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ABSTRACT The numbers of Eurasian Sparrowhawks Accipiter nisus that breed in
any landscape depend primarily on the amount of woodland, but within that

woodland breeding densities vary with the prey supply. In continuous woodland,
pairs space themselves regularly, but more widely in areas where prey are
scarce. In particular areas, providing that the environment remains stable,

breeding numbers remain fairly stable from year to year, because of density-
dependent recruitment to a limited number of good territories. Lifetime

production of young varies greatly among individuals, depending largely on
longevity (maximum 10–11 years) and age of first breeding (1–3 years). In one
area with a stable breeding population, it was calculated that 72% of all females
that left the nest died before they could breed, another 6% attempted to breed
but produced no young; while the remaining 22% produced between one and 

24 young during their lives. On the pattern prevailing, 5% of the most productive
individuals in one generation produced more than half the young in the next

generation. During the lifetimes of individual females, annual survival probability
and breeding success increased up to mid-life, and then declined in old age.
The quality of nesting places varied, as assessed by both occupancy and nest
success. Over a period of years, good places were occupied more often than
poor ones and produced more young per nesting attempt.The best places

seemed to be strongly competed. Most birds were present at individual nesting
places for one year only, but some stayed for several years. During their lives,

many individuals moved from poor to good places.The quality of nesting 
places changed slowly over time, as Sparrowhawks favoured, and bred most

successfully in conifer stands aged 20–35 years.

Highlights from a long-term
study of Sparrowhawks
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T
his paper is based on a study of Eurasian
Sparrowhawks Accipiter nisus (hereafter
‘Sparrowhawks’) conducted over a

period of 27 years, mostly in southern Scotland,
but also in other parts of Britain. It provides a
review of information published more fully
elsewhere (the references are cited below), in
which more statistical detail may be found.
Many of the data discussed here derive from
Eskdale, a 200 km2 area centred on the town of
Langholm, in Dumfries & Galloway, but other
comparative data are drawn from 13 other areas
elsewhere in Britain. The many people involved
in this study are mentioned in the acknowledg-
ments.

The Sparrowhawk is a relatively small bird of
prey too familiar to require description, but a
few points of natural history will help to set the
scene. The species nests in forest and woodland,
hunts in both wooded and open country, and
eats almost entirely other birds, especially small
songbirds. It breeds commonly in suitable
habitat across Eurasia, from Britain & Ireland to
Japan. In the colder parts of its range it is
migratory, but in Britain & Ireland it is resident
year-round. As in other birds of prey, the female
is the larger sex, but in the Sparrowhawk this
dimorphism is extreme: in the breeding season
the female weighs about twice as much as the
male. Linked with this size difference, the sexes
differ in their feeding habits, the females gener-
ally hunting in more open habitat and taking

some larger prey species than males (Marquiss
& Newton 1982; Newton 1986). While the
females are responsible for egg and chick care,
the males provide most of the food for
breeding, doing practically all the hunting from
before laying until the young are about half-
grown, after which the females also hunt to feed
the brood.

Everywhere that the species has been studied,
it has been found to be predominantly
monogamous, at least for each breeding season,
and pairs nest solitarily, each well separated
from other pairs. Usually, pairs nest in the same
restricted localities year after year: the same
places in the same woods. They build a new nest
each year near old ones, so that regular nesting
places can be recognised by groups of
characteristic flattish nests of different ages. The
presence of these old nests makes it possible to
find the nesting places at any time of year. When
occupied, such nesting places are defended, so
could equally be called ‘nesting territories’.

Most clutches consist of 3–6 eggs (range
1–7) and, although the birds may lay a repeat
clutch if the first fails at an early stage, no more
than one brood is raised each year. In the areas
where these studies were made, about half the
nests produced young and the others failed for
one reason or another, but the proportions of
successful nests varied greatly from year to year,
and from area to area. When the work began,
the birds had recently recovered from the
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325. First-year female Eurasian Sparrowhawk Accipiter nisus in flight.
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organochlorine-pesti-
cide impacts of earlier
years and, in the areas
concerned, residues in
eggs had fallen to levels
insufficient to affect
breeding success.

Every year, within
the study areas, all the
woods and forests were
searched in an attempt
to find all the nests,
record breeding
performance (laying
dates, clutch and brood
sizes), and ring the
young. In addition,
many of the breeding
adults were trapped at
the nest each year and ringed. This enabled the
same individuals to be followed year after year –
in many cases throughout their lives. Females
were much easier to catch than males, so
provided more information. In most years in
the Eskdale study area, the female at every
known nest was caught and identified. Other
observers searched in the same way for nests in
other areas, providing information on nest
spacing and success in a total of 14 different
study areas throughout Britain.

Nesting densities
In each of the areas studied, a common pattern
emerged: in areas of more or less continuous

woodland, the nesting places of different pairs
were regularly spaced, as shown in fig. 1.
However, the spacing of the nesting territories,
as measured by nearest-neighbour distances,
varied greatly from area to area. In some areas,
nesting territories in continuous woodland
were as close as 0.6 km, in others up to several
kilometres apart. In all 14 study areas, nesting
places were always uniformly spaced within
woodland, but the distances between them
varied greatly from one area to another.

In each area, the average nest spacing was
related to the local food supply (fig. 2). The
abundance of small birds that form the food of
Sparrowhawks was measured in the spring of
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Fig. 2. Spacing of Sparrowhawk nesting places in continuous nesting habitat in relation to indices of prey-bird
densities in 14 different areas. Prey densities assessed by ten-minute point counts in 10–12 randomly selected

localities in the woodland of each area, and Sparrowhawk nest spacing from nearest-neighbour distances.
Sparrowhawk nearest-neighbour distances decrease (so densities increase) with increase in prey densities 
and biomass. Relationship between spacing and prey numbers: r = -0.77, P<0.01; between spacing and prey

biomass: r = -0.61, P<0.05. From Newton et al. (1986).
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Fig. 1. Regular spacing of nesting places in Clashindarroch Forest,
North-east Scotland, 1973–76, based on nests found by Neville Bousfield.



one year by ‘point counts’ in randomly selected
localities in the woodland of each area. Com-
paring areas, a clear pattern emerged: as the
densities of prey increased, so the average
nearest-neighbour distance of Sparrowhawk
nesting places declined. In other words, the
hawks were nesting closer together, at greater
densities, in areas where their food supply was
most plentiful. This relationship held whether
food was expressed as numbers or as biomass of
prey counted.

So it seemed that, in well-forested areas, the
densities of Sparrowhawks were related to the
densities of their food supply. However, in some
of our study areas, as in many other parts of
Britain, woods were few and far between, and
although small-bird prey were abundant in the
open land between the woods, Sparrowhawks
were evidently held below the level that the food
supply would support by shortage of nesting
sites. In general, then, Sparrowhawks were
limited by two factors: food supply or nesting
places, and shortage of one or the other could
limit the breeding density in different areas.

Year-to-year stability in nesting densities
By taking a wide range of prey, consisting of
both resident and migratory bird species, the
Sparrowhawk is largely buffered against
shortage of any one species, and is normally
able to maintain fairly consistent breeding den-
sities from year to year. This is in contrast to
some other birds of prey, such as Common
Kestrels Falco tinnunculus or Short-eared Owls
Asio flammeus, which specialise on cyclically

fluctuating rodents, and vary greatly in
breeding density from year to year (Newton
2003). In the areas studied, providing that the
environment remained reasonably stable, the
numbers of Sparrowhawk nests also remained
fairly stable from year to year. For example, in
Eskdale, the average number of nests found per
year was 34, but throughout the whole 25-year
period annual numbers remained within 15%
of the average level, with no long-term upward
or downward trend (fig. 3).

How did the Eskdale breeding population
remain so stable from year to year, and what
was the proximate mechanism? Because I
trapped most of the breeding birds each year, I
could distinguish new breeders nesting in the
area for the first time from established breeders
that were present in the nesting population
from previous years. Comparing the figures
between years, it emerged that, in years when
many old breeders were left from the previous
year, few new breeders were added to the
nesting population (fig. 4). But in years when
few previous breeders were left, then many new
breeders were added. The recruitment of new
breeders each year was density dependent with
respect to the numbers of old breeders left from
previous years. This pattern held because the
total number of available territories in this area
remained fairly constant from year to year. A
new bird could breed chiefly when an old one
died and left a vacancy. This was evidently the
mechanism by which stability in breeding
numbers was achieved – by competition for a
limited number of territories, themselves

limited by the local
environment. Surplus
non-breeders were
available each spring
to fill any gaps that
arose, but indirect evi-
dence indicated that
the numbers of unat-
tached non-breeders
varied much more
from year to year than
the numbers of
breeders (Newton &
Rothery 2001). On
average, the number of
unattached females
was estimated at
around 0.3 for every
nesting female.
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326. Adult female Eurasian Sparrowhawk Accipiter nisus incubating.
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Compared with the fluctua-
tions found in many other bird
species, Sparrowhawk breeding
numbers in Eskdale showed a
remarkable degree of stability.
Yet such stability is typical of
many birds of prey nesting in
stable environments, with a con-
sistent supply of food and nest-
sites (Newton 2003). In some of
our other study areas, however,
the amount of suitable nesting
habitat changed markedly
during the study, as older wood-
land was felled or young wood-
land grew to a stage suitable for
Sparrowhawks, while at the
same time small-bird densities changed
through these and other developments in
land use. In each of these areas, the
numbers of nesting Sparrowhawks changed
accordingly, decreasing or increasing as the
case may be.

Lifetime reproduction 
Much information was collected on the
success of individual Sparrowhawk nests,
but for exactly 200 individuals, I recorded
lifetime reproductive success; that is, the
total numbers of young raised during their
entire lives. My assumption was that all the
nests of these females occurred within the
study area. For the majority of females, this
was a reasonable assumption, but a
minority may have attempted nesting
outside the area in one or more years, and
hence unknown to me.

There is great potential for bias in esti-
mates of lifetime success, because it is
much easier to record the lifetime produc-
tion of a short-lived individual than of a
long-lived one. This is simply because the
longer a bird survives, the more difficult it
is to keep track of it year after year. So the
first question I had to ask was ‘In terms of
their lifespans, how typical are my 200
females of the female population as a whole?’
Sparrowhawks are not especially long-lived. The
oldest bird in Eskdale, and the oldest recorded
in Britain at that time, lived to be 11 years of
age, but it bred for the last time in its tenth year.

The pale columns in fig. 5 show the expected
age composition of the breeding population at
Eskdale as a whole, based on knowledge of

mortality rates at different ages and of ages of
first breeding (see later). The dark columns
show the age composition of those 200 females
whose lifetime success I knew. There is no sig-
nificant difference between these distributions,
so I could assume that my sample of females
was representative, in terms of their lifespans, of
the female population as a whole. In other
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Fig. 3. Annual nest numbers in the Eskdale study area,
Dumfries & Galloway, 1972–91.
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Fig. 4. Number of new females recruited to the Eskdale
breeding population each year in relation to the number 
of established breeders present from previous years. The

average population over the whole period was 34 pairs, so on
the diagram, the line joins 34 on one axis to 34 on the other
axis; it shows the relationship expected if the number of new
breeders added each year had exactly compensated for the
number of old breeders that were lost.The points show the
actual figures obtained in different years, all of which lie close

to the line.The graph reveals the mechanism by which the
stability of numbers was maintained in relation to a fairly fixed
number of territories determined by the habitat of the area.

From Newton (1991b).
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words, my sample of females was not
biased with respect to longevity.

The numbers of young raised by
these breeding females during their
lives varied from nil to 24 (fig. 6).
About 16% of females attempted to
breed (laid eggs), but still produced
no young and therefore left no
descendants. The remaining females
produced between one and 24 young
during their lives. About 45% of
females raised 3–5 young during their
lives. This was because most broods
consisted of 3–5 young, and many
females raised only one brood during
their lives. But the main point of
interest is the great variation in the
number of young produced by dif-
ferent breeding females.

What causes such large variation
in lifetime production? One obvious
factor is the lifespan of the individual
concerned, as shown in fig. 7. The
general trend was for females that
were longer-lived to produce most
young. Nevertheless, in any one age
group, there was great variation.
Some females lived to be seven or
eight years of age, and still produced
no more young than some of the one-
year birds. And the oldest individual,
which lived to be ten years, produced
only 12 young. Overall, however, a
broad relationship was apparent
between total production of young
and lifespan.

Another factor that influenced the
number of young produced per
lifespan was the age of first nesting.
Some females began to nest in their
first year of life, but others did not
start until they were two or three
years of age. This delay probably
resulted from competition for good
nesting places, in which old birds
took precedence over young ones; and
also, in the case of males, because
some individuals were unable, in the
scarcity of their first spring, to catch
enough prey to feed a female in addi-
tion to themselves.

Taking all this information on
breeders, together with other informa-
tion on survival up to breeding age, I
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Fig. 7. Lifetime productions of different female Sparrowhawks in
relation to their individual lifespans. Each dot shows the number 
of fledglings raised by a particular female. Relationship between
lifetime production (y) and duration of lifespan (x): y = 0.127 +
1.42x, r2 = 0.425, P = 0.0001. Updated from Newton (1989).
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Fig. 6. Lifetime fledgling productions of 200 female Sparrowhawks.
Mean per female = 5.3 young (range 0–24).

Updated from Newton (1989).
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Fig. 5. Age composition of the Eskdale breeding population.
Pale columns show the expected age composition calculated from
knowledge of mortality rates at different ages, together with the

ages of first breeding. Dark columns show the age composition of
200 females whose lifetime reproductive rates were known.The

two distributions did not differ statistically, so it could be assumed
that the 200 females were representative, in terms of their lifespans,
of the female population as a whole. Updated from Newton (1985).
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was able to calculate the
numbers of young produced
by individuals in an entire
cohort (or generation) of
female Sparrowhawks (fig.
8). The main points to
emerge were that a large
proportion – 72% of all the
young females that left the
nest – died before they could
breed. Another 6%
attempted to breed; they laid
eggs but failed to produce
young. Overall, then, 78% of
individuals left no descen-
dants. Only 22% of individ-
uals in each generation
produced young, but in
greatly varying numbers.
Together they produced enough young during
their lives to replace themselves and all the other
non-productive individuals. With such a skewed
pattern of distribution, only 5% of females pro-
duced more than half the young in the next gen-
eration, a pattern that was presumably repeated
generation after generation.

Age-related variation in survival and breeding
success
The information on lifetime reproductive
success was obtained by following the same

individuals throughout their lives. Another type
of analysis asked how the performance of the
birds – their survival and breeding success –
changed during the course of their lives. The
sample available for analysis was much bigger
than for lifetime success because it included
birds of known age that were studied for only
part of their lives. Again the data refer to
females, as too few records were obtained for
males to examine this aspect in detail.

Fig. 9 shows four aspects of performance in
relation to age. Fig. 9a shows survival to the
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327. Adult female Eurasian Sparrowhawk Accipiter nisus and chicks at a nest 
in a larch Larix plantation.
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Fig. 8. Lifetime reproductive success of a whole cohort (or generation) of female fledgling Sparrowhawks.
Individuals are arranged along the x-axis in order of their lifetime productions. About 72% of fledglings died
before they could breed, and another 6% attempted to breed (laid eggs) but produced no young, while the
remaining 22% produced 1–24 young during their lives. The 5% of individuals at the right-hand end of the 

graph produced more than half the total number of young. Updated from Newton (1989).
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next year of females of different ages. Females
that were in their first year of life had less than a
50% chance of surviving to the next year, but
their annual survival rate increased into mid
life, reaching more than 65% in the third,
fourth or fifth years, and then declined with
increasing age. Females of eight or more years
old showed a lower annual survival than even
the one-year-olds.

The three other graphs in fig. 9 show dif-
ferent aspects of breeding performance. Fig. 9b
shows the laying date (of first egg). In the Spar-
rowhawk, an early laying date is advantageous
because the earlier a bird lays its eggs in the

breeding season, the more likely it is to produce
young. Females start in their first year by laying
late in the season; they get progressively earlier
to middle life and then progressively later with
increasing age. Fig. 9c shows the clutch size;
again, young birds lay small clutches, but as
they get older they lay larger clutches and then
smaller again. Fig. 9d shows the average number
of young produced per nesting attempt; this
figure increases until quite late in life before
declining.

The shapes of these curves differ according
to the aspect of performance that is measured,
but all show the same broad pattern of
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Fig. 9. Performance in relation to age in female Sparrowhawks.The shape of the curves differs, according to 
the aspect of performance measured, but all show improvement in the early years of life and deterioration in 

the later years. From Newton 1989; see also Newton & Rothery (1997).
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328. Female Eurasian Sparrowhawk Accipiter nisus drowning a Magpie Pica pica in a woodland pool.
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improvement in the early
years of life, which one
might attribute to
increasing experience and
social status, followed by
deterioration in later life.
Such senescence has
proved extremely difficult
to demonstrate in birds,
partly because birds can
be aged only in the early
years of their life so a
long-term study is needed
in order to follow ringed
birds throughout their
lives, but also because so
many birds of all ages die
each year that very few
individuals reach old age.
Hence, a very large
sample of young birds
needs to be ringed in
order to provide enough
individuals of known age
in the older age groups.
Studies on relatively few
bird species have yet
yielded this type of infor-
mation.

Variation in habitat
quality
This section is concerned
with variation in habitat,
specifically in the quality
of nesting places. A view
over any wooded land-
scape in Britain is likely to encompass several
Sparrowhawk nesting places. Typically, not all
nesting places in an area are occupied every
year, for some previously used ones are likely to
remain unused in particular years.

Over a period of years, in our study areas,
the birds showed marked preferences for certain
nesting places, which were occupied much
more often than expected by chance at the pop-
ulation levels found, and they avoided other
places, which were occupied much less often
than expected by chance. In other words, it
could be demonstrated statistically that the
birds favoured some patches of nesting habitat
over others, and in any one year the available
nesting places were not occupied at random
(Newton & Marquiss 1976; Newton 1991a).
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329. Adult female Eurasian Sparrowhawk Accipiter nisus with small downy chicks.
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330. First-year female Eurasian Sparrowhawk Accipiter nisus with well-grown young.
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The basis of this preference became apparent
from examination of nesting success. All the
Eskdale nesting places were graded from 1 to 5,
depending on how often they were used in a 15-
year period. A ‘Grade 1 nesting place’ was occu-
pied in one, two, or three (not necessarily
successive) years in the period. A ‘Grade 2
nesting place’ was occupied in four, five or six
years, and so on through to a ‘Grade 5 nesting
place’, which was occupied in 13, 14, or 15 years
in a 15-year period. The resulting scores gave a
simple measure of frequency of occupancy,
from low to high. Nesting places that were avail-
able for less than 15 years (because of forest
growth or felling) were graded similarly, but
based on the proportion of available years in
which they were used.



Comparing nesting places, a clear associa-
tion was apparent between frequency of use and
nest success. In high-grade places, laying dates
were earlier than in low-grade places, and a
greater proportion of nests produced young
(table 1). Overall, the average number of young
raised per nesting attempt showed more than a
two-fold decrease between the highest and
lowest grades of nesting place (from 2.7 to 1.2).
It seemed, then, that Sparrowhawks preferred to
nest in those nesting places where their chances
of raising young were highest.

The age composition of breeders was not the
same in the different grades of nesting places, as
the lower-grade places held significantly more
first-year birds. Such first-time breeders would
be expected to show poorer breeding success
than older ones (see above). However, allowing
for age, a significant difference in success was
still evident between the different grades of
nesting place, and both first-year and older
females nested more successfully in the higher-
grade places than in the lower-grade ones
(Newton 1991a).

There were three main causes of failure:
many birds built a nest, but then did not lay
eggs; other birds laid eggs and then deserted
them; while yet other birds lost their eggs or
chicks to predators (chiefly Red Squirrels
Sciurus vulgaris and Eurasian Jays Garrulus
glandarius as predators of eggs, and Tawny Owls
Strix aluco as predators of chicks; Newton

1986). Unidentified and other causes of failure,
such as nest collapse or clutch addling, are
grouped together in one category in table 2.
These various causes of failure were all more
common in low-grade nesting places than in
high-grade ones. However, most could have
been manifestations of a single underlying
problem, namely food shortage. Birds short of
food could not produce eggs; or produced eggs
but then abandoned them. Yet other birds left
their eggs and chicks unguarded as they went
hunting, thereby exposing them to predation.
So, although the nests failed from various prox-
imate causes, most could have arisen from
insufficient food. Evidence for this view came
from various findings, including nests at which
supplementary food was provided in the pre-
laying and laying periods (Newton & Marquiss
1981).

Not all grades of nesting place contributed
equally to the production of the next generation
of Sparrowhawks. Table 3 shows the numbers of
young females produced per nesting attempt in
each of the five grades of territory. Because the
sex ratio among nestling Sparrowhawks was
equal (Newton & Marquiss 1979), the average
number of young females produced per nesting
attempt on territories of different grade could
be taken as half the mean number of young
produced (from table 1). Moreover, analysis
revealed that about 30% of fledgling females
survived to nest themselves, either inside or
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331. Adult female Eurasian Sparrowhawk Accipiter nisus in flight.
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outside the study area, and at ages one, two or
three years (Newton 1985), with no obvious dif-
ference between females from different grades
of nesting place (Newton 1991a).

The average annual mortality rate of female
Sparrowhawks was calculated by several
methods at around 32% (Newton et al. 1983).
So if the population was to remain stable, each
female had to produce on average about 0.32
young females per attempt (or year) to offset
the adult mortality.

All the three lower grades of nesting place
produced too few females to offset adult mor-
tality. These places apparently acted as ‘sinks’,
dependent on continuing immigration. Grade 4
nesting places produced approximately the
right number of young females to offset adult
mortality, but Grade 5 places produced more
than the critical number and so acted as
sources, producing a surplus of birds able to
occupy other areas. So the overall message was

that, while the poor nesting places in the area
produced insufficient young to offset annual
adult mortality, the best places produced a
surplus. In the absence of net immigration, the
population was heavily dependent on the best
nesting places in order to maintain its numbers
over time. Although the above calculations were
done for females, for which most information
was available, the same would be expected of
males because of the equal sex ratio at fledging
and the monogamous breeding system.

Turnover of territory occupants
This situation where some territories were suc-
cessful and produced young year after year,
while others usually failed, prompted the ques-
tion ‘Was the high productivity of some terri-
tories due to the high quality of the nesting
territories themselves or to the quality of the
particular birds that occupied them?’ In the case
of Sparrowhawks, consistent year-to-year
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Table 1. Breeding performance of Sparrowhawks Accipiter nisus in nesting places of different grade,
Eskdale 1972–86.

Grade of Number of Percentage Mean laying Mean number of Percentage of
nesting nests of nests in date in young raised yearling 
place* recorded which young May (± se) per nest (± se) females

were raised

1 26 31 13 ± 2 1.19 ± 0.37 36

2 54 48 8 ± 2 1.57 ± 0.30 21

3 161 47 7 ± 1 1.60 ± 0.15 19

4 150 60 6 ± 1 2.11 ± 0.16 14

5 123 72 6 ± 1 2.67 ± 0.18 12

* Graded according to number of (not necessarily successive) years occupied in a 15-year period.
Grade 1: occupied 1–3 years, Grade 2: occupied 4–6 years, Grade 3: occupied 7–9 years, Grade 4: occupied 10–12
years, Grade 5: occupied 13–15 years. Significance of variation among grades of nesting place in the proportion
of nests that were successful: χ2

4 = 26.87, P<0.001; and in the proportion of yearlings among nesting females:
χ2

4 = 5.84, but on Spearman’s rank test (two-tailed) on percentages, rs = 1.0, P<0.05. On the mean number of
young raised per nest, rs = 1.0, P<0.02.

Table 2. Causes of breeding failure among Sparrowhawks Accipiter nisus in nesting places of different grade.

Percentage of nests which failed through

Grade of Number of Non-laying Desertion Predation of Other
nesting place nests recorded of eggs eggs or chicks causes*

1 26 19 15 8 27

2 54 19 9 2 22

3 161 19 9 1 24

4 150 14 10 1 15

5 123 10 5 1 12

* Mostly unidentified, but also including nest collapse, egg addling and human interference. Lack of significance
in variation between grades in frequency of different classes of failure: χ2

12 = 5.66, n.s.



success could not be attributed entirely to the
individual occupants because most held partic-
ular territories for only short periods.

Because the birds were ringed, I knew how
long many individuals spent in each nesting
place. In both sexes, the majority of individuals
were present in particular nesting places for
only one year, but some were present in the
same place for several years, up to six in males
and up to eight in females (fig. 10). In general,
however, there was high turnover of birds at
nesting places; and although some places were
occupied continuously for 15 or more years,
this was caused by a succession of different
individuals occupying the same places in quick
succession, but each staying for a short time.

Part of the turnover of birds at nesting

places was caused by mortality. On average,
more than 30% of individuals died each year,
creating gaps for new birds to enter the
breeding population. But in addition, some
birds changed nesting place from year to year,
creating other openings. Of all the individuals
caught in two successive years, about two-thirds
had stayed on the same territory from one year
to the next, and about one-third had moved to
a different territory. This held for both sexes
(fig. 11). Whenever birds changed nesting
places they usually also changed mates; on rela-
tively few occasions did both partners re-pair at
a different nesting place, and then only when
the move was to an adjacent place (Newton
2001).

In addressing the question why some birds
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Table 3. Mean contribution to future nesting population made by Sparrowhawk Accipiter nisus breeding
attempts in different grades of nesting place. Nesting places of grades 1–3 could be regarded as ‘sink’ 

habitat because they produced insufficient young to offset the annual adult mortality, and places of grade 5
could be regarded as ‘source’ habitat because they produced more than enough young to offset the annual

adult mortality.

Grade of Mean number Mean number of Balance between 
nesting place of young females females that survive mean annual 

raised per nest1 to nest2 production and mean
annual mortality3

1 0.595 0.179 Negative

2 0.785 0.236 Negative

3 0.800 0.240 Negative

4 1.055 0.317 Even

5 1.335 0.401 Positive

1 Calculated from table 1, as half the mean number of young produced per nesting attempt, and on the knowledge
of an equal sex ratio (Newton & Marquiss 1979).

2 Calculated as 30% of the number reared (Newton 1991a).
3 The annual mortality of breeding females was estimated by different methods at 29–36% (mean 32%), so that

to replace itself each female must produce about 0.32 young females per year (Newton et al. 1983).

Table 4. Fidelity to nesting place among female Sparrowhawks Accipiter nisus trapped in successive years.

Adjusted grade Number (%) Number (%) Number (%)
of nesting place* which stayed which moved to a which moved to

on same place different place of a different place
same or higher grade of lower grade

1 0 (0) 2 (100) –

2 3 (38) 5 (62) 0 (0)

3 23 (59) 16 (41) 0 (0)

4 29 (76) 4 (11) 5 (13)

5 44 (83) 1 (2) 8 (15)

* For each record, grades of relevant nesting places were recalculated to exclude the movement periods of the
individuals concerned (see text). Females caught in more than two successive years figure more than once, as the
unit of observation was on ‘bird year’. The variation between grades of nesting place in tendency to stay was
statistically significant (χ2

4 = 35.1, P<0.001).



changed nesting places between years, it again
emerged that habitat quality was involved. In
fig. 12, the nesting places are again listed in five
grades, poor to good (1–5). The top graphs
show the numbers of males and females that
moved away from nesting places of different
grades, and the lower graphs show the grades of
nesting places that those same individuals
moved to. Birds moved away from all grades of
nesting place but mostly to places of higher
grade. About 70% of individuals that changed
nesting place from one year to the next moved

to a place that was as high or higher in grade
than the one it occupied the year before. This
was a significantly larger proportion than
expected if birds had resettled on nesting places
at random (χ24 = 14.6, P<0.01).

So it seemed that the nesting places varied
greatly in quality. Birds competed over the good
places, and during their lives many individuals
moved from poor to good ones. The poor
places were occupied irregularly, mainly by
young birds which, if they survived, later moved
to a better one.

Temporal trends in habitat quality
The sections above were concerned with spatial
variation in quality of nesting places (as judged
by occupancy and nest success), and their role
in the regulation of breeding density. But there
was also a temporal component, as nesting
places changed through time. Over the years,
the trees in the nesting habitat became larger
and (through thinning) further apart, so that
the nesting habitat gradually gained a more
open structure. It became clear that nesting 
territories which were favoured over periods of
10–15 years were not necessarily favoured in
later years. Taking the data from Eskdale over a
15-year period (1972–86), I checked whether
nesting places that were most used in years 1–5
were also most used in years 6–10 and in years
11–15. While frequency of occupancy was cor-
related over these three 5-year periods, all
regression slopes were less than unity, implying
a decline in occupancy over time. The same was
evident in the history of individual nesting
places, as many growing stands became suitable
for use during the course of the study. In the
early years after they were first occupied, such
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1 2 3 4 5 6+

1 2 3 4 5 6+
years

Fig. 10. Residence periods of individual
Sparrowhawks in particular nesting places.

Most individuals stayed in a particular territory for 
only one year, but others stayed for several years.
Mean periods of residence were about 1.4 years 

for both sexes. From Newton (2001).
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Fig. 11. Proportion of Sparrowhawks caught in consecutive years that were in the same nesting place in both
years or in different nesting territories. In both sexes, about one-third of individuals changed nesting places

between years, most at the same time changing mates. Lack of significant difference between the sexes:
χ2 = 0.80, P = 0.37. From Newton (2001).
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stands were used frequently and nest success
was high, but as the years passed and they
became more open and mature, they were used
less often and nest success deteriorated, until
they were abandoned altogether as nesting sites.
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At the same time,
young stands nearby
were continually taken
up, and the process was
repeated. Clearly, Spar-
rowhawks favoured
forest at a certain
growth stage, largely
avoiding both younger
(too short and dense)
and older (too tall and
open) stands. Stability
in the Eskdale popula-
tion as a whole 
was achieved largely
because the forest was
managed consistently
over the years on a
long-term rotation
(40–60 years). Each
year some patches 
were clear-felled and
replanted, while others
were thinned, so that at
any one time the area

contained a mosaic of tree stands of various
ages, and a fairly stable age structure over time.
Sparrowhawks occupied particular stands for
periods of 15–20 years during their mid-growth
stages, at around 20–35 years.

1 2 3 4 5

Fig. 12. Frequency of nesting-place changes in relation to grade of nesting place,
1 (poor) to 5 (good). Birds moved away from all grades of nesting place (upper
graphs), but moved mostly to higher-grade places (lower graphs).The grading of
territories for this analysis was based on occupancy in years other than those in
which the move occurred.This was because each movement contributed to the

score of a nesting place and greater statistical independence in the data was
obtained by excluding the two years involving each movement. From Newton (1991a).
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332. Adult male Eurasian Sparrowhawk Accipiter nisus with prey, a partially plucked Collared Dove Streptopelia
decaocto.
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Discussion
In the sections above, I outlined how Spar-
rowhawks maintained their individual survival
and reproductive success in a heterogeneous
environment. Both individual quality (notably
age) and habitat (territory) quality interact to
influence the performance of individuals, and
also operate in the regulation of breeding
density. From here on, I shall mention some
uncertainties in the findings, and some aspects
of environment that have changed since these
studies were made.

Habitat quality could be assessed only from
the performance of the birds that occupied it.
However, breeding success did not depend solely
on the habitat, but also on the particular indi-
viduals that lived there. If the best birds (the
most competent breeders) occupied the best
habitat, the effects of habitat and bird quality on
observed performance would be confounded.

In Eskdale, both habitat and occupant prob-
ably contributed to recorded performance,
because young birds (with low nest success)
more frequently nested in habitat classed as low
grade. However, evidence that habitat influ-
enced success independently of occupant was of
three kinds: (1) among birds of a single age
group, breeding was more successful in the
habitat classed as high grade; (2) high occu-
pancy and nest success was maintained on some

nesting places over periods of 10–15 years,
despite frequent changes in occupants (mean
residence period 1.4 years); and (3) a ‘repeat-
ability’ analysis, comparing productivity of the
same nesting places with different females, and
of the same females in the same or different
nesting places, revealed that habitat contributed
to nest success over and above any effect of
occupant (Newton 1988). Hence, the variation
in recorded performance between nesting
places of different grade was almost certainly
due partly to habitat, but was probably greater
than could be attributed to habitat alone. In
other words, effects of habitat and bird quality
were probably additive, with ‘good’ birds occu-
pying the ‘good’ nesting habitat.

While performance up to fledging clearly
varied according to grade of nesting place, post-
fledging survival was apparently similar for
young produced on all grades of nesting place
(as far as could be judged from subsequent
ring-recoveries; Newton 1991a). This was
perhaps not surprising because, within four
weeks of leaving the nest, the young dispersed
and were free to compete on their own merits.
Unfortunately, it was not possible to compare
the survival of breeding adults from different
grades of nesting place. As birds more often
moved away from low-grade nesting places, it
was usually unknown whether their disappear-
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333. First-year female Eurasian Sparrowhawk Accipiter nisus in snow.
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ance was due to death or to movement from the
study area. The analysis of source and sink
habitat was therefore done on the assumption
that breeder survival was similar across all
grades of nesting place. If this was not the case,
and breeders survived less well in low-grade
habitat, the effect would be to widen the
recorded differences between source and sink
habitat; that is, the source habitat would have
contributed more to the maintenance of the
population, and the sink habitat less, than was
evident from reproductive data alone.

Quality of nesting habitat could be
explained mainly in terms of woodland struc-
ture, as Sparrowhawks preferred, and bred most
successfully in, fairly dense conifer woods, of
around 20–35 years of age, as mentioned above.
This may have been because woods of this age
provided a more available food supply, less risk
of predation, or more shelter from inclement
weather. Because most nest failures could be
attributed, directly or indirectly, to food
shortage, prey availability may have declined
with increasing age of forest. Overall densities
of prey did not decline in conifer stands
between 20 and 50 years of age (Moss 1978;
Moss et al. 1979), but prey may have been more
easily caught in dense woods, if only because
the hawks could gain a closer approach. Male
Sparrowhawks provided most of the food in the
breeding season. Several, which were equipped
with radio tags, showed a marked preference for
hunting in woodland as opposed to open

country, and within woodland they preferred
the younger, denser stands. I can think of no
reason for this preference other than increased
capture success, but this was not measured. No
Northern Goshawks Accipiter gentilis or other
significant predators of adult Sparrowhawks
were present in any of the study areas in the
years when the data were collected.

Possibly the preference of Sparrowhawks for
young woods was an inherent response, evolved
in the past to avoid predation. The Goshawk is a
major predator, and prefers older, more open
stands than the Sparrowhawk (Newton 1986).
Moreover, as Goshawks have colonised some of
the study areas in recent years, Sparrowhawks
seem to have declined, and become more
restricted for nesting to the denser of the various
stands they would have used formerly. However,
these changes have not been assessed in detail. In
addition, in many of our study areas, Tawny
Owls occasionally took Sparrowhawk chicks.
These predators also hunt more in open stands
than in dense ones, possibly because, with better
ground vegetation, open stands provide more-
abundant rodent prey. Hence, security from
predation may be an important factor in the
choice of nesting habitat. However, aspects other
than forest structure also seemed to influence
occupancy and nest success, notably the position
of the nesting place in the landscape, and the
abundance of prey in the wider area. In
addition, Sparrowhawks generally preferred to
nest in coniferous over broadleaved areas, but in

most of our study areas
broadleaved woods were too
few to allow a detailed
assessment.

Most of this work was
done at a time when
ecological conditions for
Sparrowhawks in many parts
of Britain were ideal. Study
areas were chosen in which
Sparrowhawks had recovered
from the organochlorine-
pesticide impacts of earlier
years. Many forest areas 
were planted in the
1950s–1960s, so that they
reached a stage suitable for
Sparrowhawks during 
the 1970s–1990s. The
management was mainly by
thinning every five years or
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334. A window casualty. Many Eurasian Sparrowhawks Accipiter nisus now die
from collisions with large windows, a cause of mortality which has risen in

recent years as Sparrowhawks increasingly inhabit towns and cities.
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so. Since then, much of this forest has grown
beyond a stage at which it is ideal for
Sparrowhawks, and the management has
changed, so that many forest areas are not now
thinned, but clear-felled at a young age,
providing pulp wood. Other forests are now
more varied in spatial structure, with a mosaic
of stands of different ages, only some of which
are suitable for Sparrowhawks. Nesting places
are therefore fewer, and less regularly spaced,
than in the past. In addition, some areas have
now been colonised by Goshawks which, as
mentioned above, may put further constraints
on the range of forest habitat that
Sparrowhawks are likely to occupy. Moreover, in
the wider countryside, many prey species have
declined through changes in woodland or
farmland management. In view of all these
changes, it is surprising that the BTO’s Breeding
Bird Survey has yet revealed no overall decline
in Sparrowhawk numbers nationwide.

In contrast to these changes in rural areas,
Sparrowhawks have increasingly occupied towns
and cities. They were apparently absent from
urban areas in earlier times, but in any case were
generally scarcer as a result of human persecu-
tion (mainly by gamekeepers) and then
organochlorine-pesticide impacts. However, not
only have Sparrowhawks now recovered from
these past impacts, but the urban environment
has changed in their favour, with more wide-
spread planting of trees and shrubs, the influx of
a greater range of songbirds to serve as prey, and
the increased feeding of such birds by house-
holders. All of these changes are likely to have
greatly increased the attractiveness of towns and
cities to Sparrowhawks. Perhaps more impor-
tant, however, is the development of a more tol-
erant attitude in the human population, for it is
hard to imagine that any Sparrowhawks that
attempted to breed in towns in the early years of
the twentieth century would not have been
killed or had their nests robbed. This is perhaps
another example where predation (in this case
by people) has influenced habitat use by a prey
species. While the earlier idea that Spar-
rowhawks were limited by availability of either
food or nesting places remains broadly true, it is
becoming increasingly apparent that predators
(natural or human) can greatly alter what the
prey species (in this case the Sparrowhawk) per-
ceives as acceptable habitat, and can thereby

influence its numbers and distribution.
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