
INTRODUCTION

Thousands of oil and gas well sites exist in the boreal forest of 
Alberta. When these sites are no longer productive, they are 
required to be reclaimed based on soil, vegetation and 
hydrological metrics to meet an equivalent capability as prior 
to disturbance. 

Limited information exists on how songbird communities 
respond to well site reclamation efforts in the boreal forest.
The efficacy of acoustic methods used in this study will be 
assessed, as they have been used infrequently to determine 
bird response to disturbance. Knowledge of the impact on bird 
communities that reclamation efforts have had is important in 
ensuring ecological recovery of well sites in Alberta.

The songbird community was surveyed using the Wildlife Acoustics 
SM3 at 23 reclaimed well sites in mesic deciduous stands in 2015 
and 2016. Grids of 25 GPS time synced microphones were 
deployed in a 35m spaced grid (n=575 microphone locations) on 
the well site footprint and adjacent forest. A Hemisphere S320 GPS 
was used to determine positions of microphones. 

The state of vegetation regeneration at reclaimed wells was 
determined using point intercept transects and woody plant stem 
counts. Ground based photogrammetry and UAV flights using a 
3DR IRIS+ were performed at a subset of sites (n=9) to map 
vegetation structure. 

The program XBAT (MATLAB environment) was used to calculate 
positions of individuals based on time of arrival difference of songs 
to subsequent microphones in the array. All vocalizations of  
passerine species that met quality criteria were localized at each 
site at three, three minute blocks during the dawn chorus for 
comparison to point counts. 

Acoustic localization can improve studies of bird behaviour 
and habitat use, as it allows collection of spatial data on birds 
with limited impact of human observers4. This method was 
suitable for study of bird response to regeneration on well 
sites as disturbances this size can be effectively bound by 
microphone arrays.

Reduction of error in localization will improve measurements 
of bird response to well site reclamation. In 2016, accurate 
microphone positions, air temperature and humidity data 
were collected in effort to reduce error. 

DISCUSSION

FUTURE DIRECTIONS

Results form acoustic localization will be used to determine 
how the passerine community responds to vegetation 
regeneration at different local spatial scales. These results will 
be compared to conventional methods such as point counts.

Singing locations of ovenbirds will be used to develop 
territories and assess response to regeneration in greater 
detail. The distance of the centroid of singing locations of 
individual birds from the centre of a reclaimed well site, and 
the proportion of singing locations within well site footprints 
will be used to determine how use changes with vegetation 
regeneration.

High resolution vegetation data collected through ground 
surveys and photogrammetry models using UAVs will improve 
assessment of vegetation recovery on reclaimed wells.

METHODS

RESULTS

BIRD USE OF RECLAIMED WELL SITES IN THE BOREAL FOREST OF ALBERTA

SCOTT WILSON, DR. ERIN BAYNE 
DEPARTMENT OF BIOLOGICAL SCIENCES, UNIVERSITY OF ALBERTA

A broad range of indicators 
should be used to effectively 
measure ecological recovery 
of reclaimed well sites 
including birds. High 
resolution bird and plant 
data collected in this study 
are required to increase 
understanding of the rate 
and trajectory of recovery 
following well site 
reclamation. This 
information can be used to 
determine thresholds in 
vegetation regeneration for 
species specific use of 
reclaimed well sites. 

ACKNOWLEDGEMENTS

Michael Bodnar, Caroline Walter, Melissa Kucey, and Jocelyn Gregoire for assistance with field 
data collection.

SUPPORT FOR THIS PROJECT IS PROVIDED BY:REFERENCES
1. Ruiz-Jaen MC and Aide TM. 2005. Restoration success: how is it being measured? Restoration 
Ecology 13: 569-577.
2. Brady CJ and Noske RA. 2010. Succession in bird and plant communities over a 24 year 
chronosequence of mine rehabilitation in the Australian monsoon tropics. Restoration Ecology 
18: 855-864.
3. Ehnes M and Foote J. 2015. Comparison of autonomous and manual recording methods for 
discrimination of individually distinctive ovenbird songs. Bioacoustics 2: 111-121.
4. Mennill DJ, Battison M, Wilson DR, Foote JR and Doucet SM. 2012. Field test of an affordable, 
portable, wireless microphone array for the spatial monitoring of animal ecology and 
behaviour. Methods in Ecology and Evolution 3: 704-712.

Figure 5. Reclaimed well sites at various stages of vegetation recovery.
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Increasing importance is placed on 
ecological recovery of reclaimed 
infrastructure using multiple indicators 
in comparison to a reference condition1. 
Bird communities are good indicators of 
ecological recovery, as they require 
variation in woody plant structure for 
foraging and nesting, and are dependent 
on other taxa for nutrition2. 

The objectives of this study are to use 
acoustic bird data, and fine scale 
vegetation data to understand how 
vegetation recovery influences bird use 
of reclaimed well sites in the boreal 
forest of Alberta.

Figure 1. Location of 
study sites.

All ovenbird vocalizations 
were localized at each site 
from 5:30-8:30 AM. 
Individual  ovenbirds were 
identified using 
spectrogram cross 
correlation (SPCC3). Exact 
logistic regression was 
used to determine how the 
probability that individuals 
would sing from well site 
footprints was influenced 
by different vegetation 
regrowth metrics.

Figure 2. Microphone layout used with 
example ovenbird singing locations

Figure 7. Example orthomosaic well 
site image overlain with bird singing 
locations

Figure 6. Spectrograms 
displaying individual 
variation in ovenbird song. 
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Figures 3 and 4. Example 
95% kernels of singing 
locations determined 
from acoustic 
localization. 

Playback experiments to 
test the accuracy of 
acoustic localization for 
selected species in 
mesic deciduous stands 
yielded acceptable 
levels of error (3.04 ±
0.39m, mean ± 95% CI).

Preliminary data from 
2015 sites (n=9) found 
that species associated 
with early stages of 
forest regeneration sang 
from reclaimed well 
sites, including alder 
flycatcher and clay-
coloured sparrow. 

A total of 24 ovenbirds were 
identified using acoustic cues, 
spatial locations, and SPCC. 

Species sensitive to 
disturbance such as ovenbirds 
only sang from reclaimed well 
sites when shrub and ground 
cover were similar to the 
adjacent forest, and trees 
approached heights half of 
those in the adjacent forest.

Methods evaluated in 
this study will increase 
efficacy of reclamation 
monitoring for birds. A 
broad range of 
indicators, including 
birds, should be used 
to promote ecological 
resiliency of reclaimed 
infrastructure and 
reduce the lasting 
impact of well site 
disturbances. 


