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Keynote address 
 

Mike McGrady 
 

Golden Eagle symposium 
Stjørdal, Norway 3-5 Oct 2003 

Introduction 
As the title suggests, I will speak to you on three topics concerning the golden eagle: its biology 
(which is more or less a description of the animal), its ecology (which is a discussion of its 
relationship with its environment including other animals), and its management (which will bring in 
information on how we humans manage or how we could manage golden eagles at a number of 
scales).  In covering these three topics, my talk will touch on other aspects including their history in 
relation to humans and their natural history.  Because I am a researcher, I will spend a couple of 
minutes at the end of the talk, enumerating some of the gaps in our understanding of golden eagles 
and how we might go about addressing these deficiencies. Please excuse me for essentially reading 
my talk to you, but this facilitates the translation.  I do hope that over the course of this weekend we 
will all be able to speak more informally the golden eagle and the problems of its management, and 
that this talk will provide some basis for those discussions. 
 

Biology 
The golden eagle is, as you well know and as my title suggests, a large avian predator.  It size is 
perhaps its main ‘specialization’, one that makes this otherwise generalist predator tend to prey upon 
relatively large animals.  The golden eagle is adapted to soar, using its large wings to move around 
with a minimum of powered flight.  To some extent its size and flying strategy define this as a species 
of open, mainly rugged areas because it is difficult to fly in forests with such large wings and rugged 
areas can produce updrafts for soaring. Of course, it has some other specializations, but in general 
these are shared with other diurnal or nocturnal raptors.   
 
For most people golden eagles can represent strength, courage, and fidelity.  Eagles in general, and 
the golden eagle in particular, are used as symbols in human culture because of these traits it is said 
to possess.  So, in Greek mythology Zeus’ bird is a golden eagle, the crests of countries like Mexico, 
Germany and Austria and of royalty like the Hapsburgs are golden eagles.  
 
Strength and courage are probably assigned to the golden eagle in part because of their hunting 
ability.  Certainly, golden eagles can kill large and rather dangerous animals, and in Central Asia 
golden eagles trained as falconry birds sometimes take wolves.  In truth, no matter where they occur 
in the world, golden eagles tend to concentrate on the most abundant prey of medium (profitable) size.  
So, in western North America jackrabbit is the main source of food, in eastern Scotland and much of 
the Scandinavian countries mountain hare and grouse species are important, and in the Alps marmot, 
grouse and ptarmigan are important. 
 
Fidelity is associated with the golden eagle (and other eagles) because they are said to ‘pair for life’.  
This perception, however, is erroneous; rather they live a long time (up to around 30 years), and tend 
not to move once they establish themselves on a breeding territory.  As a result, many pairs stay 
together for many years.  This myth of fidelity is difficult to ‘prove’ to many observers because one 
adult golden eagle is very similar to the next, and over years at any particular territory, a succession of 
large brown male eagles will pair with a succession of large brown female eagles.   
 
The golden eagle is relatively cosmopolitan and breeds across the Northern Hemisphere outside of 
the tropics.  The more northerly breeders in some areas (Alaska) migrate in the winter, but other 
populations are resident.  Although eagles occupy traditional territories for many years, they may not 
breed in every year.  When productive, most golden eagles lay two eggs and most of those eggs 
hatch. In many cases one of the hatchlings will die in its first few weeks because of siblicide.   
 
In general the golden eagle is a species of open country, though in many areas forest comprises some 
part of its home range (especially where trees are needed for nesting).  In some places like Japan and 
Hungary, golden eagle home ranges are predominantly forested.  
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On a global scale the golden eagle population is either stable or growing.   It appears that as 
populations have increased over the last 50 years, new territories tend to be more forested (and closer 
to human habitation). 

 

Ecology  
When animal ecologists get together to talk about their subject, they generally talk about two things: 
food and sex.  What differentiates us from the general human population is that we discuss food and 
sex as it relates to other animals, and only more rarely how it relates to us personally.   
 

Food 
The golden eagle is a generalist predator.  It can hunt a wide range of prey animals from the size of a 
shrew to the size of a deer.  In some situations, individuals and groups of eagles come to ‘specialize’ 
on a locally abundant food source.  Thus, eagles in parts of Greece eat mostly tortoises, eagles in 
parts of Sweden eat mostly hedgehogs, and in various locations racing pigeons are important eagle 
food.  Eagles eat carrion and this source of food is especially important in the winter in some areas.   
 
Although they can eat many things, it is the availability of medium-sized prey, especially during the 
breeding season that generally determines the level of reproductive success that any given pair of 
eagles enjoys.  In areas where medium sized prey is not abundant, eagles feed on other things, but in 
these places productivity is usually lower.  Scotland is a good place to illustrate this.  There, eagle 
breeding density is highest in the west and is related to the availability of wintertime carrion, but the 
productivity of the birds in the west is lower than in the east where live prey of a profitable size is more 
common.  This east-west difference may be enhanced by some density-dependent effects on 
productivity caused by increased territorial defense efforts. 
 

Sex 
Like any other animal, the golden eagle requires three things to reproduce successfully 1) a 
competent mate, 2) a suitable nest site, and 3) sufficient food to fuel the reproductive effort.  My 
previous remarks on what is found in Scotland hopefully indicate just how closely sex, or more 
properly ‘reproduction’ is related to food availability and quality.  
 

Management   
The word ‘management’, when speaking about wildlife means different things to different people.  One 
man’s management can be another man’s persecution or exploitation.  This is true for many wildlife 
species.  So, for example, the control of foxes and crows by game bird managers is seen by them as 
an important part of their ‘management’ of the game birds, whereas others see this as unnecessary 
persecution of natural predators.  In addition, management aimed at benefiting one wildlife species 
may not benefit others, so priorities need to be set and choices made.  An example of this is found in 
on San Clemente Island in California, where non-breeding eagles are preying upon critically 
endangered San Clemente foxes.  
 
No matter where the line is drawn that separates management from exploitation, everyone can agree 
that management occurs on a number of scales.  In terms of eagles we can try to manage at the level 
of the single individual, try to manage a group of eagles or eagle pairs or we can aim to manage at the 
population scale.  In general, these levels of eagle management correspond spatially to management 
at the scale of the home range, the region scale, and the continental or global scale.  It goes without 
saying that the approaches needed at these different levels are likely to be different from one another. 
 
I’d like to cite some specific examples of eagle management at work from around the world.  I hope 
that these will provide you insights into how management issues are tackled elsewhere.  Although I 
say that these are examples of management at work, in reality these are sometimes situations in 
which no choice has yet been made as to the management strategy to be taken. 
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Example 1.  Native forest regeneration in Scotland 
 
Á Situation:  Most of the native forests of Scotland have been lost.  However, in many parts 

commercial forests, comprised mostly of exotic species, have been planted and are economically 
important.  Within this environment that has been heavily influenced by man, there is a relatively 
large population of eagles (425 pairs) in the Highlands.  Sheep rearing and grouse hunting have 
been important forces in maintaining the open character of Scotland, and remain important land 
uses. 

 
Á Objective: Regeneration of new native forests is now a conservation priority, and would 

benefit some important bird species including black grouse and capercaillie.  As such, there are 
government schemes that aim to encourage the establishment of new native forests. 

 
Á Effect on eagles: Expansion of new native forests is likely to reduce the number of eagles in 

some areas, mostly due to reduced prey availability (carrion and live prey) due to reductions in 
open land.  In other places new eagle pairs could be established if trees are allowed to reach old 
age.  Also, mature forests where trees are old and widely spaced may provide hunting areas, and 
increased productivity in eagle home ranges. 

 
Á Solution:  An integrated forest management strategy is needed that includes provision of 

open ground and allows for some forests to reach (ecological rather than commercial) maturity.  
This strategy should include the management of open spaces, and the management of large 
herbivores.  Importantly, one must accept that in achieving this the distribution of eagles may 
change, but that these changes may not mean that the population is less healthy.  To date, no 
functioning, large-scale integrated management strategy is in place. 

 
Example 2.  Windpower generation in Europe and North America 
 
Á Situation:  Humans require energy to drive economies, provide human health benefits, and 

support standards of living.  Mostly we rely on fossil fuels and nuclear power as sources of energy.  
These sources produce greenhouse gases and nuclear waste, which can damage the 
environment and ultimately impact human health.  

 
Á Objective: Alternative ‘green’ energy sources are being sought to lessen reliance on fossil 

fuels and nuclear power ,and to produce energy with less output of greenhouse gasses.  
Windpower is one of the ‘green’ energy sources, and governments are supporting the 
development of windpower. 

 
Á Effect on eagles:  The two main effects of windpower generation on eagles are killing by 

collisions with the turbines and functional reduction of habitat as eagles avoid windfarm areas.  
Power transmission lines could be a problem for collision and electrocution depending upon the 
situation and the design of the lines. 

 
Á Solution:  Turbine design changes have already reduced some of the collision mortality in 

eagles.  Placement of turbines on both the regional and local scale needs to be carefully 
considered, and active management around the windfarm can encourage eagles to use areas 
away from windfarm areas.  Though some progress has been made, decisions on placement and 
scale of windpower sites have not always been objective or have not considered effects on 
eagles. 

 
Example 3.  Depredation by eagles in the US. 
 
Á Situation:  Eagles prey upon critically endangered species (San Clemente Fox), contributing 

to population declines.  Also, grazing is an important agricultural pursuit in the US, and especially 
in the free-range situations preferred there, sheep are exposed to predators, including golden 
eagles.  Golden eagles prey upon sheep, mostly lambs.  There are no reliable data on lamb loss 
to eagles on anything but the very smallest of scale.   
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Á Objective:  Government wants to support the San Clemente Fox population by active 
management of predators, including golden eagles. Also, the government wants to support sheep 
farming by helping reduce the number of lambs lost to golden eagle.  ‘Problem’ eagles (>109 
since 1998) are relocated or killed (>2) by government employees, under license.   

 
Á Effect on eagles:  Relocation of eagles on San Clemente appears a temporary fix.  Once 

removed, other eagles quickly replace them, and in some cases the same eagles return.  On a 
population as large as that found in continental North America or even in the western US, the 
effect of killing individual eagles on the eagle population, as a whole is insignificant.   

 
Á Solution:  In the specific case of the San Clemente Fox, eagle relocation and perhaps lethal 

control are stop-gap measures, and the problem needs to be addressed systemically.  Habitat 
improvement on San Clemente Island could provide more cover for foxes, and a larger fox 
population could withstand some level of eagle predation.  For both this and the problem of sheep 
depredation, it is likely that a wide-ranging integrated approach is needed, but from a practical and 
political standpoint this is difficult and unlikely to happen in the near future.  For situations where 
eagle predation of livestock is a problem reducing overgrazing and overstocking of areas, 
enhancing habitat for natural prey, changing grazing strategies to include shepherds and 
sheepdogs, and perhaps control of problem predators are parts of a longer-term solution. 

 
Finally, I’d like to say a few words about the need for further research because it is my belief that it is 
only by way that we can properly prioritize our objectives in golden eagle management and decide 
upon the proper management strategy to achieve them.    
 
The golden eagle is a difficult species to study because it usually lives in remote places at low 
densities, and because it is long-lived.  However, the fact that the golden eagle is probably the best 
known of all the eagles, is relatively abundant and is able to live and prosper in a wide range of 
habitats and situations, also makes it perhaps the best of all the eagles to study and means that it can 
be used as a model to better understand the ecology of all large avian predators.  Jeff Watson’s 
research and his effort in compiling other information on the golden eagle into his book shows just how 
much is known about this species.  I’m sorry that Jeff could not be with us this weekend, because he 
surely would have a lot to contribute 
 
Despite the mountains of information we have on various aspects of golden eagle ecology, large gaps 
still exist in our understanding.  We know very little about eagle ecology outside the breeding time or 
about the ecology of non-breeding eagles. We know almost nothing about the processes and 
dynamics of recruitment of new breeders into the breeding population, and because we cannot assign 
an age to the adult eagles that we see in the field, we are unable, for the most part, to say anything 
about the demography of any population.  
 
There are three reasons why I think the golden eagle should be studied further :  
 

1) Though the golden eagle is a difficult species to study when compared to say a sparrow, it is a 
relatively easy species to study when one considers the other eagles. 

2) We already have a lot of data on the basic biology of golden eagle 
3) Because the golden eagle is a widespread and relatively common generalist, it can be used 

as a model of large avian predators.  Much has been learned by studying common species of 
raptors, including kestrels, sparrowhawks, buzzards, and tawny owls, partly because common 
species lend themselves more to an experimental approach of inquiry.  Things that we learn 
from an in depth study of golden eagles could provide insight into rarer species such as the 
Phillipine Eagle or the Lesser Spotted Eagle. 

 
What aspects are best studied first?  I’d aim for these: 
 

1) Demographic information including longevity, recruitment, and lifetime reproductive output are 
probably the first things that need to be looked at.  This is because these are the bases upon 
which we make decisions about management, and because much of the data that has been 
collected in the past can only be fully understood within a more complete context. 
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2) Movement and survival of non-breeders is important because it is only through the mechanism 
of recruitment that the population is maintained.  Understanding the ecology of this class of 
eagle is important in understanding how stable the population will be over time. 

3) Eagles are now occupying areas that were previously considered suboptimal or inappropriate.  
In many parts of their range they are moving to lower areas that are often more forested and 
closer to people.  Understanding the ecology of this group of eagles and in what situations will 
eagles move into these ’suboptimal’ habiats is important. 

 
What tools are available to make these studies?  Many tools and technologies are now available, 
including: 
 

1) New and old telemetry technologies.  VHF, satellite, gps, and gsm all offer ways of collecting 
data on eagles.  In general, these technologies are like computers in that they are more 
affordable, more powerful, and more reliable with each passing year. 

2) Genetic techniques.  New advances in genetic technologies offer a way of understanding 
eagles.  For example, a technique for aging waders by examining their genetic material shows 
some promise.  If this could be applied to eagles, shed feathers or blood samples from 
breeders could provide quickly information on breeding population structure. 

3) Microchip technology.  By ringing young eagles with inexpensive passive induction 
transponders (PIT tags or microchips) and sampling adult identity at the nest, information on 
recruitment and dispersal can be gathered. 

4) Remote sensing and Geographical Information systems. Every year new and better remote 
sensing systems are put in place that could provide information on eagle habitat on a very 
large scale.  These data are generally getting cheaper and are more easily available.  GIS, 
too, is an ever improving tool, as it moves from being primarily a cartographic tool to an 
analytical one. 

 
What are the barriers to this type of study?  There are at least four barriers to studying golden eagles, 
and : 
 

1) The new technologies not withstanding, the golden eagle remains a physically difficult species 
to study. 

2) Funding.  The eternal problem. 
3) Lack of field biologists.  Fewer and fewer field biologists are being trained or trained 

competently 
4) Longevity of field biologists. Golden eagles could live for 30 years.  How long is your working 

life? 
 
So, it is there that I’d like to leave it.  I hope this small summary of eagle biology and ecology was 
interesting to you.  I hope also that the examples of management challenges related to golden eagles 
in other parts of the world have shed new light on what you encounter in your work.  Finally, I hope 
that the proposals for further research have got you thinking how maybe these new initiatives can be 
taken forward by you in your countries. 
 
Thank you. 




