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& Involved. A unique factor o grazing, as
- opposed Lo ather Land uses, is the fact that
B herbivory by native hoofed mammals has
been a natwal, ceological, and evolutionary
force in certiun nonforested  ccosystems,
ncluding many m central and western North
merica (Stebbins 1981, McNaughton 1986)

_Duu!nlic livestock has greatly intensificd
p. " the influcnce of grazing in most of these

Eunvicon, Conlam

n

3 - - — -
g LIVESTOCK GRAZING EFFECTS
¥ IN WESTERN NORTH AMERICA

2 VICTORIA A. SAAB, CARL €. BOCK, TLRRLLL 1. RICIH,

= contraversy is due in it (o the compeling -

ccosystems historically, and this influence has
been especially  damaging 1o those eco
systems where native grazing ungulates were
scarce or absent (e.g, Mack and Thompson
1982, Milchunas et al. 1988, Schlesinge
ctal. 1990). Nonetheless, Tor certam habilits
it s aeguable that livestock prazing simn
lates a natural ceological event that sonk
native flora and fauna tolerate, or pethap
require. Therefore, asscitions  about  (he
cllects of grazing on Neolropical migratory
birds and other organisms must be habitai
and species specific, and based on el
data

Burds generally do not respond 1o 1l
presence ol prazing livestock but to the
impacts on vegetation as a result of grazing
(Bock and Webb 1984). Cattle compact soil
by hoaf action, remove plant materials, amd
indirectly reduce water inliltration, all ol
which can result in decreased vegetation
density (Holechek et al 1989). In turn, these
alterations of the structure and Noristics in
plant communities are known to affect some
lnccfhng bird species negatively, while other
species respond positively,

Increased numbers of Brown-headed Cow-
binds, created by the presence of cattle,
another indirect impact (e, nest parasitisimg
on many breeding Neolropical migratory
Landbirds (Robinson et al, Chapter 15, this
volume). In presettlement times, cowhirds
mhabited the Great Plains of central Nogth
America and were assoaated with gian
hison herds of that region. Their range
now encompassing most of North Amenca
(American Ornithologists” Union 1983), ¢x-
panded when Europeans arrived with then
livestock and cleared forests (Mayfield 1965)
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Cowbirds nre now associated with domestic
livestock, and are sulliciently numerous to
posc major threals to the continued survival
of several species that are regularly parasitized
(Rothstein et al. 1980, 1984)

Livestock grazing is o primary land-use in
fonr habitats important 1o Neotropical mi-
prants: (1) prasslands of the Great Plains il
Southwest; (2) shrubsteppe communilies in
the Intermountain region: (3) riparian plant
communitics of the arid West; and (4)
montane coniferous forests, The objectives of

this chapier are o evaluate the conseguences
of grazing by domestic ungubittes on migra-
tory Eindbirds using western habitats, and to
on maniagement as i
Nco-

provide perspectives
relates (o conservalion of
tropical migrants

weslern

METHODS

We reviewed a varicty of federal publications,
scientific journals, and unpublished reports
for studhes regarding effects of livestock
grazing on landbird communitics in wesiern
North America. The synthesized information
is presented for Neotropical migrants in the
Tollowing habitat sections: (1) prassbinds, (2)
shrubsteppe. (3) riparian, and (4) coniferous
forests. We evaluated neotropical migrants
as listed by Gauthreaux (1992), which ex-
cludes walerbirds and most shorebirds, This
list includes Tandbirds that breed in North
America and  whose  winter  rianges  pre-
dommantly extend mto the N\'utmpiv‘: (also
known as migratory landbirds)

The resulls of bid  survey  data
presented meoa tabular formal o facilitate
comparisons between species ind vegetalive
types. A number of important limitations

are

exist i the formation presented in the
tahles. Sizes and numbers of study sites, and
season d intensity of prazing varicd among
studics. Tnall of the studies hsted, data were

obtained on the relative abundances of birds
in varionsly griazed habitats, compared either
to ungrized or o lightly grazed sites. We
listed o response as positive or nepative only
i those cases where the dilferences belween
treatments were > N0
For every study, we recorded each hied

specics as one that increased (4 ), decreased

GIENIRAL 1TUMAN LITLCTS

( ) or was unalfected in abundance as 1 -
result ol eattle prazing, In cach habitat
section, we provided o qualitative assessment’
on patierns in bird responses o prazing. 18
some cases where dala were available, we
cvaluated differences in hind responses aci8
cording to prazing intensity and vegetative 388
type (prasstands), and seasonality of grazing g
(riparian)
When abundance data for species were 3
recorded by two ar more studies in shrub
steppe and  riparian vepetation. bird re
sponses were amilyzed  statistically. Abun- 3
dance data were standardized 1o ¢
species and guilds most valnerable to graz
ing disturbances. We tested the Ilypnlhcﬁi!'
that alfect  abundances’
of species and ccolopical  puilds. Stand- SRS
ardized means were tested for dillerences sy
using a paired r-test and  derived in theg
following manner: Sp = 2Np“Nu + Np)and §
Su = 2NujNu 1 N where  Sp = slands)
ardized  mean number of individuals of3
parrs inoa gr;uctl trcatment, Ng = numb '_'
of individuals or pairs ina prazed treatment 38
Nu = number of individuals or pairs a3
an ungrazed  treatment, amnd  Su = stand}
ardized mean number of individuals or pain
in e unprazed  heatment, These ||rnp0f-
tional data were transformed with an arcsingg
to obtain a normal  distribution. Thi
statistical approach was not applied 0§
prasslands because of the praded respons
shown by many bird specics depending o
grassland type
FFor the guild analyses, specics were cale
gorized into groups associnted with nest (yps
(open nesting or cavity nesting: approprisk
only for riparian habitats), nest locatio
(ground, nopy/canopyi
and Toraging hehavior (inseclivore, carmd
vore, neclarivore, or  omnivore),  base
on characleristics described by IHarrisod
(1979). Ehelich et al. (1988), and Mart
(1993). Finally, species were evaluated b
their migratory status (Tables 12-1, 1248
12-4; Gauthreaux 1992). In coniferous fored]
vepetntion, we licked information on s e’
!
)

B

grazing  did  not

y

]

shiub, or sub ¢

A
)

bird responses to livestock prazing. Therd)
foe, we based our conclusions on knowledgel

I jor divisions: p
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GRASSLANDS OF TIHE GRIAT PLAINS

2 s Characteristics of Grassland Habitats

i The Gireat Plains evolved in the rain shadow

of the Rocky Mountains (Daubenmire 1978)
Today, prasshands reach from the eastern-
most escarpiment of thal range out 1o the
mixed deciduons forests of the Midwest, and
from Alberti and Saskatchewan south to the
arid and semi-arid prasslands surronnding
and mixed with the Chihuahuan Desert in
Texas, New Mexico, southwest Avizona, and
northern Mexico. We ascribe 1o the plains
this liberal southern extent beense the
Chihuahuan Desert grasslands have much in
common climatically, Noristically, and evo-
lutionarily with their notthern n';\lllllrr;1:lll=
(Axclrod 1985) Funthermore, a number of
migratory bitds that heeed in the northern
plains alse winter in the southern plains,
so-defined, and therefore are inflluenced by
dimate and Lind-use patierns across the
region as a whole (e, Wicns 1973, Pulliam
and Parker 1979, Dumning and Brown 1982)
*Two striking climatic gradients  occur
within the Great Plains. The firsl is =2
north-south temperature pradient, such that
the mean annual number of frost-free days
in Canadian prasshands is less than 120, while
i the warmest Chilwahuan Desert prass-
nds it is more than 240 (Visher 1966).
Running generally  perpendicular o this
thermocline s an cqually il not more

g mporlant precipitation gradient, reflective of

the diminishing inlluence of the Rocky

& Mountain rain shadow castward on 1o the

Plains. Specifically. grasslands (o the west and
Bouth are in reasmply waler-stressed, due 1o
lining precipitation and ncreasing eva-

% poration.

'
We uscd Bailey’s (1976, 1978) ccoregions
O the United States to classily the ccosystems
pl the Greal Plains, which includes three
rie. steppe, and  Chi-
huan Desert. Prairic prasslinds are com-
paratively tall and moist, and, especially in
south and east. frequently inclide |l.-nk-
inds with scattered (rees or tall shrubs, The
fypical grasses of undisturbedd tallgrase prairic
pclude  blucstems Clidropogon spp ) and

about elfects of livestock on vepelation, aslf witch grass (Panicum virgatun) Steppe
the known  habitat  requirements ol : lands are dricr. cxpeticnee more fre-
birds todroughts, and are dominated by

i

shorter grasses than the tallgrass prairies
Dominant species include blue grama (Bonte-
loua gracilis) and bullalograss (Buchloe deace-
tyloides). Northern steppe ecosysiems (such
ns in the western Dakolas, castern Montana,
and the Canadian prairie provinces) fre-
quently support a varicty of mid-height
bunchgrasses, especially whealgrasses (,4.-;-m-
prron spp) and needlegrasses (Stipa spp.).
and feseues (Festieea spp) that are scarce or
missing from the comparatively arid short-
prass plains farther south. The Chibuahoan
Desert comprises the most arid and heat-
stressed part of the Great Plains. Here,
grasslands of any sort are hanging on a
climatic brink, where environmental pertur-
bations (such as grazing by domestic live-
stock) can readily converl them into desert
shrublands. Desert grassland, dominated by
species such as black grama  (Bowrelona
criopoda). formerly was widespread in the
Southwest, but historic overgrazing has
converled most of it ta desert scrub (Bufling-
ton and Herbel 1965). [However. in areas with
slightly higher annual precipitation, semi-
desert grasslands persist in the Southwest,
and these are important breeding and winter-
ing habitats for Great Plains grassland birds
(Bock and Nock 1988)

Ihe preceding  discussion of (he sub-
divisions of the plains is much more than
simply a lesson in plant geography, hecanse
most Neotropical migrant bitds respond
dilferently 1o livestock grazing in different
places. The same amonnt of grazing that can
he used to create ideal habitat for a species
i tallgrass prairic may be equally certain
to destroy that same species” habitat in a
shortgrass steppe or semidesert prasshind
Iherefore, management recommendations,
derived from dita synthesized in this section,
should be tailored to the various sorts of
grasslands involved

Historical Perspective and Dynamics of Great
Plains Ecosystems

Fhe major forces creating the plains prass-
lnds were, and are, drought, fire and prazing
by hison and praiie dops (Sauer 1950,
Stebbins 1981, Anderson 1982)  Fuidence
suppests (hat many pliins grasslands are
inherently vulnerahle 1o invasions by woody
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plants, and that climate alone ciinnot sustain
them as prasshand (Sauer 1950) Fire retards
or reverses invasions by trees or shrubs, while
grazing encourages them, both by reducing
fuels Tor fire and by facilitating the dispersal
and establishment of the woody invaders
(Risser et al. 1981, Bock and Bock 1987, 1988,
Humphrey 1987, Steinauer and Nrapp 1987,
Archer 1989)

Historically, drought, fire, and grazing
were not equally important in all plains
grasslands. For example, lire appears to have
been the major force sustaining tallgrass
prairies and parklands apgainst the relenticss
imvasions of trees and shrubs (Gibson and
Hulbert 1987). Farther west, prasses char-
acteristic of shortgrass steppe ecosystems,
such as blue grama and bulfalograss, were
those short-stature species equally tolerant
ol the frequent droughts and of grazing by
native ungulates, especially bison (Milchunas
¢t al. 198R). By conlrast, there were few il any
native ungulate grazers in the desert and
semidesert grasslands of the Southwest, and
here fire probably was a major faclor keeping
certain desert shrubs from invading these
fragile ccosystems (Bahre 1991)

Introduction of domestic ungubites to the
Gireat Plains greatly increased the role of
grazing, relative to fire and drought, in
determinmg the nature of the prasslands. In
the desert region livestock grazing. perhaps
coupled with drought, degraded many prass-
Lands into essentially pure and permanent
desert scrub (Bullington and Herbel 1965,
Neilson 1986, Schlesinger et al, 1990). Many
former tallgrass and mixed grass ccosystems
were converled to grasslinds dominated by
shorter, more grazing-tolerant species (c.g.,
Bock and Bock 1993). However, shorlgrass
steppe ccosystems on the central plains may
have changed relatively hittle (Milchunas ct
al. 198R). as millions of native ungulates
{hison) were obliterated and then replaced
by millions of exotic ungulates (cattle, horses,
and sheep)

Grassland Avilauna

Density and diversity of birds 15 low in
prassknds of the Great Pliins, compared 1o
wetlands, riparian woodlands, or adjacent

Torested ccosystems (Johnsgard 1979, Cody
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1985, Knopfl 198R8). This has heen variously
attributed 1o the structural simplicity, cco-
logical instability, and  recenl  origin of §
the grassland communities (Udvardy 1958, :
Mengel 1970; Wicns 1973, 1974, Rotenberry 3
and Wiens 1980a, 1980, Cody 1985). i
Total bird densities in the Greal Plains 28

prasslands usually range from 200 400 birds/ 48

km? (Wicens 1974, Cody 1985). Mos! tallgrass
prairic  songhird
include Eastern Meadowlarks, Bobolinks
or Dickcissels, and Grasshopper, Savannah,
and/or  LeConle’'s  Sparrows, with  Red-
winped Blackbirds and Common Yellow- &
throats in wetter arcas (Cody 1985). Shorl-
prass steppe songhird assemblages usually
mclude Horned Larks, Western Meadow-
larks, Lark Buntings, and McGown's or &
Chestnut-collared Longspurs, Passerine fau-
nis of mixed grass prairies include clemenls 8
of both previous types, and they vary with §
prassland condition. Two species largely
restricted to the mixed grass prairic region @8
are Baird’s Sparrow and Sprague’s Pipit.
Maosl bird species depart plains grasslands in
winter but this is not true ol semideserl
prasslands (Bock ct al. 1984). Typical breed-. 8
ing passerines in this habitat include meadow-, 38
larks, Horned  Larks, and  Grasshopper, '
Cassin’s, liotteri's, and Lark Sparrows. Win-
tering assemblages are dominated by Cassin's, §
Brewer's, Vesper, and Grasshopper Sparrows,, &
and meadowlarks. K

Avian Responses o Livestock Grazing in %
Grasslands %

We found published datia about the elects of,
livestock grazing on 33 Neotropical migrant g
bird species that breed and/or winter 00 14
the Gireat Plains (Table 12-1). We found no 3
information about the effects of grazing on}d
birds in arid Chihuahuan grasslinds, probeg
ithly beeanse most of these habitals have beea
1zed out of existence »
Despite incvitable variation in the naturef)
of individual studies, the data for most species g
reveal consistent, ecologically interpretab
patterns. Importantly, one of the patterns
cmerging from our synthesis is thal many
species respond dilTerently 1o the ellects o
prazing in different grasshand types, and
certain specics miy require grasslands

R e

(passerine)  communilies i3
:

North American ¢

i Species

: ';, Northern Harrier 1

,‘. Mountain Plover A

Upland Sandpiper A

%
N §
i«
i Long.billed A
Curlew
ourning Dove n
v
3

Burrowing Owl A

23 i

ﬂ'xl-caud Owl [}

ighthawk
orved Lark [}
o

Migrant  Region
Status*

S Dakota

N plains
N. plains
S Dakola

Colorado
N. plains

N plains

N Dakota
N Dakola
Colorada
Colorado
N. plains

N. plains

M. Dakota
M. plains

N. plains

M. plains
N. Paketa
N. Dakota
Misconri

Coloradn

M. pla

ns
M. plains
5. Arizona
Colorado
N. plains
N, plains
N Dakola
N, Daknia
S Texas
N. plains
N. plains
5. Dakola
N plains
Colorado
N. plains

N plains

8 Arizona
Colorado

-_(-ill\‘l.'";l‘
Type

h“‘lrl';l;\:‘
Mixed grass
Mixed grass
Mixed grats

Shorigrace
Mixed grass

Mixed grass

Mixed/tall
Mixed/tall
Shortgras

Mixed prass
Mixed grass

Mixed prass
Mixed grass

Mived prass

Mixed prass
Mixed/tall
Mixed/tall
Tallgrase
Shortgrass
Mired grass

Mixed grass
Semidesert
Shorigrass
Mixed grass
Mixed grase
Mixed/tall
Mixed/1all
Tallgracs
Mixed prass
Mixed prass
Mived grase
Mived prass
Shartgrass
Mixed grass
Mixed prase
Semidesent

Shortgrass

315

Table 12-1. Responses 1o eattle grazing hy Neotropical migrant |
ins and Southwest

Grazing
Intensity*

Meoderate
Variable

Vatiable

Heavy
Moderate

Heavy
Maoderate
Heavy
Heavy
Neavy
Moderate

Heavy

Moderate
Heavy
Variable
Moderate

Heavy

Heavy
Heavy

Maoderate
Moderate
Heavy
Maoderate
Heavy
Maoderate
Heavy
Heavy
Moderate
Heavy
Maoderate
Variable
Heavy
Moderate

Heavy

Maderate
Heavy

Response 1o

Girazing'

n

23+

Mixed

andbirds breeding in grasslands of the

Reference

Duehbert and Lokemoen
(1977)

Kantrud and Kologiski
(1982)

Kantrud and Kologiski
(19R2)

Lokemoen and Duebbert
(1976)

Ryder (1980)

Kantrud and Kologiski
(19R2)

Kantrud and Kologiski
(1982)

Kanteud (1981)

Kantrud (1981)

Giraul (1975)

Ryder (1980)

Kantrud and Kologieki
(19%)

Kantrud and Kologiski
(19R2)

Kirech and Higgins (1776)

Kantrud and Kologicki
e

Kantrud and Kolopiski
(1982)

Kantrud and Higgins (1992)

Kantrud (1981)

Kantrud (1981)

Skinner (1975)

Ryder (1980)

Kantrwd and Kologidki
(1982)

Kantrud and Kologiski
(1982)

Bock et al. (1984)

Ryder (1980)

Kantrud and Kologiski
(1982)

Kantrud and Kologiski
(1982)

Kantrud [1981)

Kantrud (1981)

Maker and Guthery (1990)

Kanttnd and Kologiski
(19R2)

Kantrud and Kologiski
(1982)

Duebbert and Lokemoen
(1977

Kantrud and Hipgine (1992)

Ryder (198

Kantrud and Kologiski
(1982)

Kantrud and Kologiski
11982y

Hock et al (1984)

Ryder (198M)

teantinued)



Table 12-1 (eomt)

Table 12-1 {comt)

i — S — — —— B, = - T — S— s =
Species Region Cirnssland Cirazing Response 1o Refercnce ‘ 5 Species 2"5"-':" Region Grassland Grazing " Responze 1o Relerence
Type Intensity®  Grazing : - . Status ﬁ“_“__ Type Intensity*  Grazing’
Maing Shortgrass Heavy ' Wiens (1971) 4 £y Savannah Sparrow 1y Saskatchewan  Mixed/short - Maher (1979)
Saskatchewan  Mixed/short ] Maher (1979) Alberia Mixed grast  Heavy = Owens and Myres (197))
Alberta Mired prase  Ileavy i Owens and Myres (197)) & N. Dakota Mixed/tall Maoderate  — Kantrod (1981)
S Dokotn Mived prase  Henvy 1 Wiens (1971 B N. Dakota Mixedftall  Fleavy Kantrud (1981)
N. plains Mized grass  Moderate 4 Kantrnd and Kologiski = 3 . Minnesota Tallgrass Moderate — Tester and Marshall (1961)
(1982) o { Baird’s Sparrow A Saskatchewan  Mixed/shart Maher (1979)
N. plains Mixed grass  leavy I Kantrud and Kologiski i Alberta Mixed grass  Ileavy Owent and Myres (1971)
(1982) 3 N. plains Mixed grass  Moderate — Kantrud and Kologiski
N. Dakola Mixed/iall Maoderate 4 Kantrwd (1981) v’ (1982)
N. Dakota Mixed/tall Heavy I Kantrud (1981) s N. plains Mixed grass  Ileavy - Kantrud and Kologiski
Oklahoma Tallgrass Maoderate 0 Risser el al (19R1) (1982)
Ok lahoma Tallprass Heavy 1 Riszer et al (1981) N Dakota Mixed/tall  Moderate 0 Kantrud (1981)
Northetn n S. Atizona Semidesert  Moderate 4 Block et al. (1984) pe N. Daknta Mixedftall  Heavy - Kantrud (1981)
Mockinghird i . Grasshopper A S. Arizona Semidesert  Moderate  — Dock et al. (1984)
Sprague’s Pipil 1} N, plains Mixed grass  Moderate 0 Kantewd and Kologiski . Sparrow Colorado Shortgrass  Heavy = Ryder (1980)
(1982) N Texas Shorigrase  Heavy - Wiens (1971)
N. plains Mixed geass  Heavy Kantrmd and Kologiski S Dakota Mixed prass  Heavy o Wiens (1973)
(1982) » N. plains Mixed grass  Moderate - Kantrud and Kologiski
Saskatchewan  Mived/short - Maher (1979) . (1982)
Alberin Mixed grass  Heavy - Owens and Myres (197)) 9§ N. plains Mired grass  Ieavy - Kantrud and Keologiski
N. Dakota Mixted/tall  Moderate 4 Kantrud (1981) N (1982)
M. Dakota Mixed/1all Ieavy 1 Kantrud (1981) o N. Dakota Mixed/all Moderate 0 Kantrod (1981)
Commaon A N. Dakota Mixed/iall Muodcrate Kantrud (1981) 4 : N. Dakota Mixed/1all Heavy _ Kantrud (1981)
Yellowthroat N Dakota Mixed/tall Heavy ~ Kantrud (1981) ) 74N Oklahoma Tallgrass Moderate 4 Risser et al. (1981)
Dickcissel A Oklahoma Tallgrass Heavy - Rieser et al (19R1) P~ 2 Oklahoma Tallgrase Heavy - Rister et al. (1981)
Oklahoma Inllgrass Moderate 4 Riscer e1 al (1981) y . ; Missouri Tallgrass Moderate  + Skinner (1975)
Missourni Tallgrass Moderate 4 Skinner (1975) * McCown's 1] Colorado Shorigrass Heavy + Ryder (1980)
Rotteri's Sparrow € S Atizona Semidesert  Moderate  — Webb and Bock (1990) i Longspur Saskaichewan  Mixed/short + Maher (1979)
Cassin's Sparrow n S Avizona Semideser! Moderale - Nock and Nock (1988) = N. plains Mixed grass  Moderate  + Kantrud and Kologiski
Clay-colored A Mived prass  [leavy n Owens and Myres (1973) % (1982)
Sparrow Mived grass  Moderate 0 Kantrnd and Kologiski S N. plains Mixed grass  Heavy i Kantrud and Kologiski
(1982) g ¥ (1982)
N, plains Mixed grass  Heavy - Kantrwd and Kologiski b b Chedtnut-collared B S. Arizona Semidesert Moderate  + Rock and Nock (198R)
(1982) "+ Longspur Colaradn Shortgrace Heavy n Ryder (1980)
N. Dakota Mixed/tall Moderate 0 Kantrud (1981) g 4 Sackatchewan  Mived/short 4 Maher (1979)
N, Dakota Mixed/tall Heavy - Kantrud (1981) N Alberia Mived grass  Heavy 4 Owent and Myres (1970)
Irewer’s Sparrow A S Aii Semidesert Moderate 4 Tlock et al. (19R4) N. plaine Mixed grass  Moderate 0 Kanttod and Kologiski
Color Shorigrass Heavy Ryder (1980) - (1981)
N, pla Mized grass  Moderate 0 Kantewd and Kologiski 9 N. plains Mixed grass  Ileavy 0 Kantrnd and Kologiski
(19%2) d (1982)
N. plains Mized grass  Heavy Kantoud and Kologiski - /fg N. Dakota Mixed/tall  Moderate 4 Kantrud (1981)
(1982) 3 N! Dakola Mixed/tall Heavy ¥ Kantrud (1981)
Vesper Sparrow 1] S Arizona Semidesert Moderate 0 Nock et al (1984) B A N. plains Mixed grass  Moderate — Kantrud and Kologiski
Alberta Mixed grass  Ieavy ' Owens and Myres (197)) % 11982)
N. plains Mixed grase  Moderate 0 Kantoud and Kologiski A ] N. plains Mixed grass  Heavy = Kantiod and Kologiski
(1982) 3 1982)
N plains Mixed/tall Heavy Kantrwd and Kologiski ' -, N Dakota Mived/tall Moderate  — Kantrud (1981)
(1982) M. Dakoia Mived, 1all eavy = Kantrod (1981)
N. Dakota Mixed/tall Heavy 0 Kantrud (1981) % N Minnesota Tallprass Moderate 0 Tecter and Marshall (1961)
Lark Sparrow A S. Arizona Semidesert Moderate 4 Bock et al (1984) o 7 ¥ Mizcowri Tallgrnse Moderate 4 Skinner (1975)
Diack ahroated n S. Arizona Semidesert Moderate 4 Nock et al (1984) . Redwinged B N. Dakala Mixed/tall Maoderate — Kantrud (1981)
Spartow . b Blackbird N. Dakola Mixed/tall  Heavy g Kantrud (1981)
Lark Bunting A N Texas Shortgrass  Heavy Wicns (1911) g 3 Missonri Tallgrass Moderate 4 Skinner (1975)
Colorado Shorigrass Ieavy Ryder (1980) . Eastern n S. Atizona Semidesert Moderate 0 Nock et al (1984)
N. plains Mixed grass  Moderate 0 Km;:]rﬁu;l and Kologiski Meadowlark Oklahoma Tallgrass Moderate 4 Risser ef al (1981)
{ ) Oklahoma Tallgrass ey -
N plains Mized grass  Heavy 0 K':'l';r;';: and Kelogiski gy Missouri Eiginta il\'h\‘.lr)'mlc + 2::‘;.‘.'.",."{?3.1‘:;“”
5. Teaa Ta 2
N Dakota  Mired/tall  Moderate 1 Kantewd (1981) 4 1 Teras Tallgrass  Heavy + Paker and Guthery (1990
N. Dakola Mized/tall Heavy 0 Kantrud (1981) (eontinued)
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Inble 12-1 (vont)

Species Migrant
Status®
Weslern n Caolorado
Meadowlark M Texns

Saskatchewan

Mivxed graee
Mixed grass

Mixed grass

N Dakota Mixed/1all
N, Diakota
1] N. plains Mired grass

Mixed giass

N Dakola
N. Dakota

* Statns ”

A” contains
\ce migt

¢ 1eferences

different condition to meet different life
requirements (e.g. foraging vs nesting)
We found limited information on the

responses of avian predators lo livestock
grazing. probably beeause most of these birds
ave such large home ranpes that their
densitics cannol be compared on plots of the
sizes used in typical grazing studics (Bock
nd Bock 198R8) Northern Harriers are
haracteristic of tall, comparatively lush,
grasslands (Johnsgard 1979), and they have
been Tound in higher numbers lightly
prazed mived grass poairic in the northern
plains (Table 12-1). Short-cared Owls also
have responded positively to the presence of
substantial ground cover in the s
Ny contrast, Ferruginous Hawks showed a
ixed response o grazing, apparently pre.
ferring to hunt open prasshinds but to nest
more proomd cover o wil
seatlered large trees, Burrowing Owls usually
nest in abandoned praitie dog burrows on
the Gireat Plains, and they prefer habitat with
much bare ground (e.p. Agnew et al. 1986).
Livestock, like bison, facilitate establishment
d expansion of prairic dog colonies by

nee migrants, thiee species that heeed

= dlecrease, 1 = ni effect, ae

GINITRAL TIUMAN FCTS

UVESTOCK GRAZING TITLCTS

(Table 12-1). Response to grazing may be
related to grassland type, with eflects being

Response lo Reference

Hemig, R : - neutral or nepative in mixed grasslands (c.g,
Intensity’  Grazing A n:i
— - Kantrud and Kologiski 1982, Kantrud and
Heavy = Ryder (1980) Q. Higpins 1992), and positive in tallgrass
Ieavy Wiens (1971) ! . prairics (Skinner 1975), Shortgrass steppe
- Maher (1971 5 H >
iy = Ewens and Myres (1973) i appears not to be suitable _:u_.,::_ .,A.:::.. er
Neavy v (1971) ¢ .—.32_::..._5_: . Upland Sandpipers also
0 and Kologiski ' 3 may require heavier ground cover for nesling
o ZIBEG sites than [or feeding siles (Kantrud 1981).
Heavy - I Kologiski .+ Mourning Doves are another specics thal
0 trud (1981) SR has shown mixed responses (o prazing,
n ul (1981) B suggesting that other environmental factors
> 4 -4y -
0 vl Kologiski By may be more impor 1o specics.
W For cxample, abundances of doves in the
Heavy 0 o)

northern mixed grass prairic varied widely
repardless of

¢ across plols on different so
grazing intensitics, although ground nests
usually were placed in idle versus currently

Maulerate
Heavy

grazed pastures (Kantrud and  Kologiski
1982, Kantrud and Iiggins 1992). However,
- doves frequently nest in trees across the Greal
. Plains (Johnsgard 1979), and therelfore may
not be completely dependent upon ground
. cover for successful nesting. Furthermore,
BY’ doves have such weak legs and feet that they
RY cannol [orage eflectively in very heavy
ground cover (Leopold 1972). They appear
&% lo benefit from prazing, at least in compar-
%\“-:qn:. lush grasslands of southern Texas
ik and southeastern Arizona (Bock et al. 1984,
B Baker and Guthery 1990)

Al Songhirds cxhibited the Ml range of
responses Lo prazing in prasslands of the
Greal Plains (Tahle 12-1). At one extremc is
the Horned Lark, one of the most widespread
gi birds in the region and one that has been
8" universally positive in ils response lo grazing.”
Other, more narrowly distributed, songbirds
shown to henelit from grazing include Lark
and Black-throatdd Sparrows, McCown's
“¥ag Longspur, and Dickcissel (moderate grazing
) | 2-1). At the otherextremeisa
g3 Rroup of songbirds that appear negatively
k), affected by prazing wherever they have been
studied. This proup includes the Commaon
Yellowthroat, and Botteri’s, Cassin's, Savan-
nah, Baird's, and Henslow's Sparrows, West-
gt ern Meadowlarks also have been negatively
' allected by prazing, although in many cases
B2 dillerences between plots under  different

B grazing repimes have been minor. Weslern
s choice of nesting habitats S8 Mcadowlarks are one of the most widespread

el by nriginal

grazing down dense
praitie dops otherwise are unable to occupy
(Coppock et al. 1983, Uresk 1984, Uresk and
Yaulson 1988). The response of Burrowing
Owls to grassland grazing therefore has been
ve probably due to an increase in prey
bility (Table 12-1), ,
Shorebird  species  respomd  variously
though, in general. these hirds prefer 1o nest
in relatively sparse grasshands (Kantrud and |
Higgins 1992). Killdeer and Mountain Plovers
nest in such open areas that only heavy
livestock grazing appears suflicien! o create
or maintain their breeding habitat (Table ;%8
12-1; sece also Granl and Wecbster 1978,
Yarrish et al. 1993). In mixed prassland in
north-central Montana, Mountain Plovers &
nested primarily in aeas both prazed by 2
cattle and accupicd hy praivic dops (Knowles i
ct al. 1982), Long-billed Curlews may prefer SE:
grazed arcas in steppe grasslands, but more §
( are needed (Kantrud and  Kologiski
1982). Sandpipers clearly require
mare prass cover than Killdeer or Mountain §
IPlovers, but evidence exists that this shorebird
is Nexible in

2
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plains birds, and they appear to tolerale all
cxcepl the heaviest levels of livestock grazing.

A Tourth, and particularly interesting.
group of songbirds includes species that
apparently require or prefer intermediale
amounls of grass cover. They have benefited
from grazing in tallgrass and some mixed
grass communitics, but declined or dis-
appeared in the presence ol grazing in shorter
grasslands. Perhaps the best-studied example
is the Grasshopper Sparrow (Table 12-1), a
species experiencing widespread population
declines (Robbins et al. 1993). Grasshopper
Sparrows were negatively affected by grazing
in shortgrass, semidesert, and certain mixed
grass communities (Ryder 1980, Kantrud and
Kologiski 1982, Bock ct al. 1984), but they
have responded positively at least to moder-
ate prazing in tallgrass prairies (Skinner
1975, Risser ¢t al. 1981). Other species that
have exhibited a similar pattern include
Sprague’s Pipit, Lark Bunting, Chestnut-
collared Longspur, Bobolink, Red-winged
Blackbird, and, perhaps, Easiern Meadow-
lark. Finally, some songhirds have shown
weak, inconsistent responses to grazing in
different parts of the plains. These include
Clay-colored, Brewer's, and Vesper Sparrows,
and Brown-headed Cowbird (Table 12-1). At
least for Clay-colored and Brewer’s Sparrows,
distribution and abundance patterns appear
to be more strongly associated with shrub
than with grass cover.

No obvious relationship existed between
migratory status and responsiveness o graz.
ing among the 35 grassland species (Table
12-1). First, while most are listed as Neotrop-
ical migrants (Gauthreaux 1992), the great
vority in fact winter across the southern
portion of North American continent (Knopf
1994). Only four of the 35 are long-distance
migrants th inter entirely outside the
region (Upland Sandpiper, Common Night-
hawk, Dickcissel, and Bobolink). Further-
more, pairs of species with generally similar
hreeding and wintering distributions often
have shown very dilferent responses (o
grazing. For example, Chestnut-collared and
McCown’s Longspurs both hreed in
northern Great Plains and winter in the
south-central United States and northern
Mexico; grazing usually has favored the
former, while the latter has shown a graded
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response. Vesper and Savannah Sparrows
both breed widely across North Amenica, and
winler across the southern United  Stales
from Califormia 1o Flonda,  the  lormer
appears generally unresponsive Lo grazing,
while the Latter usually has been negatively
allecred (Fables 12-1 1o 12-4)

Breeding Bud Survey dati suggest that
bireds as showing

prasshnd proup are

preater population dechmes than any other
avian assemblage in North Amenca (Robbins
et al 1993 Knopl 1994a) Ths probably is
attnbutable 1o habitat modifications includ
e hivestock grazmg. e addition o e
suppression, prainie dog control, cultivillions,

and planting exotic grasses

SHRUBSTEPIE OF THE
INTERMOUNTAIN REGIC

Characteristics of Shrubsteppe Habitats

Shiubsteppe Tt i western . North
Amenci are chatacternized by woody, nid-
heaght shrubs and perennil bunchgrasses
tEautin 19496, Danbennnre 1978, Dealy eval
19X1, Tasdale and Thronaka 1981 Shoit
1986). Shrubsteppe typreally is with
wal precipitation over much of the region

averiging less thian 36 cn (Daubenmire 1956,
Richard and Vaoghan 1988, Rogers and
Rackard 1988) Penodic diought, extieme
tempenstures. wind, poor sotl stabiliny and
oy o sonl gty ¢F it 1246, Wicns and
Dyer 1975, Short 1986) 1
covitonment for biotic communities

I he shrubsteppe has been delineated in
vannous ways (K ochler 1960, Wicns and Dyer
1975, Risser et al. 1981) Major diflciences
depend  on the inclusion of  salt
shrublands of the Greal Basin, shi
ol the southwestern Umited States, or pinon
jusper By pes (Shoit 1986)

mifest o stressful

desert

bsteppe

Historical Ferspective and Dynamics ol
Shrubsteppe Hahitats

Migor clianges i native shrubsteppe vegeta-
ton, patticularly the rpid loss of forhs and
wler

grasses, took as httde as 1015
severe overgrizmg that accompanmied carly

LS LLEY

&l
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settlement of the West (Kennedy and Dolen o
1901, Cottam and Stewart 1940, Brougham &
and Tarris 1967, McNaughton 1979, West
1979). Some plant species may have been S8
extirpated from the region or diiven 10g
extinetion, but we assume that most of the 3
species present today were also important
Iistorically (Dealy et al. 1981, Tisdale and &8
Hironaka 1981)

Little doubt exists that
emisia spp.) has always been an imporiant
component ol the Intermountain landscape
(Vale 1975, Braun et al. 1976), with a variety §
ol sagebrush vepetative types dominaling 88
Lpe wieas (MeArthur and Welch 1986)
Other important shrubs nclude saltbush §
(Atviplex spp.), rabbitbrush (Chrysothamnus g
spp.). and bitteebrush (Purshia tridentata) §
(West 1979, Tisdale and Thironaka 1981, 3
Yensen 1981, MeArthur and Welch 1986}
Ihe region is characterized by perennia
bunchgrasses  (also known as  caespitose
grasses) including the genera Agropyron, Poa, 8
Stipa, Elyows, and Festuea (Fautin 1946
West 1979, Yensen 1981) Few rhizomatous §
or sod-forming grasses oceur and they plays
tole in the i
prairies farther east (Madk'S

sagebrush (Art- ¥

only a minor ccosysicm, 0%
contrast to th
and Thompson 1982) ¢

Domestic livestock  grazing has caused §

major changes in plant species composilion

of shrubsteppe habitats including loss of the
from toampling, loss of ¥
native seral prasses. reduced perennial grasty
cover, reduced forh cover, increased shrub g
cover, and invasion by exotic species, par-g
ticubinly cheatgrass (Bromus tectorum) (Yem)
sen [981) y
Poior to Furopean settlement, eryplogams;
such as the hichen Parmelia chlorochros
(MacCracken ct al 1983), covered all undie
turbed soil suifiaces not populated by vaeg
cular plants. Because of the permancnt los’
ol this layer )

cryplogam  Liyer

hrough trwmphing by domest
livestock (Poulton 1955, Daubenmire 1903
Mack and Thompson 1952), we do not know
what role this stratum played in the origios,
ccosysten Increased soil temperatures,
creased eroston, lower soil moisture, lows
rate of scedl
negative consos

1 lower

productivity and
estiblishment are hikely
guences of the loss of cryptogams (Mad
Cracken et al 1981)

e, UVESTOCK GRAZING HIIECTS

Because  herbiceons  species  are more
¢palatable than shiubs during the growin
.'.._-th_r grazing tends to increase shrub cover,
. and decrcase palatable loibs and grasses
By (Picklord 1932, Cottim and Stewart 1940,
- Smith 1967, Tisdale ¢t al. 1969, Smith and
e Schmutz 1975, Page et al 1978, Ryder 1980,
,“.‘m_w_m__ﬁ: et al 1982) Maoie milense grazing
B will climinale ey
.,....E; o domination by woody, unpa
B and spiny species (Ellison 1960)
Generlly, cattle grazing Favors shiubs and

L
A

v less palatable species amd

B forbs over prasses while sheep grazing shifis
R, the balance towards grass (Allied 1941,
B Costcllo and Tuiner 1991, Tisdale 1947,
Cooper 1953, Robertson 1971, Urness 1979)
Season of use is also an important influence
in shrubsteppe. Por example, heavy spring
R sheep grazing reduces grasses and increases
B gagebrush, wheieas heavy fall sheep grazing
Bhas (he opposie  elleet (Craddock  amd
8 Forsling 1938, Mucgpler 1950, Fllison 1960,
B Laycock 1967) Livestock grazing can also
. Increasc the density of junipers (Cottam and
B Stewart 1940, Waoodbury 1947, Springlicld
B 1976, Lattle 1977) and reduce  vegetation
diversity (Wicns and Dyer 1975, Reynolds
and Rich 197%)
R While exotic aunmals are Tound essentially
B everywhere in the shiubsteppe, it is clear tha
% their dominance mcreases with disturbance
B such as livestock grazing Premeisel (1918)
& dnd f::_—. et al. (1979) submit that cheat-
prass, al . conmot significantly  imvad
@healthy shoubsteppe habitats

{3
wl

K Evaluation of Grazing in

tbrubsieppe __._:_..J
Eabrubsteppe habitats did not coevolve with
ge hends of grazing wnimals, and phint
ecies are ned ahapted to withstand severe
o continuous grazimg (hTack aond Thompson
W1982) Post-IMleistocene native ungubiates in
Ehrubsicppe only ndluded Amencan bison
Rand pronghorm. Bison esti
Prated at 40 wilhon when Furopeans arrived
slEngland and DeVaox 1969) but it s unbikely
A Llarge herds occunied west of the Rockies
HGustalson 1972 1977) Lew puc
[historic bison seconds exist from the Columbi
BPtateau (Schrocd! 1973) and records are rare

wimbers wer

Cinriiyson
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clsewhere in the region (Mack and Thomp-
son 1982)
Cacspitose grasses depend on seed produc-

tion rather than rhizomes or stolons to
maintain their populations. The effects of
grazing, both removal of vegetation and

mechanical damage from trampling, are more
o caespitose species (Mack and
Thompson 1982). Consequently, sagebrush

perennial bunchgrass communities are adap-
ted 1o small, dispersed groups typified by
pronghorn, mule decr and elk. Although
these species form groups on winler ranges,
they Largely rely on woody vegetation at thst
tume of

scrous

year. Thas lack ol adaptation 1o
concentrations of large herbivores has led 10
“striking susceptibility™ of shrubsteppe veg-
cltation to the impact of domestic ungulaies
(Larson 1940, Tisdale 1961, Dyer 1979, Mack
and Thompson 1982)

Classic approaches 1o grazing manage
ment in shiubsteppe habitats are discussed
by Stoddartetal (1975) and Laycock (1981),
with novel strategies mlrequent, controver-
stal and slow to be substantiated (Savory and
1980, Savory 1988) The maost
noteworthy long-term trend on public Lund
i shrubsteppe has been the reduction of
destructive season-long cattle grazing where
animals are released in carly spring and
removed i late fall (Appendix)

Multipasture 1 rotation systems (Ap
pendiy, Stoddart et al. 1975) have become
caltle and signilicant
mprovement in cattle mamagement for shroab

Parsons

popular for are a

steppe habatars. The rest rotation method
typically  produces more uniform  grazing
across the landscape rather tham arcas of high
use and arcas of hittle or no vse. | he system
also requites more fencmg, water develop-
ments, prescribed burns, seedings or other
mampulations. Ultately, more cattle may

be allowed wm an allotment

Shrubsteppe Avilauna

While more than 50 species of neotropical
nuigeants breed i this region, the shrubsteppe
bird community typically has 2-7 regular
breedimg species. Densities vary between 1K)
and 600 individuals/km? with over hall the
mdwviduals at o site belonging 1o the most
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common species, Trregular precipitation pit- - proups, neither long-distance migrants S

Table 12-2. Responses 1o catile y i i
I . A ¢ f grazing by Neotropical migrant landbirds bre
terns in shrubsteppe habitats have resulted [stiamdardized means 081 vs 1220 (grazed vs ! > AR, B

habitats of western North America

in annual redistributions of individual birds, ungrivedy, 7= LOL, P = 033] nor shorl- 53 Specics Mot Resor: TR~ -
locally and regionally (Wiens and Rolenberry distance migrants [standardized means 100 {8~ g £ Shiubland Fype :"“"'"5. Response 1o Reference
198 1a, Wicns 1985). vs 099 (grazed vs ungrazed), T = - 009, 2 Notihaa Tiarte ——i — ensly Staving —
Certain associations exist between bird P = 092) appeared particularly vulnerable 3 g Trofthern Harsier” (1) Nevada ‘-rlc‘-ncuuml!(;.ug Heavy Page et al (1978)
species and particular plant species, perhaps to livestock grazing. These results should be Idaho Iig ::.;L-;I\):::(;I::“h Modecate  + Reynold
in response o arthropod abundance or viewed with caution considering the little S whenigrass G ‘(’J‘;';l‘]‘ and Trost
availability (Wiens and Rotenberry 1981Dh). quantitative data available and a lack of i Oregon Vatious Variable Kochert (1989)
Some shrubsteppe birds show a high degree information about pristine shrubsteppe hab- Swainson's % I’::::::: :i.l:“““ Variable 4 Mattin (1987)
of selectivity for grass sceds of certain specics itats (ic, no controls from which to judge B Hawk? . 'T\;:ff""i‘;:’""""' Moderate 4 Reynalds and Trost
(Gocbel and Berry 1976). Thus, selective grazing elleets) iy T Ocegon \'.un-u"-5 Heavy Ln::llzzzlll tal (1984
removal of particular plant species by live- Muost studies were conducted with cattle R i . West Various Variable erhcu‘uc'w:);t :
stock could have dircet effects on individual on a short-term basis during the growing te-tailed Thawk?” B lalio fig sage/blucbunch  Moderate Reynolds and Trost
hird species. season (references in Table 12-2). Effects of West \'.|l:,':::lx”m Variable  Mixed Eaehei
Avian predators occupying shoubsieppe other kinds of livestock (McKnight 1958, Ferruginous n Idaho lig sage/bluchunch Nﬂt::lill:lc o :mh:[‘;”lmgﬂ|
liabatats aoe mllucnced by therr small-mam- Hanley and Brady 1977) during other times I Hawk wheatgrass ?,'.',H,\ S
mal prey. Small-mamumal community com- of the year might differ  substantially. Golden Lagle i West i 1ns Vadable  Mixed Kochert (1989)
position, densities and disteibution vary with Nevertheless, we make some  lentative o8 e I!:::::‘.: l:'" ""‘ |!f~") Kochert (1989
vegelation structure (Feldhamer 1979, Rogers conclusions based on the limited published ’ naes Yariable: 4 N::';g:ﬂ and Smith
and Hedlund 1980, Gano and Rickard 1982, information, and knowledge about the eflects It Nevada Low sage/ldaho fescue  Heavy "-"sr ,.ll‘,| (1978)
McGee 1982) and species diversity declines of grazing on vepetation and the known ldaho Blig sage/blucbunch  Moderate  + Reynolds and Trost
as prazing intensilics (see Kochert 1989). habital requirements ol the birds. West v l‘::l':;‘s‘g"‘” v (1981)
However, the spectlic ecological relationships Wicns and Dyer (1975) suggested that the MR Poaiic Falcon " it ||;g sage/bluebunch H::chl:!::: ’;“"'“I'll ||"?"""|I
between small mammals and shrubsteppe  ecological plasticity of many shrubsteppe 3 whealgrass ’ :[,II'I’I’;;]‘ and Trost
raptors are esscntially unknown, birds would make them unresponsive lo SRS l"('f:':;':"“' A ldaho big ;-'8‘-‘-"'"*""“" Moderate - Reynolds and Trost
wrinle wele Je oL H Ly . wheatgras
““.Hrllr'm IVU"L‘_" “r‘ ]n“lfnk gr‘”"_"l"' f\\-ljul’ AT Mourning Dove 1) Nevada (iu‘.lxtniml‘( ieat Heavy ' P'n( l:”‘”-| 97
. ) — avilaunal shifts may occur only after some 3 Pasin wild age ct al. (1978)
Avlan Respanses 15 Llvestork Grazing in threshold of habitat change has passed. Such 4 Nevada Sl o
Shrubsteppe Habitats ”“C'\Immb S5 v S 1 :\I sricall 1 ags - "‘I"c“.'l‘“' Indian Heavy Page ct al (1978)
S ay have  passce nstonically, ricegrass
We Tound information from 15 studies that when livestock were first introduced into the : " \ ldaho g sage/bluchunch Moderate Reynolds (1980)
evaluated grazing eflects on 34 Neolropical region. However, virtually no pristine eco- 3 B! Butiowing Ol A West \d‘.‘:‘:f:gm“ Vagiable 4 K P
migrants that breed in shrubsteppe vegeta- systems exist where this hypothesis might be S, West Various Variable 4 St;;(c:l:-“n[.ll):.‘., Jer
tion (Table 12-2). Birds considered in this tested. As a result, our conclusions about the § & nw&.) AR
evitluation tange from sagebrush obligates to cllects of grazing on Neotropical migrants g aho g suge/blucbunch Vagable  Mixed Rich (1986)
much more widesprewd species that are only must be ugely speculative. ; lilatio lh:lxl.‘.:::th Variable Gl .
peripherally associated with shrubsteppe (sce Distinguishing between historical and cur- "8 Long.carcd Owl 1) West Vartous Variable  Mired (.f&'ﬁl‘.'.‘ ::‘::3:
references in Table 12-2). In a qualitative rent livestock impacts is important when .Sh“'lﬂ»lch Owl B ldaho Big sagesblucbunch Moderate — qu.m;n-‘mu]
assessment of grazing effects on shrubsteppe calegorizing bird responses to grazing. For ¥ ¥ Conirin " 63 wheatgrass
birds, 12 species responded positively, 12 exiumple, species requiring shrubs as nest siles | Nighthawk ! i “'t"i“'r'{f""l'“"""“" Moderate Reynolds and Trost
negatively, and 10 species showed no clear may have benelitted from early, grazing: § Common nt Idaho g \.Iéu?{l;\:ilullull Moderate  + R “l‘:ll) 1
response related increases in shrubs across the West 2 Poorwill wheatgrass '(-‘I"’;‘_H‘l‘ rng- et
1he referenced studies reported abundance Fhey may now be harmed by heavy grazing S sl prevaila Low sagejldaho fescue Feavy o Page et al (1978)
information on 3 migrant species and only that removes hetbaceous cover. Drewer's SRS Nevada big "‘f*"‘"b“‘c}'“""‘ Heavy t Page ct al (1978)
14 of those were evaluated by two or more — Spartows may be an cxample, and we SEBE' Gy Hycatcher A Nevada Pl onl A — ; Fiam 3
studies (Fable 12-3), thus limiting con- consider this specics to be negatively affected o ticegrnss wy sge et al (1978)
clusions based  on quantitative data. No by grazing (Tables 12-2 and 12-3). Nevada Nevada bluegrass/ Heavy N Page et al (1978)
species or ecological guild showed significant Brewer's Sparrow populations have de- o sedge
dillerences (P < 0.05) in abundances between clined signilicantly both in the western G- ca "'t I‘I‘r":f"‘i‘::“”""" Moderate - Reynolds and Trost
grazed and ungrazed treatments. OF the 34 United States and over their entire range ZRA Say's Plocbe [ Idaho u.g-...';aLi chunch  Moderate 4 H:[,Injrildjy and Trost
species evaluated, only six are considered during the last 25 years (Robbins et al. 1993, 38 wheatgrass 1981y
long-distance migrants and 28 short-distance Peterjohn et al, chapter 1, this volume). As SEERE Flocand Lurk s hievada Greasewood Great— lleavy Page et al (197%)
migrants  (Gauthreaux  1992).  Combined this species is the most typical, widespread '. 4 Dasin wild 1ye
- (continued )
=,
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Table 12-3. Standardized selative abundance for 31 species of migratory landbirds. Onginal data were

taken from 15 studies conducted in shrubsteppe habitats. Sample size is the

mber of studies from

which the data were denved. Standard errars (SE) and P values were calculated by a paired (-test. No

species” abundances differed significantly (1" < 0.05) between treatments

Specics Forage  Nest Nest
Chnhd* Layer® Ty
Nurthern Hareer CA GR (8]
Swatnson’s Hawk CA CA Q0
Red taded Tiawh CA A (3]
Fertuginous Hawk A GR 0
American Kestrel CA CA | o
Peainie Falcon CA CA o
Fong-Inlled Curlew Gl GR (8]
Mournmg Dove Gl SH (8]
Short eared Owl CA GR o
Common Nighthawk Al Gt 0
muon Poorwill Al G 8]
Murthern Flicker 11} CA [ §
Cinay Flycatcher Al SH O
Say’s I'hoche Al CA QO
Huorned Lark Gl GR O
Free Swallow Al CA 4
Rock Wien il GHR C
Mountam Blucbid Al CA !
Sage Thrasher Fl SN (8]
Loggerhead Shiike SA st 0
Corcentailed Towhiee Gl GR 0
Vesper Spartow Gl GR 0
Wk thesed Spatow P 5H (8]
Sage Sparrow Gl sh 0
Irewer’s Sparrow (3] SH 0
Savannah Spacow Gl GR 0
Wihinte-cromned Spargow OM GR 0
Red-wimged kb OM s L8]
Western Meadowbirk Gl GR 0
Irewer's Blackbud OM SH 0
Heomn-headed Cowbird OM "
N orapggaibl abluesiab AL wcrnal n

CA Ccmmvme N nectimne, OM

eot dayer abbiestations. S11— shrub nesting specics, GR

) b I' = panavite

s Dghily grazed and Lilgoared teatments

and common shrubsteppe bird in many
locations, their decline is a major cause for
concern in sagebrush ccosystems

Other shiubsteppe species such as Girn
Flycatcher, Rock Ween, Green-tiniled Towhee,
Sage Theasher, and Lark and Sage Sparrows
lave shown no sipmibicant popubiadion trends
over the western United States (Peterjohn
et al. Chiapter 1 this volume) However, Lark
Sparrows and Rock Wiens show sigmificant
vanpe-wule dechines. Black-throated  Spar-
rows, which inhabit more xeric shrub com-
munities, have also shown signilicant popula-

-

ton declines
Dyata for two other species also sugpgest that

glouml nesting spuuics, CA

i

Sample Standardized Mean SE P Valse f
Swre >

Chased Ulngrised o
2 060 140 117 (1ETY ,‘
1 167 0l /4
| ot (L}
I 0ol 11
2 UKD 1 221 urs
I 000 200
] 0nix) 210 '_
J (L] 122 1.KK (11}
I 1K) 200
I ual 1.3}
| 200 0 e
2 150 0 s 157 0% 1h
} 133 n6r 29 [LET I
1 1% 000 B
3 a2 158 (i)} (111}) 3
] 04K 200 3
i 2K wix 1] 0 nd
(] Jin 000 :-'
) (R0 024 036 ol &
4 142 0 5% 101 0% 9
] LY 20 4
5 080 120 .54 01 L2
] I 23 on = <3
4 0ul 107 017 W69
6 08} L17 069 045 2
I 0 200 A
} 112 (L 108 (117 .
I (I 200 5
6 1 00 10 122 1w ¢
} 054 146 0.63 0 ’
| 178 0.22 A

hark anscetiseee, 11 o folage ansectisore, Gl ground inseciivons §

« subcanopy/canopy nesting specics

shrubsteppe bird communities are changing :
whether or not livestock grazing is implicated 3
as & major ciuse. Long-billed Curlews and i
Burrowing Owls both breed in habitats Vi
charncterized by o lack of shrubs aed large 48
arcas ol relatively low  vegetation. Hoth
species showed  sigaificant  population in-
creases between 1966 and 1991 m the weslern
United States (Peteijohn et al, Chapter 1,
thus voluime)

Lattle informanon exisls on respunses o

b b

gravzing by magratory taptors in shiubsteppe 2§
(Kochert 1989). Our designations of raplor o
species increasing or decreasing inabundance 38
were based on grazing induced habitat alier- 53

q sheub conditions (Nydegger and Smith 1986)

UVISTOCK GRAZING LITECTS

ations, which aflect small mammal popula-
lions, nest cover and substrates. Intensive

0 grazing and  fire suppression  favors en-

B croachment by shrubs and trees (especially

= Juniperus spp) (ilmllld—nc\luu: raplors (cp.,
Bt Northern Iarier, Short-cared Owl, and
s Ferruginous 1awk) are often negatively

-
2 affected by grazing practices that reduce nest
N,

cover (Duchbert and Lokemoen 1977). Rap-
tors and their rodent prey often decrease
runder conditions with reduced amounts of
herbaceous cover and increased shrub den-
ities (sce Kachert 1989). Other prey species
(e-g. jackralibits) respond positively to dense

=7 polentinlly benelitting their primary predator,

'Ulc Guolden Eagle Incieases in juniper trees
gt could increase availubility of nest sites (eg.,
gt Long-cared Owls and  Red-tailed  Hawks)
bt (Kochert 1989) and perch sites of some raptor
@3 species. Anothier potentially significant in
i direct cllect of grazing on migrants in
$ shrubsteppe is nest parasitism by Brown
8 headed Cowbirds. However, almost no data
g are available for shrubsteppe (Rich 1978,
_": Rich and Rothstein 1985) and the degree of
E: impact caused by cowbirds is unknown.

g Shrubsteppe birds gencrally respond neg-
i atively after deliberate conversions of native
. shrub habitats to exotic vegetation for the
W, foraging  benelit of livestock (Best 1972,
R° Schroeder and Sturges 1975, Reynolds and
A Trost 1980, 1981, Castrale 1982). IHowever,
some responses iy nol be detected due 1o

b lack of clear population responses due 1o time

b lags, silc tenacity by individuals and scale of
treatment (Wiens and  Rotenberry 1985)
Thus, short-term belore and afier surveys in

8 this avian community may be “dangerously

B mislcading” (Wicps et al. 1986)

At

f: WESTERN RIPARIAN HABITATS
i

? Characteristics ol Riparian Habitats

B Riparian zones include assemblages of pliant
BE and annnal commumities occurning at the
B Inteilaces between terrestol aquatic

B ecosystems. Toanid portions of western Noith
)

cAmerica, ripatan areas create well-defined,
narrow zones of vegetation along ephemeral,
intermitient, il perennil  streams  and
L avers, and are most conspicuous i steppe,

127

shrubsteppe, and desert regions. The diver-
sity and productivity of these systems com-
pared to surrounding uplands are largely
attributable 1o biotic and nutrient exchanges
between aquatic and adjacent upland arcas
(Giregory et al. 1991)

Western ripanian woodlands vary from
extensive floodplain forests dominated by
cottonwoods (Populusspp.) along large rivers
to narrow bands of aspen (Populus tremu-
loides) woodlands and willow (Salix spp)
thickets along small mountain streams. Plant
composilion varies geographically and cli-
matically, with higher elevation arcas often
composed of alder (Alwus spp.), birch (Betula
spp), and dogwood (Cornus spp.). Sycamore
(Platanus spp.), chery (Prunus spp.), haw-
thorn (Crataegus spp.). and hackberry (Celtis
spp.) are typically found wt lower elevations
and in drier climaltes

Historical Perspective of Riparian Habitals

The critical and disproportionate value of
riparian habitat to wildlife has been recog-
mzed only within the last two decades
(Johnson et al. 1977, Knopl et al. 1988a)
Riparian vegetation is used by wildlife more
than any other vegetation type (Thomas et
al. 1979). Yel, riparian arcas are among the
most thrcatened habilats on the continent
because they are favored for many land uses
including livestock grazing, agriculture, water
management, imber harvest, recreation, and
urbanization (¢ g, Thomas et al. 1979, Knopl
et al. 1988a)

Livestock  grazing has caused geogra-
phically extensive impacts on western i
panan zones (Carothers 1977, Crumpacker
1984, Chaney et al. 1990), and these areas are
considered the most modified land type in
the West (Chaney et al. 1990). Grazing on
npanan bottomlands  tends o be more
damaging than on uplands (Platts and
Nelson 1985), especially in arid regions where
witler, shade, succulent vegetation, and flaticr
terrain occur near sireauns (Behake 1979
Chaney et al. 1990, Platts 1991). Livestoch
grazing allects cparan habitats by altering
reducing, or removing vegetation, and by
actually eliminating niparian areas through
channel widening, channel aggrading, or
lowering the waler table (sce Platts 1991)




Table 12-2 (cout.)

Species Migrant
Status®

Iorned Lark
{cont.)

Tice Swallow* n

Rock Wien 1]

Mountain b
Bluehird

Sage Thrasher 1}

Loggerhead 1]
Shrike

Gieen-tailed A
Towhee

Vesper Sparjow 1]

Bk -throated n
Sparrow
Sage Sparrow 1]

Region

Nevada

Nevada
Idaho

Utah
ldalio
ldaho
Nevada
Nevada
Nevada
Idahio
Nevada
Nevada
Nevada
Idaho
Idaho
ldaho
Nevada

Nevada
ldaho

Utah

Nevada
Mevada
Nevada

Nevada
Nevada

Nevada
Ilahio
Utah
Nevada

MNevad

Nevada

Idaho

Shrubland Type

Girazing

Response to

Relerence

Intensity*  Grazing’ ‘a
Shadseale/Indian Heavy I'age ct sl (1978) ) X
rivegrisy 9
Low sage/ldaliofescue  Heavy Page ¢t al (1978) ¢
luebunch  Moderate 4 Reynolds (1980)
THESY
Shadseale/sand Heavy Mixed Medin (1986)
drapseed s
Big sage Not ] Olson (1974) “-
reporied e
Various Variable ] Rotenberry and P
Knick (1992) %
Nevaida bluegrass/ Heavy Page et al. (1978)
sedge ,
Shadscale/Indian Heavy 1 Page et al. (1978) 3
Ricegrass i
bluebunch Heavy 4 Page et al (1978) 4
Maderate i Reynolds and Trost
wheatgrass (1981)
Low sage/ldaho lescue  IHeavy ] Page ct al. (1778)
Grensewood/Great Heavy ' Page et al. (1918)
Basin wild rye
Nevada blucgrass/ Heavy + Iage el al. (1978) A
sedge ’
Dig sage/blucbunch Moderate ¥ Reynolds (1980) B
whentgrass o
Dig sage Not i Olson (1974) o
reported 4
Big sage/bluebunch Muoderate Reynolds and Rich g
whealgrass (1978) .
Shandscale/Indian Heavy [l Page et al. (1978)
ficegrass
Low sage/ldahofescue  Heavy | Page et al. (1978) ‘o
Big sage/blucbunch Moderate 0 Reynolds (1980) il
wheatgrass ¥
/ Heavy 0 Medin (1986)
dropseed
g suge, blucbunch Heavy Page et al (1978)
wheatgrass
Gireasewood/Great Heavy ' Page el al. (1778)
Basin wild 1ye e
Shadscale/Indian Heavy | Page ct al (1978) -
HICCRInsS
Low sage; ldaho lescue  Heavy Page ¢t al (1978)
Ihg sage/blucbunch Heavy Page et al (1978)
whentgrass
Nevada bluegrass/ Heavy Page <t al. (1978)
sedlge
Uig sige Mot Olson (1974)
repatied
Shadseale/sumd Heavy Mired Medin (1986)
dropseed
Gireasewoold/Greal Heavy Page et al (1978)
Wasin wild rye
Shadscales hidian Heavy Page et al (1978)
teeprass
Nevada bluegrass/ Heavy [ PPage et al. (1978)

sedpe
g sage/blucbunch
wheatgrass

24

Maoderale

Reynolds (1950)

3 Species

Sage Spariow
-+ (cont.)

Savannah

' Sparrow

White-crowned
Spatrow

'_' Red-winged
? Black bird
Western
Meadowlark

Brewer's

o
L 1 Blackbird

Brown-headed
it Cowbird

wihough somic poy
¥ Grazing intensity as rcpurted by eniginal authors in the references histed
E *Grazing cflects wr = decrcase, 0 = no effect, as repuried by onginal authors

Species forages in shrubsteppe vegetation but nests in other adjacent habitat

Table 12-2 (cont.)

Migrant  Region

B Brewer's Sparcow B

n

Status”

Tdaho

Great Basin

Nevada

Nevada

Nevadla
Nevada

Nevada

Idaho

ldaho

Nevada

Nevada

Nevada

1daho

Nevada

Nevada

Nevada

Nevada
Nevada

Nevada

Idaho

Idaho

Iduho

Great Hasin

Nevada

Nevada

Idaho

1daho

Gueat Hasin

[ Srlxrrrurh?_;ndj ;;

Iig sage

Nig Sage

Girensewood/Great
Wasin wild rye

Shadscale/Indian
ricegrass

tazing

Intensity®

N

ol
reported

Variable

H

H

eavy

cavy

Low sage/ldahofescue  Heavy

Big sage/blucbunch
whealgrass

Nevada bluegrass/
sedge

Iig sage; blucbunch
wheatgrass

g sage

Nevada blucgrass/
sedge

Gireasewood,/Great
Basin wild rye

Big sage/blucbunch
wheatgrass

Big sage/bluebunch
whealgrass

Nevada blucgrass/
sedge

Gireasewood/Greal
Rasin wild rye

Shadscale/Indian
FICCRrass

Low sage/ldaho fescue

Big sage,bluebunch
wheatgrass

Nev bluegrass/
sedge

Big sage/blucbunch
wheatgrass

Big sage

Various
Big sage

Shadscale/Indian
TIcegrass

Nevada blucgrass/
sedge

Dig sage/bluebunch
wheatgrass

Big sage/blucbunch
wheatgrass

Vanous

tins winter south of the United States

bundane

= INLICAsE
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1

cavy

cavy

Moderate

N
I
n

ot
reported
cavy

cavy

cavy

Moderate

1
1

H

cavy

cavy

eavy

Heavy

eavy

Heavy

M

foderate

Not

v

reported

Variable

ariable

Heavy

Heavy

M
M

V.

foderate

loderate

riable

§ long-distance migrants, thuse specics that breed n Noith America and spe
ins shint distance migrants, those species that biced and wi

Grazing”

+

Response to  Relerence

Olson [I'J_H.]

Wiens and Rotenberry
(1981b), Wiens
(1985)

Page et al. (1978)

Page et al. (1978)

(1978)
(1978)

Page ct al
Page et al

Page et al. (1978)
Reynolds (1980)
Olson (1974)

Page et al. (1978)
Page et al (1978)
Page et al. (1978)
Reynolds and Trost

(1981

PPage et al. (1978)

Page et al (1978)
Page et al (1978)

(1978)
(1978)

I'age et al
Page ¢ al

Page et al. (1978)

Reynolds (1980)
Olson (1974)

Rotenberry and
Knick (1992)

Wiensand Rotenberry
(1981b)

Page ct al (1978)

Page et al. (1978)

Reynolds and Trost
(1981)

Reynolds and Trost

(1981)

Rich and Rothstein
(19RS)

nonbreeding periodd primanily
cr eatentively in Notth Amenca



Tahle 12-4 (cont)

Pabile 124, Responses tacatile grazing by Neoteopical migrnt Gindbicds breeding in western ripasian

hitbitats, e Specics Migrant  Region Riparian Giraring Response to Relerence
_ — - — P Status® I'ype Intensity’  Grazing'
if ; . Gts Response lo Refereno O e =
g Species M'“":n Region Ripatian Rl N il 2y SIEhehts - g Eastern Kinghird Colorado Cottonwood/  Variable 0 Crouch (1982)
4o Status Iype ltensity G ..
i ;»j . gt (cont.) willow
i) = e - T T . r Western Wood- A Californiaf  Aspen Not - Page et al. (1978
| B Killdecr i Colotade  Cottonwood/  Variable + Crouch (1982) Peen Ntf,_,d_, y ppr— ) Sl
i l'r willow Montana  Cottonwoud/  Heavy vs 4 * Mosconi and Hulto (195
i Chicgom Willow Vianiahle | Faylor |I'1Ht.! pine light
l Idaho Hethaceous  Teavy ' Medin and Clary (19%0) Say's Phoebe M Colotado  Coltonwood/  Variable " Crouch (1982)
ah Colorado  Willow Heavy i Schulz and Leininger (1991) willow
l’4 H Long-hilled A Kaho Herbaceous _Meavy K Medinand Clary (1990) Least Flycatcher A Montana  Coltonwood/ Heavy vs 4 Mosconi and Hutto (19%°
‘5:: Curlew ) ) _ . — b pine light
;i[ Amicrican Kestrel b Colorado  Cottonwoud/  Variable t Crouch (1982) : Willow A Montana  Contonwood/ leavy vs - Mosconi and Hutto (19%
i willow e 5" Flycatcher nine hight
y ' Cottonwood/  Tleavy vs . Mosconi and Hutto (1982) . . Oregon “.:”‘m \'.u:.’.ﬂnle = Taylor (1986)
[ pine light , ) Willow Variable . Knopf ct al (1988b)
Nevada Aspen/willow  Moderate — Medin and Clay (1991) "| Empidonax sp. A Aspen/willow  Modetate Medin and Clary (1991)
Mourning Daove I} California/  Aspen Not I PPage ct al. (1978) e Willow Heavy 4 Schulz and Leininger (19
Nevada repotted - 5 Tree Swallow 1] Californa/  Aspen Not - Page et al. (1978)
Colorado Cottonwood/  Variable 1] Crouch (1982) o Nevada eporied
willow . . MNevada Aspen/willow  Moderate v Medin and Clary (1991)
Cottonwood/ Heavy vs  — Mosconi and Hutto (1982) Colorado — Willow Heavy ) Schulz and Leininger (19
pine light d B Barn Swallow A Colorado  Cottonwoud/  Variable - Crouch (1982)
Oregon Willow Variahle Taylor {1986) - i willow
Yellow-hilled A Colorado  Cottonwouod/  Variable + Crouch (1982) e 'Hous: Wren A California/  Aspen Mot } Page et al (1978)
Cuckoo willow - B "' i Nevada teported
Common A Colorado  Cottonwood/  Variable + Crouch (1982) o8 Colorado  Cottonwood/ Variable 0 Crouch (1982)
Mighthawk willow , 5 willow
Calliope A California/  Aspen Not Page ct al. (1978) 248 Montana  Cottonwood/  Heavy vs +* Mosconi and Hutto (19%
Hummingbird Nevada reported . : o it . willow light
Muntina Cottonwood/  Heavy vs - Maosconi and Hutto (1982) 1.4 0 A Otegon Willow Variable _ Taylor (1986)
A
pine light 4 Ry Colorado  Cottonwood/  Moderate  + Sedgwick and Knopf (1v
Rufous A California/  Aspen Nt - Page ct al. (1978) . 2 willow
Hummingbird Nevada reported § . Nevada Aspen/willow  Moderate i Medin and Clary (1991
Brovad tarled A MNevadda Aspen/willow  Moderate t N“i" and Clary (1991) Colorado  Willow Heavy + Schultz and Leininger (1
Humminghird Calomado  Willow Heavy - Schulz and 1cininger (1991) 18 Marsh Wien ] Ciegon Willow Varable + Taylor (19R6)
Califiy Aspen Not - Page ct al. (1978) G Ruby-crowned n Colorado Willow Heavy 0 Schulz and Leininger {1
Nev reported Kinglet
Belied Kinghsher B Colutado Cottonwouwd/  Vanable 4] Crouch (1982) E Mountain I California/  Aspen Not } Page et al. (1978)
willow ' Bluebird MNevada reported
Notthern Fhicker B California/  Aspen Not + Page et al (1978) - P Colmade  Cottonwood/ Vasiable 0 Crouch (1982)
Nevada reported ) ¥ willow
Colorado  Cottonwood/  Variable - Crouch (1982) f <3 Colorado  Willow eavy 4 Schulz and Leininges (1
willow ) ' A Yeery A Montana  Cottonwood/  lHeavy vs = Mosconi and Hutto (192
Montana  Coltonwood/  Heavy vs t Mosconi and Hutio (1982) 7 7 § pine light
pine light . Hermit Thiush A California/  Aspen Not - Page et al (1978)
Nevada Aspen/willow  Moderate 0 Medin and € l:u?' (1991) E. Nevad reported
Colorado Willow Heavy - Schulz and Leininger (1991) ‘_ " Amecican Robih I} Califos Aspen Not " Page et al. (1978)
Lewis” n Montana  Coltonwood/  Heavy vs b Mosconi and Hutto (1982) -3 Nevada repotied
Wandpecker pine hght ) ; 0 Colorade  Cottonwood/  Variable + Crouch (1982)
Nesida Aspen/willow  Moderate t Medin and Clary (1991) - 8 s willow
Red naped [l California/ — Aspen Not - Page ct al. (1973) By 3 Montana  Cottonwood/  Heavy vs e Mosconi and Hutto {19+
Supsucher Nevada reported 5y pine light
Muntans  Cottonwood/  Heavy vs Mosconi and Hutto (1982) , i 3 Otegon Willow Variable 0 Taylor (1986)
e light " ;‘ Colorado  Cononwood/  Moderate ' Sedgwick and Knopl (11
Nevida Aspen/willow  Moderate 0 Medin and Clary (1991) . willow
Colornda— Willow Heivy | Schulz and Leininger (1991) Colorada Willow Variable 0 Knopl et al (1988b)
Western A Colorado Cottonwood/  Vanable 0 Crouch (1982) M W Nevada Aspen/willow  Modernte - Medin and Clary (19911
Kinghind willow 3 S Colorado Willow leavy i Schulz and Leininger (14
Lastern Kangbind - A Calunde Cottonwond/  Variable - Crouch (1982) ¥ Oray Catbird A Colorndo  Cottonwoodf  Variahle . Crouch (1982)
williw willow
Montana  Cottonwood/  eavy vs ¢ Mosconi and Hutto (1982) Ma Cottonwood/  Heavy vs i Mosconi and Hutto (195
pine light 3 a pine light i
Ouegon Willow Variable - Taylor (1986) ; T (contin
3
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Evaluation of Grazing Systems in Riparian
Habitats

Rangeland grazing practices have been re-
viewed and evaluated for riparnan ccosystems

(Plats 1981, Knopl and Cannon 1982,
KaufMman etal 1983, KanMman and Krueger
P25 Show b 1980 Clany s Webster 1989,
Platts 1991, Sedpwick and Knopl 1991,
Kovalchik  and  Elmore  1992) Ripanan

habitats aee known to be  detrimentally

alfected by most grazing practices tested 1

Lhis is not surposing becaose tradi-
i

date

tional grazing systems were developed [
upland grasses, not for parin plant species
(sce Platts 1991 for review)

eviluated by the
live

Girazing  systems g
ntensity  and  seasonality
stock. Riparian areas penerally are grazed
most i stmner and least i winter (Knopf
1988h, Goodman et al 1989). The
resulling summer concentrnhion ol usc
nparian cones s pachiculanly  damaging
due e templing amd - mechanical
soil compaction, and plint con-
Lhus, year-long and
PEOWINL-SCASON prazing
are pat beubiaely dinvaging to nparim vegetas
pon (Kaullman and Krucg 1984, Platts
1991), and the assoctted bird communitics
(Crouch 1982)
Short-term,
prcferable 1o summer prazing (Clary and
Webster 1989) Larly Rrazing can
tesult e better distiibutn livestock
because upland vepetation is succulent
this  time livestock  may
avoud the wetter apanan soils  (Clary
and Webster 1989, Plans 1991). However,
mpacts of soil compaction may be most
severe al this tme. Fadly season grazmg,
followed by hive-
stock, allows regrowth of nparan vegeti-
dormiant  perod in

of use hy

et al

swawie

i,
sumption by hvestock
(spring summer)

citly sping grazing may be

suCiason

1ol

and  because

complete  removal ol
ton - before  th
autunn

As herhaceous cover s depleted or as
palatabality of alternate forage decreases,
hivestoch  will sloft 1o browsing  riparian
shrubs before deal dvop (Kovalchik and
1992) browsing
S ) occurs
1983,
i

Flmote | herelore, most

danage o willows (Salin
late summmer and Ll (Kanllman et al

Chiry amd Webster 1989, Sedgwick

GUNLRAL THUMAN LITECT®

Knopl 1991, Kovalchik and Elmore 1992)
Alternatively, light-to-moderate  autumn
prazing appeirs o have the least impad
on numbers of migratory birds during the
breeding scason (Kaullman et al. 1982
1983, Sedgwick and Knopl 1987, Knopl e
al. T98RL, Medin and Clary 1991)

i Bt Bl sl winten, wanter fevels typical-
ly e low, steeambanks are dry, and vegela
tion is dotmant, thus minimizing the effects

of tompling, soil compaction, crosion, and
browsig (Rauz and Hanson 1966, Knopl
and Cannon 1982, Kaullman and Krueger
1984) However, fall winter grazing should
be carclully controlled to leave residual plant
cover needed for stresmbank maimtenance
during subsequent high spring Nows (Clary
and Wehsier 1989)

Kaullman et al {1982, 1983) evaluated the
cllects of Late scason grazing on len common
in castern Oregon by

_—__._:.—-_ communitic
companing plant and animal conmmunitics in
enclosed and prazed arcas (late August mid-
September,at E4 17 afanimal unit month)
Avian populitions i all plant commnmties
wppeited 1o have little differential response
lo grazing Lreatments with respect Lo species
richness, density, or diversity. Meadows and
Douglas  hawthorn  (Cratacqus  douglasii)
communitics were more hcavily used by
cattle than other nparian communitic ,shrub
use was light except on willow-dominated
gravel bars, and use of plant communities
(black collon:
Ponderosa
thin-lealed

with dense canopy  cover
L Popudus  trichocarpal,
pine [Py ponderesa), and
alder [ Alnus incana ) was hight

Sedpwick and Knopl (1987) cvaluated
the impact of [all (October - November)
prazing on breeding densities ol six Neo-
tropical  migrants (House Wren, Browa
I'hrasher, American Robin, Common Yellow-
throat, Yellow-breasted Chat, and Rufous
sided Towhee) associated with the lower
vegetative ayer ol i coltonwood (I sargentii)
riparian forest, Moderate, late-fall grazing
hadd no apparent impact on densitics of any
of the species, implying that proper seasonal
grazing  of coltonwood  bottomlands is
compatible with migratory bird use of a site
Ireeding scason. Common Yellow-
sted Chats were the
al associations

wond

during tl
throuts and Yellow-bi
most individual in their habi

ke area. Ghnski (1977),

UVESTOCK GRAZING ETFECTS

and most likely to respond ne
higher levels of grazing.

Knopf et al. (1988b) compared plant and
bitd communities  between  healthy  (his-
MR lorically winter grazed) and decadent (his-
e lorically summer prazed) willow communitics
within a year. Population densitics of habitat
L_,.. generahsts  (Yellow  Wanblers,  Savannah

2> Sparrows, Song  Spartows)  dilfered
ALY lille between winter-grazed and summer-

alively 1o

and

g b grazed willow commumties Densities of the
B, specics intermednate i habitat specialization

= (Amcrican Robins, Red-winged Blackbirds,
ke and Brown-headed Cowbirds) dilered more

g dramatically, while habutat speciahsts (Willow

g% Flycatchers, Lincoln’s Sparrows, and White-
U1 crowned Sparrows) were absent or accidental

i

m:—_......:?.:_:___.:.7.:::.e:_...._:_,..._A,::___:?

.__Ss..._._._:..w.n:_n.,__e_:_...:r.?..::.Cc..ﬁ.:_

B numbers in disturbed, summer-grazed ripar-

ji' fan arcas. Conversely, high local densitics of

{ ‘,.. + habitat specialists (and possibly Red-winged

AE Dlack binds) oceuried i wintergrazed willow
communitics

With prescnbed, Litesseason grazimg in

a coltonwaood  Noodplan o Colorado,

e herbaccous and shiub vegetation (excluding

S willows) appeaied to be resilicnt 1o cattle

B, grazing, at least during the imtial 3 years

A aller grazing began, following 31 years ol

B nonuse (Sedgwick and Knopl 1991). The

S prazing program for this study was strictly

£ controlled by season and antensity of use

4 = within the iparian zone. This is unlike most

— B grazing programs, wheremn the nparian zone

B is included as part of o larger allotment and

...,.:.n_;c..—:_.:_...::.F_.__:.:::...:p.,ri...._,

" ey nc_u_m... usce on the uplands{Platis 1991)
" & Sedgwick and Knopl (1991) cautioned
E P that even a 4 year study is a relatively briel
SRR (ime 10 study ..u_._::_u_ imp Longer-
term prazing effects may alter composition,
structural diversity, and  community  suc-
g cession patlerns i ripatian systems, For
r B8 example, they were unable to nssess grazing
g impacts on cottonwood scedling  survival
e because scedlings were so few on their study
owever, found that
P cale grazing reduced cottonwood-seedling

BL establishiment along an Avizona stream, and

sy predicted that the Tutime width of the niparian

zone would be significantly reduced. Longer

1 B term (more than 3 years) studies of dormant
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scason grazing may well document alterations
ol herbaceous communitics (Sedgwick and
Knopl 1991)

Riparian Avilauna

Western ripanan arens are key components
of migrintory bied habitats duting all scasons
of the year (Stevens et al. 1977, Henke and
Stone 1979, Szaro 1980, Terborgh 1989)
Ripanan vegetation covers less than 17 of
the landscape in the arid West, yet more
species of hreeding birds are found in this
hmited habitat than in the more extensive
surrounding uplands (Knopl el al. 1988a)
Migratory landbirds inhabiting
North America are thought 1o be parlic-
ularly vulnerable to disturbance because
thewr ripanan habitats are fragmented and
lmited i distribution, thus probably re-
stricting their total populations below those
ol thei counterparts  (Terborgh
1989). Because the contribution of these
productive areas o avian  diversity s
disproportionite to other western habitats,
nparian woodlands are critical 1o overall
conservation ol the continental avilauna

I'he highest densities of breeding birds
for North America have been reported from
southwestern riparian habitats (Carothers
and Johnson 1975, Ohmart and Anderson
1986, Rice et al. 1983). More than two-thirds
(127 of 166) ol southwestern bird species
nest i nipacian woodlands, and Neotropical
migrants comprise 60%, of the 98 landbirds
(Johnson et al. 1977). In arid portions of the
West, several studies documented that most
bird species nest i riparian habitats where
Neotropical migrants comprise between 607,
and BS?, of the Lndbuds (Knopl 1985,
Dobkin and Wilcox 1986, Saab and Groves
1992). Probably most migrant landbirds m
the western United States are associated with
riparian habitats during the breeding season
(cf. Mosconi and Hutto 1982, Ohmart and
Anderson 1986).

weslern

castenn

Avian Responses lo Livestock Grazing in
Riparian Habitats

We know  of mine studies that  provide
some quantitative compansons of species

abundances in systems that were variously
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Table 12-4 (cont)

Ginzing

GENERAL HUMAN LIFECTS ¢

Relerence

: Response o
g Migrant  Region Riparian ! i ;
- J_“”_“. tA lype Inteasity® Girazing' 5 — o
o b e - - - s .
Brewer's Colorado  Cottonwood/  Varable Crouch (1982) 5
18
et tiable 0 Taylor (19%6) 'y
o Heavy i Mer and Clary (1990) &
fage el o ] M.
Iiavw e hieadled ] Califuenin Aspen N _ ¥ Page et al (1978) :
J Nevada repuile ! "
s ..:..r_.:: Contonwood/  Heavy vs i Mosconi and Huto (1982) ;
Hne light _ 1
Faylor (1986)
Wego Willow Variab y )
“ i Willow Vauahle i Knopl ct al (1988h) 5
( Williw Heavy ' Schuls and Leininger (1991) 48
y I (§ 111 A i Aspein Nt i Page et al (1978) 5 ‘.
i repuotted .
( Cottonwood Vanahle Crouch (1982)
loy
t ,”_. " .,” . ¥ Maosconi and Hutto (1982) 4
nlana W W 3
pine i
Ohregon Willow Viniahle (1986) o "
eviula Aspenywillow  Maoderate 0 _,_ ..._‘.w_m‘ { £
Howded On A California Aspen Not \ ] PPage et al ( )
MNevida e ies S
Western Lanag A Muontana Cottonwood/  Heavy vs § * Musconi and Hutto (1982)
_.’.__n_”. Schule and Leinimger (1991) 3
i Cottonwoud/  Heavy v i Musconi and Hutto (1982) 58
e lighit
s.un_.,.: Heavy \ Schulz and Leimnger (1991)
> -
I Colsiado  Cottonwood/  Vaniable Crouch (1982) i
willow ;
Maontans Cottonwood/  Heavy vs Muoscont and Huoto (1982) i
¢ liglhat 4
pine ¥ , i
Oregon Willirw Variabile Laylot ___::u_:_ 3
| WA
Cassin's Funch I California/  Aspen Nt . Page et al ( . ,-
Nevada repuoiicy p 3
Montana Cottonwo Heavy vs ] Moscom and Hutto (1982) 48
¢ hight .
pine E - ;
Ciegon Willow bl Laylor (1 __H.“__ oin :
Nevida Aspen/willow  Moderate 1] Medin am aty ( :
“ A_ Willow Heavy Schiuly and Leininger (1991) §
fad . and Leini ) |
— - - amdd spmd their munhiceding poiod primardy
Wi ’ __.::.._‘q_kn. 1, thuse = ; stensively in N Anscra,
© anigran e s

fcremces

grived by cattle (Table 12.4). These studie
were conducted e six states and most were
i coltonwood and willow ripiarian com-
munities.  The described  the im-
pacts of grazing by comparing avian popula
tions on adjacent grazed and  ungrazed

studies

sites (Page et al. 1978, Crouch 1982,
vick and  Knopl 1987, Medin and
Clary 1990, 1991, Schule and  Leininger

1991). on adjacent sites that were subject
o different levels of grazing (Moscom and

Tinted
abundanes

Hutto 1982, Taylor 1986), and on adjaceol ¥
historically grazed during  d*iTerent '3
1988b). §

were nof |

siles
scasons of the year (Knopfl ct al
ntensity ol grazing
always  well and the results of g8
four ol the studies (e, PPage et al 1978 .,
Moscom and Hutto 1982; Medin and Clary §
1990, 1991) are compromiscd by :_Ap. com- 3§
plete absence of treatment replications lo

evaluile the cffects of grazing  Despile §
shortcomings, we generally found consistent )

Season

delined,

UVISTOCK GRAZIN

EIFECTS

patterns and biologically interpretable re-

sponses by many members of (e Hiparian
B avilauna
F  These
g8 on 08

studies reported abundance data
species of  Neotropical migrant
% landbirds (Table 12.4) In qualitative as-
Bsessment of all studies combined, nearly
B8 hall (467) of these species  decreased  in
b abundance with  canle grazmg, 29"° in-
“cteascd with grazmg, and 257, showed no
clear response

8 Forty-three of the 68 species were evaluated
B by two or more studies, and used in stitistical
W analyses (sce Methods sec tion). Among these,
B few species showed s emificant dillerences
B (P < 0.05) in abundance between grazed and
W. ungrazed dreatments (Table 12-5) Species
1_.-::_ sigmilicant or near-signilicant reductions
g In grazed treatments included Red-winged
Blackbirds, Commaon Yellowthroats, and
g« Willow Flycatchers, These species  were
@ about 1.5 times more abundant in ungrazed

..,...R.::E___i Fable 12.5), indicating that these

& 1pecies o sensibive 1o chi nges resulting
gt from  livestock prazing, They also ex-
g Petience high  rates of nest parasitism

by (Hofslund 1957, Sedpwick and Knopl 1988,
B Weatherhead 1989) All (hree species nest
within the shrub layer and, in forested
ybabitals, songhirds that nest in shrubs
R generally expericnce (he highest rates of
R oest predation (Martin 1993), Cattle may
g lurther increase nest losse by exposing
g concealed nests 1o predators by reducing
P holiage densitics or opening dense patches

ol vegetation 1o allow predator  access
g (Knopf 1995)
b+ AL least seven more gpecies were prob-

g abl

also harmed by Rrazmg e npanan
g ccosystems. Thiee of these were evaluated
10 only one of te nine studies, bul showed
.n::_r._.— negalive responses: Veery, Nash-
Bville Warbler, and Fox Sparrow; all are
dpround  or near-ground  nesters. Other
B apecies showed uncertain or mconsistent
® responses o erazng, but hikely would be
.,n pegatively allected by grazing, hased on
g knowledge of their habitat requircments
B} Conspicuous among these are the Yellow
g Warbler (sce Taylor and Littleficld 1986),
B Amcrican Redstart, Gray Cathbard, and
Yellow-breasted  Chat. OF these species
\t:______:_n._L.:._ __:__.‘_:.:n._._:_E_F_{f.
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with grazing, only the Veery is experiencing
population declines in the West and sip
nificant continental declines (Robbins et al
1993, Peterjohn et al, chapter 1, this volume)
Cattle grazing could be one factor contribut-
ing to their population declines,

American  Robins, Killdeer, and Pine
Siskins, all habitat generalists, showed the
strongest trend of increasing in abundance
with grazing. American Robins and Kill
deer appear well adapted 1o human-modificd
landscapes in the West, ¢ .. both commonly
nest in residential areas and prefer relativel
open habitats (DeGrall et al. 1991, Dobkin
1993). Although Pine Siskins generally prefer
comlerous habitats, some are found nesting
m western riparian woodlands adjacent 1o
pine forests (Mosconiand Hutto 1982, Schuls
and Leininger 1991), This species nests in tree
canopies, generally unaffected by livestock
grazing m the short term

Grouping species by nest type. we found
that cavity-nesting species appeared leasy
alfected by cattle grazing [ standardized mean
102 vs 0.97 4 035 (grazed vs ungrazed)
I'=0021, P=098) Although not sip
nificant, abundance of open-nesting birds

more reduced by prazing  practices
ndardized mean 089 vs 1111017
(grazed vs ungrazed), 1= — 155, P = () 12)

These results support those of individual
studies evaluating short-term grazing elfecis

m concluding that woodpeckers and other
cavily-nesting  species are  relatively un

allected (Good and Dambach 1943, Mosconi
and Hutto 1982) and somelimes inc TCAse 1
prazed pastures (Butler 1979, Medin and
Clary 1991). Cavity-nesti & birds plice thenr

nests i snages and dead himbs, and freguently

forage o tree locations (haark) that are
generally not used by cattle. Open nesting
species generally experience lower rates of
hest success  than cavity-nesting
(Martin and  Li 1992), and catlle could
further inciease nest losses through phy-
sieal damage o the herbaceous and shrub
layers where  open-nesting species
nest

species

ullen
and lorage

mf__:,_:_:.n species by nest location we
found that - ground-nesting pecies  were
most susceptible 1o disturbances  created

by livestock grazing (Table 12-6). Dark cyed
Juncos, and White crowned, Savannah,




Vablell2:4 fconr)) B Table 124 (cont.)

Species Riparian Grazing Response to Relerence - e ————— — -
Type Intensity*  Grazing’ "Spmrs Migrant  Hegion Riparian Grazing Response 1o Reference
e i ] Py — ] Status* Type Intensity*  Grazing®
Cedar Waxwing I Montana Cottonwood/  Heavy vs = Mosconi and Hutto (1982) - - me— .
pine , : Black-headed A California/  Aspen Not - Page et al (1978)
Oicgon Willow | T Taylor (1986) v Grosbeak Nevada reported
Solitary Viteo A AMaon Cottonwood/  Heavy vs T Mosconi and Hutio (1982) A ‘lj; Montana Cottonwowd/  Heavy vs ' Maosconi and Hulto (1982)
pine light n 2 Lt pine light
Red<¢yed Vitea A Maontana Cottonwood/  Heavy vs [ Mosconi and Hulto (1982) "% i et Oregon Willow Variable Taylor (1986)
pine light o Montana  Cottonwood/  Heavy vs S Mosconi and Hutto (1982)
Wasbling Virco A Californin/  Aspen Not PPage ct al. (1978) - pinc light
Nevada reported N B Lazuli Bunling A Montana Cottonwood/  Heavy vs - Mosconi and Hutto (1982)
Montana Cottonwoud/  Heavy vs ] Mosconi and Hutto (1982) ¢ : ; pine light
pine light & & Green-tailed A Californin/  Aspen Not s Page ¢t al (1978)
Nevada Aspen/willow  Moderate - Medin and Clary (1991) 3 ¢ Towhee Nevada repotied
Coloradn Willow Heavy ] Schulz and Leinnger (1991) 'R i, ulous-sided n Califormia/  Aspen Nolt 4 Page et al (1978)
Oongecrowned A Muontana Cottonwond/  Heavy vs Mosconi and Hutto (1982) ff. Towhee Nevada repoited
Warbler pine light B- Colorado  Cottonwoud/  Variable 0 Crouch (1982)
Mashville A Muontana Cottonwood/  Heavy vs . Mosconi and Hutto (1982) . willow
Warbler pine light o s Colorado  Cottonwood/ Moderate - Sedgwick and Knopl (1987)
Yellow-rumped n Califurnia/  Aspen Not IPage ct al. (1978) 4 willow
Warbler Nevada reported L Idaho Herbaceous - Medin and Clary (1990)
Colorado  Contonwood/  Vanable Crouch (1982) iR Yesper Sparcow " lHerhaceous Medin and Clary (199%0)
willow i B Savannah I Willow Taylor (1986)
Montana Cottonwood/  Heavy vs i Mosconi and Hutio (1982) Sparrow Colorado Willow Variable 0 Knopl et al. (1988h)
pine light gt i It Merbaceous  Heavy . Medin and Clary (1990)
Colorndo Willow Heavy _ Schulz and Leininger (1991) 5 i Song Sparrow 1 Montana  Cottonwood/  Heavy vs L Mosconi and Hutlo (1982)
Yellow Warbler A Califonia)  Aspen Not } Page et al. (1978) h ] pine light
Nevada reporied v Colotado Willow Variable ] Knopl et al (1988b)
Montana Cottonwood/  Heavy vs - Mosconi and Hutto (1982) A . Nevada Aspen/willow  Moderale i Medin and Clary (1991)
pine light g Chipping i Colorado Cottonwoeod, Variable Crouch (1982)
Willow Variable Laylor (1986) BEyY Sparrow willow
Willow Vatable 0 Knopl et al (1988b) K x Colorado Willow Heavy Schulz and Leininger (1991)
Aspendadion Melerate 0 Medin aid Clary (1991) 78 Dark-¢yed Junco 1) California  Aspen Not Page el al. (1978)
MacGilliveay’s A Calfornia/  Aspen Not - Page et al (1978) 1 Nevada teported
Warbler Nevada reported b Colorado  Coltonwood/  Variable Crouch (1982)
Montana  Cottonwood/ IHeavy vs - Mosc¢oni and Hutto (1982) willow
pine light # s Colorado Willow Heavy - Schulz and Leininger (1991)
Nevida Aspen/willow  Moderate - Medin and Clary (1991) White crowned It California/  Aspen Not Page et al. (1978)
Colorado  Cottonwond/  Ileavy | Schulz and Leininger (191) 1§ Sparrow Nevada reported
willow Colmrado Willow Vanable ] Knopf et al (1988b)
Wilson's Wailler A California/  Aspen Not Page et al (1978) Nevadia Aspen/willow  Modciate  » Medin and Clary (1991)
Neviula reported - Colormlo Willow Heavy . Schulz and Leininger (1991)
Colorado  Cottonwood/  Variable i Crouch (1982) ,F“' Sparrow B Califormia/ - Aspen Not E Page et al. (1978)
willow MNevada teported
Colorado Willow Heavy . Schultz and Leininger : v Colorado Willovw Vanable * Knopfl et al (1988b)
(1991) 4 4 < Colorado  Willow Heavy - Schule and Leininger (1971)
Nuorthern A Montana Cottonwood/  Heavy vs Mosconi and Hutto (1982) 24 \ Lincoln’s A Colorado Willow Vitable - Knopl et al (1988b)
Waterthrush pine light i . Spatrow Colorado  Willow Heavy Schulz and Leininger (1991)
Common A Colorado  Cottonwood/  Variable Crouch (1982) 3 Bobolink A Oregon Willow Variable Tayloe (1986)
Yelluwthitoat willow lestern 1] Colorado  Cottonwood/  Variable ¢ Crouch (1982)
Montana  Cottonwond/  Heavy vs . Musconi and Hullo (1982) 3 gt Meadowlark willow
pine light ¥ vl ldaho Herbaceous Heavy - Medin and Clary (1990)
Orepon Willow Variable Taylor (1986) L ; _e!luw-hc.n!cd A Uregun Willow Vanable + Taylor (1986)
Colomdo  Cottanwind/  Moderate Sedgwick amd Knopf (1987) B § Blackbird )
willow 2 v ’-ud‘hlngnl I Colorado Cottonwood/  Variable - Crouch (1982)
Yellow-bicasted A Oregon Willow Vadable 0 Faylor (1986) R Blackbird willow
Chat Colorada Cottonwood/  Moderate Sedgwick and Knopl (1981) W Orcgon Willow Variable ~ Taylor (1986)
willow o~ Colotado Willow Variable - Knopf et al. (1988b)
Amencan A Colorado Cottonwood/  Variable t Crouch (1982) - ) Idaho Herbaceous Heavy - Medin and Clary (1990)
Kedstar willow g Brower’s B Californiaf  Aspen Not + Page el al. (1978)
Montana  Cottonwaood/  Heavy vs . Mosconi and Hutto (1982) % Blackbird Nevada teported
pine light ¢
(continued )
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4 fuels (Cooper 1960, Vale 1977, arhowr
R, 1988, Pect 1988) This pattern in western
B landscapes has been disrupted by recent

Pable 12-7. Standadized relative abundinees of seven foaping puikls representing 68 species of
catropical imigrants i grazed and ungrazed habitats: Sample size s the number of oceurrences in which
apaild was represented inench treatment. Ongimal dinta were taken from mine studies conducted in weslern
oparin habatats (see Table 1221, Guilds whose abundances diller signilicantly (paired £-test, ' < 0.05) 3

- lowered water tables and drier meadow
that facilitated conifer seedling establishmen:
(Dunwiddic 1977, Vankat and Major 197%)

between teatments e indicated by an asterisk

Foraging Guild Sample Size Standardized Mean Sk

Giraed Ungrazed”
Actnal inectivore M (K1) DY6 [IER}
ek ansectivare | LI L1l 10
Catmnore 1 05K 142 07l 021 %
Fuliage imsectinie 1 (187 Ly URY oM
Citonml insectisone 21 (] 0 (LR
MNectanvine 5 oy 159 [LEe 006
Omnivore (] 0K LIK v2s 001

* lachudes lighily prared amd Ll grazad ieatimenta

Ground inscctivores were  beltter
sented in grazed areas. Over hall the species
e this pald e represented by binds (e,
Amecocan Robin. Killdeer) that e well
known Tor their adoption of human-altered
habitits. Grrouad and acril insectivores were
the most commonly found guilds in grazed
viparian habitats at vanious elevations in the
Southwest (S2aro and Rinne 198K).

As i group, long-distance migrants (Stitus
Ain Table 124y appeared more susceptible
(Standardized Means 086 vs. LIY [grazed
Lod, I'=010) o
prazing  than

repre-

va ounpazed ), o
disturbinees by

short-distince migrants [stitus B oan Table
1.2-4: standardized means 098 vs 101 4 0.20
(prazed vs ungrized), =000, " = 092]
One explanation Tor ths result could be that

livestock

many  short-distance  migoants  are  cavity
nesters,  whose neshing sites appear nol
allected by prazing i the  short lerm,

Long-distance migriants also might be more
enerey stressed upon aoval al the breeding
thus  mme  vulnerable to

prounds, ol

hunuim-related disturbunces

MONTANL CONITEROUS TOREST HABITATS

Charactenistics of Torested Habitats

Montiane conilerous Torests of western Noith
AWCHICH Vary e spedies compostbion over
broad peograploe arcas 1o the
compley anteractions produaced by chimate,
clevation. Lititude and the temporal

and spatial pattern ol distubance Lactors

LESPISG

solls

such as fire. A highly simplified characleriza- 3
tion for the gencral pattern of coniferous 8
forest distributions would place juniper and
xevic-adipted pine (Pines) woodlands at g8
lower elevations. ponderosa pine (P2 ponder-
osa)  savannmahs  at moderate  elevalions 5
providing slightly less xeric conditions, and
Douglas-lic (Psewdotsuga menziesit) loresls
and  mixed-conifer associntions at higher
clevations that typically provide more mesic J§
conditions. Throughout the West, lodgepole 3
pioe (Pings contorta ot I murrayana} forests 'Y
oceur over a wide rnge of elevations, typically 38
oceupying arcas following disturbance. a
Eogelmann spruce (Picea engelmannii) and 9
subalpine fie (Abies lasiocarpea) are dominant
tree species al high-clevition forests through- 48
out the Rocky Mountams (Peet 1988). Mixed A
cedar hemlock pine  (Thujo— Tsuga - Pinus)
tsandd gesnd-fir (Abies grandis) Douglas- 53
lir lorests are common  at lower 2
clevations o the northern rockics alll.l_
interior Northwest
Jellicy  pme (Pinus  jeffreyi) dominates §
mid-montane and lower montane forests in g
the eastern Sierra. Conifer associations of @
white it (Abies  concolor) incense-cedar§
(Libocedrus decurrens), sugar pine (£ lam-28
bertana), ponderosa pine, and Douglas fig &
comprise the forests along the western slopes
ol the Sierea (Verner 1980). ‘j

o

also

Histarical 'erspective of Coniferous Toresls

Many lorests of western North America were S
"

nunnbned  hostonically by frequent, lU_

intensity lires catnied by fine  herbaceoud

w Changes in land-use management (Franklin
" 1988).

Domestic livestock, in conjunction with
active fire suppression, produced a wide-
spread  transformation of woodlands into
denser forests as a result of increased
seedling establishment by woody species, and
decreased cover of perennial prasses and
other herbaceous plants (e.g., Johnsen 1962,
Yale 1977, Vankat and Major 1978, West
B 1988). In at Jeast some areas, livesiock
ke Brazing apparently was the primary cause of
b this tansformation, with fire suppression
ge of sccondary importance (Rummell 1951,
2 Madany and West 1983). One resull ac-
companying this metamorphosis from sa-
i i‘_arul;lll to furestis the impressive accumuli-
& lions of [uels in these that now
[ produce fires that are often calastraphic and
3 frequently resull in widespread tree montality
(Peet 198K)
ke At low clevitions, there has been a strong
i positive correlation  between heavy callle
-'ya?.ing and extensive expansion of juniper
8 woodlands  (Johnsen 1962, West 1988).
Intense grazing by domestic caule reduces
cover and vigor of dominant grasses, and
fillcil' tes the establishment of juniper while

Psimultancously reducing the frequency of

ground fires that otherwise would climinate
': \\tomly vegetation. When excessive priazing

virtually removes the grasses, lires can no
2 longer be carricd (and those that oceurred
. Were actively suppressed) with a resulting
i dramatic increase in shrub and tree densitics
& (West 1984). ‘IThe ner effeet has been an
B} incrcasc in iree density 1o create woodlinds

e where open savtinnah previously oceurred

and an expansion of these denser woodlands

Into grasslands and shrubsteppe that were

degraded by livestock at both Iagher and

lower elevitions

Y Intense sheep prazing has altered con.
B ditions of subulpine and montane measdows

B (Dunwiddic 1977, Vankat and Mujor 1978)
B Lodgepole pine hias successfully invaded
grontanc meadows alter the removal of sheep
sprazing (Vankat and Major 1978). Heavy
fFaheep use led 1o incrensed runoll, imcreased

lorests

g crosion, and stream entrenchment, resulting

Among the varied altitudinally distributed
forest communities dominated by conifers
those found at low and moderate elevation-
(.., juniper - pinyon woodlands and ponde:
osit pine forests) may have been inflluenced
more by livestock grazing by virtue of thei
longer, snow-free periods each year. How
ever, this conclusion ignores the extra
ordinary  numbers of sheep that oned
grazed in the forests and on the rangeland-
ol the western United States. Sheep numbes-
rose spectacularly between 1865 and 1901
reached a peak in 1910, and have declined
steadily since that time (Thilenius 1975)
Grazing was year-round with flocks moving
upstope as they followed the receding snow
line i spring. Although the higher altitude
ceosystems were usable for grazing only
during the summer or late sumimer snow-frec
pentod, they were subjeet to extreme grazing
pressure for the entire briel growing season
o until the forage was depleted, whichever
occurred liest. The intense levels of livestock
grazing that typified the late 1800s resulted in
greatly increased tree densities that are snll
visible today in lodgepole pine and subalpine
forests

Evaluation ol Grazing Systems in Conilerous
Furesis

Little information is available about grazing
systems in coniferous forests. Within forested
landscapes, the impacts of livestock tend (o
be concentrated in drainage bottoms, wet
meadows, and grassy slopes (Willard 1989).
although forested arcas are frequently used
for bedding and shelier (eg, Warren and
Mysterud 1991). The effects of grazing on
these arcas varies depending upon climate.
clevation, and floristic composition, although
pencrally the result as decrensed  species
diversity and density ol herbaceous and
shrubby vegetation. Intense grazing pressure
somcetimes  leads 1o enhanced  establish
ment of conifer seedlings and (in conjunction
wilh fire suppression) consequent conversion
ol montane shrub, meadow, and grassland
weas Lo forested habitats
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Table 12-5 (conr)

Table 12-5. Standardized relative abundance for 68 species of migratory landbisds. Oviginal ditis were

taken from nine studies conducted in western riparian habitats. Sample size is the number of studies from ] - Species ' --l;c. “Nest Nest S.uan Standaidiced Mean  SE P Valwe
which the data were denved. Standard eorors (SE) and 1* values were caleulated by o paired 1-test, and 3§ { Ciuibd* layes®  Nype'  Sive }
species whose abundances dillered significantly (1" < 0.05) are indicated by an asternisk L — I - ) _ Grazed lln.m:cnl (A -
= s = - — TR oric B Western Meadowlark Gl GR 0 2 101 099 001 020
Species Fotage  Nest . MNest Sample Standardized Mean SE I Vale ¥ B Yellow-headed Mlickbird OM sH 0 1 118 082
Guild* Layer Fypee' Suze Gexacd ngu.;cd' . ! Red-winged Ilackbird OM sH 0 4 046 144 0315 04
s SeSnrE— S e - ; g Brewer's Mlackbind OM sH 0 4 Iy 0 70 106 041
b
' il (L 0 1 150 0w il wix R Brown-hcated Cowbird Gl I L] 1w unl [1E1] 020
nlled Curlew Gl Gilt 3] | I 0w o BE Notihern Oniole CIM CA (8] 5 nEN 17 101 04
n Kestiel CA CA ( 1 041 159 01 o 8 Hooded Ol M CA 0 1 100 000
Mueurming Dive il SH (8] 4 (N (1]} 100 on 3 “f"lfm Fanager b CA (3] 2 [IRE] 066 (1] 063
Yellow billed Cuckon I Sl 3] ! 112 0K [ Pine Siskin OM CA O 2 196 004 040 0w
Commun Nighthawk Al GR 0 l 141 059 - B Amctican Goldinch OM S 0 ) uel (Y] oM 0N
Callipe Humminghird NI CA [§] 2 (K] 186 0 020 Cassin’s Finch OM CA 0 5 075 128 117 0si
o gl N / 3] 0Ky 1 UEE! 068 g o = I 3 - - - = ——
P tailed Hlammnghied | CA 2 A St 2 ' acinal nsechivore, I = bark nsectiving, 1= foliage inscotivore, Gl = ground  inscctivore
Kulous Hu ghind Nl CA O I (% 2 B CA = carnivive, NI 5
Belied Kinglisher CA CA ( ] 19 09l . B} Neat layer alibies apecies, GR i nesting specics, CA = subxannpy/canopy nesting spevics
Mosthern Flicker OM CA ( 5 D KY 112 g 0533 4 Newtype abibuces y: I = parasite
Lewis' Woodpedher Al A { 2 I My [TR[1] 042 08 ; inchudes bightly grased amd Lal-grared tcamients
Red maped Sapsucher 1l CA ( 4 LR 110 1 087 o
Western Kinglird Al CA 0 1 200 000 « Ty
. A CA 0 \ 080 120 062 060 W 1 lannlnte € . . i
l\' .,”“ ';\“ “,"'l \: CA ) > 059 141 175 081 * and Lincoln’s Sparrows were ground-nesting Girazing had a differential effect on avian
wesicm LI wic . v.2 ] X
Say’s Phoche ! Al CA O 1 210K} 0o IPCLICS that experienced the greatest reduc- foraging puilds (Table 12-7). Aerial and
Least Flyeatcher Al sil 0 I AT 000 pons in grazed areas. These ground nesters bark inscctivores were probably not greatly
Wiltow Flycatcher Al sn 8] ] 13 167 0z 0l B are also dependent on the grass-forb shrulb allected. Aernal insectivores do not  rely
W0 ) :
Compedanay sp *‘: « : :' : ?T?; " ": "'l‘ |:.',(; g Layer for foraging. making them particularly upon  vegetation for feeding substrales
lice Swallow A [ 0y 2 ) : : J '
|l|::. Swallow Al CA O | Wl 193 i’ L Vulnc‘r.thlr to grazing disturbances (Sedgwick and bark insectivores exploit a substrale
House Ween iy CA C 7 116 084 01 068 e and Knopl 1987) generally not used by cattle. In contrast
Marsh Wien I sn 0 | 100 LY « Canopy-nesting birds were least aflected in species  dependent upon food  resources
Ruby-crowned Kinglet ! 'I : : :’ " :':; I'I“"l' 3%l oo | B the short term (lable 12-6). These data produced dircetly (nectarivores) or indirectly
Mountain Bluebied A / ! ; i : ARkt i !
\I A SIS Gl GR O \ 09 121 2 support other studics indicating that birds (omnivores) by understory plants were less
cer i L 1 o 5 : )
Ilun,ut Lhrush Gl si 0 | iy 200 X re impacted most by habitat perturbations represented in zed compared to ungrazed
American Robin Gl CA 0 B [R1] 069 041 0w in the vegetative zone in which they occur treatments, Similar responses 1o grazing
Giray Catbind i SH 0 : ::’;“; :l: ::\.i :j";" Y (Short and Burnham 1982, Verner 1984). by these guilds were observed on tropical
( ¥ 2 2 . . ;
ir;l.“ “\-m‘”w :: ( ’: 0 | 1in Py g Knopl (1995) noted that in the vertical plain, wintering grounds ol mugratory landbirds
alitaey Vieeo 1 S )
Red eyed \".-.. i CA 0 | 108 09% ; livestock grizing has little direct impact on (Saab and Petit 1992). Local reductions
Winhling Vireo o CA 0 4 1S [IE3 B9y 058 ¢ j birds nesting and foraging in forest canopics. n nectanvores and ommvores could have
Ouange-cronned Warbler i GR 0 ! 0t 200 However, cattle trampling and browsing of widespread ramilications, because  these
i " i ( 0K ) Cia Py : ) ; -
I;inl\lhnllx \ ll\'-l' " :: :"“ ‘: 'I k' i“ 18 oss 'R B young trees can himit the number ol trees species are important pollinators and seed
o1 1 arbier " » < 3
,:.,h:: \““.l,l,h.l e I s 0 5 ) 091 w1y 06 . ¥ that reach matunity, thus reducing future dispersers, respectively  (Femsinger 1983,
MacGilliseay™s Warbler vl Si 0 1 (150 1.50 [T K canopy layers Herrera 1984)
Wilsem's Wi hler (N Gl (3] 1 (LER] 157 124 on 8 e, .
N w Waterthrush Gl GR 0 ] na) 1.57 3 = "
Wi i ) 8] | 15 1.5% 061 010 .
(\ I : I|” i l|“(”;“ % : : ::: O ) l: " 074 207 069 b8 Jable 12-6. Stundardized relative abundances fur ground-, shrub-, and canopy-nesting birds
"W CASL al i ah ‘ - 4
R e O . 9 M prazed and ungeazed habitats. Samiple size 1s the number of occurrences in which a nest layer was
Amenican Redstart r CA (§) 2 1w 060 178 03
Hlack-beaded Groshesk OM CA O 1 T 091 151 093 rtplg\clllm'11 m cach treatment. Ongimal data were taken from nine studies conducied in western riparian
1 asuli Bunting OM SH O | 000 200 3 Babitats (sce Table 12-1) Cavity-nesting species were placed in the canopy layer and Brown-headed
Greentailed Towhee Gl SH 0 I 100 00 : B Cowbirds were excluded from the analysis. Groups of species in each nest layer whose abundances differ
weanbed lowbce OM Gl (8] ] 098 102 181 098 i B significantly (paired r-test, P < 005) between treatments are indicated by an astenisk
Sparrow OM GR O I 0vs 108 A g - — - .
Savannah Sparrow OM GR [} i (IR 29 [URTLE N1 | -} r‘“ Layer Sample Suze Standadired Mean St 1" Value
Sung Spattos Gl sH 0 ] uw 10K a6} 0N ! Grazed Ungrased®
Chippang Sparrow OM sH 3] ? NKS 11s e 0d s — P —— — ==
Dk eved Junee OM Gie O \ wil 124 0w 0w Oround n 0w 129 01 oo
Winte crowned Sparrow UM G [§] 4 0.6 164 0% 010 Shrub LL] K6 (BE] 029 03}
F o Spnariow (814} GR [§] I UEEY] 24K} : } hklnnp)‘\.:m-m 86 102 0OYR (181} 078
OM GR Q 2 0.2} .n 101 018 Aachudes lightly grased amd Ll siml wea =i 7 - o ) B =
[} GR (8] I 0ix 21K} X
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mgerants signilicantly. Despite lnnitations (o
our corrent knowledge, we oller the following
l.‘.L'IlL’“!] lni““lgl:l“t‘lll recommendations.

Grasslands

IFirst, substantially increase (he amount of
public ranpeland from which all hvestock are
permanently excluded (Bock et al 1993). Ol
particular mportance on the Great Plains
are the US National  Grasslands,  which
mclude more than LS milhon ha presently
nnnaged by the US Forest Service Largely
for livestock production (Lewis 1989, West
1990), Many public vangelands presently e
nrmaged by applying some sort of rotational
grazing steatepy. However, the licquency of
robiation s far too hagh to pernit postgrazing
ceological succession 1o proceed to the point
where habitat s created for those Neo-
tropical migrant birds (o any other specics)
pencrally intolerant of the impacts of grazing
rotational livestock
vily grazed

by some

mammals. Furthernmore,
management Lails o create b
habitins  that may  be required
species. Therefore, we reconmmend establish
ing a system that creates i mosaic ol heavily
prazed habitats mised with Lirge (at least
100 ha). pernanent hivestock  exclosures,
which would mclude o signilicant portion
(perhaps 207 of pubhic Lainds  preseatly
dedicated o hivestock production (Bock et
al 1991

We e aware of the difliculties involved
indesignating public land as biological
preserves and we recognize the compeling
interests involved. However, it is also im-
portant 1o recognize the declhinmg agricul-
tural value of many of these Binds and ther
likely value 1o the pubhbc as
matueal Lindscape (Popper and Popper 1991)
We call only for an ellort to restore to these
Linds somethimg resembling their prehistone
Lhe obvious lirst step should be

HICICOSe 1

condition
o fiee o portion of these Lkinds from the
cantrolling miluence of domestic grazers
O reconmendation as o con-
tnue o maodilied ol the Federal
Conservation Reserve Program (CRP), 1o
\'”‘.I‘l”.l"_l' L‘l‘lil'\\”t'l‘\ Loy converl ‘lll\i nun
Liin nlled croplands as grazing
lands planted o native vepetation. CRP
unds rennin s ulucrable to recultivation and

sceond
version

forimeriy

GENLRAL THUMAN LFFECTS ol

UVESTOCK GRAZING LITECTS

i
this decision rightly is in the hands of the 38 < forbs, shrubs and plant-specics diversitly o
landowners. Towever, it would be ecologi 5 historical levels Scedings of native specics,
cally unfortunate it CRIP lands were tilled Eprescribed  burns, and fall winter grazing
(sctting ccological succession back to zero), 58 B&s must be more carclully controlled to ensure
only 1o be returned to grassland when crop R "" the maintenance of residual plant cov
prices or future government incentives once 3 iy’ - Third, avoid fencing and water develop-

apain make it ecconomically attractive. From
the standpoint of mdigenons Hoca and funa,
it would be much better 1o lind ways of
making the CRI prasslands valuable 1o Y
lndowners, perhaps by encouraging moder-
ate awmounts  of  livestock  grazing. This
stratepy would be doubly valuable il it could
somehow  be coupled  with  creation of ;
permanent livestock exclosures on the public
rangelands, including especially the National
Cirasshinds on the Gireat Plains. !

| hind, fire should be reintroduced to many
grasslands from which it has recently been @
excluded, and where itis i natural ecological 28
II[Ul'L',\‘i

Fourth, caution should be taken i im- §
plementing short-duration grazing as a grass-
land management tool. Short-duration graz- %
ing is advocated as o means of increasing
livestock production, while improving range- §
L condition (Savory 1988). Most licld iesis
ol this grazing system have Failed to support 4
cither claim (cp., Weltz and Wood 1986 4
Herschmadt et al. 1986, Taylor et al. 19931 8
Furthermore, we found no studies evaluating
the impacts of such lagh-intensity grazing on
ground-nesting birds 1

Shrubsteppe L

First, exclude or significantly reduce livestock
grazing. Although we have not documented

likely responses of hid populations 1o this
nutgement chimge, avian conumunilics are 8
expected to respond positvely i a landscape 3
it resembles historical conditions. Where 8
livestock are grazed, the short-term goal 2
should be to maintain adeqguate herbaceous

1o conceal nests theough the fist

cover
incubation petiod. This could be accom-
plished by maintaining  current  season ¥

prowth through 15 July, and allowing more g
than 50%7 (sec Pond 1960) of the annual
\I'!',\'l:lll\vl_ prowlh of perennial bunchgrasses
1w persist through the following  nesting §#
SCASON. £}

Second, restore perennial bunchgrasses,

B special concern
-

B8, Wheie

- menls in circumstances where prolection is
needed for maintenance of plant communities
g and for population sources of species of
This could result in the
' concentration of livestock in some areas
B while creating de facto protected areas in
other locations.
* Fourth, eliminate the conversion «

:,

shrub.
i sleppe habitits 1o scedings of exotic prasses
for the purpose ol livestock grazing. Attempts
should be made to restore burned arcas of
shrul\slqvps to mative vegetation rather than
 exotic seedings lor livestock
Fifth, determine methods for recovering
soil cryplogim luyers to increase soil mois-
B lure, increase seedling germination, reduce
" soil erosion, and enhiance soil productivity
Sixth, mitnte long-term research that will
“help us understand the following problems
the dircet elfects of grazing on shrubsteppe

g avilauna, the indicect ellects on the avifuna

[ mediated through changes in vepetation, the

Linfluence of livestock on the distiibution of

Brown-headed Cowbirds, and the ellects of

& cowbird parasiism on the productivity of
g breeding birds

Riparian

Firsl the condition of riparian areas must
bc considered critically when implement-
i ing Brazing systems their scarcily,
[nglhl\ and impotinee o neotropical
% B migrants and other wildlife, western rpiin
E) ccosystems should e excluded from hivestock
grazing wherever possible, Managers should
B evaluate how local activities alter potential
dispersal opportunities for riparian species
& (Knopfl ai amson 1994) Season ol use,
livestock numbers and hvestock distributions
must be stoctly controlled withim ripatian
ones o nnplement grazing programs that
i are compatible with niparian avilauna
livestock st
ripu an zones lor walter, restricted - access
fencing can localize and  minmmize their
® impacts on strcambanks and nparin vegeta-

Civen

have access o

343

tion. Development of alternate water sources
also could help reduce concentration of
livestock in riparian zones. When the cost of
fencing is prohibitive, uplands and riparian
zones must be managed together and grazing
strategies should be keyed to the condition
of the riparn vegetation

Sccond, when riparan systems are grazcd,
moderale use during late fall and winter, or

short-term use in spring, will be less damag-
g than conlinuous or growing-season griaz-
ing. Nevertheless, fall-winter grazing should
be carefully controlled to ensure the main-
tenance of residual plant cover,

Third, degraded riparian habitats may
require complete rest from livestock grazing
to initiate the recovery process. Four years
after cattle removal from riparian habitat in
Arizona, understory vegetation and Nco-
tropical migrants showed dramalic increases
i abundance (Krueper 1993). In systems
requiring long-term rest, the necessary period
will be highly variable depending upon the
extent of damage and growth rate of regener-
ating plant species (Clary and Webster 19%9)
Damaged ripanan areas should be rehabil-
tated by revegetating with nalive species

Coniferous forest

Land managers and ficld biologists have an
unparalleled  opportunity 1o provide in-
lormanon where none currently exists con-
cerning the impacts of grazing on Neo-
tropical migrants in western coniferous for-
ests. Monitoring of migratory landbirds both
during the breeding season and in migration,
with attention to matched forested habitats
dillering in - prazing regimes  or  prazing
histories could supply much-needed data
Explicit gquantitative assessment of prazing
pressure wnd grivzing histories, in conjunction
with the collection of appropriate vegetation
data will be entically important for assess
mg the relationships between grazmg and
Neotropical migrants. For
son studies. emphasis should be placed on

breeding  sea

speeies that nest and/or forage on or near the
ground. Migration-period studies should be
focused more broadly on the entire suite
that  utilize forest
hatbitats as staging areas and for foraging
activities,

ul  species conilerous
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