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The ACWG 

DNA based Species Identification:
• Quarantine infringements 
• Fisheries infringements 
• CITES infringements/ compliance 
• Industry compliance

Morphological Identification:
• Skeletal/trophy collections
• Live animals – Pet trade

Research and Development

ISO/IEC 
17025
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Wildlife Airstrikes
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Airstrike species IDs

• We assist the aviation industry by carrying out DNA-based 
species identification of the wildlife involved in airstrikes.

• We have been working with commercial airports and the RAAF 
since 2006, and have used DNA to identify 100’s of different bird 
and bat species involved in collisions with aircraft.



• Most wildlife airstrike events occur in 
close proximity to aerodromes.

• Effective management depends on 
identifying the species involved, and 
the factors that attract them to 
aerodromes. 

• Ecological factors which may attract 
birds/bats to aerodromes include:
• Shelter
• Water 
• Food Resources 
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• Analysis of diet using molecular 
techniques may allow stakeholders to 
identify the main food resources 
available to birds on aerodromes.  

• Reducing, controlling or removing 
major food resources may compel 
high-risk species to leave the area. 

• Next-generation high-throughput DNA 
sequencing represents a promising 
tool for monitoring bird feeding 
behavior. 
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Metabarcoding 

NGS 
Sequencing

200,000 seq. NGS 
Library prep

Bioinformatics
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Metabarcoding/Bird Diet
PCR amplification 

NGS 
Sequencing
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Metabarcoding/Where do we start?

- Literature searches
- Museum experts
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Metabarcoding/Where do we start?

- Previous studies
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Metabarcoding/Challenges
PCR amplifications 

10-20 Amplicons (pooled)

Arthropod
Reptile

Annelid Amphibians
Rodent

Arthropod2
Crustacean

• Probe design 
• Amplification bias
• Sequencing Artefacts 
• Developing a Reference Database 
• Combing Genetic and Ecological Data



• Developing targeted management strategies requires answering the following 
questions:

 What species are on the menu?

 Can we reliably identify them? 

 Which birds are eating them? 

 How can stakeholders apply this information? 
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Molecular Biology Meets Wildlife Management



• Stomach contents were extracted 
from seven bird species culled at 
Darwin International Airport. 

• Two invertebrate surveys were 
conducted to generate reference 
data (May 2016, November 2016)
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• DNA was extracted from 
homogenized stomach contents using 
the QIAamp DNA Stool Mini kit.

• We selected two genes commonly 
used in invertebrate DNA barcoding 
for PCR amplification. 

• Genomic libraries were prepared 
using the Nextera XT index kit. 
Sequencing was performed on the 
Illumina MiSeq platform. 

• A bioinformatics pipeline was 
developed to remove sequencing 
artefacts and low quality data. 
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Laboratory Protocol
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• We identified 19 distinct prey 
taxa:
• 13 insects
• 1 arachnid 
• 1 gastropod 
• 1 amphibian 
• 1 reptile 
• 1 mammal

• Species level identifications 
could only be assigned to 7 prey 
taxa. 
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Identification of Prey Species 

Family 
(47%)

Species 
(37%)

Genus 
(16%)
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Overview of Bird Feeding Behaviour
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Feeding Behaviour by Bird Species 
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Summary of Results

• The stomach contents of all seven bird 
species were found to contain multiple 
prey taxa. 

• Only two prey taxa (crickets and mice) 
were recovered from multiple bird species.

• Reconfirms that birds are generalist 
feeders and that “one-size fits all” 
management strategies are unlikely to be 
viable.

• The majority of prey taxa (63%) could not 
be identified to species level. 
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From Data to Management 

• Management strategies targeting common 
prey species (e.g. crickets and mice) may 
encourage birds to forage elsewhere. 

• However, given the generalist feeding 
behaviors of many birds, eradicating a 
single prey taxa is unlikely to make 
aerodromes unviable for most species. 

• The targeted eradication of common prey 
species coupled with other management 
strategies (e.g. habitat modification, 
auditory and visual deterrents etc.) may be 
the most effective approach to managing 
wildlife on airfields. 
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From Data to Management 

• Plumed whistling ducks are herbivorous. 
However, two insect species were identified 
among their stomach contents (likely due to 
incidental ingestion during feeding).   

• This indicates that the taxa identified by 
metabarcoding may not necessarily reflect true 
dietary preferences. 

• Long term studies with larger sample sizes are 
necessary to identify trends in avian feeding 
behavior at aerodromes.   
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An Evaluation of Next-Generation 
Sequencing for Metabarcoding

Advantages Disadvantages
Relatively cheap compared to traditional 
methods

Cost (~$3,000 per run depending on platform)

Less labour intensive than traditional 
taxonomy 

Limited by reference data available 

High throughput Results are not quantitative

Can uncover morphologically cryptic species Metabarcode data sets subject to error and 
loss of information

Can collect DNA of difficult-to-trap taxa Cannot give real-time information on
organism's location

Data are easily  auditable by third parties Presence and location of a particular species 
still needs to be verified by fieldwork
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Conclusions

• Next-generation high-throughput DNA sequencing represents a 
promising tool for investigating bird feeding behaviours  at 
aerodromes. 

• However, the relatively high operating costs and technical 
limitations are likely to make routine monitoring unviable for the 
aviation industry. 

• The most effective application is likely to be collaborations  on 
fixed-term research projects. 

• Next-generation sequencing is most effective when supplemented 
by ecological survey and morphological taxonomy data. 
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