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To study migration

« Record light levels
« Time of noon = Longitude

« Day length = Latitude
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To study cavity use

« Look for abrupt light changes
« Periods of dark during the day
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Benefits

« Inexpensive

« Independent of cavity location
« Individual data

« Long observation periods



Used to

« Assess activity in rodents

o in/out of nest

o above/below ground



Used to

« Assess activity in rodents

o in/out of nest
o above/below ground
« Assess cavity use in northern flickers

o in/out of cavity

)ominic Sherony via Wikimedia Commons



Used to

« Assess activity in rodents

o in/out of nest
o above/below ground

« Assess cavity use in northern flickers
o in/out of cavity

« Assess incubation in shorebirds

o incubating/non-incubating
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via Wikimedia CWS.



Used to

« Assess activity in rodents

o in/out of nest
o above/below ground

« Assess cavity use in northern flickers
o in/out of cavity

« Assess incubation in shorebirds

o incubating/non-incubating

But data processing!

. S. Fish-and Wildlife Service'
‘ via Wikimedia CWS.



cavityuse: An R package

Leverage the power of

‘R
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Night

« Easier « Harder
 Lightvaries o All dark
« Look for light/dark patterns « Look for sunrise/sunset patterns




a) Overall cavity use:

Birds spend more time outside than inside cavities . > n
Flickers use cavities more than Sparrows / S }




b) Incubation cavity use:

Incubating flickers use cavities more than Non-incubating (Other) flickers & Sparrows
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a) Overall cavity use

« Both spend more time outside than inside cavities

mean % of day
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a) Overall cavity use
« Both spend more time outside than inside cavities 197
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b) Incubation cavity use
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b) Incubation cavity use

 Incubating flickers use cavities more than

o Brooding flickers
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b) Incubation cavity use

 Incubating flickers use cavities more than
o Brooding flickers

o Other flickers (without eggs or nestlings)
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‘ incubating - brooding E other
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b) Incubation cavity use

« Incubating flickers use cavities more than 1007

**

o Brooding flickers "
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a) Overall cavity use

Sparrows do not use cavities } #

Flickers use cavities more than Sparrows
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b) Incubation/Brooding cavity use

Incubating (with eggs) and Brooding (with nestlings) flickers use cavities more than Non-

Incubating/Brooding (Other) flickers & Sparrows
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a) Overall cavity use —
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‘ incubating - brooding E other

b) Incubation/Brooding cavity use
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‘ incubating - brooding E other

b) Incubation/Brooding cavity use

Incubating and Brooding flickers:
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b) Incubation/Brooding cavity use
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b) Incubation/Brooding cavity use
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Gow et al. 2015 |B|S

U international journal of avian science

: : : . . Ibis (2015), 157, 167—170
« Measured nighttime cavity use in flickers

« Scored use by hand
Short communication

cavityuse

« Scored by computer Cavity use throughout the
annual cycle of a
migratory woodpecker

revealed by geolocators
ELIZABETH A. GOW," KAREN L. WIEBE' &
JAMES W. FOX?'

' Department of Biology, University of Saskatchewan,
112 Science Place, Saskatoon, SK, S7N 5E2, Canada
2British Antarctic Survey, High Cross, Madingley Road,

Cambridge CB3 OET, UK




Scoring @

cavityuse

Gow et al. 2015
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Results match expectations:

Pwieland via Wikimedia Commons




Results match expectations:

« Overall daytime cavity use
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Results match expectations:

« Overall daytime cavity use
 Relative daytime vs. nighttime cavity use
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Results match expectations:

« Overall daytime cavity use
 Relative daytime vs. nighttime cavity use
« Behaviour

o Cavity-users vs. Noncavity-users

o Breeding cavity use

Pwieland via Wikimedia Commons
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Results match expectations:

« Overall daytime cavity use
 Relative daytime vs. nighttime cavity use
« Behaviour

o Cavity-users vs. Noncavity-users
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« Overall nighttime cavity use
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Results match expectations:

« Overall daytime cavity use
 Relative daytime vs. nighttime cavity use
« Behaviour

o Cavity-users vs. Noncavity-users

o Breeding cavity use

« Computer-vs. Human-scored

Results don't match expectations:

« Overall nighttime cavity use
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« Improve nighttime detections

o Detect more types of light transitions




« Improve nighttime detections

o Detect more types of light transitions
« Test different applications
o Different species (swifts? bats? squirrels?)
o Different cavities (chimneys? caves? burrows?)

o Different behaviour (shorebird incubation?)
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« Compare to ground observations



« Improve nighttime detections

o Detect more types of light transitions
« Test different applications
o Different species (swifts? bats? squirrels?)
o Different cavities (chimneys? caves? burrows?)
o Different behaviour (shorebird incubation?)

« Compare to ground observations

Ground truthing!



Openly developed on GitHub 02 http://github.com/steffilazerte/cavityuse

« How to download/install cavityuse

e HOw to use cavityuse

« Contribution (feature-requests, bugs, code!)



http://github.com/steffilazerte/cavityuse

Openly developed on GitHub 02 http://github.com/steffilazerte/cavityuse

« How to download/install cavityuse
e HOw to use cavityuse

« Contribution (feature-requests, bugs, code!)

Thanks!

steffilazerte.ca
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http://github.com/steffilazerte/cavityuse
https://steffilazerte.github.io/Presentations/
https://github.com/yihui/xaringan
https://remarkjs.com/
http://yihui.name/knitr
https://rmarkdown.rstudio.com/
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At the cavity

Human observation

Video surveillance

Audio surveillance

RFID loggers

At the individual

o GPS/Accelerometers collars
« Temperature loggers

« Light loggers (i.e. geolocators)



Limitations

« Knowing where potential cavities are
« Individual vs. Group patterns

« Cost (Equipment, technicians)

« Data Processing (time, reproducibility)




White-throated sparrows spent

e 0.8% (0.7 - 0.8) of their time Inside
e 96.9% (96.7 - 97.3) of their time Outside
e 0.8% (0 - 2.3) of their time was ambiguous




Sunrise / Sunset Detection

e See sunset and sunrise — "Out"

e« See NO sunset OR sunrise — "In"

« See either — "Ambiguous"




Sunrise / Sunset Detection

e See sunset and sunrise — "Qut"
e« See NO sunset OR sunrise — "In"

« See either — "Ambiguous"

Algorithm to detect sunrise/sunset

« Data from one geolocator to create the algorithm

o Tested on 4 others

« Days of calibration data




Detected . Missed

Sunrise / Sunset Detection

e See sunset and sunrise — "Qut"
e« See NO sunset OR sunrise — "In" 30

« See either — "Ambiguous"

Algorithm to detect sunrise/sunset

Count

« Data from one geolocator to create the algorithm
« Tested on 4 others

« Days of calibration data 10

Not bad!

|
Sunrise




