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ABSTRACT In the eighteenth and nineteenth centuries, both the 
White-tailed Eagle Haliaeetus albicilla and the Golden Eagle 
Aquila chrysaetos lived in Scotland, but their ranges there were 
segregated, the latter's distribution seemingly restricted by 
competition from the White-tailed; Golden Eagles colonised 
the Scottish range of White-tailed Eagle following that species' 
extermination in the early twentieth century. In Norway, the 
breeding ranges of the two species have apparently always 
overlapped in coastal areas. The diets of Golden Eagles and 
re-established White-tailed Eagles in Scotland appear to be 
very similar, largely through the reliance of both species on 
sheep and deer carrion, whereas, in Norway, these two eagles 
rely far less on carrion and differ greatly in their diets. 
Although Golden Eagles are wholly dominant in direct 
competition, White-tailed Eagles are nevertheless able to 
outcompete them through having a wider spectrum of 
available prey. Increased competition and resulting 
competitive exclusion in western Scotland appear to be a 
consequence of long-term environmental degradation of the 
region through deforestation and overgrazing. 

[Brit. Birds 91: 171-179, May 1998] © British Birds Ltd 1998 171 



172 Halley: Golden and White-tailed Eagles in Scotland and Norway 

In his classic monograph on the re-establishment of the White-tailed Eagle 
Haliaeetus albicilla in Scotland, Love (1983) demonstrated that the former 
Scottish distributions of Golden Eagles Aquila chrysaetos and White-tailed 
Eagles in the eighteenth and nineteenth centuries were largely separate 
(allopatric), White-tailed being found mainly on the coast and islands, with a 
few pairs near some inland freshwater bodies, and Golden Eagles in hilly inland 
districts away from the coastline. Following the White-tailed Eagle's 
extermination in Scotland in the early twentieth century, the Golden Eagle 
expanded its range throughout the coastal region and islands, suggesting that it 
had previously been excluded from these areas by competition from White-
tailed Eagles (Love 1983; Watson 1997). The population density of the Golden 
Eagle is currently highest on the west coast and islands (Watson et al. 1992b, 
Watson & Rae 1993). Recent observations of Golden Eagles being displaced 
from home ranges in western Scotland by re-established White-tailed Eagle 
pairs (Watson et al. 1992a) suggest that the earlier pattern is re-emerging. 

While it has sometimes been suggested (e.g. Watson 1997) that the two species 
also occupy allopatric ranges in Norway, this is not, in fact, the case. They can, 
and do, occur together (sympatrically) along most of the western coast of Norway 
north of Sognefjord (south of which White-tailed is a scarce recoloniser), from 
larger islands and the main coastline to the innermost parts of fjords; they 
frequently nest in close proximity, and their home ranges overlap greatly (fig. 1 
& plate 47, on page 177). Most winter gatherings of scavenging birds at carcases 
in these areas contain adults and immatures of both eagle species (Gjershaug et 
al. 1994; Halley & Gjershaug in press; plate 46, on page 175). 

The situation in Scotland, where Golden appears to be excluded from 
certain areas by the presence of White-tailed (competitive exclusion), cannot, 
therefore, be explained as reflecting an intrinsic feature of the two species' 
ecology. Given this, it is natural to ask why they were allopatric in western 
Scotland prior to the White-tailed Eagle's extermination there, and why, with 

Fig. 1. Breeding locations of White-tailed Haliaeetus albicilla (dots) and Golden Eagles 
Aquila chrysaetos (triangles) in a region of coastal Norway. White-tailed Eagles tend to 
nest more closely to shoreline, but the two species' distributions overlap considerably. 
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the latter's successful re-establishment, a similar pattern of segregation may be 
appearing again. Comparison of the results of studies in Scotland with those 
in Norway reveals several factors which have an important bearing on this. 

Diet 

An important clue emerges when one compares the diets of these two eagles 
in Scotland and Norway (fig. 2). In coastal Norway, over half of the Golden 
Eagle's diet is composed of hares Lepus (there are no wild Rabbits Oryctolagus 
cuniculus in Norway) and grouse (Tetraonidae), with the rest made up mostly 
of a wide variety of live wild prey; carrion, in the form of sheep and goat 
carcases, is a minor component. The White-tailed Eagle's diet, on the other 
hand, is overwhelmingly dominated by fish, seabirds and shorebirds, with 
ungulate carrion even less important. Dietary overlap between the species is 
minor. In summer, neither eagle feeds on carrion at all, even when this is 
readily available (Halley & Gjershaug in press). 

In contrast, the diets of Golden and White-tailed Eagles in Scotland are 
much more similar to each other than they are to that of their respective 
species in Norway (fig. 2). Carrion (deer and sheep) is important throughout 
the year, and much of the remainder of the diet is composed of lagomorphs, 
mainly Rabbits (Watson et al. 1992a, 1992b, 1993). Although it is difficult to 
quantify diets accurately from pellets and prey remains, well over half of the 
food of each species appears to come from the same sources; the overlap in 
prey species is more than 90% (Watson et al. 1992a). 

Fig. 2. Diets of White-tailed Haliaeetus albicilla and Golden Eagles Aquila chrysaetos in 
western Scotland and coastal Norway, from analysis of pellets and prey remains at 
eyries. Data for Scotland from Watson et al. 1992a; for Norway from Willgohs 1961 
(White-tailed Eagle), Gjershaug 1981 (Golden Eagle). 
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Moreover, a number of White-tailed Eagle attacks on live lambs have been 
recorded in Scotland, engendering widespread negative publicity (R. Evans in 
litt.). Not a single such attack has ever been confirmed in coastal Norway, 
despite intensive research into the matter over a number of years (the few 
alleged attacks either involved scavenging on animals which had suffered 
natural deaths or, less commonly, were made by Golden Eagles). The White-
tailed Eagle has therefore been removed from Norwegian legislation covering 
compensation for predator damage to stock (Folkestad in press), and farmers 
in Norway generally ignore this eagle, which often nests and forages close to 
occupied houses (plate 47). 

Direct competition 

The population density of Golden Eagles in western Scotland is significantly 
correlated with carrion availability (Watson et al. 1992b), suggesting that this 
is a limiting resource for the species in the area. White-tailed Eagles are a new 
and direct competitor for these carrion supplies. It has sometimes been 
claimed in Britain that White-tailed Eagles are dominant over Golden Eagles: 
a reasonable assertion, as they are larger, heavier birds, and one which would 
provide a ready explanation for their displacement of Golden Eagle pairs. 
The opposite is, however, the case. In direct competition for access to 
carcases in winter, Golden Eagles are strongly dominant over White-tailed 
(Halley & Gjershaug in press; fig. 3 & plate 46): in Norway, I once observed 
a first-winter male displace seven White-tailed Eagles in less than ten seconds, 
and on no occasion in two winters of observation was a White-tailed Eagle 
able successfully to defend a carcase from an attacking Golden Eagle; in those 
few cases where a White-tailed displaced a Golden Eagle, the latter had 

Fig. 3. Dominance relationships between White-tailed Haliaeetus albicilla and Golden 
Eagles Aquila chrysaetos at carcases in Norway in two winters. Carcase size was 
controlled so that only a single bird could feed at one time. Only single conflicts between any 
two individuals in any one year were included in the data (for details, see Halley & Gjershaug 
in press). 
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A 46. Immature Golden Eagle Aquila chrysaetos mantling carcase immediately after 
attacking and displacing an immature White-tailed Eagle Haliaeetus albicilh {L. 
Ramvik). The White-tailed Eagle can be seen in background, attempting to extricate itself 
from a snowdrift. 

invariably been feeding for some time beforehand. Golden Eagles are also 
stronger fliers, and have longer legs and a wider talon span (Cramp & 
Simmons 1980), and they consequently prevail in aerial conflicts (Willgohs 
1961; pers. obs.). 

The Golden Eagle's dominance appears also to extend to direct competition 
for nest sites (Willgohs 1961). Nevertheless, where both cliff and tree sites are 
readily available, as in most of coastal Norway south of the Arctic, White-
tailed Eagles show a strong preference for nesting on trees and Golden for 
nesting on cliffs. In my Trandelag study area, no Golden Eagles nested on 
trees, but nine pairs used cliffs; 16 pairs of White-tailed Eagles nested on trees, 
but only one on cliffs1. Competition for nest sites is likely to be of only local 
significance, at least in Norway. 

Indirect competition 

The above data may initially suggest that Golden Eagles would competitively 
exclude White-tailed Eagles in the long term. The evidence from Scotland, 
however, indicates that it is White-tailed that ousts Golden from home ranges, 
despite its being inferior in direct competition for resources. The breeding 
success of White-tailed Eagles in Scotland, which has averaged 0.70 fledged 
young per pair in recent years (table 1, on page 176), is slightly better than the 
average (0.65).for the expanding Norwegian population (Folkestad in press). 

1. G = 25.3; 1 d.f.; p<0.00001. 
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Table 1. Breeding numbers and fledging success of re-established White-tailed Eagles 
Haliaeetus albidlla in Scotland, 1982-96. 
Early breeding by inexperienced pairs was poor; but in recent years, with age structure and 
breeding experience closer to that of natural populations, fledging success exceeded the 
average (0.65) for the source Norwegian population. 

Data from RSPB, G. P, Mudge (in litt.) and R. Evans (in litt.). 

Year 

1982-90 
1991 
1992 
1993 
1994 
1995 
1996 

Totals: ail years 
1991-96 

Breeding 
attempts 

57 
9 
8 
8 
10 
10 
12 

114 
57 

Successful 
attempts 

10 
4 
4 
4 
4 
5 
8 

39 
29 

Fledged 
chicks 

15 
7 
7 
5 
5 
7 
9 

55 
40 

Fledged chicks/ 
breeding attempt 

0.26 
0.78 
0.87 
0.62 
0.50 
0.70 
0.75 

0.48 
0.70 

Recent population-modelling suggests that, barring unforeseen events, the 
future for White-tailed Eagles in Scotland is assured (Green et al. 1996). 

The reason for the White-tailed Eagles' ability ultimately to oust Golden Eagles 
appears to lie in indirect competition. In western Scotland, White-tailed Eagles 
enjoy a wider and more varied food base than Golden Eagles; this provides 
alternative sources of food on which they can rely when main sources are limited. 
In addition, sheep or deer carcases are not permanently defensible resources; 
dominance may determine which species eats first, but the White-tailed Eagle will 
eventually get its fill. Competition for carrion is in its essentials, therefore, indirect 
(the removal of a later meal for the Golden Eagle), and not direct. 

Raptor species adapted relatively more towards a scavenging role and 
passive sit-and-wait hunting, as is the White-tailed Eagle, typically have a 
longer, more efficient gut (at the expense of speed and manoeuvrability) than 
more active hunters such as the Golden Eagle (Barton & Houston 1993). This 
results in relatively more efficient nutritional use of shared food resources such 
as carrion: in other words, White-tailed can survive for longer on less food. 

Environmental degradation 

The wider ecological issue is why the resource base in Scotland should be so 
very different from, and narrower than, that in Norway, so that interspecific 
competition is heightened beyond the point where the two eagle species can 
coexist. 

In terms of landforms and geology, western Norway—and specifically 
coastal Trandelag, where I conducted my research—is very similar to western 
Scotland. The climate is also similar, although winters are considerably more 
severe in Trandelag. 

The striking immediate difference between the two regions is in their 
vegetation. Coastal Norway is heavily wooded (plate 47), and has been so 
continuously since the end of the last ice age. In contrast, in western Scotland, 
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felling, burning, and overgrazing by sheep and deer removed tree cover almost 
entirely several centuries ago, and continued overgrazing has ensured that the 
region remains largely deforested to this day (plate 48). In a cool, wet climate, 
this has resulted in nutrient-leaching and soil erosion, severely reducing the 
biological productivity of the land and leading to a degenerative succession 
from heather moor, now largely absent on the west coast, to poor grass swards 
and bare scree (Fraser Darling 1955; Sydes & Miller 1988; Hunter 1994). 
This, in turn, has led to the impoverishment of the region's wild fauna. In 

47. Typical view in coastal Norway, photographed from an occupied Golden Eagle 
Aquila chrysaetos eyrie (D. J. Halley). Naturally regenerated pine Pinus and birch Betula 
forest dominate below treeline (about 350 m a.s.l.). Tip of double-headed promontory in 
middle distance at left is site of a White-tailed Eagle Haliaeetus albicilla eyrie, 1.4 km away 
(note proximity to the farm across the fjord). Both eyrie sites are long established. 

48. Typical view in the western Highlands, Scotland (D. J. Halley). Vegetation 
dominated by grasses, with only occasional deciduous trees and bushes persisting in rock 
crevices and stream gullies where saplings are protected from grazing; a dense block of 
planted exotic conifers forms the only continuous tree cover. 



178 Halley: Golden and White-tailed Eagles in Scotland and Norway 

particular, grouse and hares, the main natural prey of Golden Eagles in both 
countries, are scarce in western Scotland (Watson et al. 1993), and inshore 
fish stocks are greatly depleted (partly through overfishing, but also through 
reduced nutrient run-off from the land) in comparison with Norway (Hunter 
1994; pers. obs.). The ultimate effect is a narrowed faunal spectrum based on 
much-reduced primary productivity. 

The inability of two large avian predators to coexist in this environment is 
both a product and a symptom of historically unsustainable land-use practices 
and consequent environmental degradation. It is an unhappy reflection that 
this process, although described in detail—along with the long-term 
consequences of continued neglect—almost half a century ago, continues 
more or less unabated to the present day. While the future of White-tailed and 
Golden Eagles in Scotland (in allopatric populations) seems to be assured, the 
task of their conservation is complicated and their potential population sizes 
restricted. For wider conservation-management considerations, and rational 
human land use in general, the current situation illustrates once again that west 
Highland Scotland is a 'devastated countryside . . . reduced to the crude values 
and expressions of its geological composition' and that 'no policy which fails 
to address this unpalatable fact . . . [can] hope to achieve rehabilitation' (Fraser 
Darling 1955). 
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