  3.3   12.2       0.0         0.0 
Wet bog (Ev, Cv)     1.5                7.5     61.7       10.1 
Wet heath/grass     0.0     0.0       0.9         6.2 
Grass moorland   18.8                7.7     22.4       17.0 
Bracken    15.1                  8.4       1.0         0.0           
Dry heath (Cv)              56.8                59.0     12.4       42.6 
Reservoirs                       1.6     0.0       0.1         0.0 
Bare peat      0.0     0.0       0.3         0.0 
Mine spoil      0.0     0.0       0.1         0.0 
        
 Cv, Calluna vulgaris dominant. Ev, Eriophorum vagiatum dominant  
 
 
 
  
Table 2.  Avian prey recorded at Merlin nests and plucking spots 1983-2002 
 
Species                                                           April   May   June   July   All    % 
                           
Meadow Pipit  (Anthus pratensis)    8       16      24      41     89   (50.9) 
Starling  (Sturnus vulgaris)     0  0      25      27     52   (29.7)  
Wheatear  (Oenanthe oenanthe)    1         4        1        1       7   (4.0)                
Curlew  (Numenius arquata)*    0         0        1        3       4   (2.3) 
Ring Ouzel  (Turdus torquatus)    0         1        0        3       4   (2.3)        
Red Grouse  (Lagopus lagopus)*    1         1        0        1       3   (1.7) 
Redshank (Tringa totanus)     0         0        0        2       2   (1.1) 
Common Sandpiper  (Actitis hypoleucos)   0         0        2        0       2   (1.1) 
Whinchat  (Saxicola rubetra)     0         0        1        1       2   (1.1) 
Lapwing  (Vanellus vanellus)     0         0        1        1       2   (1.1) 
Snipe (Gallinago gallinago)     0         0        1        0       1   (0.6) 
Swallow  (Hirundo rustica     0         0        0        1       1   (0.6) 
Redstart  (Phoenicurus phoenicurus)    0         0        0        1       1   (0.6) 
Great Tit  (Parus major)     0         0        1        0       1   (0.6) 
Chaffinch  (Fringilla coelebs)    0         0        0        1       1   (0.6) 
Goldfinch  (Carduelis carduelis)    0         0        1        0       1   (0.6) 
Bullfinch  (Pyrrhula pyrrhula)    1         0        0        1       2   (1.1) 
 
*Note:  Chicks only 
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Table 3.  Measurements (mm) and weights (g) of adult Merlins trapped in the study area 1993-2002 
 
              Male                                             Female 
 

      Mean       Range     Sample             Mean      Range     Sample                         
 
Wing         199      (193-205)     12                   222      (206-231)     45 
Tail         120      (117-124)       9                   133      (120-142)     42      
Culmen        13.7     (12.5-13.8)     8                   15.0     (14.1-17.0)   38 
Tarsus width        3.1       (3.0-3.3)       10                   3.6       (3.2-3.9)       44 
Tarsus depth        4.2       (3.7-4.7)       10                   4.9       (4.4-5.5)       44 
Tarsus length        36.5     (33.5-38.0)   10                   38.5     (36.0-38.5)   44            
Toe         28.2     (25.0-30.5)   10                   32.5     (29.3-31.9)   44 
Weight         174      (163-188)     13                   247      (227-277)     46          
        
 
 
 
 
 
Table 4.  Number of individual breeding adult Merlins caught in the study area 1993-2002 
 
  Controlled/retrapped birds Unringed birds  Total 
 
Males    6    5     11 
 
Females  10   23     33 
 
Total   16   28     44 
 
 
 

 

 

Table 5.  Age of breeding adult Merlins at first trapping 1993-2002 
 
Age (years)  1            2            3            4            Unknown age         Total 
 
No. of Males  1            2            3            0                       5                    11  
 
No. of Females 3            3            2            2                     23                    33 
 
Total No.   4            5     5            2       28                  44 
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Table 6a.  Altitude and frequency of use of Barden Moor Merlin sites 1983-2002 
  
         Altitude (m)     

                     Total 
Site number*    150-200  200-250  250-300  300-350  350-400  400-450  450+ site usage  
 
1          6        6 
2              6         6 
3                  2             2     4 
4                           5     5 
5               1             4     5 
6                    1     1 
8         3                 3 
9                    1     1 
10               5             1     6 
11                               4     4 
12                    2     2 
13               3                  3 
14         6        6 
15                               2                2 
16               1             2     3 
17               1           1 
18              1            1        2 
19              2         2 
20             1  1         2 
21             1          1 
22          2        2 
23              1         1 
25               1           1 
26                    2     2 
27       3         3 
28           1        1  
29                1                    1 
 
Total         0           2 14    19        15           26           0          76 
 
 
*Note:  Sites 7 and 24 were not occupied during the present study and are therefore omitted from the 
above Table. 
 
Note:  Nests at the same site vary slightly in position from year to year and therefore can fall into two 
consecutive altitudinal bands.  
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Table 6b.  Altitude and frequency of use of Barden Fell Merlin sites 1983-2002 
  
         Altitude (m)     

                     Total 
Site number*    150-200  200-250  250-300  300-350  350-400  400-450  450+ site usage  
 
1                  3             4     7 
2                    2     2 
3               1       1 
4                    7     7 
5           3        3 
6           1        1 
7           5         2       7 
8           3         4       7 
9               1       1 
10       2             2 
11           2        2 
12           3                 3 
15                   1       1 
16                    1     1 
17                  2         2 
 
Total        0           0   4    17       12            14    0        47 
  
*Note:  Sites 13 and 14 on Barden Fell were not occupied during the present study and are therefore 
omitted from the above Table. 
 
Note:  Nests at the same site vary slightly in position from year to year and therefore can fall into two 
consecutive altitudinal bands. 
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Table 6c.  Altitude and frequency of use of Grassington and Conistone Moor Merlin sites 1988-2002 
  
         Altitude (m)     

                     Total 
Site number*   250-300  300-350  350-400  400-450  450-500  500-550  550+ site usage  
 
1                 3                 3 
2              3              3 
3                   2              2 
4                   1                         1 
5                    1       1 
7                         4    4 
8      2                              2   
9                       3    3 
 
Total        0          0    2     0        7            10   0         19 
  
*Note:  Site 6 was not occupied during the present study and is therefore omitted. 
 
Note:  Nests at the same site vary slightly in position from year to year and therefore can fall into two 
consecutive altitudinal bands. 
 
 
 
 
 
Table 6d.  Altitude and frequency of use of Threshfield Moor Merlin sites 1988-2002 
  
         Altitude (m)     

                     Total 
Site number    150-200  200-250  250-300  300-350  350-400  400-450  450+ site usage  
 
1              2          2 
 
Total         0            2   0      0            0             0    0          2 
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Table 7.  Preferred vegetation and number of Merlin nests in different altitudinal bands 1983-2002 
 
Altitudinal      Wet bog   Dry heath         Total suitable Number of 
band (m)         (Cv)*       (Cv)*          vegetation (sq. km)      nests 
 
(a)  Barden Moor 
150 – 200          0              0.18           0.18          0 
200 – 250          0              0.58           0.58          2  
250 – 300          0              2.22           2.22        14  
300 – 350          0        2.92           2.92        19  
350 – 400          0.06       5.00           5.06        15  
400 – 450          0.58       4.63           5.21        26 
450+           0.41       2.22           2.63          0 
Total           1.05     17.75         18.80        76 
     
(b)  Barden Fell 
150 – 200          0        0            0          0  
200 – 250          0        0            0          0  
250 – 300          0        1.77           1.77          4  
300 – 350          0.02       6.52           6.54        17  
350 – 400          1.96       4.38           6.34        12  
400 – 450          0.91       2.36           3.27        14 
450+           0.29       0.34           0.63          0 
Total           3.18     15.37         18.55        47 
      
(c)  Combined areas 
150 – 200          0        0.18           0.18          0  
200 – 250          0        0.58           0.58          2  
250 – 300          0        3.99           3.99        18  
300 – 350          0.02       9.44           9.46        36  
350 – 400          2.02       9.38         11.40        27  
400 – 450          1.49       6.99           8.48        40 
450+           0.70       2.56           3.26          0 
Total           4.23     33.12         37.35      113 
    
*Note:  Calluna vulgaris dominant (Cv) 
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Table 8a.   Aspect and frequency of use of Barden Merlin sites 1983-2002 
 
Barden Moor              Barden Fell    
          Aspect          Aspect 
 
Site              Site 
No*     N   NE   E   SE   S   SW   W   NW    No*      N   NE   E   SE   S   SW   W   NW 
                             
1     6            1         7  
2     6            2              2 
3      4       3   1   
4          5             4       7   
5    5            5       1       2 
6          1                        6          1 
8   3             7     7  
9    1            8                                      7 
10            6            9       1   
11          4             10                     2 
12           2            11                     2 
13            3            12       3           
14    6            15   1 
15          2             16       1  
16    3            17       2 
17    1  
18        1         1 
19        2  
20          2   
21          1   
22          2   
23    1   
25   1  
26          2 
27   3 
28        1 
29    1 
Total   0     4    7   20 32     9      0 4        Total  9     7     0   12    2     7    1      9  
 
*Note:  Sites 7 and 24 on Barden Moor and 13 and 14 on Barden Fell were not occupied during the 
present study and are therefore omitted. 
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Table 8b.   Aspect and frequency of use of  Grassington, Conistone and Threshfield moor Merlin sites 
1988-2002 
 
Grassington &             Threshfield   
Conistone Moor              Moor           

        Aspect          Aspect 
       
Site              Site 
No*     N   NE   E   SE   S   SW   W   NW    No*      N   NE   E   SE   S   SW   W   NW 
                             
1                       3             1              2 
2   1     2              
3          1    1     
4          1              
5            1 
7          4               
8   2               
9         3      
Total  0     0    3     8    1     4     3       0      Total    0     0    0     0    2     0      0      0
  
 
*Note:  Sites 6 on Conistone and Grassington Moors was not occupied during the present study and are 
therefore omitted. 
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Table 9.  Annual numbers of breeding pairs and mean densities of Merlins 1983-2002 
 

        Barden   Barden   Grassington &      Threshfield   Combined  
Year           Moor      Fell    Conistone Moor         Moor   areas 

    
       Area        
       (km2)      31.3  26.0  20.0       1.6     73.2** 
          

83*   3    2    -        -       5 
84*   4    3     -        -         7 
85*   3    2            -        -       5 
86*   4    2    -        -       6 
87*   4    3    -        -       7 
88   3    3     2        0       8 
89   5    3    0        0       8 
90   5    3    1        0       9 
91   5    3    0        0       8 
92   5    2    1        0       8 
93   5    2    3        0     10 
94   5    3    2        0     10  
95   3    2    1        0       6 
96   5    2    2        1     10 
97   5    2    1        1       9 
98   2    3    2        0       7 
99   4    3    2        0       9 
00   2    2    1        0       5 
01***             (2)    -    -        -       2 
02   2    2    1        0       5 
Total            74  47  19        2   142 
 
Mean pairs per 
annum per            
100 km2(19 yrs)        12           10    7        9     10 
  
*Note: Grassington, Conistone and Threshfield not part of study over these years. 
**Note: Mean area over 19 years taking account of smaller study area for 1983-87. 
***Note: Incomplete data for 2001 due to foot and mouth epidemic therefore excluded from mean 
pairs calculation. 
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Table 10a.  Site occupancy Barden Moor Merlins 1983-2002 
 
  

 Year 
     

Site                Consecutive 
No*     83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02   Total     Use(max) 
1          x        x   x   x        x   x            6    3 
2  x   x        x                       x   x        x             6               2 
3                  x   x        x                     x           4    2 
4         x   x   x   x        x            5               4 
5         x        x   x             x   x           5               2 
6          x               1               1 
8     x   x     x            3    2 
9    x              1               1 
10         x        x   x                       x   x   x          6    3 
11  x   x        x   x                4    2 
12    x            x           2               1 
13       x   x   x                3    3 
14       x                 x   x   x        x        x            6      3 
15          x   x              2       2 
16           x   x                x            3               2 
17  x                 1               1 
18           x             x           2        1 
19            x        x                2               1 
20      x   x                2               2 
21            x                1    1 
22        x            x           2               1 
23     x               1               1 
25              x             1               1 
26            x   x           2    2 
27                 x             x        x       3               1 
28                 x             1    1 
29         x       1    1       
Total    3   4   3   4   4   3   5   5   5   5   5   5   3   5   5   2   4   2   2   2     76         
 
*Note:  Sites 7 and 24 on Barden Moor were not occupied during the present study and are therefore 
omitted from the above Table. 
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Table 10b.  Site occupancy Barden Fell Merlins 1983-2002 
  

Year 
     

Site            Consecutive 
No*     83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02   Total      Use (max)   
1          x   x   x   x   x   x          x           7               6 
2                                 x   x                  2               2 
3     x                                                              1               1 
4           x   x      x             x   x   x                  x          7               3 
5  x   x                         x                                         3               2   
6                    x              1               1 
7          x   x         x   x   x   x   x           7               5 
8       x   x   x   x   x   x                            x       7               6          
9     x                                                    1               1  
10  x        x                        2               1                         
11       x             x                                                           2               1 
12                       x   x             x       3               2   
15                                                   x                      1               1 
16                x                      1               1 
17                       x   x                 2               2             
 Total  2   3   2   1   3   4   3   3   3   2   2   3   2   2   2   3   3   2   0   2     47 
 
*Note:  Sites 13 and 14 on Barden Fell were not occupied during the present study and are therefore 
omitted from the above Table. 
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Table 10c.  Site occupancy Grassington and Conistone Moors Merlins 1988-2002 
  

Year 
     

Site            Consecutive 
No*     83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02   Total      Use (max)   
1                         x   x             x                              3               2 
2             x        x         x                 3               1 
3     x                       x                                       2               1 
4                              x                         1               1 
5                                       x                          1               1   
7                       x   x   x   x           4               4 
8                                     x   x           2               2 
9                                   x   x        x       3               2          
 Total     2   0   1   0   1   3   2   1   2   1   2   2   1   0   1     19 
 
*Note:  Site 6 was not occupied during the present study and is therefore omitted. 
 
 
 
 
 
Table 10d.  Site occupancy Threshfield Moor Merlins 1988-2002 
  

Year 
     

Site            Consecutive 
No   83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02   Total      Use (max)   
1                                         x   x           2      2 
Total     0   0   0   0   0   0   0   0   1   1   0   0   0   0   0       2 
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Table 11.  Number of times individual adult Merlins were trapped 1993-2002 
 
        No. of times individuals trapped 
       
              1           2      3            4 Total  
                           
No.(%) Males           9 (82)          2 (18)          0 (0)          0 (0)           11 
 
No.(%) Females        23 (70)        4 (12)    2 (6)          4 (12)          33 
 
Total No.(%)           32 (73)          6 (14)          2 (5)          4 (9)           44 
                                                                                                
 
 
 
 
 
 
 
Table 12.  Clutch size of study area Merlins 1983-2002 
 

  Clutch size 
              Mean 

   2         3               4       5        Total   clutch 
            No. (%)     No. (%)    No. ( %)   No. ( %)      No.     size       
 
Barden Moor            0    (0)     8  (11)     44  (58)   24  (31)      76    4.21  

Barden Fell            1    (2)     6  (13)     22  (47)   18 (38)      47     4.21 

Grassington, Conistone         0    (0)     3  (14)     11  (52)        7 (33)      21     4.19 
& Threshfield Moors 

Combined area           1    (2)   17  (12)     77  (53)      49 (34)    144     4.21 

Note:  figures for Grassington, Conistone & Threshfield moors are for the years 1988-2002 
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Table 13.  Figures for laying, hatching, fledging and productivity for study area Merlins 1983-2002 

  
      No. (%)           No. (%) 
                 of nests in           of nests 
                   which at          in which 
          No.   least one    No. (%)      at least       No. (%*)   Young   Young per 
           No.     Eggs     chick       of chicks   one chick    of chicks       per      successful 
         Pairs   Laid    hatched      hatched      fledged      fledged        pair         pair 
 
Barden Moor         76    320    73 (96)  267 (83)   68 (89)   235 (88)   3.09      3.22 

Barden Fell         47    198    45 (96)  164 (83)   40 (85)   136 (83)   2.89      3.02      

Grassington, 
Conistone & 
Threshfield Moor    21      88    20 (95)    79 (90)  18 (86)      72 (91)   3.43      3.60 
 

Combined area      144    606  138 (96)  510 (84) 126 (88)   443 (87)    3.08      3.21      

Note:  figures for Grassington, Conistone & Threshfield moors are for the years 1988-2002   
 
* Note: The number of chicks fledged is expressed as a percentage of those hatched. 
 
 
 
 
 
Table 14.  Percentage of eggs hatched in relation to clutch size of study area Merlins 1983-2002 
 

              Clutch size 
              

         2               3              4           5          
    
 
Barden Moor            0              75      85          83            

Barden Fell            0              72      88          82             

Grassington, Conistone          0              89      86          94          
& Threshfield Moors 

                     

Note:  figures for Grassington, Conistone & Threshfield moors are for the years 1988-2002 
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Table 15. Number of  Merlin chicks ringed and subsequently recovered 1987-2002 

    Chicks ringed    Recoveries between fledging    Later                Total 
          and end of calendar year     recoveries      recoveries 
  
Males           131             8   1  9 

Females         121             6   2  8 

Unknown        15             2   2  4 

Total           267           16   5            21 

 
 
 
 
Table 16.  Frequency of Merlin recoveries between fledging and end of calendar year 1987-2002. 

    July     Aug     Sept     Oct     Nov     Dec 

Males      3       2        1         1       1        0      

Females     0       4        2        0       0        0 

Unknown     1       1        0        0       0        0 

Total      4       7        3        1       1        0 

 
 
 
 
Table 17.  Minimum age of breeding adults Merlins at last trapping 1993-2002 

 
Age (years)  1            2            3            4         5          6           7             
 
No. of Males  1            6            2            2            0           0           0  
 
No. of Females          17            7            2            3            2           1           1 
 
Total No.            18           13     4            5         2           1           1                    
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 Figures

    Figure 1.  Breeding season range of Merlins in Britain 1968-94 

Reprinted from Bird Study Volume 45 page 173 with permission of the British 
Trust for Ornithology 
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    Figure 2.  Natal sites of ringed Merlins caught as breeders in study area 1993-2002 
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Figure 3b.  Merlin nesting territories on Barden Fell 1983-2002 
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Figure 3a.  Merlin nesting territories on Barden Moor 1983-2002 
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Figure 3c.   Merlin nesting territories on Grassington and Conistone Moor 1988-2002 
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Figure 4.   Laying dates of first eggs of Merlins in study area 1983-2002 

Note:  Laying dates for Grassington, Conistone & Threshfield moors are for the years 1988-2002 
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Figure 5.   Mean gain in weight of Merlin chicks 1992-2002 
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Figure 6.   Mean gain in wing length of Merlin chicks 1992-2002 
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Notes: The Gwent recovery shown as an adult was ringed as a chick and subsequently bred in the 
study area. 
The recovery in Navarra, Spain cannot be shown on this map. 
 
 

Figure 7.   Post-breeding dispersal of adults and chicks ringed in the study area 1987-2002 


