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The Canadian prairies are home to more federally
listed birds than any other region of Canada (COSE-
WIC 2003*). With the coming into force of The
Species at Risk Act (SARA) in 2004, the demand for
knowledge of locations of species at risk increased in
Canada, particularly on federal lands. Inventories for
listed bird species have been conducted in National
Parks (e.g., Wynn and Jensen 1998*), National Wild-
life Areas (e.g., Haber 1995*), and on Department of
National Defence lands (e.g., Banasch and Barry
1998*; Dale et al. in press). More recently, surveys
have been undertaken on Agriculture and Agri-foods
Canada lands (e.g., G. L. Holroyd, personal communi-
cation). However, we are aware of no surveys for listed
species on First Nations Reserves, even though Reserves
are included as federal lands in the context of SARA.

Our objective was to survey Reserves and Treaty
Land Entitlements (TLE) for grassland bird species
listed as endangered (Burrowing Owl, Athene cunicu-
laria), threatened (Loggerhead Shrike, Lanius ludovi-
cianus; Sprague’s Pipit, Anthus spragueii) or of special
concern (Ferruginous Hawk, Buteo regalis; Long-billed
Curlew, Numenius americanus). Ideally, such surveys
should be conducted during the months of May and
June, when these birds are breeding and most conspic-
uous (see Discussion). However, because of delays in
securing permission for surveys, four of our surveys
occurred between late-June until mid-July and one
could not be conducted until mid-August. Nevertheless,
through point counts and habitat description, we were
able to gain a first indication of the relative importance
of these Reserves to listed grassland birds. We were

granted permission by five First Nations to conduct
surveys on their lands within the prairie ecozone (Fig-
ure 1). In Alberta, we surveyed the Blood (#148) and
Siksika (#146) Reserves. In Saskatchewan, we sur-
veyed Nekaneet Cree TLE, Piapot Cree First Nation
Reserve (#75) and TLE, and Assiniboine (Carry the
Kettle Nakota Band) Reserve (#76). Here we present
counts of listed birds observed at each of these Reserves
or TLE. We also summarize visual estimates of habitat
proportions at point-count locations, and summarize
habitat at the landscape level with remote sensing data.
Lastly, we use habitat data, current species ranges,
knowledge of species biology, and timing of the sur-
veys to interpret presence/absence of listed species
and to infer the relative importance of these lands to
conservation of grassland bird species at risk.

Methods
Habitat Assessment with Remote Sensing

Classified land-cover information was obtained for
Alberta and Saskatchewan from the Prairie Farm Reha-
bilitation Administration’s (PFRA) land cover (Ash-
ton 2001*). We examined the following land-cover cat-
egories: grassland (includes both native and non-native
grassland), cultivated, treed, shrub-covered, and wet-
land. We used ArcView 3.2® to summarize land-cover
types within the boundaries of each reserve.

Surveys
Each survey was conducted some time between 25

June and 14 August 2003 (Table 1) by at least two of
five observers. All observers were trained, by Canadian
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Wildlife Service staff, in the visual and auditory identi-
fication of the target species and those non-target
species that had the most potential to be confused with
target species. All of the Reserves and TLE contain
areas of cultivated land and treed habitat. These habitat
types were not surveyed because they are generally
unsuitable for the target species (Table 2). Areas were
selected for point-count surveys only if surrounding
land-cover was predominantly grassland (native or
non-native). All suitable tracts of grassland were then
covered by survey point locations that were separated
at 800 m intervals in each cardinal direction to form a
uniform grid. We accessed point-count stations by
truck or ATV (All-Terrain Vehicle). At each point,
UTM coordinates were recorded from a hand-held
Garmin® GPS 12 XL. An individual observer con-
ducted a three-minute passive scan, using binoculars
to identify and record all target species. Due to the
relative rarity of the Burrowing Owl, we also used a
portable CD player (Citizen® JCD4109) to broadcast
recorded breeding calls of a male Burrowing Owl
while scanning for an additional three minutes.
Sprague’s Pipit were identified by their territorial songs
during the passive phase of the scan and all other

species by direct observation with binoculars. After
completion of the six-minute scan, we estimated per-
cent cover of several habitat types within a 400-m
(50.2 ha) radius: native grassland, non-native grassland,
cultivated land, trees, shrubs, and wetlands. This habi-
tat assessment was performed to estimate habitat com-
position, at the same scale as the bird counts, using
the same variables identified in the PFRA database.
Habitat assessment in the field also enabled us to dis-
tinguish native from non-native grassland.

Results
Potential Listed Bird Species and Habitat Character-
istics at Reserves

The Blood Reserve, surveyed 12-14 August, is at the
western edge of the ranges of all five listed species:
Burrowing Owl (Wellicome and Holroyd 2001), Log-
gerhead Shrike (Yosef 1996), Sprague’s Pipit (Robbins
and Dale 1999), Ferruginous Hawk (Bechard and
Schmutz 1995), and Long-billed Curlew (Dugger and
Dugger 2002). The Blood was the largest reserve in
this study (Table 2), with 40% of overall land-cover
classified as grassland and most of the remaining land
classified as cultivated (Table 2). Remote sensing

FIGURE 1. First Nations Reserves and Treaty Land Entitlements (TLE) that were surveyed for federally listed grassland birds in
this study. First Nations lands are shown in relation to provincial borders, ecoregional boundaries, and nearest cities or towns.
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attributed very little land cover to trees and shrubs.
Overall land-cover estimates for trees and shrubs were
similar to what we observed at survey-points (Table 2).
Visual estimates at point-count locations revealed that
most grassland is native.

The Siksika Reserve is also near the western edge
of the ranges of all target species. We surveyed the
Siksika Reserve 25-27 June (Table 1). It was the sec-
ond largest of the five reserves (Table 2), with 68% of
overall land-cover classified as grassland and scarce
tree and shrub cover (Table 2). Visual estimates at
point-count locations revealed that grasslands were
almost exclusively native. Tree and shrub cover at
survey-points was similar to overall land-cover esti-
mates (Table 2).

Located northeast of Cypress Hills, the Nekaneet
Cree Nation Reserve contains rolling habitat that is
extensively treed and thus unsuitable for grassland
species. However, Nekaneet TLE, which is separate

from the reserve proper (Figure 1), is within the ranges
of all of the target species and has suitable habitat.
On Nekaneet TLE, remote sensing classified 95% of
land-cover as grassland, with very minor shrub and
cultivation coverage (Table 2). However, visual esti-
mates from survey points revealed that as much as
15% of the grassland is non-native and that trees and
shrubs are in somewhat higher proportions within the
grasslands than is indicated by remote sensing.

Piapot Reserve is within the range of the Logger-
head Shrike and Sprague’s Pipit and is near the east-
ern edge of the Burrowing Owl and Ferruginous Hawk
ranges, at the transition from Moist Mixed Grassland
to Aspen Parkland. The Reserve was surveyed 7-8
July (Table 1). Although remote sensing classified
38% of the Reserve as grassland, visual estimates
indicated that very little native grassland remains on
the Reserve, most having been converted to non-
native pasture. These pastures contained a much higher

TABLE 1. Summary of listed grassland birds at First Nations Reserves and Treaty Land Entitlements (TLE) during 2003 point-
count surveys. BUOW = Burrowing Owl; FEHA = Ferruginous Hawk; LBCU = Long-billed Curlew; LOSH = Loggerhead
Shrike; SPPI = Sprague’s Pipit. Numbers for each species denote survey points at which they were detected. In parentheses
is the total number of individuals detected.

Reserve Ecoregion Potential # Date of # Survey BUOW FEHA LBCU LOSH SPPI
listed species Survey Points

Blood Moist-mixed Grassland 5 12-14 August 96 0 1 1 0 1
Siksika Moist-mixed Grassland 5 25-27 June 148 0* 2 4 (6) 3 44 (52)
Nekaneet TLE Mixed Grassland 5 9-11 July 85 0 2 0 0 21 (27)
Piapot TLE Moist-mixed Grassland 4 7-8 July 6 0 0 — 0 2
Piapot Aspen Parkland 2 7-8 July 15 — — — 0 1
Assiniboine Aspen Parkland 2 3-4 July 11 — — — 0 0
Total 361 0 5 5 (7) 3 69 (83)

*One inactive Burrowing Owl nest site, which appeared to have been occupied in previous years, was noted at the Siksika
reserve.

TABLE 2. Total hectares and %cover of habitat types at First Nations Reserves and Treaty Land Entitlements (TLE) based on
remote sensing. In parentheses, total number of hectares surveyed at each reserve and summary of habitat percentages with-
in a 400-m radius of survey-points. Percentages of habitat types at survey-points reported as mean ± standard error. For
“Grassland”, %Native and %Non-native was distinguished visually in the field.

Reserve Total in ha %Grassland %Cultivated %Trees %Shrubs% %Wetlands
(%Native) (%Non-native)

Blood 140124 40.3 58.9 0.2 0.1 <0.1
(4823 ) (77.8 ± 2.6) (0.8 ± 0.4) (19.3 ± 2.5) (0.3 ± 0.2) (0.4 ± 0.1) (1.5 ± 0.3)

Siksika 71339 68.1 27.1 0.9 1.5 0.0
(7436 ) (88.8 ± 1.6) (2.3 ± 0.9) (5.7 ± 1.3) (0.9 ± 0.4) (0.7 ± 0.2) (1.8 ± 0.2)

Nekaneet TLE 10725 95.2 2.0 0.1 1.7 0.0
(4271 ) (69.1 ± 3.2) (15.3 ± 2.8) (5.2 ± 1.4) (3.1 ± 0.9) (6.3 ± 0.7) (1.1 ± 0.2)

Piapot TLE 11244 2.6 91.0 0.3 1.9 3.2
(301 ) (23.6 ± 5.5) (34.1 ± 8.8) (35.9 ±10.0) (5.3 ± 4.9) (0.5 ± 0.2) (0.7 ± 0.3)

Piapot 8140 38.4 44.4 7.4 2.2 5.2
(754 ) (0.3 ± 0.3) (67.7 ±10.4) (8.3 ± 8.3) (23.0 ±10.6) (0.5 ± 0.2) (0.2 ± 0.2)

Assiniboine 16375 76.3 19.4 3.9 0.0 0.3
(553 ) (14.0 ± 6.2) (65.0 ±10.8) (0 ± 0) (15.7 ± 5.0) (2.8 ± 1.5) (2.7 ± 1.4)

Overall 259197 54.6 ± 11.5 40.5 ±12.9 5.4 ± 3.4 1.4 ± 0.4 1.6 ± 0.8
(18138 ) (74.7 ± 1.6) (9.1 ± 1.2) (10.4 ± 1.1) (2.2 ± 0.5) (2.0 ± 0.3) (1.5 ± 0.1)
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proportion of trees than is indicated by remote sens-
ing (Table 1).

Piapot TLE, south and west of the Piapot Reserve
(Figure 1), is well within Moist Mixed Grassland but
east of the range of the Long-billed Curlew. Ninety-one
percent of the land is cultivated, and visual estimates
indicated that remaining grassland (3%) contains more
non-native than native grassland. Trees and shrubs
were in higher proportion within the areas surveyed
than is indicated by remote sensing (Table 2).

Assiniboine Reserve is located in the Aspen Park-
land, outside of the current ranges of the Burrowing
Owl, Ferruginous Hawk, and Long-billed Curlew, but
inside the range of both the Loggerhead Shrike and
Sprague’s Pipit. Remote sensing classified 76% of
land cover in the Assiniboine Reserve as grassland
(Table 2). Visual estimates at survey-points, however,
revealed that 65% of grassland was non-native and that
trees and shrubs were in higher proportions than indi-
cated by remote sensing.

Species Observations
Listed birds were observed at 82 of the 361 (23%)

survey points (Table 1). Of the 82 points with listed
birds, Sprague’s Pipit was observed at 69 (84%); it
was relatively common at Siksika (44 of 148 points;
30%), Nekaneet TLE (21 of 85 points; 25%), and
Piapot TLE (two of 6 points; 33%), but was seldom
detected at the Blood (1 of 96 points; 1%) and Piapot
(one of 15 points; 7%) Reserves. Ferruginous Hawks
were observed at one location on the Blood Reserve
and two locations on the Siksika Reserve and Nekaneet
TLE, but were not detected at Piapot TLE, though this
land is within their geographic range. Long-billed
Curlews were most abundant at Siksika Reserve (four
of 148 points; six individuals; Table 1) but were
encountered only at one other location, on the Blood
Reserve. Loggerhead Shrikes were observed only at
Siksika (three of 148 points; 2%).

Despite special effort to locate them (i.e., taped
calls), the Burrowing Owl was the only listed species
not observed on any of the Reserves. However, we did
find two burrows (10 m apart) at Siksika that we
judged, based on several small rodent skeletal remains

on and near the mounds, had previously been a Bur-
rowing Owl nest and roost. There were no owl pellets
or whitewash, and burrow entrances were beginning to
collapse, indicating the site had not been used for at
least one year (see California Burrowing Owl Consor-
tium 1997).

To infer habitat selection for Sprague’s Pipits, we
compared visual estimates of percentage of native
grassland at point locations where pipits were present
versus where they were absent. We considered only
Nekaneet TLE and Siksika, where the species was
observed in highest abundance and where timing of
surveys was concurrent with territorial songs (Rob-
bins 1998). At both Nekaneet TLE and Siksika, the
percentage of native prairie was higher at locations
where Sprague’s Pipits were present (Table 3). Al-
though sample sizes were small, Ferruginous Hawks,
Long-billed Curlews, and Loggerhead Shrikes showed
a similar pattern (Table 3).

Discussion
The timing of these surveys most likely reduced

detection rates of some target species, particularly the
August survey at the Blood Reserve. Although Bur-
rowing Owls typically begin leaving Canada on south-
ward migration during September and October (Todd
et al. 2003), males are most aggressive and conspicu-
ous during egg laying and brood rearing (May through
June) and thus more likely to respond to call play-
backs during that time (Haug and Didiuk 1993; Shyry
et al. 2001). Long-billed Curlews depart from northern
parts of their breeding range by mid-July and from all
parts of their breeding range by mid-August (Dugger
and Dugger 2002). Sprague’s Pipits perform persistent
displays and songs from mid-April through the third
week of May, with another period of elevated display
from mid-June to mid-July; however, their singing
ceases almost entirely by mid-August (Robbins 1998).
Ferruginous Hawks (Bechard and Schmutz 1995) and
Loggerhead Shrikes (Yosef 1996) do not begin migra-
tion until September, and these species may be most
easily detected during breeding in May and June.
Though timing for the surveys in this study was sub-
optimal, the relative magnitude of our counts of listed

TABLE 3. Summary of habitat characteristics for points at which listed species were observed. Percentages reported as mean ±
standard error. The category ‘Present’ includes locations where any of the five listed species was observed. “Absent” includes
all locations at which listed species were not observed.

Species N %Native %Tame %Cultivated %Tree %Shrub %Wetlands

FEHA 5 90.6 ± 3.2 0 ± 0 2.0 ± 2.0 0.4 ± 0.4 2.2 ± 2.0 4.8 ± 3.9
LBCU 5 77.4 ± 13.3 0 ± 0 21.6 ± 13.4 0 ± 0 0 ± 0 1.0 ± 0.3
LOSH 3 97.3 ± 0.9 0 ± 0 0 ± 0 1.0 ± 0.6 1.3 ± 0.7 0.3 ± 0.3
SPPI 69 87.7 ± 2.3 1.8 ± 1.0 3.5 ± 1.5 1.8 ± 1.1 4.0 ± 1.4 1.2 ± 0.2
Present 82 86.2 ± 2.4 1.6 ± 0.9 4.6 ± 1.6 1.7 ± 0.9 3.7 ± 1.0 1.4 ± 0.3
Absent 279 71.6 ± 1.9 11.2 ± 1.5 12.0 ± 1.3 2.4 ± 0.6 1.5 ± 0.3 1.5 ± 0.2

FEHA – Ferruginous Hawk; LBCU – Long-tailed Curlew; LOSH – Loggerhead Shrike; SPPI – Sprague’s Pipit.
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grassland birds corresponded roughly to overall esti-
mates of abundance for each species in Canada.

The Burrowing Owl is listed as endangered in Can-
ada (Wellicome and Haug 1995*; COSEWIC 2003*)
and has been essentially extirpated from Manitoba.
The range of this species within southern Alberta and
Saskatchewan is currently half the size it was 20-30
years ago (Wellicome and Holroyd 2001). Fewer than
800 pairs are estimated to remain on the Canadian
Prairies (Todd 2005*), and our survey provides support
for the rarity of this species. Like many areas across
the Canadian prairies, the Blood and Siksika reserves,
and Nekaneet TLE, appear to contain suitable but
vacant Burrowing Owl habitat.

The Ferruginous Hawk, listed as a species of special
concern in Canada (COSEWIC 2003*), still occupies
many areas where it was reported in historical times,
but has declined at the northern edge of its range in
Alberta, Saskatchewan, and Manitoba (Schmutz 1995*;
Schmutz et al. 1994*). The breeding population in
Canada is estimated at 2000-4000 pairs (Schmutz
1995*; Schmutz et al. 1994*). Although Ferruginous
Hawks prefer elevated nest sites, such as isolated trees
or platforms, they occur in large tracts of open, gener-
ally arid habitats dominated by grasses or sagebrush
(Bechard and Schmutz 1995). Schmutz (1989) showed
that they were more abundant where levels of cultiva-
tion were low. Our results agree with these previous
studies, as Ferruginous Hawks were found on reserves
with the largest areas of native grassland.

Prairie populations of the Loggerhead Shrike, listed
in Canada as threatened (Cadman 1985*; COSEWIC
2003*), have declined in numbers since the 1960s
(Yosef 1996), and the northern limit of their range has
retracted (Telfer et al. 1989). The most recent popula-
tion estimate is 2500 pairs in Alberta, 7000 pairs in
Saskatchewan, and 500 pairs in Manitoba (Johns et al.
1994*). All of the Reserves we surveyed were within
the geographic range of Loggerhead Shrikes, but we
found shrikes only at Siksika. Siksika contains spo-
radic shrub and tree cover, which Loggerhead Shrikes
require for nesting habitat (Yosef 1996), and large
areas of grassland to support prey species of Logger-
head shrikes. Although their abundance is correlated
with availability of pastureland (Gawlik and Bildstein
1993), Loggerhead Shrikes occur at relatively low
densities (Telfer 1993) and thus may be more diffi-
cult to detect than Long-billed Curlews, Ferruginous
Hawks, and vocalizing Sprague’s Pipits.

Long-billed Curlews, listed as a species of special
concern in Canada (De Smet 1992*), are now consid-
ered extirpated in Manitoba (De Smet 1992*; Hill
1998*) and very rare in areas of southeastern Sask-
atchewan, where they were once common (Renaud
1980). Although the population in Alberta has been
estimated at approximately 24 000 (assuming equal sex
ratio; Saunders 2001*), it is suspected they are declin-
ing rapidly in eastern parts of their range, including

Saskatchewan (De Smet 1992*; Saunders 2001*).
Long-billed Curlews nest close to wetter areas in short
grass or mixed-grassland habitat (Hooper and Pitt
1996*) and avoid areas with trees and high densities of
shrubs (Pampush and Anthony 1993). We did not
observe Long-billed Curlews at Nekaneet TLE, which
is within their geographic range, perhaps because the
grasslands there contain few wetlands and relatively
high shrub-cover. Habitat characteristics were general-
ly similar between Blood and Siksika Reserves, but we
observed more Long-billed Curlews at Siksika. One
difference that may help explain this result is the lower
proportion of wetlands at the Blood Reserve. Perhaps
more importantly, however, our survey at the Blood
Reserve was late, so many Long-billed Curlews may
have already started to migrate south.

Sprague’s Pipit is listed as threatened in Canada
(COSEWIC 2003*). Although still locally abundant,
populations of Sprague’s Pipit have been declining rap-
idly in parts of their range, with the greatest decline
occurring in Canada’s prairie provinces (Sauer et al.
1997*). Populations in Alberta and Saskatchewan,
where highest densities occur, have declined by 9.4%
and 5.4% per year, respectively (Prescott and Davis
1998*). Sprague’s Pipits prefer native grassland, rarely
being found in cultivated fields or where native grasses
have been replaced by introduced species (Robbins and
Dale 1999). Accordingly, the only Reserve where
Sprague’s Pipits were not observed in this study was
the Assiniboine, which is composed predominantly of
non-native grassland. The species was found in relative
abundance at the Nekaneet TLE and the Siksika
Reserve, which both contain substantial proportions of
native grassland. The Blood Reserve, which also con-
tains large tracts of native grassland, albeit at the west-
ern edge of the range, probably contains a larger popu-
lation of Sprague’s Pipit than our late survey would
suggest. By mid-August male territorial vocalizations
are rare (Robbins 1998) and thus Sprague’s Pipit are
exceedingly difficult to detect at that time.

Our comparison of percentage native grassland be-
tween those sites at Siksika and Nekaneet TLE where
Sprague’s Pipit were and were not detected (in surveys
concurrent with male territorial songs) support other
studies showing a preference for native grassland by
this species (Robbins and Dale 1999). Although sample
sizes were small, Ferruginous Hawks, Long-billed
Curlews, and Loggerhead Shrikes were also observed
at point locations with high percentages of native
prairie, suggesting the importance of native grasslands
to these species.

The PFRA land-cover data can be misleading for
large-scale habitat assessments because they do not dis-
tinguish native from non-native grassland, and tend to
underestimate shrub and tree cover within grasslands.
Based on visual habitat estimates, the Assiniboine and
Piapot Reserves, which are both in aspen parkland,
contained high proportions of trees and tame pasture
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and were of relatively little importance to listed grass-
land birds. In contrast, the Siksika and Blood Reserves,
which are in moist-mixed grassland, and Nekaneet
TLE, which is in mixed grassland, each contain rela-
tively large proportions of native grassland and appear
to be important areas for listed grassland birds.
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