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Populations of grassland birds in North America have declined greatly in the past five decades. Hypothesized drivers of decline
include habitat loss, fragmentation, and adverse impacts from human activities. At a remnant fescue grassland in Saskatoon,
Saskatchewan numbers of Savannah Sparrow (Passerculus sandwichensis), Western Meadowlark (Sturnella neglecta), Brewer’s
Blackbird (Euphagus cyanocephalus), and Vesper Sparrow (Pooecetes gramineus) have been stable. Numbers of Clay-colored
Sparrow (Spizella pallida) have increased since the 1960s. Sprague’s Pipit (Anthus spragueii), Upland Sandpiper (Bartramia
longicauda), and Burrowing Owl (Athene cunicularia) are no longer present. Baird’s Sparrow (Ammodramus bairdii), Bobolink
(Dolichonyx oryzivorus), and Hormed Lark (Eremophila alpestris) have become irregular visitors. In the past 50 years, 91 species
have been observed displaying territorial behaviour, feeding, nesting, or migrating at this remnant native grassland. With encroach-
ing urban development and increased human influence at the prairie and surrounding area, the impacts on the bird communities

at the site in the future are unknown.
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Introduction

In the Prairie Ecozone of southern Saskatchewan
native grasslands comprise 21% of the land area (51628
km?; Acton et al. 1998; Hammermeister et al. 2001).
Most of these grasslands occur as small, fragmented
patches except for a few larger contiguous patches in
the extreme southwest portion of the province. In the
Moist Mixed Grassland Ecoregion within this region,
only 5.3% is native grassland usually in remnant patches
(Gauthier and Wiken 2003), and in local areas of prime
cropland less than 2% of the original prairie remains
(Hammermeister et al. 2001).

One of the largest remnants of this type of grassland
is the Kernen Prairie, a 130 ha Fescue Prairie now with-
in the city limits of Saskatoon, Saskatchewan (52.167°N,
106.55°W, elevation 510 m). The prairie is in the Saska-
toon Plain Landscape Area in the Moist Mixed Grass-
land Ecoregion of the Prairie Ecozone (Acton et al.
1998). Coupland and Brayshaw (1953) and Coupland
(1961) described the Fescue Prairie in Saskatchewan,
and native plant communities at Kernen Prairie have
been described by Baines (1964, 1973), Pylypec (1986),
and Gross and Romo (2010a,b). Plains Rough Fescue
(Festuca hallii (Vasey) Piper) is the dominant grami-
noid species with Northern Porcupine Grass (Hesper-
ostipa curtiseta (Hitchcock) Barkworth), Thick-spike
Wildrye (Elymus lanceolatus (Scribner & J.G. Smith)
Gould), and Slender Wildrye (Elymus trachycaulus
(Link) Gould ex Shinners) also important species.
Important shrub communities are dominated by West-
ern Snowberry (Symphoricarpos occidentalis Hooker),
Wolf-willow (Elaeagnus commutata Bernhardi ex Ryd-

berg), Prairie Rose (Rosa arkansana Porter), Woods’
Rose (Rosa woodsii Lindley), and White Meadowsweet
(Spiraea alba Du Roi). Tree species are not prominent
in the prairie; four bluffs and several small patches of
Trembling Aspen (Populus tremuloides Michaux) are
present as well as several Bebb’s Willow (Salix beb-
biana Sargent) stands in depressional sites. In total,
165 species of vascular plants representing 34 families
have been recorded at Kernen Prairie (Pylypec 1986).

Kernen Prairie was part of the Kernen family home-
stead in 1917 and was used for grazing by cattle and
horses until the 1930s (Baines 1964). Between that peri-
od and the 1970s it was disturbed only minimally; some
areas were lightly grazed and mowed periodically. One
small area (1300 m x 10 m) 700 m from the bird study
plot was tilled in 1963. That tract of land was used as an
airstrip until the mid-1970s, and was revegetated with
the exotic grass Smooth Brome (Bromus inermis Leys-
ser) and also with native prairie species. In 1977, Mr.
Fred Kernen bequeathed the prairie to the University
of Saskatchewan and since that time it is being man-
aged as an ecological reserve. The site, however, has
been affected by altered disturbance regimes, invasive
species, and encroaching urbanization.

Fire, either started by lightning or indigenous peo-
ples, was a historically essential process in the prairie
landscape that maintained a mosaic of vegetation
patches and biodiversity (Romo 2003). At the Kernen
Prairie fire was suppressed for at least a century al-
though prescribed burns of different sizes have been
used various times beginning in 1986 (Gross and Romo
2010a).
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Kernen Prairie is currently undergoing invasion by
a number of non-native species mainly Smooth Brome
with lesser amounts of Kentucky Bluegrass (Poa pra-
tensis L.), Field Sow-thistle (Sonchus arvensis L.),
and Canada Thistle (Cirsium arvense (L.) Scopoli).
Vegetation surveys in 2006 (B.P., unpublished data)
indicated approximately 15% of the prairie was occu-
pied by these species. Smooth Brome is an introduced
species that has naturalized in Canada, and combined
with its competitive superiority over several native
grasses has displaced native species in many grass-
lands in North America including the fescue grassland
at Kernen Prairie (Grilz and Romo 1995; Otfinowski
et al. 2007). To control the spread of this species, con-
servation grazing with cattle at light grazing loads
(0.3-0.4 animal units/ha) was initiated in 2006 for the
May to September grazing period (Mori 2009) and the
grazing is on-going.

Kernen Prairie can be considered as an island of
native vegetation in a matrix of cropland and urban
development (Forman 1995). Aerial photographs of the
area from 1944 show this remnant prairie was already
surrounded by cropland. Gravel roads along the north
and east sides were established in the 1960s. In 2010
urban housing development began 800 m west of the
prairie, and in 2015 the area at the northern boundary
of the prairie was developed for future urban expan-
sion.

Grassland birds have declined sharply over the past
five decades due to habitat loss and degradation (Owens
and Myres 1973; Kantrud and Kologiski 1982; Davis
2004; Askins et al. 2007; Henderson and Davis 2014).
These grassland bird declines are more severe than those
documented for any other behavioural or ecological
guild of North American birds (Knopf 1994; Sampson
and Knopf 1994). Eight species recorded at Kernen
Prairie have been assessed by the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC;
SARA Registry 2017). Burrowing Owl (Athene cunic-
ularia) is listed in Schedule 1 of the Species at Risk
Act (SARA) as endangered while Loggerhead Shrike
(Lanius ludovicianus) and Sprague’s Pipit (Anthus
spragueii) are listed as threatened. Long-billed Curlew
(Numenius americanus), Short-eared Owl (4sio flam-
meus), and Baird’s Sparrow (Ammodramus bairdii) are
listed as species of special concern (SARA Registry
2017). Bobolink (Dolichonyx oryzivorus) and Lark
Bunting (Calamospiza melanocorys) have been as-
sessed as threatened by COSEWIC but are not yet on
Schedule 1 (SARA Registry 2017).

The objectives of this study are to (1) document
changes in the densities of breeding populations of
grassland bird specialists over the past 50 years at a
remnant native fescue grassland, (2) relate these to
habitat and landscape changes at the study site over the
same period, and (3) compare with trends in southern
Saskatchewan as indicated in the Breeding Bird Sur-
vey (BBS) for 1970-2012.
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Methods

Breeding bird densities were studied at an 18.6 ha
gridded plot with grid markers at 60 m intervals that
was established in 1966. Bird populations were first
studied by M. R. Lein and D. J. Karasiuk from 1966 to
1970 (Lein 1968; Karasiuk 1973). This study was from
1987 to 1989 (Pylypec 1991) and then from 2005 to
2016. All of these studies were conducted on the same
plot and the same methods were used to determine
breeding bird densities.

Breeding birds were censused using the mapping
method described by Kendeigh (1944) and Davis
(1965). Censuses of approximately 2.5 h duration were
conducted approximately twice weekly during the
breeding season from May to July in each of the years
of this study. The censuses were conducted between
08:00 and 10:30 when weather conditions were fav-
ourable for seeing and hearing singing males. During
each census, locations of birds exhibiting territorial
behaviour such as singing at perches, aerial flight dis-
plays, and conflicts between neighbouring males were
recorded on a map of the plot. These data points were
used to map the breeding territories of each species
and to determine their breeding density. For example,
if 30 territories were noted on the plot, the density was
determined to be 1.61 pairs/ha.

Brewer’s Blackbirds (Euphagus cyanocephalus)
nested in two loose colonies at the plot. As these birds
do not exhibit well-defined individual breeding terri-
tories, their densities were estimated from the maxi-
mum number of males observed showing territorial
behaviour at the colonies. Observations of migrating
birds and birds in the immediate vicinity of the plot
were also noted.

Bird population data and habitat descriptions prior
to this study were obtained from earlier studies at the
site (Lein 1968; Karasiuk 1973; Pylypec 1991). Also,
historical aerial photographs of the prairie were exam-
ined. Status and abundance for all species observed at
the prairie were determined using definitions given by
Roy (1996), Smith (1996), Leighton et al. (2002), and
Saskatoon Nature Society (2010; Table 1). Annual
trend, indicated as average annual percent change in
the population, was noted for each species using BBS
data for the pothole region of southern Saskatchewan
(BCR11) for the 1970-2012 period (Environment
Canada 2014).

Results and Discussion

A total of 91 species were observed displaying terri-
torial behaviour, feeding, nesting, or migrating at Ker-
nen Prairie from 1966 to 2016. Twenty-one species
were recorded with definite breeding records, 52 spe-
cies as summer residents in the Saskatoon area but with
no definite breeding records at the Kernen Prairie, five
species as permanent residents in the Saskatoon area
but with no definite breeding records at the prairie, and
13 spring transients (Table 1).
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Nine of 21 species with breeding records on the plot
(Figure 1) established breeding territories and were
recorded regularly in censuses throughout the duration
of this study (Lein 1968; Karasiuk 1973; Pylypec
1991). The most common was the Savannah Sparrow
(Passerculus sandwichensis; Figure 1a). Breeding den-
sity averaged 1.50 pairs/ha (or 28 territories on the
plot) and numbers have declined somewhat over the
past 50 years (R Development Core Team 2016; Spear-
man rank correlation coefficient, r, = —0.641, P =
0.007). Numbers were 1.61 pairs/ha in 1967 (Lein
1968), 1.70 pairs/ha in 1987-1989 (Pylypec 1991) and
ranged from 1.18 pairs/ha to 1.75 pairs/ha in 2005—
2016. In the pothole region of southern Saskatchewan
BBS data for the 1970-2012 period indicates an aver-
age annual increase of 1.04% (Environment Canada
2014). This species utilizes shrubs for nesting cover
and song perches but also feeds in open grassland
vegetation (Lein 1968; Karasiuk 1973); these vegeta-
tion types were present throughout the duration of this
study.

Clay-colored Sparrows (Spizella pallida) averaged
1.40 pairs/ha (26 territories on the plot) (Figure 1b).
Densities were lowest (0.38 pairs/ha) in 1968 and 1969
(Karasiuk 1973) and numbers have increased (r, =
0.874, P <0.001) to a high of 2.02 pairs/ha in 2015.
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In contrast, BBS data indicate an average annual de-
cline of 0.366% for the same period in southern Sas-
katchewan (Environment Canada 2014). The preferred
habitat of this species is dense brush patches (Knap-
ton 1978; Kantrud and Kologiski 1982; Arnold and
Higgins 1986; Madden ef al. 2000). Judging from his-
torical aerial photographs of the Kernen Prairie this
vegetation type was less prevalent in the 1960s than
at present.

Western Meadowlark (Sturnella neglecta) and
Sprague’s Pipit are two grassland birds that feed and
nest primarily in open grassland (Maher 1973). Num-
bers of Western Meadowlark have declined some-
what (r,=—0.637, P =0.004) averaging 0.21 pairs/ha
or 3.91 pairs at the plot since 1968 (Figure 1d). BBS
data indicate an annual decline of 2.62% in southern
Saskatchewan (Environment Canada 2014). Sprague’s
Pipits were relatively common (0.27 pairs/ha or 5.0
pairs at the plot) in 1968-1970 (Karasiuk 1973) and
1987-1989 (Pylypec 1991) but since 2005 numbers
declined tremendously (7, = —0.845, P < 0.001) and
the last territory at the plot was noted in 2010 (Figure
le). The species has declined (—3.83% annually) also
in southern Saskatchewan (Environment Canada 2014).
Sprague’s Pipit is listed as threatened (SARA Reg-
istry 2017).
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and P-values are indicated; bold P-values are significant following a Bonferroni correction for multiple tests (0.05/9
=0.0055).
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Baird’s Sparrow is another passerine that feeds and
nests in open grassland with a thick vegetative canopy
(Lein 1968; Maher 1973). This species does not occur
in grassland that been heavily grazed, recently burned,
or in cultivated areas. The species is “uncommon” in
the Saskatoon area (Leighton er al. 2002). At the Ker-
nen Prairie highest densities (0.54 pairs/ha) were not-
ed in 1987 and 1988 (Pylypec 1991) but since 2008 it
has been observed in very low numbers and was absent
in five of nine years (r, = —0.704, P = 0.001; Figure 1f).
BBS data indicate the species declining 1.85% annu-
ally in southern Saskatchewan (Environment Canada
2014). The species is listed as a species of special con-
cern (SARA Registry 2017).

Vesper Sparrow (Pooecetes gramineus) numbers
were relatively low (averaged 0.09 pairs/ha) but were
consistent over the past 50 years (Figure 1g). In south-
ern Saskatchewan, the species has increased annually
(0.595%) during 1970-2012 (Environment Canada
2014). Vesper Sparrow is an “edge species” typically
occupying fence lines between cultivated fields and
native grassland (Owens and Myres 1973) but at Ker-
nen Prairie it was also present in ecotonal areas around
dense brush patches and aspen bluffs.

Horned Lark (Eremophila alpestris) is a grassland
bird whose preferred habitat is grazed native grassland
as opposed to “ungrazed” grassland (Maher 1973;
Owens and Myres 1973). It also is the only passerine
species in fescue grasslands of Alberta that uses cul-
tivated land to any degree (Owens and Myres 1973).
At Kernen Prairie the species was present at low num-
bers (0.05 pairs/ha) in 1968-1970 (Karasiuk 1973),
1987-1989 (Pylypec 1991), and 2005-2006 (Figure
1h). Since 2007 the species was absent at the native
grassland (r,=—0.869, P <0.001) but a few individuals
were noted in an adjacent cultivated field. In south-
ern Saskatchewan, BBS data indicate a large annual
decline (—4.39%) from 1970 to 2012 (Environment
Canada 2014).

Two uncommon non-passerine birds of note have
nested at Kernen Prairie in the past but are no longer
present. Burrowing Owl, listed as endangered (SARA
Registry 2017), was recorded as a resident on the prairie
in 1966 and 1967 (Lein 1968). Two pairs were last not-
ed in 1980, and the last pair in the area nested 1 km
from the prairie in 1982. The species was not recorded
in 1987-1989 (Pylypec 1991) or in 2005-2016. Upland
Sandpiper (Bartramia longicauda), an uncommon sum-
mer resident in the Saskatoon area (Leighton ef al.
2002), nested on the plot in 1988 and was last observed
in 1989 (Pylypec 1991). It was not recorded in 2005—
2016. However, in southern Saskatchewan BBS data
indicate an annual increase of 4.18% (Environment
Canada 2014).

Two additional non-passerine birds listed under
SARA (SARA Registry 2017) have been observed at
the Kernen Prairie. Long-billed Curlew is an “uncom-
mon summer resident” in the Saskatoon area (Leighton
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et al. 2002) and is listed as a species of special concern.
This study has only one record (28 June 2010). Log-
gerhead Shrike Prairie subspecies (Lanius ludovicianus
excubitorides) is also an “uncommon summer resident”
in the Saskatoon area (Leighton er al. 2002) and is
listed as threatened (SARA Registry 2017). At Kernen
Prairie it has been recorded as “irregular” in the past
50 years (Table 1). BBS data indicate the species de-
clining 3.05% annually in southern Saskatchewan
(Environment Canada 2014).

Bobolink was assessed as threatened in April 2010
but is not yet on Schedule 1 of SARA (SARA Reg-
istry 2017). The species was recorded nesting at Ker-
nen Prairie in 1966 and 1970 (Karasiuk 1973; Leighton
et al. 2002). Territorial birds were last observed in
2006 and 2008 (Figure 11i). Two males were observed
1 km from the prairie on 8 July 2011 but no birds were
observed from 2012 to 2016. In southern Saskatche-
wan, an annual increase of 0.703% has been noted
from 1970 to 2012 (Environment Canada 2014).

Lark Bunting also was assessed as threatened in
April 2017 but is not yet on Schedule 1 of SARA
(SARA Registry 2017). The species was last seen at
Kernen Prairie in 1989 (Pylypec 1991). BBS data indi-
cate significant annual decline (—5.76%) of the species
in southern Saskatchewan in 1970-2012 (Environment
Canada 2014).

A number of other species have been recorded as
nesting at the prairie during the duration of this study
(Table 1). Of note, several duck species: Mallard (Anas
platyrhynchos), Northern Pintail (4dnas acuta), Blue-
winged Teal (4nas discors), and Gadwall (Anas stre-
pera) have nested in dense vegetation even though no
permanent wetlands are present at the prairie. Also,
Sharp-tailed Grouse (Tympanuchus phasianellus)
broods have been observed at the prairie, and a lek
200 m from the plot was used from 1987 to 2013.

One colonial species has nested in loose colonies at
Kernen Prairie throughout the duration of this study.
Crude density numbers of Brewer’s Blackbird were
0.22-0.27 pairs/ha in 1968-1970 (Karasiuk 1973),
0.30-0.33 pairs/ha in 19871989 (Pylypec 1991), and
0.22-0.73 pairs/ha in 2005-2016 (Figure 1c).

Conclusions

Kernen Prairie has provided breeding habitat for a
number of grassland bird specialists over the past 50
years. This remnant 130 ha fescue grassland has been
surrounded by cultivated land for at least 75 years and
in the past decade urban development has encroached.
Vegetation structure and composition at the prairie has
been affected by a number of invasive species, Smooth
Brome in particular being prominent. The invasive
plant species have decreased the quality of habitat for
grassland birds as they utilize patches of Smooth
Brome, for example, much less than areas dominated
by native vegetation (e.g., Plains Rough Fescue or West-
ern Snowberry). Current management of the prairie
using prescribed burns and conservation grazing by
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cattle is attempting to maintain the composition and
structure of native vegetation at the site while also im-
proving the habitat for birds and other animals. Isola-
tion of this native grassland and land uses of surround-
ing areas probably have also impacted bird populations.

Numbers of Savannah Sparrow, Western Meadow-
lark, Brewer’s Blackbird, and Vesper Sparrow have
been stable over this time period and do not appear to
have been affected significantly by management prac-
tices at the prairie and surrounding areas. In contrast,
Clay-colored Sparrow numbers have increased since
the 1960s. This may be attributed to an increase in the
amount of shrubbery at the prairie that has provided
more suitable habitat for the species. The increase in
the amount of shrubbery over the last 50 years can
probably be attributed to the lack of grazing by cattle
since the 1960s to 2006, and low intensity grazing since
then.

Horned Larks were last observed at the prairie in
2006. The species preferred habitat is “grazed native
grassland” (Maher 1973; Owens and Myres 1973).
Absence of the species on the prairie probably can be
attributed to unsuitable habitat for the species due to
the increase in shrubbery and dense graminoid vege-
tation.

Burrowing Owl, Sprague’s Pipit, and Upland Sand-
piper are no longer present at the prairie. All of these
species are rare or uncommon in Saskatchewan (Smith
1996), and with the exception of Upland Sandpiper,
have been assessed by COSEWIC and are listed as
species at risk (SARA Registry 2017). Also listed
(SARA Registry 2017) are Baird’s Sparrow, Logger-
head Shrike Prairie subspecies, Long-billed Curlew,
and Short-eared Owl; these species plus Bobolink and
Lark Bunting (assessed but not listed) have been re-
corded as “irregular” summer residents. Absence or
rarity of these species at the prairie probably can be
attributed to its isolation as a native grassland surround-
ed by cropland and urban development. The prairie
has been surrounded by cropland for at least the past
75 years. Until 2000 the city limits of Saskatoon were
5 km away. Urban development started 800 m from the
prairie in 2010 and by 2015 had encroached to the
prairie. Impacts of fragmentation of habitat on grass-
land birds have also been shown by other studies (e.g.,
Bakker et al. 2002; Ribic et al. 2009; Buxton and
Benson 2016).

A number of studies (e.g., Herkert 1994; Knopf
1994; Askins et al. 2007; Henderson and Davis 2014)
have documented the decline in grassland bird special-
ists in North American native grasslands (tall grass
prairie, shortgrass prairie, and mixed prairie types) due
to habitat loss. This long-term study documented sim-
ilar declines of some species of grassland specialist
birds at a remnant Fescue Prairie also impacted by en-
croachment of urban development and long-term habi-
tat alteration.
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