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1.0 OBJECTIVES 
The objectives of the breeding bird survey were to describe species presence, relative abundance, and habitat 
use of breeding birds in selected portions of the Canadian Natural Resources Limited (Canadian Natural) Kirby 
In-Situ Oil Sands Project (the Project) Lease Area.  Canadian Natural committed to conducting this work in its 
response to question 62a of the round 2 Supplemental Information Requests (Canadian Natural 2009).  The 
breeding bird survey was designed to provide coverage of the eastern and western extremities of the Lease area 
within representative vegetation types where habitat was the least disturbed by human activity.  Surveys were 
conducted June 26 to 30, 2009.  The eastern and western extremities were not surveyed during baseline wildlife 
surveys in the Project Lease Area from June 14 to 16, 2001 because they were not a part of the project at that 
time.  Methods used for data collection were consistent with those used for baseline breeding bird data 
collection.  Combined, the 2001 and 2009 studies provide adequate breeding bird survey coverage of the Project 
Lease Area. 

2.0 METHODS 
Breeding bird survey locations were placed in portions of the Project Lease Area that were not surveyed in 2001 
at the request of Alberta Sustainable Resource Development (ASRD).  Specifically, surveys were conducted on 
the eastern and north-western edges of the Lease Area across a broad range of ecosite phases, wetland types, 
and disturbed habitats (Figure 1).  Breeding bird survey point-counts were conducted June 26 to 30, 2009 and 
were timed to coincide with the breeding season for neo-tropical migrants (e.g., passerines), which 
encompasses the month of June in northern Alberta. 

Methods were consistent with those of the North American Breeding Bird Survey (Ralph 1993).  Breeding bird 
surveys commenced approximately thirty minutes before sunrise and were completed each day no later than 
10:00 a.m.  Each point-count session lasted five minutes in duration.  Two minutes of silence preceded each 
point-count to allow birds to adjust to the presence of the observers.  To eliminate bias in bird detection, point-
counts were not done during periods of high winds, heavy rains, or thick fog, which can reduce the likelihood of 
detecting species presence. 
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Plots were established a minimum of 250 m apart in forested habitats and 500 m apart in open habitats.  Plots 
outside of disturbed habitats were located more than 100 m from any nearby disturbances (e.g., clearings, 
roads, cutlines).  Ideally, all birds observed within a 100 m radius from the plot centre are recorded for the 
purpose of habitat association analysis.  However, ecosite phase and wetland patches are often less than 200 m 
in diameter in the Oil Sands Region, especially for rarer ecosite phases and wetland types.  Therefore, all birds 
recorded within a 50-m radius at each plot were included in the breeding bird survey data analyses.  Sample 
plots were selected such that they fell only within ecosite phases or wetland types that were contiguous within a 
50 m radius of the plot centres.  Survey plots were located to maximize representation of the diversity of ecosite 
phases and wetlands types in the Lease Area based on Alberta Vegetation Inventory (AVI) mapping.  Ecosite 
phases and wetlands types were not sampled strictly in proportion to their availability, as this would have led to 
under-representation or exclusion of less common types.  Vegetation types sampled frequently in 2001 were 
given a lower priority for sampling during the 2009 surveys.  More common ecosite phases and wetlands types 
on the Lease were sampled more frequently on average due to their availability and the required spacing 
between plots.  Breeding bird survey plots were distributed fairly evenly between the northwest and southeast 
survey areas (Figure 1), with survey intensities of 0.02 and 0.03 plots per ha, respectively.  All observations 
beyond a 50 m radius at each plot and those noted while travelling between point-counts were recorded as 
incidental observations. 

In total, 57 breeding bird point counts were conducted in 14 ecosite phases, wetlands types and disturbed 
habitats in the Project Lease Area during the June, 2009 survey (Table 1). 

Table 1: Vegetation Types Sampled during the Breeding Bird Surveys in the Project 
Lease Area, 2009 

Ecosite Phases/Wetlands Types(a) Map Code Number of Plots 

lichen jack pine a1 6 

blueberry jack pine-aspen b1 2 

blueberry white spruce-jack pine b4 1 

wooded bog BTNN 12 

burn burn 2 

Labrador tea−mesic jack pine-black spruce c1 12 

low-bush cranberry aspen d1 3 

disturbed-clearcut disturbed-clearcut 1 

disturbed-vegetated disturbed-vegetated 1 

disturbed-wellpad disturbed-wellpad 1 

shrubby fen FONS 2 

wooded fen FTNN 9 

Labrador tea−subhygric black spruce-jack pine g1 4 

shrubby swamp  SONS 1 

Total 57 
(a) Beckingham and Archibald (1996) and Halsey et al. (2003). 
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2.1 Data Analysis 
Areas of anthropogenic (i.e., man-made) disturbance can be split into different categories depending on the 
nature of disturbance and vegetation succession.  However, subdividing data reduces sample sizes and may 
obscure significant habitat preferences and avoidances.  Therefore, all observations collected in disturbed 
habitats were pooled within a ‘disturbed’ habitat class for the purpose of data analysis. 

Descriptors of bird community composition were calculated for each plot using the data collected.  Descriptors 
included bird species abundance, richness and diversity, with diversity calculated using the Shannon-Weiner 
Index (Krebs 2009). 

Species richness (i.e., number of species) and diversity were tested statistically to determine whether they 
differed among habitat types.  To determine if mean breeding bird richness per plot was different among habitat 
types, ANOVA was performed using SAS (SAS 2002).  As count data are expected to follow a Poisson 
distribution, species counts were first adjusted using a square root transformation (Sokal and Rohlf 1995).  If the 
square root transformation was not effective at normalizing the data, a non-parametric Kruskal-Wallis test was 
performed using SAS (SAS 2002).  Diversity values are not normally distributed data.  Therefore, a 
non-parametric Kruskal-Wallis test was performed using SAS (SAS 2002) to determine if mean breeding bird 
diversity per plot was different among ecosite phases and wetlands types. 

3.0 RESULTS 
3.1 2009 Breeding Bird Survey Results Summary 
Twenty-four different species and 183 individual birds were detected within 50-m radii of plot centres during the 
2009 breeding bird surveys (Table 2).  Three species comprised about 55% of the bird observations.  Yellow-
rumped warbler was the most abundant species detected, followed by dark-eyed junco and chipping sparrow.  
The next most abundant species were gray jay, hermit thrush, ruby-crowned kinglet and Lincoln’s sparrow, 
which together comprised another 27% of the total bird observations.  Common nighthawk was the only 
‘Sensitive’ species recorded (ASRD 2006).  No ‘May Be At Risk’, or ‘At Risk’ species were recorded. 

Two species listed as ‘Sensitive’ were observed incidentally during breeding bird surveys; Swainson’s hawk, and 
pileated woodpecker.  The yellow-bellied flycatcher was also observed incidentally, and was the only species 
observed whose status is ‘Undetermined’.  No species with the provincial status of ‘May Be At Risk’, or ‘At Risk’ 
(ASRD 2006) were recorded incidentally.  A complete record of all bird species observed incidentally is provided 
in Attachment I. 
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Table 2: Breeding Bird Detections and Habitat Types in the Project Lease Area, 2009 

Species 
Species Code 

(American 
Ornithologists’ Union) 

Vegetation Type Map Codes(a)  Total Number of 
Observations 

Provincial 
(ASRD 2006) 

Status 

yellow-rumped warbler YRWA a1, b1, b4, BTNN, burn, c1, d1, FTNN, g1 44 Secure 

dark-eyed junco DEJU a1, BTNN, burn, c1, FONS, FTNN, g1 30 Secure 

chipping sparrow CHSP a1, BTNN, c1, disturbed-clearcut, disturbed-
vegetated, disturbed-wellpad, FONS, FTNN 27 Secure 

gray jay GRAJ a1, BTNN, FTNN, g1 14 Secure 

hermit thrush HETH a1, BTNN, c1, FTNN, g1 14 Secure 

ruby-crowned kinglet RCKI BTNN, c1, FTNN, g1 11 Secure 

Lincoln's sparrow LISP BTNN, FONS, FTNN, SONS 10 Secure 

palm warbler PAWA c1, FTNN 5 Secure 

red-eyed vireo REVI b1, d1 3 Secure 

Swainson's thrush SWTH c1 3 Secure 

red-breasted nuthatch RBNU disturbed-clearcut 2 Secure 

boreal chickadee BOCH c1, FTNN 2 Secure 

alder flycatcher ALFL SONS 2 Secure 

white-throated sparrow WTSP d1 2 Secure 

white-winged crossbill WWCR b1, d1 2 Secure 

clay-coloured sparrow CCSP b1, c1 2 Secure 

ovenbird OVEN disturbed-clearcut 2 Secure 

common raven CORA a1, BTNN 2 Secure 

yellow-bellied sapsucker YBSA a1 1 Secure 

common nighthawk CONI c1 1 Sensitive 

golden-crowned kinglet GCKI SONS 1 Secure 

Tennessee warbler TEWA c1 1 Secure 

swamp sparrow SWSP d1 1 Secure 

winter wren WIWR d1 1 Secure 

TOTAL 183  
(a) Beckingham and Archibald (1996); Halsey et al. (2003). 

3.1.1 Species Richness and Diversity 
Seven bird species occurred in three or more of the ecosite phases and wetland types surveyed (Table 2).  
Thirteen species occurred in two or more ecosite phases and wetland types, while eleven species occurred in 
only one ecosite phase or wetlands type.  The yellow-rumped warbler was the most widespread of the recorded 
species, as it was observed in nine of the eleven ecosite phases and wetland types surveyed. 

Among ecosite phases and wetlands types that were sampled more than once, mean species richness and 
mean species diversity was greatest within the wooded fen (FTNN) wetlands type (Table 3).  Richness and 
diversity were also high in wooded bog (BTNN).  However, statistical analysis (ANOVA) of the species richness 



 

Date: August 17, 2009 
Project No. 06-1346-015 
To: Jon Gareau, Canadian Natural Resources Limited 6 
 

MEMORANDUM 

(p=0.46, df=11) and diversity data (p=0.51, df=11) did not find a significant difference in richness or diversity 
between the sampled ecosite phases and wetlands types in the Project Lease Area. 

Table 3: Breeding Bird Species Richness and Diversity by Habitat Type on the Project Lease Area, 
2009 

Vegetation Type(a) Map Code Number of Plots Mean Richness  
(± SE) 

Mean Diversity(b) 
(± SE) 

wooded bog BTNN 12 2.6 ± 0.3 1.3 ± 0.1 

Labrador tea−mesic jack pine-black spruce c1 12 2.3 ± 0.3 1.1 ± 0.2 

wooded fen FTNN 9 3.1 ± 0.4 1.5 ± 0.2 

lichen jack pine a1 6 2.2 ± 0.4 1.0 ± 0.3 

Labrador tea−subhygric black spruce-jack pine g1 4 2.5 ± 0.9 1.0 ± 0.5 

low-bush cranberry aspen d1 3 2.0 ± 0.6 0.8 ± 0.4 

disturbed Disturbed 3 1.7 ± 0.7 0.5 ± 0.5 

blueberry jack pine-aspen b1 2 2.5 ± 0.5 1.3 ± 0.3 

burn burn 2 2.0 ± 0.0 1.0 ± 0.0 

shrubby fen FONS 2 2.5 ± 0.5 1.2 ± 0.3 

blueberry white spruce-jack pine b4 1 1.0 ± 1.0 0.0 ± 0.0 

shrubby swamp SONS 1 3.0 ± 3.0 1.5 ± 1.5 
(a) Beckingham and Archibald (1996); Halsey et al. (2003). 
(b) Species diversity was calculated using the Shannon-Weiner Index (Krebs 2009). 
Note:  SE = Standard Error. 

Although sample sizes were too small to be conclusive, results from these breeding bird surveys suggest that 
wooded fen (FTNN), wooded bog (BTNN), Labrador tea−subhygric black spruce-jack pine (g1), blueberry 
jackpine-aspen (b1), and shrubby fen (FONS) provided the most important habitats for breeding birds in the 
survey area based on species richness and diversity measures.  Shrubby swamp (SONS) habitat was measured 
as having higher species richness and diversity than all ecosite phases and wetlands types with the exception of 
wooded fen (FTNN).  However, as only one plot was located in shrubby swamp (SONS), the estimate of species 
richness and diversity for that wetland type may not be reliable. 

3.2 Comparison of 2001 to 2009 Breeding Bird Survey Results 
In both 2001 and 2009, a wide variety of bird species were recorded during the breeding bird surveys.  The 2001 
results were included in Volume 5, Appendix VI of the Canadian Natural Kirby In-Situ Oil Sands Project 
Application for Approval (Canadian Natural 2007), submitted to the Alberta Energy and Utilities Board and 
Alberta Environment, September 2007.  Thirty-four and twenty-four species were recorded within 50 m of survey 
plot centres in 2001 and 2009, respectively.  In 2001 and 2009 combined, thirty-eight species were observed, 
twenty of which were found in both survey periods.   

Within 50 m of plot centres, alder flycatcher, boreal chickadee, chipping sparrow, clay-coloured sparrow, dark-
eyed junco, gray jay, hermit thrush, Lincoln’s sparrow, ovenbird, palm warbler, red-breasted nuthatch, red-eyed 
vireo, ruby-crowned kinglet, Swainson’s thrush, swamp sparrow, Tennessee warbler, white-throated sparrow, 
white-winged crossbill, winter wren, and yellow-rumped warbler were observed in 2001 and 2009.  These 
species are all listed as ‘Secure’ provincially (ASRD 2006). 
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In both 2001 and 2009 surveys, the yellow-rumped warbler was the most frequently observed species.  Dark-
eyed junco, gray jay, chipping sparrow, and ruby crowned kinglet were observed frequently in both 2001 and 
2009 surveys. 

Common snipe, common yellowthroat, greater yellowlegs, hairy woodpecker, killdeer, LeConte’s sparrow, 
magnolia warbler, Nashville warbler, olive-sided flycatcher, red-winged blackbird, tree-swallow, western tanager, 
western wood-pewee and yellow-bellied flycatcher were only recorded in 2001 within 50 m of plot centres.  Of 
the species only observed in 2001, common yellowthroat and western tanager are listed as ‘Sensitive’, yellow-
bellied flycatcher is listed as ‘Undetermined’, while all others are considered ‘Secure’ (ASRD 2006).  Common 
nighthawk, common raven, and golden-crowned kinglet were observed within 50 m of survey plot centres only in 
2009.  Of these species, common nighthawk is listed as ‘Sensitive’, while the two other species are ‘Secure’ 
(ASRD 2006).  The greater number of species observed in 2001 is likely due to a combination of a greater 
number of breeding bird plots surveyed as well as a greater number of habitat types surveyed at that time.  The 
portion of the Lease area from which survey plots were selected in 2001 made up about 62% of the Lease.  In 
2001, 105 breeding bird plots were surveyed compared to the 57 plots surveyed in 2009.  All the ecosite phases 
and wetlands types surveyed in 2009 were surveyed in 2001, with the exception of burned areas and blueberry 
white spruce-jack pine (b4).  Shrubby marsh (MONS), shrubland, treed swamp (STNN) and shallow open water 
(WONN) were surveyed in 2001, but not in 2009.  These differences were due mainly to the variation between 
relatively rare ecosite phases and wetlands types as delineated by the AVI data used to guide plot selection, and 
the actual vegetation types observed on the ground.  Accurate ecosite phase and wetlands type identification 
requires a fine scale examination of vegetation in the field (Beckingham and Archibald 1996), whereas AVI data 
is derived from 1:20,000 aerial photography (ASRD 2008). 

In the results of each of the 2001 and 2009 surveys, species richness and diversity did not differ significantly 
between vegetation types.  However, some trends are evident.  Species richness and diversity were high in 
wooded bog (BTNN) and shrubby fen (FONS) wetlands types in both survey periods.  Some differences were 
also evident between the two sample periods and locations.  Wooded fen (FTNN) and Labrador tea−subhygric 
black spruce-jack pine (g1) showed high richness and diversity in 2009, but more moderate richness and 
diversity in the data collected in 2001.  Blueberry jackpine-aspen (b1) showed relatively high richness and 
diversity in 2009 data, but low richness and diversity in 2001 data. 

As expected based on a comparison of 2009 and 2001 results, pooling the data suggests that mean species 
richness and diversity are high in shrubby fen (FONS) and wooded bog (BTNN) (Table 4).  Other wetlands 
types, such as shrubby marsh (MONS), wooded fen (FTNN), and shallow open water (WONN) also showed high 
species richness and diversity.  Although only sampled once, observations at the plot in wooded swamp (STNN) 
also measured relatively high richness and diversity.  However, even with the increased sample sizes obtained 
by pooling data from the two survey periods, statistical analysis (ANOVA) of the species richness (p=0.06, 
df=17) and diversity data (p=0.11, df=17) did not find a significant difference between the sampled ecosite 
phases and wetlands types. 
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Table 4: Breeding Bird Species Richness and Diversity by Habitat Type in the Project Lease Area, 
2001 and 2009 Data Combined 

Vegetation Type(a) Map Code Number of Plots Mean Richness  
(± SE) 

Mean Diversity(b) 
(± SE) 

lichen jack pine a1 11 2.1 ± 0.3 1.0 ± 0.2 

blueberry jack pine-aspen b1 4 2.0 ± 0.4 0.9 ± 0.3 

blueberry aspen-white spruce b3 1 2.0 ± 2.0 1.0 ± 1.0 

blueberry white spruce-jack pine b4 1 1.0 ± 1.0 0.0 ± 0.0 

wooded bog BTNN 14 2.9 ± 0.3 1.4 ± 0.1 

burn burn 2 2.0 ± 0.0 1.0 ± 0.3 

Labrador tea−mesic jack pine-black spruce c1 22 2.5 ± 0.2 1.2 ± 0.1 

low-bush cranberry aspen d1 7 1.7 ± 0.4 0.6 ± 0.3 

low-bush cranberry aspen-white spruce d2 10 2.2 ± 0.4 0.9 ± 0.2 

disturbed Disturbed 3 1.7 ± 0.7 0.5 ± 0.5 

shrubby fen FONS 19 3.2 ± 0.3 1.5 ± 0.2 

wooded fen FTNN 33 2.9 ± 0.2 1.4 ± 0.1 

Labrador tea−subhygric black spruce-jack pine g1 23 2.4 ± 0.3 1.0 ± 0.2 

shrubby marsh MONS 2 5.0 ± 1.0 2.3 ± 0.3 

shrub Shrub 2 2.5 ± 1.5 1.0 ± 1.0 

shrubby swamp SONS 4 1.8 ± 0.5 0.6 ± 0.4 

wooded swamp STNN 1 3.0 ± 3.0 1.6 ± 1.6 

shallow open water WONN 3 3.3 ± 1.2 1.4 ± 0.7 
(a) Beckingham and Archibald (1996); Halsey et al. (2003). 
(b) Species diversity was calculated using the Shannon-Weiner Index (Krebs 2009). 

 Note:  SE = Standard Error. 

4.0 REGIONAL CONTEXT 
Other surveys in the Oil Sands Region have found richness and diversity to be highest in shrub and riparian 
habitats (Westworth, Brusnyk and Associates 1996), in terrestrial hardwood and mixedwood ecosite phases 
(Schieck et al. 1995), and in wetland habitats (Golder 1997). Data collected during 2009 breeding bird surveys 
within the Project Lease Area similarly found that species richness was consistently high in wetland habitats, 
while results from hardwood and mixedwood ecosite phases were variable. 

A number of studies examining the richness and diversity of bird species in the in-situ oil sands development 
region south of Fort McMurray are available. Recent studies in the area have reported a range of mean species 
richness per ecosite phase and wetlands type of 1.0 to 2.4 (MEG 2005, MEG 2008).  The regional range of 
mean species richness is lower than the ranges of 1.0 to 5.0 observed in the Lease Area in 2001 and 1.0 to 3.1 
observed in 2009.  Mean species diversity in the region has been found to range from 0.23 to 5.5 (Devon 
Canada 2004, Golder 2004, Devon Canada 2006, MEG 2008).  The mean diversity observed in ecosite phases 
and wetlands types on the Project Lease Area ranged from 0.0 to 3.6 in 2001 and from 0.0 to 1.5 in 2009, which 
generally falls within the regional range.   
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5.0 SUMMARY 
Species recorded on the Project Lease Area were similar between 2001 and 2009.  Thirty-four and twenty-four 
species were recorded within 50 m of survey plot centres in 2001 and 2009, respectively.  In 2001 and 2009 
combined, thirty-eight species were observed, twenty of which were found in both survey periods.  Listed bird 
species observed on the Lease within 50 m of plot centres included common yellowthroat (‘Sensitive’), western 
tanager (‘Sensitive’), and yellow-bellied flycatcher (‘Undetermined’) in 2001, and common nighthawk (‘Sensitive’; 
ASRD 2006) in 2009.  

Based on species richness and diversity measures, 2009 breeding bird survey data suggests that wooded fen 
(FTNN), wooded bog (BTNN), Labrador tea−subhygric black spruce-jack pine (g1), blueberry jackpine-aspen 
(b1), and shrubby fen (FONS) provided the most important habitats for breeding birds on the Project Lease 
Area. When data from 2001 and 2009 surveys were pooled, wetlands types such as shrubby fen (FONS), 
wooded fen (FTNN), wooded bog (BTNN), shrubby marsh (MONS), and shallow open water (WONN) appeared 
to have the highest species richness and diversity measures on the Lease.  In 2001, 2009, and combined 2001 
and 2009 data, there was no significant difference in species richness and diversity between ecosite phases and 
wetlands types.  Species richness and diversity measures were generally similar between 2001 and 2009 data 
sets, although some differences were present.  

Although only two other studies were available for comparison, the range of mean species richness per ecosite 
phase and wetlands type for 2001 and 2009 data extended higher than the range of species richness available 
for the region of in-situ oil sands development south of Fort McMurray. More studies were available for 
comparing species diversity per ecosite phase and wetlands type, and the range of species diversity for 2001 
and 2009 data generally falls within the regional range. 

The additional data collected does not change the results and conclusions of the Environmental Impact 
Assessment included with the Kirby In-Situ Oil Sands Project Application for Approval (Canadian Natural 2007). 

 



 
 
 
 

Date: August 17, 2009 
Project No. 06-1346-015 
To: Jon Gareau, Canadian Natural Resources Limited 10 
 

MEMORANDUM 

6.0 REFERENCES 
ASRD (Alberta Sustainable Resource Development).  2006.  The General Status of Alberta Wild Species 2006. 

Alberta Sustainable Resource Development. Fish and Wildlife Service. Edmonton, AB. 

ASRD (Alberta Sustainable Resource Development).  2008. Alberta Vegetation Inventory. Available online: 
http://www.srd.gov.ab.ca/lands/geographicinformation/resourcedataproductcatalogue/avi.aspx . 
Accessed July 28, 2009. 

Beckingham, J.D. and J.H. Archibald.  1996.  Field Guide to Ecosites of Northern Alberta.  Natural Resources 
Canada.  Canadian Forest Service, Northwest Region, Northern Forestry Centre.  Special Report 5.  
Edmonton, AB. 

Canadian Natural.  (Canadian Natural Resources Limited).  2007.  Kirby In-Situ Oil Sands Project Application for 
Approval.  Volumes 1-6.    Submitted to Energy Resources Conservation Board and Alberta 
Environment. September 2007.  Calgary, AB.    

Canadian Natural.  2009.  Supplemental Information Request Reponses, Kirby In-Situ Oil Sands Project.  
Submitted to Alberta Energy Reources Conservation Board and Alberta Environment. January 2009.  
Calgary, AB. 

Devon Canada (Devon Canada Corporation).  2004.  Application for the Approval of the Devon Jackfish Project 
Including Supplementary Information Request, Volume 2.  Submitted to: Alberta Energy and Utilities 
Board and Alberta Environment.  Submitted by: Devon Corporation, Calgary, AB. 

Devon Canada.  2006.  Application for the Approval of the Devon Jackfish 2 Project.  Calgary AB. 

Golder. (Golder Associates Ltd.).  1997. Wildlife Baseline Conditions for Shell's Proposed Muskeg River Mine 
Project. Prepared for Shell Canada Limited. Calgary, AB. 116 pp. + Appendices. 

Golder.  2004.  Christina Lake Thermal Project Wildlife and Wetlands Monitoring.  Prepared for: EnCana 
Corporation, Calgary, AB.  117 pp. + Appendices. 

Halsey, L. A., D. H. Vitt, D. Beilman, S. Crow, S. Mehelcic and R. Wells.  2003.  Alberta Wetlands Inventory 
Standards, Version 2.0.  Alberta Sustainable Resource Development, Resource Data Branch.  
Edmonton, AB.  54 pp.   

Krebs, C.J. 2009. Ecology: the experimental analysis of distribution and abundance. Pearson Benjamin 
Cummings, San Francisco. 

MEG (MEG Energy Corporation).  2005.  Application for Approval of the Christina Lake Regional Project. 
Volumes 1 to 5.  Submitted to Alberta Environment and Alberta Energy and Utilities Board.  Calgary, AB.  
Submitted August 2005. 

MEG.  2008.  Christina Lake Regional Project Wildlife Environmental Setting Report- Phase 3. Prepared for 
MEG Energy Corp., Calgary, AB. 



 
 
 
 

Date: August 17, 2009 
Project No. 06-1346-015 
To: Jon Gareau, Canadian Natural Resources Limited 11 
 

MEMORANDUM 

Ralph, C.J.  1993.  Designing and Implementing a Monitoring Program and the Standards for Conducting Point 
Counts.  In D. M. Finch and P. W. Stangel (ed.).  Status and Management of Neotropical Migratory 
Birds.  USDA Forest Service.  Fort Collins, CO.  p. 204-207. 

SAS Systems.  2002.  SAS / STAT Release 9.1.3. SAS Institute. Cary, NC. 

Schieck J., M. Nietfeld and J.B. Stelfox.  1995.  Differences in bird species richness and abundance among three 
successional stages of aspen-dominated boreal forests. Can. J. Zool. 73: 1417–1431. 

Sokal, R.R. and F.J. Rohlf. 1995. Biometry. W.H. Freeman and Company. New York, NY. 

Westworth, Brusnyk and Associates Ltd.  1996.  Waterfowl, Raptors and Breeding Birds of the Suncor Lease in 
1995.  Prepared for Suncor Inc., Oil Sands Group.  Edmonton, AB. 



 
 
 
 

Date: August 17, 2009 
Project No. 06-1346-015 
To: Jon Gareau, Canadian Natural Resources Limited  
 

MEMORANDUM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment I 
Incidental Breeding Bird Detections 
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Table I-1: Incidental Breeding Bird Detections in the Project Lease Area, 2009 

Species Species Code (American 
Ornithologists’ Union) 

Total Number of 
Observations Provincial (ASRD 2006) Status 

white-winged crossbill WWCR 26 Secure 

chipping sparrow CHSP 19 Secure 

dark-eyed junco DEJU 19 Secure 

hermit thrush HETH 17 Secure 

white-throated sparrow WTSP 12 Secure 

yellow-rumped warbler YRWA 12 Secure 

common raven CORA 7 Secure 

gray jay GRAJ 7 Secure 

Lincoln's sparrow LISP 7 Secure 

red-eyed vireo REVI 6 Secure 

Bonaparte's gull BOGU 5 Secure 

cedar waxwing CEDW 4 Secure 

ruby-crowned kinglet RCKI 4 Secure 

Swainson's thrush SWTH 4 Secure 

tree swallow TRES 4 Secure 

alder flycatcher ALFL 3 Secure 

ovenbird OVEN 3 Secure 

palm warbler PAWA 3 Secure 

swamp sparrow SWSP 3 Secure 

Tennessee warbler TEWA 3 Secure 

American crow AMCR 2 Secure 

clay-coloured sparrow CCSP 2 Secure 

greater yellowlegs GRYE 2 Secure 

red-breasted nuthatch RBNU 2 Secure 

common loon COLO 1 Secure 

Connecticut warbler CONW 1 Secure 

common snipe COSN 1 Secure 

herring gull HERG 1 Secure 

lesser yellowlegs LEYE 1 Secure 

pine siskin PISI 1 Secure 

pileated woodpecker PIWO 1 Sensitive 

solitary sandpiper SOSA 1 Secure 

Swainson's hawk SWHA 1 Sensitive 

winter wren WIWR 1 Secure 

yellow-bellied flycatcher YBFL 1 Undetermined 

TOTAL 187  
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