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Using accelerometer “smart collars” to identify wolf behavioral
states and energetic costs

Bryce, C.M. 1, williams, T. M.%, Wilmers, C.C.2

1 Dept. of Ecology & Evolutlonary Biology, Unlver5|ty of California, Santa Cruz
2 Environmental Studies Dept., University of California, Santa Cruz

_____________ Methods Collaboration

Wolves are apex predators and cursorial hunters 1. Col |a r Ca li brat|0n
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Fig 4 Siberian husky wearing accelerometer collar during calibration trial
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 To what extent will wolves be able to modulate their locomotive § ¢ e o
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stressors of ecosystem change? L S : * Assess how wolves partition their energy into various behaviors
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Fig. 6 Biomechanical & kinematic gait analysis using ProAnalyst video software.
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Fig.1 A lone elk (Cervus elaphus) flees from wolves 2, DeterminatiOn Of Energetic COStS
 (Can quantifying the energetic costs of locomotion in these animals help

inform researchers of predatory events resulting from an animal’s
caloric deficiency, thereby giving predictive power for impending
human-wildlife conflict or population decline?

Open-flow respirometry For other species: Fig. 10 Wolves in hot pursit of el in Yellowstone
. R~ .7  Develop a more physiological, mechanistic understanding of how the metabolic
costs of transport for individual animals translate into community-wide effects
 Promote animal-borne accelerometry technology for assessing field metabolic
rate of various rare and/or elusive species
 E.g. “smart collars” currently being deployed by collaborators on mountain
lions (Puma concolor) and mule deer (Odocoileus hemionus) in CA & CO

Habitat loss and fragmentation are the primary threats to most wildlife
populations?. Additionally, anthropogenic climate change is disrupting
predator-prey interactions as interactors often respond differently to
ongoing change3. Increasingly degraded landscapes and declining prey
populations have magnified these effects on apex predators such as grey
wolves (Canis lupus)* which must maintain large territories to
accommodate their large nutritional demands-. Consequently, wolves may
cope with climate change by altering foraging patterns®, resulting in o — ._
elevated daily energetic costs to track shifting or diminishing prey = " " "* : Fig. 11 Mountain on walking on treadillwithin metabolic chamber
populations? as well as increased conflict with humans and livestock. Fi. 3 Typical Oa depression curve for an exerclsng animal i a metabolic chamber

Wild canids in general (e.g. African wild dogs, coyotes, foxes) and wolves in . . .
particular may be especially sensitive to increased energetic demands 3. Model Construction & Validation ONCiusSIonsS
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because they operate at the upper limits of mammalian aerobic Dynamic state variable model

metabolism?, exhibiting maximum aerobic performance over three times 1. Incorporate caloric costs of locomotion * Calibrated accelerometer collars may provide a critical link between movement
greater than most placental mammals®®. This research will develop the 2. Predict foraging movements in wild wolves ecology, behavior, energetics and environmental characteristics in wild animals
technology necessary to quantify these additional movement costs and Field Validation | . _ _ |
gen.erate models for preo!icting wolf locomotive responses to ongoing 1. Ground-truth accelerometry technique with captive wolves . %frigisct(:?;jrcea:]a(;:zailetsgfcg:;f t':]aer':;ﬁz; ?;::J::Egcvcho;ze;:if;:léd;ilst
environmental perturbation. 2. Investigate field metabolic rate on free-ranging wolves work to survive, which is predicted to change with environmental circumstances
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