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Over 15 species of bird 
nest on pylons



Species that nest of 
pylons

• Golden Eagle
• Verreaux’s

Eagle
• Martial Eagle
• Peregrine 

Falcon
• Prairie Falcon
• Lanner Falcon
• American 

Kestrel
• Red-tailed 

Hawk

• Ferruginous 
Hawk

• Osprey
• Great-horned 

Owl
• African White-

backed 
Vulture

• White Stork
• Monk 

Parakeet
• Raven





7,000+ publications in 
public health literature 

EMF exposure increases the 
risk of:

• Adult & childhood 
leukaemia

• Adult brain cancer
• Amyotropic lateral 

sclerosis (Lou Gehrig’s
disease)

• Alzheimer’s disease 
• Clinical depression
• Suicide



Powerline EMF 
exposure affects:

Adults when:
• Roosting
• Perching during hunting
• Nesting

Chicks during:
• Egg stage
• Nestling stage



EMF exposure from 
powerlines influences:

• Reproductive 
behaviour

• Reproductive success
• Growth & development
• Physiology
• Endocrine function



Reproductive behaviour

• EMFs increase 
locomotory function, 
mediated perhaps through 
elevated stress 
hormones?

• Females spend less time 
in comfort behaviours & 
more time restless & alert

• Do elevations in prelaying
activity translate into 
compromised laying 
performance?



Reproductive success
• Pylons shelter some 

breeding birds (e.g. raptors) 
from predation & weather

• Differential effects of EMFs
on measures of reproductive 
success. For example, for 
egg size:

• +ve effect: Blue Tit, 
American Kestrel

• -ve effect: Great Tit
• No effect: Nuthatch, Coal Tit
To date few spp. studied & 

most research findings have 
been anecdotal at best



Egg traits of American 
Kestrels exposed to EMFs
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(SOURCE: Fernie et al. 2000. Physiol.
Biochem. Zool. 73: 60–65)

NOTE: *Corrected for egg volume



Reproductive traits of Tree 
Swallows exposed to EMFs
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(SOURCE: Doherty & Grubb 1998. Am. Midl.
Nat. 140: 122–128)



Growth & development
• Most studies show adverse 

effects on embryogenesis 
but dependent upon 
sensitivity of growth phases

• No physical abnormalities in 
5-day old kestrel embryos in 
eggs exposed to high EMFs

• However, EMF-exposed 
kestrel nestlings heavier & 
larger than controls by 21 
days

• Does disruption of 
programme of development 
translate into poor life-
history traits in later life 
stages? 



Adult physiology
• Clearly EMFs influence egg-

laying physiology
• Overall size of eggs (&, thus, 

of individual egg 
components) significantly 
larger upon EMF exposure

• But, eggshell thickness is 
significantly reduced

• Do EMFs disrupt endocrine 
function resulting in 
disruption of egg nutrient 
availability & mobilization?



Nestling physiology
• Larger embryos & 

nestlings as a result of 
EMF exposure

• EMF exposure might 
influence overall 
structural size of chicks 
independently of egg size 
& genetics

• Do EMFs disrupt 
osteogenic events at 
prehatching, 
posthatching or both 
stages of development? 



Endocrine function

• Synthesis, release & 
amplitude of melatonin 
affected by EMF exposure

• Photoperiod & melatonin 
closely synchronised

• Suggests that birds perceive 
EMFs as light

• EMF exposure may alter 
circannual (e.g. 
reproduction, migration) & 
circadian (e.g. feeding, 
locomotion) rhythms

• How do birds perceive 
EMFs?



A call to arms

• Many raptors rely upon 
powerline structures for 
breeding habitat

• We are exposed to multiple 
EMF-sources in our 
residential & vocational lives

• Birds can tell us much about 
EMF effects on physiological 
& reproductive systems of 
higher vertebrates

• We can learn about how 
EMFs impact human health



Multiple research topics

Volume?
Composition?
Shell quality?
Hatchability?

Growth?
Development?

Immune function?
Fledging success?

Behaviour?
Physiology?

Oxidative 
stress?

Longevity?



Tree Swallow – Ideal study species?



There is mileage in EMF 
research & it does make 

the news!

(SOURCE: Hello! 15th February 2005)





Non-ionising radiation – another
concern for the ecophysiologist...  

…and perhaps for the breeding bird 
too?


