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Conversions           

1 hectare (ha) = 2.47 acres (ac.)

1 square kilometer (km2) = 247.1 acres (ac.)

1 meter (m) = 3.28 feet (ft.)

1 centimeter (cm) = 0.39 inches (in.)

1 gram (g) = 0.035 ounces (oz.)

Glossary             

Apparent Nest Success – Estimate of nest 
success that does not consider the length of 
time since eggs were laid and that the nest 
has been vulnerable to predation.  

Beneficial Management Practices – Any 
management practices or actions that 
positively impact the viability of the focal 
species and their habitats.

Breeding Area/Season – Areas used by a 
grassland bird species during the primary 
breeding season.

Degradation - Changes in grassland 
vegetation structure, composition, or 
ecological processes that result in losses  
of biodiversity and ecosystem functions.

Demographic Parameters or Vital Rates – 
Characteristics that influence the dynamics 
of a population, including age structure,  
sex ratio, fecundity, mortality and survival, 
immigration and emigration, population 
size, and population rate of change.

Disturbance – Types of management that 
result in different grassland conditions.

Fragmentation – Reduced grassland patch 
sizes as a result of land cover changes, e.g., 
road development, agricultural practices. 

Grassland Bird Conservation Areas 
(GBCAs) – Priority areas for grassland 
protection and enhancement that are 

thought to provide suitable habitat for 
many priority grassland bird species in 
portions of the U.S. Northern Great Plains. 
GBCAs identify habitat based on sensitivity 
of many species of grassland birds to patch 
size and landscape structure.

Grassland Enhancement – Management 
actions aimed at improving grassland 
habitat condition, e.g., prescribed fire, 
livestock grazing, and control of invasive 
and woody species.

Grassland Protection – Management 
actions aimed at conserving and protecting 
grasslands, rangelands, and related cover 
from conversion to cropland and other uses, 
e.g., through easements and leases, fee title 
acquisition, and agricultural programs.

Grassland Restoration or Grassland/Prairie 
Reconstruction – Replanting of grasses and 
forbs to simulate former native prairies; 
grassland restoration also has been used  
in the literature in reference to reverting 
cropland to perennial grass cover

Grassland Priority Conservation Areas 
(GPCAs) – Grassland areas of tri-national 
importance due to their ecological 
significance and threatened nature that  
are in need of international cooperation for 
their successful conservation. 
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Limiting Factors – Environmental 
conditions or factors that constrain 
population growth, abundance, or 
distribution of a bird species.

Native, Unbroken Prairie – Grasslands that 
have not been cultivated/broken or 
anthropogenically disturbed (e.g., cropland, 
urban or developed areas), and in an 
original or natural state, but may be 
invaded with non-native vegetation.

Non-breeding Area/Season – Areas used 
by a grassland bird species during the 
migration and winter seasons. Note that 
migration and wintering areas may overlap 
for some species.

Non-native Grassland – Broken prairie that 
has been converted to perennial grasslands 
and planted to non-native grass and forb 
species.

Normalized Difference Vegetation Index 
(NDVI) – A measure of annual net primary 
productivity for herbaceous vegetation.

Protected Lands – Lands under some level 
of conservation protection, i.e., federal, 
state, private organization ownership, or 
conservation easement, preventing 
conversion of grasslands to other land cover 
types.

Threats – Natural disturbances or human 
actions that result in the loss of habitat, use 
of habitat, or otherwise negatively affect a 
species, e.g., resulting in higher mortality 
or lower nest survival.

Wintering Area/Ground – Areas used by a 
grassland bird species during the primary 
winter season. 
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Acronyms             

          

BBS – Breeding Bird Survey

BCC – Birds of Conservation Concern

BCR – Bird Conservation Region

BLM – Bureau of Land Management

CBC – Christmas Bird Count

CEC – Committee for Environmental 
Cooperation

COSEWIC – Committee on the Status of 
Endangered Wildlife in Canada

CRI – Credible Interval

CRP – Conservation Reserve Program 
(United States)

CWS – Canadian Wildlife Service, 
Environment and Climate Change Canada

ESA – Endangered Species Act (United 
States)

EQIP – Environmental Quality Incentives 
Program

GBCA – Grassland Bird Conservation Area

GPCA - Grassland Priority Conservation 
Area

IMBCR – Integrated Monitoring of Bird 
Conservation Regions

IUCN – International Union for 
Conservation of Nature

JV – Joint Venture

MBCA – Migratory Bird Convention Act

MBTA – Migratory Bird Treaty Act

NABCI – North American Bird 
Conservation Initiative

NALCP – North American Landbird 
Conservation Plan

NDVI - Normalized Difference Vegetation 
Index

NGPJV - Northern Great Plains Joint 
Venture (United States)

PCP – Permanent Cover Program (Canada)

PFW – Partners for Fish and Wildlife 
Program, U.S. Fish and Wildlife Service

PHJV – Prairie Habitat Joint Venture 
(Canada)

PIF – Partners in Flight 

PIF NALCP – Partners in Flight North 
American Landbird Conservation Plan

PPJV – Prairie Pothole Joint Venture 
(United States)

RGJV – Rio Grande Joint Venture

SARA – Species at Risk Act (Canada)

SGCN – Species of Greatest Conservation 
Need

SHC – Strategic Habitat Conservation

SOTB – State of the Birds

U.S. – United States

USDA – United States Department of 
Agriculture

USFWS – U.S. Fish and Wildlife Service
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Executive Summary         

Sprague’s Pipit (Anthus spragueii), 
Chestnut-collared Longspur (Calcarius 
ornatus), McCown’s Longspur 
(Rhynchophanes mccownii), and Baird’s 
Sparrow (Centronyx bairdii) [hereafter, 
“the Species”] are North American 
grassland-obligate songbirds whose 
populations have experienced significant 
annual population declines and are the 
focus of increasing conservation concern. 
The purpose of this strategy is to 
summarize current knowledge of the 
Species and identify priority research, 
monitoring and conservation actions 
required to improve their population status.

Grasslands are among the most threatened 
ecosystems in the world with historic losses 
of 61-70% converted to other land uses, 
primarily cropland agriculture. Losses 
continue, with current conversion in the 
northern Great Plains occurring several 
times faster than grasslands can be 
protected. The Partners in Flight North 
American Landbird Conservation Plan 
(PIF NALCP) estimates current global 
populations of 900,000, 3,000,000, 600,000, 
and 2,000,000 for Sprague’s Pipit, Chestnut-
collared Longspur, McCown’s Longspur, 
and Baird’s Sparrow, respectively. Over the 
period of 1967-2015, these populations have 
declined at -3.1, -4.2, -5.9 and -2.2% 
annually for estimated total losses of 78, 87, 
94 and 65%, respectively.

Habitat associations of breeding birds, 
especially at the local scale, represent 
the majority of the existing scientific 
literature on the Species’ biology. 
Landscape-scale associations are more 
poorly understood, and few studies have 
linked habitat, at any scale, to population 
vital rates. Increasing effort is focused 
on nonbreeding season and very little 
is known about migration. Current 
knowledge identifies three primary 
threats: 1) loss of native grasslands, 
2) degradation and fragmentation of 

remaining native grasslands, and 3) 
disturbance inconsistent with needs of the 
Species. Top priorities for future research 
include: identification of population limiting 
factors, links between breeding habitat and 
demographics, identification of migratory 
habitat requirements, and identification of 
conditions promoting winter survival.

Implementation strategies must focus 
on the protection, restoration, and 
enhancement (i.e., management) of 
grassland communities. Most imperative 
is the protection of remaining native 
grasslands from conversion to other uses. 
Actions supporting grass-based agriculture 
on privately-owned, native grasslands are 
paramount. These include incentive-based 
tools to support livestock grazing that 
benefits both priority birds and healthy 
ranching communities, which in turn 
prevent the conversion of native grasslands 
to cropland. Where cropland conversion has 
already taken place, conservation partners 
should work to continue and improve 
programs such as the Conservation 
Reserve Program (CRP) to restore and 
maintain permanent native cover.

This strategy adopts the PIF NALCP 
objective, which is to reduce the rate of the 
Species’ decline in the first 10 years, then 
stabilize and ultimately increase the 2016 
population by 5-15% over the subsequent 20 
years. Ongoing monitoring programs such 
as the Breeding Bird Survey, Integrated 
Monitoring of Bird Conservation Regions, 
and eBird are critical for informing broad-
scale demographic and geographic trends 
for the Species. However, to achieve PIF 
NALCP goals, there is additional need for 
monitoring that links habitat conservation 
accomplishments to population performance 
within a strategic habitat conservation 
framework.
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Introduction           

          

Sprague’s Pipit (Anthus spragueii), 
Chestnut-collared Longspur (Calcarius 
ornatus), McCown’s Longspur 
(Rhynchophanes mccownii), and Baird’s 
Sparrow (Centronyx bairdii), hereafter 
“the Species,” are grassland-dependent 
songbirds of the Great Plains of Canada, 
the United States, and Mexico. The Species 
breed primarily in the northern Great 
Plains and overwinter in the Chihuahuan 
and Sonoran deserts of the southwestern 
United States and northern Mexico. All 
have experienced significant population 
declines on their breeding grounds since 
the late-1960s, with annual population 
declines ranging from -2.1 to -5.9% per 
year from 1967-2015 and an overall 
population loss of 65-95% since 1970 (Sauer 
et al. 2017). Although the species are locally 
abundant in suitable habitat, overall 
population declines and range contractions 
have resulted in these species being 
designated as species of high conservation 
concern at national, state, and provincial 
levels in both the United States and 
Canada. The primary drivers of population 
losses are generally attributed to 
widespread conversion, both historical and 
contemporary, of native grasslands to 
agricultural production and other land uses. 
Degradation and fragmentation of 
remaining grasslands and management 
that is inconsistent with the needs of each 
species have also likely contributed to 
declines. Each of these drivers affects 
habitat at local and landscape scales, 
impacting the distribution, abundance, and 
reproduction of the Species and ultimately 
resulting in consistent, long-term, and 
steep population declines.

Each of the Species has been considered for 
federal protections in the United States 

and/or Canada. Sprague’s Pipit was 
petitioned for potential listing in the U.S. 
under the Endangered Species Act (ESA) 
in 2008, but the U.S. Fish and Wildlife 
Service (USFWS) determined listing was 
not warranted in 2015. Baird’s Sparrow 
was proposed for listing as Threatened in 
1997, but the 90-day finding issued in 1999 
noted the petition did not present 
substantial information to warrant listing 
(Jones and Green 1998, Green et al. 2002). 
In Canada, Sprague’s Pipit was officially 
listed as “threatened” under Schedule 1 of 
the Species at Risk Act (SARA) in 2003. In 
2012, Chestnut-collared Longspur was 
officially listed as “Threatened” under 
Schedule 1 of SARA. McCown’s Longspur 
is currently listed as Special Concern under 
SARA. Most recently, Baird’s Sparrow was 
officially listed as a species of “Special 
Concern” under SARA in 2017. The Species 
are protected as migratory birds in Mexico 
under the U.S. Migratory Bird Treaty Act 
(MBTA), but none of the Species are 
currently included in the federal “NORMA 
Oficial Mexicana NOM-059-SEMARNAT” 
(NOM-059) species-at-risk list in Mexico.

The Species also have been identified by 
the USFWS as Birds of Management 
Concern, which is a subset of species 
protected under the MBTA that pose 
special management challenges due to 
declining populations, small or restricted 
populations, and/or dependence on 
restricted or vulnerable habitats. Sprague’s 
Pipit is designated as a focal species in the 
USFWS’s “Focal Species Strategy for 
Migratory Birds,” which was initiated to 
provide explicit, strategic, and adaptive 
sets of conservation actions required to 
return or maintain species of concern at 
healthy and sustainable population levels. 
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For more information on the Focal Species 
Strategy, visit https://www.fws.gov/birds/
management/managed-species/focal-
species.php. 

The USFWS, Canadian Wildlife Service 
(CWS), and many state and provincial 
governments recognize the concerns for the 
Species and have identified them as 
conservation priorities. This conservation 
strategy was developed in collaboration 
with diverse partners who have jurisdiction 
and/or are stakeholders in management and 
conservation of these species throughout 
their annual cycle. The strategy provides a 
comprehensive assessment of the state of 
the knowledge of the Species and identifies 
priority research needs and conservation 
actions. It is intended as a guiding 
document for researchers, conservation 
planners, resource managers, and funding 
organizations to facilitate effective and 
efficient conservation of the Species at a 
continental scale. 

Our overarching purpose is to summarize 
the current knowledge of the life history 
and demographic parameters across the 
full annual cycle of the Species in order to 
improve their population status. We use 
this information to identify gaps in our 
knowledge and prioritize monitoring and 
research needs that can help fill these gaps. 
Based on our current knowledge, we 
identify and prioritize critical conservation 
action required to reduce and reverse 
population declines with an additional goal 
that landscapes can support sustainable 
populations at desired levels. 

Action proposed in this strategy can help 
prevent additional federal level listings 
under the ESA in the United States, 
SARA in Canada, and NOM-059 in Mexico, 
and ultimately remove species from lists of 
species of conservation concern due to 
recovery or improved status. 

The Goal, Objectives and Sub-Objectives 
for this strategy are summarized here. See 
Appendix A for a full presentation of the 
Goal, Objectives, Sub-objectives, and 
Actions.

Goal and Objectives 
The goal is to improve the population status 
of Sprague’s Pipit, Chestnut-collared 
Longspur, McCown’s Longspur, and Baird’s 
Sparrow by identifying priority research, 
inventory, monitoring and conservation 
actions for implementation by landowners 
and managers, researchers, biologists, and 
policy/decision makers. 

Objective 1: Develop population  
and habitat targets.  

Sub-objective 1.1 – Evaluate current 
population status, trends and distribution.

Sub-objective 1.2 – Optimize inventory and 
monitoring activities to inform status, trends, 
population estimates, and management actions.

Objective 2: Synthesize  
existing information and  
identify key knowledge gaps.

Sub-objective 2.1 – Compile and summarize 
current information.

Sub-objective 2.2 – Prioritize research to 
inform conservation delivery.

Objective 3: Prioritize  
conservation and outreach  
actions.

Sub-objective 3.1 – Improve the delivery of 
grassland conservation programs.

Sub-objective 3.2 – Improve outreach and 
partnership opportunities.

Sub-objective 3.3 – Inform policy 
development.
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Chapter 1. Range and Distributions      

          

1.1 Breeding Ranges 
Combined, the four Species historically 
bred across the prairies of the northern 
Great Plains of the United States and 
Canada from the boreal transition zone in 
central Saskatchewan and Alberta and east 
through North and South Dakota with the 
longspurs extending south to eastern 
Colorado and western Kansas. The current 
breeding ranges for each Species are 
reduced from their historical distributions, 
with the majority of the current breeding 
distribution occurring in the Prairie 
Potholes Bird Conservation Region (BCR) 
of the United States and Canada, the 
Badlands and Prairies BCR, and northern 
end of the Shortgrass Prairie BCR (Sauer 
et al. 2013). Although each species has a 
different overall breeding range, all four 
species overlap and generally have the 
highest densities in southeastern Alberta, 
southern Saskatchewan, and north-central 
and northeastern Montana (Sauer et al. 
2013, M. K. Sather, U.S. Fish and Wildlife 
Service, unpubl. data). 

The Species breed across a relatively small 
geography, thus a limited number of states 
and provincial agencies have significant 
jurisdiction over the majority of the 
breeding populations (Blancher et al. 2013). 
Only four states and provinces support the 
majority of breeding Sprague’s Pipits, 
including Alberta, Saskatchewan, Montana, 
and North Dakota. Similarly, Chestnut-
collared Longspur, McCown’s Longspur, 
and Baird’s Sparrow are primarily limited 
to breeding in seven, five, and four states 
and provinces, respectively. See Appendices 
B, C, D, and E for information on 
population estimates and percentage of 
breeding population at country, BCR, and 
state and province levels. 

Sprague’s Pipit 
Sprague’s Pipit has the northernmost 
breeding distribution of the four Species 
and is found north into the southern end of 
the boreal transition zone in Alberta, 
Saskatchewan, and Manitoba (Figure 1). 
Sprague’s Pipit occurs very locally in 
northern and central South Dakota, as per 
recent Breeding Bird Atlas surveys (Davis 
et al. 2014, Drilling et al. 2016). Its breeding 
range also extends east into southwestern 
Manitoba and west to the Rocky Mountain 
foothills, although it is only locally common 
in central and western Montana. 

The Sprague’s Pipits breeding range in 
Alberta, Manitoba, and Saskatchewan has 
contracted significantly (COSEWIC 2002); 
however, it may never have been very 
abundant in these areas (Carey et al. 2003). 
The species formerly bred across North 
Dakota except the southeastern-most 
counties and east to northwest Minnesota 
(Stewart 1975). It bred in north-central and 
northwestern South Dakota, but no nests 
have been found in the state since 1907 
(Davis et al. 2014), although evidence of 
breeding was reported in 1996 and 2010 
(Drilling et al. 2016).

The majority of the breeding population 
occurs in Canada (60%) (Lipsey et al. 2015). 
The majority of the U.S. population breeds 
in Montana (63%). Populations are highly 
clumped, with 75% of breeding birds 
predicted in 25% of the range of 
occurrence. About 20% of the population is 
on protected lands, and approximately 25% 
are at risk due to predicted tillage 
expansion in the future. Range wide, most 
of the population (70%) occurs on private 
land (Lipsey et al. 2015).
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Figure 1. Relative abundance of breeding 
Sprague’s Pipits (average number of birds per 
BBS route) based on North American Breeding 
Bird Survey (BBS) data 2011-2015 (Sauer et 
al. 2017). Map depicts state boundaries in the 
conterminous United States and provincial 
boundaries in Canada as well as BCR 
boundaries.

Chestnut-collared Longspur
Chestnut-collared Longspur breeding 
population is concentrated in southern 
Saskatchewan and Alberta, north-central 
and eastern Montana, the western two-
thirds of North Dakota, and most of north 
and central South Dakota. A nearly 
disjunct population occurs in southeastern 
Wyoming and extends into north-central 
Colorado; however, this population is ~1% of 
the global population and has declined 
significantly in recent decades (Partners in 
Flight Science Committee 2013). Small 
numbers are found in western Nebraska 
and scattered locations in east-central and 
northeast Wyoming. A few birds are 
occasionally reported during the breeding 
season in the species’ historic range in 
western Minnesota (Roberts 1936; Wyckoff 
1986a, 1986b; MDNR 2014).

Chestnut-collared Longspur breeding 
range has contracted significantly since at 
least the early 1900s (Figure 2). Significant 
population declines have been documented 
by the North American Breeding Bird 
Survey (BBS) since the late 1960s, although 
this trend likely began long before the 
initiation of the BBS. The species formerly 
bred across much of North Dakota, except 
the extreme southeast corner, but has 
largely disappeared from the eastern third 

of the state. Similarly, it also formerly bred 
across South Dakota except in the Black 
Hills, but have been largely extirpated 
from the eastern third of the state. 
Chestnut-collared Longspur was formerly 
reported as an “abundant” breeder in 
Kansas (Allen 1872 in Baird et al. 1874), but 
it no longer breeds in that state (Thompson 
and Ely 1992), and is now absent from all 
but western Nebraska (Sharpe et al. 2001, 
Mollhoff 2016). The species was common in 
Manitoba until the mid-1980s, but is now 
restricted to the southwest corner of the 
province (Cleveland et al. 1988, Sauer et al. 
2017). Chestnut-collared Longspur is also 
increasingly restricted to extreme southern 
Saskatchewan and southeastern Alberta 
(Davis et al. 1999). 

McCown’s Longspur
McCown’s Longspur has shown significant 
range contractions since the early 1900s. It 
formerly bred from southwest Minnesota 
across North and South Dakota and south 
through Nebraska, Kansas, and into the 
panhandle of Oklahoma. The current 
breeding range is divided into two disjunct 
populations: one population is in Montana 
and southern Alberta and Saskatchewan, 
and the other population in north-central 
Colorado, extending into southern and 

Figure 2. Relative abundance of breeding 
Chestnut-collared Longspur (average number 
of birds per BBS route) based on North 
American Breeding Bird Survey (BBS) data 
2011-2015 (Sauer et al. 2017). Map depicts state 
boundaries in the conterminous United States 
and provincial boundaries in Canada as well as 
BCR boundaries.
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eastern Wyoming, and extreme western 
Nebraska (Figure 3). The species was only 
detected twice in the most recent South 
Dakota Breeding Bird Atlas (Drilling et al. 
2016). Small numbers were found in several 
counties in east-central Colorado during 
the second Breeding Bird Atlas 
(Wickersham 2016). McCown’s Longspur 
was not found in these areas during the 
state’s first Atlas (Kingery 1998). In 
contrast to the other species, McCown’s 
Longspur is generally absent from the 
Dakotas (Drilling et al. 2016). In recent 
years in North Dakota, the species was 
only reported on one legal section of State 
School Land in southwestern North Dakota 
(Svingen and Martin 2003), although 
historically the species once nested in the 
western two-thirds of the state (Stewart 
1975).  

Baird’s Sparrow
Baird’s Sparrow breeding range is centered 
in southern Alberta and Saskatchewan and 
extends east from the Rocky Mountain 
foothills in northern Montana through 
eastern Montana and into western North 
and South Dakota (Figure 4). Confirmed 
breeding records were documented in 
eastern Wyoming, including Laramie, 
Platte, Albany, Converse, and Campbell 
counties (Luce et al. 1999). Although up to 
15 singing males have been documented in 

one location in north-central Colorado in 
2015-2018 with nesting confirmed in July 
2018 (Youngberg and Panjabi 2016, M. 
Correll, pers. comm. eBird.org). The species 
formerly bred farther east into western 
Minnesota, but its range has contracted 
significantly westward as native grasslands 
were lost to cultivation (Stewart 1975).  

1.2 Non-breeding Area  
(Migration)
In migration, these species are typically 
found in Nebraska, Colorado, Kansas, 
Oklahoma, Texas, Arizona and New 
Mexico. Records of Sprague’s Pipit and 
Baird’s Sparrow are especially scarce 
during migration as they are particularly 
cryptic and difficult to detect. As a result, 
little is known about specific migration 
routes, timing of occurrence, and habitat 
preferences. In a study in multiple habitats 
in southern Texas during the nonbreeding 
season, 98% of Sprague’s Pipit observations 
were recorded during winter (1 January to 
15 February), but only 2% were recorded 
during peak spring migration (1 April to 15 
May) and none were recorded during peak 
fall migration (1 September to 15 October) 
(Igl and Ballard 1999).

Figure 3. Relative abundance of breeding 
McCown’s Longspur (average number of birds 
per BBS route) based on North American 
Breeding Bird Survey (BBS) data 2011-2015 
(Sauer et al. 2017). Map depicts state boundaries 
in the conterminous United States and 
provincial boundaries in Canada as well as BCR 
boundaries.

Figure 4. Relative abundance of breeding 
Baird’s Sparrow (average number of birds per 
BBS route) based on North American Breeding 
Bird Survey (BBS) data 2011-2015 (Sauer et 
al. 2017). Map depicts state boundaries in the 
conterminous United States and provincial 
boundaries in Canada as well as BCR 
boundaries.
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1.3 Wintering Area  
(U.S. and Mexico)
As with the migration period, data on 
winter distributions are generally limited 
because the Species are cryptic, may be 
difficult to identify in winter, and are not 
easily detected. The Species have much 
broader wintering ranges than their 
breeding ranges (Figure 5). Relative 
abundance data from the Christmas Bird 
Count (CBC) may cover the basic winter 
range in the United States but does not 
represent an assessment of abundance. In 
addition, detections may have increased in 
some areas of the United States, likely due 
to CBC observers shifting effort to target 
these species, especially Sprague’s Pipit. 
Bird Conservancy of the Rockies conducted 
winter grassland bird surveys on Grassland 
Priority Conservation Areas (GPCAs) 
designated by the Commission for 
Environmental Cooperation (CEC) in 
northern Mexico, western Texas, and 
southern New Mexico from 2007 to 2013 
(Macías-Duarte et al. 2011), thus providing 
the largest and most comprehensive 
assessment of winter abundance and 
distribution for Sprague’s Pipit, Chestnut-
collared Longspur, and Baird’s Sparrow. 
See Appendices B, C, D, and E for 
regulatory and conservation status for the 
Species at federal, state, and provincial 
scales, including states within the winter 
range of the Species.

Sprague’s Pipit
Sprague’s Pipit has the broadest wintering 
range of the Species with small numbers of 
birds wintering from southern California to 
much of Arkansas and the Red River valley 
and coast of Louisiana, with small numbers 
found annually as far east as southern 
Alabama and northwest Florida (Figure 6). 
It also has the most southerly wintering 
range which extends south to the Mexican 
states of Michoacán, Puebla, and Veracruz 
(Davis et al. 2014). Sprague’s Pipit is widely 
distributed but is relatively uniform in 
distribution across the Chihuahuan Desert, 
tending to be most abundant in the 
southeastern portion and least abundant in 
the north (Pool et al. 2012). 

Chestnut-collared Longspur
Chestnut-collared Longspur may 
overwinter farther north than the other 
species with birds found periodically as far 
north as east-central Colorado, central 
Kansas, and north-central Arizona (Figure 
7). The species is occasionally found in 
small numbers in large flocks of Lapland 
Longspurs (Calcarius lapponicus) or 
Horned Larks (Eremophila alpestris) in 
eastern and north-central Colorado (eBird.
org). The primary winter range extends 
west through New Mexico to southeastern 
Arizona and south through western Texas 
to northern Mexico, the desert grasslands 
of northern Sonora, and on the Central 
Plateau from Chihuahua and Coahuila 
south to Zacatecas, Aguascalientes, and 
San Luis Potosí (Bleho et al. 2014). 

Figure 5. Estimated winter ranges for 
Sprague’s Pipit, Chestnut-collared and 
McCown’s longspur, and Baird’s Sparrow 
combined (BirdLife International and 
NatureServe 2013).

Figure 6. Sprague’s Pipit estimated winter range 
(BirdLife International and NatureServe 2013).
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Figure 7. Chestnut-collared Longspur 
estimated winter range (BirdLife International 
and NatureServe 2013).

McCown’s Longspur
McCown’s Longspur is found relatively far 
north in winter with birds occurring as far 
north as southwestern Kansas and east-
central Colorado (Figure 8). The western 
edge of its winter range includes northeast 
New Mexico and southeast Arizona, while 
it generally does not occur further south 
than Durango and southern Coahuila states 
in Mexico. The highest winter abundance 
generally occurs in northwestern and 
south-central Texas, the panhandle of 
Oklahoma, and eastern New Mexico (With 
2010).

Figure 8. McCown’s Longspur estimated 
winter range (BirdLife International and 
NatureServe 2013).

Baird’s Sparrow
Baird’s Sparrow has the narrowest winter 
range of the Species. The range overlap 
with the other Species is significant; 
however, they are limited to the grasslands 
of southeastern Arizona, southwestern 
New Mexico, southwestern Texas (Green et 
al. 2002), and north-central Mexico from 
extreme northeastern Sonora, northern 
Chihuahua and northern Coahuila, south to 
Durango, and possibly adjacent Zacatecas 
(Figure 9). 

Figure 9. Baird’s Sparrow estimated winter 
range (BirdLife International and NatureServe 
2013).
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Chapter 2. Population Estimates and Trends     

          

2.1 Population Estimates
The Partners in Flight North American 
Landbird Conservation Plan (PIF NALCP) 
provides global and regional population 
estimates for the Species based on North 
American BBS data. The methodology 
explaining how population estimates are 
calculated is available in the Handbook to 
the Partners in Flight Population 
Estimates Database, Version 2.0 (Blancher 
et al. 2013). Global population estimates are 
900,000 for Sprague’s Pipit, 3,000,000 for 
Chestnut-collared Longspur, 600,000 for 
McCown’s Longspur, and 2,000,000 for 
Baird’s Sparrow and are largely based on 
BBS data from 1998-2007 (Blancher et al. 
2013). 

See Appendices B, C, D, and E for 
regulatory and conservation status for the 
Species at federal, state, and provincial 
scales, population trends, population 
estimates, and percentage of breeding 
population at country, BCR, and state/
province levels based on Blancher et al. 
(2013). Appendix F further describes 
regulatory and conservation status for the 
Species at federal, state, and provincial 
levels.

2.2 Population Trends
Trends from Breeding Season  
Surveys
The BBS is the primary source of data 
used to estimate population changes for 
many migratory birds in North America 
(Sauer et al. 2017). The majority of trend 
scores for all scales of jurisdiction received 
moderate or high credibility scores, which 
indicate sufficient sample sizes and 

precision in analyses to calculate reliable 
population trends. A small number of states 
and BCRs on the periphery of individual 
species breeding ranges have insufficient 
sample sizes to provide reliable trend data. 
Trend information is presented at all scales, 
noting data reliability due to small sample 
sizes, thus providing a complete perspective 
of species distribution and knowledge of 
trends. Population trends were estimated 
using hierarchical model methods described 
by Sauer and Link (2011). 

Sprague’s Pipit 
Sprague’s Pipit has shown a range wide, 
long-term (1967-2015) significant decline of 
-3.1% per year (Figs. 10 and 11) with an 
overall population index loss of 
approximately 78.1% during this period 
(Sauer et al. 2017). The decline of Sprague’s 
Pipit has been generally consistent across 
the entire period of the BBS. However, the 
recent, short-term range-wide trend (2005-
2015) suggests a steeper, significant decline 
of -4.27% per year. The steepest and most 
consistent long- and short-term regional 
declines were recorded in Canada and in 
the Prairie Pothole BCR (-3.1% to -5.0% 
per year). Alberta, Manitoba, 
Saskatchewan, and North Dakota show 
significant long-term declines, with Alberta 
and North Dakota showing more recent 
steep, short-term declines (-6.4% and 
-10.3% per year, respectively). These results 
should be evaluated in the context of the 
area of importance (i.e., percentage of the 
global population) and survey effort 
(Appendix B).  
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Figure 10. Annual range-wide indices of 
Sprague’s Pipit relative abundance (mean 
birds/route) from BBS data collected from 
1967-2015 (Sauer et al. 2017). Open circles show 
annual indices of relative abundance lines; 
above and below represent credible intervals 
(2.5% and 97.5%).

Figure 11. Geographic patterns in population 
change for Sprague’s Pipit from 1967-2015 
based on point estimates of trends using BBS 
data (Sauer et al. 2017). Map depicts state 
boundaries in the conterminous United States 
and provincial boundaries in Canada as well as 
BCR boundaries.

Chestnut-collared Longspur
Chestnut-collared Longspur has shown a 
range wide, long-term (1967-2015) 
significant decline of -4.2% per year (Figs. 
12 and 13) with an overall population loss of 
approximately 87.3% during this period 
(Sauer et al. 2017). The steepest period of 
decline of Chestnut-collared Longspur 
occurred between 1967 and approximately 
1990. Although the more recent decline is 
less steep, a continual annual decline 
persists through 2015 with a short-term 

(2005-2015) significant decline of -2.9% per 
year. A significant declining trend is 
evident for the long-term (1967-2015) and/or 
short-term (2005-2015) periods for all 
spatial scales with sufficient sample sizes. 
Sample sizes in Colorado and Wyoming 
were insufficient to calculate reliable trend 
analyses (Appendix C).

Figure 12. Annual range-wide indices of 
Chestnut-collared Longspur relative abundance 
(mean birds/route) from BBS data collected 
from 1967-2015 (Sauer et al. 2017). Open circles 
show annual indices of relative abundance; lines 
above and below represent credible intervals 
(2.5% and 97.5%).

Figure 13. Geographic patterns in population 
change for Chestnut-collared Longspur from 
1967-2015 based on point estimates of trends 
using BBS data (Sauer et al. 2017). Map depicts 
state boundaries in the conterminous United 
States and provincial boundaries in Canada as 
well as BCR boundaries.
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McCown’s Longspur 
McCown’s Longspur has shown the 
steepest survey-wide, long-term (1967-2015) 
declines of the four Species (-5.9% per year) 
(Figs. 14 and 15) and also has the greatest 
overall population loss of approximately 
94.2% during this period (Sauer et al. 2017). 
The steepest period of decline of McCown’s 
Longspur occurred between 1967 and 1981. 
However, the species has shown a continual 
annual decline through 2015. In contrast to 
observed trends in the other species, 
McCown’s Longspur primarily shows only 
long-term (1967-2015) significant declines 
with one short-term (2005-2015) decline, 
e.g., Alberta (-9.6% per year) (Appendix D). 
The majority of the global population loss 
appears to have occurred in the early years 
of the BBS, while trends have subsequently 
slowed with apparently significant range 
retraction resulting in two distant, 
disconnected core breeding populations 
(With 2010).

Figure 14. Annual range-wide indices of 
McCown’s Longspur relative abundance (mean 
birds/route) from BBS data collected from 
1967-2015 (Sauer et al. 2017). Open circles show 
annual indices of relative abundance; lines above 
and below represent credible intervals (2.5% 
and 97.5%).

Figure 15. Geographic patterns in population 
change for McCown’s Longspur from 1967-
2015 based on point estimates of trends using 
BBS data (Sauer et al. 2017). Map depicts state 
boundaries in the conterminous United States 
and provincial boundaries in Canada as well as 
BCR boundaries.

Baird’s Sparrow 
Baird’s Sparrow has shown a survey-wide 
long-term (1967-2015) declining trend of 
-2.2% per year (Figs. 16 and 17) with an 
overall population loss of approximately 
65.2% during this period (Sauer et al. 2017). 
Baird’s Sparrow has generally declined 
throughout the entire period of the BBS 
with some notable significant declines 
between approximately 1975-1983 and 1997-
2001. The majority of significant declining 
trends are at the largest spatial scales, e.g., 
range-wide and national scales, with the 
only other significant long-term trends 
observed in the Prairie Pothole BCR and 
North Dakota. There are no apparent 
recent short-term (2005-2015) significant 
declines (Appendix E), and the population 
appears to have largely stabilized at a 
relatively low population since 2000  
(Figure 16).
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Figure 16. Annual range-wide indices of Baird’s 
Sparrow relative abundance (mean birds/route) 
from BBS data collected from 1967-2015 (Sauer 
et al. 2017). Open circles show annual indices 
of relative abundance; lines above and below 
represent credible intervals (2.5% and 97.5%).

Figure 17. Geographic patterns in population 
change for Baird’s Sparrow from 1967-2015 
based on point estimates of trends using BBS 
data (Sauer et al. 2017). Map depicts state 
boundaries in the conterminous United States 
and provincial boundaries in Canada as well as 
BCR boundaries.

Trends from Non-breeding Area 
(Winter) Surveys 
The Christmas Bird Count (CBC) provides 
limited information on early winter 
populations for many of the Species due to 
their low detectability on the wintering 
grounds. The CBC data may provide 
potentially representative information on 
winter ranges, but does not provide much 
information on abundance and assessment 
of population trend is limited. The variation 
in survey effort among count circles and 
across years, in addition to non-random 
selection of the count circle locations, makes 
inferences of the data complicated without 
appropriate methods to control for these 
biases (Dunn et al. 2005, Link et al. 2006, 
Hochachka et al. 2012, Soykan et al. 2016). 

CBC data do not provide reliable trend 
information for Sprague’s Pipit (Davis et al. 
2014) or Baird’s Sparrows (Green et al. 
2002). Chestnut-collared Longspur 
abundance varies greatly on CBCs, but 
declining trends are apparent in Arizona 
and Texas (Bleho et al. 2015). 

Numbers of McCown’s Longspurs have 
varied widely across the CBC period from 
1961 to 2009 with notable declines and 
short-term increases; however the number 
of McCown’s Longspurs have declined by 
50% from 1977-1993 to 1994-2009 in spite of 
a 25% increase in the number of observers 
(With 2010). Although not as reliable as 
BBS data, CBC data provide another 
measure of abundance and support the 
declines observed on the breeding grounds.
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Chapter 3. Grasslands of the Great Plains     
and Chihuahuan Desert

   

The Species’ annual life-cycle is 
concentrated in the North American Great 
Plains spanning from Canada to Texas and 
extending south through the Chihuahuan 
Desert in Mexico (Figure 18). These 
passerines breed in the mixed-grass 
prairies of southern Canada and northern 
U.S., and migrate through the central 
mixed-grass prairie and shortgrass prairie 
of the midwestern and southern U.S., and 
winter in the semi-desert grasslands of the 
southwestern U.S. and northern Mexico.

The Great Plains and Chihuahuan Desert 
cover approximately 285 million ha and 
exhibit considerable variation in climatic, 
topographic, edaphic, and geologic 
conditions, as well as wide ranging land 
uses. Historically, periods of drought and 
deluge, huge roaming herds of American 
bison (Bison bison), and periodic wildfires 
were the main forces of change on the 
grassland landscape. Those forces shifted 
with the arrival of early Euro-American 
settlers who were attracted to the 

Figure 18. The primary annual cycle geography for the Sprague’s Pipit, Chestnut-
collared and McCown’s longspurs, and Baird’s Sparrow in the North American Great 
Plains and Chihuahuan Desert.
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grasslands of the Great Plains for farming 
due to the area’s flatter topography and 
nutrient-rich soils. 

Increasing settlement of the region 
encouraged in the United States by the 
Homestead Act of 1862 and in Canada by 
the Dominion Lands Act of 1908, 
accelerated settlement in the area as well 
as the loss of native prairie (Ostlie et al. 
1997). Since then, the Great Plains and 
Chihuahuan Desert have sustained 
extensive grassland loss and degradation 
mostly due to agricultural conversion.

Today, the temperate grasslands of the 
Great Plains and Chihuahuan Desert are 
among the most threatened ecosystems in 
the world (Hoekstra et al. 2005). Significant 
portions of the region contain some of the 
most productive and intensively cultivated 
croplands and pasture lands on the planet 
(Gauthier et al. 2003, Ramankutty et al. 
2008). Recent high commodity prices, 
exacerbated by demand for biofuels and by 
an increase in genetically modified crops, 
have accelerated cropland agriculture 
expansion, especially in the northern Great 
Plains (Fargione et al. 2009, Wright and 
Wimberly 2013, Lark et al. 2015). Historic 

Figure 19. Approximate historical extent of 12 major temperate 
grasslands in the Great Plains and Chihuahuan desert (Comer et al. 2018).
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grassland loss estimates across the Great 
Plains and Chihuahuan Desert range from 
approximately 61% (Comer et al. 2018) to 
70% (Samson et al. 2004) including near 
complete conversion of the most productive 
areas (e.g., tallgrass prairie) where only 
remnant tracts remain. In the northern 
regions where relatively large tracts of 
mixed-grass prairie remain, agricultural 
conversion is occurring five times faster 
than grasslands can be protected (Doherty 
et al. 2013, Walker et al. 2013). Land-use 
intensification and eroded ecosystem 
integrity has resulted in consistent declines 
in Great Plains plants and animals (Samson 
and Knopf 1994), with grassland birds 
being among the species of highest 
conservation concern (Peterjohn and Sauer 
1999, Hill et al. 2014, North American Bird 
Conservation Initiative 2016). Many 
grassland birds breeding in the Great 
Plains, including the Species, are 
considered area sensitive and thus are 
positively associated with the amount of 
grasslands in the landscape (Bakker et al. 
2002, Davis 2004, Ribic et al. 2009, Greer et 
al. 2016, Lipsey et al. 2017). Understanding 
the extent of grassland loss and the drivers 
associated with these losses is an important 
step to stemming population declines for 
these species.

Recently, 12 major grassland types in the 
region have been mapped and assessed for 
trends in area loss by type (Comer et al. 
2018; Figure 19 and Table 1). These 
temperate grasslands fall into four main 
biomes: tallgrass prairie (86% historic loss), 
mixed-grass prairie (60% historic loss), 
shortgrass prairie (38% historic loss), and 
semi-desert to desert grasslands found 
throughout the Chihuahuan Desert (43% 
historic loss). Although historic losses 
provide general context for continental 
grassland assessments, annual rates of 
grassland loss at the regional scale are 
more informative for conservation planning 
in migratory bird Joint Ventures. 
Relatively recent trends in agricultural 
intensification, energy development, and 
biofuel production have influenced 
regionally-specific change rates across the 

Great Plains and Chihuahuan Desert 
(Table 2). 

The future of the Great Plains and 
Chihuahuan Desert grasslands is expected 
to be shaped by a changing climate and an 
increasing global demand for food to feed a 
projected world population of 11 billion 
people by 2050 (Foley et al. 2011, Ray et al. 
2013). These stressors will result in the 
increased risk of grassland conversion to 
agriculture, intensified land use, and 
degradation of remaining grasslands (e.g., 
tree encroachment, desertification), 
highlighting the need to strategically 
protect remaining grasslands, enhance 
deteriorated grasslands, and restore or 
replant grasslands previously lost to 
conversion.
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Table 1. Long-term trends in extent of 12 major grassland types (Comer et al. 2018).

Major Temperate Grassland Type

Historical  
Extent Estimate 
(km2)

Current  
Extent  
Estimate 
(km2)

Percent  
Loss to 
Conversion

Texas Blackland Tallgrass Prairie 41,400 670 98

Northern Tallgrass Prairie 157,200 6,500 96

Central Tallgrass Prairie 242,000 20,100 92

Northern Great Plains Mixed-grass Prairie 137,000 18,000 87

Chihuahuan Sandy Plains Semi-Desert 
Grassland

8,100 1,600 80

Southeastern Great Plains Tallgrass Prairie 108,000 31,400 71

Central Mixed-grass Prairie 259,000 77,000 70

Western Great Plains Sand Prairie 107,300 38,000 65

Chihuahuan Loamy Plains Desert Grassland 38,300 14,400 62

Northwestern Great Plains Mixed-grass 
Prairie

620,900 307,500 50

Apacherian-Chihuahuan Semi-Desert 
Grassland and Steppe

249,400 152,200 39

Western Great Plains Shortgrass Prairie 259,000 188,000 27

Total 2,227,600 855,370 62

Table 2. Regional grassland losses and conversion rates in the Northern American Great Plains.

Region Grass type Time period
Annual Loss Rate/
Total Acres Lost Reference

Contiguous U.S. All grass 
Undisturbed

2008-2012 2.3 million ha (all 
grass), 650,000 ha 
(undisturbed)

Lark et al. (2015)

Contiguous U.S. All grass 
Undisturbed

2008-2012 1.7 million ha (all 
grass), 1.5 million 
ha (undisturbed)

Wright et al. 
(2017)

Great Plains All grass 2009-2015 2% Gage et al. (2016)

Western Corn 
Belt

All grass 2006-2011 1.0-5.4% Wright and 
Wimberly (2013)

Northern Great 
Plains

Undisturbed 1997-2007 0.10% Claassen et al. 
(2011)

U.S. PPR All grass 1997-2009 0.22% Dahl (2014)

North Dakota 
and South 
Dakota

Undisturbed 1979-1997 1.30% Rashford et al. 
(2010)

Eastern Dakotas All grass 2004-2014 0.43% Wimberly et al. 
(2017)

North Dakota Undisturbed 1989-2003 0.4% Stephens et al. 
(2008)
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Table 2. Regional grassland losses and conversion rates in the Northern American Great Plains. 
(continued)

Region Grass type Time period
Annual Loss Rate/
Total Acres Lost Reference

Chihuahua All grass 2006-2011 1.22% Pool et al. (2014)

Canada Moist mixed 
grassland

2001-2011 0.44% Watmough et al. 
(2017)

Canadian PPR All grass 2001-2011 0.23%

Alberta Mixed-grass 2001-2011 0.37%

Saskatchewan Moist mixed-
grass

2001-2011 0.07% Watmough et al. 
(2017)

Saskatchewan Mixed-grass 2001-2011 0.10% Watmough et al. 
(2017)
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Chapter 4. Life History        

The majority of information on biology, 
habitat, demographics, and potential 
limiting factors and threats for the Species 
comes from research conducted on the 
breeding grounds. A limited, but 
increasing, effort is focused on the 
wintering grounds and there is relatively 
little known about these Species during 
migration. Habitat associations with 
occurrence and abundance of breeding 
birds, especially at the local scale, represent 
the vast majority of the existing scientific 
literature. Landscape-scale associations are 
more poorly understood, and few studies 
have linked habitat, at any scale, to 
measures of survival or reproductive 
success. Information on vital rates is largely 
unknown or understudied for the Species, 
limiting our ability to evaluate population 
limiting factors in the absence of further 
research. And without knowing limiting 
factors, it is challenging to recommend 
appropriate conservation actions.

This chapter provides a broad overview of 
the life histories, habitat associations, and 
demographic parameters for each Species. 
As a supplement to this chapter, 
Appendices G through J summarize 
information on demographic parameters for 
the Species. In addition, Appendices K 
through N summarize information on 
Species’ responses to management, 
specifically grazing, fire, and mowing/
haying. The content of this chapter 
demonstrates the general scarcity of 
demographic and vital rate information and 
their relation to management prescriptions 
in all parts of the annual cycle. In addition 
to the effect of specific threats, interactions 
among multiple threats are likely 
significant, complex, and largely unknown. 
Isolating and studying bird response to 

individual threats, especially with respect 
to demographic parameters and vital rates, 
will be critical to identifying population 
limiting factors and addressing observed 
population declines. 

4.1 Threats
Based on information currently available, 
there are three primary threats to 
populations of the Species: 1) loss of native 
grasslands, 2) degradation and 
fragmentation of remaining native 
grasslands, and 3) disturbance inconsistent 
with needs of the Species. For example, the 
timing, frequency, or intensity of a 
disturbance (e.g., grazing, fire, or mowing 
and haying) may be incompatible with the 
habitat needs of the Species. Perhaps the 
greatest threat is loss of grasslands to 
other land uses, especially to agricultural 
production via cropland. Insecticide use, 
although rarely considered, may be a 
significant driver of population declines of 
grassland birds.

4.2 Life History and  
Phenology
Breeding Phenology
Sprague’s Pipits typically arrive on the 
breeding grounds from mid-April through 
early May, with first eggs laid in mid- to 
late May (Jones 2010). Nest initiation dates 
for pipits may vary greatly among years 
and do not appear to be influenced by 
arrival dates (Davis 2003b).

Chestnut-collared Longspurs arrive from 
early to mid-April, but nest initiation does 
not occur until early to mid-May and varies 
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greatly among years and geographically 
(Bleho et al. 2015). 

McCown’s Longspurs arrive from late 
March to early April in Colorado and 
southern Wyoming, to late April to early 
May in Saskatchewan and Alberta (With 
2010). Although McCown’s Longspurs may 
arrive early, nest initiation does not 
generally begin until early May or later 
with increasing latitude. 

Baird’s Sparrows arrive as early as late 
April with peak arrival in early to mid-May 
(Maher 1973, De Smet 1992, Davis and 
Sealy 1998, Green et al. 2002). Nest 
initiation for Baird’s Sparrows occurs in 
late May and early June (Maher 1973, 
Davis and Sealy 1998, Green et al. 2002, 
Jones et al. 2010). 

Breeding Territory Size  
and Densities
Observed territory sizes are 0.4-6.4 ha for 
Sprague’s Pipit (Fisher and Davis 2011a, 
Jones 2011, Davis et al. 2014), 0.2-1 ha for 
Chestnut-collared Longspur (Harris 1944, 
Fairfield 1968, Bleho et al. 2015), 0.5-1.5 ha 
for McCown’s Longspur (Felske 1971, 
Greer 1988, Greer and Anderson 1989, 
Wiens 1970, 1971, With 2010), and 0.3-0.8 ha 
for Baird’s Sparrow (Lane 1968, Lein 1968, 
Winter 1999, Jones 2011). In general, 
territory density increases with habitat 
quality across species. Where quality is 
apparently optimal, Sprague’s Pipits will 
maintain smaller than average territories 
that are densely packed together (Dale 
1983). In marginal habitats, Chestnut-
collared Longspur territories have been 
observed to increase in size up to 4 ha 
(Fairfield 1968). Territories of McCown’s 
Longspur, however, do not appear to 
decrease in size with higher densities of 
breeding territories and do not overlap, 
suggesting an optimal minimum size for 
this species (Felske 1971, Greer and 
Anderson 1989). Density estimates for 
McCown’s Longspur vary dramatically 
among years and geographic locations, 
ranging from 11.7-190 pairs per 100 ha 

(male territory size 0.5-8.6 ha; Finzel 1964, 
Giezentanner 1970, Wiens 1970, Maher 
1973). Large areas of apparently suitable 
habitat also have been found unoccupied by 
McCown’s Longspur (Felske 1971, Greer 
and Anderson 1989), and some suitable 
habitats are likely unoccupied or 
unsaturated for the other three Species. 
The mechanisms behind these occurrence 
patterns are unknown. Baird’s Sparrow 
may exhibit conspecific attraction, with 
placement of territories often near or 
adjacent to other Baird’s Sparrow 
territories (Ahlering 2005, Ahlering et al. 
2006); conspecific attraction has not been 
studied in the other three Species. 

Nesting Ecology
The Species typically lay 3-5 eggs in small, 
grass-lined nests on the ground (Green et 
al. 2002, with 2010, Davis et al. 2014, Bleho 
et al. 2015). Sprague’s Pipits and Baird’s 
Sparrow nests are well concealed, either 
covered by a tuft of grass, an oven-like nest 
with an opening on the side, or in the side 
of a clump of grass with a side entrance. In 
contrast, longspurs typically have nests 
with open cups that are not well concealed 
from above. 

Breeding Site Fidelity
As with other grassland birds, the Species 
are known to be highly nomadic and 
abundance varies considerably among years 
(Igl and Johnson 1997), likely in response to 
variable precipitation and grassland 
condition (George et al. 1992, Niemuth et al. 
2008, Green et al. in review). Site fidelity 
(i.e., the propensity to return to a previous 
breeding area in a subsequent year) tends 
to be low for all four species, although few 
researchers have evaluated site fidelity in 
these species. Published return rates of 
banded adult Sprague’s Pipit are very low 
(0-4%; Jones et al. 2007, Davis et al. 2014). 
Using stable isotopes, Van Wilgenburg et 
al. (2012) reported that high proportion of 
Sprague’s Pipits in their study area were 
apparent immigrants into the breeding 
population rather than local birds, 
suggesting low breeding philopatry.  
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Among the Species, Chestnut-collared 
Longspurs have the highest documented 
fidelity. Bleho et al. (2015) reported that 
32% of 65 banded females and 67% of 30 
banded males returned after one year in 
Alberta, and 6% of 18 females and 36% of 
39 males returned to the previous year’s 
breeding sites in Saskatchewan. Twenty 
percent of females and 7.7% of males 
returned for two subsequent years (Bleho 
et al. 2015). Fairfield (1968) reported that 
three of 1,067 banded Chestnut-collared 
Longspurs returned to the location of 
banding. Few breeding McCown’s 
Longspurs have been banded and resighted 
in subsequent years; two adult males of an 
unknown number of banded birds returned 
to a site at Pawnee National Grasslands in 
Colorado (Ryder 1972). One study reported 
annual site fidelity of breeding Baird’s 
Sparrows to be 5.1% of 117 banded birds 
(Jones et al. 2007), and another study 
reported 9.6% of 52 color-banded male 
Baird’s Sparrows returned in the year 
after banding (Ahlering 2005). Return 
rates reported through mark-recapture of 
Baird’s Sparrows marked with geolocators 
in North Dakota, Montana, and Alberta 
estimated an 8% adult return rate between 
2016 and 2017 (Bernath-Plaisted et al. 2018).

Migration Phenology
Sprague’s Pipit
In spring, the majority of Sprague’s Pipits 
are thought to migrate through the central 
Great Plains, primarily in April (Robbins 
and Easterla 1992, Thompson and Ely 1992, 
Sharpe et al. 2001). Some individuals may 
linger on wintering grounds in Texas until 
early May or later (Arvin 1982, eBird.org, 
accessed 3 May 2018). Fall migration occurs 
in late September through early November, 
with arrival on the wintering grounds 
during the same time period (Phillips et al. 
1964, Oberholser 1974, Wood and Schnell 
1984, James and Neal 1986, Robbins and 
Easterla 1992, Thompson and Ely 1992, 
Sharpe et al. 2001).

Chestnut-collared Longspur
Spring migration of Chestnut-collared 
Longspurs occurs March through early 
May. Fall migration begins in early 
September and may extend into early 
November, with birds mostly arriving on 
their wintering grounds in mid-October 
(Bleho et al. 2015, E. Juarez pers. comm.). 
Ellison et al. (2017) deployed geolocators on 
adult male Chestnut-collared Longspurs 
and found spring and fall migration lasted 
41 ± 5 days and 42 ± 6 days (n=7), 
respectively, with birds covering an 
average of <50 km per day for a ~2,000 km 
migration. 

McCown’s Longspur
McCown’s Longspurs arrive on their 
breeding grounds in Montana as early as 16 
April (DuBois 1937, eBird.org, accessed 3 
May 2018), suggesting spring migration 
occurs in March and April. Fall departure 
dates vary with latitude, beginning in early 
August in Saskatchewan, with the last 
birds typically reported in the third week 
of September (Bent 1908, DuBois 1937, 
Maher 1973). Earliest arrivals on their 
wintering grounds occur in late September 
in New Mexico (Ligon 1961), early to mid-
October in Arizona (Phillips et al. 1964, E. 
Juarez pers. comm.), late October in Texas 
(Oberholser 1974), and November in Mexico 
(Howell and Webb 1995).

Baird’s Sparrow
Spring migration for Baird’s Sparrow 
begins in late February and early March  
in the southern end of its winter range in 
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Sprague’s Pipit in fallow agricultural field in 
fall migration. 
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Mexico, and peaks through the central 
plains in April and early May (Green et al. 
2002). Fall migration may begin in August, 
but is largely undetected. Peak fall 
migration is likely mid-September through 
October (Green et al. 2002), although a few 
birds arrive in Arizona in late August (E. 
Juarez pers. comm.). Preliminary data from 
geolocator tracking devices indicated that 
four males breeding near Brooks, Alberta 
departed their breeding grounds in late 
July or early August for southwestern 
Saskatchewan and northeastern Montana, 
where they staged for 2-3 weeks (Bird 
Conservancy of the Rockies unpubl. data) 
before arriving at their wintering grounds 
by late August-September. Both geolocator 
and radio-tracking data suggest 
considerable movement of Baird’s Sparrows 
on their wintering grounds in the 
Chihuahuan Desert as they utilize a large 
home range and by late February some 
birds are already moving northward, which 
is corroborated by their disappearance 
from monitoring areas. Spring migration 
routes are less clear.

Winter Phenology
Sprague’s Pipit
Wintering Sprague’s Pipits are secretive 
and difficult to detect, and little is known 
about their distribution, behavior, or 
territoriality on their wintering grounds. 
Density estimates are highly variable and 
generally lower than those observed on the 
breeding grounds. Although winter 

occurrence and abundance may be related 
to local habitat conditions (Gryzbowski 
1982, Contreras-Balderas et al. 1997, Igl 
and Ballard 1999, Dieni and Jones 2003, 
Marx et al. 2008, Macías-Duarte et al. 2009, 
2011, Pool et al. 2012, Ruth et al. 2014), 
recent work suggests that Sprague’s Pipit 
winter abundance may not be related to 
summer precipitation or early fall 
Normalized Difference Vegetation Index 
(NDVI) (Macías-Duarte et. al., in review). 

Winter density estimates for Sprague’s 
Pipits vary from complete absence or very 
low densities of 0.4 birds per 100 ha in New 
Mexico (Pool et al. 2012) in some years in 
the northern end of the Chihuahuan Desert 
to a relatively high densities of 64-90 birds 
per 100 ha in Texas (Gryzbowski 1982) in a 
winter with excessive rainfall, with 
averages of 17.3-24.7 birds per 100 ha in 
Texas (Emlen 1972, Kostecke et al. 2015). 
Igl and Ballard (1999) reported Sprague’s 
Pipit densities in five habitat types in 
southern Texas, ranging from zero to 18.8 
birds per 100 ha. Woodin et al. (2010) 
reported low numbers of wintering 
Sprague’s Pipits in Gulf Coast and inland 
prairies in southern Texas. Hovick et al. 
(2014) reported that Sprague’s Pipits were 
observed very infrequently in January and 
February in burned and grazed tallgrass 
prairies in the Flint Hills region of 
northeastern Oklahoma. Densities in the 
core of the winter range can vary from 3.4 
to 9.7 birds per 100 ha across all grassland 
types in various regions in the Chihuahuan 
Desert (Pool et al. 2012), although local 
densities in optimal habitat may be higher. 
Most detections of Sprague’s Pipits in 
winter are of single individuals, and flocks 
are rarely observed (Kostecke et al. 2015). 

In Mexico, the Grassland Priority 
Conservation Areas (GPCAs) of Cuchillas 
de la Zarca, Malpais, Valles Centrales, of 
Durango and Zacatecas, and Chihuahua, 
host a combined 60% of the wintering 
population among all GPCAs in the 
Chihuahuan Desert (CEC 2013). Among 
these, Cuchillas de la Zarca hosts the 
largest known wintering populations, 
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Baird’s Sparrow captured as part of Bird 
Conservancy of the Rockies’ geolocator study 
in Valley Co., Montana.  
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estimated to be around 45,000 Sprague’s 
Pipits (Bird Conservancy of the Rockies 
unpubl. data). Other GPCAs such as El 
Tokio in southern Coahuila and Nuevo 
Leon, Mexico, also host high winter 
densities of pipits, but overall support fewer 
birds due to the more limited extent of 
grasslands there. It is unclear how much of 
the overall population of this species 
winters in the Chihuahuan Desert versus 
the rest of its winter range. The average 
wintering population in the Chihuahuan 
Desert from 2007-2013 was estimated to be 
roughly 200,000 birds inside the GPCAs, 
with an additional 95,000 birds outside of 
this region (Bird Conservancy of the 
Rockies unpubl. data). 

Chestnut-collared Longspur
Chestnut-collared Longspurs occur in 
small- to large-sized flocks in winter, often 
mixed with McCown’s Longspurs and other 
species, and often in higher densities in 
winter than during the breeding season. 
Density estimates vary widely among 
years and sites from a modest 5-166 birds 
per 100 ha in Oklahoma (Grzybowski 1982) 
to a less typical high density of 1289.9 birds 
per 100 ha at Llano Las Amapolas in the 
Chihuahuan Desert (Pool et al. 2012). 
Typical estimates in the Chihuahuan 
Desert range from 248-595 birds per 100 
ha (Pool et al. 2012, CEC 2013). The Valles 
Centrales GPCA hosts a disproportionate 
36% of the Chestnut-collared Longspur 
population wintering in the Chihuahuan 
Desert GPCAs (CEC 2013). The Bootheel 
GPCA in New Mexico and Cuchillas de la 
Zarca, Lagunas del Este and Janos GPCAs 
in Mexico are also critically important 
areas, supporting on average an additional 
combined 45% of the GPCA wintering 
population (CEC 2013). Mean density 
estimates of this species in Marfa, Texas 
averaged 139 birds per 100 ha from 2009-11 
and ranged from 67.8–117.0 birds per 100 
ha from 2014-2017 (CEC 2013, Bird 
Conservancy of the Rockies unpubl. data). 
Recent work suggests summer 
precipitation and early fall NDVI may not 
be related to Chestnut-collared Longspur 
abundance (Macías-Duarte et. al. in 

review). Ellison et al. (2017) deployed 
geolocators on male Chestnut-collared 
Longspurs and found that birds banded  
at the same location in Saskatchewan 
wintered up to possibly >1,200 km apart.

McCown’s Longspur
McCown’s Longspurs occur in small- to 
large flocks in winter, often mixed with 
Chestnut-collared Longspurs and other 
species. Winter density estimates for 
McCown’s Longspur are limited to one 
study in Texas with 13-17 birds per 100 ha 
on one study plot and 62 birds per 100 ha on 
another study plot (Grzybowski 1980, 1982) 
and a northwest Texas Christmas Bird 
Count (CBC) estimate of 105.2 birds per 
hour of count effort (Root 1988). CBC data 
suggest wide shifts in abundance among 
years and long-term declines in winter 
populations (With 2010). 

Baird’s Sparrow
Baird’s Sparrows have been studied more 
extensively in winter than the other species 
due to recent and ongoing research in the 
Chihuahuan Desert (Pool et al. 2012, 
Macías Duarte et al. 2017). They do not 
appear to defend territories, but they are 
solitary and utilize a home range (Green et 
al. 2002). Winter home ranges average 4.85 
ha, but can reach 40 ha as some individuals 
do not maintain fixed winter home ranges 
(Strasser et al. 2018). In contrast, Gordon 
(2000b) found that radio-marked Baird’s 
Sparrows in upland grasslands in 
southeastern Arizona tended to remain in 
fixed home ranges. The average net 
distance moved between pairs of locations 
was 113 m. Density estimates range from 
1.1-47.2 birds per 100 ha across study sites 
and years (Pool et al. 2012). The highest 
average density of 69.9 birds per 100 ha 
was recorded at Cuchillas de la Zarca in 
the foothills of the Sierra Madre Occidental 
in 2011 (Pool et al. 2012). This GPCA also 
supported the largest wintering population 
of Baird’s Sparrows, estimated at 335,000 
individuals or roughly 42% of the total 
population of birds wintering on GPCAs 
(CEC 2013). Baird’s Sparrow abundance is 
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positively associated with summer primary 
productivity (NDVI, Macías-Duarte et al. 
in review).

The Malpais grasslands of southeast 
Durango and northwest Zacatecas, and the 
Valles Centrales grasslands of northern 
Chihuahua, support 108,000 and 93,000 
birds, respectively (14% and 12% of GPCA 
winter population). An additional 
unquantified wintering population exists in 
the middle and upper elevations of the Sierra 
Madre Occidental. Grasslands in this region 
have been extensively converted to croplands 
and bird abundance and distribution in this 
region are unknown (Bird Conservancy of 
the Rockies unpubl. data). 

4.3 Habitat Associations
Sprague’s Pipit, Chestnut-collared and 
McCown’s longspurs, and Baird’s Sparrow 
are grassland specialists. All are closely 
tied to native grasslands on the breeding 
grounds, showing sensitivity to the amount 
of grassland in the landscape and 
fragmentation by agriculture, wetlands, or 
roads. Locally, each species prefers slightly 
different vegetation structure, including 
grass height and density, forb cover, and 
bare ground. Little is known about habitat 
use during spring and fall migration. 
Sprague’s Pipit uses taller grassy areas 
during fall migration, while longspurs 
congregate in single- or multi-species flocks 
in shortgrass prairies, grazed mixed-grass 
prairies, and fallow agricultural fields. 
Winter habitat varies by species and 
region, but non-breeding habitat 
preferences are superficially similar to 
those documented during breeding (e.g., Igl 
and Ballard 1999). However, wintering 
longspurs and Sprague’s Pipit will use 
additional open land habitats, including but 
not limited to fallow agricultural fields 
(longspurs), grassy airstrips and roadside 
ditches (Sprague’s Pipit). Sprague’s Pipits 
select areas locally with less ground cover 
and more bare ground within healthy, 
heterogeneous grassland landscapes 
(Strasser et al. in review).

4.4 Landscape  
Characteristics of 
Breeding Habitat
Landscape Composition
The Species are strongly associated with 
large, open grassland landscapes (Sprague’s 
Pipit: Davis 2004, Lipsey et al. 2015, Lipsey 
et al. 2017; Chestnut-collared Longspur: 
Davis 2004, Berman 2007, Ribic et al. 2009, 
Greer et al. 2016; McCown’s Longspur: 
McLachlan 2007; Baird’s Sparrow: Davis 
2003b, 2004, Greer 2009, Davis et al. 2013, 
2016). Each has been shown to be area 
sensitive, with average minimum patch 
sizes estimated at 145, 39, 25 and 25 ha for 
Sprague’s Pipit, Chestnut-collared 
Longspur, McCown’s Longspur, and Baird’s 
Sparrow, respectively (Davis 2003b, 2004). 
Positive association between occurrence 
and grassland amount has been reported at 
scales as broad as 9,300-121,000 ha for 
Sprague’s Pipit and Chestnut-collared 
Longspur (Lipsey et al. 2017) and is likely 
similar for the other two species. By 
contrast, abundance is negatively 
associated with increasing presence of 
cropland, woodland and wetland on the 
landscape (McMaster and Davis 1998, 
Koper and Schmiegelow 2006, Greer 2009, 
Sliwinski and Koper 2012, Niemuth et al. 
2017). Nest survival and fledging rates for 
Sprague’s Pipit and Chestnut-collared 
Longspur increased with increasing patch 
size in Saskatchewan (Davis et al. 2006, 
Berman 2007), whereas Brown-headed 
Cowbird (Molothrus ater) parasitism rates 
declined with increases in the amount of 
grassland in the surrounding landscape 
(Davis and Sealy 2000).

Roads
Road development often involves soil and 
vegetation disturbances, providing 
pathways for non-native or invasive plants 
to expand into adjacent native grasslands. 
Roads, especially gravel or dirt roads, are 
attractive to Brown-headed Cowbirds and 
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may influence rates of brood parasitism 
(Wellicome et al. 2014). In addition, road 
development may be accompanied by 
construction of fences or power 
transmission infrastructure, which provide 
perches for avian predators, including 
Common Ravens (Corvus corax) and Black-
billed Magpies (Pica hudsonia) and travel 
corridors for mammalian predators. 

The impact of roads on the Species varies 
by location and road type. In general, 
abundance is neutral or positively related to 
unimproved roads and trails, whereas 
raised or paved roads may result in 
avoidance. Koper et al. (2009) found no 
effect of roads on Sprague’s Pipit 
abundance in Saskatchewan, although it 
was not noted whether roads were paved or 
gravel. In contrast, Sprague’s Pipit were 
less abundant near paved and raised roads 
in Saskatchewan, but more abundant near 
unimproved roads (Sutter et al. 2000). 
Chepulis (2016) reported that Sprague’s 
Pipit abundance declined with increasing 
road densities in western North Dakota. 
Jones and White (2012) found no effect of 
distance to roads on Sprague’s Pipit daily 
nest survival. In Alberta, density of 
Chestnut-collared Longspurs increased 
with distance to roads (Koper and 
Schmiegelow 2006), but Sliwinski and 
Koper (2012) in southwestern 
Saskatchewan and Chepulis (2016) in 
western North Dakota found no effect. 
Sutter et al. (2000) found that paved roads 
were associated with significantly 
decreased abundance of Chestnut-collared 
Longspur and Baird’s Sparrow in western 
Saskatchewan. Linnen (2008) also found 
reduced Baird’s Sparrow densities near 
roads to gas wells in Alberta. In North 
Dakota, Chepulis (2016) found that Baird’s 
Sparrow abundance declined with 
increasing road densities. In contrast, 
Ludlow et al. (2015) found no effect of roads 
to gas wells on density of Baird’s Sparrow 
in Alberta. 

Energy Development
Oil and gas development has a mixed, but 

generally negative, effect on the occurrence 
and abundance of the Species. Abundance 
of the Species has been shown either to 
decline with infrastructure density (Linnen 
2008, Dale et al. 2009, Hamilton et al. 2011, 
Gaudet 2013, Rodgers 2013, Rodgers and 
Koper 2017, Nenninger and Koper 2018) or 
to increase with distance to infrastructure 
(Linnen 2008, Dale et al. 2009, Kalyn 
Bogard and Davis 2014, Thompson et al. 
2015). However, observed relationships 
were sometimes equivocal (Hamilton et al. 
2011, Rodgers 2013, Kalyn Bogard and 
Davis 2014, Chepulis 2016), and changes in 
vegetation structure related to 
infrastructure development and human 
activity were often more influential than 
the infrastructure itself (Kalyn Bogard 
2011, COSEWIC 2012, Rodgers 2013, 
Kalyn Bogard and Davis 2014, Chepulis 
2016, Rodgers and Koper 2017). Yoo (2014) 
found lower fledging rates and smaller 
clutches of Chestnut-collared Longspur 
near gas wells, whereas Gaudet (2013) 
reported higher fledging rates. Another 
study found a negative effect of oil and gas 
infrastructure on parental care in 
Chestnut-collared Longspur, resulting in 
reduced fledging success and productivity 
(Ng 2017). Ludlow et al. (2015) found 
Baird’s Sparrows avoided nesting within 
100 m of trails and roads to wells, with 
fewer young fledged from successful nests 
near trails and roads. However, they found 
no effect of proximity to wells on daily nest 
survival, though Sprague’s Pipit nesting in 
crested wheatgrass associated with 
infrastructure did experience reduced 
nesting success (Ludlow et al. 2015). 
Information about impacts of wind 
development on the Species is limited to 
Chestnut-collared Longspur. Shaffer and 
Buhl (2015) reported both immediate (first 
year post-construction) and delayed 
declining responses of Chestnut-collared 
Longspur to development of wind turbines. 
McCown’s Longspur nest survival was 
weakly positively associated with vegetation 
density at the nest site when considering 
the amount of grassland in the landscape, 
and turbine density within 1 km of nest site 
(Mahoney and Chalfoun 2016). There is no 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 28

information on the effects of wind 
development on Sprague’s Pipit or Baird’s 
Sparrow during the breeding season. 

4.5 Local Characteristics  
of Breeding Habitat
Although the Species select and occupy 
similar grassland landscapes during the 
breeding season, habitat preferences are 
more variable.

Grassland Type and Composition
Sprague’s Pipit
Sprague’s Pipit is closely associated with 
native mixed-grass prairie and rarely 
breeds in other vegetation types. It avoids 
areas dominated by non-native grasses like 
smooth brome (Bromus inermis) or 
crested wheatgrass (Agropyron 
cristatum), and has been shown to use 
tame pastures less frequently than native 
pastures in Saskatchewan (Davis et al. 
1999, Dohms 2009). The species also will 
occasionally nest in grasslands enrolled in 
the Conservation Reserve Program (CRP) 
and in cropland (Igl et al. 2008). When the 
species breeds in non-native vegetation, 
fledging success may be reduced (Fisher 
and Davis 2011b). Pipits favor areas 
dominated by northern wheatgrass 
(Elymus lanceolatus), western wheatgrass 
(Pascopyrum smithii), junegrass (Koeleria 
macrantha), spear grasses (Hesperostipa 
spp.), blue grama (Bouteloua gracilis), 

fescue (Festuca spp.), club moss 
(Selaginella densa), pasture sage 
(Artemisia frigida), and a variety of other 
forbs (Sutter 1997, Dieni and Jones 2003, 
Davis et al. 2013, 2014). 

Chestnut-collared Longspur 
Chestnut-collared Longspur is also a native 
prairie specialist, preferring slightly to 
moderately rolling, short-grass or mixed-
grass prairies (Anstey et al. 1995, Blancher 
2003, Sedgwick 2004a). The species will use 
planted grasslands, areas invaded by non-
native grasses, haylands, CRP grasslands, 
and cropland (Anstey et al. 1995, Sutter 
and Brigham 1998, Davis et al. 1999, 
Martin and Forsyth 2003, Johnson and Igl 
1995, Igl et al. 2008) to a lesser extent and 
in low densities. Lloyd and Martin (2005) 
found no difference in Chestnut-collared 
Longspur densities between native prairie 
and sites with non-native crested 
wheatgrass. However, daily nest survival 
(Lloyd and Martin 2005) and fledging rates 
(Davis et al. 2016) are lower in fields with 
crested wheatgrass compared to native 
prairie. Chestnut-collared Longspur 
occasionally uses agricultural lands, 
including small-grain stubble and fallow 
bare fields, but little is known about nesting 
attempts or success in these habitats 
(Snyder and Bly 2009). Chestnut-collared 
Longspurs tend to avoid CRP grasslands 
because the grass is typically too tall and 
thick to meet the species preferences 
(Johnson and Schwartz 1993, J. G. 
Jorgensen pers. comm.).

McCown’s Longspur
McCown’s Longspur prefers native 
shortgrass prairies in the core of its 
breeding range, but also uses moderately  
to heavily grazed mixed-grass prairies. 
Breeding habitat is dominated by blue 
grama and buffalograss (Bouteloua 
dactyloides; DuBois 1935, Cassel 1952, 
Creighton 1974). Other plants found in 
territories include cactus (e.g., Opuntia 
polyacantha), other grasses, (e.g., Fendler 
three-awn, Aristida purpurea; Needle-
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Grassland occupied by Sprague’s Pipit, 
Chestnut-collared Longspur, and Baird’s 
Sparrow in Phillips Co., Montana. 
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and-thread grass, Hesperostipa comata) 
and small shrubs (e.g., Broom snakeweed, 
Gutierrezia sarothrae; Rabbitbrush, 
Ericameria nauseosa; Fringed sagewort, 
Artemisia frigida). No differences in 
habitat structure, grassland condition, or 
other habitat variables have been noted 
between populations breeding in shortgrass 
prairies in Colorado and Wyoming and 
mixed-grass prairies in Montana, 
Saskatchewan, and Alberta. McCown’s 
Longspur occasionally uses agricultural 
lands, including small-grain stubble, 
minimum and conventional-tilled lands, and 
fallow bare fields (Martin and Forsyth 
2003, Snyder and Bly 2009), but little is 
known about nesting attempts or success in 
these habitats. McCown’s Longspurs rarely 
use lands enrolled in CRP in the United 
States or the now defunct Permanent 
Cover Program (PCP) in Canada, likely 
due to tall, dense vegetation cover and 
minimal disturbance on these parcels 
(McLachlan 2007). 

Baird’s Sparrow
Baird’s Sparrow prefers native mixed-
grass prairie, but will use a variety of 
grasslands and pastures, especially where 
there is standing dead vegetation from the 
previous growing season (Owens and 
Myres 1973, Stewart 1975, Dale 1992, 
Green et al. 2002, Wiggins 2006, Shaffer et 
al. 2018d). They also have been reported in 
cropland, wet meadows, dry grassland 
basins, and many types of planted cover, 
e.g., CRP grasslands (Renken 1983, 

Johnson and Schwartz 1993, Davis et al. 
1996, McMaster and Davis 2001, Martin 
and Forsyth 2003, Igl et al. 2008). The 
species is highly nomadic and densities 
vary with year and changing conditions 
(De Smet and Conrad 1991, Green 1992). 
Abundance is closely related to moisture, 
declining during droughts and recovering 
after winter or spring precipitation 
(Kantrud and Faanes 1979, George et al. 
1992, Niemuth et al. 2008). They use 
grasslands across their breeding range that 
are dominated by rough fescue (Festuca 
altaica), sedges (Carex spp.), needlegrasses 
(Hesperostipa spp.), wheatgrasses 
(Agropyron spp.), bluegrasses (Poa spp.), 
junegrass, blue grama, spike oat (Avenula 
hookeri), foxtail barley (Hordeum 
jubatum), clubmoss, pasture sage, and 
western snowberry (Symphoricarpos 
occidentalis) (Owens and Myres 1973, 
Kantrud and Kologiski 1982, Dale 1983, 
Sutter et al. 1995, Davis and Duncan 1999, 
Davis et al. 1999). Some research indicated 
that Baird’s Sparrow occur at higher 
abundance in non-native pastures than in 
native (Davis et al. 1996, Davis et al. 1999, 
Davis and Duncan 1999, Green et al. 2002, 
Ludlow et al. 2015). In Saskatchewan, 
Davis et al. (2016) found higher nest success 
in native prairies than in planted pastures, 
whereas Ludlow et al. (2015) found no 
effect. Dale et al. (1997) reported lower 
daily nest survival in hayfields than in 
planted or native prairies. 

Vegetation Structure
Sprague’s Pipit
Sprague’s Pipit occupies grasslands with 
vegetation height <49 cm, grass cover 
15-53%, forb cover <25%, shrub cover 
<18%, litter cover 11-63%, litter depth <11 
cm, and bare ground <44% (Shaffer et al. 
2018c). Increasing amounts of remaining 
vegetation from the previous year is a 
strong predictor of pipit occurrence and 
abundance (Dale 1983, Davis and Duncan 
1999, Davis et al. 2014). Nest-site selection 
is associated with higher density and height 
of vegetation, especially dead standing 
grasses, litter depth, and lower bare 
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Grasslands with very short structure and 
extensive areas of bare ground are preferred by 
McCown’s Longspur, Phillips Co., Montana.
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ground, shrub and forb cover (Sutter 1997, 
Davis 2003a, Dieni and Jones 2003, Davis 
2005, 2011). However, in at least one study, 
nest success and nest survival declined 
with increasing vegetation density and 
litter depth (Lusk and Koper 2013). In 
North Dakota, Chepulis (2016) reported 
that Sprague’s Pipit abundance declined 
with increasing vegetation height-density 
(i.e., visual obstruction).

Chestnut-collared Longspur 
Chestnut-collared Longspur occupies native 
prairie with grass cover 15-67%, vegetation 
height 10-77 cm, litter depth <9 cm, bare 
ground 1-44%, and without excessive forb 
5-16%, shrub 30% or woody vegetation 
cover <3.5% (Fairfield 1968, Owens and 
Myers 1973, Schneider 1998, Fritcher et al. 
2004, Grant et al. 2004, Greer et al. 2016, 
Youngberg and Panjabi 2016, Shaffer et al. 
2018a). Within short-grass prairie, the 
species prefers wetter, taller, and more 
densely vegetated areas than McCown’s 
Longspur (Shaffer et al. 2018a). In 
Colorado, they select areas with 
heterogeneous mixes of short and mid-
height grasses, and are associated with 
bunchgrasses (Creighton 1974, Creighton 
and Baldwin 1974). Chepulis (2016) reported 
that Chestnut-collared Longspur 
abundance declined in western North 
Dakota with increasing vegetation height-
density (i.e., visual obstruction). Nests are 
minimally concealed with little vegetation 
above the nest cup, tending to be located in 
areas with relatively greater litter depth, 

more litter coverage, and more standing 
dead vegetation (10-20 cm above the 
ground), lower density of live grass, and 
less bare ground (Davis 2003b). Daily nest 
survival was found to increase with litter 
depth (Berman 2007).

McCown’s Longspur
McCown’s Longspur prefers shorter, 
sparser grass cover than the other Species. 
Breeding sites are characterized by arid, 
sandy soils with sparse litter and 
vegetative cover typical of heavily grazed 
areas. The species also commonly nests in 
and around black-tailed prairie dog 
(Cynomys ludovicianus) towns. McCown’s 
Longspur occupies breeding areas with the 
following characteristics: litter cover 
10-63%, grass cover 16-67%, forb cover 
2-8%, bare ground 2-60%, vegetation height 
5-42 cm, and lower litter depth <5 cm 
(McLachlan 2007, Shaffer et al. 2018b). 
Territories are frequently located on 
hilltops, especially southern or 
southwestern facing hillsides, where the 
microclimate provides for apparently 
preferred early snow melt and drier, 
warmer nest sites. Hilltop and hillside 
locations also may provide for better aerial 
territorial displays (Giezentanner 1970, 
Felske 1971, Creighton and Baldwin 1974). 
Nests are typically placed in the open, but 
frequently select nest sites next to a cactus, 
grass clump, low shrub, or cow pie (With 
1994, 2010). 

Actively grazed pasture with dozens of 
territorial male Chestnut-collared and 
McCown’s longspurs in Musselshell Co., 
Montana. 
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McCown’s Longspur displaying from cow pie in 
Weld Co., Colorado. 
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Baird’s Sparrow
Baird’s Sparrow occupies a wide range of 
grassland conditions with a preference for 
the following characteristics: vegetation 
height 14-101 cm, grass cover 15-71%, forb 
cover 5-25%, shrub cover <50%, litter cover 
10-63%, and litter depth <21 cm (Faanes 
1982, De Smet and Conrad 1991, Madden et 
al. 2000, Green et al. 2002, Shaffer et al. 
2018d). Abundance declines when grass 
height is under 10 cm (Anstey et al. 1995). 
Birds will use areas of drier prairie in wet 
years and moister areas in dry years to 
select preferred vegetation conditions 
(Kantrud and Faanes 1979, Green et al. 
2002, Shaffer et al. 2018d). Nests are often 
placed at the base of or within vegetation 
clumps with higher grass height, more 
dense standing dead vegetation (10-20 cm 
tall), higher litter depth, and lower bare 
ground or clubmoss cover (Davis and Sealy 
1998; Davis 2003b, 2005; Dieni and Jones 
2003).

Response to Management
Grazing by domestic and wild ungulates 
and prescribed fire are highly compatible 
with and even necessary to maintain native 

plant species composition and habitat 
structure needed by the Species (Figure 
20). Specific, local-scale responses by the 
Species to grazing management are not 
generalizable and vary with species, 
management history, soil productivity and 
climate. In some contexts, grazing can 
influence habitat quality, both positively 
and negatively for individual species 
(Lipsey and Naugle 2017). See Appendices 
K through N for a summary of responses to 
management, e.g., grazing, fire, and 
mowing/haying, for each of the Species.

Sprague’s Pipit
Sprague’s Pipit generally prefers mixed-
grass prairies that have been lightly to 
moderately grazed, depending on rainfall 
and grassland condition (Kantrud 1981, 
Madden et al. 1999, Pipher 2011, Sliwinski 
2011, Environment Canada 2012, 
Richardson et al. 2014). Heavily grazed 
grasslands generally support fewer pipits. 
Lusk (2009) found no effect of grazing 
intensity on fledging rates. Pipher (2011) 
found higher rates of nesting success in 
ungrazed and moderate grazed pasture 
than in lightly grazed pastures; however, 
grazing frequency (2-3 years vs. 15+ 

Figure 20. Grassland bird-habitat associations for priority species in the Prairie 
Potholes Region, BCR 11 and their relationship with grazing intensity. Figure 
adapted from Knopf and Samson (1997).
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continuous years) did not affect nesting 
success. Nest survival is driven by local 
vegetation height and forb cover (Bird 
Conservancy of the Rockies unpubl. data). 

Chestnut-collared Longspur
Chestnut-collared Longspur is often 
positively associated with disturbance (e.g., 
fire or grazing), but the strength and 
direction of response depends on habitat 
structure and regional context. The species 
reaches highest densities in native prairie 
that has been recently grazed and avoids 
undisturbed or idled areas where moisture 
and soils allow significant vegetation 
growth (Giezentanner 1970, Owens and 
Myres 1973, Dale 1983, Huber and Steuter 
1984, Madden et al. 1999, McMaster and 
Davis 2001, Salo et al. 2004, Pipher 2011, 
Sliwinski 2011, Richardson et al. 2014). 
Density is higher on grazed versus 
ungrazed pastures (70-190 pairs versus 
0-20 pairs per 100 ha; Maher 1973). Where 
soil or climatic conditions maintain sparse, 
open vegetation, Chestnut-collared 
Longspur will use undisturbed xeric 
shortgrass and mixed-grass prairies (Jones 
et al. 2010). There was no effect of grazing 
on nest success across many studies in 
mixed-grass prairies in Canada (assessed 
by Bleho et al. 2014). The species tends to 
avoid habitats with woody vegetation (Igl et 
al. 2008).
 

Martin et al. (1998) evaluated the indirect 
effects of the pyrethroid insecticide 

deltamethrin on reproductive success of 
Chestnut-collared Longspurs and found 
that the clutch size and nestling survival 
were similar between sprayed and 
unsprayed plots, but egg hatching success 
was lower on sprayed plots than on control 
plots. The weight and skeletal size of 
longspur nestlings at fledging was not 
significantly affected by insecticide 
application, and parent longspurs did not 
fly farther in sprayed plots to feed 
nestlings than in control plots.

McCown’s Longspur
In mixed-grass prairies, McCown’s 
Longspurs avoid ungrazed pastures and 
are significantly more abundant in heavily 
grazed pastures than pastures under 
moderate or low grazing intensities (Felske 
1971, Wershler et al. 1991, Bleho 2009, 
Sliwinski 2011). In short-grass prairies, 
McCown’s Longspur prefers summer 
grazed over winter grazed pasture 
(Giezentanner and Ryder 1969, 
Giezentanner 1970, Wiens 1970) and season-
long over early season grazing (Dale and 
McKeating 1996). The species avoids idle 
pastures (Felske 1971). 

Baird’s Sparrow
Baird’s Sparrow generally decreases in 
abundance with increasing grazing 
intensity (Owens and Myres 1973, Kantrud 
1981, Dale 1983, De Smet and Conrad 1991, 
Davis 1994, Anstey et al. 1995, Madden et 
al. 1999, Bleho 2009, Sliwinski 2011, 
Richardson et al. 2014, Lipsey and Naugle 
2017), except in very moist portions of the 

S
co

tt
 S

om
er

sh
oe

Grazing by cattle is an important tool for 
managing grasslands. Chestnut-collared 
Longspurs were present on this site in Phillips 
Co., Montana. 
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Sparsely vegetated shortgrass prairie occupied 
by McCown’s Longspur in Weld Co., Colorado. 
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range where productivity can lead to 
excessive vegetation height and density 
(Anstey et al. 1995). Baird’s Sparrow 
density may decrease in the first couple 
years after burning (Renken 1983, Winter 
1999, Richardson et al. 2014). The species 
tends to avoids habitats with woody 
vegetation (Igl et al. 2008).

Migratory Habitat
Very little is known about habitat use by 
the Species during migration. They have 
been reported in native grassland systems 
and a variety of other habitats including 
plowed agricultural fields and road sides. 
Sprague’s Pipits have been reported using 
habitats similar to those used on their 
breeding and wintering grounds, including 
pastures, prairie-dog towns, grasslands of 
various vegetation height (Thompson and 
Ely 1992, Baumann 2016) and stubble, 
burned, and fallow agricultural fields 
(Davis et al. 2014) in fall. Observers have 
also found migrating Sprague’s Pipits on 
grassy hill tops in east-central Colorado in 
fall migration (eBird.org, accessed 3 May 
2018). Migrating Chestnut-collared 
Longspurs have been reported in 
shortgrass prairies (Thompson and Ely 
1992), black-tailed prairie-dog towns, scrub 
and sandsage (Artemisia filifolia), sod 
(turf) farms, and plowed or fallow 
agricultural fields in spring and fall 
(Grzybowski 1983, Smith and Lomolino 
2004). McCown’s Longspurs have been 
reported in shortgrass prairies, sod (turf) 
farms, and plowed agricultural fields 
during spring and fall migration. The 
Baird’s Sparrow is rarely reported during 
migration, but has been found in native 
grasslands, weedy cropland fields, hay 
fields, and bare shorelines on edges of 
water bodies (Green et al. 2002).

Winter Habitat
Winter habitat preferences vary by species 
and region but tend to be superficially 
similar to those reported in their breeding 
ranges (Igl and Ballard 1999). Annual 
occurrence and abundance in winter are 

highly variable and dependent on 
vegetation conditions (Macías-Duarte et al. 
2009, 2011).

Sprague’s Pipit
Sprague’s Pipit winter regional abundance 
varies among years, which may be related 
to habitat conditions resulting from rainfall 
from the previous growing season 
(Gryzbowski 1982, Contreras-Balderas 
1997, Dieni et al. 2003, Marx et al. 2008, 
Macías-Duarte et al. 2009, Macías-Duarte 
et al. 2011, Pool et al. 2012, Ruth et al. 2014). 
The species is considered a grassland 
specialist in winter, selecting higher grass 
cover and lower shrub cover (Macías-
Duarte et al. 2009, but see Igl and Ballard 
1999). It also will use sparsely vegetated 
grasslands (Desmond et al. 2005). 
Wintering pipits may also occupy a variety 
of non-native grass habitat, including 
roadside edges, grassy roadside ditches 
along agricultural fields, stubble or burned 
alfalfa and Bermuda grass fields, grassy 
airports, turf farms, and golf courses 
(James and Neal 1986, Shackelford 2014, S. 
G. Somershoe pers. obs.). Sprague’s Pipit is 
also reported to use plowed agricultural 
fields (Stevens et al. 2013). However, an 
extensive two-year line-transect survey 
effort in a variety of crop and fallow 
habitats available in the El Tokio GPCA in 
Nuevo Leon and Coahuila, Mexico found no 
pipits in any cropland habitat with the 
exception of a single bird observed 
anecdotally in an unplowed corner of a crop 
field in between surveys (Ruvalcaba-
Ortega et al. 2012). 
 
Pool et al. (2012) reported peak abundance 
in grasslands with approximately 80% 
grass cover, grass height of 28 cm, and forb 
height of 20 cm. Density was negatively 
related to shrub cover but unrelated to 
shrub height (Pool et al. 2012). In Texas, 
grasslands with less than 5% shrub cover 
were preferred (Grzybowski 1982, Muller 
2015). In Texas coastal prairies, Sprague’s 
Pipit preferred areas that had been 
recently burned, grazed, or mowed and 
were characterized by lower little depth 
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and shrub coverage, and little to no non-
native vegetation (Saalfeld et al. 2016). In 
southern Texas, Igl and Ballard (1999) 
reported complete avoidance of brushland 
and woodland habitats, but found higher 
densities in shrub-grassland and parkland 
habitats than in grasslands. Shrub-
grasslands were defined as grass-woody 
plant interspersion with woody plants 
generally <3 m tall and comprising <30% 
woody canopy coverage, and parkland was 
defined as grassland-woodland 
interspersion, with woody plants >3 m tall 
and comprising <50% woody canopy 
coverage.

Although the Sprague’s Pipit prefers open 
grasslands on a landscape level, a study of 
micro-habitat use by radio-tagged 
Sprague’s Pipits revealed a preference for 
areas of bare ground and an avoidance of 
other ground cover such as litter, animal 
excrement, and rocks (Strasser et al. in 
review). The species showed no relationship 
with grass structure. These barren and 
open microhabitats are likely important for 
their locomotion, foraging success, and 
detection and avoidance of predators. This 
study also revealed that pipits have 
variable home-range strategies in winter, 
with some birds moving long distances (e.g., 
>1 km) between discrete home ranges 
averaging almost 12 ha. Wind development 
in central Texas did not affect winter 
abundance of Sprague’s Pipit (Stevens et al. 
2013).

Chestnut-collared Longspur
Wintering Chestnut-collared Longspurs 
prefer shortgrass prairies and desert 
grasslands dominated by low grasses and 
forbs with most vegetation <0.5 m (Raitt 
and Pimm 1976, Grzybowski 1982). 
Abundance is negatively related to shrub 
cover with >75% of individuals observed in 
areas with <1% of shrub cover in desert 
grasslands (Desmond 2004, Macías-Duarte 
et al. 2009, Block and Morrison 2010). As 
with migration, Chestnut-collared 
Longspurs often use black-tailed prairie 
dog towns (Desmond 2004) and also will 
use plowed, stubble, or fallow agricultural 
fields (Oberholser 1974, Raitt and Pimm 
1976).

Pool et al. (2012) found that Chestnut-
collared Longspur densities in winter in 
Chihuahuan grasslands with no shrubs 
were nearly twice as high as those in 
grasslands with average shrub cover (~5%). 
Shrub height was an even stronger 
predictor of density, with habitat containing 
shrubs <20 cm high supporting four times 
as many longspurs as grasslands with 
average shrub height of 120 cm. Birds also 
avoid grasslands with tall (>25 cm) forbs in 
winter (Pool et al. 2012).

McCown’s Longspur
McCown’s Longspur occupies habitats 
similar to those occupied on the breeding 
grounds, including shortgrass prairies and 
heavily grazed pastures, but the species 
also utilizes plowed and stubble agricultural 
fields, desert grasslands, dry lake beds, and 
playas (shallow prairie wetlands) (Smith 
and Lomolino 2004, With 2010). Dominant 
vegetation includes a matrix of blue grama 
and buffalograss interspersed with other 
shortgrass species (Grzybowski 1982, With 
2010). Large numbers of McCown’s 
Longspur have been reported in black-
tailed prairie dog colonies in the 
Chihuahuan Desert of northern Mexico 
(Macías-Duarte et al. 2011). The species 
also has been reported in heavily grazed 
grasslands, including areas with short and 
dense grass cover (J.H. Martinez-Guerrero 
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Shortgrass occupied by Sprague’s Pipit in 
winter. 
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pers. comm. 2017, fide A. O. Panjabi) and 
short and sparse grass cover (A. O. Panjabi 
pers. obs.). McCown’s Longspur is reported 
to use playa wetlands managed for 
wintering waterfowl in the Southern High 
Plains of Texas (Smith et al. 2004).

Extensive surveys in Chihuahuan Desert 
grasslands have found very few McCown’s 
Longspurs (Macías-Duarte et al. 2011). The 
low number of McCown’s Longspurs in the 
Chihuahuan Desert suggests that the 
species does not overwinter in large 
numbers in this region or the species 
occupies a very narrow niche in the winter 
in that region, which includes prairie dog 
colonies, other short-statured, open 
grasslands, and non-grassland habitats 
(e.g., agricultural fields). 

Baird’s Sparrow
In the Chihuahuan Desert, Baird’s 
Sparrow winter abundance is positively 
related to grass cover (>40%) and grass 
height, and negatively related to shrub 
cover (Pool et al. 2012). Peak winter 
abundance occurs in areas with 80% grass 
cover, grass height around 38 cm, and forb 
height around 50 cm (Pool et al. 2012).   

Among the four species in this strategy, 
wintering Baird’s Sparrows have the 
strongest preference for taller herbaceous 
vegetation, and in contrast to the others 
species, spend much of their time hidden 
inside dense patches of tall grasses (A. O. 
Panjabi pers. obs.). A study of micro-habitat 
use and survival of Baird’s Sparrows in 
Janos, Chihuahua revealed that birds 
selected the grassiest portions of the 
landscape (average grass cover of 30%) 
with the fewest (~1%) and shortest (<50 cm) 
shrubs (Macías-Duarte et al. 2017). 

Although Baird’s Sparrows can be found 
wintering in desert grasslands dominated 
by various grasses, they prefer areas 
dominated by native grasses over non-
native grasses. Baird’s Sparrows wintering 
in the Chihuahuan Desert consumed 

mainly seeds of native grasses from the 
subfamily Panicoideae, including from 
Panicum spp. and cane bluestem 
(Bothriochloa barbinoidis), as well seeds 
from grama grasses (Bouteloua spp.).  
To a lesser extent, seeds from tobosagrass 
(Pleuraphis spp.), members of the 
Eragrostideae subfamily, and even seeds of 
the forb Verbena spp. were also consumed 
(Titulaer et al. 2017). A seed choice study  
of captive Baird’s Sparrows in winter 
indicated a strong preference for blue 
grama (Bouteloua gracilis) and sideoats 
grama (Bouteloua curtipendula) over two 
widespread exotic species, Lehmann’s 
lovegrass (Eragrostis lehmanniana) and 
buffelgrass (Pennisetum ciliare), although 
they readily consumed seeds from natal 
grass (Melinis repens), an exotic species 
(Titulaer et al. 2017).    

In grasslands in southeastern Arizona, 
Gordon (2000a) studied the effects of fire 
and grazing on the abundance of wintering 
Baird’s Sparrow. Baird’s Sparrows used 
burned areas in the first post-burn winter 
but did not significantly respond to fire. 
Baird’s Sparrows were more abundant in 
grazed pastures in winter than in an 
ungrazed study area. Gordon (2000a) 
concluded that moderate cattle grazing  
in winter may be compatible with the 
conservation of this species.

4.6 Demographic Rates
Demographic rates for these species are 
understudied and limiting factors 
associated with population declines remain 
largely unknown. Most research has 
focused on nest success in the breeding 
grounds, and very little is known about 
demographic parameters during winter or 
migratory periods. Further, even relatively 
well-examined measures like nest success 
have been calculated and reported 
differently across studies, making results 
difficult to interpret or compare. Of the 
four Species, the Chestnut-collared 
Longspur is the best studied thanks to  
its high densities and the relative ease of 
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locating and monitoring its open, cup-like 
nests. The majority of demographic 
research on McCown’s Longspur has 
occurred in the Pawnee National Grassland 
of northcentral Colorado, adjacent southern 
Wyoming, and Saskatchewan. There is 
little published information on 
demographics for McCown’s Longspur from 
Montana and southern Canada which 
supports an estimated 60% of the global 
breeding population (M. K. Sather unpubl. 
data). Baird’s Sparrow and Sprague’s Pipit 
breeding biology has been understudied in 
comparison to the longspurs due to the 
difficulty in finding Sprague’s Pipit and 
Baird’s Sparrow nests. 

4.7 Breeding Demographics
Nest Success 
Reported nest success varies considerably 
across species, sites and years, but 
generally 25-54% of nests fledge at least 
one host chick (see Appendices G through 
J). Annual variation in weather, and local 
and landscape habitat conditions appear to 
significantly impact nesting of the Species. 
Conrey et al. (2016) found that the 
longspurs showed a negative relationship 
between nest success and higher 
temperatures, as well as drier periods and 
storm events. The effects of temperature 
are likely to vary according to latitude, 
time within the breeding season, or 
annually, with temperature having a 
positive effect early in the breeding season 
and at northern latitudes, and a negative 
effect at more southern latitudes and later 
in the breeding season (Conrey et al. 2016). 
Intense weather events also can negatively 
impact nest survival through exposure 
(Skagen and Yackel-Adams 2012), and 
events such as hail storms, have potential 
to cause high rates of nest loss for 
grassland birds (>50% of known nests), and 
can further impact reproduction through 
direct mortality of adults (Carver et al. 
2017).

Sprague’s Pipit
Sprague’s Pipit nesting success varies with 
year and by region. Existing estimates 
range from 28-74%; however, most studies 
to date have small sample sizes (13-33 
nests; Davis 1994, Davis and Sealy 2000, 
Gaudet 2013, Lusk and Koper 2013, Davis 
et al. 2014, Ludlow et al. 2014, Bernath-
Plaisted et al. 2018, but see Davis 2003b, 
Jones et al. 2010). Results from studies 
examining the effects of vegetation and 
environmental variables on Sprague’s Pipit 
nesting success have been equivocal, with 
one study finding decreasing nest success 
with increasing vegetation height and litter 
depth, while another found that nesting 
success increases with vegetation height 
(Lusk and Koper 2013, Bernath-Plaisted et 
al. unpubl. data). Nest age, temperature, 
precipitation, and exotic cover have also 
been shown to impact the nesting success 
of this species (Davis 2005, Ludlow et al. 
2014, Ludlow et al. 2015, Bernath-Plaisted 
et al. unpubl. data). Average number of 
young fledged is 0.9-2.9 for successful and 
unsuccessful nests combined (Davis and 
Sealy 2000, Davis 2003b, Lusk 2009, Jones 
et al. 2010, Gaudet 2013, Lusk and Koper 
2013, Davis et al. 2014, Ludlow et al. 2014) 
and 2.5-3.7 for successful nests (Davis and 
Sealy 2000, Davis 2003b, Jones et al. 2010, 
Gaudet 2013, Lusk and Koper 2013, Davis 
et al. 2014, Ludlow et al. 2014).

Chestnut-collared Longspur
Existing nesting success estimates for 
Chestnut-collared Longspur are more 
consistent across years and geographies, 
relative to the other three species. Nesting 
success typically ranges from 43 to 53% 
(Davis 1994, Hill 1997, Davis 2003, Lloyd 
and Martin 2005, Jones et al. 2010, Lusk 
and Koper 2013, Pipher et al. 2016, 
Bernath-Plaisted et al. 2018). The lowest 
recorded estimates was 23% for ungrazed 
pasture in Saskatchewan (Lusk and Koper 
2013). A success rate of 30% was reported 
in one large study (n=493 nests) in 
Saskatchewan (Davis 2003b). Chestnut-
collared Longspur nesting success appears 
to be relatively invariant with respect to 
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nest-site vegetation characteristics (Davis 
2005, Lusk and Koper 2013, Yoo and Koper 
2017, Bernath-Plaisted et al. unpubl. data). 
However, there is evidence that the nesting 
success of this species declines in exotic 
monocultures (Lloyd and Martin 2005). 
Additionally, Davis et al. (2016) reported 
higher nest success with higher amounts of 
restored pastures within 400 m. Across 
studies and geographies, 3.0-3.6 young 
were consistently fledged per successful 
nest (Davis 1994, 2003; Hill 1997; Jones et 
al. 2010; Gaudet 2013; Yoo 2014; Davis et al. 
2016). Lynn and Wingfield (2003) evaluated 
nestling survival (fledging success) and the 
importance of biparental care in Chestnut-
collared Longspurs by removing parental 
males from their territories after eggs 
hatched. The authors demonstrated that 
male Chestnut-collared Longspurs were 
critical for nestling survival as no young 
fledged from female-only nests. Fledging 
success, i.e. number of young fledged from 
eggs that hatched, in unmanipulated nests 
and control nests ranged from 44% to 72%.

McCown’s Longspur
Reported nest success estimates for 
McCown’s Longspur ranged from 42 to 77% 
(Mickey 1943, Strong 1971, Creighton and 
Baldwin 1974, With 1994). However, these 
values are not directly comparable due to 
use of different estimation methods. 
Reproductive success, calculated as number 
of young fledged per number of eggs per 
successful nest, was reported as 2.4 (Strong 

1971, Porter and Ryder 1974) and 2.9 in 
Colorado (With 1994) and 3.5 in Wyoming 
(Mickey 1943). Estimates of young fledged 
per nesting attempt are comparable across 
four studies, ranging from 1.1 to 2.0 (Felske 
1971, Strong 1971, Porter and Ryder 1974, 
With 1994). 

Baird’s Sparrow
Current exposure and Mayfield nesting 
success estimates for Baird’s Sparrow 
range widely, and have been reported from 
17-54% (Davis and Sealy 1998, Green et al. 
2002, Jones et al. 2010, Gaudet 2013, Lusk 
and Koper 2013, Bernath-Plaisted et al. 
2018). Additional studies have reported 
apparent nesting success (percentage of 
nests successfully fledging at least one 
young) ranging from 26-75% (Davis and 
Sealy 1998, Davis 2003b, Gaudet 2013, 
Ludlow et al. 2014, Pipher at al. 2016, 
Bernath-Plaisted et al. unpubl. data). Few 
effects of vegetation on Baird’s Sparrow 
nesting success have been demonstrated 
(Davis 2005, Lusk and Koper 2013). 
However, one regional study conducted in 
western North Dakota and northeastern 
Montana found that nesting success 
increased strongly with higher visual 
obstruction reading (VOR), suggesting 
higher vegetation and increased cover may 
be beneficial for this species (Bernath-
Plaisted et al. unpubl. data). In Montana, 
Jones et al. (2010) reported 1.5 Baird’s 
Sparrow young fledged per nest and 3.5 
young fledged per successful nest.Chestnut-collared Longspur nest,  

Phillips Co., Montana

S
co

tt
 S

om
er

sh
oe

M
ic

ha
el

 T
od

d

Male Brown-headed Cowbird



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 38

Brown-headed Cowbird  
Parasitism
Brown-headed Cowbird is an obligate 
brood parasitic icterid that shares the 
breeding ranges of the Species. The species 
reaches its highest abundance in the 
northern Great Plains (Igl and Johnson 
2007, Sauer et al. 2017). Nonetheless, brood 
parasitism rates are relatively low to 
moderate for these species, estimated at 
0-36% with most studies reporting 
parasitism rates below 15%. 

Sprague’s Pipit
Parasitism rates by cowbirds on Sprague’s 
Pipit are low compared to other grassland 
bird species, especially in large, intact 
landscapes (Davis and Sealy 2000). Of 12 
studies reporting rates, most (7) reported 
no parasitism (Maher 1973, Granfors et al. 
2001, Igl and Johnson 2007, Lusk 2009, 
Pipher 2011, Davis et al. 2014, G. Sutter 
unpubl. data. in Shaffer et al. 2018c). The 
remaining estimated rates were between 2 
and 18% (De Smet 1992, Davis 2003b, 
Klippenstine and Sealy 2008, Jones et al. 
2010, Davis et al. 2014). 

Chestnut-collared Longspur
Most (14 of 20) studies reported less than 
10% cowbird parasitism of Chestnut-
collared Longspur nests (Harris 1944, 
Smith and Smith 1966, Fairfield 1968, 
Regina Museum of Natural History Nest 
Record Cards in Fairfield 1968, Maher 
1973, Lloyd and Martin 2005, Berman 2007, 
Igl and Johnson 2007, Klippestine and 
Sealy 2008, Lusk 2009, Jones et al. 2010, 
Pipher 2011, Bleho et al. 2015). Four studies 
reported 12-18% parasitism (Maher 1973, 
De Smet 1992, Davis 1994, Davis 2003b), 
and only two reported rates above 20% 
(Stewart 1975, Friedmann 1977). Davis 
(2003) reported that, on average, parasitism 
reduced fledging by 1.3 young Chestnut-
collared Longspurs per successful nest. 
Davis et al. (2002) experimentally 
parasitized Chestnut-collared Longspur 
nests with mimetic and nonmimetic 

cowbird eggs to determine whether the low 
frequency of parasitism reported for this 
species is due to egg rejection behavior. The 
authors concluded that low parasitism 
frequency of longspur nests is not the result 
of egg rejection behavior but may be 
related to anti-parasite strategies (e.g., nest 
defense behavior) to reduce the chances of 
parasitism.

McCown’s Longspur
Although McCown’s Longspur nests are 
poorly concealed, parasitism was not 
observed in the two nesting studies with 
adequate sample sizes (71 nests in 
Wyoming, Mahoney and Chalfoun 2016; 74 
nests in Saskatchewan, Maher 1973). 

Baird’s Sparrow
Of the Species, Baird’s Sparrow is likely 
the most common cowbird host, with 
parasitism rates estimated at 0-36% 
(Maher 1973, De Smet and Conrad 1991, De 
Smet 1992, Davis and Sealy 1998, Granfors 
et al. 2001, Davis 2003b, Jones et al. 2010, 
Pipher 2011). Davis and Sealy (2000) and 
Davis (2003b) reported that, on average, 
parasitism reduced fledging by 1.4 and 1.8 
young Baird’s Sparrows per successful 
nest, respectively. 

Predation
Mammalian, avian, and reptilian predation 
is thought to be the main source of nest 
failure, although severe or extreme weather 
(e.g., hail, heat, cool and wet spring 
weather) also can be deleterious (DuBois 
1937, Mickey 1943, Felske 1971, Uresk and 
Sharps 1986, Greer and Anderson 1989, 
With 1994, Green et al. 2002, With 2010, 
Skagen and Yackel-Adams 2012, Bleho et 
al. 2015, Conrey et al. 2016, Carver et al. 
2017). Using video photography, Davis et al. 
(2012) identified at least 10 predators of 
pipit nests in Saskatchewan and Montana, 
with Northern Harrier (Circus hudsonius) 
and thirteen-lined ground squirrel 
(Ictidomys tridecemlineatus) being the 
most common nest predators.
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Pesticides
Pesticides are infrequently considered a 
potential significant threat to grassland 
songbirds; however there are direct 
impacts to adult and juvenile survival. 
McEwen and Ells (1975) found direct 
mortality of McCown’s Longspurs in 
Colorado after mid-summer application of 
toxaphene. Recent studies have shown 
potential significant impacts on grassland 
birds, both through direct mortality and 
indirect mortality as a result of 
contaminated or reduced food supplies 
(Hallmann et al. 2014, Gibbons et al. 2015). 

Adult and Juvenile Survival
Information about adult and juvenile 
survival for the Species are limited because 
of generally very low breeding site fidelity 
of adult birds and a lack of banding studies. 
However, adult survival of Baird’s 
Sparrows appears to be high and invariant 
across years and drought/non-drought 
years; mean probability of survival 
estimates ranged from 0.81 to 0.83 from 
2015-2017 using logistic exposure analysis 
methods (Bernath-Plaisted et al. 2018). 

Sprague’s Pipit juveniles had a 29% chance 
of surviving 27 days post-fledging, with 
increased survival for later nesting attempts 
(COSEWIC 2010, Fisher and Davis 2011b). 
Fledgling survival was higher in native 
grassland than seeded/planted grasses 
(COSEWIC 2010). Natal site fidelity was 
estimated at zero for banded nestlings of 
Sprague’s Pipit (n=160; Jones et al. 2007), 
Chestnut-collared Longspur (n=325; Hill 
1997), and McCown’s Longspur (n=74; With 
2010). There is currently ongoing research 
on adult and juvenile survival and natal site 
fidelity for Baird’s Sparrow in North Dakota 
and Montana (Bird Conservancy of the 
Rockies). No estimates of juvenile survival 
in Chestnut-collared or McCown’s longspurs 
exist to date.

Annual and Lifetime 
Productivity
No assessments of annual or lifetime 
productivity have been reported for any of 
the Species because few banded individuals 
have been followed through one or more 
breeding season(s). Return rates may be 
higher for Chestnut-collared Longspurs 
(Bleho et al. 2015) and future research 
could address this question for this species. 
Estimates of annual productivity could 
feasibly be estimated with existing nesting 
data. Females of all four species will renest 
after nest failure (Davis and Sealy 1998, 
Lloyd and Martin 2005, Davis 2009, Jones 
et al. 2010, With 2010). Both longspur 
species frequently attempt second and third 
broods, with individual Chestnut-collared 
Longspur females reported fledging nine 
or more young per breeding season (Lloyd 
and Martin 2005). Sprague’s Pipit and 
Baird’s Sparrow will attempt second 
broods when conditions are favorable, but 
success of two consecutive broods for these 
species is uncertain (Davis and Sealy 1998, 
Davis 2009, Jones et al. 2010). 

Migration Demographics
There is nothing known about survival and 
other demographic parameters during the 
spring and fall migration period for the 
Species. Chestnut-collared Longspurs are 
most frequently detected on migration, 
often in large flocks, but no demographic 
information has been reported.

Winter Demographics
Very little is known about winter 
demographics for the Species. Bird 
occurrence and abundance may vary greatly 
on given sites among years as birds respond 
to varying grassland conditions. Macías-
Duarte et al. (2017) estimated weekly 
survival at 92.7% for Baird’s Sparrow 
wintering near Janos, Chihuahua, which can 
be extrapolated to a very low rate of 
overwinter survival of 27.7% 
(CI = 10.8-44.7%). Survival estimates for 
wintering Baird’s Sparrows in Chihuahua, 
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Durango, Coahuila, and Texas ranged from 
1-100% over the four wintering months, 
depending on the site and the year (Strasser 
et al. 2018). Weekly survival was lower with 
colder daily minimum temperatures, 
suggesting that weather exposure 
represents a physiological stress in winter. 
Winter site fidelity of banded Baird’s 
Sparrows is low among years, estimated at 
<1% (2 out of 257 in Chihuahua, Mexico; Bird 
Conservancy of the Rockies, unpubl. data). 
This ongoing research is providing 
important information for Baird’s Sparrow, 
but comparable research is lacking for the 
other three species.  
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Chapter 5. Implementation Strategies     
and Conservation Actions

   
Habitat conservation issues affecting the 
priority grassland birds across their annual 
life-cycle include conversion of native 
grasslands to other uses, fragmentation of 
native cover, degradation of rangelands via 
encroachment of invasive species and 
woody cover and management regimes 
incompatible with the requirements of the 
Species. Populations of predators and brood 
parasitic Brown-headed Cowbirds have 
fluctuated dramatically in response to 
anthropogenic activities. Implementation 
strategies will focus on the protection, 
restoration, and enhancement (i.e., 
management) of grassland communities. 
Perhaps the single most direct conservation 
action for the Species is the protection of 
remaining grasslands from conversion to 
non-grassland cover types. 

Programs and practices that promote and 
support grass-based agriculture on 
privately-owned and/or privately-managed, 
native grasslands should also be 
emphasized to ensure livestock production 
across the Species’ annual range. 
Strategies should include a wide array of 
incentive-based management tools to 
encourage livestock grazing and prevent 
the conversion of native grasslands to 
cropland, which maintains structural 
diversity to support priority birds. Where 
cropland conversion has already taken 
place, conservation partners must work to 
continue and improve (i.e., allow grazing 
and encourage native seed mixes) United 
States Department of Agriculture (USDA) 
Farm Bill programs such as the CRP and 
other programs to restore and maintain 
perennial grassland cover in the United 
States, Canada, and Mexico. 

As is typical of grassland birds, the Species 
are opportunistic by nature, shifting local 

abundance with annual changes in 
vegetation structure, availability of food 
resources, among others, which is likely an 
inherent response to historic wet and dry 
cycles, wildfires, and grazing by native 
animals, including bison, prairie dogs, and 
Rocky Mountain locusts (Melanoplus 
spretus) (Igl and Johnson 1999). This 
opportunism provides some resiliency in 
these populations; however suitable habitat 
must be present throughout the annual 
distribution to reach population trend 
objectives (see Monitoring and Assessment 
Chapter). While general approaches to 
grassland conservation for passerines can 
be consistent across the entire life-cycle, 
each of the primary grassland ecoregions 
will require a different emphasis to meet 
the needs of the priority species. Those 
ecoregions include mixed-grass, dry mixed-
grass and shortgrass prairies, and 
Chihuahuan Desert grasslands.

5.1 Strategic Habitat  
Conservation
A Strategic Habitat Conservation (SHC; 
U.S. Fish and Wildlife Service 2008b; 
Figure 21) paradigm is recommended. 
Using this adaptive-management 
framework, spatial models developed for 
the Species provide decision support tools 
to guide habitat conservation actions. In 
many cases, a mix of conservation actions 
(protection, restoration, and enhancement) 
may be warranted. These actions set the 
stage for monitoring resulting biological 
outcomes and demographic responses (see 
Chapter 6. Monitoring and Assessment). 
The results of monitoring will inform 
population and habitat goals in an adaptive 
management context. 
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Figure 21. Strategic Habitat Conservation elements (U. S. Fish and Wildlife 
Service 2008).

Programmatic Elements  
of Habitat Conservation
Conservation practitioners have long relied 
on a range of conservation approaches to 
achieve priority species population goals 
and related habitat objectives. These 
approaches range from landscape 
treatments of restored grasslands to 
prescriptive management actions aimed at 
incremental increases in population vital 
rates, to more universal goals of long-term 
habitat securement. The different 
approaches are likely driven by the existing 
knowledge of population limiting factors 
and historical and contemporary 
perspectives on the most appropriate 
actions to address population changes and 
habitat degradation. 

Perpetual protection is generally 
recognized as the treatment with the most 
enduring biological benefits when 
strategically targeted for the most 
productive habitats (see Doherty et al 2013). 
Wetland and grassland easements continue 
to provide long-term protection to the most 

valuable habitat resources in the Great 
Plains grasslands and are often the center 
of conservation activities in the northern 
Great Plains. However, perpetually 
protecting the entirety of priority habitats 
throughout the Great Plains and 
Chihuahuan grasslands is unlikely due to 
the large amount of privately owned 
grassland, current habitat loss rates, lack of 
funding, landowner perceptions, and local, 
regional, and national restrictions on long-
term easements. This recognition has 
driven many Joint Ventures to broaden the 
scope of conservation activities.

Considering diverse landscapes, limiting 
factors, and individual partner goals, this 
broadened scope of activity is an asset to 
the conservation enterprise, so long as the 
actions are conducive to stabilizing 
population trends for the priority species. 
The tools and tactics required to address 
grassland bird population declines must be 
tailored to the individual focal area (e.g., 
state, ecoregion, Joint Venture). Priority 
grassland bird species will benefit from the 
use of strategically targeted habitat 
protection, restoration, and enhancement 
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Figure 22. Grassland nesting bird conservation tactics are displayed in relation to the 
three primary programmatic elements (protection, restoration, and enhancement) and 
the duration of benefits received (annual, term, and perpetual). Adapted from the 2017 
PPJV Waterfowl Plan.  *CRP – USDA Conservation Reserve Program, EQIP – USDA 
Environmental Quality Incentives Program, O&M – Operations and Maintenance

Figure 23. A conceptual 
decision matrix for area-
dependent grassland bird 
conservation that displays 
the recommended action 
in relation to combinations 
of amount of grassland 
habitat and connectivity in 
the landscape.

actions across time scales from annual to 
perpetual (Figure 22). 

It is important to note that all tools are to 
be planned and implemented based on an 
assessment of limiting factors facing the 
Species within any target landscape. 
Grassland easements augmented by 
grazing treatments are a sound strategy or 
approach for large areas of intact 
grasslands, while intensive treatments (e.g., 
grassland restoration) may be targeted to 
stabilize population declines and increase 
recruitment in highly fragmented 
landscapes. Grassland management actions 
may be used to maintain desired plant 
species composition (e.g., invasive species 
control, prescribed fire) and overall 
grassland productivity and resilience. 
However, many area-dependent grassland 
bird species may require larger blocks of 
grass or a higher percentage of grassland 
habitat, via more patches, across the 
landscape and additional/further 
refinement of programmatic elements of 
conservation may be necessary. A 

conceptual matrix of conservation actions 
can further guide efforts on the landscape 
for these species (Figure 23).

Population Limiting  
Factors and Stressors
The Species and grassland birds in general, 
respond different to habitat fragmentation 
(O’Connor et al. 1999). Habitat patch size 
and configuration have become particularly 
important as cropland and other land cover 
types have replaced native prairies, and 
individuals that avoid small patches may 
need to be more successful in fledging 
young than individuals that settle on small 
patches with low reproductive success 
(Ribic et al. 2009). Highly fragmented 
habitats have more edge and elevated rates 
of nest predation (Vickery et al. 1992, 
Burger et al. 1994, Rosenblatt et al. 2001). 
These areas also tend to have increased 
rates of Brown-headed Cowbird parasitism 
(Davis and Sealy 2000, Koford et al. 2000, 
Morrison and Hahn 2002), although 
parasitism rates for the Species are 

typically quite low and 
is likely not a population 
limiting factor. Lower 
productivity in addition 
to the habitat loss 
associated with 
increased fragmentation 
is likely contributing to 
the Species population 
declines. See 
Appendices G through 
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N for species-specific threats and stressors 
and associated vital rates.

By strategically restoring and protecting 
large expanses of grasslands at a landscape 
scale, e.g. within GBCAs and core 
population areas (M. K. Lipsey unpubl. 
data), and that correspond to increasing 
abundances of the Species, which can be 
amount of grassland to scales of 9,300-
121,000 ha for Sprague’s Pipit and Baird’s 
Sparrow (Lipsey et al. 2017), managers can 
potentially increase population growth 
rates by providing additional perennial 
cover and reducing nest depredation 
resulting in increased nesting success. 
Similarly on the wintering grounds, 
restoring grassland via reconstruction and 
improvement through shrub removal and 
protecting large expanses of grasslands in 
areas with high wintering abundance 
should increase winter survival through 
decreased predation.

5.2 Recommended 
Conservation Actions 
Appendix A, entitled, “Recommended 
Conservation Actions for Sprague’s Pipit, 
Chestnut-collared Longspur, McCown’s 
Longspur, and Baird’s Sparrow” provides a 
framework that identifies and ranks 
priority information needs for the Species. 
It is intended as a guide for directing 
research programs and effectively and 
efficiently allocating funding to address the 
critical information needs that will ideally 
mitigate declining trends in these bird 
populations.

Although this strategy identifies the 
highest priority information gaps for the 
Species, the strategy is not designed to 
provide specific local scale guidance for 
where and how to conduct research and 
monitoring or implement conservation 
actions. However, we recommend focusing 
conservation actions on maintaining and 
improving existing native, unplowed 
prairie. We encourage managing for a 

heterogeneous grassland structure, i.e. 
requirements for each of the Species, than 
focusing solely on requirements of just one 
of the Species. In many cases, there’s 
overlap in habitat occupancy and 
preference, so managing for a variety of 
conditions in large patches (>150 ha) across 
the landscape will ensure potential habitat 
is available for the Species expected in a 
given geography each year. Appendices G 
through N provide a comprehensive 
summary of the state of the knowledge of 
each species, which can be used by readers 
to identify where on the landscape specific 
information is lacking. Additionally, we 
recommend utilizing partnerships, 
specifically bird habitat Joint Ventures, to 
develop and/or update/refine conservation 
planning tools to identify where on the 
ground conservation actions would provide 
the greatest benefit for grassland 
conservation and the Species.

This strategy also does not provide 
significant “on the ground” habitat 
management recommendations, although 
this need is an identified high priority 
conservation action in Appendix A. 
However, the species accounts in 
Appendices O-R provide general 
management recommendations at a broad 
scale and can be used as documents for 
engaging with public and private land 
owners and land managers. Recommended 
management practices are best developed 
at local scales (state or state/BCR). Such 
recommendations should be developed by 
teams of grassland and habitat 
management experts from different 
geographies as goals and objectives for the 
Species and the reality of management 
opportunities vary widely. Further, 
information is limited in many areas of the 
annual cycle of these species, especially the 
non-breeding season. In some parts of the 
annual cycle, especially on the wintering 
grounds, there is little information available 
such that we are not able to provide 
conservation recommendations beyond 
protect and enhance existing native 
grasslands (e.g., reduce shrub 
encroachment, maintain native grass  
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Table 3. Migratory and resident bird species that could benefit from conservation actions target-
ing the Species. Full-annual Cycle refers to breeding, migration and winter period for migrant 
species, or is inclusive of habitat used by resident species throughout the annual cycle.
Common (Bird) Name Scientific Name Season

Northern Bobwhite Colinus virginianus Full-annual Cycle

Scaled Quail Callipepla squamata Full-annual Cycle

Ring-necked Pheasant Phasianus colchicus Full-annual Cycle

Sharp-tailed Grouse Tympanuchus phasianellus Full-annual Cycle

Greater Prairie-Chicken Tympanuchus cupido Full-annual Cycle

Lesser Prairie-Chicken Tympanuchus pallidicinctus Full-annual Cycle

Northern Harrier Circus cyaneus Full-annual Cycle

Swainson’s Hawk Buteo swainsoni Breeding

Ferruginous Hawk Buteo regalis Full-annual Cycle

Mountain Plover Charadrius montanus Full-annual Cycle

Upland Sandpiper Bartramia longicauda Breeding, Migration

Long-billed Curlew Numenius americanus Full-annual Cycle

Burrowing Owl Athene cunicularia Full-annual Cycle

Short-eared Owl Asio flammeus Full-annual Cycle

Common Nighthawk Chordeiles minor Breeding, Migration

Horned Lark Eremophila alpestris Full-annual Cycle

Vesper Sparrow Pooecetes gramineus Full-annual Cycle

Lark Bunting Calamospiza melanocorys Full-annual Cycle

Savannah Sparrow Passerculus sandwichensis Full-annual Cycle

Grasshopper Sparrow Ammodramus savannarum Full-annual Cycle

Bobolink Dolichonyx oryzivorus Breeding, Migration

Eastern Meadowlark Sturnella magna Full-annual Cycle

Western Meadowlark Sturnella neglecta Full-annual Cycle

Brewer’s Blackbird Euphagus cyanocephalus Full-annual Cycle

in large patches). Information is needed  
in order to develop specific habitat 
management recommendations for the 
wintering grounds. However, assessment 
and synthesis of existing habitat 
management recommendations, 
incorporating information from recent and 
ongoing studies, is a critical next step to
providing updated, science-based guidance
on the breeding grounds.

Benefits to Other Species of 
Wildlife
The goal of this strategy is to improve the 

population status of the Species through  
on the ground conservation actions. 
Implementing conservation actions for the 
Species could also benefit a suite of other 
birds and mammals, including species of 
conservation concern and game species 
(Table 3). It should be noted that due to  
the life history of the Species (e.g., area 
sensitivity and specific habitat 
requirements), management for other birds 
and mammals many not provide similar 
benefits to the Species.
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Table 3. Migratory and resident bird species that could benefit from conservation actions target-
ing the Species. Full-annual Cycle refers to breeding, migration and winter period for migrant 
species, or is inclusive of habitat used by resident species throughout the annual cycle. (continued)

Common (Mammal) Name Scientific Name Season

Mule Deer Odocoileus hemionus Full-annual Cycle

White-tailed Deer Odocoileus virginianus Full-annual Cycle

Pronghorn Antilocapra americana Full-annual Cycle

Swift Fox Vulpes velox Full-annual Cycle

Black-footed Ferret Mustela nigripes Full-annual Cycle

White-tailed Prairie Dog Cynomys leucurus Full-annual Cycle

Black-tailed Prairie Dog Cynomys ludovicianus Full-annual Cycle

Conservation Targeting Strategies 
Using Decision Support Tools
Migratory bird Joint Ventures commonly 
use a biological model-based approach to 
decision support for conservation programs. 
Selected models are based on research that 
demonstrates a strong linkage between 
habitat characteristics and species 
occurrence or abundance. The models are 
updated as new population monitoring and 
habitat information becomes available, 
demonstrating the iterative, adaptive 
approach that is the foundation of Strategic 
Habitat Conservation. Several conceptual 
and data-driven empirical grassland bird 
distribution models have been developed for 
species breeding in the Northern Great 
Plains and wintering in the Chihuahuan 
Desert. Decision-support tools are derived 
from species distribution models by 
integrating the spatial model with specific 
information about planned conservation 
actions and are used to determine the 
amount, type, or location of conservation 
treatments.

5.3 Breeding  
Conceptual Models
Grassland Bird Conservation 
Areas
Grassland Bird Conservation Areas 
(GBCAs) are priority areas for grassland 

protection and enhancement that are 
thought to provide suitable habitat for many 
priority grassland bird species in portions of 
the U.S. Northern Great Plains. GBCAs 
identify habitat based on sensitivity of many 
species of grassland birds to patch size and 
landscape structure. A conceptual model for 
GBCAs was first described by Sample and 
Mossman (1997) and recommended for the 
U.S. PPR by Partners in Flight (Fitzgerald 
et al. 1998, 1999). All GBCAs consist of a 
grassland core with a surrounding 1600m 
wide matrix. Core areas are at least 95% 
grassland, at least 50 m from woody 
vegetation, and may contain up to 30% 
wetland habitat. GBCAs have been defined 
at 3 levels (i.e., types) to address the needs 
of breeding grassland species with different 
area requirements (Figure 24). Each type is 
differentiated on the basis of size, width, 
amount of grass in the landscape, and the 
types of wetlands considered compatible 
(e.g., temporary wetlands are considered 
compatible for all GBCA types because they 
are typically dry for much of the nesting 
season). Species-specific empirical grassland 
bird models provide similar predictions to 
GBCAs about the distribution of area-
sensitive grassland bird species that require 
large, contiguous blocks of grassland in 
grassland-rich landscapes (Niemuth et al. 
2005, Johnson et al. 2010).

Type 1 – at least 260 ha of grassland at 
least 1600m wide. Matrix and core are at 
least 40% grassland.
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Type 2 – at least 65 ha of grassland at least 
800m wide. Matrix and core are at least 30% 
grassland.

Type 3 – at least 22 ha of grassland at least 
400 mile wide. Matrix and core are at least 
20% grassland.

Type 3 GBCAs are combined with 
empirical breeding duck density and 
distribution models to identify areas 
across the Prairie Pothole Joint Venture 
(PPJV) landscapes that are priority areas 
for both bird groups. Although limited 
funds are available for grassland bird 
habitat conservation, this decision-support 
tool provides an integrated approach that 
allows funding for breeding waterfowl to 
be leveraged to benefit breeding grassland 
birds. 

Breeding Empirical Models
Species-specific empirical models relating 
grassland birds to their habitats at 
landscape scales have been developed in 
the Northern Great Plains using data from 
various sources (Table 4). These models 
cover different geographic extents and 
inform conservation for different subsets 
of the Species. Table 4 provides an 
abbreviated list of models that have been 
completed for the Species. 

Breeding Range-wide 
Distribution Models 
A Sprague’s Pipit distribution model was 
developed by Lipsey et al. (2015) in 
cooperation with the University of Montana 
and Canadian and U.S. partners. Point 
count data collected from various sources 

Figure 24. Grassland Bird Conservation Areas (GBCAs) were developed from a conceptual model 
that identifies contiguous blocks of grassland bird habitat. The three core sizes correspond to 
differing levels of area sensitivity in grassland birds (Johnson et al. 2010).
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Table 4. Priority landbird species models used to guide conservation in the Northern Great 
Plains. Model type, geographic extent and model source are listed for each species.
Source Species Geographic Extent Model Type

Drum et al. (2015) Baird’s Sparrow PPJV Abundance

Chestnut-collared 
Longspur

PPJV Abundance

Sprague’s Pipit PPJV Occurrence

Lipsey et al. (2015) Baird’s Sparrow Breeding range-wide Occurrence

Chestnut-collared 
Longspur

Breeding range-wide Occurrence

McCown’s Longspur Breeding range-wide Occurrence

Sprague’s Pipit Breeding range-wide Occurrence

Niemuth et al. (2017) Sprague’s Pipit U.S. Northern Great 
Plains

Occurrence

Fedy et al. (2018) Baird’s Sparrow PHJV Occurrence

Chestnut-collared 
Longspur

PHJV Occurrence

McCown’s Longspur PHJV Occurrence

Sprague’s Pipit PHJV Occurrence

B. Robinson (unpubl. 
data)

Baird’s Sparrow PHJV Density

Chestnut-collared 
Longspur

PHJV Density

McCown’s Longspur PHJV Density

Sprague’s Pipit PHJV Density

between 2007 and 2012 were used in an 
integrated analysis across the entire 
breeding range. The model was developed 
to inform the species status assessment for 
the petition to list the Sprague’s Pipit 
under the Endangered Species Act. The 
modeling effort represents the first 
successful attempt at building an 
international model for non-game species 
between Canadian and U.S. partners in the 
PPR. Similar techniques were used to 
create breeding range-wide distribution 
models for the other three priority 
grassland bird species (Figure 25, after 
Lipsey et al. 2015).  

U.S. Breeding Distribution  
Models
Niemuth et al. (2005, 2008, 2017) used 
stop-level data from the BBS in 

conjunction with environmental data to 
model the distribution of several species of 
grassland birds (including Sprague’s Pipit) 
in the U.S. Northern Great Plains. The 
authors used relationships derived from 
models to develop spatially explicit 
decision-support tools, which are used 
extensively to target areas for 
conservation treatments and assess 
conservation actions for multiple 
conservation programs and joint ventures 
(e.g., Prairie Pothole, Rainwater Basin, 
and Northern Great Plains joint ventures) 
in the U.S. Northern Great Plains (Figure 
26). This process has also been used to 
develop abundance models for some 
species of grassland birds in the Northern 
Great Plains.   
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Figure 25. Predicted breeding population cores for the four grassland songbirds of concern; (A) 
Sprague’s Pipit, (B) Baird’s Sparrow, (C) Chestnut-collared Longspur, (D) McCown’s Longspur. 
Deepest colors represent 25% population core, middle shade represents 50% population core, 
lightest shade represents 75% population core (Lipsey 2015).

U.S. PPR Breeding Distribution 
Models 
Drum et al. (2015) developed grassland bird 
models to estimate breeding pair 
abundance for several grassland passerine 
species. These models used data from  
100 m fixed-radius point counts collected 
during May/June 2003–2005 (Quamen 2007) 
and were analyzed using 2005 landcover 
data to develop grassland bird models 
separately for the tallgrass and mixed-
grass ecoregions of the PPJV. The 
ecoregions were analyzed separately due  
to the ecological differences in land use and 
landcover, climate, and breeding range for 
the modeled species.   

Canadian PPR Breeding 
Distribution Models
Fedy et al. (2018) developed distribution 
models for 10 grassland songbird species to 
estimate probability of occurrence 
throughout the Canadian portion of the 
Prairie Pothole Region. These models 
related counts from BBS data to spatial 
covariates including landcover type and the 
amount of open water surrounding BBS 
stop locations at various spatial scales. 
They ranked the landscape in terms of 
conservation priority based on the number 
of species with >75% predicted probability 
of occurrence (Figure 27).
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Figure 26.  Spatial models of Sprague’s Pipit (top), Baird’s 
Sparrow (middle), and Chestnut-collared Longspur (bottom) 
occurrence in Montana, North Dakota, and South Dakota 
provides a foundation for evaluating populations, assessing 
threats, and guiding conservation in the PPJV relative to a 
broader landscape (Niemuth et al. 2017). 
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The CWS is in the process of producing 
spatial density models for a number of 
prairie landbirds, including the Species 
targeted in this conservation strategy (B. 
G. Robinson unpubl. data). The models are 
based on count data from >100,000 point 
counts collected by academia, provincial 
and federal biologists, and NGOs. Spatial 
covariates used in the models include 
landcover type, NDVI, Topographic 
Wetness Index, and easting and northing 
coordinates. These models will predict 
spatial variation in the density of singing 
males throughout the Canadian Prairie 
Pothole Region.

5.4 Wintering
In 2002, the Commission for Environmental 
Cooperation (CEC) and The Nature 
Conservancy initiated a process to identify 
priority areas for conservation in the North 

American grasslands (CEC and TNC 2005). 
The resulting Grassland Priority Areas for 
Conservation (GPCA) were refined by Pool 
and Panjabi (2011). The significance of the 
GPCAs was further ascertained by 
assessing their importance for 20 priority 
grassland bird and mammal species, 
resulting in the identification of 55 GPCAs 
across the central grasslands from Canada 
to Mexico (Figure 28). The original GPCAs 
and the process used to define them are 
further described by CEC and TNC (2005). 
Pool and Panjabi (2011) solicited revisions to 
the GPCA network, adding four new 
GPCAs in Mexico and expanding the 
boundaries of several others.

The Chihuahuan Desert Grassland Bird 
Conservation Plan (Pool et al. 2012) 
includes species-habitat relationships and 
winter distribution models throughout the 
southern GPCAs for all of the Species 

Figure 27. Combined >75% predicted probability of occurrence for 10 grassland songbird species, 
including the Species, throughout the Canadian portion of the Prairie Pothole Region (Fedy et al. 
2018). 
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Figure 29. Grassland Priority Conservation Areas in the Chihuahuan 
Desert (CEC and TNC 2005, Pool and Panjabi 2011) and wintering 
grassland bird sampling blocks surveyed in 2011. Green shading shows 
the extent of desert grasslands (Pool et al. 2012).  

except McCown’s Longspur (Figure 29). 
The report includes tools for habitat 
treatment for each species’ optimal 
response. Recommended conservation 

actions include protection of functioning 
grasslands, shrub removal in appropriate 
areas, alteration of grazing regimes, and 
restoration of degraded lands.
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Chapter 6. Monitoring and Assessment   

6.1 Measuring Success  
– Outputs vs. Outcomes
Accomplishments related to habitat, such  
as area of grassland protected and restored 
(i.e., conservation outputs), are often used 
to measure conservation success for 
priority grassland species. However, 
conservation accomplishments may not 
accurately reflect success when goals and 
objectives relate to measures of population 
performance. Alternatively, population 
responses to conservation delivery (i.e., 
biological outcomes) are generally more 
appropriate to gauge success of species-
specific conservation strategies. The need 
exists to describe accomplishments related 
to habitat with accomplishments related to 
biological outcomes to elucidate population 
performance issues that are disconnected 
from habitat conservation. For example, 
negative effects of climate change and 
pesticide accumulation on passerine food 
availability and resulting impacts to 
survival will not be detected if only 
accomplishments related to habitat are 
used to gauge success. Being able to 
identify and measure strategic conservation 
objectives as they relate to population 
performance (e.g., demographics, population 
trends) is an important aspect of this 
strategy. This strategy will focus to inform 
habitat conservation delivery and policy 
decisions to ultimately support healthy 
populations of the Species and reduce the 
possibility that these priority birds require 
specialized protection. 

6.2 Population Trend 
Objectives
The 2004 Partners in Flight North 
American Landbird Conservation Plan 
(PIF NALCP) (Rich et al. 2004) was the 
first attempt to identify priority species  
of continental importance and establish 
population estimates and objectives.  
The PIF NALCP was revised in 2016 
(Rosenberg et al. 2016), reassessing the 
vulnerability of 448 species of North 
American landbirds and recommending 
high priority landbird conservation actions.

Beginning in 2009, the U.S. North 
American Bird Conservation Initiative 
(NABCI) Committee has produced the 
State of the Birds (SOTB); the first of 
which was to provide a comprehensive 
analysis of the state of U.S. bird 
populations (North American Bird 
Conservation Initiative 2009). Subsequent 
reports have focused on key issues, such  
as climate change and private lands 
conservation. In 2016, the SOTB report 
expanded to include a comprehensive 
analysis of the state of all the birds of 
North America (North American Bird 
Conservation Initiative 2016). The report 
included birds of highest conservation 
concern occurring in Canada, the U.S., and 
Mexico, derived largely from the Avian 
Conservation Assessment Database 
(https://www.partnersinflight.org/what-we-
do/science/databases/). The PIF Watch List, 
derived from the same database, is used to 
help inform the SOTB reports and includes 
many of the species listed under SARA  
in Canada and the ESA in the U.S., 
additional species that require immediate 
conservation attention, and others on or 
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near the brink of being threatened that 
warrant continued vigilance. The 2016 PIF 
NALCP relies on the PIF Watch List to 
identify priority landbird species of 
continental importance (Table 5) and the 
PIF Population Estimates Databases (PIF 
Science Committee 2013) is maintained for 
estimates of landbird populations published 
in the plan. The population estimates allow 
direct step-down of continental population 
objectives to regional (e.g., Bird 
Conservation Regions, state/province) 
objectives by applying the continental 
objective against the regional population 
estimate. Although Bird Conservation 
Regions (BCR; Figure 30) objectives 
offered a starting point for the development 
of regional habitat-based conservation 
approaches, continental objectives might 
not be appropriate at smaller geographic 
scales if differences in population trends 
are occurring at those extents. Further, 
regional habitat trends also may differ 
substantially from continental trends. 
Basing objectives on reducing local declines 
may be necessary to maintain stable 
populations at the larger geographic scales 
over the long term. This is particularly true 
when it remains unclear what segment of 
the annual cycle (i.e., breeding, migration or 
wintering) is the predominant driver of 
observed trends in priority grassland bird 
population data.  

The 2016 PIF NALCP provided guidance 
on developing population objectives for 
priority species and highlighted an 
approach to allocate trend-based population 
objectives by BCR. The breeding ranges of 
the Species addressed in this conservation 
strategy include portions of five BCRs, 
each with differing population trends and a 
different amount of breeding habitat. Over 
the 30 year period from 2016-2046, the 2016 
PIF NALCP objective for the priority 
species is to reduce the rate of decline in 
the first 10 years and then stabilize and 
ultimately increase the 2016 population size 
by 5% to 15% as measured by the BBS. The 
objectives recognize population declines 
will continue over that first 10 year period 
before those declines are slowed, halted, or 

reversed for each species (Table 6). 
For each species, applying a uniform 
population trend goal for every region is 
not reasonable due to the differences across 
BCRs. Alternatively, applying a range of 
trend goals by BCR to balance the positive 
and negative trends, is a more reasonable 
approach to achieve stable populations 
(Figure 31). Habitat objectives can be 
estimated based on breeding density 
estimates per unit suitable habitat area in 
the region (Table 7). The approach 
represents a logical alternative to 
developing BCR-specific population goals 
that can be stepped down to habitat goals. 
Meeting trend-based population objectives 
for priority species requires maintaining or 
increasing the amount of suitable habitat or 
improving the quality of habitats already 
protected where breeding can successfully 
occur. In light of the current rates of 
habitat loss, these objectives will be 
difficult to achieve without strategic 
targeting of priority habitats for 
conservation actions.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 56

T
ab

le
 5

. P
IF

 W
at

ch
 L

is
t 

po
pu

la
ti

on
 lo

ss
, v

ul
ne

ra
bi

lit
y 

fa
ct

or
s,

 t
hr

ea
ts

, a
nd

 r
eg

io
ns

 o
f h

ig
he

st
 c

on
se

rv
at

io
n 

im
po

rt
an

ce
 fo

r 
th

e 
Sp

ec
ie

s 
(N

A
L

C
P

 2
01

6)
. V

ul
er

ab
ili

ty
 F

ac
to

r 
– 

R
ed

: H
ig

h;
 O

ra
ng

e:
 M

od
er

at
el

y 
H

ig
h;

 Y
el

lo
w

: M
od

er
at

e.
 C

on
ti

ne
nt

al
 T

hr
ea

ts
 –

 
A

: A
gr

ic
ul

tu
ra

l C
on

ve
rs

io
n,

 R
: C

ha
ng

in
g 

R
an

ge
la

nd
 C

on
di

ti
on

s,
 E

: E
ne

rg
y/

R
es

ou
rc

e 
E

xt
ra

ct
io

n,
 I

: I
nv

as
iv

e 
 S

pe
ci

es
. 

T
ab

le
 6

. P
op

ul
at

io
n 

tr
en

ds
 a

nd
 o

bj
ec

ti
ve

s 
fo

r 
P

IF
 W

at
ch

 L
is

t 
sp

ec
ie

s 
(N

A
L

C
P

 2
01

6)
.



 57  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Figure 30. Bird 
Conservation 
Regions of North 
America. Adapted 
from Bird Studies 
Canada and 
NABCI (2014). 
Only the BCRs 
encompassing the 
Species breeding 
range with 
PIF population 
estimates are 
listed in the legend. 
See original map 
for full list of BCR 
names.

Figure 31. Population 
trend objectives for 
the Species Species 
abbreviations: SPPI - 
Sprague’s Pipit; CCLO 
- Chestnut-collared 
Longspur; MCLO - 
McCown’s Longspur, 
BAIS - Baird’s 
Sparrow. (Rosenberg 
et al. 2016). 
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6.3 Systematic Population 
Monitoring Programs 
Across the Annual Cycle
Monitoring programs for population 
abundance and trends exist at different 
geographic scales across the life-cycle for 
the Species. These programs employ a 
range of approaches, from citizen-centered 
programs to academia-based research and 
can provide measures of success towards 
population objectives. 

Breeding 
Several monitoring programs for breeding-
ground populations are conducted for the 
Species including the North American 
BBS, Integrated Monitoring in Bird 
Conservation Region (IMBCR), and state-
based surveys.

The North American Breeding  
Bird Survey 
The BBS is a long-term, large-scale, 
international avian monitoring program 
initiated in 1966 (1967 west of the 
Mississippi River) to track the status and 
trends of North American bird populations 
(Bystrak 1981). The BBS is the primary 
source of information regarding populations 
of many North American bird species. 
Observers record all bird species seen and 
heard within 400 m of each of 50 stops, or 
survey points, located 800 m apart along  
40 km routes, with routes constrained to 
secondary roads (Sauer et al. 2013). Routes 
are run once each year at the height of the 
breeding season; surveys begin one-half 
hour before sunrise and continue until the 
route is completed, with a three-minute 
stationary count period at each stop (Sauer 
et al. 2013). Each survey typically requires 
4-4.5 hours to complete. 

Because the BBS is a roadside survey, 
concerns have been expressed that routes 
do not represent the surrounding 
landscape. However, landscape analyses 
indicate that the BBS accurately represents 
most surrounding land-cover types, 
although landscapes immediately adjacent 
to BBS routes are somewhat more 
fragmented than the general landscape 
(Niemuth et al. 2007, Veech et al. 2012). 

The widespread distribution of BBS routes 
(Figure 32), large number of routes that 
are surveyed each year, and the long 
timeframe over which BBS data have been 
collected enable trend analyses at multiple 
time and spatial scales, as well as 
comparisons among geographic regions. 
These factors, along with the consistent 
sampling framework and variety of habitat 
types and land uses that the BBS 
encounters, make BBS data valuable for 
developing spatial models as well as 
monitoring avian population trends 
(Niemuth et al. 2005, Thogmartin et al. 
2006, Sauer et al. 2013). 

A power analysis was conducted to assess 
the ability of the BBS to detect the Species 
population declines over a consecutive two-
year period. Breeding range-wide BBS 
data from 2015-2016 were analyzed in R 
package simR using Monte Carlo 
simulations to estimate the power to detect 
three different levels of population declines. 
For all species except McCown’s Longspur, 
BBS data has sufficient statistical power (ß 
= 80%, significance of a = 0.05) to detect a 
10% population decline in consecutive years 
(Table 8). Simulation models for McCown’s 
Longspur did not converge, most likely due 
to the small population size and limited 
number of BBS routes within the species’ 
breeding range, resulting in relatively few 
observations.  
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Figure 32. Breeding Bird Survey routes (red lines, n = 1055) located within the 
primary annual cycle geography (purple area) of the Species. 

Table 8. Statistical power to detect breeding range-wide population declines using BBS data 
from 2015-2016 with a significance of a = 0.05.

Species
PIF Population 
Estimate (2013)

Number of  
Routes a

Population Decline 
(i.e., Effect Size)

-5% -7% -10%

Sprague’s Pipit 900,000 233 60.9% 78.7% 94.9%

Chestnut-collared Longspur 2,800,000 262 90.1% 96.9% 99.2%

McCown’s Longspur b 600,000 281 - - -

Baird’s Sparrow 2,200,000 179 58.9% 76.2% 93.7%
a  number of routes within the BBS derived distribution for species-specific relative abundance 

analysis (see Sauer et al. 2017)

b  Model simulations for McCown’s Longspur did not converge with 2 or more years of data, likely 
due to small population size resulting in few observations
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Integrated Monitoring in Bird 
Conservation Region
Integrated Monitoring in Bird 
Conservation Regions (IMBCR) was 
developed by the Bird Conservancy of the 
Rockies to address proposed improvements 
needed in avian monitoring as identified by 
the NABCI (U.S. North American Bird 
Conservation Initiative Monitoring 
Subcommittee 2007). Bird conservation 
partners in the western United States have 
collaborated to implement this broad-scale, 
all-lands monitoring program since 2008. 
The program has expanded its survey area 
in each subsequent year (Figure 33).

The IMBCR program provides population 
density and species occupancy estimates 
across a range of geographic extents 
through a series of point-count surveys at 
locations determined using a Generalized 
Random Tessellation Sampling (GRTS; 
Stevens and Olsen 2004). GRTS allows 
sampling locations to be chosen at random 
while maintaining a survey effort that is 
spatially balanced across multiple scales.  

During the height of the breeding season, 
birds are surveyed from a grid of 16 points, 
arranged in a 4×4 matrix and spaced 250 m 
apart, during a 6 minute time frame. 

Surveys begin and end on the same day for 
each sampling unit. Observers record 
distances to each bird and the 1 minute 
interval during which each bird was 
detected. Surveys are conducted by paid 
field technicians who receive six or more 
days of training prior to beginning of 
sampling. Data collected are used to 
estimate occupancy rates at two spatial 
scales using a removal design (MacKenzie 
et al. 2006) and density using distance-
sampling theory (Buckland et al. 2001).  

Recently, IMBCR partners moved to a 
Bayesian analysis framework through 
which points would be the replicates and 
not grids. This would allow the program to 
include non-grid surveys, including single 
points, in IMBCR. This also will allow 
inferences to be made at much smaller 
scales than the 1 km2 grid cells under the 
IMBCR program and will allow for the 
evaluation of avian response to habitat 
enhancement projects occurring on small 
parcels.

Strengths of the IMBCR program include a 
statistically rigorous design based on 
random sampling, a broad network of 
partners that support the program and its 
reach across many states and boundary 
lines, including public and private lands 

Figure 33. IMBCR survey effort during the 2017 survey season.
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(White et al. 2016). The design and broad 
partnership allow the IMBCR program to 
address the following conservation 
objectives identified by the North 
American Bird Conservation Initiative 
Monitoring Subcommittee (2007) through 
the produced occupancy and density 
estimates, habitat modeling, and production 
of predictive distribution models: (1) 
determine status and trends, (2) inform 
management and policies to achieve 
conservation, (3) determine causes of 
population change, (4) evaluate conservation 
efforts, (5) set population objectives and 
priorities, and (6) inform conservation 
design.

Currently, there is no monitoring program 
equivalent to IMBCR in Canada. The 
Canadian Wildlife Service is in the process 
of developing a grassland bird monitoring 
program for the Prairie Habitat Joint 
Venture delivery area, which will likely 
follow the IMBCR protocol.

Migration
eBird
Systematic monitoring programs for the 
Species during migration do not currently 
exist, although citizen science programs do 
track observations during all life-cycle 
phases. In 2002, a partnership between the 
Cornell Lab of Ornithology and the 
National Audubon Society launched eBird 
(http://ebird.org/), an online database that 
compiles international bird observations 
throughout the year from recreational and 
professional bird watchers. This free 
service has transformed bird checklist 
reporting and information accessibility for 
the birding community across the entire 
world. By extensively utilizing citizen 
science, eBird has developed an almost real-
time avian monitoring resource that 
explores species’ biological patterns and the 
factors that influence them through time 
(Sullivan et al. 2009). 

Data input is facilitated by creating 
protocols that mimic the typical process of 
birding, which includes logging information 

such as date, location, species, and 
individuals observed (Wood et al. 2011). 
These basic data collected from around the 
world has shed substantial light on bird 
abundance and distribution at a variety of 
spatiotemporal scales, facilitating the 
development of species occurrence models 
related to environmental factors such as 
habitat, climate, and elevation. A resulting 
product of these statistical models are the 
predictions of bird abundance and 
distribution across the life-cycle–
information that can then be utilized by 
ecologists to identify, prioritize, and 
strategy conservation across large-scale 
landscapes (Figure 34; Wood et al. 2011). 

Wintering
Christmas Bird Count
The CBC was established by the National 
Audubon Society in 1900 as a citizen-
centered program that harnesses the 
participation of tens of thousands of 
volunteers each winter for bird surveys 
across North America. Over the program’s 
lifetime, the data have provided long-term 
health information and general population 
statuses of North American bird species 
during early winter, which creates a big 
picture visual of how bird populations have 
changed over time and space. These data 
have also informed conservation strategies 
focused on protecting birds and their 
habitats, while identifying potential 
environmental threats with implications for 
humans as well. CBC data have been 
utilized by reports such as the State of the 
Birds report (NABCI 2009), for the 
development of Audubon’s Common Birds 
in Decline Report (Butcher and Niven 
2007), and National Audubon Society’s 2014 
Climate Change Report (National Audubon 
Society 2015).
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Figure 34. Chestnut-collared Longspur relative density and distribution across the 
annual life-cycle derived from eBird data (Cornell Lab of Ornithology 2017).
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Chapter 7. Information Gaps      

Although there is information about the 
Species, habitats, and effects of 
anthropogenic change, there is a general 
scarcity of key life history information 
across all parts of the annual cycle and the 
factors limiting populations are essentially 
unknown. Evidence suggests that loss and 
degradation of habitat, fragmentation of 
remaining grasslands, and disturbance 
inconsistent with needs of the Species are 
responsible for population declines. 
However, the direct effects of these 
variables and their interactions on 
demographic parameters are largely 
unknown. In spite of information gaps, the 
conservation community has broad scale 
information to continue implementing 
conservation actions that likely benefit the 
Species and the grassland community, 
including maintaining native, unbroken 
prairie, increasing patch size via restoring 
grasslands, and reducing and preventing 
degradation of grasslands on the landscape. 
We need to continue to improve monitoring, 
focus research and funding to the highest 
priority information and needs to inform 
conservation actions, and adapt our 
management planning and implementation 
as new information becomes available.  

This chapter outlines some of the key 
information and knowledge gaps for the 
Species by season as research, inventory 
and monitoring, and conservation planning 
and implementation is typically conducted 
at a finite spatial and temporal scale and 
often aligns with the breeding, migration, 
or the non-breeding season. Appendix A, 
entitled, “Recommended Conservation 
Actions for Sprague’s Pipit, Chestnut-
collared Longspur, McCown’s Longspur, 
and Baird’s Sparrow” provides a 
framework that identifies and ranks 
priority information needs for the Species. 

It is intended as a guide for directing 
research programs and effectively 
allocating funding to address the critical 
information needs that will guide effective 
conservation actions and ideally mitigate 
declining trends in these bird populations.

Although this strategy identifies the 
highest priority information gaps for the 
Species, the strategy is not designed to 
provide specific local scale guidance for 
where and how to conduct research and 
monitoring or implement conservation 
actions. Appendices G through N provide a 
comprehensive summary of the state of the 
knowledge of each species, which can be 
used by readers to identify where on the 
landscape specific information is lacking. 
Additionally, we recommend utilizing 
partnerships, specifically bird habitat Joint 
Ventures, to develop and/or update/refine 
conservation planning tools to identify 
where on the ground conservation actions 
would provide the greatest benefit for 
grassland conservation and the Species.

7.1 The Breeding Season
Population estimates and trends are based 
on information collected solely on the 
breeding grounds. Uncertainty about 
population estimates and trends based on 
BBS data, including possible road side 
avoidance by the Species, needs to be 
thoroughly assessed. Information on 
species abundance, density, and trends need 
to be cross walked with other population 
monitoring programs such as IMBCR and 
others in order to assess local and large 
scale population changes and refine 
population estimates.

The current literature provides a basic 
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understanding of habitat use and 
preferences and landscape requirements for 
these Species during the breeding season. 
Information on bird response to habitat and 
landscape variables and management is 
often inconsistent, both spatially and 
temporally, likely a result of varying annual 
precipitation and grassland condition, 
indicating the need for more research to 
better understand the factors driving 
observed bird responses. In addition to 
abundance or density responses to various 
habitat and management variables, 
relatively few studies have attempted to 
relate grassland structure and estimates of 
abundance and/or density to key vital rates. 
Vital rates such as nest density, nest 
survival, number of fledglings per nest and 
adult and juvenile survival are critical to 
understanding conditions that sustain or 
increase populations (e.g., source 
populations), and should be the focus of 
research in order to inform management 
recommendations.

Research on habitat impacts on nesting 
demographics have primarily been studied 
via short-term projects of only a few years, 
which may not be long enough to assess 
vegetation and bird responses to different 
weather conditions. In addition, studies 
have been generally focused in a few 
locations for each species. As a result, there 
is little information on the Species across 
large portions of their breeding ranges 
with different grassland types, annual 
precipitation, landscape composition, and 
edaphic conditions. Data from one study 
may not be applicable outside a specific 
geographic region or across the entire 
range of a species, and regional information 
must be used appropriately for effective 
conservation. For example, McCown’s 
Longspur has two distinct breeding 
populations: one in shortgrass prairie in 
southern Wyoming and northern Colorado, 
and one in mixed-grass prairie of Montana, 
Alberta, and Saskatchewan. The 
grasslands in these regions differ 
significantly and receive different amounts 
of average annual precipitation, which 
affects grassland condition and requires 

differing approaches to management to 
create preferred or optimal conditions. 

For developing more effective conservation 
actions for the Species, an assessment of 
current conservation programs and 
practices and bird responses is needed. We 
recommend assessing bird utilization, e.g. 
occurrence, abundance, and density, nest 
density, nesting success, of restored 
grasslands (e.g., CRP) and how the Species 
respond at the landscape scale to 
restoration, not just on the restored 
pasture. Assessing bird response to 
conservation practices will help inform 
effective conservation planning at the 
landscape scale. In addition, a range wide 
reassessment of grassland conservation 
focal areas (e.g. GPCAs, GBCAs, and other 
identified areas of importance for grassland 
birds from decision support tools, among 
others) is warranted. The plethora of new 
information and population and density 
models may support modifying focal area 
boundaries or possibly even adding new 
focal areas.  

In spite of the information need about vital 
rates and management needs, preventing 
further habitat loss, degradation, 
fragmentation, and disturbance 
incompatible with the requirements of the 
Species on the breeding grounds is critical.

7.2 The Non-breeding 
Season (Migration and 
Winter)
Information on migration routes, habitat 
preferences, landscape requirements, and 
survival estimates for the migratory and 
winter periods is largely unknown for three 
of the four species. Anecdotal 
documentation of habitat occupied during 
migration has been recorded, but little is 
known about habitat requirements. For 
instance, Sprague’s Pipit and Baird’s 
Sparrow are rarely detected during 
migration and are reported only in certain 
habitats, possibly because of very low 
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detectability, difficulty in identifying these 
species during the nonbreeding season, or 
lack of effort surveying occupied habitats 
(Igl and Ballard 1999). 

On the wintering grounds, there is 
information on habitat use and preferences 
for three of the Species on the GPCAs in 
the U.S. and Mexico. McCown’s Longspurs 
are largely wintering outside the GPCAs 
and little is known about the habitats they 
are utilizing and their relative importance. 
Chestnut-collared Longspurs and 
Sprague’s Pipits are also regularly found 
outside the GPCA’s in the winter period, 
thus further research is needed on these 
species. Moreover, there is little known 
about habitat conditions that support high 
rates of overwinter survival and facilitate 
optimal physiological condition for 
northward migration and subsequent 
productivity (Marra et al. 1998, Norris and 
Taylor 2006, Cooper et al. 2015). 

Demographic information, such as winter 
site fidelity and overwinter survival, are 
largely unknown for the non-breeding 
season, except for ongoing research that is 
providing such information on Baird’s 
Sparrows and to a lesser extent, Sprague’s 
Pipit. The ongoing work in the Chihuahuan 
Desert is providing estimates of Baird’s 
Sparrow winter survival (e.g. Macías-
Duarte et al. 2017, Strasser et al. 2018), 
although how management actions affect 
survival as well as survival during 
migration still remains understudied.  

In spite of the information need about vital 
rates and management needs, preventing 
further habitat loss, degradation, 
fragmentation, and disturbance 
incompatible with the requirements of the 
Species on the wintering grounds is critical.

7.3 Recommended 
Management Practices
The aforementioned information is needed 
in order to develop and implement effective 
recommended management practices to 

provide the greatest benefits to the 
Species. We recommend assessing existing 
recommended management practices and 
develop, where possible or appropriate, 
state or BCR within state level 
recommendations that are specific and 
appropriate to local conditions (e.g., 
grassland type, edaphic conditions). Such 
recommendations should be developed by 
teams of local grassland and habitat 
management experts as goals and 
objectives for the Species and the reality  
of management opportunities vary widely. 

Further, information is limited in many 
areas of the annual cycle of these species, 
especially the non-breeding season. As a 
result of significant information gaps in the 
non-breeding season, we are not able to 
provide conservation recommendations 
beyond protect and enhance existing native, 
unplowed grasslands (e.g., reduce shrub 
encroachment). Information is needed in 
order to develop specific habitat 
management recommendations for the 
wintering grounds and migration. However, 
assessment and synthesis of existing 
habitat management recommendations, 
incorporating information from recent and 
ongoing studies, is a critical next step to 
providing specific guidance on the breeding 
grounds.

7.4 Full Annual-Cycle 
Knowledge Gaps
The key information needs about the 
Species outlined above and in Appendix A 
support multiple functions. The information 
helps inform where and how to implement 
conservation actions to benefit the Species, 
but also provides needed information for 
the development of full-annual cycle 
integrated population models (IPMs). Full-
annual cycle IPMs integrate seasonal 
demographic and environmental processes 
to elucidate the factors that limit population 
growth. IPMs are designed as tools used 
for both estimating demographic 
parameters and projecting population 
through time across the annual geography. 
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With more demographic information now 
available for several grassland bird species 
of concern, especially Baird’s Sparrow, 
integrated population models are a feasible 
tool to help guide conservation actions for 
these birds.

7.5 Scale of Research and 
Implementation
Success in attaining the goals and 
objectives of this strategy are dependent on 
collection of information at scales that will 
facilitate appropriate interpretation of 
information as well as implementation of 
conservation actions. The vast geography of 
the conservation strategy requires careful 
assessment of information and application 
of actions at the appropriate scale to 
maximize the impact towards the stated 
goals and objectives for the Species. 

This chapter emphasizes the need for 
targeted and coordinated new research to 
improve our current understanding of 
demographic parameters for the Species 
across their annual cycle. This need is not 
dissimilar to the needs for many species of 
conservation concern, highlighting the vast 
gaps in basic knowledge and the difficulty 
in moving forward with conservation 
measures to slow or reverse population 
declines with only a limited understanding 
of the factors that limit their populations. 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 68

Literature Cited         

Ahlering, M. A. 2005. Settlement cues and resource use by Grasshopper Sparrows and 
Baird’s Sparrows in the upper Great Plains. Ph.D. dissertation, University of Missouri-
Columbia, Missouri. 

Ahlering, M. A., D. H. Johnson, and J. Faaborg. 2006. Conspecific attraction in a 
grassland bird, the Baird’s Sparrow. Journal of Field Ornithology 77:365-371.

Ahlering, M. A., D. H. Johnson, and J. Faaborg. 2009. Factors associated with arrival 
densities of Grasshopper Sparrow (Ammodramus savannarum) and Baird’s Sparrow (A. 
bairdii) in the upper Great Plains. The Auk 126:799-808.

Alberta Environment and Sustainable Resource Development and Alberta Conservation 
Association. 2015. Status of the Chestnut-collared Longspur (Calcarius ornatus) in 
Alberta. Alberta Environment and Sustainable Resource Development. Alberta Wildlife 
Status Report No. 67. Edmonton, Alberta. 46 pp.

Arvin, J. C. 1982. South Texas Region. The spring migration. American Birds 36:871-873.

Augustine, D. J., and B. W. Baker. 2013. Associations of grassland bird communities with 
Black-tailed Prairie Dogs in the North American Great Plains. Conservation Biology 
27:324-334.

Baird, S. F., T. M. Brewer, and R. Ridgway. 1874. A history of North American birds, vol. 
2, land birds. Boston: Little, Brown, and Co.

Bakker, K. K., D. E. Naugle, and K. F. Higgins. 2002. Incorporating landscape attributes 
into models for migratory grassland bird conservation. Conservation Biology 16:1638-
1646.

Baumann, K. J. 2016. Sprague’s Pipit detection on the Sevilleta National Wildlife Refuge 
from October 2014 to January 2016. Report prepared for U.S. Fish and Wildlife Service, 
Region 2, Albuquerque, New Mexico.

Bent, A. C. 1908. Summer birds of southwestern Saskatchewan. Auk 25:25-35.

Berman, G. M. 2007. Nesting success of grassland birds in fragmented and unfragmented 
landscapes of north central South Dakota. Thesis, South Dakota State University, 
Brookings, South Dakota.

Bernath-Plaisted, J. S., M. D. Correll, and A. O. Panjabi. 2018. Demographic monitoring of 
breeding grassland songbirds in the Northern Great Plains. 2017 annual report. Bird 
Conservancy of the Rockies, Brighton, Colorado, USA.



 69  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Bird Conservancy of the Rockies. 2018. The Rocky Mountain Avian Data Center. [web 
application]. Brighton, Colorado. http://adc.rmbo.org. Accessed 3 May 2018.

BirdLife International and NatureServe. 2012. Bird species distribution maps of the 
world. Cambridge, UK and Arlington, USA.

BirdLife International and NatureServe. 2013. Bird species distribution maps of the 
world. Version 3.0, BirdLife International, Cambridge, UK and NatureServe, Arlington, 
VA, USA.

BirdLife International. 2016a. Calcarius ornatus. The IUCN Red List of Threatened 
Species 2016: e. T22721040A94695623. http://dx.doi.org/10.2305/IUCN. UK.2016-3. RLTS. 
T22721040A94695623.en. Downloaded on 01 June 2017.

BirdLife International. 2016b. Passerculus bairdii. The IUCN Red List of Threatened 
Species 2016: e. T22721141A94700608. http://dx.doi.org/10.2305/IUCN. UK.2016-3. RLTS. 
T22721141A94700608.en. Downloaded on 01 June 2017.

BirdLife International. 2016c. Rhynchophanes mccownii. The IUCN Red List of 
Threatened Species 2016: e. T22721025A94695247. http://dx.doi.org/10.2305/IUCN. 
UK.2016-3. RLTS. T22721025A94695247.en. Downloaded on 01 June 2017

BirdLife International. 2017. Anthus spragueii. The IUCN Red List of Threatened 
Species 2017: e. T22718591A110423550. Downloaded on 01 June 2017.

Bird Studies Canada and NABCI. 2014. Bird Conservation Regions. Published by Bird 
Studies Canada on behalf of the North American Bird Conservation Initiative.   http://
www.birdscanada.org/research/gislab/index.jsp?targetpg=bcr

Blancher, P. 2003. Importance of North America’s grasslands to birds. Birds Studies 
Canada.

Blancher, P. J., K. V. Rosenberg, A. O. Panjabi, B. Altman, A. R. Couturier, W. E. 
Thogmartin and the Partners in Flight Science Committee. 2013. Handbook to the 
Partners in Flight population estimates database, Version 2.0. PIF Technical Series No 6.

Bleho, B. 2009. Passerine relationships with habitat heterogeneity and grazing at multiple 
scales in northern mixed-grass prairie. Thesis, University of Manitoba, Winnipeg, 
Manitoba. 132 pp.

Bleho, B. I., N. Koper and C. S. Machtans. 2014. Direct effects of cattle on grassland birds 
in Canada. Conservation Biology 28:724-734.

Bleho, B., K. Ellison, D. P. Hill and L. K. Gould. 2015. Chestnut-collared Longspur 
(Calcarius ornatus), The Birds of North America Online (P. G. Rodewald, Ed.). Ithaca: 
Cornell Lab of Ornithology; Retrieved from the Birds of North America Online.

Block, G., and M. L. Morrison. 2010. Large-scale effects on bird assemblages in desert 
grasslands. Western North American Naturalist 70:19-25.

Bogard, H. J. K., and S. K. Davis. 2014. Grassland songbirds exhibit variable responses to 
the proximity and density of natural gas wells. Journal of Wildlife Management 78:471-482.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 70

Buckland, S. T., D. R. Anderson, K. P. Burnham, J. L. Laake, D. L. Borchers, and L. 
Thomas. 2001. Introduction to Distance Sampling. Oxford University Press, London, 
United Kingdom.

Butcher, G. S., and D. K. Niven. 2007. Combining data from the Christmas Bird Count 
and the Breeding Bird Survey to determine the continental status and trends of North 
American birds. National Audubon Society. 

Bystrak, D. 1981. The North American Breeding Bird Survey. Studies in Avian Biology 
6:34-41.

Canada Gazette. 2017. Order Amending Schedule 1 to the Species at Risk Act. 2017. 
Canada Gazette Part II. Vol 151:4. 

Carey, B., W. Christianson, C. E. Curtis, L. Demarch, G. E. Holland, R. F. Koes, R. W. 
Nero, R. J. Parsons, P. Taylor, M. Waldron, and G. Walz. 2003. The birds of Manitoba. 
Manitoba Naturalist’s Society, Winnipeg, Manitoba, Canada.

Carver, A. R., J. D. Ross, D. J. Augustine, S. K. Skagen, A. M. Dwyer, D. F. Tomback, and 
M. B. Wunder. 2017. Weather data correlate to hail-induced mortality in grassland birds. 
Remote Sensing in Ecology and Conservation 3: 90-101.

CEC. 2013. Where do grassland birds winter? Density, abundance and distribution of 
wintering grassland passerines in the Chihuahuan Desert. Montreal: Commission for 
Environmental Cooperation.

CEC and TNC. 2005. North American Central grasslands priority conservation areas: 
technical report and documentation. Eds. J.W. Karl and J. Hoth. Commission for 
Environmental Cooperation and The Nature Conservancy. Montreal, Quebec.

Champagne, J. 2011. Effects of fire on the distribution and abundance of Sprague’s Pipit 
(Anthus spragueii) and their invertebrate prey. Thesis, University of Manitoba, 
Winnipeg, Manitoba. 79 pp.

Chepulis, B. J. 2016. Grassland bird response to landscape-level and site-specific variables 
in the Little Missouri National Grassland. Thesis, North Dakota State University, Fargo, 
North Dakota. 153 pp.

Claassen, R., J. C. Cooper, and F. Carriazo. 2011. Crop insurance, disaster payments, and 
land use change: The effects of Sodsaver on incentives for grassland conversion. Journal of 
Agricultural and Applied Economics 43:195–211.

Cleveland, N. J., S. Edie, G. D. Grieef, G. E. Holland and R. F. Koes. 1988. Birder’s guide 
to southeastern Manitoba. 2nd ed., Ecology Series no. 1. Manitoba Naturalists Society, 
Winnipeg, Manitoba.

Comer, P. J., J. C. Hak, K. Kindscher, E. Muldavin, and J. Singhurst. 2018. Continent-scale 
landscape conservation design for temperate grasslands of the Great Plains and 
Chihuahuan Desert. Natural Areas Journal 38:196-211. 



 71  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 2002. 
COSEWIC assessment and update status report on the Sprague’s Pipit Anthus spragueii 
in Canada. Environment Canada, Canadian Wildlife Service, Ottawa, Ontario, Canada.

Conrey, R. Y., S. K. Skagen, A. A. Yackel Adams, and A. O. Panjabi. 2016. Extremes of 
heat, drought and precipitation depress reproductive performance in shortgrass prairie 
passerines. Ibis 158:614-629.

Contreras-Balderas, A. J., J. A. Garcia-Salas, and J. I. Gonzalez-Rojas. 1997. Seasonal and 
ecological distributions of birds from Cuatrocienegas, Coahuila, Mexico. Southwestern 
Naturalist 42:224-244.

Cooper, N. W., T. W. Sherry, and P. P. Marra. 2015. Experimental reduction of winter food 
decreases body condition and delays migration in a long-distance migratory bird. Ecology 
96:1933-1942.

COSEWIC. 2010. COSEWIC assessment and status report on the Sprague’s Pipit 
(Anthus spragueii) in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. x + 34 pp.

COSEWIC. 2012. COSEWIC assessment and status report on the Baird’s Sparrow 
Ammodramus bairdii in Canada. Committee on the Status of Endangered Wildlife in 
Canada. Ottawa. x + 32 pp.

COSEWIC. 2016. COSEWIC assessment and status report on the McCown’s Longspur 
(Rhynchophanes mccownii) in Canada. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa. ix + 35 pp.

Creighton, P. D., and P. H. Baldwin. 1974. Habitat exploitation by an avian ground-
foraging guild. Grassland Biome, U.S. International Biological Program.

Dahl, T. E. 2014. Status and trends of prairie wetlands in the United States 1997 to 2009. 
U. S. Department of the Interior; Fish and Wildlife Service, Ecological Services, 
Washington, D.C. 67 pp.

Dale, B. C. 1983. Habitat relationships of seven species of passerine birds at Last 
Mountain Lake, Saskatchewan. Thesis, University of Regina, Regina, Saskatchewan.

Dale, B. 1992. North American waterfowl management plan implementation program related 
to non-game studies within the Prairie Habitat Joint Venture area, Annual report 1991–
1992: Saskatoon, Saskatchewan, Canadian Wildlife Service. Unpublished report, 66 pp.

Dale, B. C., and G. McKeating. 1996. Finding common ground-the nongame evaluation  
of the North American Waterfowl Management Plan in Canada. Pages 258-265 in J. T. 
Ratti, ed. Proceedings of the Seventh International Waterfowl Symposium. Institute for 
Wetland and Waterfowl Research, Memphis, Tennessee.

Dale, B. C., P. A. Martin, and P. S. Taylor. 1997. Effects of hay management regimes on 
grassland songbirds in Saskatchewan. Wildlife Society Bulletin 25:616-626.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 72

Dale, B. C., T. S. Wiens, and L. E. Hamilton. 2009. Abundance of three grassland 
songbirds in an area of natural gas infill drilling in Alberta, Canada. Pp. 194-204, in T. D. 
Rich, C. Arizmendi, D. Demarest and C. Thompson (eds.). Proceedings of the Fourth 
International Partners in Flight Conference: Tundra to Tropics, McAllen, Texas.

Danley, R. F., R. K. Murphy, E. M. Madden, and K. A. Smith. 2004. Species diversity and 
habitat of grassland passerines during grazing of a prescribe-burned, mixed-grass 
prairie. Western North American Naturalist 64:72-77.

Davis, S. K. 1994. Cowbird parasitism, predation, and host selection in fragmented 
grassland of southwestern Manitoba. Thesis, University of Manitoba, Winnipeg, Manitoba.

Davis, S. K. 2003a. Habitat selection and demography of mixed-grass prairie songbirds in a 
fragmented landscape. Dissertation, University of Regina, Regina, Saskatchewan. 131 pp.

Davis, S. K. 2003b. Nesting ecology of mixed-grass prairie songbirds in southern 
Saskatchewan. Wilson Bulletin 115:119-130.

Davis, S. K. 2004. Area sensitivity in grassland passerines: effects of patch size, patch 
shape, and vegetation structure on bird abundance and occurrence in southern 
Saskatchewan. Auk 121:1130-1145.

Davis, S. K. 2005. Nest-site selection patterns and the influence of vegetation on nest 
survival of mixed-grass prairie passerines. Condor 107:605-616.

Davis, S. K. 2009. Renesting intervals and duration of the incubation and nestling periods 
of Sprague’s Pipits. Journal of Field Ornithology 80:265–269. 

Davis, S. K. 2017. Sprague’s pipit breeding biology and reproductive success in planted 
and native grasslands. Journal of Avian Biology doi: 10.111/jav01547

Davis, S. K., R. M. Brigham, T. L. Shaffer, and P. C. James. 2006. Mixed-grass prairie 
passerines exhibit weak and variable responses to patch size. Auk 123:807-821.

Davis, S. K., and D. C. Duncan. 1999. Grassland songbird occurrence in native and crested 
wheatgrass pastures of southern Saskatchewan. Studies in Avian Biology 19:211-218.

Davis, S. K., D. C. Duncan, and M. A. Skeel. 1996. The Baird’s Sparrow: status resolved. 
Blue Jay 54:185-191.

Davis, S. K., D. C. Duncan, and M. A. Skeel. 1999. Distribution and habitat associations of 
three endemic grassland songbirds in southern Saskatchewan. Wilson Bulletin 111:389-396.

Davis, S. K., and R. J. Fisher. 2009. Post-fledging movements of Sprague’s Pipit. Wilson 
Journal of Ornithology 121:198-202.

Davis, S. K., R. J. Fisher, S. L. Skinner, T. L. Shaffer, and R. M. Brigham. 2013. Songbird 
abundance in native and planted grasslands varies with type and amount of grassland in 
the surrounding landscape. Journal of Wildlife Management 77:908-919.



 73  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Davis, S. K., S. L. Jones, K. M. Dohms, and T. G. Holmes. 2012. Identification of Sprague’s 
Pipit nest predators. Pp. 173-182 in C. A. Ribic, F. R. Thompson III, and P. J. Pietz 
(editors). Video surveillance of nesting birds. Studies in Avian Biology (no. 43), University 
of California Press, Berkeley, California.

Davis, S. K., D. R. Klippenstine, and R. M. Brigham. 2002. Does egg rejection account for 
the low incidence of cowbird parasitism in Chestnut-collared Longspurs (Calcarius 
ornatus)? Auk 119: 556-560.

Davis, S. K., S. M. Ludlow, and D. G. McMaster. 2016. Reproductive success of songbirds 
and waterfowl in native mixed-grass pasture and planted grasslands used for pasture and 
hay. Condor 118:815-834.

Davis, S. K., M. B. Robbins, and B. C. Dale. 2014. Sprague’s Pipit (Anthus spragueii), The 
Birds of North America (P. G. Rodewald, ed.). Ithaca: Cornell Lab of Ornithology; 
Retrieved from the Birds of North America.

Davis, S. K., and S. G. Sealy. 1998. Nesting biology of Baird’s Sparrow in southwestern 
Manitoba. Wilson Bulletin 110:262-270.

Davis, S. K., and S. G. Sealy. 2000. Cowbird parasitism and nest predation in fragmented 
grasslands of southwestern Manitoba. Pages 220-228 in J. N. M. Smith, T. L. Cook, S. I. 
Rothstein, S. K. Robinson, and S. G. Sealy, eds. Ecology and management of cowbirds and 
their hosts. University of Texas Press, Austin, Texas.

De Smet, K. D. 1992. Manitoba’s threatened and endangered grassland birds: 1991 update 
and five-year summary. Manuscript report 92-03, Manitoba Natural Resources, 
Winnipeg, Manitoba. 77 pp.

De Smet, K. D., and M. P. Conrad. 1991. Management and research needs for Baird’s 
Sparrows and other grassland species in Manitoba. Pages 83-86 in G. L. Holroyd, G. 
Burns, and H. C. Smith, eds. Proceedings of the Second Endangered Species and Prairie 
Conservation Workshop. Natural History Occasional Paper 15. Provincial Museum of 
Alberta, Edmonton, Alberta.

Desmond, M. 2004. Effects of grazing practices and fossorial rodents on a winter avian 
community in Chihuahua, Mexico. Biological Conservation 116:235-242.

Desmond, M. J., K. E. Young, B. C. Thompson, R. Valdez, and A. Lafón-Terrazas. 2005. 
Habitat associations and conservation of grassland birds in the Chihuahuan Desert 
Region: Two cases studies in Chihuahua. Pages 439-451 in J.-L. E. Cartron, G. Ceballos, 
and R. S. Felger, editors. Biodiversity, Ecosystems, and Conservation in Northern 
Mexico. Oxford University Press, New York. 

Dieni, J. S., and S. L. Jones. 2003. Grassland songbird nest site selection patterns in 
northcentral Montana. Wilson Bulletin 115:388-396.

Doherty, K. E., A. J. Ryba, C. L. Stemler, N. D. Niemuth, and W. A. Meeks. 2013. 
Conservation planning in an era of change: state of the U. S. Prairie Pothole Region. 
Wildlife Society Bulletin 37:546-563.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 74

Dohms, K. M. 2009. Sprague’s Pipit (Anthus spragueii) nestling provisioning and growth 
rates in native and planted grasslands. Thesis, University of Regina, Regina, 
Saskatchewan.

Drilling, N. E., R. A. Sparks, B. J. Woiderski, and J. P. Beason. 2016. South Dakota 
Breeding Bird Atlas II: Final Report. Tech. Rep. M-SDBBA2-07. Rocky Mountain Bird 
Observatory, Brighton, Colorado.

Drum, R. G., C. R. Loesch, K. M. Carlson, K. E. Doherty, and B. C. Fedy. 2015. Assessing 
the biological benefits of the USDA-Conservation Reserve Program (CRP) for waterfowl 
and grassland passerines in the Prairie Pothole Region. Report prepared for the U. S. 
Department of Agriculture Farm Service Agency. 12-IA-MRE-CRP-TA

Dubois, A. D. 1935. Nests of Horned Larks and longspurs on a Montana prairie. Condor 
37:56-72. 

Dubois, A. D. 1937. Notes on the coloration and habits of the Chestnut-collared Longspur. 
Condor 39:104-107.

Dunn, E. H., C. M. Francis, P. J. Blancher, S. Roney Drennan, M. A. Howe, D. Lepage, C. 
S. Robbins, K. V. Rosenberg, J. R. Sauer, and K. G. Smith. 2005. Enhancing the scientific 
value of the Christmas Bird Count. Auk 122:338–346.

Ellison, K., E. McKinnon, S. Zack, S. Olimb, R. Sparks, and E. Strasser. 2017. Migration 
and winter distribution of the Chestnut-collared Longspur. Animal Migration 4:37-50.

Emlen, J. T. 1972. Size and structure of a wintering avian community in southern Texas. 
Ecology 53:317-329.

Environment Canada. 2012. Amended Recovery Strategy for the Sprague’s Pipit (Anthus 
spragueii) in Canada. Species at Risk Act Recovery Strategy Series. Environment 
Canada, Ottawa. vi + pp. 46.

Environment Canada. 2014. Management plan for McCown’s Longspur (Rhynchophanes 
mccownii) in Canada. Species at Risk Act Management Plan Series. Environment 
Canada, Ottawa. iii pp. 20.

Environment and Climate Change Canada. 2016. Recovery Strategy for the Chestnut-
collared Longspur (Calcarius ornatus) in Canada [Proposed]. Species at Risk Act 
Recovery Strategy Series. Environment and Climate Change Canada, Ottawa. v + pp. 31.

Faanes, C. A. 1982. Avian use of Sheyenne Lake and associated habitats in central North 
Dakota. U. S. Fish and Wildlife Service Resource Publication 144. 24 pp.

Fairfield, G. M. 1968. Chestnut-collared Longspur. In Life histories of North American 
cardinals, grosbeaks, buntings, towhees, finches, sparrows, and allies. U.S. National 
Museum Bulletin 237:1635-1652.

Fargione, J. E., T. R. Cooper, D. J. Flaspohler, J. Hill, C. Lehman, D. Tilman, T. McCoy, S. 
McLeod, E. J. Nelson, and K. S. Oberhauser. 2009. Bioenergy and wildlife: threats and 
opportunities for grassland conservation. BioScience 59:767-777.



 75  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Fedy, B., J. Devries, D. Howerter, and J. Row. 2018. Distribution of priority grassland bird 
habitats in the Prairie Pothole Region of Canada. Avian Conservation and Ecology 13:4. 

Felske, B. E. 1971. The population dynamics and productivity of McCown’s Longspur at 
Matador, Saskatchewan. Thesis, University of Saskatchewan, Saskatoon, Saskatchewan.

Finzel, J. E. 1964. Avian populations in four herbaceous communities in southeastern 
Wyoming. Condor 66:496-510.

Fisher, R. J., and S. K. Davis. 2011a. Habitat use by Sprague’s Pipit (Anthus spragueii) in 
native and planted, non-native hay fields. Auk 128:273-282.

Fisher, R. J., and S. K. Davis. 2011b. Post-fledging dispersal, habitat use, and survival of 
Sprague’s pipits: Are planted grasslands a good substitute for native? Biological 
Conservation 144:263-271.

Fitzgerald J. A., D. N. Pashley, S. J. Lewis, and B. Pardo. 1998. Partners in Flight bird 
conservation plan for the northern tallgrass prairie (Physiographic Area 40). Available: 
http://www.blm.gov/wildlife/pifplans.htm.

Fitzgerald J. A., D. N. Pashley, S. J. Lewis, and B. Pardo. 1999. Partners in Flight bird 
conservation plan for the northern mixed-grass prairie (Physiographic Area 37). 
Available: http://www.blm.gov/wildlife/pifplans.htm.

Foley, J. A., N. Ramankutty, K. A. Brauman, E. S. Cassidy, J. S. Gerber, M. Johnston, N. 
D. Mueller, C. O’Connell, D. K. Ray, P. C. West, C. Balzer, E. M. Bennett, S. R. Carpenter, 
J. Hill, C. Monfreda, S. Polasky, J. Rockström, J. Sheehan, S. Siebert, D. Tilman, and D. P. 
M. Zaks. 2011.  Solutions for a cultivated planet. Nature 478:337-342.

Fontaine, A. L., P. L. Kennedy, and D. H. Johnson. 2004. Effects of distance from cattle 
water developments on grassland birds. Journal of Range Management 57:238-242.

Friedmann, H., L. F. Kiff, and S. I. Rothstein. 1977. A further contribution to knowledge 
of the host relations of the parasitic cowbirds. Smithsonian Contributions to Zoology 
235:1-75.

Fritcher, S. C., M. A. Rumble, and L. D. Flake. 2004. Grassland bird densities in seral 
stages of mixed-grass prairie. Journal of Range Management 57:351-357.

Gage, A. M., S. K. Olimb, and J. Nelson. 2016. Plowprint: tracking cumulative cropland 
expansion to target grassland conservation. Great Plains Research 26:107-116.

Gaudet, C. A. 2013. The effects of natural gas development on density, reproductive 
success and nest survival of grassland songbirds in south-western Saskatchewan. Thesis, 
University of Regina, Regina, Saskatchewan. 124 pp.

Gauthier, D. A., A. Lafon, T. Toombs, J. Hoth and E. Wiken. 2003. Grasslands: toward a 
North American Conservation Strategy. Canadian Plains Research Center, University of 
Regina, Regina, Saskatchewan, and Commission for Environmental Cooperation, 
Montreal, Quebec, Canada.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 76

George, T. L., A. C. Fowler, R. L. Knight, and L. C. McEwen. 1992. Impacts of a severe 
drought on grassland birds in North Dakota. Ecological Applications 2:275-284.

Gibbons, D., C. Morrissey, and P. Mineau. 2015. A review of the direct and indirect efforts 
of neonicotinoids and fipronil on vertebrate wildlife. Environmental Science and Pollution 
Research 22:103-118.

Giezentanner, J. B. 1970. Avian distribution and population fluctuations on the shortgrass 
prairie of north central Colorado. Grassland Biome, U.S. International Biological Program 
Technical Report no. 62.

Giezentanner, J. B., and R. A. Ryder. 1969. Avian distribution and population fluctuations 
at the Pawnee site. Grassland Biome, U.S. International Biological Program Technical 
Report no. 28.

Golding, J. D., and V. J. Dreitz. 2017. Songbird response to rest-rotation and season-long 
cattle grazing in a grassland sagebrush ecosystem. Journal of Environmental 
Management 204:605-612.

Gordon, C. E. 2000a. Fire and cattle grazing on wintering sparrows in Arizona 
grasslands. Journal of Range Management 53:384-389.

Gordon, C. E. 2000b. Movement patterns of wintering grassland sparrows in Arizona. 
Auk 117:748-759.

Government of Alberta. 2015. Alberta wild species general status listing - 2015. Alberta 
Environment and Parks.

Granfors, D. A., P. J. Pietz, and L. A. Joyal. 2001. Frequency of egg and nestling 
destruction by female Brown-headed Cowbirds at grassland nests. Auk 118:765-769.

Grant, T. A., E. Madden, and G. B. Berkey. 2004. Tree and shrub invasion in northern 
mixed-grass prairie: Implications for breeding grassland birds. Wildlife Society Bulletin 
32:807-818.

Green, A., D. Pavlacky, and T. L. George. In review. A dynamic multi-scale occupancy 
model to estimate temporal dynamics and hierarchical habitat use for nomadic species. In 
review at Methods in Ecology and Evolution.

Green, M. T. 1992. Adaptations of Baird’s Sparrow (Ammodramus bairdii) to grasslands: 
acoustic communication and nomadism. Ph.D. dissertation, University of North Carolina, 
Chapel Hill, North Carolina.

Green, M. T., P. E. Lowther, S. L. Jones, S. K. Davis and B. C. Dale. 2002. Baird’s 
Sparrow (Ammodramus bairdii), The Birds of North America (P. G. Rodewald, ed.). 
Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North America online.

Greer, M. J. 2009. An evaluation of habitat use and requirements for grassland bird 
species of greatest conservation need in central and western South Dakota. Thesis, South 
Dakota State University, Brookings, South Dakota.



 77  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Greer, M. J., K. K. Bakker, and C. D. Dieter. 2016. Grassland bird response to recent loss 
and degradation of native prairie in central and western South Dakota. Wilson Journal of 
Ornithology 128:278-289.

Greer, R. D. 1988. Effects of habitat structure and productivity on grassland birds. Ph.D. 
dissertation, University of Wyoming, Laramie, Wyoming. 129 pp.

Greer, R. D., and S. H. Anderson. 1989. Relationships between population demography 
and McCown’s Longspurs and habitat resources. Condor 91:609-619.

Grzybowski, J.A. 1980. Ecological relationships among grassland birds during winter. 
Ph.D. dissertation. University of Oklahoma, Norman, Oklahoma, 137 pp.

Grzybowski, J.A. 1982. Population structure in grassland bird communities during winter. 
Condor 84:137-152.

Grzybowski, J. A. 1983. Patterns of space use in grassland bird communities during 
winter. Wilson Bulletin 95:591-602.

Hallmann, C. A., R. P. B. Foppen, C. A. M. van Turnhout, H. de Kroon, and E. Jongejans. 
2014. Declines in insectivorous birds are associated with high neonicotinoid 
concentrations. Nature 511:341-343.

Hamilton, L. E. 2010. Effects of natural gas development on three grassland bird species 
in CFB Suffield, Alberta, Canada. Thesis, University of Alberta, Edmonton. 146 pp.

Hamilton, L. E., B. C. Dale, and C. A. Paszkowski. 2011. Effects of disturbance associated 
with natural gas extraction on the occurrence of three grassland songbirds. Avian 
Conservation and Ecology 6(1):7.

Harris, R. D. 1944. The Chestnut-collared Longspur in Manitoba. Wilson Bulletin 56:105-115.

Hill, D. P. 1997. The influence of actual paternity and assessment of paternity on the 
parental care of male Chestnut-collared Longspurs (Calcarius ornatus). Ph.D. 
dissertation, University of Calgary, Calgary.

Hill, J. M., J. F. Egan, G. E. Stauffer, and D. R. Diefenbach. 2014. Habitat availability is a 
more plausible explanation than insecticide acute toxicity for US grassland bird species 
declines. PloS One 9(5), p.e98064.

Hochachka, W. M., D. Fink, R. A. Hutchinson, D. Sheldon, W. K. Wong, and S. Kelling. 
2012. Data-intensive science applied to broad-scale citizen science. Trends in Ecology and 
Evolution 27:130–137.   

Hoekstra, J. M., T. M. Boucher, T. H. Ricketts, and C. Roberts. 2005. Confronting a biome 
crisis: global disparities of habitat loss and protection. Ecology Letters 8:23-29.

Hovick, T. J., R. D. Elmore, and S. D. Fuhlendorf. 2014. Structural heterogeneity 
increases diversity of non-breeding grassland birds. Ecosphere 5:62. 

Howell, S. N. G., and S. Webb. 1995. A guide to the birds of Mexico and northern Central 
America. New York: Oxford University Press.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 78

Huber, G. E., and A. A. Streuter. 1984. Vegetation profile and grassland bird response to 
spring burning. Prairie Naturalist 16:55-61.

Igl, L. D. 2009. Breeding bird use of grasslands enrolled in the Conservation Reserve 
Program in the Northern Great Plains. Ph.D. dissertation, North Dakota State 
University, Fargo. 199 pp.

Igl, L. D., and B. M. Ballard. 1999. Habitat associations of migrating and overwintering 
grassland birds in southern Texas. Condor 101:771-782. 

Igl, L. D., and D. H. Johnson. 1995. Contributions of the Conservation Reserve Program 
to populations of breeding birds in North Dakota. Wilson Bulletin 107:709-718.

Igl, L. D., and D. H. Johnson. 1997. Changes in breeding bird populations in North 
Dakota: 1967-1992-93. Auk 114:74-92.

Igl, L. D., and D. H. Johnson. 1999. Le Conte’s Sparrows breeding in Conservation 
Reserve Program fields: precipitation and patterns of population change. Studies in Avian 
Biology 19:178–186.

Igl, L. D., and D. H. Johnson. 2007. Brown-headed Cowbird, Molothrus ater, parasitism 
and abundance in the Northern Great Plains. Canadian Field-Naturalist 121:239-255.

Igl, L. D., D. H. Johnson, and H. A. Kantrud. 1999. Uncommon breeding birds in North 
Dakota: population estimates and frequencies of occurrence. Canadian Field-Naturalist 
113:646-65l.

Igl, L. D., D. H. Johnson, and H. A. Kantrud. 2008. A historical perspective: changes in 
grassland breeding bird densities within major habitats in North Dakota between 1967 
and 1992–1993, in Springer, J.T. and Springer, E.C., eds., Prairie invaders: Proceedings of 
the 20th North American Prairie Conference: Kearney, Nebr., University of Nebraska, 
pp. 275–295.

Inskipp, T., and H. J. Gillett, eds. 2005. Checklist of CITES species and annotated CITES 
appendices and reservations. UNEP-WCMC Species Database: CITES-Listed Species. 
CITES Secretariat, Geneva, Switzerland and Cambridge, England.

James, D. A., and J. C. Neal. 1986. Arkansas birds: their distribution and abundance. 
University of Arkansas Press, Fayetteville, Arkansas. 402 pp.

Johnson, D. H. 1997. Effects of fire on bird populations in mixed-grass prairie. Pages 181-
206 in F. L. Knopf and F. B. Samson, eds. Ecology and conservation of Great Plains 
vertebrates. Springer-Verlag, New York, New York. 

Johnson R. R., D. A. Granfors, N. D. Niemuth, M. E. Estey, and R. E. Reynolds. 2010. 
Delineating grassland bird conservation areas in the U.S. Prairie Pothole Region. Journal 
of Fish and Wildlife Management 1:38-42.

Johnson, D. H., and M. D. Schwartz. 1993. The Conservation Reserve Program: habitat 
for grassland birds. Great Plains Research 3:273-295. 



 79  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Jones, S. L. 2010. Sprague’s Pipit (Anthus spragueii) conservation plan. U.S. Department 
of Interior, Fish and Wildlife Service, Washington, D.C.

Jones, S. L. 2011. Territory size in mixed-grass prairie songbirds. Canadian Field-
Naturalist 125:12-15.

Jones, S. L., J. S. Dieni, and P. J. Gouse. 2010. Reproductive biology of a grassland 
songbird community in northcentral Montana. Wilson Journal of Ornithology 122:455-464.

Jones, S. L., J. S. Dieni, M. T. Green, and P. J. Gouse. 2007. Annual return rates of 
breeding grassland songbirds. Wilson Journal of Ornithology 119:89-94.

Jones, S. L., and M. T. Green. 1998. Baird’s Sparrow status assessment and conservation 
plan. Administrative Report. U. S. Fish and Wildlife Service, Denver, Colorado.

Jones, S. L., and G. C. White. 2012. The effect of habitat edges on nest survival of 
Sprague’s Pipits. Wilson Journal of Ornithology 124:310-315.

Kalyn Bogard, H. J. 2011. Natural gas development and grassland songbird abundance in 
southwestern Saskatchewan: the impact of gas wells and cumulative disturbance. Thesis, 
University of Regina, Regina, Saskatchewan. 170 pp.

Kalyn Bogard, H. J., and S. K. Davis. 2014. Grassland songbirds exhibit variable 
responses to the proximity and density of natural gas wells. Journal of Wildlife 
Management 78:471-482.

Kantrud, H. A. 1981. Grazing intensity effects on the breeding avifauna of North Dakota 
native grasslands. Canadian Field-Naturalist 95:404-417.

Kantrud, H. A., and C. A. Faanes. 1979. Range expansion of Baird’s sparrow in South 
Dakota. Prairie Naturalist 11:111–112.

Kantrud, H. A., and R. L. Kologiski. 1982. Effects of soils and grazing on breeding birds 
of uncultivated upland grasslands of the northern Great Plains. U.S. Fish and Wildlife 
Service, Wildlife Research Report 15.

Kingery, H. E., ed. 1998. Colorado Breeding Bird Atlas. Colorado Bird Atlas Partnership, 
Denver, Colorado.

Klippenstine, D. R., and S. G. Sealy. 2008. Differential ejection of cowbird eggs and non-
mimetic eggs by grassland passerines. Wilson Journal of Ornithology 120:667-673.

Knopf, F. L., and F. B. Samson. 1997. Ecology and Conservation of Great Plains 
Vertebrates. Springer, New York 

Koper, N., and F. K. A. Schmiegelow. 2006. A multi-scaled analysis of avian response to 
habitat amount and fragmentation in the Canadian dry mixed-grass prairie. Landscape 
Ecology 21:1045-1059.

Koper, N., D. J. Walker, and J. Champagne. 2009. Nonlinear effects of distance to habitat 
edge on Sprague’s Pipits in southern Alberta, Canada. Landscape Ecology 24:1287-1297.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 80

Kostecke, R., J. A. Veech, J. Ferrato, J. Muller, and C. Reemts. 2015. Winter ecology of a 
declining grassland bird, the Sprague’s Pipit (Anthus spragueii). Report: TX ET-157-R.

Lane, J. 1968. Ammodramus bairdii (Audubon). Baird’s Sparrow. Pp. 745-765. in O. L. 
Austin, Jr. (ed.). Life Histories of North American Cardinals, Grosbeaks, Buntings, 
Towhees, Finches, Sparrows, and their Allies. United States National Museum Bulletin 
237, Pt. 2.

Lark, T. J., J. M. Salmon, and H. K. Gibbs. 2015. Cropland expansion outpaces agricultural 
and biofuel policies in the United States. Environmental Research Letters 10:044003.

Lein, R. 1968. The breeding biology of the Savannah Sparrow, Passerculus 
sandwichensis (Gmelin), at Saskatoon, Saskatchewan. Thesis, University of 
Saskatchewan, Saskatoon, Saskatchewan. 171 pp.

Ligon, J. S. 1961. New Mexico birds and where to find them. Albuquerque, New Mexico: 
University of New Mexico Press.

Link, W. A., J. R. Sauer, and D. K. Niven. 2006. A hierarchical model for regional analysis 
of population change using Christmas Bird Count data, with application to the American 
Black Duck. Condor 108:13–24.

Linnen, C. G. 2008. Effects of oil and gas development on grassland birds. Prepared for 
Petroleum Technology Alliance Canada, Calgary, Alberta.

Lipsey, M. K. 2015. Cows and plows: science-based conservation for grassland songbirds 
in agricultural landscapes. Ph.D. dissertation. University of Montana, Missoula, Montana.

Lipsey, M. K., K. Doherty, D. E. Naugle, S. Fields, J. S. Evans, S. K. Davis, and N. Koper. 
2015. One step ahead of the plow: using cropland conversion risk to guide Sprague’s Pipit 
conservation in the northern Great Plains. Biological Conservation 191:739-749.

Lipsey, M. K., and D. E. Naugle. 2017. Precipitation and soil productivity explain effects of 
grazing on grassland songbirds. Rangeland Ecology and Management 70:331-340.

Lipsey, M. K., D. E. Naugle, J. J. Nowak, and P. M. Lukacs. 2017. Extending utility of 
hierarchical models to multi-scale habitat selection. Diversity and Distributions 23:783-793. 

Lloyd, J. D., and T. E. Martin. 2005. Reproductive success of Chestnut-collared Longspurs 
in native and exotic grassland. Condor 107:363-374. 

Luce, B., A. Cerovski, B. Oakleaf, J. Priday, and L. Van Fleet. 1999. Atlas of birds, 
mammals, reptiles, and amphibians in Wyoming. Wyoming Game and Fish Department, 
Lander, Wyoming. 189 pp.

Ludlow, S. M. 2013. Breeding biology of grassland songbirds and the effects of oil and 
natural gas development on their density and reproductive success. Thesis. University of 
Regina, Regina, Canada. 126 pp.

Ludlow, S. M., R. M. Brigham, and S. K. Davis. 2014. Nesting ecology of grassland 
songbirds: effects of predation, parasitism, and weather. Wilson Journal of Ornithology 
126:686-699.



 81  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Ludlow, S. M., R. M. Brigham, and S. K. Davis. 2015. Oil and natural gas development has 
mixed effects on the density and reproductive success of grassland songbirds. Condor 
117:64-75.

Lueders, A. S., P. L. Kennedy and D. H. Johnson. 2006. Influences of management 
regimes on breeding bird densities and habitat in mixed-grass prairie: An example from 
North Dakota. Journal of Wildlife Management 70:600-606.

Lusk, J. 2009. The effects of grazing on songbird nesting success in Grasslands National 
Park of Canada. Thesis. University of Manitoba, Winnipeg, Manitoba. 86 pp.

Lusk, J. S., and N. Koper. 2013. Grazing and songbird nest survival in southwestern 
Saskatchewan. Rangeland Ecology and Management 66:401-409.

Lynn, S. E., and J. C. Wingfield. 2003. Male Chestnut-collared Longspurs are essential 
for nestling survival: a removal study. Condor 105:154-158.

MacKenzie, D. I., J. D. Nichols, J. A. Royle, K. H. Pollock, L. L. Bailey, and J. E. Hines. 
2006. Occupancy estimation and modeling: inferring patterns and dynamics of species 
occurrence. Elsevier, Burlington, Massachusetts.

Macías-Duarte, A., A. B. Montoya, C. E. Méndez-González, J. R. Rodríguez-Salazar, W. 
G. Hunt, and P. G. Krannitz. 2009. Factors influencing habitat use by migratory 
grassland birds in the state of Chihuahua, Mexico. Auk 126:896-905.

Macías-Duarte, A., A. O. Panjabi, D. Pool, E. Youngberg, and G. Levandowski. 2011. 
Wintering grassland bird density in Chihuahuan Desert priority conservation areas. 
Rocky Mountain Bird Observatory, Brighton, Colorado. RMBO Technical Report 
INEOTROP-MXPLAT-10-2. 164 pp.

Macías-Duarte, A., A. O. Panjabi, E. H. Strasser, G. J. Levandoski, I. Ruvalcaba-Ortega, 
P. F. Doherty, and C. I. Ortega-Rosas. 2017. Winter survival of North American grassland 
birds is driven by weather and grassland condition in the Chihuahuan Desert. Journal of 
Field Ornithology 88:374–386.

Macías-Duarte, A., D. Pool, and A.O. Panjabi. In review. Summer precipitation and fall 
vegetative cover predict abundance of wintering grassland birds across the Chihuahuan 
Desert. Arid Lands and Environments.

Madden, E. M. 1996. Passerine communities and bird-habitat relationships on prescribe-
burned, mixed grass prairie in North Dakota. Thesis, Montana State University, 
Bozeman, Montana. 165 pp.

Madden, E. M., A. J. Hansen, and R. K. Murphy. 1999. Influence of prescribed fire history 
on habitat and abundance of passerine birds in northern mixed-grass prairie. Canadian 
Field-Naturalist 113:627-640.

Madden, E. M., R. K. Murphy, A. J. Hansen, and L. Murray. 2000. Models for guiding 
management of prairie bird habitat in northwestern North Dakota. American Midland 
Naturalist 144:377-392.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 82

Maher, W. J. 1973. Birds: I. Population dynamics. Saskatoon, Saskatchewan: Canadian 
Com. International Biological Program, Matador Project Technical Report no. 34.

Mahon, C. L. 1995. Habitat selection and detectability of Baird’s Sparrows in 
southwestern Alberta. Thesis, University of Alberta, Edmonton, Alberta. 70 pp.

Mahoney, A., and A. D. Chalfoun. 2016. Reproductive success of Horned Lark and 
McCown’s Longspur in relation to wind energy infrastructure. Condor 118:360-375.

Marra, P. P., K. A. Hobson, and R. T. Holmes. 1998. Linking winter and summer events in 
a migratory bird by using stable-carbon isotopes. Science 282:1884-1886.

Martin, P. A., and D. J. Forsyth. 2003. Occurrence and productivity of songbirds in prairie 
farmland under conventional versus minimum tillage regimes. Agriculture, Ecosystems, 
and Environment 96:107-117.

Martin, P. A., D. L. Johnson, D. J. Forsythe, and B. D. Hill. 1998. Indirect effects of the 
pyrethroid insecticide deltamethrin on reproductive success of Chestnut-collared 
Longspurs. Ecotoxicology 7:89-97.

Marx, D. E., S. J. Hejl, and G. Herring. 2008. Wintering grassland bird habitat selection 
following summer prescribed fire in a Texas Gulf Coast tallgrass prairie. Fire Ecology 
4:46-62.

McEwen L. C., and J. O. Ells. 1975. Field ecology investigations of the effects of selected 
pesticides on wildlife populations. Grassland Biome, U.S. International Biological 
Program Technical Report. No. 289.

McLachlan, M. M. 2007. Habitat use by birds in the northern shortgrass prairie of North 
America: a local and landscape approach. Thesis, Oklahoma State University, Stillwater, 
Oklahoma. 87 pp.

McMaster, D. G., and S. K. Davis. 1998. Non-game evaluation of the Permanent Cover 
Program. Unpublished report. Saskatchewan Wetland Conservation Corporation, Regina, 
Saskatchewan. 75 pp.

McMaster, D. G., J. H. Devries, and S. K. Davis. 1999. An integrated evaluation of 
cropland conversion in the Missouri Coteau of Saskatchewan: productivity of pintail and 
other grassland birds. Unpublished report. Saskatchewan Wetland Conservation 
Corporation, Regina, Saskatchewan; Institute for Wetland and Waterfowl Research, Oak 
Hammock Marsh, Manitoba; Ducks Unlimited Canada, Oak Hammock Marsh, Manitoba.

McMaster, D. G., J. H. Devries, and S. K. Davis. 2005. Grassland birds nesting in haylands 
of southern Saskatchewan: landscape influences and conservation priorities. Journal of 
Wildlife Management 69:211-221.

McMaster, D. G., and S. K. Davis. 2001. An evaluation of Canada’s Permanent Cover 
Program: habitat for grassland birds? Journal of Field Ornithology 72:195–210. 

Messmer, T. A. 1990. Influence of grazing treatments on nongame birds and vegetation 
structure in south central North Dakota. Dissertation, North Dakota State University, 
Fargo, North Dakota. 164 pp.



 83  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Mollhoff, W. J. 2016. The Second Nebraska Breeding Bird Atlas. Bulletin of the University of 
Nebraska State Museum, Vol. 29. University of Nebraska State Museum, Lincoln, Nebraska.

Muller, J. A. 2015. Landscape scale habitat associations of Sprague’s Pipit (Anthus 
spragueii) overwintering in the southern United States. Thesis, Texas State University, 
San Marcos, Texas.

National Audubon Society. 2015. Audubon’s Birds and climate change report: a primer for 
practitioners. National Audubon Society, New York. Version 1.3.

Nenninger, H., and N. Koper. 2018. Effects of conventional oil wells on grassland songbird 
abundance are caused by presence of infrastructure, not noise. Biological Conservation 
218:124-133.

New Mexico Department of Game and Fish. 2016. Threatened and endangered species of 
New Mexico, 2016 Biennial review. New Mexico Department of Game and Fish, 
Albuquerque, New Mexico.

Ng, C. S. 2017. Proximity to conventional oil and gas development is associated with 
reduced parental care in Chestnut-collared Longspurs (Calcarius ornatus). Thesis, 
University of Manitoba, Winnipeg, Manitoba.

Niemuth, N. D., A. L. Dahl, M. E. Estey, and C. R. Loesch. 2007. Representation of land 
cover along Breeding Bird Survey routes in the northern plains. Journal of Wildlife 
Management 71:2258-2265.

Niemuth, N. D., M. E. Estey, S. P. Fields, B. Wangler, A. A. Bishop, P. J. Moore, R. C. 
Grosse, and A. J. Ryba. 2017. Developing spatial models to guide conservation of 
grassland birds in the U. S. Northern Plains. Condor 119:506-525.

Niemuth, N. D., M. E. Estey, and C. R. Loesch. 2005. Developing spatially explicit models 
for grassland bird conservation planning in the Prairie Pothole Region of North Dakota. 
United States Department of Agriculture. Forest Service General Technical Report 
PSW-GTR-191.

Niemuth, N. D., J. W. Solberg, and T. L. Shaffer. 2008. Influence of moisture on density 
and distribution of grassland birds in North Dakota. Condor 110:211-222.

Norris, D. R., and C. M. Taylor. 2006. Predicting the consequences of carry-over effects 
for migratory populations. Biological Letters 2:148-151. 

North American Bird Conservation Initiative Monitoring Subcommittee. 2007. 
Opportunities for Improving Avian Monitoring. U.S. North American Bird Conservation 
Initiative Report. Available from the Division of Migratory Bird Management, U.S. Fish 
and Wildlife Service, Arlington, Virginia. 50 pp.

North American Bird Conservation Initiative, U. S. Committee. 2009. The State of the Birds, 
United States of America, 2009. U. S. Department of Interior: Washington, D.C. 36 pp.

North American Bird Conservation Initiative, U. S. Committee. 2016. The State of the 
Birds 2016 Report. U. S. Department of Interior, Washington, D.C. 16 pp.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 84

Oberholser, H. C. 1974. The bird life of Texas. Austin: University of Texas Press. 

Ostlie, W. R., R. E. Schneider, J. M. Aldrich, T. M. Faust, R. L. B. McKim, and S. J. 
Chaplin. 1997. The status of biodiversity in the Great Plains. Arlington, Virginia: The 
Nature Conservancy.

Owens, R. A., and M. T. Myres. 1973. Effects of agriculture upon populations of native 
passerine birds of an Alberta fescue grassland. Canadian Journal of Zoology 51:697-713.

Partners in Flight Science Committee. 2013. Population Estimates Database, version 
2013. Available at http://pif.birdconservancy.org/PopEstimates. Accessed on <24 
November 2017>.

Peterjohn, B., and J. R. Sauer. 1999. Population status of North American grassland birds 
from the North American breeding bird survey, 1966-1996. Studies in Avian Biology 19:27-44.

Phillips, A. C., Jr., J. T. Marshall, and G. B. Monson. 1964. The birds of Arizona. Tucson: 
University of Arizona Press. 

Pipher, E. N. 2011. Effects of cattle stocking rate and years grazed on songbird nesting 
success in the northern mixed-grass prairie. Thesis, University of Manitoba, Winnipeg, 
Manitoba.

Pipher, E. N., C. M. Curry, and N. Koper. 2016. Cattle grazing intensity and duration have 
varied effects on songbird nest survival in mixed-grass prairies. Rangeland Ecology and 
Management 69:437-443.

Pool, D. B., and A. O. Panjabi. 2011. Assessment and revisions of North American 
Grassland Priority Conservation Areas. Background Paper, Commission for 
Environmental Cooperation. 66 pp.

Pool, D. B., A. Macías-Duarte, A. O. Panjabi, G. Levandowski, and E. Youngberg. 2012. 
Chihuahuan desert grassland bird conservation plan, version 1.0. RMBO Technical report 
I-RGJV-11-01, RMBO, Brighton, CO.

Pool, D. B., A. O. Panjabi, A. Macías-Duarte, and D. M. Solhjem. 2014. Rapid expansion of 
croplands in Chihuahua, Mexico threatens declining North American grassland bird 
species. Biological Conservation 170:274-281.

Porter, D. K., and R. A. Ryder. 1974. Avian density and productivity studies and analysis 
on the Pawnee site in 1972. Grassland Biome, U.S. International Biological Program.

Prescott, D. R. C., R. Arbuckle, B. Goddard, and A. Murphy. 1993. Methods for the 
monitoring and assessment of avian communities on NAWMP landscapes in Alberta, and 
1993 results. NAWMP-007. Alberta NAWMP Centre, Edmonton, Alberta. 48 pp.

Prescott, D. R. C., and G. M. Wagner. 1996. Avian responses to implementation of a 
complementary/rotational grazing system by the North American Waterfowl 
Management Plan in southern Alberta: the Medicine Wheel Project. NAWMP-018. 
Alberta NAWMP Centre, Edmonton, Alberta. 24 pp.



 85  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Prescott, D. R. C. 1997. Status of Sprague’s Pipit (Anthus spragueii) in Alberta. Alberta 
Environmental Protection, Wildlife Management Division, Wildlife Status Report No. 10, 
Edmonton, Alberta. 14 pp. 

Pylypec, B. 1991. Impacts of fire on bird populations in a fescue prairie. Canadian Field-
Naturalist 105:346-349.

Quamen F. R. 2007. A landscape approach to grassland bird conservation in the Prairie 
Pothole Region of the Northern Great Plains. Ph.D. dissertation, University of Montana. 
150 pp.

Raitt, R. J., and S. L. Pimm. 1976. Dynamics of bird communities in the Chihuahuan 
Desert, New Mexico. Condor 78:427-442.

Ramankutty, N., A. T. Evan, C. Monfreda, and J. A. Foley. 2008. Farming the planet: 1. 
Geographic distribution 483 of global agricultural lands in the year 2000. Global 
Biogeochemical Cycles 22(1), GB1003.

Ranellucci, C. L. 2010. Effects of twice-over rotation grazing on the relative abundances of 
grassland birds in the mixed-grass prairie region of southwestern Manitoba. Thesis, 
University of Manitoba, Winnipeg, Manitoba. 144 pp.

Ranellucci, C. L., N. Koper, and D. C. Henderson. 2012. Twice-over rotational grazing and 
its impacts on grassland songbird abundance and habitat structure. Rangeland Ecology 
and Management 65:109-118.

Rashford, B. S., J. A. Walker, and C. T. Bastian. 2010. Economics of grassland conversion 
to cropland in the Prairie Pothole Region. Conservation Biology 25:276-284.

Ray, D. K., N. D. Mueller, P. C. West, and J. A. Foley. 2013. Yield trends are insufficient to 
double global crop production by 2050. PLoS One 8, e66428.

Renken, R. B. 1983. Breeding bird communities and bird-habitat associations on North 
Dakota waterfowl production areas of three habitat types. Thesis, Iowa State University, 
Ames, Iowa. 90 pp.

Ribic, C. A., R. R. Koford, J. R. Herkert, D. H. Johnson, N. D. Niemuth, D. E. Naugle, K. 
K. Bakker, D. W. Sample, and R. B. Renfrew. 2009. Area sensitivity in North American 
grassland birds: patterns and processes. Auk 126:233-244.

Rich, T. D., C. J. Beardmore, H. Berlanga, P. J. Blancher, M. S. W. Bradstreet, G. S. 
Butcher, D. W. Demarest, E. H. Dunn, W. C. Hunter, E. E. Iñigo-Elias, J. A. Kennedy, A. 
M. Martell, A. O. Panjabi, D. N. Pashley, K. V. Rosenberg, C. M. Rustay, J. S. Wendt, and 
T. C. Will. 2004. Partners in Flight North American Landbird Conservation Plan. Cornell 
Lab of Ornithology. Ithaca, New York.

Richardson, A. N. 2012. Changes in grassland songbird abundances through time in 
response to burning and grazing in the northern mixed-grass prairie. Thesis, University 
of Manitoba, Winnipeg, Manitoba.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 86

Richardson, A. N., N. Koper, and K. A. White. 2014. Interactions between ecological 
disturbances: burning and grazing and their effects on songbird communities in northern 
mixed-grass prairies. Avian Conservation and Ecology 9:5.

Robbins, M. A., and D. A. Easterla. 1992. Birds of Missouri: their distribution and 
abundance. University of Missouri Press, Columbia, Missouri.

Roberts, T. S. 1936. The birds of Minnesota, 2nd ed. Minneapolis, Minnesota: University 
of Minnesota Press. 

Rodgers, J. A. 2013. Effects of shallow gas development on relative abundances of 
grassland songbirds in a mixed-grass prairie. Thesis, University of Manitoba, Winnipeg, 
Manitoba. 178 pp.

Rodgers, J. A., and N. Koper. 2017. Shallow gas development and grassland songbirds: the 
importance of perches. Journal of Wildlife Management 81:406-416.

Root, T. R. 1988. Atlas of wintering North American birds: an analysis of Christmas Bird 
Count data. University of Chicago Press, Chicago, Illinois.

Rosenberg, K. V., J. A. Kennedy, R. Dettmers, R. P. Ford, D. Reynolds, J. D. Alexander, 
C. J. Beardmore, P. J. Blancher, R. E. Bogart, G. S. Butcher, A. F. Canfield, A. Couturier, 
D. W. Demarest, W. E. Easton, J. J. Giocomo, R. H. Keller, A. E. Mini, A. O. Panjabi, D. 
N. Pashley, T. D. Rich, J. M Ruth, H. Stabins, J. Stanton, and T. Will. 2016. Partners in 
Flight Landbird Conservation Plan: 2016 revision of Canada and continental United 
States. Partners in Flight Science Committee. 119 pp.

Ruth, J. M., T. R. Stanley, and C. E. Gordon. 2014. Associations of wintering birds with 
habitat in semidesert and plains grasslands in Arizona. Southwestern Naturalist 59:199-211.

Ruvalcaba-Ortega, I., J. Allen-Bobadilla, and J. I. Gonzalez-Rojas. 2012. Aves de pastizal 
invernando en áreas agrícolas de la región El Tokio. Final report submitted to Rocky 
Mountain Bird Observatory, May 2012.

Ryder, R. A. 1972. Avian population studies on the Pawnee site, 1968-1971. U. S. 
International Biological Program, Grassland Biome Technical Report No. 171. 

Ryder, R. A. 1980. Effects of grazing on bird habitats. Pages 51-66 in R. M. DeGraff and 
N. G. Tilghman, eds. Management of western forests and grasslands for nongame birds. 
United States Department of Agriculture. Forest Service, General Technical Report 
INT-86:38-47.

Saalfeld, D. T., S. T. Saalfeld, W. C. Conway, and K. M. Hartke. 2016. Wintering grassland 
bird responses to vegetation structure, exotic invasive plant composition, and disturbance 
regime in coastal prairies of Texas. Wilson Journal of Ornithology 128:290-305.

Salo, E. D., K. F. Higgins, B. D. Patton, K. K. Bakker, and W. T. Barker. 2004. Grazing 
intensity effects on vegetation, livestock and non-game birds in North Dakota mixed-
grass prairie. Proceedings of the North American Prairie Conferences 19:205-215.



 87  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Sample, D. W., and M. J. Mossman. 1997. Managing habitat for grassland birds: a guide 
for Wisconsin. Madison, Wisconsin: Wisconsin Department of Natural Resources PUBL-
SS-925-97.

Samson, F. B., and F. L. Knopf. 1994. Prairie conservation in North America. BioScience 
44:418-421. 

Samson, F. B., F. L. Knopf, and W. Ostlie. 2004. Great Plains ecosystems: past, present 
and future. Wildlife Society Bulletin 32:6-15. 

Saskatchewan Conservation Data Centre. 2017. Saskatchewan vertebrate tracked taxa 
list. Regina, Saskatchewan. Retrieved from www.biodiversity.sk.ca/SppList.htm

Sauer, J. R., and W. A. Link. 2011. Analysis of the North American Breeding Bird Survey 
using hierarchical models. Auk 128:87-98.

Sauer, J. R., W. A. Link, J. E. Fallon, K. L. Pardieck, and D. J. Ziolkowski, Jr. 2013. The 
North American Breeding Bird Survey 1966-2011: summary analysis and species 
accounts. North American Fauna 79:1-32.

Sauer, J. R., D. K. Niven, J. E. Hines, D. J. Ziolkowski, Jr., K. L Pardieck, J. E. Fallon, and 
W. A. Link. 2017. The North American Breeding Bird Survey, Results and Analysis 1966-
2015. Version 2.07.2017 USGS Patuxent Wildlife Research Center, Laurel, Maryland.

Schneider, N. A. 1998. Passerine use of grasslands managed with two grazing regimes on 
the Missouri Coteau in North Dakota. Thesis, South Dakota State University, Brookings, 
South Dakota. 94 pp.

Sedgwick, J. A. 2004a. Chestnut-collared Longspur (Calcarius ornatus): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region, 
Species Conservation Project.

Sedgwick, J. A. 2004b. McCown’s Longspur (Calcarius mccownii): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region, 
Species Conservation Project.

Shackelford, C. 2014. Species account for Texas: Sprague’s Pipit (Anthus spragueii) 
Version 2.1 (October 2014). Texas Parks and Wildlife Department. 4 pp.

SEMARNAT. 2010. Norma Oficial Mexicana NOM-059-SEMARNAT-2010, Protección 
Ambiental-Especies nativas de México de flora y fauna silvestres-Categorías de riesgo y 
especificaciones para su inclusión, exclusión o cambio-lista de especies en riesgo. Diario 
Oficial de la Federación. 30 de diciembre de 2010, Segunda Sección, México, D. F.

Shaffer, J., and D. A. Buhl. 2016. Effects of wind-energy facilities on breeding grassland 
bird distributions. Conservation Biology 30:59-71.

Shaffer, J. A., and D. H. Johnson. 2008. Displacement effects of wind developments on 
grassland birds in the northern Great Plains. Plenary session. Paper read at Wind 
Wildlife Research Meeting VII, at Milwaukee, Wisconsin.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 88

Shaffer, J. A., L. D. Igl, D. H. Johnson, M. L. Sondreal, C. M. Goldade, M. P. Nenneman, T. 
L. Wooten, and B. R. Euliss. 2018a. The effects of management practices on birds – 
Chestnut-collared Longspur (Calcarius ornatus), chap. X of Johnson, D. H., L. D. Igl, J. 
A. Shaffer, and J. P. DeLong, eds., The effects of management practices on birds: U.S. 
Geological Survey Professional Paper XXXX, XX p. 

Shaffer, J. A., L. D. Igl, D. H. Johnson, M. L. Sondreal, C. M. Goldade, P. A. Rabie, T. L. 
Wooten, and B. R. Euliss. 2018b. The effects of management practices on birds - 
McCown’s Longspur (Rhynchophanes mccownii), chap. Y of Johnson, D. H., L. D. Igl, J. 
A. Shaffer, and J. P. DeLong, eds., The effects of management practices on birds: U.S. 
Geological Survey Professional Paper XXXX, XX p. 

Shaffer, J. A., L. D. Igl, M. L. Sondreal, D. H. Johnson, C. M. Goldade, M. P. Nenneman, 
and B. R. Euliss. 2018c. The effects of management practices on birds – Sprague’s Pipit 
(Anthus spragueii), chap. W of Johnson, D. H., L. D. Igl, J. A. Shaffer, and J. P. DeLong, 
eds., The effects of management practices on birds: U.S. Geological Survey Professional 
Paper XXXX, XX p. 

Shaffer, J. A., M. L. Sondreal, D. H. Johnson, L. D. Igl, C. M. Goldade, M. P. Nenneman, T. 
L. Wooten, J. P. Thiele, and B. R. Euliss. 2018d. The effects of management practices on 
birds – Baird’s Sparrow (Ammodramus bairdii), chap. HH of Johnson, D. H., L. D. Igl, J. 
A. Shaffer, and J.P. DeLong, eds., The effects of management practices on birds: U.S. 
Geological Survey Professional Paper XXXX, XX p. 

Sharpe, R. S., W. R. Silcock, and J. G. Jorgensen. 2001. Birds of Nebraska: Their 
Distribution and Temporal Occurrence. University of Nebraska Press.

Skagen, S. K., and A. A. Yackel-Adams. 2012. Weather effects on avian breeding 
performance and implications of climate change. Ecological Applications 22:1131-1145.

Sliwinski, M. S. 2011. Changes in grassland songbird abundance and diversity in response 
to grazing by bison and cattle in the northern mixed-grass prairie. Thesis. University of 
Manitoba, Winnipeg, Manitoba. 167 pp.

Sliwinski, M. S., and N. Koper. 2012. Grassland bird responses to three edge types in a 
fragmented mixed-grass prairie. Avian Conservation and Ecology 7(2):6.

Smith, G. A., and M. V. Lomolino. 2004. Black-tailed prairie dogs and the structure of 
avian communities on the shortgrass plains. Oecologia 138:592-602.

Smith, H., and J. Smith. 1966. A breeding bird survey on uncultivated grassland at 
Regina. Blue Jay 24:129–131.

Smith, L. M., D. A. Haukos, and R. M. Prather. 2004. Avian response to vegetative 
pattern in playa wetlands during winter. Wildlife Society Bulletin 32:474-480.

Snyder, L., and B. Bly. 2009. Differential use of agricultural fields and rangeland nesting 
habitat by McCown’s Longspur (Calcarius mccownii) and Chestnut-collared Longspur 
(Calcarius ornatus) in western Nebraska. Nebraska Bird Review 77:35-41.



 89  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Soykan, C. U., J. Sauer, J. G. Schuetz, G. S. LeBaron, K. Dale, and G. M. Langham. 2016. 
Population trends for North American winter birds based on hierarchical models. 
Ecosphere 7(5):e01351. 10.1002/ecs2.1351

Stephens, S. E., J. A. Walker, D. R. Blunck, A. Jayaraman, D. E. Naugle, J. K. Ringelman, 
and A. J. Smith. 2008. Predicting risk of habitat conversion in native temperate 
grasslands. Conservation Biology 22:1320-1330.

Strasser E. H., and A. O. Panjabi. 2016. Identifying limiting factors for grassland birds 
wintering in the Chihuahuan Desert. Bird Conservancy of the Rockies, Brighton, 
Colorado. Final report submitted to U.S. Forest Service International Program.

Strasser, E. H., M. D. Correll, and A. O. Panjabi. 2018. Identifying limiting factors for 
wintering grassland birds in the Chihuahuan Desert. 2018 annual report. Bird 
Conservancy of the Rockies, Brighton, Colorado.

Strasser, E. H., I. Revulcaba-Ortega, A. Peña-Ortega, A. Peña-Peniche, A. O. Panjabi, J. H. 
Martinez-Guerrero, R. Canales-del-Castillo, and M. D. Correll. In review. Winter home range 
characteristics and habitat use by Sprague’s Pipit (Anthus spragueii) in the Chihuahuan 
Desert grasslands of northern Mexico. In review at Wilson Journal of Ornithology.

Stevens, D. L., Jr., and A. R. Olsen. 2004. Spatially balanced sampling of natural 
resources. Journal of the American Statistical Association 99:262-278.

Stevens, T. K., A. M. Hale, K. B. Karsten, and V. J. Bennett. 2013. An analysis of 
displacement from wind turbines in a wintering grassland bird community. Biodiversity 
and Conservation 22:1755-1767.

Stewart, R. E., and H. A. Kantrud. 1972. Population estimates of breeding birds in North 
Dakota. Auk 89:766-788. 

Stewart, R. E. 1975. Breeding birds of North Dakota. Fargo, North Dakota: Tri-College 
Center for Environmental Studies.

Strong, M. A. 1971. Avian productivity on the shortgrass prairie of northcentral Colorado. 
Thesis, Colorado State University, Fort Collins, Colorado.

Sullivan, B. L., C. L. Wood, M. J. Iliff, R. E. Bonney, D. Fink, and S. Kelling. 2009. eBird: 
a citizen-based bird observation network in the biological sciences. Biological 
Conservation 142:2282-2292.

Sutter, G. C. 1996. Habitat selection and prairie drought in relation to grassland bird 
community structure and the nesting ecology of Sprague’s Pipit, Anthus spragueii. Ph.D. 
dissertation, University of Regina, Regina, Saskatchewan.

Sutter, G. C. 1997. Nest-site selection and nest-entrance orientation in Sprague’s Pipit. 
Wilson Bulletin 109:462-469.

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. Canadian Journal of Zoology 76:869-875.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 90

Sutter, G. C., S. K. Davis, and D. C. Duncan. 2000. Grassland songbird abundance along 
roads and trails in southern Saskatchewan. Journal of Field Ornithology 71:110-116. 

Sutter, G. C., S. K. Davis, J. C. Skiffington, L. M. Keating, and L. A. Pittway. 2016. 
Nesting behavior and reproductive success of Sprague’s Pipit (Anthus spragueii) and 
Vesper Sparrow (Pooecetes gramineus) during pipeline construction. Canadian Field-
Naturalist 130:99-109. 

Sutter, G. C., T. Troupe, and M. Forbes. 1995. Abundance of Baird’s sparrows, 
Ammodramus bairdii, in native prairie and introduced vegetation. Ecoscience 2:344-348. 

Svingen, D., and R. Martin. 2003. Birding North Dakota. North Dakota Game and Fish 
Department, Bismarck, North Dakota.

Thogmartin, W. E., M. G. Knutson, and J. R. Sauer. 2006. Predicting regional abundance 
of rare grassland birds with a hierarchical spatial count model. Condor 108:25-46.

Thompson, M. C., and C. Ely. 1992. Birds in Kansas, Vol. 2. University of Kansas Museum 
of Natural History, Lawrence, Kansas.

Thompson, S. J., D. H. Johnson, N. D. Niemuth, and C. A. Ribic. 2015. Avoidance of 
unconventional oil wells and roads exacerbates habitat loss for grassland birds in the 
North American Great Plains. Biological Conservation 192:82-90.

Titulaer, M., A. Melgoza-Castillo, A. O. Panjabi, A. Sanchez-Flores, J. H. Martínez 
Guerrero, A. Macías-Duarte, and J. A. Fernandez. 2017. Molecular analysis of stomach 
contents reveals important grass seeds in the winter diet of Baird’s and Grasshopper 
sparrows, two declining grassland bird species. https://doi.org/10.1371/journal.
pone.0189695

Uresk, D. W., and J. C. Sharps. 1986. Denning habitat and diet of the swift fox in western 
South Dakota. Great Basin Naturalist 46:249-253.

U.S. Fish and Wildlife Service. 2008a. Birds of Conservation Concern 2008. United States 
Department of Interior, Fish and Wildlife Service, Division of Migratory Bird 
Management, Arlington, Virginia. 85 pp. Online version available at http://www.fws.gov/
migratorybirds

U. S. Fish and Wildlife Service. 2008b. Strategic habitat conservation handbook: a guide 
to implementing the technical elements of strategic habitat conservation (version 1.0). 
Report from the National Technical Assistance Team.

U. S. North American Bird Conservation Initiative Monitoring Subcommittee. 2007. 
Opportunities for Improving Avian Monitoring. U. S. North American Bird Conservation 
Initiative Report. 50 pp. Available from the Division of Migratory Bird Management, U. 
S. Fish and Wildlife Service, Arlington, Virginia; on-line at http://www.nabci-us.org/.

Van Wilgenburg, S. L., K. A. Hobson, K. R. Brewster, and J. M. Welker. 2012. Assessing 
dispersal in threatened migratory birds using stable hydrogen isotope analysis of 
feathers: Endangered Species Research 16:17-29. [Also available at https://dx.doi.
org/10.3354/esr00383.] 



 91  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Veech, J. A., M. F. Small, and J. T. Baccus. 2012. Representativeness of land cover 
composition along routes of the North American Breeding Bird Survey. Auk 129:259-267.

Walker, J., J. J. Rotella, C. R. Loesch, R. W. Renner, J. K. Ringelman, M. S. Lindberg, R. 
Dell, and K. E. Doherty. 2013. An integrated strategy for grassland easement acquisition 
in the Prairie Pothole Region, USA. Journal Fish and Wildlife Management 4:267-279.

Watmough, M. D., Z. Li, and E. M. Beck. 2017. Prairie habitat monitoring program 
Canadian Prairie Wetland and Upland status and trends 2001-2011 in the Prairie Habitat 
Joint Venture Delivery Area. Canadian Wildlife Service. Edmonton, Alberta, Canada. 

Wellicome, T. I., K. J. Kardynal, R. J. Franken, and C. S. Gilles. 2014. Off-road sampling 
reveals a different grassland bird community than roadside sampling: implications for 
survey design and estimates to guide conservation. Avian Ecology and Management 9(1):4.

Wershler, C., W. W. Smith, and C. Wallis. 1991. Status of Baird’s Sparrow in Alberta: 
1987/1988 update with notes on the other grassland sparrows and Sprague’s Pipit. Pages 
87-89 in G. L. Holoroyd, G. Burns, and H. C. Smith, eds. Proceedings of the Second 
Endangered Species and Prairie Conservation Workshop. Natural History Occasional 
Paper No. 15. Provincial Museum of Alberta, Edmonton, Alberta, Canada.

White, C. M., M. F. McLaren, N. J. Van Lanen, D. C. Pavlacky Jr., J. A. Blakesley, R. A. 
Sparks, J. J. Birek, and B. J. Woiderski. 2016 Integrated Monitoring in Bird Conservation 
Regions (IMBCR): 2015 Field Season Report. Bird Conservancy of the Rockies. Brighton, 
Colorado.

White, K. 2009. Songbird diversity and habitat use in response to burning on grazed and 
ungrazed mixed-grass prairie. Thesis, University of Manitoba, Winnipeg, Manitoba.

Wickersham, L. E., ed. 2016. The second Colorado Breeding Bird Atlas. Colorado Bird 
Partnership, Denver, Colorado.

Wiens, J. A. 1970. Avian populations and patterns of habitat occupancy at the Pawnee site, 
1968-1969. Grassland Biome, U.S. International Biological Program Technical Report no. 63.

Wiens, J. A. 1971. Avian ecology and distribution in the comprehensive network, 1970. U. 
S. International Biological Program, Grassland Biome Technical Report 77. Colorado 
State University, Fort Collins, Colorado. 49 pp.

Wiggins, D. A. 2006. Baird’s Sparrow (Ammodramus bairdii): A Technical Conservation 
Assessment. [Online]. USDA Forest Service, Rocky Mountain Region, Species 
Conservation Project.

Wimberly, M. C., L. L. Janssen, D. A. Hennessy, M. Luri, N. M. Chowdhury, and H. Feng. 
2017. Cropland expansion and grassland loss in the eastern Dakotas: new insights from a 
farm-level survey. Land Use Policy 63:160-173.

Winter, M. 1999. Relationship of fire history to territory size, breeding density, and 
habitat of Baird’s Sparrow in North Dakota. Pages 171-177 in P. D. Vickery and R. 
Herkert, eds. Ecology and conservation of grassland birds of the Western Hemisphere. 
Studies in Avian Biology 19.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 92

With, K. A. 1994. The hazards of nesting near shrubs for a grassland bird, the McCown’s 
Longspur. Condor 96:1009–1019. 

With, K. A. 2010. McCown’s Longspur (Rhynchophanes mccownii), The Birds of North 
America Online (P. G. Rodewald, ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from 
the Birds of North America Online.

Wood, C., B. Sullivan, M. Iliff, D. Fink, and S. Kelling. 2011. eBird: engaging birders in 
science and conservation. 

Wood, D. S., and G. D. Schnell. 1984. Distributions of Oklahoma birds. Norman: 
University of Oklahoma Press.

Woodin, M. C., M. K. Skoruppa, B. D. Pearce, A. J. Ruddy, and G. C. Hickman. 2010. 
Grassland birds wintering at U.S. Navy facilities in southern Texas: U.S. Geological 
Survey Open-File Report 2010–1115, 48 pp. 

Wright, C. K., B. Larson, T. J. Lark, and H. K. Gibbs. 2017. Recent grassland losses are 
concentrated around US ethanol refineries. Environmental Research Letters, 12(4), 044001.

Wright, C. K., and M. C. Wimberly. 2013. Recent land use change in the Western Corn 
Belt threatens grasslands and wetlands. Proceedings of the National Academy of Science 
110:4134-4139.

Wyckoff, A. M. 1986a. A relict population of Chestnut-collared Longspurs in western 
Minnesota. Loon 58:3-11.

Wyckoff, A. M. 1986b. Longspurs breed in Traverse County. Loon 58:51.

Yoo, J. G. 2014. Effects of natural gas well development on songbird reproductive success 
in mixed-grass prairies of southeastern Alberta. Thesis, University of Manitoba, 
Winnipeg, Manitoba. 139 pp.

Youngberg, E., and A. Panjabi. 2016. Density and trends of grassland birds on city of Fort 
Collins properties in the mountains to plains area of northern Colorado. Bird 
Conservancy of the Rockies, Technical Report: I-MTP-FCNAP-16. Brighton, Colorado.



 93  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Appendix A.  Recommended Conservation   
Actions for Sprague’s Pipit, Chestnut-collared 
Longspur, McCown’s Longspur, and Baird’s 
Sparrow.            

The Objectives, Sub-objectives, and Action 
Items in this appendix represent the needs 
of highest importance in order to identify 
limiting factors and to reduce and reverse 
the declines of the Species. Objectives and 
Sub-objectives are not prioritized. Actions 
for each species are assigned a priority 
ranking to highlight the relative 
importance of each action; however, all 
research, inventory and monitoring, 
conservation planning, implementation,  

and outreach actions in this appendix are 
important and critical to the conservation 
of the Species. Background information and 
justification for these recommended 
conservation actions can be found in the 
text of the strategy.

SPPI: Sprague’s Pipit; CCLO: Chestnut-
collared Longspur; MCLO: McCown’s 
Longspur, BAIS: Baird’s Sparrow. 
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Appendix B. Sprague’s Pipit Status and Trends.    
        

Status and trends are summarized and 
organized at three geographic scales that 
are utilized in analyses by the Breeding 
Bird Survey (BBS): Survey wide/country, 
Bird Conservation Region (BCR), and 
state/province. Official Species Status 
(Regulatory): Species at Risk Act (SARA) 
and State status: “E” = Endangered, “T” = 
Threatened. State/Provincial Conservation 
Status represents State Wildlife Action 
Plan (SWAP) status and Provincial status: 
Tiers range 1-3 with Tier 1 the highest 
level of conservation priority. “SGCN” 
(Species of Greatest Conservation Need) 
are priority species without assigned tiers. 
Tier 1A is the highest designation of 
conservation priority for Arizona; Tier S3N 

is vulnerable as a nonbreeding species. For 
the BBS trends: n = number of survey 
routes on which the species was 
encountered during the entire (1967–2015) 
interval. BBS trends are presented as 
yearly percentage change. Numbers in 
parentheses are the credible intervals for 
the trend estimate; the values represent 
the 2.5% and 97.5% percentiles of the 
posterior distribution of trend estimates 
(Sauer et al. 2017). Trends for which 
credible intervals do not include zero can be 
considered significant (red text represents 
a significant negative trend). “n/a” is used 
where there are data deficiencies or where 
the species does not breed, meaning no 
data available or not applicable.
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Appendix C. Chestnut-collared Longspur Status 
and Trends.             

Status and trends are summarized and 
organized at three geographic scales that 
are utilized in analyses by the Breeding 
Bird Survey (BBS): Survey wide/country, 
Bird Conservation Region (BCR), and 
state/province. Official Species Status 
(Regulatory): Species at Risk Act (SARA), 
state, and provincial status: “E” = 
Endangered, “T” = Threatened. State/
Provincial Conservation Status represents 
State Wildlife Action Plan (SWAP) status 
and Provincial status: Tiers range 1-2 with 
Tier 1 the highest level of conservation 
priority. “SGCN” (Species of Greatest 
Conservation Need) are priority species 
without assigned tiers. Tier 1C is the lowest 
designation of conservation priority in 

Arizona. For the BBS trends: n = number 
of survey routes on which the species was 
encountered during the entire (1967–2015) 
interval. BBS trends are presented as 
yearly percentage change. Numbers in 
parentheses are the credible intervals for 
the trend estimate; the values represent 
the 2.5% and 97.5% percentiles of the 
posterior distribution of trend estimates 
(Sauer et al. 2017). Trends for which 
credible intervals do not include zero can be 
considered significant (red text represents 
a significant negative trend). “n/a” is used 
where there are data deficiencies or where 
the species does not breed, meaning no 
data available or not applicable.
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Appendix D. McCown’s Longspur Status and 
Trends.              

Status and trends are summarized and 
organized at three geographic scales that 
are utilized in analyses by the Breeding 
Bird Survey (BBS): Survey wide/country, 
Bird Conservation Region (BCR), and 
state/province. Official Species Status 
(Regulatory): Species at Risk Act (SARA) 
and State status: “T” = Threatened. State/
Provincial Conservation Status represents 
State Wildlife Action Plan (SWAP) status 
and Provincial status: Tiers range 1-3 with 
Tier 1 the highest level of conservation 
priority. “SGCN” (Species of Greatest 
Conservation Need) are priority species 
without assigned tiers. Tier 1C and S4 are 
low designations of conservation priority 
for Arizona and Texas, respectively. For 

the BBS trends: n = number of survey 
routes on which the species was 
encountered during the entire (1967–2015) 
interval. BBS trends are presented as 
yearly percentage change. Numbers in 
parentheses are the credible intervals for 
the trend estimate; the values represent 
the 2.5% and 97.5% percentiles of the 
posterior distribution of trend estimates 
(Sauer et al. 2017). Trends for which 
credible intervals do not include zero can be 
considered significant (red text represents 
a significant negative trend). “n/a” is used 
where there are data deficiencies or where 
the species does not breed, meaning no 
data available or not applicable.
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Appendix E. Baird’s Sparrow Status and Trends.   
         

Status and trends are summarized and 
organized at three geographic scales that 
are utilized in analyses by the Breeding 
Bird Survey (BBS): Survey wide/country, 
Bird Conservation Region (BCR), and 
state/province. Official Species Status 
(Regulatory): Species at Risk Act (SARA) 
and State status: “E” = Endangered, “T” = 
Threatened, and “SC” = Special Concern. 
State/Provincial Conservation Status 
represents State Wildlife Action Plan 
(SWAP) status and Provincial status: Tiers 
range 1-3 with Tier 1 the highest level of 
conservation priority. “SGCN” (Species of 
Greatest Conservation Need) are priority 
species without assigned tiers. Tier 1C is 
the lowest designation of conservation 
priority for Arizona, while S2 is a relatively 

high priority for Texas. For the BBS 
trends: n = number of survey routes on 
which the species was encountered during 
the entire (1967–2015) interval. BBS trends 
are presented as yearly percentage change. 
Numbers in parentheses are the credible 
intervals for the trend estimate; the values 
represent the 2.5% and 97.5% percentiles of 
the posterior distribution of trend 
estimates (Sauer et al. 2017). Trends for 
which credible intervals do not include zero 
can be considered significant (red text 
represents a significant negative trend). 
“n/a” is used where there are data 
deficiencies or where the species does not 
breed, meaning no data available or not 
applicable.
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Appendix F. Regulatory and Conservation Status.  
         

Regulatory Status 
Regulatory status refers to federal, state, 
and provincial laws protecting listed 
species. Federal regulatory protections 
include the Migratory Bird Conservation 
Act (MBCA), the Species at Risk Act 
(SARA) in Canada, and the MBTA in the 
United States, Canada, and Mexico. States 
and provinces also identify species 
receiving regulatory protection.

A. Canada (Federal and 
Provincial)
Sprague’s Pipit, Chestnut-collared 
Longspur, McCown’s Longspur, and Baird’s 
Sparrow are protected under the MBCA 
and the Migratory Birds Regulations.

Sprague’s Pipit – Sprague’s Pipit was officially 
listed under SARA in June 2003 (Environment 
Canada 2012).  

Chestnut-collared Longspur – Chestnut-
collared Longspur was listed as Threatened 
under SARA in 2012. The species is listed as 
Endangered under Manitoba’s Endangered 
Species and Ecosystems Act (Environment and 
Climate Change Canada 2016).  

McCown’s Longspur – McCown’s Longspur 
was officially listed as Special Concern under 
SARA in 2007 (Environment Canada 2014). 

Baird’s Sparrow – Baird’s Sparrow was 
officially listed as Special Concern under 
SARA in 2017 (Canada Gazette 2017). Baird’s 
Sparrow is listed as Endangered in Manitoba 
(https://www.gov.mb.ca/sd/wildlife/sar/index.
html).

B. United States (National and 
State) 
Sprague’s Pipit – Sprague’s Pipit is covered by 
the MBTA in the United States. Sprague’s 
Pipit is a former candidate species under the 
ESA. Sprague’s Pipit is listed as “endangered” 
in Minnesota.

Chestnut-collared Longspur – Chestnut-
collared Longspur is covered by the MBTA in 
the United States. Chestnut-collared Longspur 
is listed as “endangered” in Minnesota. 

McCown’s Longspur – McCown’s Longspur is 
covered by the MBTA in the United States. 

Baird’s Sparrow – Baird’s Sparrow is covered 
by the MBTA in the United States. Baird’s 
Sparrow was twice petitioned for listing 
species under the ESA. Baird’s Sparrow is 
listed as “endangered” in Minnesota. Baird’s 
Sparrow is listed as Threatened in New 
Mexico (New Mexico Department of Game and 
Fish 2016).

C. Mexico 
Sprague’s Pipit, Chestnut-collared and 
McCown’s Longspur, and Baird’s Sparrow 
are covered by the MBTA in Mexico but 
have no regulatory status in any state and 
no other official or regulatory designation 
(SEMARNAT 2010).

Conservation Status
Conservation status refers to non-legally 
binding status of species of conservation 
concern. State and provincial agencies 
utilize various types of conservation 
statuses to identify and prioritize species of 
conservation concern that may or may not 
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also have federal, state or provincial 
regulatory status. The advisory body of 
Committee on the Status of Endangered 
Wildlife (COSEWIC) in Canada makes non-
binding recommendations to the 
Government of Canada and the Minister of 
the Environment for potential federal 
listing.

A. Global 
Sprague’s Pipit is listed on the 
International Union for the Conservation of 
Nature (IUCN) Red List as “Vulnerable”* 
(BirdLife International 2017d), but is not 
listed on the Convention on International 
Trade in Endangered Species list (Inskipp 
and Gillett 2005). Chestnut-collared 
Longspur is listed on the IUCN Red List 
as “Near Threatened” (BirdLife 
International 2016a). McCown’s Longspur 
and Baird’s Sparrow are listed on the 
IUCN Red List as “Least Concern” 
(BirdLife International 2016b,c). 

*IUCN Red List ranking from highest to 
lowest priority: Vulnerable, Near 
Threatened, Least Concern. The category 
of “Threatened” includes the categories of 
“Critically Endangered, Endangered, and 
Vulnerable”.

B. Canada, United States, and 
Mexico – National 
Sprague’s Pipit, Chestnut-collared and 
McCown’s longspurs, and Baird’s Sparrow 
are listed on the “D” Yellow Watch List in 
2016 PIF NALCP for reversing declines 
(Rosenberg et al. 2016). The Species are 
classified by the USFWS as “Bird of 
Conservation Concern” (BCC) at the 
national level in the draft 2016 BCC update 
(Table 9). The Species do not have 
conservation status in Mexico.

Sprague’s Pipit received designation as 
Threatened by the COSEWIC in 2000 
(Environment Canada 2012). Chestnut-
collared Longspur was listed as 
Threatened in 2009 by COSEWIC 
(Environment and Climate Change Canada 

2016). McCown’s Longspur was assigned 
the status of Special Concern by 
COSEWIC in 2006 (Environment Canada 
2014). In 2016, COSEWIC reassessed 
McCown’s Longspur and recommended 
that its status be changed to Threatened 
(COSEWIC 2016). Baird’s Sparrow was 
assigned the status of Special Concern by 
COSEWIC in 2013 (COSEWIC 2013)

C. Canada – Provincial 
In Alberta, Baird’s Sparrow, Chestnut-
collared Longspur, and Sprague’s Pipit are 
considered sensitive (Prescott 1997, Alberta 
Environment and Sustainable Resource 
Development and Alberta Conservation 
Association 2015) and McCown’s Longspur 
is classified as “May be at Risk” 
(Government of Alberta 2017). 

In Saskatchewan, Sprague’s Pipit is ranked 
as “Vulnerable”; with breeding and migrant 
populations considered at moderate risk of 
extinction or extirpation. Chestnut-collared 
and McCown’s Longspur are ranked in 
Saskatchewan as Vulnerable with breeding 
population considered at moderate risk of 
extinction or extirpation. Baird’s Sparrow 
is ranked as Apparently Secure in 
Saskatchewan (Saskatchewan Conservation 
Data Centre 2018).

See Appendices B-E for summary of 
provincial listing status by species.

D. United States – Regional
The USFWS maintains the BCC list and 
identifies breeding and non-breeding 
priority species by BCR (U.S. Fish and 
Wildlife Service 2008a). The Species are 
recognized as birds of conservation concern 
throughout their annual cycle (Table 9). 

Bird habitat Joint Ventures (JV) provide one 
of the main delivery mechanisms of landbird 
conservation in the U.S. and Canada, with 
an increasing role in parts of Mexico. Each 
JV has developed an implementation plan 
and has identified priority or focal species. 
The Species have been identified as priority 
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or focal species in JV’s throughout their 
annual cycle (Table 10).

E. United States – State 
Sprague’s Pipit, Chestnut-collared and 
McCown’s longspurs, and Baird’s Sparrow 
are listed as “Species of Greatest 
Conservation Need” (SGCN) in many 
states throughout the breeding, migration, 
and wintering ranges. 

See Appendices B-E for summary of state 
listing status by species.

F. Mexico – State 
The Species have no national or state 
designations.

Table 9. USFWS Birds of Conservation Concern (BCC) listing status by BCR for breeding (B) or 
non-breeding season (NB) in the 2008 BCC (U.S. Fish and Wildlife Service 2008a) and the 2017 
draft BCC update.

BCR
Sprague’s 

Pipit

Chestnut-
collared 

Longspur
McCown’s
Longspur

Baird’s 
Sparrow

Prairie Potholes (BCR11) B B B B

Southern Rockies/Colorado Plateau (BCR 16) B

Badlands and Prairies (BCR 17) B B B B

Shortgrass Prairie (BCR 18) B B B

Central Mixed-Grass Prairie (BCR19) B B B

Edwards Plateau (BCR 20) NB NB

Oaks and Prairies (BCR 21) NB

West Gulf Coastal Plain/Ouachitas (BCR 25) NB

Sierra Madre Occidental (BCR 34) NB NB NB

Chihuahuan Desert (BCR 35) NB NB NB NB

Tamaulipan Brushlands (BCR 36) NB NB

Gulf Coast Prairie (BCR 37) NB

Table 10. Designation as a priority or focal species by the bird habitat Joint Ventures.

Joint Venture/BCR
Sprague’s 

Pipit

Chestnut-
collared 

Longspur
McCown’s
Longspur

Baird’s 
Sparrow

Prairie Potholes JV (US) X X X X

Prairie Habitat JV (CA) X X X X

Intermountain West JV X X X

Northern Great Plains JV X X X X

Playa Lakes JV X X X X

Rainwater Basin JV X X

Rio Grande JV X X X X

Sonoran JV X X X X
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Appendix G. Vital rates and demographic   
parameters for Sprague’s Pipit.       
    

Vital rates, demographic information, and 
the effects of habitat and landscape 
covariates on occurrence, abundance, 
density, and nesting biology of Sprague’s 
Pipit. 



 113  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

A
bu

nd
an

ce
 

B
re

ed
in

g 
- A

d 
 

O
cc

ur
re

nc
e 

 
A

B
 

D
is

ta
nc

e 
fr

om
 tw

o 
tra

ck
 ro

ad
s 

R
oa

ds
 

+ 
D

al
e 

et
 a

l. 
(2

00
9)

 

 
 

 
N

D
 

 
Ef

fe
ct

 o
f a

sp
en

 w
oo

dl
an

d 
co

ve
r w

ith
in

 
50

0 
m

 
V

eg
et

at
io

n 
St

ru
ct

ur
e:

 
Sh

ru
b/

w
oo

dl
an

d 
co

ve
r 

0 
G

ra
nt

 e
t a

l. 
(2

00
4)

 
 

 
 

Ef
fe

ct
 o

f i
nc

re
as

in
g 

ed
ge

-to
-a

re
a 

ra
tio

 a
nd

 
de

cr
ea

si
ng

 p
at

ch
 si

ze
 

La
nd

sc
ap

e:
 

Pa
tc

h 
si

ze
 

 - 
D

av
is

 e
t a

l. 
(2

00
6)

 
 

 
 

Ef
fe

ct
 o

f n
um

be
r o

f p
ot

ho
le

s i
n 

cu
rr

en
t 

an
d 

pr
ev

io
us

 y
ea

r 
La

nd
sc

ap
e:

 
W

et
la

nd
s 

 - 
N

ie
m

ut
h 

et
 a

l. 
(2

00
8)

 
 

 
 

SK
  

50
%

 p
ro

ba
bi

lit
y 

of
 o

cc
up

an
cy

 a
t p

at
ch

 o
f 

14
5 

ha
 

La
nd

sc
ap

e:
  

Pa
tc

h 
si

ze
 

 - 
D

av
is

 (2
00

3,
 

20
04

) 
 

 
 

M
in

im
um

 p
at

ch
 si

ze
 fo

r o
cc

up
an

cy
,  

29
 h

a 
La

nd
sc

ap
e:

 
Pa

tc
h 

si
ze

 
 

N
A

 
D

av
is

 (2
00

4,
 

20
06

) 
A

bu
nd

an
ce

 
 

B
re

ed
in

g 
- A

d 
 

A
bu

nd
an

ce
 

A
B

 
 

Ef
fe

ct
 o

f r
oa

ds
 

R
oa

ds
 

0 
K

op
er

 a
nd

 
Sc

hm
ie

ge
lo

w
 

(2
00

6)
, K

op
er

 a
t 

al
. (

20
09

), 
Sl

iw
in

sk
i a

nd
 

K
op

er
 (2

01
2)

 
 

 
 

 
W

ith
in

 5
0m

 o
f o

il 
w

el
ls

 o
r r

oa
ds

  
th

an
 >

25
0m

 
En

er
gy

 D
ev

el
op

m
en

t: 
 

O
il 

w
el

ls
,  

R
oa

ds
 

 - - 

Li
nn

en
 e

t a
l. 

(2
00

8)
 

 
 

 
 

In
cr

ea
si

ng
 w

el
l d

en
si

ty
  

(1
.5

 to
 6

.2
 w

el
ls

 k
m

-2
) 

En
er

gy
 D

ev
el

op
m

en
t: 

G
as

/O
il 

in
fr

as
tru

ct
ur

e 
 - 

D
al

e 
et

 a
l. 

(2
00

9)
 

 
 

 
 

Ef
fe

ct
 o

f i
nc

re
as

in
g 

w
el

l d
en

si
ty

 fr
om

  
3.

5 
km

-2
 to

 6
.2

 k
m

-2
 

En
er

gy
 D

ev
el

op
m

en
t: 

G
as

/O
il 

in
fr

as
tru

ct
ur

e 
 - 

H
am

ilt
on

 e
t a

l. 
(2

01
1)

 
 

 
 

 
W

ith
in

 0
.3

5 
km

 o
f w

at
er

 a
nd

  
0.

91
 k

m
 o

f c
ro

ps
 

La
nd

sc
ap

e:
 

W
et

la
nd

,  
C

ro
pl

an
d 

 
- (

-2
5%

) 
- (

-2
5%

) 

Sl
iw

in
sk

i a
nd

 
K

op
er

 (2
01

2)
 

 
 

 
 

Ef
fe

ct
 o

f w
el

l d
en

si
ty

 (0
-7

.7
 w

el
ls

  
km

-2
) o

r v
eg

et
at

io
n 

st
ru

ct
ur

e 
En

er
gy

 D
ev

el
op

m
en

t: 
G

as
/O

il 
in

fr
as

tru
ct

ur
e,

 
 V

eg
et

at
io

n 
st

ru
ct

ur
e 

 0 0 

R
od

ge
rs

 (2
01

3)
 

 
 

 
 

R
ed

uc
ed

 d
is

ta
nc

e 
to

 sh
al

lo
w

 w
el

ls
 

En
er

gy
 D

ev
el

op
m

en
t: 

G
as

/O
il 

in
fr

as
tru

ct
ur

e 
 - 

 

 
 

 
 

R
ed

uc
ed

 n
ea

r r
oa

ds
 v

s. 
of

f-
ro

ad
  

(0
.1

6 
vs

. 0
.2

8 
bi

rd
s p

er
 p

oi
nt

 c
ou

nt
, 

re
sp

ec
tiv

el
y)

 

R
oa

ds
:  

R
oa

ds
id

e,
 

O
ff

-r
oa

d 

 - + 

W
el

lic
om

e 
et

 a
l. 

(2
01

4)
 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 114

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

A
bu

nd
an

ce
 

 
B

re
ed

in
g 

- A
d 

 
A

bu
nd

an
ce

 
A

B
 

R
ed

uc
ed

 d
is

ta
nc

e 
to

 o
il 

an
d 

ga
s w

el
l 

in
fr

as
tru

ct
ur

e 
En

er
gy

 D
ev

el
op

m
en

t: 
G

as
/O

il 
in

fr
as

tru
ct

ur
e 

 - 
R

od
ge

rs
 a

nd
 

K
op

er
 (2

01
7)

 
 

 
 

M
T 

V
ar

io
us

 in
te

ns
iti

es
 o

f g
ra

zi
ng

 
G

ra
zi

ng
 in

te
ns

ity
 

- 
Li

ps
ey

 a
nd

 
N

au
gl

e 
(2

01
6)

 
 

 
 

 
R

ed
uc

tio
n 

in
 so

il 
pr

od
uc

tiv
ity

 
So

il 
pr

od
uc

tiv
ity

 
- 

Li
ps

ey
 a

nd
 

N
au

gl
e 

(2
01

7)
 

 
 

 
SK

  
N

at
iv

e 
pr

ai
rie

 v
s. 

ta
m

e 
gr

as
sl

an
d 

 
G

ra
ss

la
nd

 T
yp

e:
 

N
at

iv
e,

 
Ta

m
e 

 + - 

D
av

is
 e

t a
l. 

(1
99

9)
, D

oh
m

s 
(2

00
9)

 
 

 
 

Pa
ve

d 
an

d 
ra

is
ed

 ro
ad

s w
ith

 sm
oo

th
 

br
om

e;
 

N
ea

r t
w

o 
tra

ck
 ro

ad
s 

R
oa

ds
:  

Pa
ve

d 
ro

ad
, 

Tw
o 

tra
ck

 ro
ad

, 
In

va
si

ve
 p

la
nt

s 

 - + - 

Su
tte

r e
t a

l. 
(2

00
0)

 

 
 

 
M

al
e 

te
rr

ito
ry

 si
ze

 2
.5

 h
a 

(n
=3

0 
te

rr
ito

rie
s)

 
du

rin
g 

fir
st

 w
ee

k 
of

 fl
ed

gi
ng

 p
er

io
d 

N
A

 
N

A
 

D
av

is
 a

nd
 F

is
he

r 
(2

00
9)

 
 

 
 

In
cr

ea
si

ng
 g

ra
zi

ng
 in

te
ns

ity
 

G
ra

zi
ng

 In
te

ns
ity

 
- 

Sl
iw

in
sk

i (
20

11
) 

 
 

 
Ef

fe
ct

 o
f i

nc
re

as
in

g 
w

el
l d

en
si

ty
  

(0
-1

5.
7 

w
el

ls
 k

m
-2

) o
r v

eg
et

at
io

n 
st

ru
ct

ur
e 

En
er

gy
 D

ev
el

op
m

en
t: 

G
as

/O
il 

in
fr

as
tru

ct
ur

e,
 

V
eg

et
at

io
n 

st
ru

ct
ur

e 

 0 0 

K
al

yn
 B

og
ar

d 
an

d 
D

av
is

 (2
01

4)
 

 
 

 
SK

, N
D

 
 

N
at

iv
e 

pr
ai

rie
 v

s. 
 

al
l o

th
er

 ty
pe

s o
f g

ra
ss

la
nd

 
G

ra
ss

la
nd

 T
yp

e:
  

N
at

iv
e,

 
O

th
er

s 

 + - 

D
av

is
 (2

00
4)

, 
G

ra
nt

 e
t a

l. 
(2

00
4)

, D
av

is
 e

t 
al

. (
20

14
) 

 
 

 
 

R
ed

uc
ed

 (S
K

) a
nd

 a
bs

en
t (

N
D

) i
n 

bi
so

n 
gr

az
ed

 p
ra

iri
e 

G
ra

zi
ng

:  
B

is
on

 
 - 

Lu
ed

er
s e

t a
l. 

(2
00

6)
, P

ip
he

r 
(2

01
1)

 
A

bu
nd

an
ce

 
M

ig
ra

tio
n 

A
bu

nd
an

ce
 

- 
N

on
e 

 
 

 
A

bu
nd

an
ce

 
 

W
in

te
rin

g 
- A

d 
 

A
bu

nd
an

ce
 

 
M

ex
ic

o 
 

A
bu

nd
an

ce
 w

ith
 g

ra
ss

 ~
29

 c
m

 ta
ll 

V
eg

et
at

io
n 

st
ru

ct
ur

e 
+ 

(m
ax

) 
Po

ol
 e

t a
l. 

(2
00

2)
 

 
 

 
 

In
cr

ea
si

ng
 sh

ru
b 

de
ns

ity
 a

nd
 h

ei
gh

t 
 

V
eg

et
at

io
n 

st
ru

ct
ur

e:
 

Sh
ru

b 
de

ns
ity

, 
Sh

ru
b 

he
ig

ht
 

 - 0 

 

 
 

 
TX

 
 

Ef
fe

ct
 o

f w
in

d 
tu

rb
in

es
 

En
er

gy
 D

ev
el

op
m

en
t: 

 
W

in
d 

tu
rb

in
es

 
 0 

St
ev

en
s e

t a
l. 

(2
01

3)
 



 115  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

A
bu

nd
an

ce
 

 
W

in
te

rin
g 

- A
d 

 
A

bu
nd

an
ce

 
 

TX
 

>5
%

 sh
ru

b 
co

ve
r 

V
eg

et
at

io
n 

st
ru

ct
ur

e:
 

Sh
ru

b/
w

oo
dl

an
d 

co
ve

r 
 - 

G
ry

zb
ow

sk
i 

(1
98

2)
, M

ul
le

r 
(2

01
5)

 
 

 
 

 
G

ra
ss

 >
50

 c
m

 ta
ll 

V
eg

et
at

io
n 

st
ru

ct
ur

e 
- 

M
ul

le
r (

20
15

) 
A

bu
nd

an
ce

 
 

B
re

ed
in

g 
- A

d 
Te

rr
ito

ry
 S

iz
e 

A
B

 
Te

rr
ito

ry
 si

ze
 a

ve
ra

ge
 0

.1
-2

 h
a 

N
A

 
N

A
 

H
am

ilt
on

 (2
01

0)
 

 
 

 
M

T 
Te

rr
ito

ry
 si

ze
 a

ve
ra

ge
 0

.4
5 

ha
 (n

=4
1)

 
N

A
 

N
A

 
Jo

ne
s (

20
11

) 
 

 
 

SK
  

Te
rr

ito
ry

 si
ze

 a
ve

ra
ge

 2
.5

 h
a 

(n
=3

0)
 

N
A

 
N

A
 

D
av

is
 a

nd
 F

is
he

r 
(2

00
9)

 
 

 
 

 
Te

rr
ito

ry
 si

ze
 a

ve
ra

ge
 1

.9
 h

a 
(r

an
ge

 0
.1

-
5.

4 
ha

, n
=9

4)
 in

 n
at

iv
e 

pr
ai

rie
; 

Te
rr

ito
ry

 si
ze

 a
ve

ra
ge

 1
.7

 h
a 

(r
an

ge
 0

.4
-

6.
4 

ha
, n

=9
7)

 in
 ta

m
e 

ha
yf

ie
ld

s 

G
ra

ss
la

nd
 ty

pe
: N

at
iv

e,
 

Ta
m

e 
 

 
N

A
 

N
A

 

Fi
sh

er
 a

nd
 D

av
is

 
(2

01
1a

) 

A
bu

nd
an

ce
 

 
B

re
ed

in
g 

- A
d 

D
en

si
ty

 
 

M
T 

2 
bi

rd
s p

er
 1

00
 h

a 
m

ea
n 

(8
67

 p
ts

) 
21

 b
ird

s p
er

 1
00

 h
a 

m
ax

im
um

 
N

A
 

N
A

 
Li

ps
ey

 (u
np

ub
l. 

da
ta

) 
 

 
 

 
0.

5-
0.

8 
bi

rd
s p

er
 1

00
 h

a 
 

(2
01

1,
 2

01
4-

15
); 

1.
3-

3.
7 

bi
rd

s p
er

 1
00

 h
a 

 
(2

01
1,

 2
01

4-
17

) i
n 

B
C

R
 1

1;
 

3.
3-

5.
6 

bi
rd

s p
er

 1
00

 h
a 

 
(2

01
4,

 2
01

6-
17

) o
n 

B
LM

 la
nd

  
in

 B
C

R
 1

1 

N
A

 
N

A
 

B
ird

 C
on

se
rv

an
cy

 
of

 th
e 

R
oc

ki
es

 
(2

01
8)

 

 
 

 
N

D
 

D
ro

ug
ht

 y
ea

rs
 

 
C

lim
at

e:
 

Pr
ec

ip
ita

tio
n 

 - 
G

eo
rg

e 
et

 a
l. 

(1
99

2)
 

 
 

 
SK

 
22

-4
1 

bi
rd

s p
er

 1
00

 h
a 

11
-2

1 
pa

irs
 p

er
 1

00
 h

a 
N

A
 

N
A

 
M

ah
er

 (1
97

3)
 

 
 

 
 

In
cr

ea
si

ng
 p

at
ch

 si
ze

 
La

nd
sc

ap
e:

  
Pa

tc
h 

si
ze

 
 + 

D
av

is
 e

t a
l. 

(2
00

6)
 

 
 

 
M

N
, M

T,
 

N
D

, S
D

 
0.

21
 p

ai
rs

 p
er

 1
00

 h
a 

 
(r

an
ge

 0
-1

.4
2 

pa
irs

 p
er

 1
00

 h
a)

 
N

A
 

N
A

 
Ig

l (
20

09
) 

A
bu

nd
an

ce
 

M
ig

ra
tio

n 
D

en
si

ty
 

- 
N

on
e 

 
 

 
A

bu
nd

an
ce

 
W

in
te

rin
g 

- A
d 

D
en

si
ty

 
So

no
ita

, A
Z 

A
ve

ra
ge

 2
.5

3 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

8-
12

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 

 
 

 
B

oo
th

ee
l, 

N
M

 
A

ve
ra

ge
 0

.3
2 

bi
rd

s p
er

 1
00

 h
a 

 
(2

01
1-

12
) 

N
A

 
N

A
 

 

 
 

 
N

M
 

0.
4 

bi
rd

s p
er

 1
00

 h
a 

N
A

 
N

A
 

Po
ol

 e
t a

l. 
(2

01
2)

 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 116

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

A
bu

nd
an

ce
 

 
W

in
te

rin
g 

- A
d 

 
D

en
si

ty
  

O
te

ro
 M

es
a,

 
N

M
 

A
ve

ra
ge

 0
.4

5 
bi

rd
s p

er
 1

00
 h

a 
 

(2
01

1-
12

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 

 
 

 
TX

 
0-

19
.8

 b
ird

s p
er

 1
00

 h
a 

 
N

A
 

N
A

 
Ig

l a
nd

 B
al

la
rd

 
(1

99
9)

 
 

 
 

s. 
TX

 
 

17
.3

-2
4.

7 
bi

rd
s p

er
 1

00
 h

a 
N

A
 

N
A

 
K

os
te

ck
e 

et
 a

l. 
(2

01
5)

 
 

 
 

<0
.7

 b
ird

s p
er

 1
00

 h
a 

N
A

 
N

A
 

Sa
al

fe
ld

 e
t a

l. 
(2

01
6)

 
 

 
 

C
en

tra
l 

co
as

ta
l T

X
 

A
ve

ra
ge

 d
en

si
tie

s o
n 

di
ff

er
en

t  
st

ud
y 

pl
ot

s p
er

 y
ea

r: 
4 

bi
rd

s p
er

 1
00

 h
a 

(1
97

9)
; 

90
, 2

8,
 a

nd
 4

2 
bi

rd
s p

er
 1

00
 h

a 
(1

97
7,

 
19

78
, 1

97
9,

 re
sp

ec
tiv

el
y)

; 
80

 a
nd

 6
4 

bi
rd

s p
er

 1
00

 h
a 

(1
97

9 
an

d 
19

79
, r

es
pe

ct
iv

el
y)

 

N
A

 
N

A
 

G
ry

zb
ow

sk
i 

(1
98

0,
 1

98
2)

 

 
 

 
Sa

n 
Pa

tri
ci

o 
C

o.
, T

X
 

4.
4 

bi
rd

s p
er

 1
00

 h
a 

N
A

 
N

A
 

Em
le

n 
(1

97
2)

 

 
 

 
M

ar
fa

, T
X

 
A

ve
ra

ge
 2

.9
 b

ird
s p

er
 1

00
 h

a 
 

(2
00

9-
11

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 

 
 

 
A

ve
ra

ge
 m

ea
n 

de
ns

ity
 o

f 1
.6

-1
0.

1 
bi

rd
s 

pe
r 1

00
 h

a 
(2

01
4-

17
) 

N
A

 
 

N
A

 
B

ird
 C

on
se

rv
an

cy
 

of
 th

e 
R

oc
ki

es
 

(u
np

ub
l. 

da
ta

) 
 

 
 

A
lto

 
C

on
ch

os
, 

C
hi

hu
ah

ua
 

A
ve

ra
ge

 0
.8

5 
bi

rd
s p

er
 1

00
 h

a 
 

(2
01

2-
13

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 

 
 

 
C

ua
tro

 
C

ié
ne

ga
s, 

C
oa

hu
ila

 

A
ve

ra
ge

 1
.7

7 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
10

) 
N

A
 

N
A

 
 

 
 

 
C

uc
hi

lla
s d

e 
la

 Z
ar

ca
, 

D
ur

an
go

 

A
ve

ra
ge

 6
.3

6 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
12

) 
N

A
 

N
A

 
 

 
 

 
Ja

no
s, 

C
hi

hu
ah

ua
 

A
ve

ra
ge

 2
.5

8 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
12

) 
N

A
 

N
A

 
 

 
 

 
La

gu
na

s d
el

 
Es

te
, 

C
hi

hu
ah

ua
 

A
ve

ra
ge

 2
.5

3 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

9-
12

) 
N

A
 

N
A

 
  



 117  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

A
bu

nd
an

ce
 

W
in

te
rin

g 
- A

d 
D

en
si

ty
 

Ll
an

o 
La

s 
A

m
ap

ol
as

, 
C

hi
hu

ah
ua

 

A
ve

ra
ge

 4
.0

1 
bi

rd
s p

er
 1

00
 h

a 
 

(2
01

1-
12

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 
 

 
 

 
M

al
pa

ís
, 

D
ur

an
go

 
A

ve
ra

ge
 3

.3
3 

bi
rd

s p
er

 1
00

 h
a 

 
(2

01
0-

20
13

) 
N

A
 

N
A

 
 

 
 

 
M

ap
im

í, 
C

hi
hu

ah
ua

 
an

d 
D

ur
an

go
 

A
ve

ra
ge

 0
.8

3 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
20

12
) 

N
A

 
N

A
 

 

 
 

 
El

 T
ok

io
, 

pr
im

ar
ily

 
C

oa
hu

ila
 

A
ve

ra
ge

 6
.9

5 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
13

); 
A

ve
ra

ge
 8

.6
 b

ird
s p

er
 1

00
 h

a 
 

(2
00

7-
12

), 
m

ax
 1

2 
bi

rd
s p

er
 1

00
 h

a 

N
A

 
N

A
 

C
EC

 (2
01

3)
, 

Po
ol

 e
t a

l. 
(2

01
2)

 

 
 

 
V

al
le

s 
C

en
tra

le
s, 

C
hi

hu
ah

ua
 

A
ve

ra
ge

 2
.5

2 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
13

) 
 

N
A

 
N

A
 

C
EC

 (2
01

3)
 

 
 

 
V

al
le

 
C

ol
om

bi
a,

 
C

oa
hu

ila
 

A
ve

ra
ge

 9
.6

9 
bi

rd
s p

er
 1

00
 h

a 
 

(2
00

7-
13

) 
N

A
 

N
A

 
C

EC
 (2

01
3)

 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

N
es

t S
uc

ce
ss

 
A

B
 

N
es

tin
g 

su
cc

es
s:

 4
6%

 (n
=3

3)
 c
 

Pr
ed

at
io

n,
  

In
cr

ea
si

ng
 p

re
ci

pi
ta

tio
n 

- -  
G

au
de

t (
20

13
) 

 
 

 
 

N
es

tin
g 

su
cc

es
s:

 5
2%

 (n
=2

1)
 c
 

Pr
ed

at
io

n,
  

pa
ra

si
tis

m
 c
 

- - 
Lu

dl
ow

 (2
01

3)
 

 
 

 
 

M
B

 
N

es
tin

g 
su

cc
es

s:
 4

4%
 (n

=1
7)

 
Pr

ed
at

io
n 

- 
D

av
is

 (1
99

4)
, 

D
av

is
 a

nd
 S

ea
ly

 
(2

00
0)

 
 

 
 

M
T 

N
es

tin
g 

su
cc

es
s:

 2
4%

 c , 
 

M
ay

fie
ld

 e
st

im
at

e:
 3

7%
 (n

=1
28

)  
Pr

ed
at

io
n,

  
W

ea
th

er
 

- - 
Jo

ne
s e

t a
l. 

(2
01

0)
 

 
 

 
M

T 
an

d 
N

D
 

N
es

t s
ur

vi
va

l: 
33

%
  

(lo
gi

st
ic

 e
xp

os
ur

e 
m

et
ho

d)
 

Te
m

pe
ra

tu
re

,  
H

ab
ita

t C
on

di
tio

ns
 

- - 
B

er
na

th
-P

la
is

te
d 

et
 a

l. 
(2

01
8)

 
 

 
 

SK
  

N
es

tin
g 

su
cc

es
s:

 2
4%

 c , 
 

M
ay

fie
ld

 e
st

im
at

e 
(n

=6
5)

 
Pr

ed
at

io
n 

- 
D

av
is

 (2
00

3)
 

 
 

 
 

N
es

tin
g 

su
cc

es
s:

 4
6%

 (n
=6

3)
 

Pr
ed

at
io

n 
- 

Pi
ph

er
 (2

01
1)

 
 

 
 

 
N

es
tin

g 
su

rv
iv

al
: 

75
%

 (n
=1

4,
 g

ra
ze

d)
 d
,  

66
%

 (n
=1

7,
 u

ng
ra

ze
d)

 d
 

Pr
ed

at
io

n,
  

G
ra

zi
ng

 
- 0 

Lu
sk

 a
nd

 K
op

er
 

(2
01

3)
 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 118

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

N
es

t S
uc

ce
ss

 
SK

 
N

es
tin

g 
su

cc
es

s:
 3

4%
 (n

=1
87

) c
 

Pr
ed

at
io

n 
- 

D
av

is
 (2

01
4)

 
 

 
 

 
Ef

fe
ct

 o
f u

ng
ra

ze
d 

an
d 

m
od

er
at

e 
gr

az
ed

 
pr

ai
rie

 v
s. 

lig
ht

 g
ra

ze
d 

G
ra

zi
ng

: 
U

ng
ra

ze
d/

 
M

od
er

at
e,

 
Li

gh
t 

 +  - 

Pi
ph

er
 e

t a
l. 

(2
01

6)
 

 

 
 

 
 

Ef
fe

ct
 o

f y
ea

rs
 g

ra
ze

d 
 

(2
-3

 y
ea

rs
 v

s 1
5+

 y
ea

rs
) 

G
ra

zi
ng

: 
Fr

eq
ue

nc
y 

 0 
 

 
 

 
Ef

fe
ct

 o
f s

to
ck

in
g 

ra
te

:  
lig

ht
 o

r m
od

er
at

e 
G

ra
zi

ng
: 

In
te

ns
ity

 
 - 

Lu
sk

 (2
00

9)
, 

Lu
sk

 a
nd

 K
op

er
 

(2
01

3)
 

 
 

 
 

In
cr

ea
si

ng
 v

eg
et

at
io

n 
de

ns
ity

  
an

d 
lit

te
r d

ep
th

 
G

ra
ss

la
nd

 c
on

di
tio

n 
- 

Lu
sk

 a
nd

 K
op

er
 

(2
01

3)
 

 
 

 
 

O
ve

ra
ll 

ne
st

 su
cc

es
s:

 2
7%

  
(r

an
ge

 1
.6

-6
3.

5%
, n

=5
8)

 
Pr

ed
at

io
n 

- 
Su

tte
r e

t a
l. 

(2
01

6)
 

 
 

 
 

N
es

tin
g 

su
cc

es
s:

  
Pl

an
te

d 
gr

as
sl

an
ds

  
(3

0%
, M

ay
fie

ld
 2

5%
, n

=7
6)

;  
N

at
iv

e 
gr

as
sl

an
ds

  
(3

5%
, M

ay
fie

ld
 2

3%
, n

=1
10

) 

G
ra

ss
la

nd
 ty

pe
: 

Pl
an

te
d,

 
N

at
iv

e 

 0 
D

av
is

 (2
01

7)
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

Pr
od

uc
tiv

ity
 

A
B

 
1.

9 
ho

st
 y

ou
ng

 fl
ed

ge
d 

pe
r n

es
t (

n=
21

), 
3.

6 
ho

st
 y

ou
ng

 fl
ed

ge
d 

pe
r s

uc
ce

ss
fu

l n
es

t 
(n

=1
1)

 

N
A

 
N

A
 

Lu
dl

ow
 e

t a
l. 

(2
01

4)
 

 
 

 
M

B
 

 
0.

9 
yo

un
g 

fle
dg

ed
 p

er
 n

es
t (

n=
un

kn
ow

n)
, 

2.
5 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=1

7)
 

Pr
ed

at
io

n 
N

A
 

D
av

is
 (1

99
4)

, 
D

av
is

 a
nd

 S
ea

ly
 

(2
00

0)
 

 
 

 
 

Ef
fe

ct
 o

f g
ra

zi
ng

 ty
pe

:  
gr

az
ed

 o
r u

ng
ra

ze
d 

on
 n

um
be

r o
f y

ou
ng

 
fle

dg
ed

 p
er

 n
es

t o
r s

uc
ce

ss
fu

l n
es

t (
n=

35
)  

G
ra

zi
ng

: 
In

te
ns

ity
 

 0 
Lu

sk
 (2

00
9)

 

 
 

 
M

T 
1.

3 
yo

un
g 

fle
dg

ed
 p

er
 n

es
t (

n=
12

9)
, 

3.
4 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=4

9)
 

Pr
ed

at
io

n 
- 

Jo
ne

s e
t a

l. 
(2

01
0)

 

 
 

 
SK

  
1.

0 
yo

un
g 

fle
dg

ed
 p

er
 n

es
t (

n=
65

), 
3.

4 
yo

un
g 

fle
dg

ed
 p

er
 su

cc
es

sf
ul

 n
es

t 
(n

=u
nk

no
w

n)
 

A
nn

ua
l v

ar
ia

tio
n,

 
Pr

ed
at

io
n 

- - 
D

av
is

 (2
00

3b
) 

 
 

 
 

In
cr

ea
si

ng
 p

at
ch

 si
ze

 e
ff

ec
t  

on
 n

um
be

r o
f f

le
dg

lin
gs

 
La

nd
sc

ap
e:

 
Pa

tc
h 

si
ze

 
 + 

D
av

is
 e

t a
l. 

(2
00

6)
 



 119  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

Pr
od

uc
tiv

ity
 

SK
 

2.
9 

yo
un

g 
fle

dg
ed

 p
er

 n
es

t (
n=

13
), 

3.
4 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t o

n 
gr

az
ed

 si
te

s (
n=

11
); 

2.
6 

yo
un

g 
fle

dg
ed

 p
er

 n
es

t (
n=

17
), 

3.
7 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t o

n 
un

gr
az

ed
 si

te
s (

n=
12

) 

G
ra

zi
ng

 
0 

 
Lu

sk
 (2

00
9)

 

 
 

 
 

1.
7 

yo
un

g 
fle

dg
ed

 p
er

 n
es

t (
n=

33
), 

3.
7 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=1

5)
 

Pr
ed

at
io

n 
- 

G
au

de
t (

20
13

) 

 
 

 
 

N
um

be
r o

f n
es

tli
ng

s s
ur

vi
vi

ng
 to

 d
ay

 8
 

w
ith

 re
sp

ec
t t

o 
di

st
an

ce
 to

 p
ip

el
in

e 
 

rig
ht

-o
f-

w
ay

 

En
er

gy
 D

ev
el

op
m

en
t: 

D
is

ta
nc

e 
fr

om
 p

ip
el

in
e 

 + 
Su

tte
r e

t a
l. 

(2
01

6)
 

 
 

 
 

Pl
an

te
d 

gr
as

sl
an

ds
: 

0.
9 

yo
un

g 
fle

dg
ed

 p
er

 n
es

t (
n=

76
), 

2.
9 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=2

4)
; 

N
at

iv
e 

gr
as

sl
an

ds
: 

1.
2 

yo
un

g 
fle

dg
ed

 p
er

 n
es

t (
n=

76
), 

3.
3 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=3

9)
 

Pr
ed

at
io

n,
 

G
ra

ss
la

nd
 ty

pe
: 

Pl
an

te
d,

 
N

at
iv

e 

-  - 0 

D
av

is
 (2

01
7)

 

 
 

 
 

3.
6 

yo
un

g 
fle

dg
ed

 p
er

 su
cc

es
sf

ul
 n

es
t 

(n
=2

4)
 

Pr
ed

at
io

n 
- 

Su
tte

r e
t a

l. 
(2

01
6)

 
R

ep
ro

du
ct

io
n 

B
re

ed
in

g 
B

ro
w

n-
he

ad
ed

 
C

ow
bi

rd
 

(B
H

C
O

) 
Pa

ra
si

tis
m

 

A
B

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=2
1 

ne
st

s)
 

N
A

 
0 

Lu
dl

ow
 e

t a
l. 

(2
01

4)
 

 
 

 
M

B
 

15
%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=2
0 

ne
st

s)
  

Pa
ra

si
tis

m
  

- 
D

e 
Sm

et
 (1

99
2)

 

 
 

 
18

%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=1

7 
ne

st
s)

  
Pa

ra
si

tis
m

  
- 

D
av

is
 (1

99
4)

, 
D

av
is

 a
nd

 S
ea

ly
 

(2
00

0)
 

 
 

Pa
ra

si
tis

m
 ra

te
s w

ith
 d

ec
re

as
in

g 
pa

tc
h 

si
ze

 
fr

om
 6

4 
ha

 to
 2

2 
ha

 
Pa

tc
h 

si
ze

  
- 

D
av

is
 a

nd
 S

ea
ly

 
(2

00
0)

 
 

 
    

M
T 

2%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=1

28
 n

es
ts

)  
Pa

ra
si

tis
m

  
- 

Jo
ne

s e
t a

l. 
(2

01
0)

 
 

 
 

0%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=7

 n
es

ts
) 

N
A

 
0 

Pu
lli

am
 a

nd
 

U
SF

W
S 

(u
np

ub
l. 

da
ta

) 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 120

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

B
ro

w
n-

he
ad

ed
 

C
ow

bi
rd

 
(B

H
C

O
) 

Pa
ra

si
tis

m
 

N
D

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=7
 n

es
ts

)  
N

A
 

0 
G

ra
nf

or
s e

t a
l. 

(2
00

1)
 

 
 

 
SK

  
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=3
3 

ne
st

s)
  

N
A

 
0 

M
ah

er
 (1

97
3)

 

 
 

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=2
4 

ne
st

s)
 

N
A

 
0 

D
al

e 
un

pu
bl

. d
at

a.
 

in
 D

av
is

 e
t a

l. 
(2

01
4)

 
 

 
 

 
15

%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=6

5 
ne

st
s)

  
Pa

ra
si

tis
m

  
- 

D
av

is
 (2

00
3)

 
 

 
 

 
16

%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=1

9 
ne

st
s)

  
Pa

ra
si

tis
m

  
- 

K
lip

pe
ns

tin
e 

an
d 

Se
al

y 
(2

00
8)

 
 

 
 

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=1
1 

ne
st

s)
  

N
A

 
0 

Lu
sk

 (2
00

9)
 

 
 

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=6
1 

ne
st

s)
  

N
A

 
0 

Pi
ph

er
 (2

01
1)

 
 

 
 

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=3
3 

ne
st

s)
  

N
A

 
0 

G
au

de
t (

20
13

) 
 

 
 

1%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=6

9 
ne

st
s)

 
Pa

ra
si

tis
m

 
- 

Su
tte

r e
t a

l. 
(2

01
6)

 
 

 
 

 
0%

 B
H

C
O

 p
ar

as
iti

sm
 (n

=5
0 

ne
st

s)
   

N
A

 
0 

Su
tte

r, 
R

oy
al

 
Sa

sk
at

ch
ew

an
 

M
us

eu
m

, R
eg

in
a,

 
Sa

sk
at

ch
ew

an
 

un
pu

bl
. d

at
a 

fid
e 

J. 
Sh

af
fe

r 
 

 
 

M
N

, M
T,

 
N

D
, S

D
 

0%
 B

H
C

O
 p

ar
as

iti
sm

 (n
=2

 n
es

ts
)  

N
A

 
0 

Ig
l a

nd
 Jo

hn
so

n 
(2

00
7)

 
R

ep
ro

du
ct

io
n 

B
re

ed
in

g 
N

es
t 

Pl
ac

em
en

t 
SK

 
Ef

fe
ct

 o
f d

is
ta

nc
e 

fr
om

 p
ip

el
in

e 
rig

ht
-o

f-
w

ay
 o

n 
nu

m
be

r o
f n

es
ts

 
En

er
gy

 D
ev

el
op

m
en

t: 
D

is
ta

nc
e 

fr
om

 p
ip

el
in

e 
 0 

Su
tte

r e
t a

l. 
(2

01
6)

 
R

ep
ro

du
ct

io
n 

B
re

ed
in

g 
N

um
be

r o
f 

C
lu

tc
he

s 
SK

 
A

ve
ra

ge
 1

.5
 c

lu
tc

he
s p

er
 y

ea
r, 

so
m

e 
lik

el
y 

du
e 

to
 re

-n
es

tin
g 

af
te

r f
ai

lu
re

. D
ou

bl
e-

br
oo

di
ng

 ra
te

s p
oo

rly
 k

no
w

n 

N
A

 
N

A
 

M
ah

er
 (1

97
3)

 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

C
lu

tc
h 

Si
ze

 
SK

 
A

ve
ra

ge
 4

-5
 e

gg
s p

er
 c

lu
tc

h,
  

ra
ng

e 
3-

6 
N

A
 

N
A

 
D

av
is

 (2
00

3)
, 

Lu
dl

ow
 e

t a
l. 

(2
01

4)
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

D
ai

ly
 N

es
t 

Su
rv

iv
al

 
M

T 
Ef

fe
ct

 o
f d

is
ta

nc
e 

to
 ro

ad
s 

R
oa

ds
 

0 
Jo

ne
s a

nd
 W

hi
te

 
(2

01
2)

 



 121  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Po
pu

la
tio

n 
Pa

ra
m

et
er

 
L

ife
 C

yc
le

 
Ph

as
e/

 

A
ge

 C
la

ss
 a  

Pa
ra

m
et

er
 

R
eg

io
n 

E
st

im
at

e 
C

ov
ar

ia
te

  
E

ff
ec

t b
 

R
ef

er
en

ce
 

R
ep

ro
du

ct
io

n 
B

re
ed

in
g 

D
ai

ly
 N

es
t 

Su
rv

iv
al

 
SK

 
Ef

fe
ct

 o
f g

ra
zi

ng
: g

ra
ze

d 
vs

. u
ng

ra
ze

d 
G

ra
zi

ng
 

0 
Lu

sk
 (2

00
9)

 

 
 

 
 

Ef
fe

ct
 o

f i
nc

re
as

in
g 

di
st

an
ce

 fr
om

 p
ip

el
in

e 
rig

ht
-o

f-
w

ay
 

En
er

gy
 D

ev
el

op
m

en
t: 

D
is

ta
nc

e 
fr

om
 p

ip
el

in
e 

 + 
Su

tte
r e

t a
l. 

(2
01

6)
 

Su
rv

iv
al

 
B

re
ed

in
g 

- F
l 

Su
rv

iv
al

 
SK

 
29

%
 c

ha
nc

e 
of

 fl
ed

gl
in

gs
 su

rv
iv

in
g 

 
27

 d
ay

s, 
 

su
rv

iv
al

 w
as

 h
ig

he
r i

n 
na

tiv
e 

gr
as

sl
an

ds
  

G
ra

ss
la

nd
 T

yp
e:

 
Pr

ed
at

io
n,

 
N

at
iv

e,
 

Pl
an

te
d 

 + + - 

C
O

SE
W

IC
 

(2
01

0)
, D

av
is

 a
nd

 
Fi

sh
er

 (2
00

9)
 

Su
rv

iv
al

 
B

re
ed

in
g 

- F
l 

D
ai

ly
 

Su
rv

iv
al

 R
at

e 
SK

  
0.

97
1+

0.
00

7 
SE

 in
 n

at
iv

e 
pr

ai
rie

, 
0.

85
7+

0.
03

7 
SE

 in
 re

st
or

ed
 g

ra
ss

la
nd

 
G

ra
ss

la
nd

 T
yp

e:
 

N
at

iv
e 

R
es

to
re

d 

 + - 

Fi
sh

er
 a

nd
 D

av
is

 
(2

01
1b

) 

Su
rv

iv
al

 
B

re
ed

in
g 

- A
d 

Su
rv

iv
al

 
- 

N
on

e 
 

 
 

Su
rv

iv
al

 
B

re
ed

in
g 

- A
d 

 
Si

te
 F

id
el

ity
 

M
T 

2%
 (1

 o
f 4

8)
 

U
nk

no
w

n 
N

A
 

Jo
ne

s e
t a

l. 
(2

00
7)

 
SK

 
M

al
e 

re
tu

rn
 ra

te
: 4

%
 (8

 o
f 1

90
) 

Fe
m

al
e 

re
tu

rn
 ra

te
: 2

.7
%

 (2
 o

f 7
4)

 
U

nk
no

w
n 

N
A

 
D

av
is

 e
t a

l. 
(2

01
4)

 
Su

rv
iv

al
 

B
re

ed
in

g 
- F

l 
N

at
al

 S
ite

 
Fi

de
lit

y 
M

T 
0 

of
 1

60
 b

an
de

d 
ne

st
lin

gs
 re

tu
rn

ed
 

U
nk

no
w

n 
N

A
 

Jo
ne

s e
t a

l. 
(2

00
7)

 

 
 

 
SK

 
0 

of
 1

68
 b

an
de

d 
ne

st
lin

gs
 re

tu
rn

ed
 

U
nk

no
w

n 
N

A
 

D
av

is
 e

t a
l. 

(2
01

4)
 

Su
rv

iv
al

 
B

re
ed

in
g 

- A
d 

 
Lo

ng
ev

ity
 

SK
 

O
ne

 m
al

e 
4 

ye
ar

s o
ld

, o
ne

 fe
m

al
e 

at
 le

as
t 3

 
ye

ar
s o

ld
 

N
A

 
N

A
 

D
av

is
 e

t a
l. 

(2
01

4)
 

Su
rv

iv
al

 
M

ig
ra

tio
n 

Su
rv

iv
al

 
- 

N
on

e 
 

 
 

Su
rv

iv
al

 
M

ig
ra

tio
n 

St
op

ov
er

 
Ec

ol
og

y 
- 

N
on

e 
 

 
 

Su
rv

iv
al

 
W

in
te

rin
g 

Si
te

 F
id

el
ity

 
- 

N
on

e 
 

 
 

Su
rv

iv
al

 
W

in
te

rin
g 

Su
rv

iv
al

 
- 

N
on

e 
 

 
 

a 
A

d–
 A

du
lt,

 F
l –

Fl
ed

gl
in

g 
b  E

ffe
ct

: =
 is

 a
 p

os
iti

ve
 re

sp
on

se
, -

 =
 n

eg
at

iv
e 

re
sp

on
se

, 0
 =

 n
o 

ef
fe

ct
, N

A
 =

 n
ot

 a
pp

lic
ab

le
.  

c  N
es

t s
uc

ce
ss

 =
 ra

w
 %

 o
f n

es
ts

 th
at

 w
er

e 
su

cc
es

sf
ul

  
d  N

es
t t

ha
t f

le
dg

ed
 a

t l
ea

st
 o

ne
 h

os
t o

r c
ow

bi
rd

 c
hi

ck
 

 



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 122

Appendix H. Vital rates and demographic   
parameters for Chestnut-collared Longspur.    
       

Vital rates, demographic information, and 
effects of habitat and landscape on 
abundance and density for Chestnut-
collared Longspur.
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Appendix I. Vital rates and demographic    
parameters for McCown’s Longspur.      
    

Vital rates, demographic information, and 
effects of habitat and landscape on 
abundance and density for McCown’s 
Longspur.  
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Appendix J. Vital rates and demographic   
parameters for Baird’s Sparrow.       
   

Vital rates, demographic information, and 
effects of habitat and landscape on 
abundance and density for Baird’s Sparrow.  
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Appendix K. Response to management by   
Sprague’s Pipit.          

Responses to management type, i.e., cattle 
grazing, unless otherwise noted, fire, and 
mowing/haying, by Sprague’s Pipit 
breeding in the grasslands of the Northern 
Great Plains. 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Grazing     
Early summer  

 
After 15 July 

 
Season long 

 
Early season 
(late Apr –  
Mid-June) 

+ 
 

+ 
 
- 
 
- 

AB 
 

Mixed-grass 
 
 
 
 
 

Tame 

Prescott and Wagner 
(1996) 

Heavy -  Mixed-grass 
 

Owens and Myres (1973) 

Season long 
 

Twice-over 
rotation 

0  MB 
 

Mixed-grass 
 
 

 

Ranellucci (2010), 
Ranellucci et al. (2012) 

Various levels of 
grazing 

0 MT 
 

 Lipsey and Naugle (2017) 

Moderate 
 

Heavy 

+ 
 

+ 

ND 
 

 Kantrud (1981) 

Unburned, idle 
 

2 years post burn 

- (absent)  
 

+  
(max abundance) 

  Madden (1996) 

Season long 
 

Twice-over 
rotation 

0   Schneider (1998) 

Grazing and Fire: 
Burned and 

rotational grazed  
 

Burned 

 
0 
 
 
 

  Danley et al. (2004) 

Grazed by: 
Cattle 

 
Bison 

 
+ 
 
- 

  Lueders et al. (2006) 

Moderate 
 

Ungrazed 

0 
 
 

SK 
 
 

 Bleho (2009) 

Grazing and Fire: 
1 year post burn, 

grazed or 
ungrazed 

 
2 years post burn 

 
- 
 
 
 
- 

  White (2009) 

Light/Moderate 
grazing, different 

stocking rates 

0 c   Lusk (2009), Lusk and 
Koper (2013), Pipher et al. 

(2016) 
Ungrazed 

 
Moderate 

 
Light 

 
2-3 years vs  

15 years 

+ c, d 
 

+ 
 
- 
 

0 c 

  Pipher et al. (2016) 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Ungrazed 
 
 

Heavy 

+  
(max abundance) 

 
- (lowest 

abundance) 

SK Mixed-grass 
 

Sliwinski (2011) 

Grazing and Fire: 
Unburned, 
ungrazed 

 
Unburned, 

grazed 
 

Burned (1-5 
years post burn), 

grazed 
 

Burned (1-5 
years post burn), 

ungrazed 

 
+  

(max abundance) 
 

+ 
 
 
- 
 
 
 
- 
 

  Richardson et al. (2014) 

Mowing/Haying     
Year 1 post 

haying 
- (avoided until 

vegetation 
recovered) 

AB 
 

Mixed-grass 
 
 

Owens and Myres (1973),  
Dale et al. (1997) 

1 year post 
haying 

 
Moderate/heavy 

grazing 
 

Light grazing 

- (avoided) 
 
 

+ 
 
 
- 

ND  Kantrud (1981) 

Unhayed 
 

Annually hayed 
 
 
 

Periodic hayed 
 

Idle cultivated 
hayland 

+ (maximum) a, c 
 

+ a 

- 3 weeks post 
mowing c 

 

- a 

 

- a, + c 

 

SK 
 

 Dale et al. (1997) 

Late July 
mowing 

+ (suitable for 
nesting next 

season) 

SK Mixed-grass 
 

Fisher and Davis (2011a) 

Fire     
Years since burn: 
1, 2, 7, 40 years 

0 MB 
 

Mixed-grass 
 

Champagne (2011) 

Unburned, idle 
 

2 years post burn 

- (absent)  
 

+  
(max abundance) 

ND 
 

 Madden (1996) 

Burned 4 times 
in 15 years 

 
Burned 1-2 times 

in 15 years  
 

Unburned 

+  
(max abundance) 

 
+ 
 
 
- 

  Madden et al. (1999) 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Burned and 
rotational grazed  

 
Burned 

0 
 
 

0 

ND 
 

Mixed-grass 
 

Danley et al. (2004) 

Fall + b SK  Pylypec (1991) 
a = Grazing effects on abundance: + increase, - decrease, 0 = no effect, S = similar, as reported by authors.  
Effects refer to abundance, unless otherwise noted above. 
b = Density returned to level of unburned areas (fescue pasture) after 2 years. 
c = Grazing effects on nesting success 
d = Effect only found in one year of a two year study. 
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Appendix L. Response to management by   
Chestnut-collared Longspur.        
  

Responses to management type, i.e., cattle 
grazing, unless otherwise noted, fire, and 
mowing/haying, by Chestnut-collared 
Longspur breeding in the grasslands of the 
Northern Great Plains. 



 157  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Grazing     
Heavy + AB Mixed-grass Owens and Myres (1973) 

Season long  
 

Twice-over 
rotation 

+ 
 
- 

  Ranellucci (2010),  
Ranellucci et al. (2012) 

Light/Moderate 
Summer grazing 

+ CO Shortgrass Giezentanner (1970) 

Heavy 0   Ryder (1980) 
Rest-rotation 

 
Season-long 

0 
 

0 

MT Mixed-grass 
 

 

Golding and Dreitz (2017) 

Grazing and 
Mowing: 

1 year post 
haying 

 
Moderate/heavy 

grazing 
 

Light grazing 

 
 
- 
 
 

+ (max) 
 
 
- 

ND  Kantrud (1981) 

Grazing and Fire: 
Burned 4 times  

in 15 yrs 
 

Graze: Season 
long 

 
Ungrazed (long 

term) 

 
+ 
 
 
- 
 
 
- 

  Madden et al. (1999) 

Heavy/Extreme  
 

Light/Moderate 

+ 
 
- 

  Salo et al. (2004) 

Grazing and Fire: 
1 yr post burn 

 
Unburned,  
Ungrazed 

 
Burned, Grazed 

 
Burned, 

Ungrazed 
 

Unburned, 
Grazed 

 
+ 
 
- 
 
 

S 
 

S 
 
 

S 

SK 
 
 
 
 
 
 
 
 
 
 
 

 

 White (2009) 

2-3 yrs 
 

>15 yrs 

+ 
 
- 

  Pipher et al. (2016) 

Grazing: 
Cattle/Bison 

grazing  
 

Moderate  

 
S 
 
 

+ 

  Sliwinski (2011) 

Grazed 
 

Ungrazed 

+ (3x greater) 
 
- 

  Lusk (2009), Bleho (2009) 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Grazing and Fire: 
Grazing 

 
Burn (1-4 yrs 

post burn) 
 

Burned, Grazed 
 

Burned, 
Ungrazed 

 
+ 
 

+ 
 
 
- 
 
- 

SK Mixed-grass 
 

Richardson et al. (2014) 

Mowing/Haying     
Grazing and 

Mowing: 
1 year post 

haying 
 

Moderate/heavy 
grazing 

 
Light grazing 

 
 
- 
 
 

+ (max) 
 
 
- 

ND Mixed-grass 
 

Kantrud (1981) 

Fire     
Grazing and Fire: 
Burned 4 times  

in 15 yrs 
 

Graze:  
Season long 

 
Ungrazed  

(long term) 

 
+ 
 
 
 
- 
 
- 

ND Mixed-grass 
 
 

Madden et al. (1999) 

Spring + short term SD  Huber and Stouter (1984) 
1 yr post burn 

 
2 yrs post burn 

- 
 

+ (abundance 
equal to 

ungrazed) 

SK 
 

 Maher (1973) 

Grazing and Fire: 
Grazing 

 
Burn (1-4 yrs 

post burn) 
 

Burned, Grazed 
 

Burned, 
Ungrazed 

 
+ 
 

+ 
 
 
- 
 
- 

  Richardson et al. (2014) 

a = Grazing effects on abundance: + increase, - decrease, 0 = no effect, S = similar, as reported by authors.  
Effects refer to abundance, unless otherwise noted above. 
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Appendix M. Response to management by   
McCown’s Longspur.          

Responses to management type, i.e., cattle 
grazing, unless otherwise noted, fire, and 
mowing/haying, by McCown’s Longspur 
breeding in the grasslands of the Northern 
Great Plains. 
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Management  
Type 

Response to 
Management a 

Region Grassland Type Reference 

Grazing     
Moderate to heavy + AB Mixed-grass 

 
Wershler et al. (1991) 

Season long 
 

Early summer 

+ 
 

+ 

  Prescott et al. (1993) 

Season long 
 

Early season 

+ 
 
- 

AB/SK Mixed-grass 
  

Mixed-grass, with 
crested wheatgrass 

Dale and McKeating 
(1996) 

 

Heavy  
 

Moderate 

+ 
 

+ 

CO, MT, ND, 
NE, WY 

Mixed-grass 
 

Kantrud and Kologiski 
(1982) 

Summer 
 

Winter 

+ 
 
- 

CO Shortgrass Giezentanner and Ryder 
(1969), Giezentanner 
(1970), Wiens (1970) 

Heavy 
 

Light 

+ 
 
- 

  Giezentanner (1970) 

Heavy +   Ryder (1980) 
Heavy  

 
Moderate 

- nesting (lowest) 
 

- nesting 

  With (1994) 

Rest-rotation 
 

Season-long 

+ 
 
- 

MT Mixed-grass 
 

Golding and Dreitz (2017) 

Idle 
 

Heavy 
 

Light/Moderate 

- (not used) 
 

+ 
 
- 

SK 
 
 

 Felske (1971) 

Grazed 
 

Ungrazed 

+ 
 
- 

  Bleho (2009) 

Grazing and Fire: 
Grazing and/or 

burning 

 
0 

  White (2009) 

Heavy +   Sliwinski (2011) 
Grazing and Fire: 

Grazed 
 

Burned  

 
+ b 

 

0 

  Richardson (2012) 

Fire     
Grazing and Fire: 

Grazing and/or 
burning 

 
0 

SK Mixed-grass 
 

White (2009) 

Grazing and Fire: 
Grazed 

 
Burned  

 
+ b 

 

0 

SK Mixed-grass 
 

Richardson (2012) 

a = Grazing effects on abundance: + increase, - decrease, 0 = no effect, as reported by authors. Effects refer to 
abundance, unless otherwise noted above. 
b = Grazing preferred regardless of burn history 
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Appendix N. Response to management by Baird’s 
Sparrow.        

Responses to management type, i.e., cattle 
grazing, unless otherwise noted as bison, 
fire, and mowing, by Baird’s Sparrow 
breeding in the grasslands of the Northern 
Great Plains. 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Grazing     
Heavy/ 

continuous 
- AB Mixed-grass Owens and Myres (1973) 

Light/Moderate in 
wet years 

+  Wershler et al. (1991) 

Grazing and 
Mowing: 

Mowed and winter 
grazing  

 
 

- (avoided)  
 

 Native 
hayfields 

Mahon (1995) 

Early-season tame 
 

Early-season native 
 

Deferred-grazed 
native 

 
Season-long native 

grazed 

0 b  Mixed-grass 
 

Prescott and Wagner 
(1996) 

Heavy/ 
continuous 

- MB  De Smet and Conrad 
(1991) 

Heavy/ 
continuous 

-   Davis (1994) 

Ungrazed 
 

Grazed 

+ 
 
- 

  Bleho (2009) 

Heavy/ 
Continuous 

 
Light/Moderate in 

wet years 
 

Mowed hayland 

- 
 
 

+ 
 
 

+ 

ND 
 
 
 
 
 

 

 Kantrud (1981) 

Light/Moderate in 
wet years 

+   Renken (1983) 

Light/Moderate in 
wet years 

 
Rotational 

 
Season long 

 
Short duration 

+ 
 
 

+ 
 
- 
 
- 

  Messmer (1990) 

Moderate +   Salo et al. (2004) 
Heavy/ 

Continuous 
 

Light/Moderate in 
wet years 

- 
 
 

+ 

SK  
 

Dale (1983) 

Heavy/ 
continuous  

 
Light/ Moderate in 

wet years 

- 
 
 

+ 

  Anstey et al. (1995) 

Light or Moderate 0c   Lusk (2009), Lusk and 
Koper (2013), Pipher et al. 

(2016) 
Grazed 

 
Ungrazed 

+ d 
 
- 

  Lusk (2009) 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

Ungrazed  
 
 

Moderate/Heavy 
 

Grazed (bison) 

+  
(max abundance) 

 
- 
 

- e 

SK Mixed-grass 
 

Sliwinski (2011) 

Grazing and Fire: 
Undisturbed 

 
Grazed/burned 

 
+ 
 

- (lowest 
abundance) 

  Richardson et al. (2014) 

Mowing/Haying     
Grazing and 

Mowing: 
Mowed and winter 

grazing  

 
 

- (avoided)  
 

AB Native 
hayfields 

Mahon (1995) 

Native hayland 
 

Tame hayland 

+ 
 
- 

MB Hayland De Smet and Conrad 
(1991) 

Native hayland 
 

Tame hayland 

+ 
 
- 

ND  Kantrud (1981) 

Annual  
 

3-8 year intervals 

+ 
 
- 

SK 
 
 

Tame hayfields 
dominated by 
non-natives 

Dale et al. (1997) 

Unhayed 
 

Annually hayed 
 
 
 

Periodic hayed 
 

Idle cultivated 
hayland 

+ (maximum) a, c 
 

+ a 

- 3 weeks post 
mowing c 

 

- a 

 

- a, + c 

 

SK Mixed grass  

Fire     
Burned 4x in 15 

yrs  
 

Burned 1-2 times 
in 15 yrs 

 
Unburned 

+ (max 
abundance)  

 
+ 
 
 

- (absent) 

ND 
 

Mixed-grass Madden et al. (1999) 

4 times in 24 yrs 
 
 
 
 

No burn 
 

Twice in 24 yrs 

+ (max 
abundance), but 
absent where no 

litter 
 

- (absent)  
 
- 

  Winter (1999) 

Grazing and Fire: 
Undisturbed 

 
Grazed/burned 

 
+ 
 

- (lowest 
abundance) 

SK  Richardson et al. (2014) 
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Management 
Type 

Response to 
Management a 

Region Grassland 
Type 

Reference 

1-2 years post burn 
 

2-5 years post burn 

- 
 

+ 

NGP f Mixed-grass Pylypec (1991), Winter 
(1994), Madden (1996), 
Johnson (1997), White 

(2009), Richardson (2012) 
a = Grazing effects on abundance: + increase, - decrease, 0 = no effect, as reported by authors. Effects refer to 
abundance, unless otherwise noted above. 
b = Occurrence  
c = Grazing effects on nesting success or productivity  
d = Grazing effects on number of young fledged per nest (all nests) and young fledged per successful nest 
e = Grazing by bison caused significant local declines vs. cattle grazing 
f = NGP is Northern Great Plains 

 



 165  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow

Appendices O through R.         
      

Appendices O-R are species accounts 
providing a broad overview of the life 
history of each species. The accounts 
provide information on identification, 
habitat preferences throughout the annual 
cycle, breeding biology, and general habitat 
management recommendations. These 
documents provide a concise, broad level 
overview of each of the Species as outreach 
information to various audiences, including 
but not limited to land owners and land 
managers.  
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Sprague’s Pipit  (Anthus spragueii)      

Introduction
Sprague’s Pipit is a grassland 
specialist that breeds in the mixed-
grass prairies of the Northern Great 
Plains. They occur very locally in 
north and central South Dakota, 
extending through North Dakota and 
Montana, and north into the southern 
end of the boreal transition zone in 
Alberta and Saskatchewan. They 
also extend east into southwestern 
Manitoba and west to the Rocky 
Mountain foothills, although only 
locally common in central and 
western Montana. This species 
generally prefers native grasslands of 
intermediate height 
and sparse to 
intermediate 
vegetation density, 
low forb density, and 
minimal bare ground. 
Sprague’s Pipit is 

most common in large patches of 
intact grassland. 

Identification
Sprague’s Pipit is a sparrow-sized 
songbird (length: 5 inches [15 cm], 
wing span: 7.8 inches [20 cm], weight: 
0.9 oz [25 g]) with a thick, two-tone 
bill, pale pink-orange legs, heavily 
streaked brownish back, and pale 
area around eyes which gives it a 
blank look. It wears a “necklace” of 
fine streaks and has extensive white 
on outer tail feathers which is visible 
in flight. 

Sprague’s Pipit Distribution Map (BirdLife 
International and NatureServe 2012).

Adult plumage: Adult males and 
females have similar plumage during 
the breeding and winter seasons. 
Immature birds: Young are similar to 
adult, but with spotting instead of 
streaking on the upper breast. 
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Breeding Biology
Flight Display
During the display, the male flies up 
from the ground about 150-300 ft, 
singing a descending series of 
tinkling double notes. He remains 
nearly still while singing, moving his 
wings rapidly, and then glides 
around in an undulating manner. 
The display is repeated multiple 
times, often lasting a half an hour to 
three hours. At the end of the 
display, the male plummets straight 
down and levels off just before 
dropping to the ground. Females are 
much less visible as they do not 
perform with males during displays.   

Reproduction
Sprague’s Pipits arrive on the 
breeding grounds typically from 
mid-April through mid-May. Pair 
formation begins shortly after 
arrival on the breeding grounds and 

eggs are laid from mid-May through 
early August.

Nest: A nest woven of fine grasses is 
placed in a depression on the 
ground. The nests are either a 
relatively exposed oven-like nest 
with an opening on the side, in the 
side of a clump of grass with a side 
entrance, or well concealed from 
above by a tuft of grass.
Clutch Size and Incubation: Typical 
clutch size is 4-6 eggs that are pale 
whitish with brown blotches. 
Instead of approaching the nest 
directly, the adult birds land several 
feet away and walk to the nest.  
Nestlings: Young pipits are altricial 
and downy, featherless at the time of 
hatching and unable to open their 
eyes or care for themselves. Young 
periodically leave the nest as early 
as 10-11 days after hatching, before 
they are able to fly well. 
Diet: Primarily insects during the 
breeding season with the addition of 
seeds collected from the ground 
during the winter. 
Fun Fact: They perform the longest 
known flight display of any bird, 
with males often remaining airborne 
for half an hour or more.
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A male Sprague’s Pipit establishes 
and maintains its territory and 
courts a female by performing 
elaborate aerial displays above its 
territory.
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Habitat
Breeding
Sprague’s Pipit almost exclusively 
prefers native prairie in the 
breeding season and is only rarely 
found in cultivated fields, areas 
replanted with or invaded by non-
native grassland species, and tame 
pastures. They breed in 
intermediate-statured grasslands 
(less than 20 inches) with sparse to 
intermediate grass cover (18-50%), 
moderate litter cover, and minimal 
bare ground. In mixed-grass prairie, 
dominant vegetation consists of 
wheatgrasses and needlegrasses. 
The amount of residual vegetation 
from the previous year is a strong 
predictor of Sprague’s Pipit nest 
sites. They avoid areas with woody 
vegetation and deep litter. 

Migration
Little is known about this species’ 
habitat use during migration. They 
have been observed in habitat closely 
resembling their wintering and 
breeding habitat, which includes 
pastures, prairie dog towns, fallow 
cropland, short mixed grasslands, 
and heavily grazed tallgrass habitats.

Winter Habitat
Sprague’s Pipit is considered a 
grassland specialist on the winter 
grounds. They primarily occupy 
areas with high grass cover and few 
shrubs. They also use sparsely 
vegetated grasslands, cultivated 
lands, and those that have been 
recently burned, grazed, or mowed. 

Note: Although Sprague’s Pipits will 
use non-native replanted grasslands, 
their abundance in these areas is 
lower than in native grasslands. 
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Sprague’s Pipit (center of image) utilize 
a variety of habitats in winter, but prefer 
relatively shrub free grasslands with variable 
grass heights. 
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Sprague’s Pipit habitat.
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Management 
Recommendations
Sprague’s Pipit needs large tracts  
of intact native grassland free of 
woody vegetation for breeding. They 
prefer grassland with no shrub or 
tree cover within 300 feet of patches 
at least 70 acres. Management 
consists of protecting, maintaining, 
and restoring native mixed-grass 
prairie in suitably large expanses. 
Grazing, fire, and mowing are the 
most common management 
techniques used in grasslands to 
create or restore suitable habitat  
or to prevent further degradation. 
Restoration of cropland to native 

vegetation is also beneficial. 
Sprague’s Pipit prefers lightly to 
moderately grazed prairie, 
depending on precipitation and grass 
growth rates. The species is tolerant 
of most grazing regimes and 
rotational grazing may be an 
appropriate method of management. 
A burn rotation may maintain 
habitat conditions preferred by 
Sprague’s Pipit. 
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Typical Sprague’s Pipit breeding habitat with taller grass, clumps of bunch grasses, and little 
bare ground.



  A Full Annual-Cycle Conservation Strategy for Sprague’s Pipit, Chestnut-collared and McCown’s Longspurs and Baird’s Sparrow 170

Chestnut-collared Longspur (Calcarius ornatus) 

Introduction
This colorful songbird is a native-
grassland specialist that prefers 
grazed grasslands. Where common, 
they can reach high densities and can 
easily be the most common bird 
species seen and heard as they 
frequently display in flight and sing 
during the peak in nesting, usually 
May-early July.   

Chestnut-collared Longspur Distribution Map 
(BirdLife International and NatureServe 2012).

Identification
Chestnut-collared longspurs are 
relatively small and sparrow-like 
(length: 6 inches [15 cm], wing span: 
11 inches [28 cm], weight: 0.8-0.9 oz 
[22-26 g]). They have white outer tail 
feathers with a triangle of black 
feathers and completely black 
feathers at the center of the tail. 
Prominent chestnut-colored collar 
and black chest and belly is only 
present on males in breeding 
plumage. Some females exhibit 
slightly more muted chestnut collar 
in breeding plumage.

Adult Breeding Plumage
Male: Chestnut-colored nape and 
black chest and belly. Black eye 
stripe and variable amount of black 
on the crown. Variable amounts of 
white on face and throat with cream 
color on cheeks and throat. 
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(Left) Adult breeding plumage male; (Right) Female breeding plumage.
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Female: grayish buff with dusky 
streaks on back and sides; sometimes 
with dull, obscure chestnut collar and 
dark feathers on breast and belly, 
sometimes similar to male. Both have 
distinctive triangular (“whale tail”) 
pattern on tail. 
Adult winter plumage: Adults have a 
light-brown and cream colored body 
with the diagnostic white outer tail 
feathers with a triangle of black 
feathers and completely black 
feathers at the center of the tail.
Immature birds: Similar to winter 
plumage adults.

Breeding Biology
Flight display: Male flies up and has a 
distinct undulating, up and down and 
more horizontal flight display. The 
species flight display is distinguished 
from the McCown’s Longspur which 
flies up on an angle and then holds 
wings out while it slowly drops 
downward.
Reproduction: Typically arrive on 
breeding grounds in mid- to late 
April and attempt nesting from May-
July. Breed in pairs, but extra-pair 
matings do occur. Both parents are 
needed to successfully raise young. 
Nest: The nest is placed on the 
ground in a tea cup sized shallow, 
often scraped out, depression about 
3-4 inches deep. 
Clutch Size and Incubation: Typically  
4 eggs and incubation lasting about 
11 days, starting with laying of next 
to last egg.
Nestlings: Young longspurs are 
altricial, thus are featherless and 
unable to open their eyes and are 
unable to care for themselves. Both 
males and females feed young birds 
with the majority of food items 
brought to the nest being 
grasshoppers, beetles, and moths  
and butterflies. Young leave the nest, 
often by walking out or with short 
weak flight, at an average of  
8-12 days. 
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Chestnut-collared Longspur nest. 
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Chestnut-collared Longspur, male (winter 
plumage). 
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Diet: Mostly seeds outside of 
breeding. During breeding season, 
eat primarily insects, especially 
grasshoppers and small caterpillars 
and moths.
Fun Fact: First collected by Townsend 
along the Platte River in Nebraska, 
where they no longer occur as a 
breeding species.

Habitat
Breeding: Typical breeding habitat is 
arid short- to mixed-grass prairie 
with flat to rolling topography, 
vegetation height <7.5-12 inches), and 
minimal litter accumulation. They 
will also use grazed, burned, or 
mowed tallgrass prairie.

Migration: Species has been observed 
in crop fields and shortgrass prairie 
habitats, similar to those that they 
use during the breeding and winter 
seasons.
Winter habitat: Winters primarily in 
the southern Great Plains and 
Chihuahuan Desert of southwestern 
U.S. and northern Mexico. Frequents 
short-grass prairie and desert 
grasslands with primarily low 
grasses and forbs, with most 
vegetation <20 inches high, but has 
also been observed using taller 
grasses. Negative association with 
shrub cover; >75% of individuals 
observed in areas with <1% shrub 
cover in desert grasslands of Arizona 
and New Mexico.
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Chestnut-collared Longspur habitat.
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Management 
Recommendations
Chestnut-collared Longspurs prefer 
shortgrass or moderately grazed 
mixed-grass prairie with grass on 
average 6 inches tall with a mix of 
bare ground and club mosses. In 
drier areas or in dry years, they seek 
out wet meadows, while in wetter 
locales they prefer slightly higher 
and drier areas. They require 
disturbance to maintain shorter 
grass and low shrub density. They 
avoid idle pastures, especially with 
tame grass species. A twice-over 
grazing rotation may benefit this 
species.
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Typical longspur breeding habitat. Note cattle in the background. 
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McCown’s Longspur (Rhynchophanes mccownii) 

Introduction
McCown’s Longspur is a grassland 
specialist that breeds in shortgrass 
and mixed grass prairie of the 
northern Great Plains from northern 
Colorado, north through eastern 
Wyoming and Montana, and into 
southern Alberta and Saskatchewan. 
This species prefers more heavily 
grazed prairie with extensive bare 
ground. They often nest in actively 
grazed pasture with short standing 
grass. Although locally common to 
abundant, McCown’s Longspur has 
experienced an overall population 
decline of approximately 94% since 
the late 1960’s. 

McCown’s Longspur Distribution Map 
(BirdLife International and NatureServe 2012).

Identification
McCown’s Longspur is a sparrow-
sized bird (length 6 inches [15 cm], 
wing span: 11 inches [28 cm], weight: 
0.8-0.9 oz [22-26 g]) with a stout bill 
and a distinctive white tail marked 
by a black “T” (black center and tip) 
which is noticeable in flight when its 
tail is fanned.
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Male McCown’s Longspur.
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McCown’s Longspur immature female.
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Adult breeding plumage: Adult 
breeding males and females differ in 
plumage. A breeding male McCown’s 
Longspur (below, left) is gray with a 
black bill, crown, malar stripe (stripe 
below the bill), and upper breast, and 
with blackish wash on lower breast 
and belly. The chestnut patch on the 
shoulder is distinct for this longspur.
Breeding female is gray, lacking 
black plumage of male, have a pale 
bill, and back and wing feathers are 
tinged rusty. 
Immature and juvenile birds: Immature 
males are similar to non-breeding 
adults. Young females, in their 1st 
winter, are similar to non-breeding 
adults and have unstreaked 

underparts, with breast slightly 
darker than belly and the bill is 
pinkish. Juveniles, birds that recently 
fledged from the nest, are more 
uniformly sandy in appearance, with 
streaked upper breast and white 
belly, but this plumage is held only 
briefly in late summer when they 
molt into the aforementioned 
immature plumage.
Fun Fact: The female is a “tight sitter” 
during incubation and usually does 
not flush from the nest unless she is in 
danger of being stepped on.
Notes: Local abundance of McCown’s 
Longspurs can vary dramatically 
between years where they may be 
common to abundant one year, absent 
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the next year, and common the next 
year. 

Breeding Biology
Flight display: Male flies up about 
30-40 ft, holds both wings 
outstretched, spreads out its white 
tail feathers, and floats downward 
while singing a soft tinkling song. 
Males will occasional teeter on the 
descent, but rarely flap their wings. 
Male may alight on ground following 
display, but more typically rises up 
again and repeats the display.  
Reproduction: McCown’s Longspurs 
begin courtship and territory 
establishment shortly after arrival on 
the breeding grounds between late 
March (Colorado) and early May 
(southern Canada). Pairs form 
quickly, but nesting is often delayed 
until May. 
Nest: The nest is placed in a shallow 
depression in the ground and lined 
with grasses. McCown’s Longspurs 
may place nests beside bunch 
grasses, cactus, shrubs, or cow pies; 
however some nests are placed in the 
open away from a vertical structure. 
Clutch Size and Incubation: Typically 
3-4 eggs with incubation lasting on 
average 12 days, starting with the 
laying of last egg. Only females 

incubate the eggs. Approximately 
50% of females attempt to raise a 
second brood of young each year.
Nestlings: Young longspurs are 
featherless and unable to open their 
eyes or care for themselves. Both 
males and females feed young birds 
with grasshoppers, beetles, and 
moths and butterflies. Young leave 
the nest at an average of 9-10 days 
old. Parents tend to the young for 
about three weeks before the young 
are independent.
Diet: Adults primarily consume seeds 
during the breeding season, while 
feeding insects to the young.

Habitat
Breeding: McCown’s Longspur breeds 
in short-grass and mixed-grass 
prairie with open, arid, sandy soil 
with sparse vegetative cover. Nesting 
areas can be relatively bare, with as 
much as 50% exposed soils and an 
average vegetation height of only 2.5 
inches (6.4 cm). Dominant vegetation 
consists of short-grasses like blue 
grama and buffalograss, which are 
interspersed with cacti and other 
grasses and forbs. They rarely use 
idled or deferred grassland. 
Generally, they prefer heavy and 
summer grazing over light or winter 
grazed pasture. 
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Migration: Little is known about 
habitat use in migration, but they use 
plowed crop fields and short-grass 
prairie habitats.
Winter: Winter habitat is similar to 
breeding habitat and consists of open, 
short grass prairie, heavily grazed 
pastures, plowed fields, desert 
grasslands, dry lake beds, and playas 
(shallow prairie wetlands). 
 

Management 
Recommendations
McCown’s Longspurs prefer areas of 
little litter and short, sparse 
vegetation with little forb cover and 
extensive areas of bare ground. 
Recommended management could 
include implementing timely cattle 
rotations and allowing for adequate 

resting periods for grass regrowth. 
Pasture that is already sparse and 
short from grazing, especially during 
drier periods, should not be 
overgrazed. In contrast, pastures 
that have vegetation taller than 
preferred for nesting by McCown’s 
Longspur could be grazed more 
intensively to encourage use, 
particularly in years with above 
average precipitation. Appropriately 
implemented prescribed fire may 
also be beneficial to the species.

S
co

tt
 S

om
er

sh
oe

McCown’s Longspur habitat.
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Baird’s Sparrow (Centronyx bairdii)    

Introduction
The Baird’s Sparrow is a grassland 
specialist that lives in prairies and 
grasslands throughout its full annual 
cycle, breeding in the northern Great 
Plains and migrating up to 2000 
miles to overwinter in the 
Chihuahuan Desert. Over the last 
century, North America’s grasslands 
have contracted due to agricultural 
and urban development, leaving less 
than 50% of the Baird’s Sparrows 
historical habitat. This species is in 
decline throughout its range; 
however exact drivers of this decline 
are unknown. Baird’s Sparrows show 
a preference for native grasses. They 
show a slight preference for shorter 
grassy areas within healthy mixed-
grass prairie, perhaps to afford 
individual birds a clear view of the 
landscape for increased vigilance for 
predators. 

Baird’s Sparrow Distribution Map
(BirdLife International and NatureServe
2012).

Identification
The Baird’s Sparrow is a small 
brown songbird with dark brown 
streaks (length: 5.5 inches [12 cm], 
wing span: 8.7 inches [22 cm], weight: 
0.6 oz [17.5 g]). The Baird’s Sparrow 
is camouflaged well by its 
appearance in the surrounding 
grassland landscape; however males 
are often easily observable on 
territories during spring and 
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summer due to frequent singing. 
Adults have a deep yellow-ochre color 
prominent on head and brow, 
especially noticeable during the 
winter. Their head is characterized 
by a dark yellow stripe running down 
the center of the head and thin 
brown “whiskers” running down the 
sides of the neck. Their tail is 
notched at the end and has cream-
white edges noticeable during flight. 
Their underbellies are whitish with 
sparse but dark streaking across 
breast.

Adult plumage: Adult males and 
females have similar plumage during 
the breeding and winter seasons. 
Immature birds: Young are similar to 
adult, but underbelly has heavier 
streaking.

Breeding Biology
Reproduction: Baird’s Sparrows arrive 
on the breeding grounds in late April 
through mid-May. Pair formation 
begins shortly after arrival. Eggs 
are laid from late May through late 
July.
Nest: Nests are constructed on the 
ground in a cup-like shape out of 
dead grasses. Nests are usually 
covered and accessed by the bird 
through an opening on the side.
Clutch Size and Incubation: Average 
clutch size is normally 4-5 eggs with 
one egg laid per day. Only females 
incubate the nest. Eggs are light 
brown with dark brown speckling.
Nestlings: Nestlings are similar in 
appearance to many songbird young; 
chicks hatch from eggs, featherless, 
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with eyes closed. Nestlings develop 
“pin” feathers 2 or 3 days after 
hatching. Eyes open on day 3-4, and 
nestlings fledge from the nest 8-11 
days after hatching, before they are 
able to fly well.
Diet: Mainly insectivorous during the 
summer (small beetles, mosquitoes, 
and caterpillars) and granivorous 
(mainly grass seeds) during the 
winter.
Fun Fact: Early in the breeding 
season, Baird’s Sparrows often 
scuttle along the ground instead of 
flying, slightly hunched over, and can 
often be mistaken for small rodents!

Habitat
Breeding: The Baird’s Sparrow 
prefers mixed grass prairies in the 

northern Great Plains in Canada and 
the U.S. scattered with few, low 
shrubs and dead matter grass from 
previous years. Habitat during the 
breeding season includes rough 
fescue (Festuca scabrella), sedge 
(Carex obtusata), porcupine grass 
(Stipa spartea), club moss 
(Selaginella densa), spike oat 
(Helictotrichon hookeri), pasture 
sage (Artemisia frigida), June grass 
(Koeleria pyramidata), needle grass 
(Stipa comate), Canby’s bluegrass 
(Poa canbyi), graceful sedge (Carex 
praegracilis), foxtail barley 
(Hordeum jubatum), northern 
wheatgrass (Agropyron 
dasystachyum), western wheatgrass 
(A. smithii), and blue grama grass 
(Bouteloua gracilis).

Baird’s Sparrow nest (entry hole is in center of the image at the base of the tall tuft of grass).
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Migration: Little is known about 
habitat requirements for this species 
during migration.
Winter habitat:  The Baird’s Sparrow 
prefers mixed-height grasslands with 
extensive grass cover (>40%) and 
avg. height of 15 inches, with low 
shrub cover (<5%) within grassland 
landscapes of the Chihuahuan desert 
in the southwestern U.S. and Mexico. 

Management 
Recommendations
Rangeland management involving 
seasonal grazing can encourage 
growth of healthy grasslands that 
will benefit cattle as well as provide 
habitat for the Baird’s Sparrow and 
other grassland specialist songbirds. 

However, because of their 
requirement for tall dense grass, 
both for nesting in summer and for 
foraging and predator avoidance in 
winter, Baird’s Sparrows are 
vulnerable to overgrazing, especially 
during droughts. Baird’s Sparrows 
are also highly sensitive to shrub 
cover, thus efforts to reduce or 
reverse shrub encroachment should 
benefit the species, both on the 
breeding and wintering grounds. 
Programs protecting native prairie 
as well as agricultural incentive 
programs offer habitat protection for 
Baird’s Sparrows. 
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Typical breeding habitat for Baird’s Sparrow.
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