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Food Chain Analysis - the brief

s It possible to determine what food items are attracting
birds to airports using molecular methods?
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s It possible to determine what food items are attracting
birds to airports using molecular methods?

what’s on the menu?
can It be identified?

which birds?
how will it help?
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Molecular analysis of predation: a review of best practice for
DNA-based approaches
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Abstract

Muanlacular analysis of pradation, through poalymarass chain reaction amplification of prey
remains within the faeces or digestive systems of predators, is a rapidly growing field,
impeded by a lack of readily accessible advice on best practice. Here, we review the
techmigues used o date and provide guidelines accessible to these new te this field or frem
adifferent molacular biology background. Opimization begins with field collection, sample
preservation, predator dissection and DMNA extraction techniques, all designed 10 ensure
o quality, uncontaminated DNA from semidigested samples. The advantages of nuclear
va. mitachondrial DNA a8 primar iargets are roviewad, along with choice of genes and
advice on primer design o maximize specificiny and dewection perieds following ingestion
of the prey by the predators. Primer and assay optimization ame discussed, including onss-
amplification tests and calibratory feeding experiments. Once primers have been made, the

2008



Food Chain Analysis - the brief

In this study I’m using bird stomach contents
to address these guestions.
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Metabarcoding &
Morphology
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Building on previous work
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Using lllumina NGS technology
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Customizing the protocols for the airline industry



Does this fit within our core business?

The Australian Museum Research Institute includes

- Ornithologists

- Entomologists

- Ecologists

- Marine Biologists

- A modern molecular biology facility

- A large collection resource of Australian Fauna

- A good working association with the Airline Industry



Does this fit within our core business?

- Absolutely



How will it help?

« Improved data on the range and identity of food items can
- help manage insect populations
- help manage bird populations
- help identify problems areas



How will it help?

e Monitoring seasonal variation
- better understanding of environmental factors
- efficacy of ground covers such as AVANEX



How will it help?

« I Comprehensive pest management strategy



How will it help?

* Reduce the potential of damaging wildlife strikes



The process

« What birds should we study? |-
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What birds should we study?

Nudgee Beach, Brisbane
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Different airports — different challenges




What birds should we study?

Common Name

Ibis

Duck

Galah

Silver gulls

Kite

Owl

Magpie

Masked Lapwing
Curlew
Nankeen Kestrel
Heron/Egret

Raven

Strikes 2002-2011

114
168
729
281
638
117
482
760
237
465
118

89

1900 2
800 3
345 5
265 6
540 7
570 10
300 13
370 14
750 15
180 19
400

560

ATSB Aviation Research Report, 2012




What birds should we study?

Common Name Strikes 2002-2011

Ibis 114 1900 2
Duck 168 800 3
Galah 729 345 5
Silver gulls 281 265 6
Kite 638 540 7
Oowl 117 570 10
Magpie 482 300 13
Masked Lapwing 760 370 14
Curlew 237 750 15
Nankeen Kestrel 465 180 19
Heron/Egret 118 400

- - 550

Raven 89 560




What birds should we study?

Common Name Strikes 2002-2011

Silver gulls

Kite

Owl

Magpie

Masked Lapwing

Curlew
Nankeen Kestrel
Heron/Egret

Raven

Weight
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The process

 What food items do we need to detect?




What food items do we need to detect?

Brisbane Airport was chosen for protocol development.

- bird diet data is available

- wildlife-strike data going back to 2006

- Bird carcasses available
- range of environments is a challenge

- Assistance from Avisure



What food items do we need to detect?

Brisbane Airport was chosen for protocol development.

- We also have samples from Canberra, Hobart



What food items do we need to detect?

Insects, spiders, reptiles, frogs, mice, worms, plants, birds



Brisbane Airport  Tidal estuary/aquatic
i b S MEREE T A - ,

fish, crustaceans, molluscs, aquatic plants

3d- Public areas, carparks
Food scraps carrion



What food items do we need to detect? [miei

Food of the Maned Duck Chenonerta jubata During the Breeding Season
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Gruzng represesied over 95% of Mased Duck feeding bebaviowr recorded during the breeding seasor; the remainder
picking imects off dw water. Dabbling ooosmed osly 0 obtain gric. From oosophagral smalhvsis, over 9% lﬁ:pu
percentapel of the dhet wan berneerial plast material, with 0075 heasg inveriebratey, Maned Duck fermsles do sot S their
det i Tevoun of ievenchratey when bicodesg, Maditional rr,n.--m:.—.nh fior beeodng come from plast fod. There was e
evidence Pt particular focd nems wese selected. The deet of decidings resembled that of sdults

Contents lists avsilebde ol Sciarcelirsc

Landscape and Urban Planning

journal hemepage: www.elseviar com/lacatallandurbplan

The Food and Feeding Ecology of the
Foraging distances and habitat preferences of a recent urban coloniser: Cattle Egret, Ardeola fbis, when
The Australian white ibis Mesting in South-East Quecnsland

John M. Martin®**, Kris French®, Geoffrey A. Ross®, Richard E. Major
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AETICLE INFO ABSTRACT
Seticie hintery. Awwtratianwhine s popolacions have increased inmamyarban arcas whsie rrad sional inkand populations
Brcrived 3T Febawary 2010 have declined, In nstamoes whiare conllens Rave cocurred Lind Managers Rave been SCensed 1o Femove
Zecrived is revised form 16 March 2011
il i niEts and eEEs 00wl Jduls ar 2 gre scake. Wiry 1he [screase in urban populations and local musagement
COEp larch
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throagh che urban lendscape o idencify important rescurces. To gain a beber understanding of the
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breeding scasens, and from the stomach contesits of 21 adults, They ate s wide range of animals, mosily
taking orthopreran inseots (especially tke Acrididae), but also skinks, firogs, cicadas and spiders. They
fed almast @nlirely on pastares, prefersing maist b dry sttuations, Most fad noassocation with cantle but
a1 uimes mary fod tndependently, most noticeably when on fooded pasture, They =d ticks and flics




&

Australian
museum

What food items do we need to detect?

Non-avian data from bird-strike records

Scientific name

Common Name

Cairns Airport Lepidoptera Noctuidae Eudocima phalonia Fruit Piercing Moth
Cairns Airport Hymenoptera Formicidae Crematogaster spp. cocktail ants
Cairns Airport Coleoptera Carabidae Notagonum spp Ground Beetles
Cairns Airport Coleoptera Chrysomelidae Cephaloleia spp leaf beetle
Cairns Airport Lepidoptera Noctuidae Helicoverpa spp Budworm moth
Cairns Airport Hemiptera Cicadidae Psithyristria spp Cicada
Canberra Airport Lepidoptera Noctuidae Agrotis munda Brown cutworm moth
Darwin Airport (RAAF Darwin) Isoptera Termitidae Schedorhinotermes breinli  NT Termite
Darwin Airport Diptera Muscidae Stomoxys spp stable fly
Darwin Airport Lepidoptera Noctuidae Masalia spp moth
elbourne Diptera Drosophilidae Drosophila spp fruit flies
Melbourne Rodentia Muridae Mus musculus mouse
elbourne Lepidoptera Noctuidae Mythimna spp Army cutworm
ockhampton Airport Orthoptera Acrididae Locusta migratoria Migratory locust
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