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AVIAN ASSEMBLAGES ON ALTERED GRASSLANDS 

FRITZ L. KNOPF 

Abstract. Grasslands comprise 17% of the North American landscape but provide primary habitat for 
only 5% of native bird species. On the Great Plains, grasslands include an eastern component of tall 
grasses and a western component of short grasses, both of which have been regionally altered by 
removing native grazers, plowing sod, draining wetlands, and encouraging woody vegetation. As a 
group, populations of endemic bird species of the grasslands have declined more than others (including 
neotropical migrants) in the last quarter century. Individually, populations of the Upland Sandpiper 
and McCown’s Longspur have increased; the wetlands-associated Marbled Godwit and Wilson’s 
Phalarope appear stable; breeding ranges are shifting for the Ferruginous Hawk, Mississippi Kite, 
Short-eared Owl, Upland Sandpiper, Horned Lark, Vesper, Savannah, and Henslow’s sparrows, and 
Western Meadowlark; breeding habitats are disappearing locally for Franklin’s Gull, Dickcissel, Hens- 
low’s and Grasshopper sparrows, Lark Bunting, and Eastern Meadowlark; and populations are declining 
throughout the breeding ranges for Mountain Plover, and Cassin’s and Clay-colored sparrows. Declines 
of these latter three species, and also the Franklin’s Gull, presumably are due to ecological phenomena 
on their respective wintering areas. Unlike forest species that winter in the neotropics, most birds that 
breed in the North American grasslands also winter on the continent and problems driving declines 
in grassland species are associated almost entirely with North American processes. Contemporary 
programs and initiatives hold promise for the conservation of breeding habitats for these birds. 
Ecological ignorance of wintering habits and habitats clouds the future of the endemic birds of grass- 
lands, especially those currently experiencing widespread declines across breeding locales. 

Key Words: Grasslands; Great Plains; biological diversity; Larus pipixcan; Charadrius montanus; 
Aimophila cassinii; Calamospiza melanocorys. 

Native grasslands represent the largest 
vegetative province of North America. Al- 
most 1.5 x lo6 km* of grasslands histori- 
cally covered the continent on the Great 
Plains from south central Saskatchewan to 
central Texas, plus in the Central Valley of 
California and Palouse region of eastern 
Washington and Oregon (Knopf 1988). The 
continental grasslands of the Great Plains 
evolved in the rainshadow of the Rocky 
Mountains; seasonal precipitation falls 
mostly in spring or summer. These grass- 
lands are characterized by warm-season 
grasses of the shortgrass prairie on the west 
and fire-maintained, cool- and warm-sea- 
son grasses that grow much taller on the 
east. The mediterranean grasslands of the 
west coast states evolved with fall/winter 
precipitation and the historical composition 
of especially the California grasses is un- 
certain. This paper focuses specifically on 
the Great Plains landscape and major pat- 
terns of avifaunal metamorphosis over the 
last 100 years. 

THE NATIVE GRASSLAND 
LANDSCAPE 

Inferences about the historical landscapes 
of the Great Plains are available in the writ- 
ings of nineteenth century adventurers as 
Irving (1835), explorers as Fremont (1845) 
and Stansbury (1852), and civilian travelers 
along the Platte River Road (Mattes 1988). 
Read collectively, one envisions the short 
and taller grass prairies intergrading just east 
of an irregular line from El Reno, Oklaho- 
ma, through Fort Hays, Kansas, and North 
Platte, Nebraska, northwestward into the 
west-central Dakotas. The landscapes of 
eastern Oklahoma, Kansas, and Nebraska 
were heavily wooded stream bottoms in up- 
lands of fire-maintained grasses of a meter 
or more in height. Wapiti (Cervus canaden- 
sis) and white-tailed deer (Odocoileus vir- 
giniana) were abundant. The grasses, how- 
ever, do not cure well (i.e., lose their nutritive 
value when dried) and these ungulates sur- 
vived the season of vegetative dormancy by 
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grazing or browsing within the wooded 
stream bottoms. Native Americans of this 
region, such as the Pawnee, hunted these 
species, but generally raised vegetables in 
relatively permanent villages along eastern 
prairie streams then journeyed west into the 
shortgrass province semiannually to hunt 
plains bison (Bison bison bison), for meat 
(Hyde 1974). 

The shortgrass prairie landscape was one 
of relatively treeless stream bottoms and 
uplands dominated by blue grama (Boute- 
loua gracilis) and buffalo grass (Buchloe 
dactyloides), two warm-season grasses that 
flourish under intensive grazing pressure by 
reproducing both sexually and by tillering. 
Unlike the more eastern species, short grass 
species remain highly digestible and retain 
their protein content when dormant. This 
character supported the evolution of a ma- 
jor herbivore assemblage dominated by bi- 
son, pronghorn (Antilocapra americana) and 
prairie dogs (Cynomys spp.). Native Amer- 
icans, including the Sioux and Cheyenne of 
shortgrass landscapes, tended to be semi- 
nomadic, following the massive bison herds 
upon which their lifestyle was specifically 
dependent in the late 1870s. 

THE NATIVE GRASSLAND BIRDS 

As is the case for most biogeographic 
provinces, pre-settlement information on 
native bird assemblages of Great Plains 
grasslands is limited. Ornithological study 
on the Great Plains commenced in 1832 
when John Kirk Townsend (1839, the first 
trained zoologist to cross the continent) ac- 
companied by the prominent naturalist 
Thomas Nuttall traveled with the Wyeth 
expedition along the Rocky Mountain Road 
to the Columbia River. Later, the surveys 
by Hayden (1862) Allen (1871, 1874) 
Coues (1878) and others provided addi- 
tional insights into the regional avifauna. 
Generally, however, these earlier works were 
all exploratory, tended to emphasize avi- 
faunas along stream courses (Allen 1874) 
and provided few perspectives of avian spe- 
cies densities or assemblages relative to lo- 

cal geographic features or vegetative asso- 
ciations. 

Although the Great Plains played a major 
role in the evolution of the North American 
avifauna (Mengel 1970) the grassland avi- 
fauna itself is relatively depauperate. Only 
5% of all North American bird species are 
believed to have evolved within the Great 
Plains (Udvardy 1958, Mengel 1970). Men- 
gel (ibid.) listed 12 species of birds endemic 
to the grasslands along with 25 others that 
he considered to be secondarily evolved to 
grasslands (Table 1). Two of the endemics 
frequent wetland habitats within the grass- 
lands, with the others being upland species. 
Species that are secondarily evolved to the 
grasslands typically occur in more wide- 
spread geographic areas and are found pri- 
marily in landscapes where brush or trees 
have invaded grasslands on the periphery 
of the Great Plains. None of the secondary 
species are wetland associates, although the 
breeding biology of the White Pelican (PeZe- 
canus erythrorhynchos) suggests that it also 
is a member of this more widespread group 
(Knopf 1975). Five ofthe secondary species 
(Sage Grouse, Sage Thrasher, Green-tailed 
Towhee, Sage Sparrow, and Brewer’s Spar- 
row) are really species of the Great Basin 
shrubsteppe. 

The endemic birds evolved with specific 
ecological niches within the grasslands. 
Wetland species obviously occur locally at 
moist-soil sites. Species of taller grasses as 
the Greater Prairie-chicken and Dickcissel 
nest in habitats of standing residual vege- 
tation from a preceding growing season and 
are dependent upon stand rejuvenation by 
periodic fires (e.g., Kirsch 1974). Many of 
the endemic species of shortgrass and mixed 
grass landscapes such as the Baird’s Spar- 
row, McCown’s and Chestnut-collared 
longspurs coevolved with grazing ungulates, 
whereas others such as the Ferruginous 
Hawk, Prairie Falcon, and Burrowing Owl 
are strongly associated with prairie-dog 
towns. Evolutionarily, drought tolerance 
appears to be the principal ecological pro- 
cess influencing grassland-bird assemblages 
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locally (Wiens 1974) with grazing (Hobbs 
and Huenneke 1992) and wildfire (Zim- 
merman 1992) having major, secondary 
roles. 

THE CONTEMPORARY LANDSCAPE 

The landscape of the Great Plains has un- 
dergone significant alteration from descrip- 
tions provided in early accounts. The im- 
pacts have been varied, with many (e.g., 
urbanization, mineral exploration, defense 
installations) having primarily local im- 
pacts on the native avifauna. Activities with 
more universal impacts on the landscape 
have included 1) transformation of the na- 
tive grazing community, 2) cultivation of 
grains and tame grasses, 3) draining of wet- 
lands, and 4) woody development in the 
form of tree plantings and ecological inva- 
sions. 

Removal of native grazers 

An estimated historical population of 30 
million plains bison was systematically re- 
duced to 281 by 1889 (Hornaday 1887, Roe 
195 l), with most of this reduction coming 
in the Great Slaughters of 1870-l 873 south 
of the Platte River and 1880-l 883 north of 
the Platte River. Beginning in the 1860s 
cattle were quickly moved into locales as 
soon as bison were removed, but probably 
had little immediate impact as they were 
grazed over broad expanses. Homesteading 
of the grasslands commenced with the 
Homestead Act of 1862 and progressively 
resulted in grasslands being fenced into 
smaller parcels. The great blizzards of 1885 
and 1886 killed 85% of the cattle in Colo- 
rado (Badaracco 197 1) and blizzards of 1886 
and 1887 locally killed 30-80% of the cattle 
in the northern plains states (Fedkiw 1989). 
The evolving cattle industry then began 
fencing also and switched from “open- 
range” grazing to a ranching industry to grow 
supplemental winter feeds. Subsequent 
homesteading acts of the early 20th century 
increased parcel size from 0.65 km* to 2.6 
km* and resulted in the remaining (arably 
more marginal) public lands on the western 

TABLE 1. THE NORTH AMERICAN GRASSLANDS Avr- 
FAUNA (AFTER MENGEL 1970). 

Non-pass&m PaSSeIllleS 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

I. Primary species (endemic) 

Buteo regalis Ferrugi- 1. Anthus spragueii 
nous Hawk Sprague’s Pipit 
Charadrius montanus 2. Aimophila cassinii 
Mountain Plover Cassin’s Sparrow 
Numenius american- 3. Ammodramus bairdii 
us Long-billed Curlew Baird’s Sparrow 
Limosa fedoa Mar- 4. Calamospiza mela- 
bled Godwit nocorys Lark Bunting 
Phalaropus tricolor 5. Calcarius mccownii 
Wilson’s Phalarope McCown’s Longspur 
Laruspipixcan Frank- 6. C. ornatus Chestnut- 
lin’s Gull collared Longspur 

II. Secondary species (more widespread) 

Ictinia mississippien- 
sis Mississippi Kite 
Buteo swainsoni 
Swainson’s Hawk 
Circus cyaneus North- 
ern Harrier 
Falco mexicanus Prai- 
rie Falcon 
Tympanuchus cupido 
Greater Prairie-chick- 

1. 

2. 

3. 

4. 

5. 

Eremophila alpestris 
Horned Lark 
Oreoscoptes montan- 
us Sage Thrasher 
Sturnella magna East- 
em Meadowlark 
S. neglecta Western 
Meadowlark 
Spiza americana 
Dickcissel 

en 
T. pallidicinctus Less- 
er Prairie-chicken 
T. phasianellus Sharp- 
tailed Grouse 

6. 

7. 

Centrocercus urophas- 
ianus Sage Grouse 

8. 

Bartramia longicauda 
Upland Sandpiper 

9. 

Athene cunicularia 10. 
Burrowing Owl 

Asio flammeus Short- 11. 
eared Owl 

12. 

13. 

14. 

Pipilo chlorura Green- 
tailed Towhee 
Passerculus sandwich- 
ensis Savannah Spar- 
row 
Ammodramus savan- 
narum Grasshopper 
Sparrow 
A. henslowii Hen- 
slow’s Sparrow 
Pooecetes gramineus 
Vesper Sparrow 
Chondestes gramma- 
cus Lark Sparrow 
Amphispiza belli Sage 
Sparrow 
Spizella breweri Brew- 
er’s Sparrow 
S. pallida Clay-col- 
ored Sparrow 

plains becoming fragmented also. Cattle 
numbers on the western range in 1890 were 
estimated at 45 million, plus about that 
many domestic sheep (Fedkiw 1989). The 
ultimate consequence of fencing that many 
animals was to reduce the natural variabil- 
ity in grazing behavior of herding ungulates 
and, ultimately, to standardize grazing in- 
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tensities across broad landscapes (Knopf 
1993). 

The well known destruction of the bison 
on the shortgrass prairie was immediately 
followed by an equally intensive effort to 
eradicate the other major herbivore, the 
prairie-dog. Prairie-dogs historically occu- 
pied an estimated 404,858 km2, compared 
to only 6073 km2 in 1980 (Summers and 
Linder 1978). This 98% reduction has been 
attributed to the potential competition be- 
tween prairie dogs and cattle for grass for- 
age, claims which are neither supported by 
data (O’Meilia et al. 1982) nor by indica- 
tions that ungulates and prairie dogs are ac- 
tually symbiotic foragers (Krueger 1986). 
Most significantly, prairie-dogs are ecolog- 
ical “keystone” species (Gilbert 1980, Ter- 
borgh 1986). Keystone species are those that 
(by their presence) provide appropriate hab- 
itat conditions or prey for the continued 
existence of other species. In the case of 
prairie dogs and birds, such species include 
the endemics Ferruginous Hawk and 
Mountain Plover, and more widespread 
species as the Burrowing Owl. 

Cultivation 

The second major change in the Great 
Plains landscape has been the plowing of 
grasses, primarily for cereal grain produc- 
tion. The eastern plains have been virtually 
obliterated for grain (primarily corn) pro- 
duction, as evidenced by data available from 
Illinois and Iowa (Table 2). Only 10.4 km2 
of the original 103,600 km2 of native prairie 
survives in the state of Illinois (Mlot 1990), 
although the structurally similar tame-grass 
hayfields provide acceptable habitats for 
some birds of the historic landscape. Where 
locally grown on the shortgrass and transi- 
tion prairie zones, corn generally requires 
irrigation. These latter regions are sown 
mostly to dryland (winter) wheat. Unlike 
the eastern plains, however, the proportion 
of native grasslands on the western Great 
Plains (Colorado, Montana, Wyoming) that 
have remained in a grassland landscape is 
comparatively high. In addition, 15,436 km2 

TABLE 2. RELATIVE AREA(KM~ x 103)o~ PRIVATE 
LANDS IN CROPLAND, INTRODUCED PASTURE GRASSES, 
AND NATIVE GRASS RANGELANDS ON THE GREAT PLAINS 
OF THE UNITED STATE (ADAPTED FROM U.S.D.A. 1987) 

Pasture- 
Cropland land Rangeland 

Tallgrass prairie 

Illinois 100.07 12.78 0.0 
Iowa 107.00 18.36 0.0 

Total 207.07 31.14 0.0 (0%) 

Mixed prairies 

Kansas 117.84 9.07 68.43 
Nebraska 82.06 8.60 93.47 
North Dakota 109.43 5.15 44.31 
Oklahoma 46.82 28.89 60.95 
South Dakota 68.58 10.94 92.02 

Total 424.72 62.65 706.65 (59.2%) 

Shortgrass prairie 

Colorado 42.91 5.10 98.03 
Montana 69.59 12.29 153.12 
Wyoming 10.39 3.05 108.92 

Total 122.89 20.44 360.07 (71.5%) 

remain in 19 National Grasslands (USDA 
1990), with 17 of those on the Great Plains, 
predominantly in the shortgrass prairie. 
Compared to the eastern grassland land- 
scape, the western is merely fragmented 
rather than obliterated. 

The historical decline in native grasslands 
has slowed with additional losses of only 
17.75 km2 occurring from 1982 to 1987 
(USDA 1989). The first four years of the 
Conservation Reserve Program prompted 
the reseeding of 2 1,697 km2 to native grass- 
es through 1989 (S. Brady, Soil Conserv. 
Serv., pers. comm.). The reseeding repre- 
sented 5.3% of cropland in the three short- 
grass prairie states and 3.4% of cropland in 
the transition prairie states. The program 
has had negligible impact on restoring taller 
grass sites to the east. 

Loss of wetlands 

The drainage of wetlands during culti- 
vation practices has profoundly altered the 
phytogeography of grasslands locally (Dahl 
1990). Losses in Illinois and Iowa have 
equalled 86.3% of an estimated 49,42 1 km2 
historical wetland area. Comparable values 
for Colorado, Wyoming, and Montana show 
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only a 40.0% loss of 20,838 km2. Losses in 
the mixed-grass states have been an inter- 
mediate 56.6% of 70,478 km2. These num- 
bers support the intuitive relationship be- 
tween the loss of wetlands and intensity of 
cultivation across the Great Plains. 

Woody development 

The vertical structure of the grassland 
landscape is fragmented also. Fire control 
has enabled woody vegetation to encroach 
on the northern and southern grasslands 
(Bird 196 1, Pulich 1976). In addition, al- 
most 3% of the Great Plains is now forested 
by shelterbelts planted to reduce wind ero- 
sion (Baer 1989). Trees are currently being 
planted on the Great Plains at the rate of 
20.7 x 106/year (Griffith 1976). 

On the shortgrass prairie, woody vege- 
tation has also increased through ecological 
processes. Shrub and small tree encroach- 
ment occur along the entire periphery of the 
Great Plains due to control of natural fires. 
Equally significant has been the ecological 
development of streamside forests of alien 
and exotic tree species across the western 
landscape. These forests appeared in re- 
sponse to 20th-century water-management 
practices that favor woody colonization and 
secondary succession (Knopf and Scott 
1990, Johnson 1993). 

THE CONTEMPORARY AVIFAUNA 

Of the 435 bird species breeding in the 
United States, 330 have been documented 
as breeding on the Great Plains (Johnsgard 
1979). Whereas many species such as the 
Passenger Pigeon (Grinnell 1875) and Es- 
kimo Curlew (Sutton 1967) historically ap- 
peared on the grasslands, a review of changes 
by species, genus, or even ecological guild 
is beyond the scope of this paper. Rather, I 
proffer that avian assemblages on the grass- 
lands reflect two broad patterns of change 
that have occurred in the last century: na- 
tive endemic species have declined in num- 
bers while simultaneously (and rather in- 
dependently) alien and exotic species have 
increased immeasureably. 

TABLE 3. BIOME AND GUILD COMPARISONS OF 
CONTINENTAL TRENDS IN BIRD ASSEMBLAGES BASED ON 
BREEDING BIRD SURVEY DATA, 1966-l 99 1 (ADAPTED 
FROM DROEGE AND SAUER 1993) 

GKUp 

Grassland Nesters’ 
Wetland Nesters 
Waterfowl 
Woodland Nesters 
Deciduous Woodland 

NO. 
spe- No (“h) 
Clcx lncrcarlng P 

18 3 (17) 0.008 
41 26 (63) 0.117 
15 10 (67) 0.302 
60 37 (62) 0.092 

Nesters 
Coniferous Woodland 

15 9 (60) 0.607 

Nesters 
Scrub Nesters 
Urban Nesters 
Permanent Residents 
Neotropical Migrants 
Short-distance Migrants 
Primary Cavity Nesters 
Secondary Cavity 

26 17 (65) 0.169 
60 19 (32) 0.006 
12 4 (33) 0.388 
48 20 (42) 0.3 12 
90 53 (59) 0.113 
83 37 (45) 0.380 
11 6 (55) 1.000 

Nesters 
Open-Cup Nesting 

27 17 (63) 0.248 

Passerines 103 50 (49) 0.844 
Ground Nesters 33 15 (46) 0.728 

All birds 302 153 (51) 0.863 

I Bird species defined at the Breedmg Bird Survey mclude only upland, 
grass-nesting species that were recorded on P 50 routes in I966 and I99 I. 
Of the endemxs defined by Mengel. Long-bllled Curlew. Sprague’s Plplt. 
Lark. Baird’s, Cassin’s sparrows, and McCown‘s and Chestnut-collared 
longspurs met these criteria. Of the more wdcsprcad spccrs. Grater 
Pralw-chicken, Upland Sandpiper, Horned Lark. Eastern and Wcstcrn 
meadowlarks, Dickassel. Savannah, Grasshopper. and Vcspcr sparrows 
met mclusion cnteria. Two grassland-nesting species Included I” this 
gudd that did not appear on Mengel’s list include Ring-ncckcd Pheasant 
(Phasmus colchlcus) and Bobohnk (Dohchuny.r oqmwru,). 

Declines in grassland endemic species 

During the last quarter of the century, 
grassland species have shown steeper, more 
consistent, and more geographically wide- 
spread declines than any other behavioral 
or ecological guild of North America spe- 
cies, including neotropical migrants (Table 
3). Not surprising, the geographic pattern of 
these declines (Fig. 1) is polarized to the 
eastern and western provinces to which the 
grassland endemics are primarily adapted. 
More surprising, most of the species that 
breed on the grasslands also spend the win- 
ter on the continent (MacArthur 1959: Fig. 
8-4). The problems of declines in grassland 
species is associated almost entirely with 
North American processes. 

Population declines of individual species 
are often difficult to detect due to the in- 
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m >50% of species declining (P ~0.05) 

m ~50% of species declining (P >0.05) 

150% of species increasing (P >0.05) 
FIGURE 1. Geographical patterns of population changes for grasslands birds of North America based on 
analyses of Breeding Bird Survey data within physiographic strata. (Figure adapted from Droege and Sauer 
1993) 

herent variability in geographic distribution 
of a species population as illustrated for 
Dickcissel (Robbins and Van Velzen 1969, 
Fretwell 1986). However, continental pop- 
ulation trends for individual species within 
the native grasslands avifauna (Table 4) 
generally support the decline seen for the 
grassland-nesting guild. Excluding the wet- 
land-associated Marbled Godwit and Wil- 
son’s Phalarope, seven of the ten endemic 
species showed population declines during 
the last 26 years, with declines of four 
(Mountain Plover, Franklin’s Gull, Cassin’s 
Sparrow, Lark Bunting) being statistically 

significant. Similarly, 16 of the 25 more 
widespread species declined during this time 
period with six (Eastern Meadowlark, 
Grasshopper, Henslow’s, Lark, Brewer’s, 
and Clay-colored sparrows) being statisti- 
cally significant. Across all grassland spe- 
cies, populations of only the Upland Sand- 
piper and McCown’s Longspur have 
increased significantly since 1966. 

Reasons for population declines among 
species within the grassland avifauna are 
difficult to assess. Examining trends for those 
species where declines are supported statis- 
tically, the declines appear to be localized 
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TABLE 4. ANNUAL RATES OF CHANGE IN CONTINENTAL POPULATIONS OF GRASSLAND BIRD SPECIES 1966-l 99 1 
(BREEDING BIRD SURVEY DATA) 

No. of 
routes 

Percentagel 

1”CEaSl”g DeCreaSl”g Population trend2 

Endemics 

Ferruginous Hawk 242 51.7 42.6* +0.4 
Mountain Plover 40 45.0 50.0 -3.6* 
Long-billed Curlew 222 45.5 50.0 -0.6 
Marbled Godwit 181 54.7 43.1 + 1.0 
Wilson’s Phalarope 339 41.3 54.6 +0.8 
Franklin’s Gull 225 35.1 60.4* -7.4* 
Sprague’s Pipit 136 38.2 55.9 -3.1 
Cassin’s Sparrow 169 49.7 48.5 -3.4* 
Baird’s Sparrow 132 39.4 56.8 -1.6 
Lark Bunting 344 39.8 57.6* -3.3* 
McCown’s Longspur 66 45.5 47.0 +7.9* 
Chestnut-colored Longspur 151 42.4 54.3 +0.6 

Secondary species 

Mississippi Kite 163 58.9 40.5* -to.4 
Swainson’s Hawk 607 48.8 46.6 +1.2 
Northern Harrier 1075 43.7 52.5 -1.0 
Prairie Falcon 261 47.1 43.7% +0.2 
Greater Prairie-chicken 47 40.0 53.2 -10.3 
Lesser Prairie-chicken 8 25.0 62.5 +8.1 
Sharp-tailed Grouse 180 41.7 52.8 +0.9 
Sage Grouse 103 52.4 46.6 +6.2 
Upland Sandpiper 668 51.5 45.8% +3.5* 
Burrowing Owl 349 43.3 51.6 -0.2 
Short-eared Owl 268 38.1 57.5* -0.7 
Horned Lark 1708 40.6 56.8* -0.7 
Sage Thrasher 230 53.0 44.8 +1.4 
Eastern Meadowlark 1714 30.5 68.6* -2.2* 
Western Meadowlark 1304 38.0 59.7* -0.6 
Dickcissel 780 37.6 60.9* -1.7* 
Green-tailed Towhee 207 43.0 51.2 +0.3 
Savannah Sparrow 1418 42.9 54.4* -0.6 
Grasshopper Sparrow 1446 37.6 58.8* -4.6* 
Henslow’s Sparrow 249 30.9 61.8* -4.2* 
Vesper Sparrow 1473 38.5 58.2* -0.6 
Lark Sparrow 909 44.7 52.6 -3.4* 
Sage Sparrow 205 38.0 58.5* -2.4 
Brewer’s Sparrow 359 39.8 55.7* -4.1* 
Clay-colored Sparrow 441 43.8 52.4 -1.5* 

Percentages totahng i 100% include some routes with no change in numbers of birds detected. Asterlsk indicates trend significantly (P < 0.05) 
d&rent from no difference between number of surveys with increasmg vs. decreasing species populations. 
1 Annual rate (expressed as a percentage) of change in population numbers. Asterisk indxates a statistically significant (P < 0.05) rate of population 
change. 

for Franklin’s Gull, Dickcissel, Henslow’s 
and Grasshopper sparrows, Lark Bunting, 
and Eastern Meadowlark in that these spe- 
cies show a significant difference in the pro- 
portion of surveys with increasing vs. de- 
creasing populations. This pattern of 
significant local declines for species that also 
are declining continentally reflects a pattern 
of loss of local breeding habitats. 

Declines in populations of Mountain Plo- 
ver, and Cassin’s and Clay-colored spar- 

rows were universal across their respective 
geographic ranges (not varying among sur- 
veys). The seasonal distributions and ecol- 
ogy of the sparrows are poorly understood. 
The plover is now rare on its former win- 
tering areas in southern Texas and has a 
highly fragmented wintering distribution in 
California. Based upon the plover example, 
declines in this group of birds appear at- 
tributable to decline or degradation in the 
quality of habitats available for wintering. 
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Population trends for a third group of 
grassland species (Ferruginous Hawk, Mis- 
sissippi Kite, Upland Sandpiper, Short- 
eared Owl, Horned Lark, Western Mead- 
owlark, Vesper, Savannah, and Henslow’s 
sparrows) show significant changes in rela- 
tive abundance among surveys even though 
continental numbers are stable. The geo- 
graphic distributions of these species appear 
to be changing at present. 

Whereas wetlands-associated species have 
certainly declined since settlement of the 
grasslands in the mid 1800s BBS data in- 
dicate that populations of the endemic Mar- 
bled Godwit and Wilson’s Phalarope are 
stable. Wetland conservation actions to 
benefit waterfowl have apparently stabilized 
populations of these latter species. 

Increases in cosmopolitan species 

The negative consequences of landscape 
fragmentation to local and regional avian 
assemblages are well known (Robbins et al. 
1989b) and have real implications to the 
conservation of grassland birds (Samson 
1980, Johnson and Temple 1986). Fire con- 
trol and woody plantings on the grasslands 
have had such an effect by favoring many 
species that can colonize the newly created 
forest patches. Regional responses of bird 
assemblages to a century of fire control are 
not available, but can be inferred from stud- 
ies (e.g., Dixon 1989) of individual species 
populations. 

A large percentage of breeding bird spe- 
cies on the central Great Plains appear re- 
stricted to sites of artificial woody plantings 
(Martin 198 1). Most shelterbelt species are 
forest-edge inhabitants historically present 
in midwestern oak (Quercus spp.) savannas 
and eastern deciduous forests. Yahner (1983) 
reported that only three (Western Mead- 
owlark, Savannah and Vesper sparrows) of 
the 47 most abundant species using shel- 
terbelts on his study area were typical of the 
historic grasslands of western Minnesota. 

Although forest-bird species historically 
occurred west of their general habitats and 
into streamside forests of the eastern grass- 

lands (Coues 1874), the development of ri- 
parian forests along streambeds of the short- 
grass prairie has effectively created linear 
forests that have favored the movement of 
many species farther onto (and even across) 
the grasslands. At one location, Crook, Col- 
orado, 83 species of birds in the riparian 
vegetation during the early breeding season 
included only three representatives (Cas- 
sin’s, Clay-colored, and Harris’ sparrows) 
of the Great Plains avifauna, and none of 
those bred locally (Knopf 1986). That ri- 
parian forest developed since 1900, and 
>90% of the native birds currently at that 
site have colonized in recent times. The pro- 
portion is >95% if exotic species are in- 
cluded. 

As a consequence of the riparian forest 
development on the western Great Plains, 
some of the invading species established 
secondary contact with closely related con- 
geners. Such species include representatives 
of flickers, jays, buntings, grosbeaks, tow- 
hees, and orioles (Sibley and West 1959, 
West 1962, Sibley and Short 1959, 1964; 
Short 1965, Rising 1970, Williams and 
Wheat 197 1, Emlen et al. 1975, Moore and 
Buchanan 198 5); there are so many species, 
in fact, that the region has been ornitholog- 
ically identified as the Great Plains Hybrid 
Zone (Rising 1983). Further north, western 
riparian species such as the Yellow-breasted 
Chat (Icteria virens) and American Gold- 
finch (Carduelis tristis) were historically hy- 
pothetical or accidental in Wyoming (Knight 
1902), yet breed state-wide today. En- 
hanced deciduous forests on the grasslands 
have also favored movements of reptiles and 
mammals (Knopf and Scott 1990) and have, 
in part, been fundamental in defining fauna1 
mixing as a conservation issue (Knopf 1992). 

CONSERVATION INTO THE 
NEXT CENTURY 

Just as grasslands are avifaunistically 
simple, so too appear the challenges facing 
conservation of these birds. Unquestion- 
ably, fauna1 invasions of the central grass- 
lands are wildlife enhancements. Such en- 
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hancements have positive public-awareness 
benefits for conservation issues in general 
and, thus, seem desirable except where ali- 
ens and exotics degrade habitats of endemic 
species. The U.S. Department of Agricul- 
ture’s Conservation Reserve Program 
promises to reverse the decline in breeding 
habitats for some species, much as water- 
fowl conservation programs have had some 
secondary benefits for wetlands species. The 
Western Governor’s Association is cur- 
rently discussing a political template for re- 
gionalizing conservation action, which will 
be the first step towards aligning conser- 
vation action with biogeographic provinces 
(Knopf 1992). That international action, the 
Great Plains Initiative, holds great promise 
for a proactive and more cost-effective ap- 
proach to conservation by focusing conser- 
vation on the floral and fauna1 integrity of 
the Great Plains (Knopf and Samson 1995). 

Ecological processes driving population 
trends of North American grassland birds 
are currently undescribed. As a group, grass- 
land birds have declined more than birds 
of other North American vegetative asso- 
ciations. Unlike neotropical migrants which 
have experienced declines primarily in the 
northeastern deciduous forests (Robbins et 
al. 1989a), however, declines in grassland 
species are occurring at a continental scale. 
The decline in the Mountain Plover, Cas- 
sin’s Sparrow, and Lark Bunting are major 
conservation concerns. The lack of under- 
standing of the wintering ecology of grass- 
land birds precludes optimistic projections 
for especially these species experiencing 
widespread, geographic declines. 

ACKNOWLEDGMENTS 

I thank J. R. Jehl, Jr. and N. K. Johnson for the 
opportunity to develop this manuscript and S. Droege 
for his insights. 

LITERATURE CITED 

ALLEN, J. A. 187 1. Notes of an ornithological recon- 
naissance of portions of Kansas, Colorado, Wyo- 
ming, and Utah. Harvard Bulletin of the Museum 
of Comparative Zoology 2: 130-l 83. 

ALLEN, J. A. 1874. Notes on the natural history of 
portions of Dakota and Montana territories, being 

the substance of a report to the Secretary of War on 
the collections made by the North Pacific Railroad 
Expedition of 1873, Gen. D. S. Stanley, Command- 
er. Proceedings of the Boston Society of Natural His- 
tory 17:33-86. 

BADARACCO, R. J. 1971. An interpretive resource 
analysis of Pawnee Buttes, Colorado. Ph.D. Disser- 
tation. Colorado State University, Fort Collins. 

BAER, N. W. 1989. Shelterbelts and windbreaks in 
the Great Plains. Journal of Forestry 87:32-36. 

BIRD, R. D. 1961. Ecology of the aspen parkland of 
western Canada in relation to land use. Canadian 
Department of Agricultural Research Branch Pub- 
lication 1066, Ottawa. 

COUES, E. 1874. Birds of the Northwest. U.S. Gov- 
ernment Printing Office, Washington, D.C. 

COUES, E. 1878. Field-notes on birds observed in 
Dakota and Montana along the forty-ninth parallel 
during the seasons of 1873 and 1874. U.S. Depart- 
ment-of Interior, Bulletin of U.S. Geological- and 
Geographical Survey of The Territories IV. No. 3, 
Article 25:545-661. 

DAHL, T. E. 1990. Wetlands losses in the United 
States 1780’s to 1980’s. U.S. Department of Interior 
Fish and Wildlife Service, Washington, D.C. 

DIXON, K. L. 1989. Contact zones of avian congeners 
on the southern Great Plains. Condor 9 1: 15-22. 

DROEGE, S., AND J. SAUER. 1993. Geographic patterns 
of population trends among guilds of North Amer- 
ican landbirds. Proceedings of the International Bird 
Census Commission. 

EMLEN, S. T., J. D. RISING, AND W. L. THOMPSON. 
1975. A behavioral and morphological study of 
sympatry in the Indigo and Lazuli buntings of the 
Great Plains. Wilson Bulletin 87: 145-l 79. 

FEDKIW, J. 1989. The evolving use and management 
of the nation’s forests, grasslands, croplands, and 
related resources. U.S. Department of Agriculture, 
Forest Service General Technical Report RM- 17 5. 

FRBMONT, J. C. 1845. Report of the exploring ex- 
pedition to the Rocky Mountains in the year 1842 
and to Oregon and North California in the years 
1843-44. U.S. Army Corps of Topographical En- 
gineers. Blair and Rives, Washington, D.C. 

FRETWELL, S. 1986. Distribution and abundance of 
the Dickcissel. Current Ornithology 4:2 1 l-242. 

GILBERT, L. E. 1980. Food web organization and con- 
servation of neotropical diversity. Pp. 1 l-34 in M. 
E. Soul6 and B. A. Wilcox (eds.), Conservation bi- 
ology. Sinauer Associates, Inc., Sunderland, Mas- 
sachusetts. 

GRIFFY~H, P. W. 1976. Introduction to the problems. 
Pp. 3-7 in R. W. Tinus (ed.), Shelterbelts on the 
Great Plains. Proceedings of the Great Plains Agri- 
cultural Council No. 78, Denver, Colorado. 

GRINNELL, G. B. 1875. Zoological report. Pp. 79-84 
in W. Ludlow (ed.), Report of a reconnaissance of 
the Black Hills of Dakota made in the summer of 
1874. U.S. Army Department of Engineers, Wash- 
ington, D. C. 

HAYDEN, F. V. 1862. On the geology and natural 
history of the Upper Missouri; with a map. Trans- 
actions of the American Philosophical Society 12: l- 
218. 

HOBBS, R. J., AND L. F. HUENNEKE. 1992. Distur- 



256 STUDIES IN AVIAN BIOLOGY NO. 15 

bance, diversity, and invasion: implications for con- 
servation. Conservation Biology 6:324-337. 

HORNADAY, W. T. 1887. The extermination of the 
American Bison. Smithsonian Institution Report of 
the U.S. National Museum 1887:367-548, plus XXII 
plates. 

HYDE, G. E. 1974. The Pawnee Indians. University 
of Oklahoma Press, Norman. 

IRVING, W. 1835. A tour on the prairies. J. Murray, 
London. 

JOHNSGARD, P. A. 1979. Birds of the Great Plains. 

280-340 in W. Dart and J. K. Jones (eds.), Pleis- 
tocene and recent environments of the central Great 
Plains. University of Kansas Press, Lawrence. 

MLOT, C. 1990. Restoring the prairie. Bioscience 40: 
804-809. 

MOORE, W. S., AND D. B. BUCHANAN. 1985. Stability 
of the Northern Flicker hybrid zone in historical 
times: implications for adaptive speciation theory. 
Evolution 39:135-151. 

O’MEILIA, M. E., F. L. KNOPF, AND J. C. LEWIS. 1982. 
Some consequences of competition between prairie 
dogs and beef cattle. Journal of Range Management 
35:580-585. 

University of Nebraska Press, Lincoln. 
JOHNSON. R. G.. AND S. A. TEMPLE. 1986. Assessing 

habitaf quality for birds nesting in fragmented talc 
grass prairies. Pp. 245-249 in J. Verner, M. L. Mor- 
rison, and C. J. Ralph (eds.), Wildlife 2000. Uni- 
versity of Wisconsin Press, Madison. 

JOHNSON, W. C. 1993. Woodland expansion in the 
Platte River, Nebraska: patterns and causes. Eco- 
logical Monographs. 

KIRSCH, L. M. 1974. Habitat management consid- 
erations for prairie chickens. Wildlife Society Bul- 
letin 2: 124-l 29. 

KNIGHT, W. C. 1902. The birds of Wyoming. Uni- 
versity of Wyoming Experiment Station Bulletin 55. 

KNOPF, F. L. 1975. Spatial and temporal aspects of 
colonial nesting of the White Pelican, Pelecanus 
erythrorhynchos. Ph.D. Dissertation, Utah State 
University, Logan. 

KNOPF, F. L. 1986. Changing landscapes and the cos- 
mopolitism of the eastern Colorado avifauna. Wild- 
life Society Bulletin 14: 132-142. 

KNOPF, F. L. 1988. Conservation of steppe birds in 
North America. International Council for Bird Pres- 
ervation Technical Publication 7:274 1. 

KNOPF, F. L. 1992. Fauna1 mixing, fauna1 integrity, 
and the biopolitical template for diversity conser- 
vation. Transactions ofthe North American Wildlife 

PULICH, W. M. 1976. The Golden-cheeked Warbler. 
Texas Parks and Wildlife Department, Austin. 

RISING, J. D. 1970. Morphological variation and evo- 
lution in some North American orioles. Systematic 
Zoology 19:315-351. 

RISING, J. D. 1983. The Great Plains hybrid zones. 
Current Ornithology 1: 13 l-l 57. 

ROBBINS, C. S., AND W. T. VAN VEUEN. 1969. Breed- 
ing bird survey 1967 and 1968. U.S. Bureau of Sport 
Fisheries and Wildlife Special Scientific Report 124, 
Washington, D.C. 

ROBBINS, C. S., J. R. SAUER, R. S. GREENBERG, AND S. 
DROEGE. 1989a. Population declines in North 
American birds that migrate to the neotropics. Pro- 
ceedings National Academv of Science 86:7658- 
7662. - 

ROBBINS, C. S., D. K. DAWSON, AND B. A. DOWELL. 
1989b. Habitat area requirements of breeding forest 
birds of the middle Atlantic States. Wildlife Mono- 
graphs 103: l-34. 

ROE, F. G. 195 1. The North American buffalo. Uni- 
versity of Toronto Press, Canada. 

SAMSON, F. B. 1980. Island biogeography and the 
conservation of prairie birds. Pp. 293-305 in C. L. 
Kucera, (ed.), Seventh North American Prairie Con- 
ference, Springfield, Missouri. 

SHORT, L. L., JR. 1965. Hybridization in the flickers 
(Colaptes) of North America. Bulletin of the Amer- 
ican Museum of Natural History 129:309-428. 

SIBLEY, C. G., AND L. L. SHORT, JR. 1959. Hybrid- 
ization in the buntings (Passerim) of the Great Plains. 
Auk 761443-463. 

and Natural Resources Conference 57:330-342. 
KNOPF, F. L. 1993a. Perspectives on grazing non- 

game bird habitats. In press in P. R. Krausman (ed.), 
Rangeland wildlife. Society for Range Management. 

KNOPF, F. L., AND F. B. SAMSON. 1995. Conserving 
the biotic integrity of the Great Plains. In S. Johnson 
and A. Bouzaher (eds.), Conservation of the Great 
Plains Ecosystems: Current science, future options. 
Kluwer Academic Press, Dordrecht, The Nether- 
lands. 

SIBLEY, C. G., AND L. L. SHORT, JR. 1964. Hybrid- 
ization in the orioles of the Great Plains. Condor 66: 
130-150. 

KNOPF, F. L., AND M. L. SCOTT. 1990. Altered flows 
and created landscapes in the Platte River headwa- 
ters, 1840-1990. Pp. 47-70 in J. M. Sweeney (ed.), 
Management of dynamic ecosystems. North Central 
Section of the Wildlife Society, West Lafayette, ln- 
diana. 

SIBLEY, C. G., AND D. A. WEST. 1959. Hybridization 
in the Rufous-sided Towhees of the Great Plains. 
Auk 761326-338. 

KRUEGER, K. 1986. Feeding relationships among bi- 
son, pronghom, and prairie dogs: an experimental 
analysis. Ecology 67x760-770. 

STANSBURY, H. 1852. Exploration and survey of the 
valley of the Great Salt Lake of Utah, including a 
reconnaissance of a new route through the Rocky 
Mountains. U.S. Army Corps Topographical Engi- 
neers. Lippincott, Grambo & Coi, Philadelphia, 
Pennsylvania. 

MACARTHUR, R. H. 1959. On the breeding distri- SUMMERS, C. A., AND R. L. LINDER. 1978. Food hab- 
bution pattern of North American migrant birds. its of the black-tailed prairie dog in western South 
Auk 76-318-325. Dakota. Journal of Range Management 3 1: 134-l 36. 

MARTIN. T. E. 198 1. Limitation in small habitat is- SUTTON. G. M. 1967. Birds of Oklahoma. Universitv 
1ands:‘chance or competition? Auk 98:715-734. of Oklahoma Press, Norman. 

MATTES, M. J. 1988. Platte River Road narratives. TERBORGH, J. 1986. Keystone plant resources in the 
University of Illinois Press, Chicago. tropical forest. Pp. 331-344 in M. R. Soul& (ed.), 

MENGEL, R. M. 1970. The North American Central Conservation biology. Sinauer Associates, Inc., Sun- 
Plains as an isolating agent in bird speciation. Pp. derland, Massachusetts. 



BIRDS ON CHANGING GRASSLANDS-Knopf 257 

TOWNSEND, J. K. 1839. Narrative of a journey across 
the Rocky Mountains to the Columbia River. H. 
Perkins, Philadelphia. 

UDVARDY, M. D. F. 1958. Ecological and distribu- 
tional analysis of North American birds. Condor 60: 
50-66. 

U.S.D.A. 1987. Basic statistics 1982 National Re- 
sources Inventory. U.S. Department of Agriculture 
Soil Conservation Service Bulletin No. 756. 

U.S.D.A. 1989. Summary report 1987 National Re- 
sources Inventory. U.S. Department of Agriculture 
Soil Conservation Service Bulletin No. 790. 

U.S.D.A. 1990. Land areas of the National Forest 
System as of September 30, 1990. U.S. Department 
of Agriculture Forest Service. FS-383. 

WEST, D. A. 1962. Hybridization in grosbeaks 
(Pheucticus) of the Great Plains. Auk 791399-424. 

WIENS, J. A. 1974. Climatic instability and the “eco- 
logical saturation” of bird communities in North 
American grasslands. Condor 76:385400. 

WILLIAMS, 0, AND G. P. WHEAT. 197 1. Hybrid jays 
in Colorado. Wilson Bulletin 83:343-346. 

YAHNER, R. H. 1983. Seasonal dynamics, habitat re- 
lationships, and management of avifauna in farm- 
stead shelterbelts. Journal of Wildlife Management 
47:85-104. 

ZIMMERMAN, J. L. 1992. Density-dependent factors 
affecting the avian diversity of the tallgrass prairie 
community. Wilson Bulletin 104:85-94. 


