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Abstract—To simultaneously conserve al species o nongame
birdsin North America, we need along-term plan that includesan
effective national monitoring program. Effective monitoring pro-
grams should provide (1) early warning signals about potential or
devel oping population declines, (2) information on habitat require-
mentsfor population maintenance, and (3)informationon the poten
tial causesd observed population declines. A program that monitors
demographic parameters can potentially meet these 3 criteria. The
BBIRD programwasestablishedin 1992 asanational avian monitor-
ing program that replicatesintensive locd studies d avian nesting
productivity at sites across North America. After only 4 years, the
program has been extremely successful. BBIRD participants have
collected data on morethan 25,000 nestsfrom 76 BBIRD sitesin 28
states, including data on >20 nestsfor 102 species. Products result-
ing from BBIRD nesting productivity studiesinclude24 papersin
peer-reviewed journals, 10 technical reports, 5 book chapters, and
11 completed graduate theses/dissertations. The BBIRD program
has both a national and local componentand serves both amonitor-
ing and research role, and should be instrumental in aiding avian
conservationeffortsin North America.

One of the ultimate goals of conservation efforts is to
maintain regional speciesdiversity by preventinglocal spe-
ciesextinctions. Preventinglocal extinctions requires pres-
ervation of local habitat features that maintain stable or
increasing populationsof all indigenousspecies. Thistask is
challenging in theface of increasi ng anthropogenic changes
totheenvironment and limited information on the effects of
environmental perturbations on populations. Limited fi-
nancial resources and personnel prevent intensive monitor-
ing of all populations. Consequently, biologists and manag-
ershavetried to maintain regional biodiversity by focusing
limited resources on conserving species, populations, or
habitats at highest risk of declining. This approach is rea-
sonable, but relieson timely identification of populationsor
habitats at risk. Broad-scale monitoring programs provide
one means of identifying populations at high risk of future
decline. To be most effective, programs should monitor
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population parametersthat aresensitive to environmental
disturbance and that can provide early warning signals
indicative of future population decline. Early detection is
important because reversing declining population trends
can takedecades (Greenand Hirons 1991).

Monitoring programs also should identify the habitat
features associated with healthy populations. Identifying
critical requirements for maintenance of each species is
necessary to provide managers with specific targets for
recovery. Thistypeof detaileddatais currently notavailable
for many species of North American birds, but is urgently
needed because many populations of migratory birds are
declining (Robbins and others 1989b; Askins and others
1990). Populationdeclines arefrequently blamed on anthro-
pogenic changesto theenvironment (e.g., forest fragmenta-
tion; Terborgh 1989),which are becomingincreasingly com-
mon. Ultimately we must preserve the critical habitat
requirements of all species, so that in the future we can
prevent population declines despite changing |and-use pat-
terns. Knowledge of critical habitat features will allow
managerstodevelop local, regional, and national conserva-
tion plans with specific recommendations for maintaining
healthy populations of coexisting species.

Traditional avian monitoring programs, suchastheBreed-
ing Bird Survey (BBS),havefocused on estimatingtrendsin
species abundance. The BBS has been effectivein identify-
ing particul ar species and specific habitats that have under-
gonedrastic long-term declines (Robbinsand others 1989b;
but see Bart and others 1995; Thomas and Martin 1996).
However, trendsin species abundancedo not provide infor-
mation on the potential cause of population declines. To be
most effectivein conserving speciesweneedtoknow notonly
which populations ar e declining; we also need to know why
they are declining so that we can implement appropriate
recovery efforts. Indeed, delaysin speciesrecovery typically
aretheresult of misidentification of the cause of thedecline
(Greenand Hirons1991). Insummary, an effective national
monitoring program would be one that: (1)provides early
warning signals about potential or developing population
declines, (2)providesinformationoncritical habitat require-
ments for population maintenance, and (3) provides infor-
mation on the potential causes of observed population de-
clines. Traditional avian monitoring programs that monitor
trends in species abundance do not meet all of these needs
(Nichoals, this proceedings), and a more effective monitoring
program is needed. A national program that includes moni-
toring of demographic parameterscan potentially meetall 3
criteria.
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Detecting Problems Early

Monitoring demographic parameters allows early detec-
tion of population problems. Local population sizeisaffected
by local demographic parameters, emigration,andimmigra-
tion. Becauseimmigration ratescan vary spatially, monitor-
ing trends in population size alone can not differentiate
healthy and unhealthy populations(inahealthy population,
local recruitment equal sor exceedsannual mortality). Envi-
ronmental perturbations may negatively affect reproduc-
tion or survival, but local population size might still be
maintained by immigration from other populations, with
the result that local environmental problems may not be
reflected inpopulation trendsuntil problemsbecomesevere.
Alternatively, identifying populationsin which local demo-
graphic parameters are insufficient to maintain local popu-
lation size would allow ustoidentify populations at risk of
decline before drastic declines occur.

Identifying Critical Habitat Requirements

Monitoring demographic parameters also provides the
opportunity to measure specific habitat featuresthat influ-
encepopulationhealth.Habitat featuresthat correlatewith
local demographic parametersaremoreappropriate targets
for management than those that correlate with abundance
(Martin 19924), because immigration contributes to local
abundancebutisinfluenced by nonlocal processes. Identify-
ingand managing for habitat featuresthat influencedemo-
graphic parameters is the best approach for maintaining
healthy populations of species.

Identifying Causes of Declines

Finally, monitoring demographic parameters provides
information on the causes of population declines. For ex-
ample, Peregrine Falcon populationsweredecliningin the
1950s due to unknown causes (Hickey 1969). Monitoring
reproductivesuccess reveal ed abnormally low hatchingsuc-
cess. Research on the causes of low hatching success ulti-
mately led to the discovery that chemicalsin the environ-
ment were causing females to produce abnormally thin egg
shells (Peakall and others 1975; Peakall 1976). Monitoring
population size alone never would have revealed the ulti-
mate cause of Peregrine Falcon population declines. Only
through monitoring reproductive success was the cause
determined; this knowledge was necessary for effective
recovery.

Monitoring demographic parameters meetsour 3criteria
for an effective national monitoring program, but which
demographic parameters should we monitor? Nesting suc-
cess and productivity are particularly appropriate because
they are relatively easy to estimate (compared to annual
survival), providesensitive barometers of populationhealth,
help identify causes of population declines, and allow mea-
surement of specific habitat features associated with local
population health. Moreover, variationin reproductive suc-
cessgreatly influences population trends(Templeand Cary
1988; Martin 1993b).

Monitoringavian nesting productivity asatool toidentify
and remedy population problemsrequiresa broad geographic
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scope. Thisisbest accomplished through collaborative part-
nershipsamongindependent scientists using similar meth-
ods. However, bringing scientists across the country to-
gether tofocusonstudiesof aviannesting productivity using
standardized methods requires an organized effort. The
Breeding Biology Research and Monitoring Database
(BBIRD) Program wasinitiated in 1992 to meet this need.
BBIRD usesstandardized sampling protocolstogather data
on nesting success, breeding productivity, and habitat re-
quirements of coexisting nongame birds. BBIRD provides
managers with information on habitat requirements and
estimates of nesting success and productivity at local, re-
gional, and national scales. BBIRD is a cooperative project
with sitesacrossthecontinent; coresitesarelocated inlarge
forest blocks to minimize the influence of habitat degrada-
tionandto provide baselinedataonlife-history traitswithin
healthy ecosystems. This paper gives ageneral overview of
the BBIRD program, including history, program objectives,
methodol ogy, andresultsproduced, and highlightstheunique
contribution that the program can make toward developing
a national conservation plan for nongame birds.

History

BBIRD isorganized through the Division of Cooperative
Research of the Biological Resources Division of the United
StatesGeological Service, butdependson partnershipswith
other agencies. Each siteisadministered by anindependent
principal investigator to maintain high data quality and
facilitate rapid identification, publication, and dissemina-
tionof important resultsfrom local sites. Datafromall sites
are merged and maintained in a central repository at the
M ontana Cooperative Wildlife Research Unit to allow over-
view analyses of trends and patterns across sites, and to
allow individual investigators to query the database to
comparetheir results with other sites.

The BBIRD program was initiated in 1992 with funding
from the National Biological Service's Globa Change Pro-
gram for a 4-year feasibility study. Initial funding was for
8 BBIRD sites, and the objectives of the feasibility study
were to:

® Develop standardized national sampling protocols for
monitoring demographicand associated habitat param-
etersof nongame birds.

® Determine the feasibility of coordinating a national
program for monitoring avian breeding productivity.

® Determine whether sufficient scientific interest and
partnerships could be generated to provide additional
and continued funding for program expansion.

® Estimatevariancein reproductive parameterstodeter-
mine sampl e sizes needed to make comparisons across
habitats, management treatments, or environmental
gradients.

® Develop a national database and computing center to
house data and disseminate results.

After 4 years, the BBIRD program has been extremely
successful, and has gone beyond the objectives of thefeasi-
bility study. We have worked closely with program partici-
pantsto establish nationally recognized sampling protocols
and guidelines (Martin and Geupel 1993b; Martin and
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others1997).TheBBIRD Field Protocols(M artinand others
1997)isa64-pageillustrated document with detailed proce-
duresfor plot selection, marking plots, findingand monitor-
ing nests, conducting point counts, measuring vegetation.
calculating nesting success, and submitting data. BBIRD
Field Protocols help others design and implement large-
scale manipulative and mensurative experimentstoinves-
tigate how breeding birds are affected by different treat-
ments. The Field Protocols are requested by approximately
200 managers and researchers annually, and provide a
benchmark for approaches to nesting productivity studies.
Field Protocols are now availableon the BBIRD home page
(http//pica. wu. unt.edu/ bbi rd) and usersareableto down-
load several word processor-compatibleversions.

We have demonstrated the feasibility of a national pro-
gram for monitoring nesting productivity through rapid
growth, participation, and research products. Participants
have collected data on more than 25,000 nests from 76
BBIRDsitesin 28states, including dataon ,>20nestsfor 102
species (table 1).Substantial datafor many species already
are available from multiple BBIRD sites, which alows
comparisons of nesting productivity across sites (table 1).
Most data are from BRI RDsites in eastern hardwood for-
ests; more sitesar e needed to expand coverage and scope of
inference. Morethan 100 partnershave provided fundingfor
oneor more BBIRD sites, including federal. state, and local
government agencies, universities, nongovernmental con-
servationorganizations, industry, and privatefoundations.
Funding exceeds 2 million dollars annually for all sites
combined. Anannual meetingiswell attended, and offers
a unique forum for collaboration and data-sharing. One-
half day is devoted to presentation of research results by
participants, and 15days are devoted to discussing sam-
pling and analytical issues and suggesting new directions.
Annual minutesof the meetingaredistributedtoall BBIRD
participants.

BBIRD studieshavebeen very productivein both research
and education. In only 5 years, products resulting from
BBIRD nesting productivity studies include 23 papersin
peer-reviewed journals, 5 book chapters, 11 technical re-
ports/monographs, and 11 completed graduate theses/dis-
sertations (seeBBIRD home page). These published results
of data from individual BBIRD studies demonstrate that
samplesizesare sufiicientto gain valuable research results
at each site and to make valuable comparisons among
habitats, management treatments, and environmental gra-
dients (eg. Martin 1993a; Donovan and others 1995b;
Robinson and others 1995b; Hejl and Paige 1994; Petit and
Petit 2000).

AH monitoring programs should address potential biases
of the techniques used. We have begun to address one
potential bias of estimating nesting productivity from our
nest monitoring program. Within aspecies, individuals may
vary in the caution with which they approach their nest. If
nests ofl ess-cautiousindividuals are morelikely tobe found
by both nest searchers and predators, we might underesti-
mate true nesting productivity. By recording a behavioral
index based on the caution with which each individual
approaches its nest, and comparing nesting success and
habitat features between cautious and less-cautious indi-
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Table 1--Number d nestscurrently in the BBIRDatabasefor species
in which =20 nestswerefound & » 1 BBIRD Site. 1992-1996.

No. sites with

Species Totalno. nests 220 neds
Broad-winged Hank 21 1
Wild Tukey 25 0
Mouming Dove 140 1
Ydlow-hilled Cuckoo 114 3
Whip-poor-will 28 0
Ruby-throated Hummingbird 32 0
Northem Hicker 476 3
Yellow-bellied Sapsucker 208 1
Williamson's Sapsucker 252 1
Red-naped Sapsucker 284 4
Red-bellied Woodpecker 32 0
Downy Woodpecker 100 1
Hairy Woodpecker 137 1
Acom Woodpecker 45 1
Eagtern Wood-pewee 51 1
Western Wood-pewee 274 4
Eagtern Phoebe 99 1
Eagtern Kingdrd 33 1
Least Aycatcher 496 3
Acadian Hycatcher 2637 24
Dusky Hycatcher 168 2
Cordilleran Hycatcher 372 1
Willov Hycatcher 40 1
Violet-green Swdlow 54 1
Scrub Jay 49 1
Blue Jay 35 0
Stdlar'sJay 22 1
Bladk-billed Magpie 29 1
American Qow 22 0
CardinaChickadee 43 1
Black-cgpped Chickadee 146 1
Mountan Chickadee 435 4
Chestnut-backed Chtckadee as 1
Fan Titmouse a1 1
Tufted Titmouse 22 0
Wrentit B2 1
Budhtit 112 1
White-breasted Nuthatch 131 1
Red-breasted Nuthetch 464 4
Pygmy Nuthetch 346 1
Bromn Creeper 202 3
House Wen 799 3
Cadina Wren 36 1
Winter Wren 109 1
Ruby-crowned Kinglet 30 1
Bluegray Gnatcatcher 176 2
Eagtern Bluebird 61 1
Western Bluebird 101 2
Wood Thrush 1734 19
Veay 192 3
Swanson'sThrush 53 1
Hermit Thrush 543 3
Bickndl'sThrush 21 0
Ameaican Rdin 1019 5
Gray Cahird 91 1
Cedar Waxwing 136 2
European Starling 38 1
White-eyed Vireo 87 1
Sdlitary Vireo 254 4
Red-eyed Vireo 1092 10
Watling Vireo 455 3

(con.)
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Table 1 (Con.)
No. sites with
Species Total no. nests 220 nests

Prothonotary Warbler 23 0
Orange-crowned Warbler 438 1
Virginids Warbler 239 1
Black-thr. Blue Warbler 84 1
Black-thr. Green Wabler 44 1
Blackpall Warbler 63 1
MacGillivray'sWarbler 113 2
Y dlow-rumped Warbler 230 2
Black-and-whiteWarbler 129 2
Ydlov Wabler 1120 2
Kentucky Warbler 158 4
Hooded Warbler 635 10
Worm-egting Warbler 392 6
Pine Warbler e 1
Prairie Wabler 112 1
LouisanaWaterthrush 33 0
Ovenbird 966 11
Common Ydlowthroat 59 1
Amgrican Redgtart 203 3
Red-faced Warbler 260 1
Y dlow-breasted Chat 224 2
Scarlet Tanager 168 2
Western Tanager 235 2
Summer Tanager 39 1
Northern Cardind 448 3
Rose-breasted Groshesk 97 1
Black-headed Grosbesk 1% 3
Indigo Burting 520 4
Green-tailed Towhee 340 2
Spotted Towhee A 1
Eastern Towhee 30 1
Song Sparrow 279 3
Chipping Sparrow 127 2
White-crowned Sparrow 4 1
Lincoln'sSparrow 20 1
Fox Sparrow 39 1
Fdd Sparrow 88 1
Dark-eyed Junco 639 5
Red-winged Blackbird a4 1
Bullock's Oriole 62 1
Amgrican Galdfinch 23 1

viduals, we will be able to evaluate the magnitude of this
potential bias.

We have established a national database and computing
center at the University of Montana. The computing center
includes a work station and networking software, and the
dataarestoredinarelational database. Afull-time program
manager works with participants to submit their data in
proper format, mergesincomingdatafiles, and handlesdata
requests.

Program Objectives

After successfully meeting thegoals of the 4-year feasibil-
ity study, we revised the program objectives based on initial
results and national conservation needs. Current BBIRD
objectives are to:
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* Provide baselinedataon nesting productivity of species
in minimally disturbed environments.

* Develop modelsof habitat needsfor healthy populations
of coexisting species.

* Usemodelstoassesssuitability of habitat conditionsfor
sustaining bird diversity under varying land manage-
ment and disturbance regimes.

* Examinedistributional and demographic responses to
temporal and spatial climate changes to project long-
term responsesto global climate change.

* |dentify species breeding habitat requirements.

Use habitat information to recommend specific man-

agement sol utions to maximize probability of reversing

declining population trends prior to species listing un-
der the Endangered Species Act.

BBIRD Methodology

BBIRD replicates intensivelocal studiesof avian nesting
productivity at sites across North America. Nests of all or
focal bird species are located and monitored to provide
productivity data on coexisting species. BBIRD sites are
either funded or volunteer sites. Funded sitesfollow BBIRD
protocols (Martin and others 1997) completely. Volunteer
participants use BBIRD protocols to the greatest extent
possible. The minimum requirement for participationinthe
program by volunteersisdata on nesting productivity and
sources of nesting mortality. However, measurement of
vegetation associated with nest sites alsois a critical ele-
ment and isstrongly encouraged. Point countsareincluded
whenever possible to provide estimates of local trends in
species abundance.

Plot Location and Establishment

Each BBIRD site includes replicate plots, the size and
number of which vary depending on local objectives and
productivity of the habitat. A sufficient number of nest plots
should beestablished so that field personnel find at |east 20
nests per year, in asingletreatment/habitat type, of each of
the most common local species. I n eastern hardwood forest
thisistypically about eight 35-50 ha plots, whilein produc-
tive western riparian sites, eight 10-20 ha sites might be
sufficient. Theseareonly guidelines. Thesuccesswith which
BBIRD participantsfind nestsvaries, because: Speciesvary
in nesting density and the ease with which their nestsare
located; field workersvary in nest-finding ability; and habi-
tats vary in accessibility and species diversity (Hejl and
Holmes, this proceedings). Densely vegetated habitats with
low nestingdensities may require greater numbers of plots
or additional nest searchers. Investigators initiating new
BBIRD sites need toensure that they haveenough plotsand
trained personnel to find suitable numbers of nests to
address their local study objectives.

Nest Location and Monitoring

Nest searching and monitoring protocols follow methods
outlined in Martin and Geupel (1993b) and Martin and
others(1997). Plots aresearched for nestsevery 2 days, and
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individual nests checked every 3-4 days. Each BBIRD site
typically has 4-10 volunteers, technicians, and graduate
students working in the field each summer. Each full-time
technician can effectively monitor 2 nest plots, visitingeach
plot every other day. Some cooperatorschoose tofocustheir
effort on a few common"foca" species when locating and
monitoring nests (Hejl and Holmes, this proceedings). Fo-
cusing on focal species alows a cooperator to address a
specificquestion of local interest usingafew representative
species for which almost all active nests within the study
plots can be located and monitored intensively.

Vegetation Measures at Nest s and Nonuse
Sites

V egetation sampling methodsare currently established for
forest and grassland habitats. Forest vegetation samplingis
similar tomethodsdescribedby Nrti nand Roper (1988) arid
Martin (1993b) with sonme modifications(Mrti n and others
1997). Habitat featuresare measured within 5 and 11.3-m
radiuscircular vegetation plotscent er ed on each nest and a
nonusesiteadjacent toeach nest. V egetationismeasured at
nonusesites todetermine which patch (5and 11.3-m scale)
characteristics influence nest site selection( BBl RDpartici-
pant s decided to discontinue measuring vegetation at non-
use sites at the 1996 annual cooperators' meeting). Shrub
and sapling stems are counted by species, and ground cover
and litter depth areestimated in the5-m radius plot. Trees
are counted by species, and canopy cover and height are
estimated in the 11.3-m radius plot. The number of stemsof
each tree speciesis counted for various size classes.

Territory Maps of Nest Plots

Some BBIRD participants createterritory mapsfor each
species. Nest searchers visit nest plots every other day
throughout the breeding season and hence can effectively
make territory maps of each plot. Territory maps provide
measures of species abundance, and alow participants to
estimate proportion of territories for which nestswerefound
for each species. These data also can be used to estimate
pairing successof territorial males.

Point Count Surveys of Nest Plots

Point count surveys are conducted to index spatial and
temporal differencesin population size. We use 10 minute,
50- mfixed-radius point counts. All birds detected beyond
50 mareal sorecorded to provide total number detected for
each species. BBIRD sitestypically includes-12 point count
plots within each nest-search plot. Each point is separated
by 200 m and point counts are surveyed 3times per season.

Vegetation at Point Count Survey Plots

Vegetation is measured at 4 subplotswithin each 50-m
radius point count plot. Each subplot consists of a 5 and
11.3-m radiuscircle identical to vegetation circles on nest
plots.
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Results

With thisstandardized methodology and program design.
BBIRD data can provide answersto a variety of important
questions that are essential for designing effectiveconser va-
tion efforts. The samplingdesign of the program allows usto
make both between- and within-site comparisons. Conse-
quently, resultsfromtheBBIRD program can provideimpor-
tantinformation for managersatlocal, regional, and national
levels (Johnson, this proceedings; Nichols, this proceedings).
Becausedf the standardized methodol ogy,comparisonsacross
multiple BBIRD sitesallow examination of broadlandscape-
scale conservation questions that previously were impos-
sible to address with scientists working independently at
single sites using different methodologies. For example,
examining theeffect of forest fragmentation onbird popula-
tions requires a large number of replicate plots in both
fragmented and non-fragmented landscapes distributed
across a large geographic region. By incorporating data
across sites using similar methods into a meta-analysis
(Gurevitch and Hedges 1993; Johnson, this proceedings),
BBIRD cooperators can begin t o address these large-scale
questions. Indeed, comparison acrosssites hasprovided the
best test of the effects of forest fragmentation on avian
nesting productivity (Robinson and others 1995h) . Replica-
tion of studies in space and time is considered far more

important than replication within astudy for examiningthe
effect of amanagement treatment (Hawkins1986; Johnson,
this proceedings). Robinson and others'( 1995b)analysisisa
good example of the important questions that can be ad-
dressed by regional comparisonsamong alarge number of
replicate sites.

At a regional scale, BBIRD data can be used to identify
potential' sarcd®  and"sink" populations (Pulliam 1988) by
comparing estimates of nesting success and productivity
among dtes. Areas or habitats with comparatively high
nesting productivity can betargeted for preservation efforts,
whilear eas or habitatswith low nesting productivity can be
targeted for more active conservation and management ef-
fortstoincrease regional population health. Identifyingand
preserving healthy populations and employing proactive
managementstrategiesin areaswith unhealthy populations
are essential steps for making efficient use of limited re-
sources in developing and implementing effective regiona
conservation plans.

Inaddition to providing national and regional results, the
BBIRD program also has a within-site component. Most
monitoring programs (e.g., BBS, MAPS) require pooling
data across a wide diversity of sites to provide statistical
inference. BBIRD isuniquein that individualsites also can
providestrong statistical~inference toeval uateeffectsof loca
management actions, Consequently, the program can ad-
dress national and local goals simultaneously. Within many
sites, investigatorscan makestatistically valid compari sonsof
differences in demographic parametersacrossyears, Species,
environmental gradients, habitats. management practices,
or treatments (e.g.,Cooper and others, this proceedings).
Indeed, local experimentsto investigate functional relation-
ships between population parameters and environmental
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variables are essential for effective management, and this
approach is far superior to correlative retrospective analy-
ses (Nichols, this proceedings). These local studies will help
us understand the environmental factors influencing varia-
tion in breeding success and population health across a
species range. Local objectives of individual BBIRD sites
include:

* Examining the effects of forest fragmentation on popu-
lation health by measuring variation in nesting success.
Investigators are examining the effect of distance to
clearcut edge and the amount of forest cover in the
surrounding landscape on the probability of nest preda-
tion and parasitism.

* Examining the effects of silvicultural treatments on
abundance and nesting productivity of forest bird
communities.

¢ Examining the effects of climate on nesting productiv-
ity. Comparisons across years within several sites have
demonstrated that clutch size, nesting success, and
probability of renesting can vary with climate.

¢ Examining habitat suitability and population dynamics
of selected focal species of local management or conser-
vation concern.
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* Examining the habitat factors influencing the probabil-
ity of nest parasitism by brown-headed cowbirds.

These are just a few examples of the local objectives being
addressed by BBIRD studies. This local component to the
BBIRD program produces research results that help local
and regional managers make decisions that might help
mitigate the effects of local land-use practices on avian
populations. Thus, partners contributing to a BBIRD site
are not only contributing to a national monitoring program,
but can also obtain information needed to improve local
management efforts.

In summary, the BBIRD program has both a national and
local component, and serves both a monitoring and research
role in developing short- and long-term management plans.
Consequently, the BBIRD program is designed to serve a
vital role in aiding avian conservation in North America. As
the BBIRD program continues to grow, the wealth of data at
both local and national scales undoubtedly will enhance our
ability to effectively manage and conserve avian populations
in North America.
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