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The Effects of Management Practices on Grassland
Birds—Nelson’s Sparrow (Ammospiza nelsoni nelsoni)
By Jill A. Shaffer,1 Lawrence D. Igl,1 Douglas H. Johnson,1 Marriah L. Sondreal,1 Christopher M. Goldade,1,2
Paul A. Rabie,1,3 and Betty R. Euliss1

Capsule Statement
The key to Nelson’s Sparrow (Ammospiza nelsoni
nelsoni) management is providing dense grasses or emergent
vegetation near damp areas or freshwater wetlands. Nelson’s
Sparrows have been reported to use habitats with 20–122 centimeters (cm) average vegetation height, 41 cm visual obstruction reading, 40–58 percent grass cover, 24 percent forb cover,
5 percent shrub cover, 13 percent bare ground, and 2–7 cm
litter depth. The descriptions of key vegetation characteristics
are provided in table KK1 (after the “References” section).
Vernacular and scientific names of plants and animals follow
the Integrated Taxonomic Information System (https://www.
itis.gov), except for the Ammospiza genus, which follows the
59th Supplement to the American Ornithological Society’s
Check-list of North American Birds (Chesser and others,
2018).

Breeding Range
In 1995, the Sharp-tailed Sparrow (Ammodramus
caudacutus) was split into two separate species, Saltmarsh
Sharp-tailed Sparrow (Ammodramus caudacutus) and Nelson’s Sharp-tailed Sparrow (Ammodramus nelsoni) (American
Ornithologists’ Union, 1995). Vernacular names of the two
species were later shortened to Saltmarsh and Nelson’s sparrows, respectively (Chesser and others, 2009), and the genus
was later changed to Ammospiza (Chesser and others, 2018).
This account deals only with the subspecies of Nelson’s Sparrow (Ammospiza nelsoni nelsoni), which breeds in freshwater
wetlands, wet meadows, and upland areas in north-central
North America (Shriver and others, 2020). The subspecies
A. n. alter and A. n. subvirgatus occur outside of the region of
focus (that is, the Great Plains).
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Nelson’s Sparrow. Illustration by Christopher M. Goldade, used
with permission.

Nelson’s Sparrows breed from the southern Northwest
Territories and northeastern British Columbia through Alberta,
northwestern and south-central Saskatchewan, and southern
Manitoba; south to northeastern Montana, North Dakota, and
northeastern South Dakota; and east to northwestern Minnesota (National Geographic Society, 2011). The relative densities of Nelson’s Sparrows in the United States and southern
Canada, based on North American Breeding Bird Survey
(BBS) data (Sauer and others, 2014), are shown in figure KK1
(not all geographic places mentioned in report are shown on
figure).

Suitable Habitat
The Nelson’s Sparrow is a secretive species known
to sing at night and unpredictably during the day (Breckenridge, 1930; Shriver and others, 2020; D.R.C. Prescott,
Alberta Sustainable Resource Development, Fish and Wildlife
Management Division, Red Deer, Alberta, written commun.
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Figure KK1. The breeding distribution of the Nelson’s Sparrow (Ammospiza nelsoni) in the United States and southern
Canada, based on North American Breeding Bird Survey (BBS) data, 2008–12. The BBS abundance map provides only an
approximation of breeding range edges.

[n.d.]). Consequently, individual birds are difficult to survey
or detect, and knowledge of the species’ habitat preferences is
limited mostly to notes or short communications of incidental
observations. In Alberta, Nelson’s Sparrows were not detected
during daytime fixed-radius point counts on study plots or
during surveys that used BBS methodology (Prescott and others, 1993). Moderate numbers, however, were detected during
surveys of wetlands conducted 0.5 hour after sunset. In northeastern North Dakota and northwestern Minnesota, human
observers that started to survey 1 hour after sunset were more

adept at detecting singing Nelson’s Sparrows than autonomous
recording units programmed to record nightly from 2000 to
0800 hours Central Daylight Time (Sidie-Slettedahl and others, 2015).
Nelson’s Sparrows prefer freshwater wetlands with
dense, emergent vegetation or damp areas with dense grasses
(Bownan, 1904; Murray, 1969; Stewart, 1975; Krapu and
Green, 1978; Knapton, 1979; Williams and Zimmer, 1992;
Berkey and others, 1993). Suitable habitat includes fens, wet
meadows, peatlands, riparian areas, and lake margins with
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emergent cattails (Typha species [spp.]) (Bownan, 1904;
Breckenridge and Kilgore, 1929; Roberts, 1932; Hill, 1968;
Stewart, 1975; Salt and Salt, 1976; Knapton, 1979; Hillman
and others, 2016; Taylor, 2018). The range of these mesic
habitats includes the wetlands within the Boreal Taiga Plains
of Canada (Erskine, 1968; Siddle, 1992; Morissette and others,
2013); the wetland basins, riparian zones, and wet prairies
within the Prairie Pothole Region (PPR) of the northern
United States and southern Canada (Breckenridge and Kilgore,
1929; Stewart, 1975; Knapton, 1979; Hanowski and Niemi,
1988; Svedarsky, 1992; Williams and Zimmer, 1992; Nordhagen and others, 2005; Hillman and others, 2016); the wet
prairies and peatlands within the Boreal Hardwood Transition
Region of northern Minnesota (Roberts, 1932; Hanowski and
Niemi, 1988; Hanowski and others, 1999); and the wet meadows of the river valleys in the Prairie Hardwood Transition
Region of Minnesota and Wisconsin (Faanes, 1981). Nelson’s
Sparrows inhabit mixed-grass and tallgrass prairies, preferring grasslands that are not burned, hayed, or grazed (Stewart,
1975; Dhol and others, 1994; Prescott and others, 1995; Ahlering and Merkord, 2016). Planted cover, such as dense nesting
cover (DNC) grasslands and fields enrolled in the Conservation Reserve Program, also provide suitable habitat (Renken
and Dinsmore, 1987; Johnson and Schwartz, 1993; Hartley,
1994a; Prescott and others, 1995; Igl, 2009; Davis and others,
2017).
In Saskatchewan, Nelson’s Sparrows occurred in both
natural and restored wetlands (Begley and others, 2012). In
Alberta, Nelson’s Sparrows were more abundant around large
saline wetlands and small freshwater wetlands than small
saline wetlands and large freshwater wetlands (Prescott and
others, 1995). In a survey of breeding birds in 1,190 wetlands
throughout the PPR of North Dakota and South Dakota, Nelson’s Sparrows occurred in both natural and restored wetlands
(Igl and others, 2017). Nelson’s Sparrows were detected in a
higher proportion of alkali or permanent wetlands than in temporary, seasonal, or semipermanent wetlands. The 47 wetlands
in which Nelson’s Sparrows were present were characterized
as having an average of 40 percent open water, 20 percent
emergent vegetation, 31 percent wet meadow, and 6 percent
shore/mudflat (Igl and others, 2017).
In North Dakota, Stewart (1975) reported that Nelson’s
Sparrows may be more abundant in dry years than in wet
years. During dry years, the species nests in the shallowand deep-marsh zones of wetlands; in wet years, Nelson’s
Sparrows nest in prairie cordgrass (Spartina pectinata)
within wet-meadow zones. Plant species that provide nesting
cover within shallow-marsh and deep-marsh zones include
cattail, hardstem bulrush (Schoenoplectus acutus), river
bulrush (Bolboschoenus fluviatilis), cosmopolitan bulrush
(Bolboschoenus maritimus), sprangletop (Scolochloa spp.),
sloughgrass (Beckmannia spp.), slough sedge (Carex atherodes), and water knotweed (Persicaria amphibia); breeding populations in fens are restricted to areas dominated by
cattail, common reed (Phragmites australis), and softstem
bulrush (Schoenoplectus tabernaemontani). Murray (1969)

reported that Nelson’s Sparrows in North Dakota were common in stands of prairie cordgrass, occurred at the edges of
stands of common reed, and nested in stands of sprangletop.
In northeastern North Dakota, Nelson’s Sparrows have been
reported nesting in thin, sparse grass on a wet alkali flat
(Rolfe, 1899; Hill, 1968). In South Dakota, they were found
nesting in bulrushes (Scirpus spp.) and dense grass (Williams
and Zimmer, 1992).
In northern Minnesota, Hanowski and Niemi (1988)
found that graminoid density within Nelson’s Sparrow breeding territories was high (greater than 180 stems per square
meter [m2]). Stem density of phanerophytes (graminoids,
forbs, or shrubs greater than 40 cm tall that are present each
year) was low (mean of 0.06 stems per m2) in habitats used
by Nelson’s Sparrows. The most common forbs near nests
were mints (Lamiaceae) (forb coverage was 76 percent mint,
10 percent bur-reed [Sparganium spp.], 5 percent parsley
[Apiaceae], 5 percent thistle [Cirsium spp.], 1 percent harlequin blueflag [Iris versicolor], 1 percent purple marshlocks
[Comarum palustre], 1 percent clover [Trifolium spp.], and
1 percent bedstraw [Galium spp.]). The composition of
phanerophytes was 79 percent willow (Salix spp.), 15 percent
quaking aspen (Populus tremuloides), and 6 percent common
reed. Nelson’s Sparrows in the St. Croix River Valley of
Minnesota and Wisconsin used northern sedge (Carex spp.)
meadows containing mannagrass (Glyceria spp.), bluejoint
(Calamagrostis canadensis), and water sedge (Carex aquatilis) (Faanes, 1981). In northwestern Minnesota, Svedarsky
(1992) reported breeding pairs using upland areas dominated
by wheatgrasses (Thinopyrum intermedium, Pascopyrum
smithii, and Elymus repens), timothy (Phleum pratense), bluegrass (Poa spp.), and sweetclover (Melilotus spp.), and seep
areas dominated by reed canary grass (Phalaris arundinacea),
bulrush, and sedges.
The Nelson’s Sparrow tolerates some shrubby vegetation, such as scattered willows (Salix spp.) (Morissette and
others, 2013; Hillman and others, 2016). In boreal wetlands in
Manitoba, Morissette and others (2013) observed the Nelson’s
Sparrow in marsh and shrubby fen communities. Composition of shrubby fens included willows, alders (Alnus spp.), and
sweetgale (Myrica gale). Along an intermittent prairie stream
in southern Alberta, Hillman and others (2016) reported that
Nelson’s Sparrows occurred in true willow communities (that
is, riparian zones inhabited primarily by Bebb’s willow [Salix
bebbiana] and sandbar willow [Salix exigua]).
The future distribution of Nelson’s Sparrow breeding habitat may be affected by climate-induced changes to
temperature and precipitation (Langham and others, 2015;
Winker and Gibson, 2018; Cadieux and others, 2020). Wilsey
and others (2019) compiled avian occurrence data from 40
datasets to project climate vulnerability scores under scenarios in which global mean temperature increases 1.5, 2,
or 3 degrees Celsius (ºC). Nelson’s Sparrows ranked low in
vulnerability during the breeding season at a 1.5 ºC increase,
moderate at a 2 ºC increase, and high at a 3 ºC increase. Under
projected greenhouse gas emission scenarios described by the
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Intergovernmental Panel on Climate Change (2000), Langham and others (2015) categorized the Nelson’s Sparrow as a
climate-endangered species, indicating that the species would
lose more than 50 percent of its current distribution by 2050
across all scenarios, with no net gain from potential range
expansion. Winker and Gibson (2018) estimated that climate
changes would shift the range of Nelson’s Sparrows into
Beringia. Within the Canadian boreal forest, Cadieux and others (2020) forecast that climate-related increases in fire activity from the year 2000 to 2100 would decrease tree cover and
increase grass- and shrub-dominated vegetation communities,
which was projected to be a key driver of increased abundance
of Nelson’s Sparrows.

Brood Parasitism by Cowbirds and
Other Species

Area Requirements and Landscape
Associations

Breeding-Season Phenology and Site
Fidelity

Little information is available regarding the area requirements of Nelson’s Sparrows. No studies have investigated a
relationship between patch size and nest success or patch size
and rates of brood parasitism by Brown-headed Cowbirds
(Molothrus ater). Nelson’s Sparrows may be semicolonial
nesters, and they may be nonterritorial (Murray, 1969; Shriver
and others, 2020). The daily activities of breeding males are
concentrated in large overlapping home ranges (Shriver and
others, 2020). However, males do respond to recorded playbacks of songs, which suggests some level of territoriality
(D.R.C. Prescott, Alberta Sustainable Resource Development,
Fish and Wildlife Management Division, Red Deer, Alberta,
written commun. [n.d.]). They are interspecifically territorial
with LeConte’s Sparrows (Ammospiza leconteii) (Murray,
1969; D.R.C. Prescott, Alberta Sustainable Resource Development, Fish and Wildlife Management Division, Red Deer,
Alberta, written commun. [n.d.]).
In Alberta, Prescott and others (1995) found Nelson’s
Sparrows only on saline wetlands larger than 8 hectares (ha)
and freshwater wetlands smaller than 1 ha. In a study of wetlands throughout the PPR of North Dakota and South Dakota,
Nelson’s Sparrows occurred in 47 wetlands with an average
size of 8 ha (Igl and others, 2017). Landscape composition
within 800 meters (m) of the 47 wetlands was 54 percent
grassland, 25 percent agricultural, 15 percent wetland, and
6 percent other; average number of wetlands within 800 m
was 20. In south-central North Dakota, Nelson’s Sparrows
occurred on wetlands ranging in size from 5.0 to 6.4 ha
(Krapu and Green, 1978). In northern Minnesota, the average
wetland size used by Nelson’s Sparrows was 130 ha (range
15–250 ha) (Hanowski and Niemi, 1986). Nelson’s Sparrows
also were found in a 500-ha wetland in Minnesota (Breckenridge and Kilgore, 1929).

Nelson’s Sparrows arrive on the breeding grounds from
early to mid-May in Minnesota, from mid- to late May in
North Dakota and the aspen parkland of Alberta, and not
before June in southeastern Saskatchewan and southwestern
Manitoba (Roberts, 1932; Murray, 1969; Salt and Salt, 1976;
Knapton, 1979; D.R.C. Prescott, Alberta Sustainable Resource
Development, Fish and Wildlife Management Division, Red
Deer, Alberta, written commun. [n.d.]). In North Dakota, the
peak breeding season is mid-June to early August (Murray,
1969; Stewart, 1975). Nelson’s Sparrows leave the breeding
grounds from late August to mid-October (Roberts, 1932;
Murray, 1969; Salt and Salt, 1976; Shriver and others, 2020).
Saltmarsh Sparrows on the East Coast raise second broods and
renest following failed nesting attempts (Greenlaw and others,
2020), but double broodedness and renesting have not been
reported for Nelson’s Sparrows. Limited evidence exists in
North Dakota for breeding-site fidelity (Murray, 1969). One of
three banded males and the only banded female returned to a
study site in the year after they were banded.

There are two published records of brood parasitism by
Brown-headed Cowbirds in Nelson’s Sparrow nests (Shaffer and others, 2019). Hill (1968) reported a single cowbird
egg discovered in a Nelson’s Sparrow nest in Manitoba. In
northeastern Montana, a Brown-headed Cowbird nestling was
found in a Nelson’s Sparrow nest, and a punctured Nelson’s
Sparrow egg was discovered on the ground below the nest
(Nordhagen and others, 2005). Adult Nelson’s Sparrows were
observed feeding the cowbird nestling.

Species’ Response to Management
Few studies have examined the effects of burning, mowing, or grazing on Nelson’s Sparrows. Shriver and others
(2020) have suggested that removal of vegetation by burning
or mowing may cause local extirpation of Nelson’s Sparrow
populations. In northeastern Minnesota, Hanowski and others
(1999) found that Nelson’s Sparrows markedly declined in
scrub/shrub wetlands within the decades following suppression of wildfires. Efforts at suppressing woody vegetation
within wetlands by prescribed burning and shearing failed
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to provide suitable habitat to attract Nelson’s Sparrows. In
Saskatchewan and Manitoba, Davis and others (2017) studied
the effect on grassland birds of fields converted from cropland
to native and tame grass-forb mixtures and managed with
burning and haying. Davis and others (2017) reported that
Nelson’s Sparrows occurrence was unaffected by burning or
mowing, as occurrence was similar in seeded-native burned
fields, seeded-native hayed fields, and seeded-tame hayed
fields. In Saskatchewan, no relationship was detected between
Nelson’s Sparrow occurrence and years postmanagement. In
Manitoba, however, Nelson’s Sparrow occurrence gradually
declined throughout the entirety of the 8 years that management was assessed; occurrence declined by 50 percent over
the 8 years, regardless of whether the seeded fields were
burned or hayed. Vegetation structure was a better predictor
of bird occurrence than management regime or years postmanagement; Nelson’s Sparrow occurrence was positively
associated with the number of contacts of narrow-leaved (less
than 0.5 cm) grasses and had a quadratic relationship with
vegetation height (Davis and others, 2017).
Grazing is generally detrimental to Nelson’s Sparrows.
In Alberta aspen parkland, Nelson’s Sparrows were absent
from mixed-grass pastures and uncommon in tame pastures
(Prescott and Murphy, 1996). Tame pastures were characterized by lower percentages of grass and shrub cover, higher
percentages of forb cover and bare ground, fewer shrub
clumps, and taller grasses and forbs than mixed-grass pastures. Prescott and others (1995) reported that the species was
most abundant in idled native and tame grasslands and absent
from continuously grazed mixed-grass prairies, continuously
grazed native parkland, deferred-grazed (grazed only after
July 15) mixed-grass prairies, deferred-grazed tame grasslands, conventionally mowed hayfields, and deferred-mowed
hayfields. The effects of three intensities of late-season (dates
were not provided) grazing were examined in another Alberta
study (Prescott, 1996). The only Nelson’s Sparrow recorded
was on a site subjected to the highest intensity of grazing
(biomass loss because of grazing was 71 percent, but vegetation height was not reduced significantly).
Nelson’s Sparrows readily occupy seeded grasslands. In
Alberta, Nelson’s Sparrows were more abundant in seedednative than in tame DNC fields (Prescott and others, 1995).
The species was rare or absent in tame DNC fields that were
less than 2 years old; abundance increased with age of DNC
fields until the fifth and final year of the study, after which
abundance decreased (Prescott and Murphy, 1999). In Saskatchewan, Nelson’s Sparrows were present in seeded-native
and tame DNC fields and in native mixed-grass prairies but
were absent from wheat (Triticum spp.) fields (Hartley, 1994a,
1994b). In Manitoba, Nelson’s Sparrows were detected in
idle native grasslands but not in seeded-native or tame DNC
fields (Dhol and others, 1994). In another Manitoba study,
Nelson’s Sparrows were recorded only in hayland planted
to tame grasses and legumes (single occurrence) and not
in seeded-native DNC fields, DNC fields planted to tame
grasses and legumes, or idle native grassland (Jones, 1994).

In Saskatchewan and Manitoba, Nelson’s Sparrows were
found in seeded-native burned fields, seeded-native hayed
fields, and seeded-tame hayed fields (Davis and others,
2017). In North Dakota, Nelson’s Sparrows were present in
DNC fields planted to tame species and absent in idle and
grazed mixed-grass prairie (Renken, 1983; Renken and Dinsmore, 1987). DNC fields were characterized by taller and
denser vegetation cover and a deeper litter layer than idle
mixed-grass prairies (Renken, 1983). In North Dakota, South
Dakota, Montana, and Minnesota, Nelson’s Sparrows were
present at low densities in grasslands enrolled in the Conservation Reserve Program (Johnson and Schwartz, 1993; Igl,
1996, 2009).
Environmental contaminants may have deleterious
effects on Nelson’s Sparrows. Localized and potentially
harmful concentrations of mercury were reported in a Nelson’s Sparrow breeding population in northeastern North
Dakota (Winder and Emslie, 2011, 2012; Winder and others,
2020). Elevated blood mercury concentrations in Nelson’s
Sparrows tested near Grand Forks, North Dakota, averaged
1.16 micrograms (µg) per gram (g) wet weight, an amount
which was in excess of levels corresponding to greater than
or equal to 50 percent reduction in nest success in another
songbird species (Winder and Emslie, 2011, 2012). Lower
blood mercury concentrations (average 0.38 µg per g wet
weight) were reported at J. Clark Salyer National Wildlife
Refuge in northern North Dakota (Winder and Emslie,
2012). Winder and others (2020) examined the role of
wetland water management on mercury bioaccumulation
at the same Grand Forks sites as those examined 6 years
earlier (Winder and Emslie, 2012). Blood mercury concentrations remained high for Nelson’s Sparrows, averaging
0.89 µg per g wet weight for 14 individuals. Songbirds,
including Nelson’s Sparrows, that occupied areas that
were impounded with water flow or partially drawn-down
conditions had blood mercury concentrations 26–28 percent
lower than individuals in isolated wetlands with no outflow
(Winder and others, 2020).
Although little information exists on the effects of
human-made structures on Nelson’s Sparrows during the
breeding season, Arnold and Zink (2011) ranked the Nelson’s
Sparrow as a “super collider” during migration; Nelson’s
Sparrow experienced 26 times greater risk of colliding with
buildings than the average bird species and was ranked
among the top five species that collide most frequently with
buildings in North America.
Energy development may negatively affect Nelson’s
Sparrow distribution and abundance. Beston and others
(2016) developed a prioritization system for 428 avian species
to identify those species most likely to experience population
declines in the United States from wind facilities based on the
species’ current conservation status and the species’ expected
risk from wind turbines. The Nelson’s Sparrow scored a 4.50
out of nine; 7.84 percent of the Nelson’s Sparrow breeding
population in the United States were estimated to be exposed
to wind facilities.
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Management Recommendations from
the Literature
Protection of mesic habitats throughout the Nelson’s
Sparrow’s breeding range will benefit this species (Shriver
and others, 2020). In the semiforested boreal and parkland zones of North America, the protection of the various
wetland classes collectively termed peatlands is necessary to maintain breeding habitat for the Nelson’s Sparrow
(Hanowski and others, 1999; Morissette and others, 2013).
Within the PPR, grassland landscapes that include wetland
complexes with a gradient of water permanencies, wetland
sizes, and alkalinities will provide suitable Nelson’s Sparrow breeding habitat during both wet and dry years (Igl and
others, 2017). Restored wetlands within grassland landscapes
also support Nelson’s Sparrows during the breeding season
(Begley and others, 2012; Igl and others, 2017).
Nelson’s Sparrows may benefit from preventing
removal of vegetation through burning or harvesting, or by
increasing vegetative cover in areas where short grasses
prevail (Prescott and Murphy, 1996; Shriver and others,
2020). Davis and others (2017) recommended that some
form of management of planted grasslands should occur
every 4–6 years to maintain habitat for generalist grassland
bird species, but in their study, Nelson’s Sparrow densities
continued to decline after burning and haying treatments had
been applied to seeded fields, indicating that for this species,
management was detrimental.
To prevent collisions with human-made structures,
Arnold and Zink (2011) recommended simple design alterations. These included the use of flashing lights on shorter
communication towers and turning off lights on towers
during peak migratory periods. To minimize collisions with
buildings, Arnold and Zink (2011) recommend eliminating or
minimizing vegetation near glass building faces.
Winder and Emslie (2012) and Winder and others
(2020) recommended that conservation management plans
should consider the potential negative effects of mercury
exposure in Nelson’s Sparrows, which may be exasperated
by other environmental threats, such as habitat degradation
and water-management regimes. Winder and others (2020)
suggested that wetland water management has important
consequences for the levels of mercury bioaccumulation in
Nelson’s Sparrows and other birds and indicated that water
flow and drawn-down water level could play an important
role in reducing mercury bioaccumulation in wetlands.
Winder and others (2020) reported that birds occupying
partially or fully drawn-down wetlands had lower mercury
concentrations than those within impounded wetlands,
suggesting that drawing down wetland water levels and
introducing water flow has the potential to reduce mercury
bioaccumulation.
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[cm, centimeter; %, percent; --, no data; DNC, dense nesting cover; WMA, Wildlife Management Area; >, greater than]

Study

State or
province

Habitat

Management practice
or treatment

Vegetation
height
(cm)

Vegetation
height-density
(cm)

Grass
cover
(%)

Forb
cover
(%)

Shrub
cover
(%)

Bare ground
cover
(%)

Litter
cover
(%)

Litter
depth
(cm)

27.5

--

40.4

--

--

--

--

6.8

121.9

--

--

--

--

--

--

--

13

--

--

Dhol and others,
1994

Manitoba

Mixed-grass prairie

Idle

Hanowski and
Niemi, 1986
(territories)

Minnesota

Tallgrass prairie

--

Prescott and
Murphy, 1996

Alberta

Tame grassland

Grazed

20

--

58

24

4.5

Renken, 1983a

North Dakota

Tame grassland
(DNC)

Idle, grazed

--

41b

89

35

0

0.3

99

2.4

Svedarsky, 1992
(nests)

Minnesota

Tame grassland
(WMA)

--

--

--

--

--

--

--

--

>100

The sum of the percentages is >100%, based on the modified point-quadrat technique of Wiens (1969).

a

Visual obstruction reading (Robel and others, 1970).

b

10   The Effects of Management Practices on Grassland Birds—Nelson’s Sparrow (Ammospiza nelsoni nelsoni)

Table KK1. Measured values of vegetation structure and composition in Nelson’s Sparrow (Ammospiza nelsoni nelsoni) breeding habitat by study. The parenthetical descriptors
following authorship and year in the “Study” column indicate that the vegetation measurements were taken in locations or under conditions specified in the descriptor; no
descriptor implies that measurements were taken within the general study area.
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