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Tracking Energy Dynamics

ÅEnergetic Expenditure     Environment

ÅTraditional techniques are invasive, time 

intensive and logistically difficult, & costly

ÅCollecting measures on more than just a 

few individuals becomes unwieldy

From Paterson et al. 2021

J Erlenbach



Infrared Thermography for Indices of Metabolic Rate

Rzucidlo, Curry, Shero ï 2023, BMC Biology



ótrueô = 40 brpm

0.63 Hz = 38 brpm

1.64 Hz = 98.4 bpm

ótrueô = 103 bpm

Pulling out subtle physiological signals
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IRT-derived vital signs across species

Mammal (n = 33)

Bird (n=6)

Respiration Rate Heart Rate

Mammal (n = 33)

Bird (n=6)
84.8%

50%

66.7%

33.3%

MAE = 1.9 brpm, 4.4% MAE = 2.6 bpm, 1.3%

Rzucidlo, Curry, Shero ï 2023, BMC Biology



Northern elephant seal,True RR = 12 bpm
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Rzucidlo et al. Under Review



True RR = 12 bpm
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Northern elephant seal,True RR = 12 bpm; True HR = 59 bpm
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Rzucidlo et al. Under Review
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Variable Environment

Rzucidlo et al. Under Review



Application to Free -Living Animals

Weddell seal
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Application to Free -Living Animals

Weddell seal

Respiration Rate
38 brpm 10 brpm
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Application to Free -Living Animals

Weddell seal

Heart Rate

99 bpm 56 bpm

38 brpm 10 brpm
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óFitbitsô
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Ways to Measure Body Size and 
Condition - Photogrammetry

De Bruyn et al. 2009Shirane et al. 2020



Tracking Energy DynamicsTaking to the Air

Bierlich et al. 2021 Photo: Dave Johnstonôs lab



Taking to the Air



Taking to the Air
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Structure from Motion      

(SfM) Approach

Å360-degree flight plan (orbit 

mode), at 20-40m altitude

ÅOblique angle photographs to 

capture low-profile animal 

shape

Shero et al. 2021 ï Methods in Ecology & Evolution


