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184 Red Kite in Wales 

General introduction 
The history of the British population of Red Kites Milvus milvus and 
of their protection in Wales, from the late nineteenth century until 
1970, has been documented in much detail by Salmon (1957, 
1970, and unpublished records). The species, which was widespread 
in Britain until the early nineteenth century, had been reduced by 
persecution to a remnant of only a dozen birds by the early 1 goo's. 
Subsequently it has increased, under protection, to 70 or more. 

Until recently, Kite protection in Wales was organised on a 
voluntary basis, helped by funds from the Royal Society for the 
Protection of Birds and from private individuals, for bounty pay
ments and expenses. The organisation and coverage were inade
quate from the 1920's until after 1945, and became effective only 
after the arrangements passed to Captain and Mrs H. R. H. 
Vaughan in 1949. Since that time, with an expanded network of 
voluntary observers and an efficient system of recording, the records 
probably reflect with accuracy the fortunes of the Welsh Kites, 
though the details in some years have been less complete than one 
might wish. 

In 1957 the Nature Conservancy appointed P.W.D. as its first 
Regional Officer in South Wales and agreed that his duties should 
include a study of the ecology of the Kite in Wales. This investiga
tion was intended to give a better understanding of the habitat and 
food requirements and the population dynamics of the Kite, in 
order to apply new knowledge to support the conservation measures. 
Little participation in fieldwork was, however, possible until the 
autumn of 1959, when the Conservancy appointed a field officer in 
mid-Wales. This post was occupied by P. J. Panting until 1965 and 
by P.E.D. from 1966. R.S.P.B. wardens were also established in the 
area from 1966, and they have made a valuable contribution to the 
study. After i960 the monitoring of the breeding population also 
became increasingly the responsibility of full-time officers, though 
voluntary workers continued to play an important role. The organi
sation of monitoring, protection and recording was passed to a joint 
committee of the Nature Conservancy and the R.S.P.B. in 1971. 

The scope of the investigation was limited by the rarity of the 
bird (implying, in particular, the need to avoid disturbance at nests 
and roosts) and by the many other duties of the persons involved, 
and so has left a number of problems unresolved. It is, however, 
possible to give a general picture of the Kite's requirements in the 
environment it occupies in Wales. 

Part I. Kite habitats in Wales 
The habitats occupied by the Kite in Wales, which extend over an 



Red Kite in Wales 185 

area of about 70 km by 45 km, may be considered under four head
ings. These relate largely to human land use, which has radically 
modified the distribution of the natural vegetation; but, since land 
use has been generally determined by the local topography, the 
divisions are also broadly related to altitude. These zones are shown 
diagrammatically in fig. 1, while examples of each may be seen in 
the photographs on plates 33-36. 

1. Oakwood 
Woodland dominated by the sessile oak Quercus petraea formerly 
covered much of the drier ground in Wales, up to an altitude of 
about 400 metres above sea level. The small and discontinuous 
remains of this naturally occurring forest occupy the steeper valley 
slopes, mainly on the fringes of the upland and below the 300-metre 
contour. In its present form the typical Welsh oakwood has few 
young trees, little understorey or shrub layer, and a closely grazed 
ground layer often reduced to a moss carpet. There are many gaps 
in the canopy where the better timber has been extracted. The oak 
timber now has little commercial value, and there has been almost 
no replacement of felled oaks during the past half-century. Many 
oakwoods have been converted to conifer plantations in recent years. 
Oakwood is still of some interest to the farmer, since it provides 
sheltered winter grazing for sheep, and fencing materials and fuel; 
but this agricultural management does not perpetuate the habitat 
in the long term, though it may discourage wholesale felling in the 
short term. 

Mature oakwood is of primary importance to the Kite. It pro
vides nesting and roosting sites and is therefore the focal point for 
the resident birds throughout the year. 

2. Marginal hill land or ffridd 
The zone described by the Welsh term ffridd (English pronunciation 
'freethe') is hill ground which has been enclosed and subjected to 
some improvement. It may extend over the summits of the lower 
hills. The main period of improvement was during the nineteenth 
century, stimulated by the enclosure acts, and there has been 
another wave of such activity during and since the second world 
war, assisted by government grants. Many of the older enclosures 
have, however, reverted to bracken Pteridium aquilinum and scrub 
hawthorn Crataegus monogyna or to heathland barely distinguishable 
from the unenclosed uplands. The enclosures are generally large, 
bounded by walls, fences or earth banks rather than hedgerows. 
There are also the remains of smaller fields, no longer maintained, 
and (associated with ruined buildings) small groups of trees and 
vestigial hedgerows. These are the abandoned smallholdings of 
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nineteenth century squatters. A few are still occupied, and some are 
used as holiday cottages, but the human population of the zone is 
very sparse and most of the land pertains to farms situated in the 
valleys below. The ffridd is now used mainly for grazing sheep, and 
to a lesser extent cattle and ponies. I t is an extensive area in the 
Kite country, occupying much of the land between about 200 and 
350 metres and covering a wider altitudinal range in parts. Large 
areas of ffridd have recently been planted with conifers. 

The ffridd zone probably provides the greater part of the food of 
most Welsh Kites throughout the year. 

3. Mountain sheepwalk 

The great area of open hill ground in central Wales is mainly above 
the 300-metre contour, though reaching locally to lower altitudes. 
Usually there is a belt of ffridd between the open plateau and the 
oakwoods or the long-enclosed valley farms, but in some places this 
is absent. The open hill land is used as extensive sheep pastures. 
There are few fences other than property boundaries, and large 
sections are still subject to rights of common. Together with chang
ing climatic influences, grazing and burning have removed the 
scrub birch Betula which at one time covered much of this land up 
to about 600 metres, and it has developed into heathland. Ling 
Calluna vulgaris and bilberry Vaccinium myrtillus are widespread but 
generally much suppressed by grazing, and under present conditions 
coarse grasses predominate. The wetter areas of blanket peat are 
dominated by sedges, especially Eriophorum, and other wet ground 
by rushes Juncus. There are many small and unproductive hill lakes. 
Several large reservoirs have been constructed in these uplands, and 
others are projected. Modern machinery has enabled some farmers 
to reseed and fertilise hill ground, thus extending the ffridd beyond 
its former bounds; but the greatest change, since about 1950, has 
been large-scale coniferous afforestation favoured by an economic 
decline in the sheep-rearing industry. About a quarter of the zone 
within the Kite area has been planted, mainly with Sitka spruce 
Picea sitchensis. 

As far as the Kite is concerned, the sheepwalk is divided into two 
par ts : the 'remote sheepwalk', distant from the nest and roost sites, 
which is visited mainly outside the breeding season; and the more 
accessible 'adjacent sheepwalk' within a few kilometres of the nest 
or roost, which is used at all seasons. This adjacent sheepwalk is 
particularly important where the ffridd zone is narrow or absent. 

4. Lowland and valley farmland 

This zone, lying below about 200-250 metres, is occupied mainly by 
enclosed farmland, with homesteads and small villages. The farm-
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land, a mosaic of small fields divided by hedgerows, is devoted to 
milk production and stock rearing and is nearly all under grass. 
Reseeding is widely practised, but there is also a good deal of neg
lected old pasture. There is relatively little cultivation of cereal or 
root crops. The population of sheep in this zone, comparatively low 
in summer, increases greatly between October and April when 
many of the dairy cattle are housed and replaced by large numbers 
of surplus sheep brought down from the uplands. Few hedges have 
been removed as yet, and most contain some mature trees, which 
gives a deceptively well-wooded appearance to the countryside. 
There are, in fact, few woods of any size and most are narrow belts 
along steep banks, some of which have been underplanted or re
placed with conifers. The limited semi-natural habitats include the 
rivers and streams with associated rough ground and gravel banks, 
a few valley bogs which have escaped reclamation, and small pools. 
As will be shown later, this zone is mainly a midwinter resort of the 
Welsh Kites. 

Part IT. Distribution, population and reproduction 

DISTRIBUTION 

i. Breeding range 
The Red Kite's breeding range in Europe extends from Iberia, 
south and east France, Germany (except the north-west) and 
southern Sweden eastwards to the Balkans and the Caucasus in the 
south and to western Russia and the Baltic States in the north. The 
bird has a very uneven distribution within this range and is absent 
from large areas, including most of southern Poland, western 
Czechoslovakia, eastern Switzerland, Austria, and Hungary. It 
formerly bred in Asia Minor east to northern Iran and northern 
Syria, but may no longer do so. It survives in parts of north-west 
Africa and in the Canary and Cape Verde Islands. 

The range contracted markedly in north-west Europe during the 
nineteenth century, probably due to persecution, and numbers 
certainly declined in Germany and probably elsewhere. There was 
some recovery, often attributed to protection, in the first half of the 
present century but this may have been arrested or even locally 
reversed in recent years (Glutz von Blotzheim et al. 1971). Former 
breeding areas in Norway, Denmark (except for a few recent 
records) and parts of north-west continental Europe have remained 
unoccupied. 

In Britain, the Red Kite scavenged in the streets of mediaeval 
London (literature quoted by Nisbet 1959), and until 1800 was 
common in rural areas throughout much of England, Scotland and 
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Wales, though it seems not to have bred in Ireland. Then it declined, 
apparently mainly because of an increase in effective keepering with 
improved firearms. The bird was virtually extinct in England by 
1870 and in Scotland by 1890, and was reduced to a population of 
perhaps no more than twelve individuals in central Wales soon after 
1900. In this area, where persecution was probably at a minimum 
and where protection measures were at last introduced, a few pairs 
survived; and apart from occasional attempts to nest in south-west 
England the breeding population has been restricted to a relatively 
small area in central Wales for the past 70 years. 

2. Migration 
Most Kites which breed north of the Mediterranean basin migrate, 
and move into the Mediterranean area in winter. Occasionally, 
however, and perhaps to an increasing extent in recent years, a few 
individuals winter as far north as southern Germany. Numerous 
recoveries of German-ringed birds indicate a south-westerly move
ment through France to Iberia in autumn, though a few have been 
found in Italy and the Balkans (Goethe and Kuhk 1951, Meyer 
1958, Glutz von Blotzheim et al. 1971). The movements out of 
northern and central Europe begin in August and some German-
ringed juveniles are already in Spain in September; few birds 
remain in the north by mid-October. The return movement begins 
in late February and Red Kites are arriving in their northernmost 
breeding areas by late March; the passage through Europe con
tinues into April. Ringing results and other observations suggest 
that most first-year birds and some in their second and third years 
remain well south of their birthplace in summer, and there are 
recoveries of German immatures in Spain and Portugal in the 
breeding season. One German-ringed bird has been recovered in 
Britain: it was ringed as a chick on 18th June 1971 at Landschaft 
Schwansen, Rendsburg-Eckernforde (Schleswig-Holstein) and 
found dead and decomposing, probably poisoned, near Pantydwr, 
Rhayader, Radnorshire, in late July 1972, though it had probably 
died several weeks earlier. 

By contrast, most British Kites are resident, but some individuals 
move out of central Wales in autumn and the relative frequency of 
records to the south in autumn and spring led Salmon (1957) to 
suggest that some might leave Britain for the winter. In an attempt 
to discover more about these movements, 51 nestlings were ringed 
in 1968-72. Five of these had been recovered up to the end of 1972: 

1. Ringed on 31st May 1968, fledged about 7th July; remains found below wires 
by railway near Woodstock, Oxfordshire, about 7th October 1968. A Red Kite 
had been reported in that area at the end of August. Movement about 175 km 
ESE. 
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2. Ringed on 13th June 1969, fledged by 3rd July and still near nest on 16th July; 
found dead (for some time) in field at Ramsbury, Marlborough, Wiltshire, on 1 oth 
June 1970. A Red Kite had been seen in that area from 8th September to late 
October 1969, and again in late March and early April ig70. Movement about 
185 km ESE. 
3. Ringed on 4th June 1970, fledged by 7th July; found dead on railway near 
Wrotham, Maidstone, Kent, on 13th August 1970. Movement about 315 km ESE. 
4. Ringed on 5th June 1970, found dying on 29th December 1970 8 km from the 
nest site. 
5. Ringed on 16th June 1971, found several weeks dead in July 1972 25 km from 
the nest site. This bird was found in the same place as the German-ringed Kite 
mentioned above, and was also probably poisoned; too little remained for analysis. 

Fig. 2. Published records of Red Kites Milvus milvus during 1920-71, plotted in 
10-km squares of the National and Irish Grids. Records in the hatched areas in 
Wales and south-west England are not shown because of the presence from time to 

time of resident birds 
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In addition to these recoveries, a juvenile with distinctive pale 
plumage, which fledged unringed in the second week of July 1971, 
was found injured by shot near Kidderminster, Worcestershire, 
about 105 km east, only two weeks later. It recovered under care 
and was released in central Wales. 

These recoveries confirm that some juvenile Kites leave Wales in 
their first autumn; the three distant ringed birds had all moved 
ESE as do many other summer migrants breeding in Britain during 
their autumn emigration. Proof that any British Kites emigrate to 
Europe is, however, still lacking. The Kent and Worcestershire 
records demonstrate that movement may occur very soon after 
fledging. 

Fig. 3a. Published records of Red Kites Milvus milvus in autumn (late July to 
October) during 1920-71, showing the three autumn ringing recoveries (pages 

189-190). See also fig. 2 
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Examination of the local and regional avifaunas and bird reports 
from 1920 onwards (mostly up to and including the 1970 reports) 
has provided 180 records of Kites in Britain and Ireland outside 
central Wales. They occurred in all but two English counties, 
though the great majority were in the southern half of England, 
and a few were noted in Scotland and Ireland (fig. 2). A seasonal 
breakdown of the records, excluding birds which were resident for 
long periods in south-west England, gives the following picture 
(figs. 3a-3d). 

Autumn 
(Late July to October, fig. 3a) Nearly all records were between 
east and south of the Welsh breeding area. The recent ringing 
recoveries suggest that many of these could have been Welsh 
juveniles, and some were in fact identified as juveniles. East coast 
records were rare, suggesting little or no passage of Continental 
birds, even though their main migration takes place during this 
period. 

Winter 
(November to February, fig. 3b) There was a scatter of records to 
the east and south similar to that in autumn, though sparser and 
with a concentration along the east coast of England from Norfolk 
to Kent. If these birds were of Continental stock, it is perhaps sur
prising that they appeared after the end of the main migration 
period and only on this sector of the coast. We think it likely that 
many of them were Welsh birds which had wandered farther east
ward than in autumn. There were also three winter records from 
Ireland, one from Scotland and one from the Isle of Man. Some 
birds remained within a small area for several weeks, while others 
were seen on only a single occasion. In some years there have been 
series of records in adjacent counties which might refer to one 
wandering individual. 

Spring 
(March and April, fig. 3c) There were more records outside Wales 
at this than at any other season, but most were still to the east or 
south of the breeding area. Observations of birds flying high north
west or north in spring suggest a return movement, particularly 
those at places such as Lundy and Hartland Point in north Devon. 
The spring also produced a high proportion of the records in East 
Anglia and northern England, and several in Scotland. Many of 
these were in 1969, when Kites were recorded between 19th March 
and 27th April in Essex, Suffolk, Norfolk (three), Buckinghamshire, 
Leicestershire, Lincolnshire (two), Derbyshire, north Lancashire, 
Kinross, Angus and Sutherland. These, and some similar isolated 
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records in other years, were almost certainly of Continental birds 
deflected west of their normal route. They were probably immatures, 
since most migratory adults in northern Europe are back at their 
breeding sites by late March. 

Summer 

(May to early July, fig. 3d) The summer records show that some 
Kites appear or remain in England during the breeding season. 
These probably include immatures from Wales, suggesting a parallel 
situation to that found on the Continent, where German-ringed 
immatures have been recovered in summer in Iberia and France. 
The occasional breeding in south-west England in this century 
shows that not all such birds return to nest in Wales, and perhaps 

Fig. 3b. Published records of Red Kites Milvus milvus in winter (November to 
February) during 1920-71. See also fig. 2 
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Fig. 3c. Published records of Red Kites Milvus milvus in spring (March and April) 
during 1920-71. See also fig. 2 

more would remain to breed in England if they were unmolested 
and chanced to find a mate. 

In summary, it seems that some Welsh juveniles emigrate to 
England in autumn, winter there, and return in spring, while a few 
remain in England through the summer. The possibility of emigra
tion to continental Europe cannot be excluded. As yet there is no 
evidence of distant movement by adults. There is little evidence of 
arrivals from the Continent in autumn but some indication of such 
arrivals in spring, at which season also there has been a recovery of a 
German-ringed immature in Wales. 

The number of records in Britain outside Wales is not incom
patible with the known productivity of the Welsh population. In the 
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1920's the records per year averaged less than one, in the 1930's 
rather more than one, in the 1940's about two, in the 1950's about 
five, and in the 1960's about nine. The trend probably reflects not 
only the increase in observations, but also an actual increase in 
the Kite population, in the past two decades. 

3. Dispersion in the breeding season 
The Red Kite, like most of the diurnal raptors studied so far, does 
not maintain a breeding territory which provides all its require
ments during the nesting season and which has to be defended 
against other Kites. In this respect its behaviour is different from 
that of the Buzzard Buteo buteo, which clearly defends a defined 

Fig. 3d. Published records of Red Kites Milvus milvus in summer (May to early 
July) during 1920-71, showing the one summer ringing recovery (page 190). See 

also fig. 2 
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territory against its neighbours (P. J. Dare, unpublished). Brown 
(1970a) suggested the use of the term 'home range' to describe 
the mainly undefended nesting and hunting area of many raptors; 
Kite pairs may be associated with a definite home range, which 
for the purposes of this paper may be regarded as the area of land, 
including the nest site, which is used by the pair for all their activi
ties during the breeding season (March to July or August). The nest 
and its immediate surroundings are defended against other species 
(mainly potential predators such as corvids and sometimes Buzzards, 
though the latter are normally tolerated) and at times against other 
Kites. The resident Kites will stoop at such intruders in the air, but 
their attacks rarely result in physical contact and are seldom sus
tained. Most Kites seem to be remarkably tolerant of approaches by 
others of their species, and we have numerous records of the presence 
of a third Kite, apparently not resented, in the immediate vicinity 
of an occupied nest or even in an adjacent tree. Some, but not all, of 
these were at sites where young were reared in the previous year and 
may have stayed in the area through the winter. We have no 
records of conflicts between Kites, except near nests; the hunting 
areas are not defended. 

The home range has to include suitable nest sites and roost sites 
and adequate feeding grounds. Its nucleus is the nest site currently 
in use; most pairs have two or more nest sites (by which we mean 
nesting woods, rather than individual trees) and some have five or 
perhaps more. These alternative sites are mostly within 2-3 km of 
each other, and rarely more than 5 km apart. The wood containing 
the nest is seldom near the centre of the home range, but tends to be 
in its lower altitudinal levels and therefore at the edge of the feeding 
area. The home range has no clearly defined boundaries and its 
extent varies from year to year, according to which nest site is in use. 
The home ranges of adjacent pairs often overlap, since the birds 
may hunt over the same hill areas, feed at common food sources, and 
at times even overfly the nest of a neighbouring pair. The alternative 
nest sites of adjacent pairs do not overlap, though occasionally 
different pairs may use the same site in different years, since home 
ranges are not fixed in extent. 

The size of the home range varies considerably from pair to pair, 
though no attempt has been made to measure the area precisely and 
indeed this would be a difficult task. It appears that some birds 
normally hunt within a radius of 2-3 km of the nest, while others 
may hunt as much as 15 km in one direction from the nest, seldom 
travelling in any other direction. The home ranges of different pairs 
do not contain the same types of land in the same proportions, and 
probably their area is in some degree related to their potential food 
resources. Apart from the basic ecological differences between home 
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ranges, there are wide variations in the forms of land use and in man
agement practices which maintain or change the habitats. Some of 
these are very evident, such as the virtual sterilisation of land as a 
hunting area by afforestation; others are much more subtle, such 
as local or minor variations in stocking densities on sheepwalks. The 
Kite presents a difficult subject for the investigation of the effects of 
such changes on the size of the home range, or on the productivity of 
the resident pair, because of its capacity to hunt over very extensive 
areas, its wide food spectrum, and the fact that other Kites may be 
hunting over the same ground. To reach any firm conclusions it 
would be necessary to define the home ranges and to explore their 
ecological characteristics in far greater depth than was possible here. 

From 1951 to 1972 40 home ranges (or groups of nest sites) of 
Kite pairs in Wales were occupied on at least 402 occasions and 
contained at least 321 nests with eggs. (The discrepancy between 
occupations and nests is due to the fact that not all occupying birds 
nested.) Many of these home ranges are known to have been occu
pied for long periods and at least four date back to the beginning of 
this century. Since 1951, twelve have been in use in ten or more 
years, including two in 20 and 21 years and three in all 22 years. Ten 
of the 15 home ranges which were in use in 1951 were also occupied 
in 1972. The Kite, therefore, shows a strong tendency to reoccupy 
the same ground, and we suspect that occupation of home ranges 
may persist long after changes in land use have made them less 
satisfactory than before. Long continuity of occupation is to be 
expected in a species whose individuals are long-lived and where, in 
the absence of persecution, both birds of a pair are unlikely to die 
simultaneously. Even after total desertion of a home range, however, 
reoccupation several years later has often occurred, indicating a 
common response to the same environmental factors by different 
Kites, and perhaps also a recognition diat there was space for a new 
pair to setde among the established population. 

The dispersion of home ranges has no very regular pattern, at 
least in modern circumstances when there have been too few 
Kites to occupy all apparently suitable land within the Welsh 
breeding area. Some pairs are at great distances from their nearest 
neighbours, while others nest close together. Fig. 4 gives the distance 
of each occupied nest from its nearest neighbour over the years 
1961-71. The two most widely separated nests were 34 km apart, 
which probably represents complete isolation in the breeding 
season. The great majority of nests were within 13 km of a neigh
bouring nest, and the largest number about 3-5 km apart. Some 
nests (6% of die present sample) were separated by less than 1 km, 
and during 1968-71 there were two nests only 400 metres apart. 
Similar great variations have been reported from Germany. In 
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Hesse, where Kites are widely distributed, densities varied from one 
pair per 4 sq km to one pair per 50 sq km (that is, 2-7 km apart), 
with most in the middle range of 4-5 km apart. In the exceptional 
circumstances of a plague of Common Hamsters Cricetus cricetus in 
the Magdeburg plain, 76 pairs nested on average less than \ km 
apart; and there are records of nests only 100 metres apart in other 
areas (various authors, summarised in Glutz von Blotzheim et al. 
1971). It may be noted that other kite species, including the Black 
Kite M. migrans, are sociable or even colonial while breeding. 

It is revealing to examine the variations in the pattern of dispersion 
in more detail, and for this purpose it is convenient to look at the 
differing situations in various groups of Kite ranges in Wales. The 
five groups chosen are catchment areas or amalgams of small catch
ments (areas B to F in table 1): they differ in area and in the 
number of pairs they contain, and there are also considerable 
differences in the frequency of occupation of the home ranges and 
in breeding success (which will be discussed later). In 1951-72, 
seven of the ten home ranges in catchment E were consistently 
occupied, until some decline in occupation after 1968. Catchments 
B and C, while supporting Kites in 1951, have been occupied rather 
intermittently since then, and some home ranges show long gaps in 
occupation during the 22 years. By contrast, catchments D and F 
had few Kites in 1951 (D two pairs, F none), but since then, and 
particularly since the early 1960's, the number of occupied home 
ranges has increased steadily, especially in catchment D. A com
parison of nest dispersion in the expanding situation of catchment D 

5 10 15 2 0 25 30 35 
Kilometres 

Fig. 4. Distance separating each occupied nest of Red Kites Milvus milvus from its 
nearest neighbour during 1961-71 
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Kilometres 

Fig. 5. Distance separating each occupied nest of Red Kites Milvus milvus from its 
nearest neighbour in two contrasting catchment zones (D and E) during 1961-71 

with that in the more stable catchment E is made in fig. 5, which 
summarises the situation in 1961-71. Both groups have a proportion 
of nests situated 3-5 km apart; in E the great majority are in this 
category, reflecting a fairly uniform dispersion, while in D only 
about half the nests have a similar dispersion and there is a much 
higher proportion of nests less than 1 km from their nearest neigh
bours. This situation in catchment D has become progressively 
more pronounced in the last five years, with new pairs appearing in 
the most densely populated part each season. 

The reasons for this peculiar development are not understood, 
but some discussion is possible. Catchment E was the area in which 
Kites persisted when the population was at its lowest level. In the 
late 194.0's and early 1950's, and to a lesser degree into the early 
1960's, the pairs in this catchment enjoyed a fairly high breeding 
success. Breeding density remained at a fairly constant level during 
this time, and the young birds reared here were perhaps responsible 
for some of the colonisation of other catchments, as well as for some 
expansion into previously unoccupied parts of their natal catchment 
and for the replacement of adult losses there. The implication is 
that catchment E could maintain a certain density of breeding 
pairs and no more, though it is not known how this density was 
regulated. From the early 1960's there was, however, a catastrophic 
decline in breeding success in catchment E (discussed later under 
'Breeding success') and the production of young probably became 
insufficient to replace adult losses and maintain the former popula
tion level; there was also, apparently, little or no immigration. 

In catchment D, by contrast, the two pairs already present in the 
1950's and early 1960's had undiminished breeding success in the 
1960's and the population increased five-fold to ten pairs between 
1963 and 1971. Part of this increase resulted in the remarkable fall 
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in the minimum distance between nests mentioned above, and it 
seems certain that, as they reached maturity, many of the young 
birds raised in catchment D settled very close to where they had 
been reared, instead of distributing themselves around the unoccu
pied periphery of the catchment or moving into other catchments. 
For some reason, the factors which have operated to space nests 
about 3-5 km apart in most of the Kite area in Wales have ceased 
to operate in part of catchment D. There are no obvious explana
tions. We were unable to undertake a detailed quantitative investi
gation, but consider that the high-density area may have offered 
favourable conditions in respect of food supply, fewer and less 
radical changes of land use (notably the extent of recent afforesta
tion), and fewer sources of human disturbance. Catchment D 
differs from E in several obvious ways: D has several large colonies 
of Black-headed Gulls Lams ridibundus, retains more extensive and 
intact mountain sheepwalks (including large areas of common land), 
and has a much more extensive ffridd zone. Although a similar 
proportion of the total land area around Kite nest sites has been 
afforested in both catchments, the planting in D took place mainly 
before i960, and that in E mainly after i960, so that D was sub
jected to less radical environmental change and less of the con
comitant disturbances in the past decade. The use of E for recreation, 
particularly at weekends, developed earlier than in D and has con
tinued to be more intensive. 

The dispersion of breeding Kites is to some extent affected by the 
presence of non-breeding birds in summer. Some home ranges are 
temporarily occupied by non-breeding pairs, which may construct 
or repair a nest and behave as though about to breed, but lay no 
eggs. Their at tachment to the nest site wanes in late April or early 
May, though they may roost there until late spring. We have no 
evidence to suggest that adult pairs may sometimes have a non-
breeding year, as is said to occur with some other large raptors, and 
the non-breeding pairs of Kites may consist of two immatures or of an 
immature and an adult which has lost its previous mate ; we have 
several records of the presence of a non-breeding pair in the season 
after an adult was known to have died. One season of such occu
pancy is normally followed by breeding in the next year. Some single 
birds, either immatures or adults which have lost dieir mates, are 
also present in the Kite area in spring. They probably forage fairly 
widely, being less attached to a particular place, and occur within 
the hunting areas of breeding pairs or in places (such as the 'remote 
sheepwalk') which are not frequented by them. Immatures (and 
perhaps non-breeding adults) are recognisable in May and early 
J u n e because they have begun their wing-moult in late April, or 
exceptionally even in early April, while failed breeders moult from 
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mid-May onwards and successful breeding adults not until June or 
even early July. 

4. Winter dispersion 

The breeding season ends for some pairs with failure (mostly in late 
May) and for others with the fledging of young (in July or August). 
Once attachment to the nest site has ceased, the range of movement 
of most Kites seems to be extended and some home ranges may be 
deserted, or visited only intermittently, until J anuary or later. 
Most continue to be occupied, however, presumably by the resident 
pair, and some non-migratory juveniles apparently remain with 
their parents through the au tumn and perhaps even until the next 
spring. Birds which have moved from other areas may join the 
residents and form communal roosts. For most of the late summer 
and au tumn the ffridd and sheepwalk are the main foraging areas, 
the 'remote sheepwalk' being used more at this time than at other 
seasons. As the winter advances, more time is spent hunting over 
lowland and valley farms and around villages, rubbish tips, and 
other less exposed situations with readily available food sources. 
New roosts may be established well away from the usual nesting 
sites. In winter, Kites may be found over a much wider area than 
that occupied in the breeding season, and some concentrations 
may occur in areas where few breed. 

Apart from the single ringing recovery of a juvenile only 8 km 
from its birthplace in its first December, there is very little firm 
evidence of the movements of individual birds within the Kite area 
in winter. After September or October it is very difficult to separate 
adults or immatures from juveniles, since the former have com
pleted the tail-moult by then and the latter already have fully 
grown tails. 

One feature of the winter season, mostly from November onwards 
and particularly in late winter, is the development of 'circuses' of 
Kites in which as many as 22 have been reported circling and soaring 
together, usually early in the day and probably near roost sites. The 
function of these gatherings has not been determined; they could be 
of accidental occurrence, involving birds brought together by 
unusual external factors (such as weather) , or they could be part of 
a positive routine connected in some unknown way with breeding 
or dispersion. Buzzards form similar gatherings at any season, but 
mainly in late winter, and they are also typical of Black Kites in the 
non-breeding period in Africa and southern Europe. 

POPULATION 

A detailed account of the fluctuations in the Welsh Kite population 
since the species became rare was given by Salmon (1970). The 



Table i . Breeding records of Red Kites Milvus milims 
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in each home range in central Wales from 1951 to 1972 

'2' or ' 3 ' the number of young fledging; brackets enclose doubtful records 
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1951 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 1972 

Fig. 6. Numbers of Red Kites MUvus milvus in the breeding area in mid-Wales each 
year during 1951-72 

figures for the first four decades of this century are far from, reliable, 
but it seems improbable that the numbers ever exceeded ten pairs 
before the late 1940's, and in most years no more than five nests 
were known. Despite the large expenditure on nest protection, the 
population in 1940 was probably no higher than it had been in the 
1900's. A small increase in numbers occurred during the 1939-45 
war, possibly because fewer wandering birds met a n untimely end 
at the hands of keepers. In 1951, when records were becoming 
more reliable and useful to the present investigation, at least 13 
breeding pairs and two non-breeding pairs were known. Some of 
these were lost sight of or ceased to breed for a while after myxo
matosis in 1954-55, but twelve pairs were known again in 1959 and 
since then, despite short-term fluctuations, the population has 
increased to 26 breeding pairs in 1972. Considering the effort which 
has gone into protection during these years, the increase has been 
disappointingly slow. A critical examination of the present structure 
of the population is needed, in order to determine the main factors 
inhibiting growth and the points at which measures of protection or 
management could best be applied. 

Structure and mortality 

Any analysis of the annual fluctuations in Kite numbers is limited 
through lack of information about the age of individuals other than 
juveniles, or about birth and mortality rates in relation to age. The 
small size of the population also means that the annual samples are 
low. Some interesting trends emerge from a general appraisal, 
however. 

Only three distinct classes of birds can be distinguished: pairs 
with nests, non-breeders (which may be immatures or adults), and 
fledged juveniles. Non-juveniles were counted in April and fledged 
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young in July and August. The census results for 1951-72, showing 
annual numbers of Kites in these categories, are given in table 1 
and summarised in fig. 6. Pairs with nests have tended to rise 
fairly steadily since the myxomatosis period in the mid-1950's. 
Non-breeders, apart from inflated numbers soon after myxomatosis, 
have also tended to increase, though with wider fluctuations which 
probably reflect the great difficulty in obtaining accurate counts. 
In general the proportion of breeders to non-breeders has been 
about 7:2. Juveniles have shown a tendency to increase broadly in 
step with breeding pairs, though they lagged behind in the mid-
1950's and early 1960's. 

If years with records of doubtful value are excluded—1954-55 due 
to myxomatosis and 1966 due to untrained field staff—broad 
correlations exist between the numbers of chicks fledging and of non-
breeders in the following year (r = 0.54, p < 0.02), and between 

Table 2. Annual mortality of Red Kites Milvus milvus in central Wales 
daring 1951-73, without emigration or immigration 

Year 

i 9 5 i 
1952 
1953 
1954 
1955 
1956 

1957 
1958 
1959 
i960 
1961 
1962 

1963 
1964 

1965 
1966 
1967 
1968 

1969 
1970 

1971 
1972 

1951-61 
1962-72 

Ful l-grown 
birds 

(non-breeders 
a n d breeders) 

3° 
28 
27 

34 
27 

24 
24 

3° 
27 
26 

30 
3 ' 
33 
38 
42 
36 
4 8 

54 
61 

59 
57 
65 

Chicks 
fledging 

11 

7 
11 

12 

1 

6 

7 
5 
9 

10 

6 
6 

4 
7 

11 

11 

11 

12 

16 

17 
16 

' 9 

Ful l -grown 
birds 

expected if 
n o mor ta l i ty 

— 
41 

35 
38 
46 
28 

3° 
3 ' 
35 
36 
36 
36 
37 
37 
45 
53 
47 
59 
66 

77 
76 

73 

356 
606 

Dea ths 
since 

previous 
summer 

— 
13 
8 

4 
19 
4 
6 
1 

8 
10 

6 

5 
4 

— 1 

3 
17 

— 1 

5 
5 

18 

19 
18 

79 
92 

Per cent dy ing 
since previous 

s u m m e r 

— 
3 i - 7 % 
2 2 . 9 % 
10 .5% 
4 i - 3 % 
14-3% 
2 0 . 0 % 

3-2% 
2 2 . 9 % 

27-8% 
16 .7% 
13-9% 
10 .8% 

- 2 . 7 % 
6-7% 

3 2 . 1 % 
- 2 . 1 % 

8-5% 
7-6% 

23-4% 
25-0% 
24 -7% 

2 2 . 2 % 

15-2% 

1951-72 962 171 17.8% 
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the numbers of non-breeders and of breeding adults in the following 
year (r = o.68, p < o.oi) . No significant values could be obtained 
for changes in the breeding population in relation to the production 
of young two years earlier, due probably to the relatively larger 
fluctuations over two years in a small sample. These correlations 
nevertheless support the view that Kites begin to breed in their 
second year, and that the Welsh population is relatively stable 
unless, of course, immigration and emigration are in balance, which 
is highly improbable. I t is also known from German ringing 
recoveries that the Kite is a potentially long-lived species: two that 
had been ringed as nestlings were recovered in their 25th and 26th 
years. 

From the available records, the average mortality rate for the 
whole Welsh Kite population may be calculated at about 18% per 
annum (see table 2), but there is evidence that variations in 
mortality rates (like those in productivity, discussed later) exist 
between different sub-populations. Catchment D, for example, 
differs from all others in that the annual rate of growth there 
(recently 25%) has been much higher than elsewhere (about 5 % ) ; 
but mortality in D is also relatively high (about 2 1 % compared 
with about 15%). The discrepancy is explained by the high birth
rate, 4 4 % compared with 18% among the rest of the population. 
The higher loss rate in catchment D may be due to the proportion
ately greater number of young (with their higher mortality) or to 
emigration a t a higher rate than elsewhere. 

There are too many limitations in the existing data to predict 
future trends with any great degree of accuracy, but with an 
average annual mortality rate of 18% it would be necessary to 
produce 13 fledged young each year to maintain a breeding popula
tion of 25 pairs. Records over the last six years show that an average 
breeding population of 23 pairs has produced an average of 15 
young per annum, thus contributing to a slight increase in popula
tion size. 

REPRODUCTION 

The breeding records derive almost entirely from direct observations 
in the field. Due to the rarity of the Kite in Britain, and out of 
deference to public opinion, we did not embark on experimentation 
or on individual colour marking of the adults. For the same reasons, 
disturbance of the nests was kept to a minimum, though whenever 
possible we tried to obtain at least the laying dates, clutch size, 
brood size and fledging success. 

The fieldworkers living in the Kite area and going about their 
various duties there were generally well acquainted with the dis
tribution of the Kite pairs at the onset of the breeding season, and 
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they could also benefit from information provided by local people 
during the search for nests in late March and April. Normally the 
nests of pairs already established in earlier years were quickly found, 
and the time-consuming tasks were in locating new pairs in new 
sites, old pairs which had shifted some distance, or a second pair in 
areas which had previously held only one. Much time was also spent 
in investigating reports which proved to be unfounded, or which 
could not be confirmed. A few nests, perhaps one or two each year 
on average, were not located; but some of these were reliably 
reported in the next or a later year and so the records could be 
amended. 

1. Nesting cycle 

Pair formation 

Little is known about pair formation in the Kite in Wales. Apparently 
pairs may persist for many years and it is often possible to detect an 
established pat tern of breeding behaviour, such as consistently early 
nesting or consistently high or low productivity, which may indicate 
that the same birds are involved year after year. Changes in this 
pattern, such as a late laying or an unexplained shift to a new nest 
site, probably reveal a new pair combination. This has been con
firmed in cases where one bird of a pair is known to have died during 
or since the previous breeding season, though the survivor may fail 
to find a new mate and may occupy the home range as a solitary 
individual, or may mate with an immature and spend one season as 
a non-breeder. The pair bond seems not to be strongly maintained 
in winter, though many pairs probably continue a loose at tachment 
with the breeding site and the pair bond is unlikely to be severed so 
abruptly as it must presumably be in the migratory populations of 
continental Europe. Immatures (probably mostly in their first 
summer) apparently often pair in the year before they breed for the 
first time. 

Nest 

All Kite nests in Wales are in trees. Nest-building normally begins 
during the last two weeks of March, though the earliest record of 
stick-carrying was on 5th March, and most nests are completed and 
have eggs by mid-April. They are built usually in the main crotch 
of hardwoods, or at the fork of a substantial bough. Nests examined 
in recent years have ranged from four to over 20 metres above 
ground, with most about 12-15 metres. They vary greatly in size: 
newly constructed ones may be no larger than an average crow 
nest, while those placed on old nests of Buzzards or Ravens Corvus 
corax, or used for many successive years, may reach massive pro
portions. They are often very conspicuous until the trees are well 
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Table 3. Nest trees and success rates for 238 nests of Red Kites Milvus 
milvus in central Wales, 1960-72 

Number Number Per cent 
of nests successful successful 

1 Oak Quercus 
a Larch Larix 
3 Birch Betula 
4 Beech Fagus sylvaticus 
5 Scots pine Pinus sylvestris 
6 Douglas fir Pseudotsuga menziesii 
7 Alder Alnus glutinosa 
8 Norway spruce Picea abies 

Total hardwoods (1, 3, 4, 7) 
Total conifers (2, 5, 6, 8) 

192 

14 
9 
8 
2 

1 

1 

1 

2 1 0 

18 

89 
3 
5 
6 
0 

1 

0 

0 

100 

4 

46% 
2 1 % 

56% 
75% 
— 

100% 

— 
— 

48% 
2 2 % 

GRAND TOTAL 228 IO4 4 6 % 

leaved in mid-May. The construction is of stout dead twigs, mostly 
about 30-50 cm long, which may be collected from the ground or 
broken from the trees, with a lining of grasses and other vegetation 
and a pad of sheep's wool upon which the eggs are laid. The wool 
seems to be added mainly in the two or three days before laying. 
Pieces of paper, plastic or cloth are occasionally incorporated in the 
lining. The nests are not decorated with greenery like those of some 
other raptors. Most nests have a moderately deep cup at first, but 
tend to flatten in use, even before the eggs hatch. 

The great majority of nests are in the steep 'hanging' oakwoods 
typical of the upland valleys of central Wales. Others are in less 
precipitous places, often in woodlands with numerous glades and 
clearings, or near edges of woodlands. A few have been recorded in 
small isolated groups of trees and two (made by different pairs) in 
hedgerow oaks. Nests in conifers have all been in small or narrow 
plantations or in mixed woodlands, and none in extensive forestry 
plantations. 

Between i960 and 1972 we recorded the choice of tree for 228 
nests and this information, with details of the success or failure of 
these nests, is given in table 3. Some 84% were in oaks (mainly 
sessile oaks Quercus petraea, but some Q. robur or hybrids), 8% in 
other hardwoods (beech Fagus sylvaticus, birch Betula and alder 
Alnus glutinosa), and 8% in conifers (Scots pine Pinus sylvestris, 
Douglas fir Pseudotsuga menziesii, Norway spruce Picea abies, and 
larch Larix, probably all L. decidua). The figures suggest that it may 
be more advantageous for Kites to nest in hardwoods (48% success
ful) than in conifers (22% successful). This may be because conifers 
offer less satisfactory foundations for nests—one nest in a larch 
collapsed during incubation—or because they have tended to be in 
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situations more exposed to human disturbance, such as shelterbelts 
or small stands in farmland. 

The high proportion of nests in oak may reflect the fact that in the 
Kite area it is by far the commonest tree of suitable structure to 
support a Kite nest. The oak is undoubtedly the most important 
tree for Kites in Wales, and oak-dominated woodland the most 
important nesting habitat. Most sites have some common charac
teristics. They offer fairly unimpeded access to the birds, being either 
in steep woods where the crown of each tree stands clear of the tops 
of the trees below, or in open woods with clearings or well-spaced 
trees. A degree of shelter is probably required, and most nests are 
inside woods rather than at their extreme edges or in isolated trees. 
Immunity from unusual or unexpected disturbances must also be 
important at the time of settlement, since Kites may desert a partly 
built nest and shift elsewhere if they are troubled at this stage. 
Regular disturbances, such as the passage of a shepherd and his 
dogs each morning, are accepted with apparent equanimity. Many 
nests also offer a wide field of view, but this may be an incidental 
result of most being on hillsides. 

A distinct preference for certain nesting sites seems to be charac
teristic of all established pairs, and presumably the continued 
availability and use of these favoured woods is one of the major 
factors contributing to the regular and uninterrupted occupation of 
the home range. Once established, sites may be used for many 
successive years, or reoccupied at intervals after a lapse of several 
years. There are records of the same tree being used for 17 successive 
years, and of birds reoccupying the same part of a wood, and 
perhaps even the same tree, where their predecessors last nested 
over 20 years earlier. Other apparently suitable sites remain unused 
even when the resident pair seems to have a very restricted choice of 
alternatives. 

Site selection is, however, influenced by the previous year's 
breeding success; there is a strong tendency for successful nests to be 
used again, whereas after a breeding failure the chances of reoccupa-
tion are much lower. This is shown by the sample of 133 nests given 

Table 4. Locations of 133 nests of Red Kites Milvus milvus in central 
Wales following breeding failure or success in the previous year 

Home ranges apparently containing only a single nest site are omitted, and 
no allowance is made for changes in the composition of pairs 

Result in 
previous year 

Failure 
Success 

Number 
of nests 

68 
65 

NEST LOCATION IN 

Same site 

27 (4°%) 
52 (80%) 

N E X T Y E A R 

New site 

41 (60%) 
«3(20%) 
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in table 4, which excludes home ranges apparently containing only 
one nest site where the birds have no choice of alternatives. No 
allowance can be made for home ranges where one or both members 
of the pair have changed, when the birds might be expected to be 
less attached to a particular site; but changes are not so frequent as 
to affect the figures to any marked degree. 

Egg stage 

Kites in Wales lay clutches of one to three eggs; the last record of a 
Welsh clutch of four was in 1917. In 92 nests for which full records 
are available (see table 5), 70 (76%) contained two eggs, 17 (18%) 
three eggs, and five (5%) one egg, the mean clutch size being 2.13. 
This compares with an almost identical mean of 2.14 given by D. 
Rockenbauch (in Glutz von Blotzheim et al. 1971) for 109 clutches 

Table 5. Numbers of eggs and fledglings in 92 fully documented nests of 
Red Kites Milvus milvus in central Wales 

1 

Number | 
of young -j 2 

fledging ^ 

Successful nests 

ALL NESTS 

Slumber of nests with 
1 egg 2 eggs 3 eggs 

3 
2 
-
-

2 

5 

42 
: 5 
13 
-

28 

70 

9 
3 
3 
2 

8 

17 

Number 
of nests 

54 
2 0 
16 

2 

38 

92 

%of 
total 

59% 
2 2 % 

17% 
2 % 

4 1 % 
100% 

Total 
young 

0 

2 0 

32 
6 

58 

58 

Mean young 
per nest 

i-53 
0.63 

in the Swabian Alps in Germany, where clutches of four or five are 
occasionally recorded. 

Some of the clutches of only a single egg in Wales probably 
belonged to young females breeding for the first time, since at least 
two were recorded in areas where there had been no breeding in the 
previous year. 

The dates when the first eggs were laid ranged from about 29th 
March to about 25th April, and there were three records of repeat 
clutches started about 23rd April, 28th April and 8th- io th May. 
Relatively few laying dates were precisely recorded, but many could 
be calculated approximately by reference to known hatching dates 
as well as to direct observations during the laying period. Details for 
103 nests between 1961 and 1972 (mostly since 1967) are given in 
fig. 7, where the season is divided into five-day periods. Disregarding 
the three repeat layings, there were 100 records, including 37 during 
6th- ioth April and no fewer than 80 between 1st and 15th April, 
with only six in late March and 14 after 15th April. This pat tern 
does not agree with the statement in The Handbook that British Kites 



PLATE 33. Woodland of mature sessile oaks Qiiercus petraea typical of the steep-
sided valleys of mid-Wales. The open canopy is the result of selective felling 
and persistent grazing. These oakwoods form the most important breeding habitat 
for the few Red Kites Milvus milvus (pages 183-224) {photos: Nature Conservancy) 



PLATES 34 and 35. Above, inside a sessile oakwood in mid-Wales, showing the 
scant ground vegetation with few young trees, little understorey, and closely 
grazed sward. Below, hill farm (altitude about 350 metres), showing marginal 
hill land, or ffridd, reclaimed as large enclosures from open sheepwalk during 
the 19th century (pages 185-187). Opposite, mountain sheepwalk zone: top photo, 
unenclosed grassland used as extensive sheep pastures; lower two, with newly 
planted and well-grown spruces Picea, illustrating a widespread recent change in 

land use in the uplands of mid-Wales (page 187) {photos: Nature Conservancy) 





P L A T E 36. Above, valley farmland: a mosaic of small ancient enclosures divided by 
hedgerows and walls, characteristic of the fertile lowlands of mid-Wales (pages 
187-188). Below, typical profile showing adjacent sheepwalk, afforested ffridd 
(left), oakwood (right), valley farmland and bog (photos: Nature Conservancy) 
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usually lay from mid-April onwards, occasionally a week earlier. 
I t may, however, be noted that birds in the recently colonised 
periphery of the Kite country in Wales have tended to breed before 
those in districts where Kites survived earlier in the century, 
and that these peripheral nests have provided most of the data 
presented here, including all the March records. The pat tern 
described here is probably typical of the present total population, 
though it might not have fitted the situation 20 or more years ago. 

Incubation commences with the laying of the first egg, and the 
eggs are normally laid at intervals of three days. The incubation 
period, from the few accurate records available, is 31-32 days for 
each egg, so that the whole process from the laying of the first egg to 
the hatching of the third may take up to 38 days. The female 
incubates, relieved by the male for very short periods of normally 
less than 30 minutes at infrequent intervals during the day. When 
not away hunting, the male usually perches in a tree near the nest, 
occasionally chasing away intruding Carrion Crows Corvus corone or 
patrolling a small area around the site. 

Chick stage 

The dates when the first (or only) eggs hatched in recent years have 
ranged from about 1st May (possibly 30th April) to about 24th May, 
with two repeat clutches beginning to hatch about 30th May and 
7th-ioth June . The details for 61 nests for which this information 
was recorded with accuracy are plotted by five-day periods also in 
fig. 7. About 70% of the hatchings began between 6th and 15th 
May, the mean date being about n t h May. The eggs hatch at 
intervals of up to three days, so that hatching at a nest with three 
eggs may take almost a week. 

LAYING OF 
FIRST EGGS 

a\ 
b) repeat nests 

HATCHING OF 
FIRST CHICKS 

d) repeat nests 

Fig. 7. Dates of laying of first eggs in 103 nests (left), and of hatching of first chicks 
in 61 nests (right), of Red Kites Milvus milvus during 1961-72 
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Table 6. Number of fledglings in 161 successful nests of Red Kites 
Milvus milvus in central Wales during three periods from 1951 to 1973 

1951-57 
1958-64 
1965-72 

'95'-72 

Number of nests with 
1 young 2 young 3 young 

27 
3i 
53 

i n 

14 
8 

24 

46 

0 

0 

4 

4 

Total 
nests 

41 
39 
81 

161 

Total 
young 

55 
47 

" 3 

2 1 5 

Mean young 
per nest 

i-34 
1.21 
1.40 

i-34 

We have no accurate record of brood size at hatching time. The 
mean size of broods successfully fledging annually since 1951 has 
varied between 1.0 and 1.6, with a mean of 1.3 over the whole 
period. Details are given in table 6, where the data are grouped in 
three periods each of seven or eight years. A low mean in the middle 
period (1958-64) resulted from a reduction in the proportion of 
broods of two from the situation during 1951-57. A marked recovery 
in 1965-72 reflected not only a return to former levels in the pro
portion of broods of two, but also the appearance of nests with three 
young for the first time since the early years of this century. The 
difference between the means presented here and that of 1.53 chicks 
per brood given in table 5 arises from the fact that the higher figure 
was derived from nests whose history was known in detail, and that 
most of these were in recent years and in the highly productive 
peripheral catchments, so that the means refer to different sets of 
data. 

There is no precise fledging period. The length of time between 
the hatching and fledging of any young bird varies considerably, 
probably depending on the efficiency of the parents in finding 
suitable food and on the number of chicks in the brood. Where there 
are two chicks in a brood they usually fledge at about the same time, 
unless they differ markedly in size, when the younger may remain 
in the nest for up to ten days longer than the elder. The fledging of 
broods of three has taken as long as three weeks. Most young leave 
the nest about 50 days after hatching, but they may remain in the 
same or a near-by tree for some days and return to the nest platform 
to feed. Many are 60 or more days old before they can fly freely 
and move away from the immediate vicinity of the nest. The great 
majority of young fledge in the first two weeks of July, and the 
latest fledging on record, at a repeat nest, was in the second week of 
August. 

The young are brooded, mainly by the female, for the first two 
weeks or so of their lives. The female probably continues to spend 
most of her time in the vicinity of the nest until the young are well 



Red Kite in Wales 213 

feathered, but to an increasing extent assists the male in bringing 
food towards the end of the fledging period. Before mid-June it is 
rare to find neither adult near the nest, but on later visits both are 
often absent. 

Incidence of nest failure 

Because of their importance in conservation, special efforts were 
made during 1967-72 to obtain information about nest failures. 
The difficulties involved in collecting reliable data were great, but 
some useful information was gained. Only rarely were records 
obtained at first hand; for most, the failure date had to be estimated 
from eye-witness accounts, from the behaviour of the birds, or from the 
state of the nest and its contents. Altogether there were 60 records of 
failure which could each be allocated into, at worst, a ten-day 
period. It was assumed that, on average, each failure occurred on the 
middle day of the period, and the dates thus derived are plotted in 
five-day intervals in fig. 8. The sample probably reflects the inci
dence of failure in Welsh Kites, although it is possible that a few 
failures occurring very soon after laying were missed. The picture 
that emerges is of a low failure rate in April, a high rate in May, and 
a low one in June. Thirty-four (57%) of the sample of 60 nests 
which failed did so during the hatching period (ist-25th May), 
probably all after the mean hatching date of about 11 th May. This 
indicates that the majority of failures resulted from the death of 
young after hatching or from the abandonment of eggs which did 
not hatch. Kites rarely incubate for more than about two weeks 
longer than the normal incubation period if their eggs fail to 
hatch. 

Fig. 8. Dates of failure (in five-day periods) of 60 failed nests of Red Kites Milvus 
milvus during 1967-72. The height of each 'step' gives the number of nests that 
failed during the following five days: thus two failed during 11 th-15th April, four 
during i6th-20th April and so on. The proportion of failures at each stage of 

nesting is shown on the right 
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2. Breeding success 

Between 1951 and 1972 321 Kite nests with eggs were found, of 
which almost exactly half (161) succeeded, and 215 young were 
reared. 

Nest success 

Although half of the nests with eggs in 1951-72 produced fledged 
young, the annual rate of success varied greatly, from only 14% in 
the worst year (1955) to 8 0 % in the best (1954 and i960)—see 
table 1 and fig. 6. In 1955 only seven pairs were thought to have 
laid eggs and six of these failed to rear young, probably as a result 
of food scarcity, since myxomatosis had almost eliminated the 
Rabbit Oryctolagus cuniculus during the previous autumn. The second 
poorest year was 1963, when only 2 1 % of nests succeeded; this 
followed an exceptionally severe winter when deep snow and low 
temperatures persisted into the beginning of the breeding season 
and many prey species were scarce. Food scarcity may have affected 
the condition of the adults, which could influence either egg quality 
or their ability to feed young, but too little is known about the 
causes and timing of failure in either year to cast much light on 
these matters. I t is, however, known that some pairs were present 
in their usual home ranges in 1955 but failed to breed, whereas this 
phenomenon was not apparent in 1963. There is no obvious reason 
for the unusually high levels of success in both 1954 and i960, 
when young fledged from eight nests out of the ten started. In most 
other years, the success rate fluctuated between the narrower 
limits of 4 0 % and 60%, and seemingly at random throughout the 
22-year period. Random variations could be expected to be large 
when the annual samples are so small. 

Numbers of young reared 

The picture differs only in minor details when the number of young 
reared per breeding pair is taken as a measure of breeding success. 
The highest productivity rate on record was achieved between 1951 
and 1954, when each pair reared, on average, almost one chick per 
year. In 1955, following myxomatosis, productivity slumped to its 
lowest level, only one chick being reared by seven breeding pairs; 
but the effect was short-lived and by 1957 productivity was 
apparently almost back to the pre-1955 level at which it continued 
until i960, the last year when the breeding pairs averaged one 
chick each. This may suggest that the birds adapted to other foods 
after Rabbits became scarce. Another period of depressed breeding 
success commenced abruptly in 1961, and during the early 1960's 
the pairs averaged barely half a chick each, a low figure which is 
not greatly altered if one omits the abysmal season following the 
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hard winter of 1963. Since 1965 there has been some improvement 
to a level of about 0.7 young per pair, though as yet no return to 
the high productivity achieved in the 1950's. The figures in each 
catchment in three periods are given in table 7. 

Table 7. Numbers of nests of Red Kites Milvus milvus, and of young raised, 
in each catchment zone in central Wales during three periods from 1951 

to 1972 

No nesting took place in catchment A 

Catchment 

B 

C 

D 

E 

F 

A L L 

Period 

1951-57 
1958-64 
1965-72 

1951-57 
1958-64 
1965-72 

'951-57 
1958-64 
1965-72 

I95I-57 
1958-64 
1965-72 

•951-57 
1958-64 
1965-72 

I95I-57 
1958-64 
1965-72 

I95I-72 

Nests 

13 
14 

18 

14 
l9 
35 

8 
12 

59 

32 
37 
42 

0 

2 

16 

67 
84 

1 7 0 

3 2 1 

Young 

8 
6 

12 

10 

9 
27 

5 
12 

57 

32 

19 
10 

0 

1 

7 

55 
47 

" 3 

2 1 5 

Young per nest 

0.61 
0.43 
0.66 
0.71 

0.47 
0.77 
0.63 
1.00 

°-97 
1.00 
0.51 
0.24 

— 
0.50 
0.44 

0.83 
0.56 
0.66 

0.67 

Per cent of 
successful nests 

4 6 % 
4 3 % 
4 4 % 

5 0 % 

4 2 % 

5 2 % 

6 2 % 

6 6 % 

6 9 % 

7 2 % 
4 3 % 
• 9 % 

— 
5 0 % 

3 8 % 

6 1 % 

4 6 % 
4 8 % 

5 0 % 

Success in relation to distribution 

Up to the early 1960's the location of nests within the total breeding 
range seems to have had no bearing on the chances of success or 
failure (table 1). Some pairs were more successful than others, but 
all reared young occasionally, and no one part of the range did 
consistently better than another. In the early years about half the 
population was in catchment E and breeding had not yet been 
confirmed in F, while B, C and D held only a few pairs each. From 
about 1962 the populations in B, C and F increased slightly, but the 
breeding performance of the resident birds did not change greatly. 
In D the population rapidly increased and also maintained high 
breeding success, but in E both numbers and success declined. 

The details of this contrasting situation in catchments D and E 
can be summarised as follows. In D the population expanded from 
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Table 8. Numbers of nests of Red Kites Alilvus milvus, and mean 
young raised per nest, in two contrasting catchments in central 
Wales during three periods from 1951 to 1972, compared with 

similar data for the rest of the breeding population 

•951-57 
1958-64 
1965-72 

1951-57 
1958-64 
1965-72 

CATCHMENT D 

Nests Young per nest 

8 
12 

59 

0.63 
1.00 
0-97 

CATCHMENT E 

Nests Young per nest 

32 
37 
42 

1.00 
0.50 
0.24 

ALL OTHERS 

Nests Young per nest 

59 
73 

n o 

0.85 
0.48 
0.51 

ALL OTHERS 

Nests Young per nest 

35 
47 

128 

0.66 
°-59 
0.80 

two pairs in 1963 to ten in 1971-72. Breeding success has been con
sistently high over the past 15 years at almost one chick per pair, 
which is twice as good as in other areas over the same period 
(table 8). Most of the recent increase in the Kite population has 
occurred in this zone. In E, by contrast, the population remained 
stable until about 1968, with normally five to seven breeding pairs 
except in the years just after myxomatosis. It then declined to only 
three breeding pairs by 1972. A fall in breeding success began 
earlier, in the early 1960's, and apart from a moderately good per
formance in 1964 the record has since been very poor. No more than 
one pair has reared young in any year since 1965. From an average 
productivity of one young per pair in the early 1950's, the success 
rate has slumped to about one young per four pairs, only one-third 
of the rate for all other Kites in Wales combined. Some possible 
reasons for the contrast between zones D and E have been men
tioned on page 200. 

Breeding success and clutch size 

Clutch size has apparently no bearing on total productivity, since 
nests with different clutch sizes are about equally liable to fail. 
About half of the successful nests produced as many fledged young 
as they had eggs, and most of the remainder produced one fewer 
young than the clutch size. Nests with two eggs produced most of 
the young, as would be expected, since most fell into this category. 
Some 73% of successful nests with two eggs produced the maximum 
possible number of young, compared with 63% of successful nests 
with clutches of three. On the other hand the latter produced, on 
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average, 1.9 young per nest, compared with 1.5 young per successful 
nest with two eggs, so that it was advantageous to lay three eggs. 
This result is largely the product of the successful rearing of several 
broods of three in 1969-71, the first since 1912, and the advantage 
would be much less marked if the analysis were confined to the 
period up to 1968. 

3. Factors influencing breeding success 

Nest failure 

All recent causes of nest failure are classified in table 9. As might be 
expected, the majority of nesting attempts failed from no known 
cause, the nests being found simply empty or abandoned. The 
remainder are considered under various heads below. 

Table 9. Causes of failure of 137 nests of Red Kites Milvus 
milvus in central Wales during 1960-73 

Unknown 
Deliberate disturbance 
Unintentional disturbance 
Failure to hatch 

87 
2 0 

6 
' 5 

Dead adult 
Weather 
Other species 

3 
4 
2 

(i) Deliberate disturbance. All known instances of deliberate dis
turbance have arisen from the activities of collectors of eggs or 
young, bird-photographers or birdwatchers. Of these factors, egg-
collecting remains the most important, though disturbance by 
birdwatchers becomes increasingly a reason for concern. Young were 
removed from at least two nests, presumably to satisfy a demand 
from those who keep birds of prey privately or in collections shown 
to the public. All deliberate disturbance is illegal except under 
special licence, but it is impossible to protect all the nests at all 
times. We have no recent record of an adult Kite being shot during 
the breeding season, though dais must formerly have been a major 
cause of nest failure. 

(ii) Unintentional disturbance. Persistent or unusual disturbance 
near the nest may lead to desertion, or to the death of the embryo 
or small young through chilling, or to predation of the nest while 
its contents are uncovered. Disturbance may also lead birds to shift 
their nest site shortly before laying, perhaps to one less suitable for 
breeding successfully. Some disturbances were due to recreational 
activities, such as picnicking or angling, and these may be expected 
to increase as the Kite area becomes more popular with tourists; 
but most were due to people working near-by. Tree-felling near the 
nest site caused most failures under this head. 



2l8 Red Kite in Wales 

(iii) Failure to hatch. A relatively high proportion of nest failures 
resulted from the failure of clutches to hatch. There are numerous 
records of Kites incubating beyond the normal time and then 
deserting. During 1964-72 19 eggs which failed to hatch were taken 
from twelve nests for examination: twelve were apparently infertile 
and the other seven contained embryos at various stages of develop
ment, from about one week grown to almost fully developed. The 
infertile eggs included six complete clutches, three of which came 
from pairs which had a long history of failure to hatch in the 1960's. 
There is no good evidence that infertility might result from inbreed
ing or from the presence of aged birds in the population. That Kite 
numbers have increased suggests that, although inbreeding may 
possibly tend to reduce fertility, it is not at present a factor holding 
numbers down. It is also improbable that a population of wild 
birds would include sufficient numbers of senile individuals to 
affect the breeding performance to the extent observed. 

(iv) Death of adults. Kites are occasionally found dead during the 
breeding season. Of the three in table 9, one was found with a broken 
wing and thought to have struck overhead wires; one died of 
unexplained injuries apparently caused by another bird or mammal; 
and the third had no obvious injuries but was shown by the post
mortem to be arthritic and probably very old. 

(v) Weather. At times several nests failed simultaneously after 
prolonged rain in April or May, perhaps due to their becoming 
saturated and cold beneath the sitting birds. Occasionally, nests 
are blown down by high winds. Rain, snow or fog may also prevent 
the male from hunting and this could be critical at times, perhaps 
especially soon after the hatch. 

(vi) Other species. The two failures listed under this head were 
apparently caused by constant bickering with a pair of Ravens 
nesting near-by. Kites normally pay little attention to other species 
nesting in the vicinity, but Ravens have a marked aversion to Kites, 
which is probably reciprocated. Since Ravens have young and 
are at their most quarrelsome at about the time that Kites have 
eggs, a Kite nest very near to a Raven nest has a poor prognosis. 
Kites often shift away from a site they have previously used for some 
years if a pair of Ravens settles too close to it. 

Direct predation by corvids and other animals such as Grey 
Squirrels Sciurus carolinensis is strongly suspected but difficult to 
confirm beyond doubt; a good many of the nests which failed from 
unknown causes were found empty and presumed to have been 
predated. 
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Changes in land use 

Rural areas are increasingly subject to change, but not all areas 
change simultaneously; both the location and the rate of change 
vary. Changes may be subtle and self-perpetuating, as with some 
small-scale farming operations, or total and almost permanent , as 
with afforestation or the construction of reservoirs. Here we are 
concerned more with the broad environmental changes which may 
affect breeding behaviour and success in the Kite population. 

The Kite environment in Wales probably altered little during the 
nineteenth and early twentieth centuries. Some marginal hill lands 
were enclosed and improved, as were some wetlands on the lower 
ground; but other marginal ground was allowed to revert to a wild 
state, and in general the scale of developments was such that much 
of the countryside remained unaffected. The position altered 
radically during the 1940's, when grants for further wetland and 
scrub reclamation and upland grassland improvement became 
readily available, and national policy encouraged the development 
of a large reserve of home-grown timber. Incentives were thus 
provided for more rapid changes in land use in both lowlands and 
uplands; such incentives are still being applied today. Change in 
the upland zones has been on a far larger scale than in the lowlands, 
mainly through afforestation but also with the development of 
reservoirs and tourist facilities. 

(i) Lowland and valley farmland. O n fertile land, with improved 
farming techniques, new machinery and better breeding stock, the 
farms have become more productive but , unlike many lowland 
areas in England, without the large-scale elimination of productive 
wildlife habitats. The basic farming systems have in general been 
improved, rather than radically altered. Few hedgerows have been 
removed, though this process is now beginning to accelerate and it is 
predicted that up to half the hedgerows may be grubbed out during 
the next decade or two to facilitate grassland management . Wood
lands have tended to be valued as shelter for grazing stock in winter, 
though not to the extent of planting trees for this purpose. Changes 
have particularly affected the less tractable ground, for grant aid 
has encouraged the conversion of previously unproductive areas 
into economic farming propositions. Small-scale private or state 
forests have been established on steep slopes or poor land, and many 
small wetlands or the peripheral areas of larger ones have been 
drained and reclaimed for agriculture. O n the whole, however, 
these are small-scale developments in relation to the total area of 
the lowlands. 

Kites appear to get less of their food in lowland areas than in the 
uplands in central Wales, and those occupying the lowlands tend to 
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frequent the more open parts, such as river meadows, commons and 
valley wetlands, or (mainly in winter) to visit rubbish tips and 
middens near human settlements. Since the first requirement of a 
hunting area seems to be an open landscape uncluttered by trees 
and hedgerows, some recent and future agricultural developments 
may be favourable to the Kite . These developments also tend, 
however, to reduce the number of potential breeding and roosting 
sites and perhaps oblige Kites to occupy less favourable sites, which 
must be disadvantageous. 

(ii) Ffridd and mountain sheepwalk. Woodland is rarely established 
in the upland zones for agricultural reasons, apart from the occa
sional wind-break plantation of conifers. The new forests have been 
established for commercial timber or pulpwood crops by the 
Forestry Commission or private woodland agencies. Planting began 
in earnest in Wales in the 1930's and, apar t from a short break 
during the war, increased steadily until 1956 when there was a 
marked rise in the rate of planting. This accelerated programme 
continued until about 1967, after which afforestation returned to 
the pre-war rate of increase. By 1970 approximately 2 5 % of the land 
above the 300-metre contour in the Kite breeding area had been 
planted. Virtually all of this was previously sheepwalk. Apart from 
a few of the higher hills (over about 600 metres) and crags, almost 
all the upland in the Kite area is potentially plantable. Planting has 
taken place in stages after the acquisition of the land, and the out
side boundaries of most forests represent those of the original 
agricultural holdings or group of holdings. Some of these were 
1,000 hectares or more in extent, so that large areas carry planta
tions of about the same age. Few plantations are as yet old enough 
to be clear felled. Several species of conifer were introduced, but 
Sitka spruce is by far the commonest and almost the only one used 
above about 350-400 metres. Within the forests, open areas are 
relatively few, being confined to firebreaks, service roads, and occa
sional small areas too rocky or wet to plant. Public access to most 
forests is freely permitted to walkers, but vehicles are restricted to a 
few defined routes. 

The planting of conifers brings fundamental changes which can 
have critical consequences for Kites, though it may also bring minor 
benefits. The most serious aspect is the removal of the supply of 
sheep carrion and other preys habitually taken on sheepwalks. 
The compensatory supply of small mammals and various birds in a 
young forest becomes less accessible as the trees develop: normally 
within about ten years it is no longer available to Kites, though the 
forest may then be carrying a far greater density of small animals 
than the sheepwalk it replaced. Forest edge (the interface between 
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forest and sheepwalk) may be a useful source of some preys, perhaps 
mainly if they tend to forage out into the sheepwalk and so expose 
themselves to predation, but extensive plantations present relatively 
little forest edge in proportion to the total planted area. In certain 
circumstances, forests provide some protection from disturbance 
for Kites breeding in hardwoods which have been allowed to remain 
within the newly planted area, since they tend to be quiet places 
except during planting and felling. 

In the present study, particular attention was given to the impact 
of forests in uplands on the breeding Kites. One of the most notable 
results of the investigation was that only one home range seems to 
have been completely deserted during 1951-72 (number 34 in 
table 1, apparently due to the felling of all alternative nest sites), 
though there are several others where breeding has not occurred 
for several years and which may have become unsuitable for this 
purpose through habi tat changes. So far, there is no proof that 
the increase in forest has prohibited Kites from nesting, or that 
it has prevented the adults from obtaining a subsistence diet. The 
question of whether it has affected breeding success, either through 
the number or quality of eggs laid or the number of young reared, 
is not easily resolved. In an arbitrary sample area (of 25 sq km) 
taken around each nest site, no correlation could be found between 
the extent of afforestation and the productivity of the breeding pair. 
Both high and low levels of breeding success occurred with equal 
frequency in areas heavily afforested (up to 4 5 % cover) or quite 
unforested. I t would be unwise to assume from this, however, that 
the presence of forest has no effect on breeding. I t is evident from 
our knowledge of Kite feeding requirements that Kites could not 
maintain active nests, or even maintain themselves, in an environ
ment totally afforested, so there must be a threshold level which, if 
surpassed, would cause failure or desertion. The difficulty is to 
determine this level, when variations in breeding success probably 
depend on far more subde variations in the environment than could 
be measured by the techniques at our disposal. T h e preferred home 
ranges need to be much more accurately assessed in both character 
and extent. If this could be achieved, then far more detailed con
sideration could be given to the effects of environmental change on 
breeding success, and the species' tolerance levels and minimum 
requirements could be identified. 

Land management practices 

Kites are affected not only by different types of land use but also by 
the various systems under which land is managed. Some forms of 
management may lead to serious disruption of the annual cycle or 
even render an area unsuitable for occupation. The two main 
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divisions of land management in central Wales are those of agri
culture and forestry. 

(i) Agricultural practices. As most farms in central Wales are based 
on a stock-rearing economy, there are three particularly relevant 
aspects of management: the effects of grazing sheep and cattle, the 
development of improved techniques for reducing natural mortality 
among stock, and the use of toxic chemicals for combating pests. 

Grazing has a considerable impact on the semi-natural vegetation. 
In the oakwoods it prevents or reduces natural regeneration and so 
contributes in the long term to the disappearance of a habitat which 
Kites need for roosting and nesting. In the uplands, variations in 
stocking density may affect the food resources of the Kites, both 
directly through the amount of sheep carrion made available, and 
indirectly through the types of sward which are maintained or 
developed: a closely grazed sward may provide many beetles but 
few small mammals, while a rank growth may carry a much higher 
density of small mammals and birds, though if it becomes too over
grown the Kites may not be able to catch them. Re-seeding may 
tend to reduce potential food resources, but its effect may be short
lived. 

Improvements in stock husbandry obviously have a bearing on 
the supply of carrion. Mineral deficiencies and diseases, at one time 
major contributory factors to sheep mortality in the uplands, are 
coming increasingly under control, thus reducing carrion supplies. 
There is also a trend in some areas to bring stock down from the 
higher ground to be fed under cover in the winter months: although 
not yet a widespread practice in Wales, this could become important 
for Kites in an area where adverse weather still causes heavy 
mortality among sheep. 

In spring, persistent or unusual disturbance from agricultural 
causes can lead to nest failure, as mentioned earlier. The felling of 
trees for stakes or firewood, now a particularly noisy activity since 
the power saw became ubiquitous, has caused several failures. Kites 
nesting in small groups of trees in farmland are especially vulnerable 
to disturbance of this kind. Outside the breeding season, such dis
turbance can normally be avoided if there are alternative roost sites. 

(ii) Forest management. With the planting of a new forest, a long-
term crop is established which may take 70 to 80 years to mature. 
This involves ploughing, planting and weeding of land, and brashing, 
thinning, felling and extraction of timber; ancillary works include 
drainage and road and bridge construction. All these activities may 
disturb breeding Kites if they occur near a nest in spring, and will 
have a more permanent effect on food supplies. The activities of a 
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working gang, involving noise and perhaps the lighting of fires, may 
prevent settlement by nesting Kites, or cause the failure of an active 
nest, if undertaken within about a kilometre of the site. 

(iii) Toxic chemicals. Toxic chemicals may occur in the Kite 
environment in a wide variety of forms. Various potent poisons, 
most commonly strychnine, are legally used to control Moles Talpa 
europaea by dropping inoculated earthworms into their subterranean 
passages; strychnine is also illegally placed in lamb carcases and 
left as bait for Foxes Vulpes vulpes. I n either way, secondary scaven
gers like the Kite may obtain a lethal dose; a Kite found dead in 
Somerset in 1971 was heavily contaminated with strychnine, while 
two found long dead in Radnor in 1972 are believed to have met 
the same fate. Narcotics such as alphachloralose are also used 
illegally in crow or Fox baits in Wales and elsewhere. 

Less potent than strychnine, but nevertheless lethal in quantity, 
are the numerous chlorinated hydrocarbon pesticides, of which 
dieldrin (widely used in sheep dips from about i960 to 1966) and 
DDT, and its metabolites D D E and T D E , have been widely found 
in Kite material submitted to analysis. These may have been 
ingested directly from contaminated wool or indirectly from animal 
preys, since they are almost indestructible and tend to accumulate 
in animal tissues. I t has been shown for several other predators, 
notably the Peregrine Falco peregrinus (summarised in Ratcliffe 
1972), that sublethal doses of these substances can seriously affect 
breeding performance and that these effects are persistent, perhaps 
remaining long after the original source of contamination has dis
appeared. The revelations about Peregrines and other species in the 
early 1960's led to concern about the possible effects of these 
chemicals on the Kite population, and in January 1963 a dead 
adult recovered from a frozen river was sent for examination and 
later found to have 15 ppm (parts per million) of dieldrin in the 
liver. This was considered to be an alarmingly high residue level 
and probably to have contributed to the bird's death. After this, 
any Kite material which could be obtained was submitted to analysis. 
Later residue levels in both tissues and eggs were very much lower 
than those found in the 1963 bird, and it is likely that the levels in 
the liver tissue of that specimen had become artificially high as it 
starved and absorbed its fat in the severe weather at the beginning 
of that year. The chemicals would have been transferred from the 
fat (where they are relatively harmless) to the tissue in the later stage 
of emaciation. Levels in egg contents have ranged between 0.2 and 
5.4 ppm of all organochlorines, most being under 1 ppm. Such 
levels are considered unlikely to have caused hatching failure. 

Without supporting evidence from laboratory studies, which 
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would involve keeping Kites under controlled conditions, it is 
difficult to determine what effects these chemicals have on Kites. 
Field observations of breeding birds were made mostly from a 
considerable distance and there was little opportunity to record 
any abnormal behaviour. There is no evidence that eggshell thin
ning, an effect noted in Peregrines and other predators (Ratcliffe 
1958, 1967, 1970), occurred in Welsh Kites; measurements of a series 
of recent eggs were compared with museum specimens from the 
period before organochlorine pesticides were first used, and there 
was no significant difference in shell thickness. On several occasions, 
however, we have found eggshell fragments on the ground below 
Kite nests, which could indicate parental destruction, a phenomenon 
linked with organochlorine contamination in other species (Ratcliffe 
1958). There are correlations between the use of dieldrin and the 
depressed rate of breeding success in the early 1960's, and the im
proved rate of breeding success in the late 1960's after the ban on 
dieldrin. It is tempting to assume that dieldrin was a factor affecting 
the breeding of Kites, but there are some inconsistencies. Why did 
Kites in catchment E breed successfully in 1964 after several years of 
failure, and then relapse into a long series of failures which has 
lasted until the present time? Why have some pairs started to fail 
recently, although they (or their predecessors in the same home 
ranges) were consistently successful during the dieldrin period ? These 
questions remain unanswered, and, while it may be reasonable to 
conclude that dieldrin used in sheep dips played a role in depressing 
Kite breeding success, it was certainly not the only factor involved. 

A third type of poisoning, which has only recently been brought 
into prominence, is from heavy metals. The only heavy metal 
analysis of a Kite so far to hand showed a level of mercury con
tamination of 3 ppm. The likeliest source of mercury is seed 
dressings, and Kites might obtain it by eating birds or rodents which 
had fed on the seed; but few cereals are grown in central Wales, 
so the contamination may have been imported by migratory birds 
or acquired by emigrant Kites, or may have been derived from some 
other source which has not yet been identified. Further analyses 
are needed before the situation can be considered in detail. 

{to be concluded) 
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