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The first complete census of Golden Eagles
Aquila chrysaetos in Britain was carried out

in 1982 and 1983 and provided an estimate of
424 pairs,1 about 8% of the total European pop-
ulation.2 Changes in the use and management
of the uplands, such as sheep farming, man-
agement of moorland for Red Grouse Lagopus
lagopus scoticus, culling of Red Deer, forestry
and hill-walking, could all influence the num-
bers and distribution of Golden Eagles.3�5

Hence surveillance of the population size of
this species is desirable. This paper reports the
results of a census of Golden Eagles carried out
in 1992.

METHODS

The fieldwork for the survey consisted of visit-
ing known home ranges with a history of
nesting and potential nesting areas. About half
of the Golden Eagle ranges were checked by
volunteer members of Raptor Study Groups
and permanent staff of RSPB and SNH and the

remainder by 7 contract fieldworkers
employed by RSPB with part-funding from
SNH. Raptor Study Groups decided upon the
areas they were able cover and organized the
survey work there. R.A. Broad, K. Brockie, R.H.
Dennis, T.D. Dick, R. Rae and A. Rothwell acted
as co-ordinators and, where appropriate,
planned the coverage of home ranges not regu-
larly searched by Raptor Study Groups.

The list of home ranges and known or poten-
tial nest sites was the same as for the 1982�83
survey,1 but it was updated with information
gathered in the interim. It was known that cer-
tain groups of eyries had previously been used
as alternatives by the same pair of eagles, but it
was recommended that all potential nest sites
within a putative home range were checked in
case some now held more than 1 pair.

It was recommended that visits be made to
all actual and potential nest sites in each home
range in the period January to mid-March to
establish the presence or absence of eagles.
Observers were asked to record any Golden
Eagles seen, including, where possible, infor-
mation on the extent of white markings on the
remiges and rectrices indicating that a bird was
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a subadult. Evidence of nests having been built
up recently by the addition of sticks and other
material and of the nest cup having been lined
was also requested. If no eagles were seen, then
it was recommended that at least 2 further vis-
its were made to reduce the possibility that
birds had been overlooked.

Disturbance of nest sites was avoided during
late March�early April, but checks of occupied
nests were made from the end of the first week
in April onwards. The presence and number of
eggs and chicks and the approximate age of
chicks was recorded, but it was not a require-
ment of the survey to climb to the nest to gather
this information. The presence of apparently
incubating or brooding birds was regarded as
sufficient to establish that a breeding attempt
was in progress. A check of occupied nest sites
in July to determine the number of chicks close
to fledging was regarded as the highest priori-
ty once occupancy had been established.
Observations and details of the locations
checked were recorded on forms and later
entered into a computer database.

A home range was considered to be occupied
by a pair of Golden Eagles if there was evidence
that eggs had been laid or if 2 adult eagles were
seen together. Most other occupied ranges con-
tained single eagles, but where 2 or more birds
were present these were usually subadults.

RESULTS

Coverage

The numbers of putative home ranges within
which nest sites were checked in 1982�83 and
in 1992 are shown in Table 1. Results are sum-
marized by the geographical areas used in
1982�83 (Fig. 1). More home ranges were
checked in 1992 than in 1982�83 in some areas.
This is because new ranges had been identified,
usually because a previous home range was
found to be occupied by 2 pairs. In some areas
the number of ranges for which data were
received was less than in 1982�83. This was
sometimes because 2 home ranges are now
treated as 1.  No recording forms were submit-
ted for 13 home ranges, but 10 of these were not
occupied by a pair in 1982�83 and there was
subsequent evidence that they had not been
occupied by pairs since then. The 3 remaining
ranges (1 in D, 1 in F and 1 in G) held pairs in
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1982�83, but no information was available for
1992.

Number of occupied home ranges and pairs

Of the 610 home ranges checked, 491 were
observed to be occupied by at least 1 Golden
Eagle and there were at least 422 ranges occu-
pied by pairs (Table 2). Of the 69 occupied
ranges which apparently did not contain a pair,
49 were occupied by single eagles (28 adults, 20
subadults and 1 unaged) and 20 ranges by larg-
er numbers of eagles which did not seem to
include a mated pair (4 adults, 34 subadults
and an uncertain number of unaged birds). Of
730 paired birds for which the presence or
absence of subadult plumage was recorded, 33
(4.5%) were subadults. However, it is possible
that the birds for which plumage characters
were recorded were a biased sample of the total
number (844) of paired birds. For example,
observers might have been more likely to
record the age of a paired subadult, because it
was unusual to see one. Of the 86 birds whose
plumage type was described which were in
ranges not occupied by a pair, 63% were
subadults. Overall 19% of all the eagles whose
plumage was described were subadults.

Breeding success

Numbers of young fledged and successful
broods are shown in Table 3. No pair which
included a subadult was recorded as having
fledged young. The overall mean number of
young reared per pair was 0.32. Mean numbers
of young reared per pair ranged from 0.23 in
area F to 0.53 in area A, but there was no sig-
nificant variation among areas in the number of
young reared per pair (Kruskall�Wallis one-
way analysis of variance, H7 = 5.72, P > 0.50) or
in the proportion of pairs which fledged at least
1 chick (χ2

7 = 4.29, P > 0.70). The mean number
of chicks reared per successful brood was 1.12.
There was a slight tendency for the areas with
the highest proportion of successful pairs also
to be those with the highest mean number of
young per successful brood, but this effect was
not statistically significant (r6 = 0.415, P > 0.10).

Population density

It was decided to express population densities



in terms of numbers of pairs per unit area of
broadly suitable habitat. In Britain, Golden
Eagles occur mainly in areas of upland and
unenclosed seminatural vegetation. This is
illustrated by Table 4, which shows the number
of 10-km National Grid squares in Scotland and
northern England which included the centre of

at least one Golden Eagle home range occupied
by a pair in 1982�83 and/or 1992, in relation to
the number of 1-km squares within the 10-km
square which were of the 13 upland land class-
es of the Institute for Terrestrial Ecology (ITE)
Land Classification system.6 This analysis cov-
ered all 100-km squares within the National
Grid rectangle with squares HV, HY, NV and
NY at its corners. Of 10-km squares which held
pairs of Golden Eagles, 89% had more than 50
upland 1-km squares within them and the pro-
portion of 10-km squares with Golden Eagles
increased significantly with increasing num-
bers of upland 1-km squares per 10-km square
(r8 = 0.921, P < 0.001).

Population densities per 100 km2 of upland
land classes were calculated from 1992 data for
each 10-km square. In the entire rectangle
under consideration (see above) there were 422
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Figure 1. Divisions of northern Britain used in the
analysis of Golden Eagle survey results. Redrawn
from Dennis et al.1

Table 1. Numbers of home ranges checked and num-
bers of pairs of Golden Eagles located in 1982�83 and
1992 in areas identified in Fig. 1

1982�83 1992

Ranges No. of Ranges No. of
Area checked pairs checked pairs

A 57 30 51 36
B 42 22 40 16
C 82 62 83 48
D 59 43 58 36
E 68 47 73 45
F 95 75 97 79
G 73 53 86 68
H 122 92 122 94

Total 598 424 610 422

Figure 2. Variation in the population density of
Golden Eagles in 1992 expressed as pairs 100 km�2 of
upland ITE land classes. Densities have been
smoothed and results are plotted only for 10-km
squares containing more than 50 upland 1-km
squares,a so absence of a dot does not necessarily
imply absence of eagles. The smallest dots represent
squares with a density of 0 and the largest a density
of 4.2 pairs 100 km�2 of upland with a linear relation-
ship between dot diameter and density for
intermediate densities.



pairs in 64 805 km2 of upland land classes (0.65
pairs 100 km�2). However, there were large
areas of upland in South Scotland and
Northern England with few or no Golden
Eagles. If the calculation is restricted to 10-km
squares with at least 1 pair of eagles in 1992,
then a density of 1.75 pairs 100 km�2 was
obtained. A smootheda density map is shown
in Fig. 2. The highest densities (about 4 pairs
100 km�2 of upland) were found in the Outer
Hebrides (particularly Harris and south
Lewis), south Skye, Lochaber and Mull. A gen-
eral tendency for density to be higher in the
west than in the east is apparent from the map.

Comparison between 1982�83 and 1992

The total number of occupied home ranges was
smaller in 1992 than in 1982�83 (491 cf. 511), but

the number of pairs was similar (422 cf. 424
pairs, Table 1). There was considerable varia-
tion among areas in the magnitude and
direction of the change in the number of pairs,
ranging from a 27% decrease in area B to a 28%
increase in area G. Figure 3 shows 10-km
squares in which numbers of pairs had
increased or decreased. In spite of these
changes, there was consistency in the spatial
pattern of variation in population density.
Those 10-km squares which held the most pairs
of Golden eagles in 1982�83 tended also to have
the largest numbers in 1992. There was a signif-
icant positive correlation (r1056 = 0.786, P <
0.001) between the number of pairs of eagles
per 10-km square in 1982�83 and for 1992 in
those squares which held at least 1 pair in
either or both surveys or contained at least 1
upland ITE land class 1-km square. This analy-
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Table 2. Numbers of home ranges in which Golden Eagles were located in 1992. The areas are as defined in Fig. 1

Number of home ranges with

Adult Mixed Subadult Uncertain Unmated Unmated All
Area pair age pair pair age pair adult(s) other(s) occupied

A 28 1 2 5 1 6 43
B 7 1 0 8 1 7 24
C 44 1 0 3 5 4 57
D 24 3 2 7 5 7 48
E 39 1 0 5 7 1 53
F 66 3 0 10 8 0 87
G 57 3 2 6 1 5 74
H 73 8 0 13 4 7 105

Total 338 21 6 57 32 37 491

Table 3. Number of pairs of Golden Eagles (P), fledged broods (B) and fledged young (Y) in 1992 according to
the apparent age of the breeding pair

Adult Mixed Subadult Uncertain All

Area P B Y P B Y P B Y P B Y P B Y

A 28 14 19 1 0 0 2 0 0 5 0 0 36 14 19
B 7 2 2 1 0 0 0 � � 8 3 3 16 5 5
C 44 14 16 1 0 0 0 � � 3 0 0 48 14 16
D 24 9 13 3 0 0 2 0 0 7 1 1 36 10 14
E 39 9 9 1 0 0 0 � � 5 2 2 45 11 11
F 66 17 17 3 0 0 0 � � 10 1 1 79 18 18
G 57 22 23 3 0 0 2 0 0 6 0 0 68 22 23
H 73 25 27 8 0 0 0 � � 13 0 0 94 25 27

All 338 112 126 21 0 0 6 0 0 57 7 7 422 119 133



sis contained many squares which held no
pairs of eagles in either survey, but the positive
correlation did not rely on the inclusion of
these squares. The correlation was weaker, but
still highly significant (r331 = 0.489, P < 0.001), if
the analysis was restricted to those squares
with at least 1 pair of Golden Eagles in one of
the two surveys.

Breeding success, expressed as fledged
young per range occupied by a pair, was 38%
lower in 1992 than in 1982 (Table 5). The mean
number of young fledged per pair was lower in
1992 than 1982 in 7 of the 8 areas. The difference
was mainly attributable to a smaller proportion
of pairs fledging broods in 1992 than 1982,
rather than to a difference in the mean size of
successful broods (Table 5).

There was a positive, though not significant,
correlation between mean breeding success
(young per pair) in 1992 and 1982, calculated
according to the areas shown in Fig. 1 (rs = 548;
P > 0.10). The weakness of this correlation was
partly attributable to the absence in 1992 of sig-
nificant variation among areas in the number of
young reared per pair (see above). This con-

trasts with the situation in 1982 when there was
highly significant variation among areas in the
number of young fledged per pair
(Kruskall�Wallis one-way analysis of variance,
H7 = 17.73, P < 0.02). This difference is apparent
in the smaller range in values of the mean num-
ber of young fledged per pair in 1992 than 1982
(0.23�0.39 in 1992 cf. 0.18�0.63 in 1982).

There was a significant positive correlation
across areas between the population change
between 1982�83 and 1992, expressed as a ratio
of number of pairs in 1992 to that in 1982�83,
and the mean number of young fledged per
pair in these areas in 1982 (Fig. 4; r6 = 0.781; P =
0.022). The equivalent correlation of population
change with 1992 breeding success was posi-
tive, but weak and non-significant (r6 = 0.276, P
= 0.508).

DISCUSSION

The survey indicated that the number of occu-
pied home ranges in 1992 was 4% less than in
1982�83, but that the number of ranges occu-
pied by pairs was only 2 (0.5%) fewer. Since the
survey was directed at actual and potential nest
sites, rather than at searching for non-breeding
birds, it seems probable that the number of
pairs provides a more reliable comparison. The
survey was incomplete, but it is thought that
the effect of this on the totals is slight. No
recording forms were available for 13 home
ranges, of which it is believed that 3 might have
held a pair of eagles in 1992.

There were marked increases and declines in
the number of pairs of Golden Eagles recorded
within some of the geographical areas used to
divide the data. The proportion of Golden
Eagle pairs actually present which are detected
by such a survey has not been estimated, but
coverage appeared to be sufficiently uniform
that these results mainly reflect actual changes
rather than differences in effort or efficiency. A
detailed review of the data for 1982 from area
G, where 15 more pairs were recorded in 1992
than in 1982, revealed 3 home ranges, at most,
where it seemed possible that pairs were pre-
sent but missed in 1982, so most of the increase
recorded seems to have been genuine.

The areas in which increases of more than
10% were recorded (area A eastern Highlands
and area G south-west Scotland) did not show
an increase in the number of occupied 10-km
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Figure 3. Those 10-km National Grid squares in
which the recorded number of pairs of Golden Eagles
was greater in 1992 than in 1982�83 (● ) or smaller
(❍ ).



squares between the breeding bird atlas studies
of 1968�72 and 1988�917 so the increases appear
to have been due to larger numbers of pairs
within already occupied squares. Watson7 sug-
gested that the distribution of the Golden Eagle

in Argyll might be being affected by the sus-
pected adverse effects of afforestation,3,8 but the
present survey indicates that, if such effects are
occurring, they did not reduce the total number
of breeding pairs in area G, where there has
been much afforestation. However, afforesta-
tion may affect breeding success and it might
then take many years for any resulting change
in adult population to become detectable.

Declines in the number of breeding pairs of
more than 10% were found in areas B, C and D
in the north-east, north-central and south-cen-
tral Highlands. There was an indication that
declines might be associated with low breeding
success, as they were greater in areas where the
number of young per pair was low in 1982, but
there was no significant correlation with breed-
ing success in 1992.  This association between
declines in breeding population and poor
breeding success requires more support from
long-term studies before it can be accepted.
Breeding success was assessed in many home
ranges in the years between 1982 and 1992, but
the sample surveyed was non-random,
unevenly distributed and changed markedly
over time. Hence it was not considered appro-
priate to derive estimates of average breeding
success or trends for entire regions from these
longer runs of data. Previous studies of increas-
es and decreases in local breeding populations
of Golden Eagles in Scotland have suggested
that the causes varied among areas and includ-
ed afforestation of part of the hunting range3,4
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Figure 4. Change in the number of pairs of Golden
Eagles between 1982�83 and 1992 in relation to the
mean number of young reared per pair in 1982. Each
point represents one of the areas shown in Fig. 1.

Table 4. Number and proportion of 10-km National
Grid squares which held at least 1 pair of Golden
Eagles in 1982 and/or 1992 in relation to the number
of component 1-km squares of �upland� ITE land
classes.6 The 10-km squares included lie within the
Grid rectangle with 100-km squares HV, HY, NV and
NY as corners

Number of Total 10-km Percentage of
upland 10-km squares squares

1-km squares squares with eagles with eagles

0�10 252 3 1
11�20 74 11 15
21�30 64 8 13
31�40 64 12 19
41�50 35 3 9
51�60 47 10 21
61�70 55 14 26
71�80 57 21 37
81�90 73 29 40
91�100 411 222 54

All 1132 333 29

Table 5. Mean number of broods fledged per pair
(B/P), young fledged per pair (Y/P) and fledged
young per successful brood (Y/B) in 1982 and 1992.
Data for 1982 are taken from Tables 2 and 3 of Dennis
et al.1

1982 1992

Area B/P Y/P Y/B B/P Y/P Y/B

A 0.63 0.80 1.26 0.39 0.53 1.36
B 0.18 0.23 1.25 0.31 0.31 1.00
C 0.34 0.37 1.10 0.29 0.33 1.14
D 0.45 0.55 1.22 0.28 0.39 1.40
E 0.51 0.57 1.13 0.24 0.24 1.00
F 0.41 0.49 1.19 0.23 0.23 1.00
G 0.49 0.59 1.21 0.32 0.34 1.05
H 0.53 0.56 1.05 0.27 0.29 1.08

Overall 0.45 0.52 1.15 0.28 0.32 1.12
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Evans, R. Foster, R.  Gladwell, A.G. Gordon, R.
Graham, J. Grant, M. Gregory, J. Halliday, M.
Harvey, R. Hayward, I. Inglis, D. Jardine, A.C.
Knight, S. Laing, I.K. Langford, R. Laurie, D.
MacCaskill, D. MacDonald, E. MacDonald, M.
MacGregor, D. MacLennan, I. MacPherson, P.
Madden, D. Mainland, A. Mainwood, M.
Marquiss, W. Mattingley, D. McAllister, M.J.
McGrady, T.D. Merrie, D. Miller, I. Miller, K.
Morton, B. Neath, W. Neill, K. Nellist, M.
Nicoll, M. Ogilvie, C. Park, S. Payne, M.
Peacock, S.J. Petty, D. Philips, D. Pierce, J.
Rhead, A.B. Ritchie, C. Rollie, R. Roxburgh, S.
Sankey, A. Scott, J. Smith, J. Stacey, P. Stirling-
Aird, R. Swann, F. Symonds, T. Talbot, W.
Taylor, N. Taylor, R. Thaxton, M. Trubridge, P.
Tyler, A. Vittery, A. Watson, J. Watson, D.
Whitaker and R. Wood. The contract fieldwork-
ers, K. Crane, C. Gordon, S. Keenan, M.
Madders, A. Mee, S.J. Morris, L. O�Toole, G.
Rebecca and D.G. Walker, provided thorough
coverage of some remote areas under difficult
conditions. Thanks are also due to the regional
organizers of the survey R.A. Broad
(Strathclyde), K. Brockie (Angus and Perthshire
east of the A9), R.H. Dennis (Highland main-
land), T.D. Dick (Perthshire west of the A9), R.
Rae (Grampian) and Alison Rothwell (Western
Isles). S.J. Morris checked the survey data and
compiled the computerized database. M.I.
Avery, I.P. Bainbridge, R.A. Broad, K. Brockie,
T.D. Dick, R.H. Dennis, I. Newton, J. Watson
and P. Whitfield commented on a draft. R.G.H.
Bunce kindly provided a classification of all 1-
km squares in Great Britain according to the
ITE Land Classification system. The survey
was funded by the Royal Society for the
Protection of Birds and Scottish Natural
Heritage.

ENDNOTES

aThe total numbers of pairs of Golden Eagles
and of upland ITE 1-km National Grid squares
were accumulated for the 3 × 3 block of nine 10-
km squares with the focal 10-km square at its
centre. The ratio of pairs to upland 1-km
squares within the block was taken as the
smoothed density for the central square. To
avoid plotting large numbers of squares on
coasts or at the edges of upland areas, results
are plotted only for those 10-km squares which
contained more than 50 upland 1-km squares.
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and changes in the amount of carrion from Red
Deer carcasses and levels of persecution.5

Breeding success was poorer in most areas in
1992 than in 1982. The breeding success of
Golden Eagles is known to vary between sea-
sons9 and, in some areas at least, these
variations are correlated with fluctuations in
the abundance of grouse and hares.5,10 There
might also be direct and indirect effects of
weather, which would be expected to produce
differences between years which were similar
over large areas, as was observed. 

Geographical variation in the breeding pop-
ulation density of Golden Eagles resembled the
pattern revealed by the 1988�91 Breeding Bird
Atlas.7 However, the map of abundance in the
atlas identified an area of high eagle density in
Badenoch which did not have a high density of
pairs in 1992. Conversely, the 1992 survey indi-
cated higher densities in South Uist and Wester
Ross than were indicated by the Atlas. These
differences are probably attributable to the fol-
lowing differences in survey methods and
analysis: (a) the atlas abundance index was the
mean number of adults seen in 2 h in observer-
selected tetrads, not a count of breeding pairs
in the whole 10-km square and (b) densities of
pairs in 1992 are expressed relative to the area
of upland, whereas the atlas abundance index
includes all tetrads with land of any kind. The
highest densities were found in parts of the
Outer and Inner Hebrides and the western
Highlands. Densities in the eastern Highlands
were usually lower. This pattern confirms the
results of longer term studies within smaller
areas which indicated higher population densi-
ties in western than eastern areas.9
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