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Abstract.—We conducted roadside and trail-side point count surveys to determine whether
grassland bird abundance differs along ditched and non-ditched sampling points in south-
western Saskatchewan. Savannah and Vesper Sparrows were more abundant along roads,
while Baird’s Sparrows, Chestnut-collared Longspurs, and Sprague’s Pipits were more abun-
dant along trails. Clay-colored Sparrows, Horned Larks, and Western Meadowlarks were de-
tected equally along roads and trails. The lower abundance of Sprague’s Pipits along roads
may be attributed to the 20–30% reduction of suitable habitat associated with the road right-
of-way within a point count of 100-m radius. Larger differences for Baird’s Sparrows and
Chestnut-collared Longspurs (42 and 56% less abundant along roads, respectively) suggest
that these species tend not to establish territories adjacent to roadside ditches. Our results
indicate that roadside studies designed to estimate the abundance of grassland songbirds
should either include trailside counts or interpret roadside data based on the affinity of a
species for roadside habitat.

ABUNDANCIA DE AVES CANORAS A LO LARGO DE CARRETERAS Y TRILLOS EN
EL SUR DE SASKATCHEWAN

Sinopsis.—Se condujeron conteos de puntos a lo largo de carreteras y trillos para determinar
si habı́a diferencia en la abundancia de aves canoras de yerbasales en localidades con zanjas
y sin-sanjas en los puntos de muestreo. El trabajo se llevó a cabo en el suroeste de Saskatch-
ewan. Se encontró que Passerculus sandwichensis y Pooecetes gramineus eran más abundantes
a lo largo de carreteras, mientras que Ammodramus bairdii, Calcarius ornatus y Anthus spra-
gueii, lo eran en los trillos. Por su parte Spizella pallida, Eremophila alpestris y Sturnella ne-
glecta, resultaron con similar abundancia en ambos tipos de localidades. La menor abundan-
cia de A. spragueii a lo largo de carreteras puede ser atribuido a la reducción entre un 20–
30% del habitat disponible, asociado con una construcción en la carretera dentro del radio
de 100 metros del punto de conteo. Las grandes diferencias en A. bairdii y C. ornatus (42 y
56% menos abundantes a lo largo de carreteras, respectivamente) sugieren que estas especies
no tienden a establecer territorios adyacentes a carreteras. Nuestros resultados indican que
los estudios a lo largo de los márgenes de carreteras diseñados para estimar la abundancia
de aves tı́picas de yerbasales, deben incluir conteos a lo largo de trillos o interpretar los datos
de carreteras en armonı́a con la afinidad de la especie al habitat marginal a lo largo de las
mismas.

Roadside counts offer an effective and efficient means of collecting
information on bird numbers across large areas at relatively low cost. The
most familiar roadside survey is the annual Breeding Bird Survey (BBS),
which covers much of North America and provides standardized data for
population trend analysis (Sauer and Geissler 1990). By definition, road-
side surveys provide no information about species abundance in off-road
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habitats. Comparisons between on- and off-road counts show that some
bird species are more or less abundant along roads, depending on their
affinity for roadside habitat (Owens and Myres 1973, Hutto et al. 1995,
Rotenberry and Knick 1995, Hanowski and Niemi 1995). The BBS also
tends to undersample regions where secondary road density is relatively
low, as in much of the grassland areas of Montana, southwestern Saskatch-
ewan, and southeastern Alberta (Droege 1990). The need for accurate
abundance data is especially great in these areas, because populations of
many grassland songbird species appear to have declined significantly in
recent years (Knopf 1994, Herkert 1995, Sauer et al. 1996).

An effective and cost-efficient way to increase the coverage of a road-
based survey is to include less-developed roads (i.e., trails) in the study
design. This may lead to a sampling bias, however, because of structural
differences between roadside and trailside habitats. On the Canadian
prairies, roads used for the BBS (i.e., secondary roads; Droege 1990) are
8–9-m wide with drainage ditches that extend 11–18 m away from the
traveling surface and usually end at a fence or field edge. A recommend-
ed survey technique for grassland songbirds is to count individuals within
a 100-m radius circle (Ralph et al. 1995). When a 100-m radius point
count is conducted from the middle of a secondary road, the 35–40-m
right-of-way means that 20–30% of the habitat in the circle may differ
substantially from the rest of the sampling area. Most roadside ditches
are seeded with exotic grasses such as smooth brome (Bromus inermis) or
crested wheat grass (Agropyron cristatum) to reduce soil erosion (W. Tre-
naman, pers. comm.). Also, most ditches are not grazed and are often
hayed only in late summer or early fall. By comparison, trailside habitat
is generally identical to the surrounding vegetation in plant species com-
position and structure because trails usually consist of a pair of wheel ruts
with no bordering ditch or fence.

The objective of this study was to determine whether grassland bird
abundance along roads differ from that along trails in southwestern Sas-
katchewan. Based on structural differences between roadside and trail-
side habitat, we expected that some grassland species would be attracted
to roads while others would avoid them.

METHODS

We used data from roadside and trailside surveys conducted on native
prairie throughout the Cypress Upland and Mixed Grassland ecoregions
of southern Saskatchewan (a combined area of 9,157,000 ha), from 4
Jun.–2 Jul. 1994. For our purposes, roads were defined by the presence
of a drainage ditch that usually was planted with smooth brome grass and
ended at a fence that was 11–18 m from the traveling surface. Trails
consisted of a single pair of wheel ruts, and trailsides were visually indis-
tinguishable from the surrounding habitat in terms of vegetation struc-
ture and plant species composition. Native vegetation in the study area is
characterized by Stipa spp., June grass (Koeleria gracilis), northern wheat
grass (Agropyron dasystachyum), western wheat grass (A. smithii), blue
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grama grass (Bouteloua gracilis), sedges (Carex spp.), club moss (Selagi-
nella densa), pasture sage (Artemisia frigida), western snowberry (Sympho-
ricarpos occidentalis), rose (Rosa spp.), wolf-willow (Elaeagnus commutata),
and various forbs (T. Harrison, unpubl. data). Plant names follow Loo-
man (1982) and Vance et al. (1984).

Given that the species of primary interest, Baird’s Sparrow (Ammodra-
mus bairdii), was considered to be a grassland specialist, survey routes
were located by randomly choosing townships that consisted of at least
80% grassland, as determined from 1:20,000 air-photo mosaics (Davis et
al. 1999). Each route consisted of 20–25 stops that were at least 800 m
apart. Samples were collected by two trained observers who conducted
100-m fixed-radius point counts at each stop over a 5-min sampling pe-
riod. Each route was sampled only once by only one observer, and all
surveys started 30 min before sunrise on days with winds ,20 km/h and
no precipitation.

We analyzed data from 381 half-circle point counts (266 from roadsides
and 115 from trailsides) conducted on lightly-to-moderately grazed par-
cels of native prairie .256 ha. We used half-circle counts as our sample
unit because habitat type and grazing intensity sometimes differed on
opposite sides of a road. We randomly chose one half of each 100-m circle
because counts from two halves of the same sampling area are not inde-
pendent. We compared the abundance of individual bird species along
roads and trails using a Wilcoxon two-sample test, because the data could
not be normalized. We limited our analyses to species that occurred in
over 15% of the samples: Horned Lark (45%, Eremophila alpestris), Spra-
gue’s Pipit (26%, Anthus spragueii), Baird’s Sparrow (22%), Vesper Spar-
row (27%, Pooecetes gramineus), Savannah Sparrow (17%, Passerculus
sandwichensis), Clay-colored Sparrow (21%, Spizella pallida), Chestnut-
collared Longspur (26%, Calcarius ornatus), and Western Meadowlark
(27%, Sturnella neglecta).

RESULTS

Five of the eight bird species showed significant differences in abun-
dance between roadside and trailside samples (Fig. 1). Baird’s Sparrows,
Chestnut-collared Longspurs, and Sprague’s Pipits were 1.3–2.1 times
more abundant along trails (Wilcoxon Z 5 3.11, 4.85, and 2.28, respec-
tively, P , 0.05), while Savannah Sparrows, and Vesper Sparrows were 2.2
and 2.4 times more abundant along roads, respectively (Z 5 2.31 and
3.66, P , 0.05; Fig. 1). Clay-colored Sparrows, Horned Larks, and Western
Meadowlarks showed no significant difference in abundance between
roadside and trailside counts (Z 5 0.33, 1.67, and 1.66, P . 0.05).

DISCUSSION

As predicted, our results indicate that some grassland songbird species
differ in abundance between roadside and trailside habitats. These pat-
terns are likely not due to differences in detectability because most grass-
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FIGURE 1. Mean abundance of grassland birds based on 100-m radius, half-circle point
counts along roads and trails. Numbers in parentheses are sample sizes, and vertical
lines represent standard errors. BASP 5 Baird’s Sparrow, CCLO 5 Chestnut-collared
Longspur, CCSP 5 Clay-colored Sparrow, HOLA 5 Horned Lark, SASP 5 Savannah
Sparrow, SPPI 5 Sprague’s Pipit, VESP 5 Vesper Sparrow, WEME 5 Western Meadow-
lark. Results of Wilcoxon two-sample tests are shown as *P , 0.05, **P , 0.005, and
***P , 0.001. Designation as specialist or widespread is based on Knopf (1994).

land songbird species are detected easily within a distance of 100 m in
open landscapes (Cyr et al. 1995).

Compared to roadside data, trailside counts are probably more repre-
sentative of grassland songbird abundance in off-road areas because trails
involve minimal habitat disturbance. Similarly, where counts along roads
and trails are used to broaden the spatial coverage of avian surveys, esti-
mates of species abundance should account for potential roadside (or
ditch) effects. Differences in abundance between roadsides and trailsides
also raise the question whether population trends derived from roadside
counts reflect changes occurring in off-road areas. This possibility needs
to be examined by sampling roadside, trailside, and off-road areas over
time, given the importance of BBS data as a guide for grassland songbird
conservation.

We expected Western Meadowlarks to be more abundant along road-
sides because they are often associated with fence lines (Rotenberry and
Knick 1995). The fact that we found no difference may be due to regional
variation or sampling effects, given that meadowlarks defend relatively
large territories (Lanyon 1956). We also found no difference in abun-
dance between roads and trails for Horned Larks, which are often asso-
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ciated with off-road habitat (Rotenberry and Knick 1995). Horned Larks
may be drawn to both roads and trails because traveling surfaces offer
open habitat (Owens and Myres 1973, Dale 1983; Davis and Duncan
1999).

Baird’s Sparrows, Chestnut-collared Longspurs, and Sprague’s Pipits all
showed an apparent aversion to roadside habitat. The longspurs were
likely avoiding the dense vegetation found in ditches, given their general
preference for sparsely vegetated habitat (Owens and Myres 1973). While
Baird’s Sparrows and Sprague’s Pipits are both attracted to relatively
dense habitat (Sutter et al. 1995; Madden 1996; Sutter and Brigham 1998;
Davis and Duncan 1999), both species tend to avoid thick swards of veg-
etation produced by smooth brome grass (Dale 1983, Wilson and Belcher
1989). Roadside habitat also may be unattractive to some or all of these
species because of increased predation risk (Camp and Best 1994) and
disturbance by vehicles (Reijnen et al. 1996).

Sprague’s Pipits were 26% less abundant along roads, which closely
matches the 20–30% loss of suitable habitat associated with a road right-
of-way. Baird’s Sparrows and Chestnut-collared Longspurs showed greater
decreases (42 and 53%, respectively), suggesting that these species tend
not to establish territories adjacent to ditch habitat. Also, all three of these
species are grassland specialists (Knopf 1994). Perhaps specialist species
are more likely to perceive roads as a break between suitable breeding
areas because they have relatively narrow habitat requirements. Similarly,
generalist species may be able to take advantage of habitats created by
road construction because their habitat requirements are relatively flexi-
ble.

The fact that Savannah Sparrows and Vesper Sparrows were more abun-
dant along roads is not surprising given that both of these species prefer
dense, grassy vegetation and often use roadside fences as elevated song
perches (Owens and Myres 1973, Best and Rodenhouse 1984). We also
expected Clay-colored Sparrows to be more common along roads because
of their preference for ditches containing tall grass and shrubs (Owens
and Myres 1973, Munson 1992). The pattern we observed for this species
likely reflects the fact that the ditches in our study contained few shrubs
(T. Harrison, pers. comm.).

Overall, our results confirm that roadside sampling can lead to biased
estimates of abundance for some prairie songbirds, and that trailside sam-
pling offers potential as a rapid measure of abundance in off-road, grass-
land habitat. Whether our findings are robust over time is unknown, given
that our study lasted only a single year. Nevertheless, the patterns we
found have important implications. The differences we detected between
roadside and trailside counts should be considered where roadside and
trailside data are used for habitat association studies or to assess the size
and spatial distribution of prairie songbird populations. It may also be
advisable for the BBS to incorporate trailsides into their sampling pro-
tocol in grassland areas.



Vol. 71, No. 1 [115Grassland Songbird Abundance

FIELD ORNITHOLOGY
Friday Oct 19 2001 03:29 PM 2000
Allen Press • A V i i O N System

forn 71_109 Mp_115
File # 09ds

ACKNOWLEDGMENTS

We thank C. Bjorklund and P. Hjertaas for conducting the surveys and T. Harrison for
doing range assessments. We also acknowledge the cooperation of federal and provincial
government officials, pasture managers, and private landowners who provided access to their
land. The manuscript was improved by comments from P. Bradshaw, R. Poulin, C. P. Woods,
J. W. Belcher, P. Vickery, and J. Hanowski. Funding was provided by the National Fish and
Wildlife Foundation (U.S.), the Endangered Species Recovery Fund (World Wildlife Fund
Canada and Canadian Wildlife Service, Environment Canada), and the Saskatchewan En-
dangered Species Fund (Saskatchewan Environment and Resource Management).

LITERATURE CITED

BEST, L. B., AND N. L. RODENHOUSE. 1984. Territory preference of Vesper Sparrows in crop-
land. Wilson Bull. 96:72–82.

CAMP, M., AND L. B. BEST. 1994. Nest density and nesting success of birds in roadsides ad-
jacent to rowcrop fields. Am. Midl. Nat. 131:347–358.

CYR, A., D. LEPAGE, AND K. FREEMARK. 1995. Evaluating point count efficiency relative to
territory mapping in cropland birds. Pp. 63–68, in C. J. Ralph, J. R. Sauer, and S. Droege,
eds. Monitoring bird populations by point counts. U.S.D.A. For. Serv. Gen. Tech. Rep.
PSW-GTR-149.

DALE, B. C. 1983. Habitat relationships of seven species of passerine birds at Last Mountain
Lake, Saskatchewan. M.Sc. thesis., Univ. of Regina, Regina, Saskatchewan.

DAVIS, S. K., AND D. C. DUNCAN. 1999. Grassland songbird occurrence in native and crested
wheatgrass pastures of southern Saskatchewan. Stud. Avian Biol. 19:211–218.

, AND M. A. SKEEL. 1999. Distribution and habitat associations of three endemic
grassland songbirds in southern Saskatchewan. Wilson Bull. 111:389–396.

DROEGE, S. 1990. The North American Breeding Bird Survey. Pp. 1–4, in J. R. Sauer, and S.
Droege, eds. Survey designs and statistical methods for the estimation of avian popula-
tion trends. U.S. Fish and Wildlife Serv. Biol. Rep. 90(1).

HANOWSKI, J. A. M., AND G. J. NIEMI. 1995. A comparison of on-and off-road bird counts: Do
you need to go off road to count birds accurately? J. Field Ornithol. 66:469–483.

HERKERT, J. R. 1995. Analysis of midwestern breeding bird population trends: 1966–1993.
Am. Midl. Nat. 134:41–50.

HUTTO, R. L., S. J. HEJL, J. F. KELLY, AND S. M. PLETSCHET. 1995. A comparison of bird
detection rates derived from on-road vs. off-road point counts in northern Montana. Pp.
103–110, in C. J. Ralph, J. R. Sauer, and S. Droege, eds. Monitoring bird populations by
point counts. U.S.D.A. For. Serv. Gen. Tech. Rep. PSW-GTR-149.

KNOPF, F. L. 1994. Avian assemblages on altered grasslands. Stud. Avian Biol. 15:247–257.
LANYON, W. E. 1956. Territory in the meadowlarks, genus Sturnella. Ibis 90:485–489.
LOOMAN, J. 1982. Prairie grasses identified and described by vegetative characters. Agriculture

Canada publication 1413, Supply and Services Canada, Ottawa.
MADDEN, E. M. 1996. Passerine communities and bird-habitat relationships on prescribed-

burned, mixed-grass prairie in North Dakota. M.Sc. thesis. Montana State Univ., Boze-
man.

MUNSON, E. S. 1992. Influence of nest cover on habitat selection in Clay-colored Sparrows.
Wilson Bull. 104:525–529.

OWENS, R. A., AND M. T. MYRES. 1973. Effects of agriculture upon populations of native
passerine birds of an Alberta fescue grassland. Can. J. Zool. 51:697–713.

RALPH, C. J., S. DROEGE, AND J. R. SAUER. 1995. Managing and monitoring birds using point
counts: standards and applications. Pp. 161–168, in C. J. Ralph, J. R. Sauer, and S. Droe-
ge, eds. Monitoring bird populations by point counts. U.S.D.A. For. Serv. Gen. Tech.
Rep. PSW-GTR-149.

REIJNEN, R., R. FOPPEN, AND H. MEEUWSEN. 1996. The effects of traffic on the density of
breeding birds in Dutch agricultural grasslands. Biol. Cons. 75:255–260.

ROTENBERRY, J. T., AND S. T. KNICK. 1995. Evaluation of bias in roadside point count surveys
of passerines in shrubsteppe and grassland habitats in southwestern Idaho. Pp. 99–101,



G. C. Sutter et al.116] J. Field Ornithol.
Winter 2000

forn 71_109 Mp_116
File # 09ds

FIELD ORNITHOLOGY
Friday Oct 19 2001 03:29 PM 2000
Allen Press • A V i i O N System

in C. J. Ralph, J. R. Sauer, and S. Droege, eds. Monitoring bird populations by point
counts. U.S.D.A. For. Serv. Gen. Tech. Rep. PSW-GTR-149.

SAUER, J. R., AND P. H. GEISSLER. 1990. Estimation of annual indices from roadside surveys.
Pp. 58–62, in J. R. Sauer, and S. Droege, eds. Survey designs and statistical methods for
the estimation of avian population trends. U.S. Fish and Wildlife Serv. Biol. Rep. 90 (1).

, S. SCHWARTZ, B. G. PETERSON, AND J. E. HINES. 1996. The North American Breeding
Bird Survey Home Page. Version 95.1. Patuxent Wildlife Research Center, Laurel, Mary-
land.

SUTTER, G. C., AND R. M. BRIGHAM. 1998. Avifaunal and habitat changes resulting from
conversion of native prairie to crested wheat grass: patterns at songbird community and
species levels. Can. J. Zool. 76:869–875.

, M. FORBES, AND T. TROUPE. 1995. Abundance of Baird’s sparrows, Ammodramus bair-
dii, in native prairie and introduced vegetation. Écoscience 2:344–348.
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