
 

The project  
Avian Influenza Virus (AIV) occurs almost everywhere in 
wild bird populations in low pathogenic forms. 
Occasionally high pathogenic forms emerge that infect 
poultry and others. How these viruses rise and fall in 
prevalence in wild bird populations and the transmission 
pathways of the virus are poorly understood. The aim of 
our research project is to increase our understanding of 
AIV dynamics in Australian bird populations. These 
dynamics are reconstructed by combining prevalence 
data of viruses and antibodies, collected by taking swabs 
from the cloaca (the bird’s bum) and the throat and a 
small blood sample of each bird.  

Background 
Creating an understanding of emerging infectious 
disease dynamics is of increasing urgency, highlighted by 
the recent increase of avian influenza outbreaks on 
poultry farms around the world. In January 2012 we 
registered such a case on a duck farm in the Melbourne 
metropolitan area, with far reaching implications (e.g. 
closing of international borders for Australian poultry 
products, destruction of animals). As in many other 
cases worldwide, wild birds were implicated. However, 
we are still struggling with the understanding of 
infection dynamics in wild bird populations and how 
these may ultimately result in the infection of poultry. A 
still contentious question is the role of wild migratory 
birds moving between the Arctic, SE Asia and Australia, 
and nomadic birds moving between temporary wetlands 
in the interior and coastal (permanent) wetlands. 

Australia’s climate and AIV 
Climatic conditions in Australia are characterised by 
periods of intense rainfall followed by periods of intense 
drought. During the wet, waterfowl numbers increase 
with many serolo icall  na  e  u eniles enterin  the 
population (i.e. they have no previous experience with 
AIV and thus no antibodies). During the subsequent 
period of drought, bird densities increase on the few 
remaining wetlands. We think that it is during this 
period of increasin  densities of serolo icall  na  e birds 
that AIV prevalence increases dramatically within wild 
populations and provide the source of infection in 
domestic poultry flocks. Australia has experienced 
several outbreaks of AIV in poultry since 1976 all of 
which were caused by a specific AIV subtype for which 
the ancestral reservoir is thought to reside within 
Australia. Following the introduction of low pathogenic 
(i.e. benign) viruses into poultry flocks via wild birds, 

conditions in poultry farms then provide ideal conditions 
for development of high pathogenic (i.e. lethal) strains. 
In at least two of the five outbreaks, direct contact with 
Australian wild waterfowl was implicated as the source 
of the outbreak. Besides direct contact between 
waterfowl and poultry, intermediate avian hosts from a 
wide range of bird species that have high contact rates 
with both fresh-water habitats and poultry may play a 
role in the trans-mission of these viruses between 
waterfowl and poultry.  

 

Figure 1 A highly evocative correlation exists between 

outbreaks of HPAI in poultry in south-eastern Australia and 
rainfall (average monthly rainfall over the preceding 12 
months) across the Murray–Darling Basin and strongly suggests 
outbreaks occur during periods of drou ht ( hen one e  ects 
 aterfo l to concentrate on remainin   etlands) follo in  a 
 et  eriod (in  hich  o ulations ha e  ro n and man  birds 
ma  be immunolo icall  na  e)  

Our research tests the idea outlined in Figure 1 by 
following AIV dynamics during a drought-wet cycle, 
spanning multiple years, in the Innamincka reserve and 
on a coastal permanent wetland near Melbourne 
(Western Treatment Plant). 

Results  
Every 4 months, starting November 2010, we visit the 
Innamincka reserve for a period of approximately 2 
weeks to catch birds. Birds are caught using baited walk-
in traps and mist nets. So far, during 6 visits between 
November 2010 and December 2012, we have caught 
and sampled a total of 1721 birds. Although we mainly 
focus on catching water birds (especially ducks), we 
target a multitude of species, potentially involved in the 
local and regional AIV dynamics (Figure 2). 
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Figure 2 Number of individuals per species captured in the 
Innamincka Regional Reserve area 

 Not all samples collected have yet been analysed for 
AIV by DPI (Department of Primary Industries, Victoria). 
However, the results to date show few positives only. 
This is consistent with our initial hypotheses; at this 
stage, with still much water around, we do not expect to 
find much AIV.  

Positive samples have also been analyzed to determine 
the AIV subtype and none of the positives belonged to 
either H5 or H7 (i.e. subtypes of potential danger to 
humans and poultry). 

Besides analyzing swabs for AIV we also analyzed blood 
samples for antibodies against AIV. In the majority of 
cases, antibodies are formed during an infection, which 
may be identified in the blood plasma for up to a year 
after infection. Our data indicate that many birds have 
been in contact with AIV in the past. 15% of the birds 
had antibodies against the virus. The data confirm that 
the chances of AIV infection are considerably higher in  
ducks than in any other bird groups (Table 1). Ducks are 
thus a major reservoir for AIV.  

The project is in too early a stage to say anything about 
patterns over time.  

Table 1  Testing results for the most frequently caught species 
depicting the % of positives for AIV virus and AIV antibodies 
(sample sizes in brackets). 

Species % pos AIV 
virus 

% pos AIV 
antibodies 

Grey teal 3  (87) 57 (164) 
Pink-eared duck 5 (110) 45 (233) 
Pacific black duck 0  (20) 33 (46) 
Hardhead 0  (19) 16 (37) 
Wood duck 2  (43) 6  (116) 
Black-winged stilt 0  (14) 3  (25) 
Red-necked avocet 0  (37) 3  (39) 
Black-tailed native hen 1 (149) 0 (226) 
Diamond dove 0  (86) 0 (268) 
Budgerigar 0  ( 1) 0  (102) 
Zebra finch 0  (47) 0 (180) 
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The Centre for Integrative Ecology at Deakin University addresses the 
fundamental question: how does life react to change on both short and long 
time scales? The relevance and timeliness of this subject is overwhelmingly 
obvious: we are facing dramatic changes globally, with humans exerting an 
enormous environmental footprint on the planet. This creates an urgency for 
ecologists to identify ways to mollify anthropogenic impacts on the 
environment. 
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