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Malaria is well known as a devastating disease of tropical regions caused by parasites 
transmitted to humans by blood feeding Mosquitoes. It is a disease, however, that is not 
restricted to humans with species of these protozoan (single celled) blood parasites infecting a 
range of animal ‘hosts’ from mammals to birds and reptiles. Each family of parasite species 
differs slightly in the mechanism of infection and severity of disease caused but also in the 
species of insect ‘vector’ that transfers the parasite and the species of host it infects. In birds it 
appears that single parasite species can infect a range of host species and can be transferred by 
a range of vector species which complicates matters when trying to understand the patterns of 
infection in bird populations. Also, birds are highly mobile and carry their parasites from 
place to place, so determining the origin of infection is also difficult. I investigated malaria 
infection in the migratory Willow Warbler across 8 sites in central Sweden over 2 years to 
examine parasite infection over space and time.  
 
A DNA technique, similar to that used to identify suspects at crime scenes, was used to 
indentify parasite infections from blood samples taken from the birds. The major difference 
being that the region of DNA used doesn’t vary much between individuals from the same 
species but does differ between individuals of different species.  
 
We found that almost 70% of birds sampled were infected with malaria that consisted of 15 
different species; 4 species made up over 80% of infections and half of all infected birds were 
infected with 2 species. The frequency of infection between the sites, both overall and by 
individual species, was fairly similar apart from 2 sites that were free from infection (both 
from 2008); there was a higher frequency of infection in 2009 than 2008. This variation can 
be caused by variation in the abundance of vectors or other susceptible host species that can 
both be affected by environmental condition and sampling date. Some vectors, for example, 
require fast running streams in which their larvae must develop and are most numerous 
towards the end of summer. When looking at the 4 most common species of parasite (lets call 
them A, B, C, D) we found that 3 of them (A, B, C) illustrated a positive relationship, that is, 
they showed a similar frequency of infection to each other within each site. One of them (D), 
was not related to the others and therefore the infection rate with this species didn’t follow the 
other 3.  
 
It turns out  that species A, B and C have been recorded in birds that remain in Sweden all 
year round, as well as migrants, while species D has been recorded in birds resident in Africa, 
as well as migrants. This shows that species D is transmitted by vectors that are present in 
Africa but not Europe and visa versa for species A, B and C. This could explain why species 
D shows no relationship with the other 3. This information can be used to investigate how 
frequently and by what mechanisms parasites infect new hosts. This information can be 
related to malaria in humans as it is believed that many species ‘jumped’ from apes recently; 
apes that also harbour other species capable of reaping further misery on the people of Sub 
Saharan Africa.    
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DYNAMICS OF AVAIN MALARIA INFECTION WITHIN WILLOW 
WARBLER MIGRATORY DIVIDE IN CENTRAL SWEDEN 

 
The advent of molecular identification techniques has revealed a diversity of haemosporidian 
(Plasmodium, Haemoproteus and Leucocytozoon) blood parasites in birds that greatly exceeds 
that identified based on morphology alone. Studies investigating haemosporidian infection in 
bird populations have revealed that parasites can infect a wide range of hosts and the 
dynamics of infection in individual populations can vary widely in both time and space. We 
investigated the dynamics of haemosporidian infection in willow warblers at their breeding 
grounds in central Sweden over two successive breeding seasons at eight sites. This study 
reveals for the first time the extent of Leucoctozoon infection in willow warblers. We 
identified parasite lineages based on a unique sequence from a 478 base pair region of the 
mitochondrial cytochrome b gene. 
 
We found that Leucocytozoon infection dominated the blood parasite community of these 
birds followed by Haemoproteus with very few birds infected with Plasmodium lineages. 
Four lineages (two each from Haemoproteus and Leucocytozoon) composed 85% of 
infections with 15 lineages discovered in total. The infection frequency did not differ 
significantly between sites within years although frequency of infection was higher in 2009 
than 2008. Infection frequency was not related to altitude, sample date or the distance 
between sites. Over half of the birds were infected with mixed infections; mixed infections 
composed of closely related lineages were significantly underrepresented in comparison to 
those composed of less related lineages. Furthermore, the infection frequency of one of the 
four common lineages was not related to any of the others.   
 
These results suggest that environmental conditions can affect frequency of infection that is 
mainly mediated through the activity of vectors and the presence of other host species. We 
discuss our results in relation to vector and host ecology as well as in relation to current 
knowledge of host diversity and transmission areas.  
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