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Effects of Livestock Grazing on Neotropical
Migratory Landbirds in Western Nort

America
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Abstract — Livestock grazing is a widespread and importanl influence on
neotropical migratory birds in four major ecosysiems in western Norlh
America: grassiands of the Great Plains and Southwest, riparian woodlands,
Intermountain shrubsteppe, and open coniferous forests, We have reviewed
avallable literature on awvian responses o grazing in 1hese habitats. Among
35 plains species‘ for which data are available, 9 responded posiively to
grazing. 8 responded negallvely, 8 showed a graded response, from
generally negalive in shoder grasslands to generally positive in talier
grasslands, while 8 were unresponsive of inconsistent. A similar comparison
for riparian woodlands revealed that 8 of 43 species responded positively
to grazing, while 17 were negatively affected, and 18 were unresponsive or
showed mixed responses, Data for shrubsteppe habilals are much more
limited, bul only 3 of 23 species probably have been posilively affected. at
least by current grazing practices, while 13 probably have been negatively
influenced, and ai least 7 species showed mixed responses. Virually
nothing is known about effects of grazing on blrds of conifercus forests.
Most species negatively influenced by grazing have been those dependent
on herbaceous ground cever for nesting ardfor Toraging. Given the ubiquity

of livestock in the American West, species dependent upon lush ungrazed .

ground cover are at risk, and doubtiess already are at population levels far
below historical levels. Protection and resloralion of riparian habitats is of

particuiar impertance, because of their limited geographic extent, and the

extraordinary abundance and diversity of thelr neotroplcal migrants. There
is an urgent need for Jong-term, well-replicated, field’ studies comparing bird
populatiens in grazed and ungrazed shrubsleppe and montane ‘coniferous
forest hablials.
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cconomie. social, and conscrvation inlcrests ifrvglved In U
sense, he grazing issue is amalogous 0 the conlrove
surrounding harvest pf old growth imbgr. However. a
complicaling facter unique lo grazing is that herpivery by natve
hooved mastunals has been ar Imponant, naturad ecological and
cvolulionary force in cerain non-foresicd ecosyRterns, including ©
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masry in central and westeny North America {e.g.. Stchbins 1981,
MciNaughion 1986), To be sure, domestic liveslock have gready
increased the influerice of grazing in mosi ef hiese ccosysioms
luisiorically. and this infhuence has been partcularly desiructive
10 those ceosysiems where nalive grazing ungulates were sCaree
ot absent {e.p. Mack and Thompsen 1982, Milchumas el al.
1988, Scidesinger i ol. 1990). Nevertheless, it is possible (o
argue thal for cenain habitats, livestock grzing simulales a
natural ¢cological event, and one which native Dort and faura
tolerate or pérhaps even requite, Therefore, assertions about
gonsequences of grazing must be habital and species-specific,
and 0 be credible they should be based on guanllalve daw
resulting from carefully designed and exccuted field studies,
Livestock graving is the most widesprend economie use of public
land In the American West, For cxample. approximalely 86
millien hectares of foderal Jand in 17 weslemn states are used
for livestock production (Sabadell 1982). Grazing is the primary
land-use in four habilat lypes important 1o wesiemn ncotropical
migratory birds: 1) Great Plains and Southwest grasslands, 2)
Inicerovntain region shrubsieppe communities, 3) mcudo s and
understory  associnled with montanc conifer fomst; 4}
fparian communitics. Cur objective is to provide a succinet
management-edented overview of the species-spectfic avian
responses (o grazing in these habiwats, Cur conclusions arc based
on studics of bird populations in areas cxpericucing differcnt
levels of grazing, or, in cases where we lack such information,
on known cffects of livestock on vegetation, und kngwn habital
requicetnents of the hirds.

GRASSLANDS OF THE GREAT PLAINS
AND SOUTHWEST

The Region and its Avifauna

The Great Plaing are one of the larpes! grassland biomes
on earth, extending from the Rocky Mdunwin Fronl Range cast
to foresis and woodlands of the central U, 8. and Canada, and
from the Canadian pralnic provinces south to descrt and
seinidesent grasslinds swrounding the |Chihuahuan Desent. We
include southwesien grasslands as pa%: of he region because
of Lheir strong floral and cvolutionary ties to grsslands of the
central and porthern plains {Axclrod 19853, Within the region,
precipilation increasces (rom west 10 cast, while lemperitare
increases from north Lo south, with (he result'hat grasslands to
the south and west arc Increasingly walcr-stressed. Foilowing
Urese climatic pradients, comparatvely lush tallgmss prairie and
prairic-parkland occur east of the 10(th meridian, with
mid-height mixed-gmss steppe in the northwvesiern plains,
shongrass steppe in the wesl-central plains, and desent and
semidesert grasslands in e Southwest (Bailey 1978),

The Great Plains achieved their maximum treeless exlent
only within (he past few thousand years, and they remain
voincrmble 1o invasiens by shrubs and vees (Sauer 1950,
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Pabenmire 1978). Density and varcly of birds are low in plaing
grasslands, compared o most foresied ccosysicnis. Tlils has been
alributed 0 1heir meont wolupomry ongin. low producuw{y
simueniral simplicity, and ecologicil instability (Mcngel 1970, Wiens
1974, Cody 1985). The typicyl plains grassland supports 200-400
bitlskm?, ircluding 2-5 spamow-like species. a sneadowlark or
other blackbird riative, a shorbird, a gouse. frequently a dove,
and -3 birds of prey (Wicns 1974, Cody 1985).

EFects of Livestock Grazing on Vegetation

Drougly, fire, and ungnlale grazing were and age the major
ecological and cvotutionary forces delenmining dpnamics of
Greal Plains ecosysterns (Anderson 1982). Milliops of bison
{Bison bison) once occupicd Lhe plains, and we gaspect (bhul
cannet know) that they, along sith periodic fires, [mposed on
the region a broad-scalc mosaic of grasslands in various slages
of post-fire and post-grazing ecological succession. Jnuroduction
of domesde livestock greatdy incrensed e imgortance of
grazing. rmlative 1o drought and (e, In delermining the nabc
of Great Plains grasslands. This was paricularly fhe case in
relalively humid sites, and/or in places where bisen Jrere scaree
or absent (Milchunas et al. 1984).

In gencral, livestock on Greal Plains ecosy
reduced fAire [requency and intensity hough co
fine (uels, wherchy cncouraging invasions by woody
10 faver shor-staturc sodgrasses (c.p., Buching, Mila
taller, less grazing-lolerant, bunchgrsses (2., Agm
spp.). However, the natre and magnitude of these
varied greally across Lhe plains, Fires play a crif
keoping lallgrass prairies Mee of woody vegetation
Hulbcnt 1987}, By consuming burrable fing fuels. b
caused mamy [allgmss sies 10 become woodlonds o
n arid parts of the Soulhwesy, where there svere no bi
livestock prazing degmded many grasslands into pe
scrub (Schigsinger i al. 19909, Tncedain mixed-grss
livestack grazing favored shon-suature sodgrasses
bunchymasses thal olenvise would dominate Lhe )
Bock and Bock, in press), However, in shorng
low-sialure and/or sod-grasses Lthar tekeriic grazing
plast species able 1o survive frequeni droughts,
livestock may have littke or no impact on grssland
species composition {Milchunas el al. 19883,

lanis, and
5pp) OVET
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Response of Grassland Neotrapical Mi
Grazing

We found published data on resporscs of 35
migrants la livesiock graving in Greal Plains ecosy
1). lo 2ll swdics listed. data werc presented
abundinces of birds in modcrately or beavily graz
compared cither ungrazed or fighdy gragzed sites.
obvious problem wilh Liwse qualilatdve asscssmen

asslands,

PAGE 14/25




12fie/2606 18:87 3872833727

BEARL ODGE

mblo 1. — Responses to ljvestock gs‘a?ing by neolropical mlgratasy birds breeding and/or wintering in arrsslinds of lheLuﬂh American

Great Plalns ond Southwest,' f
“
Specigs usually responding positively ta grazing:
Wlided {Charadrus voaforsns)
Mountain Plavar (Charaddus mantanus)
Burrowing Owl {Athens cupicuiada)
Commuon Niglithava (Chordoifes minarn)

Homed Lark (Ersmophila alpesids)

Specles ujuslly respendlng negatively to grazing:

MNorihern
Short-eare
Comman
Botled's sta

mmer (Chtus cyanaus)

Ol {Asic lammiouws)
ellowihroat (Goolhlypis (richas)
rrow [Almopniia bolten)

Specles usually responging poshilvely, at least 1o moderate grazing in talier grasslands, but responding negatively, at |

grazing in sharter grasslanuds;

Uplsnd Sandpiper [Bartramia longicauda)
Sprague’s Pipk {Anthus spraguoi

Dlcicissal (Spfza amercans)

Lark Junting {Cefamespiza molsnocorys)
Grasshopper $parfow (AMmodramus 53vannasnim)

1

Specles unresponslve, ar showing mixed or uncerlain responses 16 grazng:

Brewet's Sparrow {Splzella brawern)

Vusper Sparrow {Poceceles graminaus)
LaCanle's Sparow (Ammodramus fecosital)
Brown-headed Cowbird (Molethrus aler)

Forrugir.faus Hawk {Bulten mgalis)
Long-billed Curlevs (Numenius amedcanus)
Mourning Cove (Zensida macroura)
Clay-colored Spartow (Spizelfa palfids)

Nernern Mockinghird{Mimus polygfontas)
Latk Sparcow {Chonde Stes grammacus)
Black-throaled Spamew (Amphispiza bifingsta)

McCown's Langspur (Calcanus meocownh)

Cassin's Sparrow (Aimophils cassind)

Savannah Spamow (Pgssercufus seadeachensls)
Balrd's Spartow {Ammodramus balrdi)
Henslow's Spanow [Ammodramus hansiowl)

Cheslnul-collgred Longspur (Calcerius omatus)
Botalink (Dalichonyx pryzivorus) .
Redwlnged Blackbird (Ageialus phoenicius)
Eastein Meadowlark (Siumelle magna)
Wesletn Moadowlark (Stumbs neglacts)

ast 1o heavier

Yacferences: Baker and Gulhery 1990, Bock and Bock 1988, Bock ot al, 1984, Duedber] and Lokemoen 1977, Graul 1975, Kafbrud 1881,

Kantiud and Higglns 1997, Kanlrud and Kelngiski 1982, Krisch and Higgins 1976, Lokenjoen and Daukbert 1878, Mahgr 1979,
Myres 1973, Risser st al. 1381, Ryder 1980, Skinner 1375, Tester and Marshall $961,

i

-+
Iniensity, but frequendy no other information was given. We
listed a rcsponsce as pasilive or negalive only where the
differences between (Fealments appeared > 25%. The studics
differed widely in such critical variables as size %\d replication
ef plois. Despite these inevitable limilalions, the rekulis generally
revenled consistent and ‘interpretable patterns.

Onc goup peerty represented in the data scl e birds of
prey [T:lblc 1). Most hawks and owls have such farge home
ranges Ut their densitics cannot be meaningfully compared on
plats of sizes typicafly used in these studies. An incronsed
number of large livestock exclosures therefore would have
value for rescarch on. as well as conscrvalion of, this
componienr of the Greal Plains avifauna. Cenain raptors (c.g..
Burrow:n[’ Owi) clearlv rcquhc nwch bare ground, and
probably are favored by grazing, while ethers (e.g.. Narthern
Harrier) select heavier cover of ungrazed or lightly grzed siics
{scc micrences in Tablg 1), The Fermuginous Hawk may require
both sarts ef habilats: open coumry for foraging. and Iush
vegelation for nesting,
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abb and Boek 1980, Wiens 4

:Shor;:ad species have responded

ing. though in gencral birds in this group prefer to nest in
rlatvely sparse (= modemtely to heavily grazed) prasslands
{(Kantrud and Higgins 1992). Mountnin Plevers rqure sites with
minimal vegetation. whereas Lthe Upland Sandpipers requifg
mer grass cover. Construction of livestock walering tinks may
impove cerain and grasslands as shuomebird hablat.

Scapbirds show the Ml range of rsponsed 10 gazing. Al
onc extreme ame species such as Homed Lark,|Latk Spamow,
and McCown's Longspury that donhiless hgve benefilied
Ihroughont the Plains fromefTecis of livestock pelivity. At the
other extreme is o group of songbirds spparcnly so dependedt
upon heavy fitter caver and grass canopy that their response ¢
grazing has becen universally negntive. Exagoples include
Savannah Spamow, Baird's Spamy, Henslow'§ Spurrow, and
Poueri's Spamow, A third gronp appeir 1@ requie inicrmedinic
levets of pround cover, such thar griwing creates fabitals of (heir
preferred struciure in lallgrass and somg mixed-grass
conununiues, whilc it eimingtes themn in shoner
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bcs[t-sm d of Uese specics is the Grusshiopper Spartow, Other
cxampl@® inctude Sprague’s Pipii. Bobolink, and
Chestnu§ibllarcd Longspur,

. Amdhg neotropical migranis as a whele, $ of 15 species
showed § weak or inconsistent response lo grzing, 9 weie
posilivetd aflected, 8 were negatively affected, and 10 showed
some estation of 2 graded responsc: from positive in taller
grasslandli to negative in shoner grasslands (Table 1).

Management Implications and
Recommendations

o ——— —— e

Birds are particularly responsive to changes in the physical
cture of habitats in which they nest and forape (Cody 1985).
Therefore, liveslock potentally have their greatest impact on
b:rﬁs where grazing most changes the habitat physical stnicture.
In -mc Great Plains. this includes tafler mather than shorer
grasslands, and cerain arid regions of the Southwest where
historical grazing converted desent gmsslands inlo desert. scrub.
However, evidence suggests that every type of Nonlh Americar
grgsﬂsnd includes a fanna of grazing-toleranl or
gra?mg-dcpcndcn[ species, and another of species equally
m[olt:r'mt of pmzing. Neouupical migratory birds cleacly fal)
mtq both groups,

qu specific recommendniions for management of Gren
qums pmsslands emerge from these considerations. The fiest is
fo snbstgially increase the amount of public rangeiand from
which livestock are permanenlly excluded, O particular
importance on Uic Great Plaing are National Grasslands, which
include more than 1.5 millior ha presenly managed by the U.
S. JFomm Service Targely for livestoek production {West 1990},
Many of thesc areas are maraged by applying some sort of
miglional grazing, and & could be argned i Lhis imposes on
the; Mationul Grasslands » mosaic of habilats resembling the
prdfustonc comliion. However, ecological succession in most
of lhesc grasslands is far slower than the frequency of grazing
rotation, thus leading lo relatively uniform vepetative
communities. Rather, we believe that permanent livestack
exglusion, or at least cxclusion for 25-50 vears, might allow
mfpc of these important grsslands eventually to provide habitat
for grazing-intelerant neotropical migrants and other speeics.

i Our sccond recommendation is lo continue 3 modificd
version of the Federal Conservation Reserve Progmm (CREY, w
‘ndourage lsndowners to convert and maintain farmerly fitled
‘oplands as grassland planted 1o native vegelation Millians of

g

m:tan:s of CRP grasslands have been planted on the Great

ains stnce 1983, hough the majority are dgmmamd by cxouc
ather than native grasses (Joyce et al. 1991). Nevertholess, CRP
masslards are much more valuable fer most wildlife than the
raplands {hey have replaced (Kantrud and Higgins 1992, D, H.
ohnson, Pers. carmm.).

| CRP grasstands remain valnerable 1o recultvation, and this
c?jsion rightly is in the hands of landowners, However, it would

afortunate if CRP lands were tilled {seuing the successional
|
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clock back to vere), only 1o be returmed to ginssland when
dechining crop prices or fulwe govermenl incenlives dietare,
would be much betier from a conscrvition perspeciive w fing
ways of muking present CRP grossiands valuable w heir
owners. possibly by encouraging modemic livesiock gmzing or
having. This would be an cspecially desirble stralegy: iF it could
be eonpled wilh creation al livesiock cxciosures in' elher arcas
snch as the Natienal Grasslinds.

RIPARIAN HABITATS

i
: Avifauna of Riparian Ecosys!ems

In arid perions of western Norly America, ripag
consist of well-dcfined. narow zones of wegcliion alang
epherneral. inermitient, and perennial sireams and rpvers. Sotne
riparian communites are dominaied by $hrubs such as shorer
willow (Sufir spp.) or alder (Almms spp.). bu{ 1he maost
conspicuous communitics, and those most impontantite breeding
birds, include mature uecs such as cotionwond {(Fopuius spp,
ller willow, ar sycamore {Platenus spp. Johnson akl Joncs
1977Y. These woodcd nparian habitns are paniculajly valuable
to wildlif¢ when adjacem 1o miatively unproduchve steppe,
shaubsieppe, and desen communities (IKnopl 1993)

Conservation of ripanian anrcas is of preal ca
they have extmordinary wildlife value and arc v
dislurbance and fragmentation associated with livest
agriculwre, water management, Llinber harvest
whanizatien, and ather land-use activities {e.g., Tl
1979, Knopl ¢t al. 1988a). Ripariun habitats 2
medificd land type in the American West (Chancy

Despiwc their linited geographic extent (Jess tha
Jand area), weslern ripadan habitils are very i
neouwapical migralory landbirds (Szare |980),
densities of breeding birds in all .of North Americy
reperted from southweslern riparian woodlynds (C
Jolwson 1973, Ohmart and Anderson 1982, Rice
More than 75% (127 of 16G) of southwesiern bird

k grazing,
ccrcagan,
as of ol
the most
al, 1990),
1% ol Lhe

¢ highest
ave becn

thers and

primarly in ripafan woodlinds, and ncolropi migmm:s
comprisc 60% of the 98 landbirds (Jobnson e 1979,
fdadve, 0% of neotropical migrant landbirds are as dlcd wi h

riparian habitats {Saab and Groves 19492). Io nonhe lomdo,
82% of all nesting species use ripariin areas, and % (93 F
119) of landbird specices are neotrapical migrants plr 1985,

Migralory landbirds inhabiting niparian vegewation il

western North America are paclicstarly vulnerable 1o
disturbance. Their habitats am se frigmeived and limiled in
distributicn that total populatons are much smaller than those
of most feotropical migrants associaled with woeodlands of
castern Nonh America (Terborgh 1989). Conscrvalion of
neotropicl migratory fandbirds in the westermn United States will
depend veory mwch on prolectlon and restormaton of dparian
woadiangs.

16/26
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ts of Livestock Grazing on Riparian Habitats

vestock griving has ciused geogmphicalty lextensive

on westem npantan arens (Corodiers 1977, Chancy «
al. T8oU). Gmzing 1cods lo be more dimaging in nparan
botombands than in adjaccnt uplands (Plais aid Nelson [945),
especially in arid regions where livesiock are awacied o waier,
shade, more succulent vepetation, and flater wrrain (Plaus

1991). Catde compact soil by hoof action. remove plant
materials, and indirecty reduce water infiltration all of which

" sull In decreased vegetation density (Molechek et al, 198Y).
Grazing potcruially can climinaic riparian aras Uwough channel
widcning. channel aggrading, or lowcring the water (bl
Becanse birds ac known (o be responsive 1o aliermtons in
stracture and Moristics of riparian habitats te.g. Szaro and Jakle

' 1985). il is nol surprising Lhal neotropical migrants are affected
by livestock-induced changes in Uwese habitat chamclenstics
(Sedgwick and Knopf 1987, Knapf <t al. 1¥880).

Livesiock managernent systems difer in Uicir scasons and
intcasiics of grazing. Year-fong and summer grazing have
proven papticularly damaging to ripasian vegeiation (Kauffman
and Krueger 1984, Platts 1901), whereas moderaie late-fall or
winler praving iy have relatively lide impagt (Sedgwick and
Knopr 1987, 1921). In latc [l and winter. water levels Lypically
arc low, sircarm banks are dry, and vegesaton is dormanc dhwus
minimizing the effects of immpling, soil compachon crosion
and browsing (Rauz and Hanson 196&). However, fullavinter
grazing should be carcfully controtled 1o Ieave protective plant
cover {or the following spring sueam-Now penods (Clary and
Wehster 1939). |

Livestock can damage riparian sysiems {n carly fall. Glven
the opporunity, cattle will concentrate in rparan ares at Lhis
scason. becauwse adjacent uptond vegetadon is dey and less
prlaable, As herbaccous caver is depleted, livestock avill shifl
to browsing riparian shrubs {(especially willow) before leal drop,
reducing residual cover necded for steam bank maintenance
durlng subsequent high spring Oows (Clary and Welsier 1989,
Kovalchick and Elinore 1992).

Shon-term, corly spring grazing may also help maintain
ripafian vegeation relative 1o summer grzing (Clary and
Websier 1989). Early scason grazing cun resvlt in befier
distribution of livestock use behween rparian and upland voncs,

upland vegelation is succnlent ot this time, and beeause
k may avoid he weusr niparian crnvironment,

o difficultics in evalpaling impacts of grizing on Apurian
ems e 1) a sherage of fong-term studics {Sedgwick
pl 1991y, and 2) unccrainly as to pre-livestoek
n of plant communites, Existing Aparan vegeation may
zsilient in the piesence of livestock, al least for several
dowever. th Ui lonp-term. specics composibion. structural
y, widlth of the ripsfian zone. and succession patlems of
woodlands may be affested funher by Lhe influence of
k gn cstablishinent and survival of Irce seedlings (Glinski
Ohmart and Anderson 1486). This is an area of
ccded addilional rescurch. Qrnichalagical studies
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described in the following secuon involved campaisons of
cxisting rpanan habilats experiencing different levels of mRzing.
They do not account for the possibility that cenain riparian planl
communitcs might ullimatcly be eliminated by grwing.

Response of Riparian Neotropical Migrants to
Grazing

We know of ninc d*blishod studics provifling quantiative
compansons of abundinccs of 68 ncotropi}" | migranis in
wesiemn dpanan ecosyslems experiencing difoent levels of
livestock grazing (Table 2). six compared e ungrazed
sies. lwo vsed sites with different intensitics fof gmzing, and
one involved sites grazed at different seasons. Despiie simall
sample stzes and differences in quantity and f_mlure of dua in
L various studics, thelr resulls provide genemfly consistont and
bioloyically meaningful insights into thefrespdnses of riparian
neotropical migrams to grazing,

Forty-tluee species were cvalualed by two jor more shudics,
For these, we listed species as respending positively or
negatively 1o grazing il their mean abundances Hiffered between
ueatments by > 25%, and if both (n =23 or ajmajority (n =3
0 8) of comparisons were consisient in the:di
1o prazing (Tuble 2). Dy Lhese crhicria, 8 sp
posilively influenced by grazing, 17 spcd
negatively alfected and 18 specles were unrespdg
inConsisient or uwacenain respenses.

Distribution of specics among three
generally refleets what is known of their habif
Speries responding positively (o grazing clude
associzled with open habiiats {e.g.. Lewid
Mountain Blucbind), pround fomgers prefer
relatively little cover (c.g.. American Robin, Kil
case, a species direcly atmeed 1o livesiocH
Cowbird).

Most neolropical nugranis negatively impng
grazing were speaies thal nest andfor forge in
herbaceous ground cover (e.g.. Common Yellow
Sparrow], and/ar hal miay be especially valneg
pansitism (e.g., Willaw Flycieher, Sedgwick 2
In addition 1o the 17 txa listed in Table 2.
species with similar lubitar requircments profibly ilso have
been hamed by grazing in ripiadan ccosvsicms@iluce af these
were evaluated In ondy one of 9 swdies, but showed strongly
negative respanses: Vecry ((nthorns fuscescens), Nashville
Wasbler ({ermivore ryficapiiin), and Fox ‘Sparrow (Passerello
ilinaca). Outer specics showed uncertain or inconsislent sponses
(6 prazing. bascd on limdted published data, bt almest certainly
would be ncgalively affected by grving, based an what is
known of their habilal quiremenis, Conspicuous mnong these
specics that require further study are the Yellow Warbler {sec
Taylor and Liulefield 1986). American Redstan. Groy Calbisd,
and Yelow-brensied Chat.

ies have been
¢s have heen
ive or shaveed

pORST groups
eI TEMENLS.
-aerial fomge
Woodpecke:}
_arcas wi

feer), or. i one
Brown-headed

d by livestock
zavy shrub or
oal, Linceln's
ble o cowbird
Knopl 1988),
least 7 tnore
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Tabie 2
‘WEtates, far which data are avallable trom at least two sfudics.

Specic uatty responding positively 1o grazing:
Kilidear [@haradrius vadferans) ’
Lewls' dpecker (Mefangrpes lewis)
House n (Trog/edytes aacon}
Mounta@luatird (Siglia cunucaides)

Spacles ssually responding negatively to grazing:

American Kestrel (Falco sparvardus)

Calliope Hummingbird {Steliuia caltlops)

Willows Flycalcher (Empidonax iralil)

Cedar Waxwing (Bombycilta cedrrum)
Yellow-tumped Warbler (Oandroica coronata)
MacGlifvray's Warbler {Operomis tolmier)
Wilson's Warkler (Wilsontia pusifs)

Cammon Yefltowthieat (Gaothiypis tichas)
Savannah Sperrow {Passercuius sangwlchonsis)

Species unresponsive, or showing mixed or uncentain responses to grazing:

Warbling Virea {Virgg gilvus)

Broad-talled Hummingbird {Sefasphonrs plarycery
Yeflow-breasted Chat {icteria virens)

Red-naped Sapsucker {Sphyrapicks nuchalis)
Black-headed Groshark (Pheucbcus melanocoph
Rufous-sided Towhee (Fipito erthrophthaimus)
Weolern Wood-pewee (Contopus Sordiduius)
Wastern Meadowlark (Stumelle nogfects)
Waslern Tanager (Plrangs iudovidana)

Moumlng Dove (Zenadie macroura)
Yeltaw Warbler {Derigroica pelechia)
Nonhern Flicker {Colsples auratys)
American Redstant (Satophaga niticiia)
Easlern Mnghird {Tyrannus tyrannus)
Teee Swallow (Tachyeinets ticotor)
Sang Sparrow (Mefospizg melodia)
Gray Catblrd {Durnelella caralinenys)
Brown Thrasher (Toxostoma rufum)

' References; Crouch 1982, Knopf el al. 19885, Medin and Clary 1990, 1981, Mo

1591, Sedgwick and Knopf 1387, Taylor 1886,

Certain Toraging and nestng guilds have been affected by
grzing morc Lan olhers, in ways Lhat are consistent wilh
impacts of livestock on their abilal requirements. As a group.,
cavily-resiers have been essentially unaffected. whereas
open-nesling birds were significandy influenced by gring
practices (Goed and Dambach 1943, Buler 1979, plus
references cited in Table 2). Aeral. bark, and canapy
inscctivores have been less influcnced by grazing than species
fceding on neciar, insccls, or seeds i the undersiory or on the
ground (sce references in Table 2, plus Szaro and Rinne 1988).

Management Implications and
Recommendations

More than ary olher wesiern habital, riparian woodlands
are centers of high divemsity and abundance of neouopical
migratory birds. Liveslock grazing is a widespread impact on
thase ecosyslems. and ong lo which many neotropical migmnts
have msponded ncgatively, Thercfore, livestock management
decisions about ripanan habilats will signilicandy affect many
heotropical migruis,

Responscs to (veslotk grazing by 43 neotropical migrstory bisd specics breeding in riparlan habitats in the

Amerlcan Robin {Turcus migrafonus) ‘
Brewer's Blackblid {Fuphagus cyenocephaiy s}
Srown-neased Cowbird (Molothrus ster) {
Pine Siskin {Carguolis pinus)

Chipping Spafraw {Spizolla passenni)
Dark-eyas Juneo (Junco hyamalis
Whilte-crawned Sparrew (Zanolrich
Linceln's Spatrow {Melospizs fincofni))
Reawinged Blackuirg (Agefalus phponfceus)
Nostharn Cricle {ielerus gatbula) }
American Goldlinch {Carduelis trsfs)
Cassin’'s Finch {Camodaons cassini)
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Jrslern Unijed

feucaphrys)

5)

ni and Hulle 1882, Pole el al. 1978, Schulz bnd Leininger

Further rescarch is needed to refine our mi:%:;mnd'mg of
the reistionships between veotropical migrants ahd graziog in
nipariar ecosysiems. First, more siudies are necded on loug-tcrm
cffects of grazing on ripanian vegewaton (Scdgwitk and Knopf
1921). Sccondd, avian abundance data do nol tel! the whole slory
with regard 10 habilal suilability. Equally impartant, but rarcly
mpaned. are data on Teproduciive suceess and survivorship in
differcnt habite (Van Home 1983). Finally, more informatien
Is needed on \he importance of ripadan habilts (o winlering
and migrating. as well as nesting, neotropical nuigrawory birds
Mosceni and Hulto 1982), Despite these limitations to cument
znOw!cdgc. the following gencral manragement
recommehdations ane unlikely 1o change:

First, it is critical to consider condition of ripadan arcas
when fmplementing prazing systems, and, when practcd. o
manage tipassn woodlands scparately from adiacent vplands
(Plmts 1991). Where livestock musi have access (o rpasian
zoncs for water, mstricted-aceess fencing can localize and
minimize their impacts on streambanks and ripanian vegelaten,
Development of aliemmate water sources alsa could help reduce
cancentratien of 'Iivcg‘ock in rpanan zengs. When uplands and
riparian zoncs must be mannged wogetder, grazing stolegics
should be keved 1o condition of riparian vegelauon.
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Seeond. when ripanan systems are grized. modenie yse
}during tate-fail and winiler. or shon-tlerm nse in spring, will b
tess dumaging dan continuons of growing-season grazing.
'Eall-winier grazing should be carcfully controiled (@ enswe the
patplenance of residual plant cover.

Third, degraded npartan habitats may require complele rest
from fivestock grasing la iniligic the recovery process. In
systems requinng long-ierm rest, the necessary period will be
Lhigldy variable depending upon the sicuguon (Clary and Webster
1989). Maragement atso should donsidet reinbilitating damaged
riparian areas through revegetiiion with native species.

Fourth, given whetr scarcity, fragility, aod imponamee o
']‘ncc!'lrupiciﬂ migranis and olher wildlife, western mpanan
iecosvsiems should be excluded rom livesiock grzing wherever
possible. Few species appear 1o benefit {from graving in Uksc
habitals, and those that do are notl restricted to ripanin
comntunlics.

SHRUBSTEPPE HABITATS QOF THE
INTERMOUNTAIN WEST

The Reglion and Its Avifauna

Shrubsicppe habills, clamelerized by woody. mid-height
shmbs and perenpid hunchgrasses, are disinbuted in e
Intermauntain West from eastern Washingion sonth lo southern
Nevada and norherm Arzona. and east o centml Wyoming
{Daubenmimire 1978). The region is chamcienized by aridity
(usuplly < 20 cm anmuil precipitation). hot summers, cold
winlers, wind, low soil stability. and other anribuies of a stressiul
physicd emvironment (Shon ) $86). 1t is difficul( to rcconstruct
the prehistoric cowdition of shrubsieppe biolic communities.
becase of major changes in vegelation that toek place following
inroductions of domestic grazers (e.g.. Cottam and Siewar
1940).

There is litde doubt that sagebrush (Ariemisia trideninia)
always has becn n major comporent of many shrubsteppe
communitics {Vale 1975}, QOther imporiant shrubs include
smaller sages (Aramisia spp.), saltbush (Amriplex spp.).
rabbltbrush (Chrvsothmnnus spp.). and biverbrush (Purshia
irideniata, Tisdale and Hirgnalia 1981). Dominant nalive
perenuial bunchgrasses include specics in gemem such as
Agroprwron (swhealgrasses), Festuca (Tescues). Siipa (needle
mrasses). and Poa (blucgrasses; Yensen 1981), Prior 1o European
seltlernent. cryplograms such as the lichen Parmella chivrochron
covered undisturbed soil surfices nol populaied by vascular
pl (MacCracken ¢t al. 1983). Beeause of loss of this laver
through tsumpling by domesuc livesiock, we do not know whl
fole if played in the original ccosystems,

ng-lerm studics by Wicns and Roteuberry have
thorolighly documenicd dynamics of shrubsicppe bird
comm@nilics (c.g., Wicns and Rotenberry 1981, Wiens 1983).
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hile more than 50 neouropical migriery bi
vinious pars of (he rmgion. the (ypicid com
reuular breeders, with 100600 I:irds/km?. an
udividutls belonging v the single most conw
most important shrubsicppe birds are o
Thrasher, Brewer's Sparrow, Sage Spamow, an
note grass cover, Vesper Spamow, and Wesie
Shrubsieppe bird populatiens (luctuate inde
another and of variations in hablial structure. at |
snudied (Wiens et al. 1986). There is some as
birds and panicuiar planl speeies, their sced cro
their inscel faunas {Geobel and Berry 1Y
Rotenberry 19813, Ouemll, however, i appers
bird populatiens are influenced primanly
irreguiar fluchimtions in precipitation and ecosyst
Pmbably a5 3 rosuil mosl species ame highly o
ecologically adaplable.

miry breed in
nnity ng 2.7
over hall the
) species. The
Lark, Sage
in areas wilh
cadowiark.
ndendy of one
t at i scales
ation biclween
and. perhaps,
, Wiens and
t shrubsteppe
ax{remse ;md
n productivity,
rundsuc argl

Efferts of Livestock Grazing
Vegetation

larpe ungulate
BLISSCE were

Shrubsicppe ecosystems did not cvoive wi
herds (Mack and [Thompscn 1982). and the
evolutonarily unprepared for invoductions of d
Historiedl changes tin shrubsieppe plant cot
alifouled (g two m.Ljor lactors: domnestic livest
facilitaled imvasions by exotic plants (c.2., Yen
and Thompsen 1982}, Resulting changes incind
cryplogram laycr. 2) lost of nalive seral grasscs.
cover of perenniafgmsscs. #) reducton in farb cglier, 5) increase
in shrub cover, and 6) incrcase in cover of noffolive grasses
and forbs, parlicularly, cheatgruss (Mromus reeforum),
medusahead (Teeniatherun asperar), Russian thistle {Salvolo
ibericay, wmblermustited (Stevabrium altissinnn), \ansypstard
(Descurainia sophia). and crested whealgrass (daropyron
cristalum).

Prescut-day grazing continues fo influcnce sprcics
composiligh and struclure of shoubsieppe comuiundies. Because
most herbaceous species are more palatable han shrubs during
the growlng scason. grizing wnds to increase shrub cover and
reduce the understary al palatable anmls and perennials {c.g.
Ellison 1960, Tisdale ¢l al. 1969, Ryder 1980). Grazlog also
facltitates spread of junipers (Litde 1977). reduecs vegelalion
diversity (Reynoids and Rich 1973). a wgurages spread of
cxolics such as choatgrass (Young et al. 1889). Generally, spring
and swnmer caltle graxing lavors shrubs forps over prasses,
whereas other grazing parierns, such ns [l prazing by sheep.
may have different jeffects (c.p. Laycock@® 967, Umess 1979).
Our general conclusions about impaflls of livestock on
neofropical miprants (Table 3) are basgll on the known or
probable cfests of thic predominant ype of grazing in
shrubsleppe comumunitics: by callle. durirgll the growing sEIS0N

grzing and
1981, Mack
1) loss of Uk
reduclion in
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Tabie 3, — Probable etfects of Wvesiock grazing on s5eme neelropical migratary landgbirds br

intermountain West.'!

Species probably responding positively to grazing:

Galden Eagle {Aquila chrysaelos)
Brown-headed Cowbird (Meololhrus aler)’

Specles probably responding negatively lo grazing:

Leng-billed Curlew (Mumenius amedcanys)
Srewer's Sparrow- (Spizella brewen)*
Vesper Spatiow {Focecafas graminsus)
Farruginous Hawk [(Buieo regalis)
Burrowing Owl {Athena cunicuiada)
Shon-egred COwl {Asio fammeus)

Woeslem -Meadowlark {Stumelfa aeglfects)”

species vnresponsive. or showing mixed responses 1o grazing:

Mouming Dove (Zenaida macroura)’
HornodlLark {Eremaphile alpestris)”
Loggerhesd Shrika (Lantus ludavicisnus)*
Sage Thrashes (Oraoscoples montanusy

' Emphasis Is an cattie grazing during the growing seasan. Efiacts of other classes of stock andior grazing season may differ.
? Based on Nydigger and Smith's {1886) abservation thal increased shrub densities faver jackrabhits, the eagle's primary prey,

* Raferencas for specles Indicated with an eslerisk: Gleason {1978), Medin (1986), Monson (1941), Olson (1974}, Page el al. (18
ang Trost {1880, 1981), Rich {(1988), Rich and Ralhgleln (1985), and Raienbetry and Knlex (1592), Wiens (1983). Infarmatian Is
oiner species, lor which our calegonzaiions are based on dala about the effacls of grazing on habilal characterislics, and known

requirements of the tirgs.

Lark Sparow {Chandestes grammacusy
Black-thraated Sparrow {Amphispiza billnean)
Brewor's Blackblrd (Euphagus cyanocephatusy

BEARL ODGE

ding in shrubsteppe babitats of the

Sage Spartow (Amphispiza bafd

Nerthern Harar {Circus cyonous)

Swalnsan's Hawk {Buteo swginsoni)

Red-taited Hawk {Buteo jamaicens's)

Savannah Sparrow (Passercuius sandmchens:s]
Graashopper Sparrow {Ammadramys Savannasum)
White-crownad Sparrow {Zonotrchip lsucophrys)

Regponse of Neotropical Migrants to Grazing

Uiorunitely, there have been ro long-lenn. well-replicated
sludics comparing the avifaunas of grared and unprazed
shrubsieppe comimenitics, Wiens and Dyer (1975) suggestéd that
ccologcal plaslicity of many shrubsteppe bimds would make
thern sponsive [0 moderle levels of livestock prazing.
Major
habital
were

npe has been passed. It is likely that such thresholds
historically, when livestock were (st inwoduced
region. However, there are virtuaily no pristine
left where this hypothesis might be teswed.

lies nol dominated by exatic vegetation, and o pjucity
olepical studics comparing those that do exist, our

conclus about cfTecis of gring on ncotrgpical migmms are
largzly gpeculative. Nevertheless, we arc in a position lo nuke
some tgatve conclnsions, based cither on limited published
informaflon, or on knowledpe about cffcels &f gmzng on
vegelalign, and known habital requirements af Lhe birds (Table

A djor difTicully in nssigning shrubsicppe binds 1o grzing
espo ategorics is the need to distinguish between hisiorical
ind 1 liveswock activitics. For cxample, cerain birds
cquiring® shrubs a5 nest siles may havc benefitted from
FezingYated carly increases in woody vegeliton. vei may

dfrunal shifts may occur only” afier some threshold of
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now be harmed bv heavy present grazing
undersiery grasses. Brower's Sparmow may be one
arx] we only lentively plice it in the "negalive”
3). An ungrazed shirubsieppe in south-central Men
Western Meadowlaks and Grasshopper, Lark,
Sparrows {Bock and Bock 1987), However, only
reinained foliowing 3 wildfire Dt killed 2)1 sage

By conimst, cerain birds responded positi
ground and low cover crcated by grazing in the
may have declined following historical grazing in
because of their intaleranee (or Increased shrub
examples include Burmowing Owl and Hormed La
doubuess berelit from reduced amounis of herba
cover, but that may avoid arcas of high shnib de

There ts practically no information on respon
by avian predators in the shrubsieppe. -Our calego
Golden Eagle as a species posiuvely affecied by
solely on the known association of its pr
(ackrabbits) with shrubby habitals (Nydegger and
Likewise, our tenative designation of a vanely
specics negatively affected by grazing is based on Lkely
assaciations of their rodent prey with herbaccous ground cover
and. in the casc ol Northern Harrer, Furruginous Hawk, and
Shon-cired Qwl, on s requirement for cover for ground nesis.
Much mose work is needed on responses of mplors lo grazing
in shrubsteppe habitats.

supporicd
Browers's
cadowlarks
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in Great Plrins prasslands and ripanan habilats, a
of snceies. nesting in herbaccous ground cover may

Maaddwiark. and we suspect it would be Lhe case for three ollier
ids morc peripherally associated with shiubsicppe:
b, Grosshapper, and Whilecrowned Spurrows (1able 3,
ther potentially siynificant indirect efTect of grmzing on

ncotrgbical wmigrans is hest parasilisin by Brown-headed
Cowhilrls. The presence of theesiock undoubledly has brought
cowbilBs inlo broader contact with shmbsieppe breeding birds.

er. almost Ao data arc availabte on this subject Rich and
in 1933).

Management Implications and
Recommendations

aspect of grazing cffects on shrubstepre neotropical
birds is well underslood. Basic long-lerm rescarch is
cded. This rescarch, and interpreration of its resulls, will
licated by lack of close coupling benwveen shrubsieppe
uhstions and habiim fentures, and by differcnees benween
! and cirrent effects of grazing. Our lack of knowledge
this ceosvstern s particularly unfomunaie, beoause
fs being repluced by exotic, Nre-adapied annuals. As
25 million ha of shoubsieppe is being oor%’ncd to a
zally depaupernie annual grassiand desent (USDA Farest
1993}, Uliimately, Homed Lark may be the only species
1 find Lhese arcas siitable for brecding (Rutcrtbcn'y and
199 1),
ditional grazing practices in shrbsicppe ‘involvcd
ive cominous growing-season presence of hveslock. A
gihy long-lerm trend on public land has been replacement
of scasou-long canle grazing with varous rolational grazing
syslems ihat can be less damaglng 10 native prasses (Sioddar
¢l al. 1975). Nevertheless, 50% of Burcau of Land Management
rangetands remmiin in Gir or poor condition (USDI Burcas of
Lund Manapement 1991), and 54% of Forest Service lands ar
in carly or mid-sdml siages of ccologleal succession (U.S.
General Accounling Office [988). These conditions reftect
continuing effects of grazing: increascd shrub cover, decreased
coverof native porcnnigl grasses and forbs. and increased cover
of exolc annwals, '

Certain historjcal shrabsteppe communitices likely have been
enfirely climinared by apriculluradl conversion, Decper, more
produgtive sgils thar supponed cspecially tall stands of
sagebhsh. for example, undoubtedly werc convenred Ip crop
production long ago {Svmons 1967). The avian component of
thesc habilats and others such as the historic grasslands of
castery Washinglon and centra! Qregon are lagely ynknown,

of these factors ead us 0 conclude thal there ts an
urgeng necd for protection, restorilion. and long-lemm Study of
shnibsteppe ccosysiems (including their avifaunas) dominated

aona
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by nalive perenndal grosses, crvplegams, and raderate densities
of shrubs, as we suspect Uwse ecosysiems exisied pricr w0
introductions of domestic livestock,

MONTANE CONIFEROUS FOREST
HABITATS

Vinually nothing ig known aboul impacis of livestack en
ncotropical migrants assheiated with western coniferons fomsls,
despite e faet thal u dignificant mumber of spesics could be
afTected. However, the cxlent, compositon, and land-use hisioty
of these (orests are detatled by various anthors contribuling 10
the recenl and thorough overview of terestrial plant
cammuyriries in North Aunerica edited by Barbour and Billings
{1988). This body of wolk prgvides a vsefut stuting poin far
a generl considertion o.(likc impacls orgmir'ng on birds in
these halxtais.

Within forested landscapes in peperal, fhe inpacts of
Inestock grazing tend 1o be concentraled in dn‘limgc botloms.
wat meadows, and gessy slopes (Sampson 1980, Willard {9389),
In Rocky Mouniain forests, the most widesproad and Jeavily
inypacted communitics have heen thase dominalgl by pondersa
pine (Minus ponderosr, Pegt 1988). These ogen woodlands
historically' were characlerized by a lush herbac
of percnnial graminoids (c.g.. Por and Corex
and by varying densitics of shrubs such as cu
skunkbnsh (Rhus rifobatn). and specics of Cepn
nan<catistrophic fire was Lhe most impertan
plant commuailty structure and cemposi
introductions of domeste livesiock. A majer

(Ribes spp.),
hus. Frequeni
tcrminant of
n, prior 0
nscquence of

livestock prazing has been removal of mugh herbaceeus
vegelation that provided fine fucls necessary (o army frequent
low intensity fires, Domddtic livestock. in cofunction with

ansigrmation
it decreased
ull of this
" heavy fucls

aclive fire suppression, have caused & widespier
of these woodlands inte denser forests wi
understory af herbaceous plants, One

transformation is tie impressive accumulations

im these foresls Lhal now produce cargsurophic file msuling in
widesproad wee mortality (Pect 1988). '
At lower elevalions, there s been a ng posilive

pansion of
West 1988).
facilitaling
sly reducing
vepetation
were open
the role of
r climinared
¢ density in

camelalipn between heavy cattle grazing ot
juniper (Junriperus spp.) woodland (JohrLscﬁ 19
Again, grazing reduccd cover of prassc
establishmen of juniper seedlings and simdftan
ground fircs that othenvize might climinate w

fire in maintaining thix condilion. Grazing
e fires. with the net elfect being an ine
woodiands, as well as cxpiusion of wo into Jormer
grasslands and shnibsicppe at both higher land r altitudes.
A similur situdtion has been documenied at higher elevatioas in
the Wamcer Mountains of nonheasiern Cfjifornia, where past
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lw=rvy grazing by sheep appears to have canged both upslope
and downslope invasions Ly pine apd fir inlg grassiand and
shrubsieppe (Vale 1977).

As in the Rockics. (requent low-jutensity fires were
extremely important governors of plant conwnunities throughout
much of the southern Cascades and Sierma Nevada (Barbrour
193R). White firc suppression is known 1o have influenced Torest
strocture  thronghoul much of this meion (Barbour 1988),
relatvely litde avendon has been given 10 historical cffcets of
livestock grzing. An exception is e work of Vankal and Major
{1978), who concluded thal shecp grazing atencd conditions of
mpntane meadows in Lhe southem Sicra Nevada, facilitiing
immvasions by lodgepoic pine (Pinus contona). Heavy usc of these
miadows by sheep led (0 increased runofl, erpsion, and strcam
cr;lmnchmem. The result was a lewer wawer table and a dricr
meadow where pine scedings could beceme cstabiished. Similar
imvasions of conifers inte subalpine meadews were coincident
with pericds of infcnse gruzing in the central Rockics
{Dunwiddic 1977).

Fire,*livestock grazing, and logging all have contribuied
imponanily 1o the present community moshic of the ceniml and
norhem Cascade Moauntiing in e Pacilic Nanhwest (Franklin
1988). However, litle sllempl has been made Lo fcase ow
specific’ effects of grazing, As in the Rockics, the cffects of
livestock prazing may be most imporiant in pondcrosa pinc
forests, which are widely disinibuied on the cast side of e
Cascadcs,

Among the varied aldtudinally-distributed forest
communities dominated by conifers, those occurring at lower
clevations may have been more iufluciced by livestock prazing.
by vinwe of Iheir longer snow-frec perinds. However, 1his
cotclusion Jgnores the extraordinary nuubers of sheep thal once
uséd the fall autedinal range of habitals in the region, Sheep
aummbers rose speetiieudardy between 1865 and 1901, reached »
peak in 1910, and have been declining sicadily since tha time
(Thilemius 1973). Grazing was year-ronnd, wilh flocks moving
upsiope in spring. following receding snow lines. Although high
alibide ccosysiems were usable for prazing only diring summer,
Uy were subject W extromye prazing pressurc feor this sho
period, and it Is tikely that their present structure s af Icasrt
pprtially a consequence of this hisioric prazing pressure.

I As livie as we know abow impacts of livestock on
weslem conifcrous forests. informalinn is extensive compared
te our dircct knowledge about clfects of grazing on
neolropical migratory birds in these habitats, In fact, we can
only speculate faloeit wilh some conflidence) that birds most
likely ta have hcen negalively affccled were 1) specics
lependem on herbaccous and shrubby pround cever for
wsting and/or foraging. or 2) species requiring open
:i\vannnhs as opposed (0 closed-canopy forests. Likely
:Xamples from (he [irst group wouwld be Nashville Warbier.
‘ox Spamrow, and Lincoln Sparmow. Fxamples from the
%ond group would he Lowis’ Woodpecker. Violet-green
wallow, and Mouutain Bluchird,
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Laud managers and [licld biologisis hirve an opportunity o
provide infonbatien sbout impacts of gmzing on neolropical
migruxs in weslem comiferous forests, where viruaily none
exists cumeatly. We enconmge studies both during nesting and
migration seasons, ¢specially where comparisons ar: possible
betweon replicted foresied stands with known differences in
prazing regimes or gruzing historics, Quantative assessment of
vegelation structure and composition should accompany
standardized bird counts,

CONC)LUS]DN

Livestock grazing probably Is ‘the most widesprea
economic land yse in weslern Neorth America, and it is anc
potertially afTects a large munber offneoiropical migratory bi
We reject the notion that livesinek grrzing is either universall
deiimentad (Ferguson and Ferguson 1983) or beneficial (Savo
1988) to rangelands and u'.ei&wildlirc. Howcever, it docs appe

that livestock operale as a keystone specics (Painie 1966) in many
il ot mosl habilals they occupy ar ceongrmucally micaningful
densities, That is, livestock wE the organismy largely responsible
lfor determining structure and function of ofosystems of which
they are 2 part. The problem with livesiacky across much of L
Wesl leday is not wilh theirjpresence, but’ with Uwir ubiquity.
Those planis ard animals. incfuding neotmpical migratory birds,
ineleran( of activides of donwstc grazers have compamtively
few places Jefl 1o tive. This undoubiedly is rue for grasslands
that cvolved in the absenoe of Lirge numbers of bison, and for
most nparian woodlunds, W suspeat it s frue for shrubsicppe
and montane ccosysiems, bul more ficld fescarch is uegemly
needed for these habitils. Proteclion aind atiorf of ungrazed

ccosysiems resembling their prohisieric cogilierparts as closely
a5 possible must be an cssential part of plag 10 conserve
neotropical snigratory birds in wesiern Nord Amdrica,
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