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How the project came about

Approach from QId airport December
2004

Damage caused by unknown animal
Only blood remains

DNA analysis identified sample as a
Spectacled Flying-fox



‘Wildlife Strike’

Bird and mammal (or ‘wildlife’) strike on
aircraft costs approx $US3 billion annually to
airlines and aerodromes.

Most common damage is from birds striking
the nose, wing and engine of aircratft.

An eagle Is estimated to impact a cruising
aircraft at equivalent of 13.7 tonnes

Strike frequency increased by >80%
between 1991 and 2001



Why Is ‘Wildlife Strike’ of interest?

All aircraft operators are required by law to report
wildlife strikes in civilian airspace.

>50% of all recorded strikes in Australia are not
able to be identified via traditional 1d. Methods.

Large scale id. programs at Smithsonian

Museum in US and Central Science Laboratory
UK.

DNA identification would allow better data
collection:

— assist management and other preventative measures,
— Increasing safety,

— significantly reducing high costs to airlines and
aerodromes.
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A strike at 12,000 feet!










Wildlife forensics:
why/when Is it useful?

e Tissue Is unidentifiable
— Has been treated
— Has been mutilated (i.e. only blood etc remains)

— Has been filleted (i.e. commercially available
meat)

 Animal is not well-developed enough to
identify to species and there is no possibility
for hand raising (i.e. animal has been
destroyed)

e Testing of pedigree claims




Methods used for DNA-based
identification of wildlife

e DNA extraction

 DNA amplification
— Mitochondrial genes for species id



Mitochondrial DNA (mtDNA)

Cytochrome b

« The mtDNA genome is:

— circular ~17,000 bp
molecule o A

— Comprises 38 genes total:
13 protein-coding regions, ...
two rRNA genes, a |
replication control region,
and 22 tRNA genes
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Mitochondrial DNA (mtDNA)

 The mtDNA genome (unlike the nucDNA
genome) Is inherited through the cytoplasm
of the maternal egg, it does not undergo
genetic recombination

« The mtDNA genome contributes to cell
respiratory systems
— It Is used widely in evolutionary and population

niology to trace maternal lineages within and
petween species.




Methods used for DNA-based
identification of wildlife

e DNA extraction

 DNA amplification
— Mitochondrial genes for species id

 Visualisation of ‘unknown’ DNA seguences
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DNA sequencing
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Methods used for DNA-based
identification of wildlife

e DNA extraction

 DNA amplification
— Mitochondrial genes for species id

o Comparison of ‘unknown’ DNA seguences

— National Center for Biotechnology Information
(NCBI) Genbank: Blast

— Consortium for the Barcode of Life (CBOL)

— Compare to vouchered material from AM
frozen tissue collection (~40,000 samples)



Frozen
] Tissue
e 2% ol Collection



Vouchered
specimens
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Australian Transport Safety Bureau
(ATSB)-funded Pilot Project

Determine if species identification can be
done successfully/routinely from field samples

Create a DNA bank of the 8 highest risk birds
(and bats)

Create a SEM image bank of feathers from
the 7 highest risk birds

Subject ‘test tissues’ to damaging conditions
to determine if DNA can be
extracted/amplified

Create ‘field friendly’ tissue collection kit for
aircraft maintenance staff to use after a strike



Tissue Tests




Tissue Tests — Treatment conditions

corlirol control




Tissue Tests: Cytochrome b amplification
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Storage: -80°C (7d)
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Storage: RT (7d)




Test tissues - Results

e Can be difficult to damage DNA (carbon,
heat, dry, autoclave, RT)

e Leaving DNA at RT can do the most
damage in quickest time
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High Risk Animals

Eagle

Ibis

Duck

Bat Create a ‘DNA-
Galah bank’ from

Gull vouchered

Kite specimens
Hawk



Feather Morphology —
Scanning Electron Micrographs

Scanning electron micrographs of
plumulaceous barbs from Galah (left)
and Nankeen Kestrel (right) contour
feathers - scale 10um - Expanded
nodes are highlighted by the arrows

Scanning electron micrographs of
contour feathers from Galah (left)
and Nankeen Kestrel (right) - scale
20-30um




Feather Microscopy-Results

* High magnification of contour feathers and
plumulaceous (downy) barbs showed
morphological characteristics that appeared
to be diagnostic to species.

e One limitation with this technique is that
expert knowledge is required for definitive
identification to species.



Tissue Collection Kit

250 kits
distributed to
aerodromes
around
Australia




Tissue Collection Kit

*When coII'e“Cting any biological sample:

-Always wear qipves (and other PPE available)
Never touch your face etc whlle wearing gloves

-Never S

0

Double
Double

nray thersample'to cause aerosols
pag-any-biologicalmaterial

bag any contaminated PP

Dispose of any biological mateaal/waste as

irected by-EPA

i

Thoroughly wash lands with soap and water
Immediately after handling



Samples collected from the field

‘Blood sampled using
the absorbent pad
‘provided with the

Blood sampled
using the sterile
swab provided
with the DNA
. .. ag No.
sampling kit. 3 06 Time:

Feather fragments received.



A combination
of blood and
other
tissues.....




Results- strike samples from aircraft

e Samples from 5 states/territories (29 total)

 All samples were able to be identified to a
species.

o Of the 29 samples, six were bats, 22 were birds
and one was a human contaminant!

 Only 7 1d.’s were identified as high risk species.
(inc. four bat samples (from two Flying-Fox
species) and two birds (two species Galah and
Pacific Black Duck).

 The 15 remaining bird and one bat species are
considered lower risk by the ATSB.
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1. Conclusions

* Investigate the feasibility of using forensic DNA testing to
identify wildlife strikes that otherwise would have been
recorded as unknown due to lack of morphological
characters

« Test Tissues:
— Can be difficult to damage DNA (carbon, heat, dry, autoclave, RT)
— Leaving damaged DNA at RT can do the most damage in quickest
time
 Feather Microscopy:

— High magnification of contour feathers and plumulaceous (downy)
barbs showed morphological characteristics that appeared to be
diagnostic to species.

— One limitation is that expert knowledge in comparison is required for
definitive identification to species.



Field applicable DNA sampling Kit:

— The DNA kits used on 22 occasions for

samp

—On al
samp

Ing.
occasions, DNA was extracted and the
es were successfully identified to a

species (with the exception of one
contaminated sample).



DNA conclusions

 The DNA databank was established using
the ATSB top eight high risk species.

— From the 29 unidentified strike samples
received, only 27% came from this list.

— Remaining >70% of samples were from birds or
bats either not listed, or ranked much further
down the list.

— The 29 samples represent a relatively modest
sample size and are biased to samples not
readily identified by other means.

— When assessing which birds and bats are likely
to be involved in collisions with aircraft. a wider
range of species are involved.



A word of warning...

e Collectors were asked to provide a putative
identification, If possible, on the collection slip.

— On the 14 occasions that putative identifications were

provided, DNA analysis revealed 10 (or 71%) to be
Incorrect.

— Based on our strike samples (which were predominantly
‘unknowns’) little weight can be given to this error rate.

— However, if the actual error rate is even a fraction of the
71% recorded in the sample, this has the possibility to
seriously affect the management of “problem” species.

* Aerodrome safety staff do an excellent job of
managing safety, and identifying species
Involved In strikes Is just one of their many
responsibilities.



Implications/Recommendations for airports

el Avoid extended non-refrigerated storage to ensure the best
chance of a positive DNA result.

E@™Only 27% of the unidentified samples received were
species from the ATSB high risk list. The DNA databank

should be expanded to include a broader range of relevant
bird and mammal species.

E@™The ATSB list is general covering Australia.

=  The diversity of bird and mammal species involved in aviation strike
IS likely to vary with habitat, climate and season.

= The impact of high risk species should be assessed based on a
more localised geographic scale and include assessment of

seasonal variation.

i Strike samples returned using the DNA sampling kit
Indicate that identifications based on animal parts by
aerodrome staff may not always be accurate.

= |t would seem prudent to provide aerodromes with further
assistance with species identification to ensure that the correct
species are being managed in habitats surrounding civilian

aerodromes.
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