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Potential negative impact of devices

- Aberrant behaviours
Eg: device-induced behaviours 2
altered foraging behaviour °

- Physical injuries ©

© Cathal McNaughton

aWilson & Wilson 1989 b Phillips et al 2003 ¢ Buehler et al 1995



© Mark Powell

- Compromised energetics

Swimming performance
of penguins

©Greg Marshall
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How to dojit?

for flight is hard (impossible?)

Functional

ESSAY REVIEW
18, 10188 Measuring metabolic rate in the field: the pros and cons of
the doubly labelled water and heart rate methods

P. J. BUTLER.*t J. A. GREEN.* I. L. BOYD{ and J. R. SPEAKMANS§

Tha Joumal of Expermenial Blclogqy 213, 20582068

& 2010, Publishad by Tha Company of Biciogisis Lid
doi- 10, 1242 ek 043414

Application of the two-sample doubly labelled water method alters behaviour and
affects estimates of energy expenditure in black-legged kittiwakes

Jannik Schultner'?~, Jorg Welcker', John R. Speakman?, Erling S. Nordey” and Geir W. Gabrielsen'

CO; production in animals: analysis of potential
errors in the doubly labeled water method

KENNETH A, NAGY
Environmental Biology Diviston, Laboratory of Nuclear Medicine and Radiation Biology,
Uneversity of California, Los Angeles, Los Angeles, California 50024
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Flight program* of Prof. Pennycuick

To model flight performance of birds

Based on aerodynamic rules (can be applied
to particular birds and situations)

MODELLING THE
FLYING BIRD

Simulation of payload effect

C.). Pennyeuick

THEORETICAL ECOLOGY SERIES

*New version of the freeware available online at http://books.elsevier.com/companions/9780123742995






Flight 2010 Main Setup Screen

Either ...

Defime new bird below

Or ...

SPECIEs DATE
Short narne

Motes

BIVIE. category

() Passerine

Phalacrocoray carhio
Cormorant
Sarople of 7 from 5 Sweden maved age

Sex

() Ivlale (*) Ilied sarriple

Get bird from one of these databases:

Preset Birds | ‘ User Buds | | Wings database
bge Set all varables to Original defanlt walues
() Aydult

Set all wanahles to ser defanlt walues

() Irornature

Beset User defaults to Onginal defaults
(*) Non-passering () Female () Unknown () Unknown
First review settings, then:
Body Mass 2.58 kg Click to make displayed value User default =
e T 0 Bun program
e ke Fat Fraction 0
Flight Iluscle Ivlass 0266 kg (@) Flisht Muscle Fracn 0.104 Power Cmve
[#uirfrare Iase] A2 kg [Airfiare Fraction] 039 Glide Polar
[&0-up Mlass] 2.56 kg Bl Bt 0
Migration staulation
Payload Mass 0 kg @ Programmed O GPS
Payload Ditag Factor 100 Define environment
Mhgrate
Wing span 135 I (| Chravity (rafsec-scg) |
Wing area 0224 S0 Il
Lispect ratio 814 Wing shape checker | | S G 7 G U |
Start Cruse
[Energy height fat+protein] 1] kxn Lltitude A5L (1) 0 1]
[Freray height fat only] T Lir density (kgfra-cubed) 1225 (| 1225
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True air speed (m/s)

Vmp: The speed for minimum mechanical power
Variation in the mechanical power at Vmp

80 seabird species from 8 families

Payload masses from O to 5% of the body mass .
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Load in percent of the body mass



