Harmonic radar tracking of
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Individual fly observations, movement
parameterization, and modeling
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Introduction

* Insect movement important

e Studying movement difficult

— Mark release recapture
— Tethered flight (flight mill)

— Tracking ,
— Mammals, birds, fish, insects

Outline

e Tephritid harmonic radar
— Developing nitinol tags

— Tracking methods/results
— Modeling




Tracking insects
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Tracking insects

Harmonic radar

Out going signal
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Return signal

(inexpensive, no battery, no ID)



How to video
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Tag development
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* Nitinol wire ¢ Schottky diode * Silver paint/epoxy



Tag development




Papaya — prodded
Y

Papaya — natural movement

Field experiments

Tracking individual flies

Papaya — over time

P “aw

Not address'\ed in this talk

» Step-distance

Turning angle

e Speed




* Release/track/mark

* Wait 5 minutes
- If no move, poke

* 10 step target




Papaya field — prodded

Bactrocera jarvisi (colony flies)
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Papaya field — prodded

Bactrocera tryoni (wild flies)
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Papaya field — natural movmt

Bactrocera tryoni (wild flies)
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Papaya field — over time

v Mean step distance 25
16+5m
. Mean speed Step length
* Flies released 1.740.5 m/h =145m

Flight directions

and tracked 15
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X Fly ID undetermined




Mac nut — over time

Cuelure MAT — ‘mass’ tagged fly releases
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Papaya field — modeling

Field tracking ™
data A

100 flies, 100 steps

Random walk = Correlated 0 Hidden £
model C random walk D Markov E
simulations model model
& simulations  * simulations
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.1, Harmonic
' radar
tracking

e Accessible o

- Tags and tracking with
undergrads

* [nexpensive
- Tags (several dollars)
- Transceivers (~S5-8k)

* Tracking

- Best for in-field
movements (hundreds
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How to video
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