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O
ur view of wild birds
is mostly positive:
they are the attract-
ive embodiment of a
diverse and healthy
environment. On the

negative side they can be viewed as
vectors for disease, polluters and pests.
We admire their freedom to fly, but it
makes them difficult to control. Witness
the speed with which wild birds spread
the West Nile Virus throughout the
USA and the worries that migrating
wild fowl have brought avian ‘flu to
Europe from south-east Asia via Russia.

Wild birds as sources of major
diseases
Psittacosis (ornithosis, parrot fever),
caused by the bacterium Chlamydophila
psittacci, is carried by budgerigars,
parrots, cockatoos and pigeons, both in
the wild and in captivity, and by doves,
birds of prey and shore birds in the
wild. We get it by breathing in the aero-
solized dried faeces or respiratory
secretions of infected birds when, for
example, flocks of birds congregate
close to inlets of ventilation ducts,
people kiss their pet birds or during the
handling of plumage. In England and
Wales there are around 10 cases a
month and the disease can kill. After 
a high profile death of a young mother
in 2000, a coroner warned the public 
to stay away from pigeons in public
places. This is one of the reasons for 
the decision to remove pigeons from
London’s Trafalgar Square, albeit you
still see people feeding them.

Influenza A viruses have been isolated
from 90 species of free-flying birds from
12 orders. All 15 haemoglutinin and 

birds and the
spread of disease

Birds are a lovely

sight as they soar

through the air. 

But as Keith Jones

explains, they 

can also be aerial

reservoirs of

infection.

9 neuramidase subtypes of the virus
have been found in wild birds which,
although they are largely unaffected
themselves, excrete the viruses in their
faeces. The usual scenario is for infected
waterfowl to fly into wetlands where
they mingle with domesticated ducks
and pass on the virus. The ducks then
transmit it to chickens and they in turn
transmit it to pigs. Influenza virus is 
not normally transmitted directly from
birds to humans, but because avian
influenza virus and human influenza
virus can co-exist within pig cells, pigs
serve as a conduit for the transmission
of new strains of the virus to humans.
This happens most frequently in south-
east Asia, largely due to the close prox-
imity of waterfowl, ducks, chickens,
pigs and people. In most years, a new
influenza A strain arises and is trans-
mitted globally. Occasionally, a highly
virulent strain evolves and causes a
major pandemic, for example, Spanish
‘flu in 1918–1919, Asian ‘flu in 1957–
1959 and Hong Kong ‘flu in 1968–1969.

Bird ‘flu (avian ‘flu) is caused by
influenza A virus subtype H5N1 which
specifically infects birds. It has a
reservoir in wild birds where virulent
strains periodically evolve and cause
disease. Poultry, particularly chickens,
are highly susceptible and the current
highly virulent strain can kill them on
the same day that symptoms appear.
Control measures include biosecurity
(prevention of small wild birds gaining
access to poultry houses), slaughter of
infected birds, vaccination and restric-
tions of bird movements and trade. The
most recent outbreak, which began 
in 2004, has mainly been confined to
south-east Asia, but shows every indi-
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� A flock of seagulls in flight. Brand X 
Pictures / Creatas
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Birds and the pollution of
water bodies
In previous articles in Microbiology
Today we showed that birds excrete
huge numbers of faecal coliforms and
that up to 50 % of E. coli in coastal
seawater can originate from their
droppings. Indeed, flocks of birds can
cause problems with compliance with
the EU Shellfish and Bathing Water
Directives. They may well be responsi-
ble for sporadic failures, such as that of
Lancashire’s Morecambe South Beach
this summer.

The situation with Campylobacter is
even more dramatic. The intestinal
environment of birds is favourable for
the growth of Campylobacter with the
result that large numbers are excreted
in droppings. As campylobacters sur-
vive relatively poorly outside the birds,
their presence in water is a sign of recent
pollution and we have exploited this 

to investigate sources of pollution. In
Morecambe Bay, the seasonal pattern 
of campylobacters in seawater is similar
to those of the main waders, gulls and
wildfowl (oystercatchers, bar-tailed
godwits, lapwing, migratory geese,
knot and various gulls). This, together
with evidence that the species profile of
Campylobacter found in seawater and
mussels is similar to that in the birds
and not sewage, suggests that birds and
not sewage effluent are responsible for
campylobacters in coastal waters.

A similar situation, but with different
birds, occurs at the Crook O’Lune, a
local freshwater bathing site. Here, the
large number of mallards pollutes 
both the water and the surrounding
picnic area. Interestingly, the species 
of Campylobacter found at the Crook
O’Lune, C. jejuni, is the same as that
causing disease in the community.
Campylobacter lari, the species found in

marine waters, rarely causes disease.
Hence, you are more likely to get
campylobacteriosis from swimming in
freshwater than seawater.

Wild birds are a major source of faecal
pollution for drinking water reservoirs.
At a large local reservoir there was con-
cern that the water was being polluted
by a newly arrived flock of Canada
geese. We were able to show from the
profile of Campylobacter strains that 
the polluting culprit was actually black-
headed gulls roosting on one of the
islands. In the 1970s and 1980s there
was considerable interest in the role of
birds, particularly gulls, in the pollution
of reservoirs with Salmonella. A local
outbreak of salmonellosis was caused by
the contamination of a drinking water
reservoir by gulls travelling from sewage
outfalls and waste tips to their night-
time roosts in the hills. This lead to a
programme of culling that continued 
for many years. In the US the pollution
and health risks caused by wild birds 
on reservoirs is well recognized and
speedboats have been used to frighten
away roosting flocks.

Amenity lakes and ponds in parks
contain a number of different types of
water bird, both resident and visiting
migrants, together with attendant mic-
robes. Bizarrely, when attending health-

Wild birds are the attractive
embodiment of a diverse and healthy
environment, but they can be viewed as
vectors for disease, polluters and pests 

� A flock of oystercatchers and knots at
Morecambe, and the mess they left
behind! Keith Jones

� People eating fish and chips at an outdoor
cafe in Brighton, with some uninvited avian
guests. Keith Jones

� It is difficult to stop people feeding 
the birds, despite warning notices and
antisocial behaviour orders (ASBOs).
Indeed, according to Environmental Health
Officers, most towns in the UK contain at
least one person who encourages pigeons
or gulls by feeding them. The problem is
international – even where there are
worries over bird ‘flu. This picture, showing
the perpetrator exiting left, was taken
recently in a busy market area in highly-
regulated Singapore. Keith Jones
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cation of becoming pandemic. It has been detected in migra-
ting waterfowl in Siberia and gulls in Finland, and the
President of the British Veterinary Association has warned
that it is inevitable that the virus will reach the UK. In Europe
and the USA, testing of migratory birds for the virus is being
stepped up and it has been proposed that free-range poultry
in Europe should be taken inside to prevent them mixing with
wild birds. It will be interesting to see how this plays out given
the UK public’s infatuation with free-range, organically reared
chickens.

Up to now the problem has been largely economic with
millions of chickens slaughtered. However, since this strain of
bird ‘flu has already killed 60 people in south-east Asia
through contact with dead or diseased chickens and has
jumped the species barrier by infecting pigs, tigers and civet
cats, it seems only a matter of time before person-to-person
transmission evolves. A hugely impressive worldwide surveil-
lance operation is in place and many countries are stockpiling
vaccines against this eventuality.

West Nile Virus (WNV) is endemic in parts of North Africa
and the Middle East and appeared in the USA in 1999. Since
then it has spread to all of the mainland US states and into
Mexico. Wild birds are the amplifying host for the virus and in
the US over 160 species have been infected. Its expansion
across North America has been due to migratory birds, some
of which fly huge distances, and by local birds such as song-
birds. It is transmitted from bird to bird and from birds to
humans and horses by mosquitoes. Since 1999 there have
been 15,000 confirmed human cases and over 500 deaths
from WNV encephalitis in the US (2,539 cases and 100 deaths
in 2004). Several theories have been put forward to explain 
its appearance in the US. These include bioterrorism, illegal

import of birds and ‘lost’ storm-driven birds. I favour the law
of unforeseen consequences. Cynics suggest that US quaran-
tine laws were relaxed in the late 1990s to encourage
American Israelis to vote in Israeli elections by allowing them
to take their pets with them. It is possible their pet birds were
exposed to the virus in Israel and brought it back to the US. 

Wild birds are also environmental reservoirs for Equine,
Japanese and St Louis encephalitis viruses.

Lyme disease, caused by the bacterium Borrelia burgdorferi, is
usually associated with deer and rodents. However, seabirds
and ground-foraging birds, such as grouse and pheasant, are
reservoirs for both the bacteria and the ticks that transmit
them to other animals and humans. The ticks attach to the
birds for around 24–48 hours for a blood meal and then fall
off. This is long enough for migrating birds to carry them
hundreds of miles from the original source of the infection.

Diseases of plants and crops
Intuitively, we would assume that birds would play a 
major role in the transmission of fungal and viral diseases of
crop plants. Rather surprisingly, this appears not to be the
case.

Wild birds as polluters
Wild birds excrete a variety of human gastrointestinal patho-
gens in their droppings, including the bacteria Campylo-
bacter, Listeria, Salmonella, Aeromonas, Vibrio cholerae, Yersinia
and Escherichia coli O157, the protozoa Giardia and Crypto-
sporidium, as well as the bacterial indicators of pollution,
faecal coliforms and enterococci. Therefore, wherever wild
birds congregate, they are likely to pollute their immediate
environment with some or all of these pathogens.
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related microbiological conferences 
at some university campuses and con-
ference centres, it is difficult not to tread
bird faeces and bacteria into the carpets
of the residences and the lecture rooms!

Billions of birds are involved in annu-
al migrations in which they carry and
deliver microbes over thousands of
miles. On arrival at their destination,
and at nodal stop-off points, there is the
potential for a gloriously complex inter-
change of microbes between resident
and migrant birds of different countries.

Farms and farmland
Wild birds act as a link between aquatic
and farm environments for the trans-
fer of disease-causing microbes. For
example, the strain of E. coli O157 we
isolated from waders and gulls on
Morecambe Bay was identical to that
found in cattle on farms in the region.
Gulls that feed on sewage effluents 
and waste tips contaminate pasture
with Salmonella when foraging or
loafing on farmland, sometimes attract-
ed by the spreading of muck, farm
slurries or sewage sludge. In the early
1980s in Scotland, Salmonella Zanzibar
was traced from an infected person to
milk via sewage, gulls, pasture and
cows. An epidemic of abortion in sheep
on a Lancaster farm was caused by gulls
contaminating feeding troughs with
Salmonella while finishing off food
meant for sheep. The sheep licked the
droppings and the Salmonella caused
the foetuses to rot in the ewes.

Similar events occur with Campylo-
bacter. We have watched calves and
lambs lick starling droppings from
gates and fences. They then became
infected with the same strains of
Campylobacter as the birds roosting in
the farm buildings and nearby trees.

Farm ponds, with their resident and
migrating ducks, geese and wildfowl,
are a particularly rich source of patho-
gens, such as Salmonella and Campylo-
bacter, for livestock. Migrating birds
have the potential to bring new, more
virulent strains into the farm environ-
ment. Faecal contamination of crops by

birds is an important issue, particularly
for growers of salad vegetables such as
lettuce and spring onions.

Other contact with birds and
their droppings
Besides eating poultry and game birds,
it is hard to envisage situations where
there is direct transfer of pathogens
from birds to humans. Here are a few.

The first person I met who had had
Campylobacter confessed that she con-
tracted it by kissing her pet peacock!
Milk from bird-pecked bottles is said to
transmit Campylobacter.

In hard water areas it is quite the
vogue to wash your hair in ‘soft’ rain-
water collected in water butts. As this
water is washed off roofs contaminated
with bird droppings, it is unsurprising
that it can be contaminated with patho-
genic bacteria. Outbreaks of Campylo-
bacter enteritis have been traced to
birds defecating in the header tanks of
tower blocks.

A school in Newcastle ran into prob-
lems with a ‘show and tell’ exercise with
nursery school children. A parent who
was a farmer gave duck and chicken
eggs to the school, which hatched out.
The children, aged 2–4, were told not 
to touch the chicks and ducklings, 
but were known to do so. Surprised?
Thirty-two of the children caught 
Salmonella. Children are at risk in pet-
ting zoos when they are in contact with
poultry or more exotic birds, such as
ostriches or emus.

Open-air restaurants, pubs and pic-
nic areas frequently have bird drop-
pings on the seats and tables. In some
restaurants people are encouraged to
feed wild birds at the table. This can
lead to obvious contamination of food.

We are in contact with bird faecal
material at bird tables in the garden.
Often, too much food is put out and it
falls to the ground where it attracts rats
and mice. It is probably here that many
of our garden birds pick up strains of
Salmonella, which are pathogenic to
them (and can then be transmitted back
to humans!).

Putting the problems to flight
There is not a lot that can be done to
limit the microbial hazards caused by
birds other than be aware of the prob-
lems and pay attention to hygiene. It
would also help if people did not feed
pigeons and gulls. On a domestic level,
we can call in a saviour, the cat. The
humble moggie is a natural born killer
that kills 275 million animals each year
in Britain alone!

Keith Jones
Senior Lecturer, Department 
Biological Sciences, Lancaster 
Environment Centre, Lancaster 
University, Lancaster LA1 4YQ, UK 
(t01524 593993; ek.jones@ 

lancaster.ac.uk)
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