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INTRODUCTION

“ ... only afreak ornithologist would think of leaving the trails [ on Mt. Mansfield] for more than a
few feet. The discouragingly dense tangles in which Bicknell’s Thrushes dwell have kept their habits
long wrapped in mystery” (Wallace 1939).

Bicknell’s Thrush (Catharusbicknelli), recogni zed as a subspecies of the Gray-cheeked Thrush
(Catharusminimus) sinceitsdiscovery in 1881 on Slide Mountain in the Catskillsof New York, has
recently been givenfull speciesstatus (AOU 1995). Significant differencesbetween thetwo taxain mor-
phology, vocalizations, genetics, and breeding and wintering distributions contributed to thisdesignation
(Oudlet 1993). Thisclassification hasled to therecognition of Bicknell’s Thrush asone of themost at-risk
passerine speciesin eastern North America. Rosenberg and Wells(1995) ranked Bicknell’sThrush as
number oneon aconservation priority list of Neotropica migrant birdsintheNortheast. The specieshas
been accorded “vulnerable” statusin Canada(Nixon 1999) and isalso proposed for “vulnerable” statusby
BirdLifelnternational for the lUCN 2000 Red L.ist (to be published in October 2000).

Thebreeding range of Bickndl’s Thrushinthe United Statesislimited to subal pine spruce-fir forests
of New England and New York (Atwood et a. 1996). In Canadait isfound in highland spruce-fir forests
in Quebec, Nova Scotiaand New Brunswick (Erskine 1992, Ouellet 1993, Gauthier and Aubry 1995). It
hasa so been found in mixed second-growth forest following clear cutting or burningin Quebec (Ouellet
1993) and New Brunswick (Nixon 1996, D. Bushy, pers. comm.). Astheonly breeding songbird endemic
to high elevation and maritime spruce-fir forests of the northeastern United States and adjacent Canada,
Bickndl’sThrush quaifiesasapotentiadly valuableindicator of the health of montane avian populationsand
their associated forest habitat. Research aimed at clarifying the distribution, ecology and popul ation status
of Bicknell’s Thrushinthe Northeast have been underway since 1992 (e.g., Atwood et al. 1996,
McFarland and Rimmer 1996, Rimmer et a. 1996); smilar studiesarein progressin New Brunswick
(Nixon 1996), Nova Scotia(D. Busby pers. comm.), and Quebec (Rompréet al. 1997).

Declineof high elevationforestsin thenortheastern U.S. during 1960sand 1970sisawell docu-
mented phenomenon (Johnson and Siccama 1983, Eager and Adams 1992). Red spruce (Picearubra)
dieback hasbeen especialy pronounced, but mortality of balsam fir (Abiesba samea) hasal so been exten-
siveand widespread (Miller-Weeksand Smoronk 1993), athough most of thishasresulted from natural ly-
occurring fir waves. Atmospheric deposition of acidicionsfromindustria sulfur and nitrogen oxideshas
been strongly, although not conclusively, implicated asacausal factor inred sprucedecline (Johnsonet d.
1992). Increased winter freezing injury of spruce, possibly mediated through reductionsin calciumreserves,
may bedirectly linked to high levelsof acidic deposition (DeHayeset a. 1999). Despitedecliningtrendsin
atmospheric sulfate concentrati onsresulting from mandates of the 1990 Clean Air Act amendments, acidity
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of precipitation in northeastern North Americadoes not appear to be decreasing (Scherbatskoy et a.
1999). Heavy metd toxicity from airborne pollutants has al so beenimplicated asacontributing cause of
high elevation forest declineinthenortheastern U.S,, particularly inthe Adirondack and Green Mountains
(Gawd et al. 1996), although severa recent studiesindicate that lead concentrationsin theforest floor are
rapidly decreasing (Friedland et al. 1992, Miller and Friedland 1994, Wang and Benoit 1997). These
documented problems, combined with potential loss of habitat to global climate change (Prasad and Iverson
1999), other atmaospheric pollutants (i.e., mercury), ski areadevel opment, telecommuni cation tower con-
struction, and proposed wind power facilitiesmakethisrestricted habitat one of themost vulnerablein
eastern North America.

Many important questions about the ecology and stability of Bicknell’s Thrush breeding populations
requireintensve monitoring of discrete habitat unitsand studiesof known-identity individuas. Basdinedata
on population dengities, territory Size, movements, productivity, sitefidelity, survivorship, habitat use, and the
effectsof human activitiesare needed to eva uate the conservation status of the speciesacrossitsnaturally
fragmented, high elevation breeding range. Thisreport summarizesbreeding season field studies conducted
by the Vermont Institute of Natural Science (VINS) during 1999, in an effort to investigate the effects of ki
area-related activitieson Bicknell’s Thrush and other montaneforest birds. Datacollected since 1992 are
incorporated into many of theanayses presented here.

METHODS

Sudy areasand focal species— Bicknell’sThrush (BITH) and Blackpoll Warbler (Dendroica
striata; BLPW) were selected asfocal study speciesbecause: 1) Bicknell’s Thrushisrestricted to montane
forestsand Blackpoll Warbler isanear-obligate resident of thishabitat inthe Northeast (Atwood et al.
1996, Hunt and Eliason 1999); 2) Bicknell’s Thrush has been ranked asthetop conservation priority
speciesinthe Northeast (Rosenberg and Wells 1995); and 3) these two species and other montaneforest
breeding birdsmay be good ecol ogical indicatorsof the health of thisvulnerable habitat. Our intensive study
siteswerelocated in Vermont on Mount Mansfield (44°32' N, 72°49' W) and Stratton Mountain (43°
05N, 72° 55'W) at 900-1200m. The vegetation at both sitesisdominated by balsam fir and whitebirch
(Betula papyriferavar. cordifolia) and isdescribed in detail by Wallace (1939). Our study sitesencom-
passed areas extensively adtered by ski trail development aswell asunmanaged natural areas. Foca species
nested in both unatered and atered habitat on each mountain.

Long-termPopulation Monitoring.— Twelve sitesareannually surveyed as part of our long-term
population monitoring program (Table 1). At each Site, 5 point counts (stations) were established at least
100 mfrom the nearest forest edge and 200 m apart. Each station wasclearly marked and labeled with
survey flagging and an duminumtreetag. Becauseof park rulesin Maine, pointswerenot physically
marked but were situated at Siteswith obviousnatural markersand described in detail so asto beeasly
relocated.

Surveyswere conducted by VINS staff biologistsand volunteers. Volunteer observerswere encour-
agedto participatein the project if they possessed ahigh degree of competency in both aural and visual bird
identification, and could makeamulti-year commitment. Survey methods consisted of unlimited distance
point counts, based on the approach described by Blondel et al. (1981) and used in Ontario (Welsh 1995).
Thecount procedurewasasfollows:

1) Countsbegan shortly after dawn on dayswhen weether conditionswere unlikely to reduce count
numbers (i.e., cmwindsand very light or norain). Censusing began shortly (<1 min.) after arriving at
agtation.
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2) Observersrecorded al birdsseen and heard during a 10-min sampling period, whichwasdividedinto 3
timeintervals. 3, 2, and 5mins. Observersnotedinwhichtimeinterval each bird wasfirst encountered
and were careful to record individualsonly once. To reduce duplicaterecords, individua birdswere
mapped on standardized field cards, and known or presumed movementswere noted. Different
symbolswere used to record the status of birdsencountered (i.e., Sngingmae, pair observed, calling
bird, etc.).

3) Each sitewas sampled twice during the breeding season (except Maine dueto remotel ocations): once
during early June(ca. 1-15 June) and once during late Juneto early July (ca. 16 June-7 July). Observ-
erswereencouraged to spacetheir visitsat least 7-10 daysapart. For each Sitevisit, al stationswere
censused in asinglemorning and in the same sequence.

In preparing the datafor population trend and power analyses, we used the higher of the 2 values
recorded for each speciesasthe station estimatefor each year. Dueto differencesin the ability of observ-
ersto censushirds, which can result in biased trend estimates (Sauer et al. 1994), only datafrom the same
observer in consecutiveyearsat the same sitewere used for trend estimates. Toimprovethe comparability
of observationsat sitesthat experienced observer changes, datawere divided into subsets corresponding to
different observers. Sincetrends cannot be cal culated from subsets of asingleyear, datawere discarded
fromtrend analysesif an observer surveyed asitefor only oneyear. Kendall et a. (1996) recommended
that count datafrom an observer’sfirst year beremoved from trend analyses dueto anovice effect, which
was shown to bias Breeding Bird Survey (BBS) trend results. We chose not to eliminate these datafor our
analysesin order to avoid further reducing samplesizes. For trend analyses, we used the estimating equa-
tions program (ESTEQN), which wasgeneroudly provided by the Canadian Wildlife Serviceand was used
to producetrend analysesfor both the Ontario Forest Bird Monitoring Program and the BBSin Canada
(Callins1997). Thisprogram derivesan estimate of an overall population trend asaweighted average of
thetrend seenonindividua sites. Theapproach and methods behind thisestimation techniquearefully
describedinLink and Sauer (1994).

We conducted power analyses of the datafor 4 speciesover 4 different time periodsusing Monitor 6.2
software (Gibbs 1995) specifically designed to estimatethe statistical power of popul ation monitoring
programsto detect trends. Becausethe samplesizerequired for statistical significance canbedramatically
affected by the magnitude of change and the variance patternsof individual species(Welsh 1995), we
cal cul ated power using 4 specieswith different sample sizesand variability.

Capture-Mark-Recapture— We used strategically placed mist netsin combination with taperecorded
playbacksof Bicknell’s Thrush vocalizationsto attempt to capture and color band Bicknell’s Thrushes. Up
to 30 mist netswere used s multaneoudly to passively capture thrushes asacomplement to the use of vocal
lures. All passively captured Blackpoll Warblerswere color banded. Detailed mensura (e.g., wing chord,
weight, tarsus, culmen) and body condition (e.g., subcutaneousfat, molt, feather wear) datawererecorded
for al captured birds. Ageand sex weredetermined using skull ossification, cloaca protuberanceand
brood patch (Pyle 1997). Weaged Bicknell’s Thrushes by outer rectrix shape (Collier and Wallace 1989)
and/or the presence of terminal buffy streaksor spotson any greater coverts(Pyle 1997). Eachindividual
was banded with anumbered a uminum band and three color bandsto uniquely identify birdsfor resghting
and videography. Both specieswere opportunistically resighted on study plots during the breeding season,
although the secretive nature and occupancy of dense understory vegetation by Bicknell’sThrushesyielded
fewresghts.

Survivorship was estimated and compared using methods described in Lebreton et al. (1992) and
Cooch and White (1998) using the program MARK (Whiteand Burnham 1999). We defined acandidate
model set that included afully parameterized global model and al reduced parameter modelsderived from
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thegloba model for atotal of 16 models. Becausewe used only individualsthat were 3 or moreyearsold
(ASY) wedid not test for agedifferences. However, wedid include sex differencesin the globa mode.
For our global model we used sex x time-dependencefor both survival and capture estimates. Model
notationfollowed Lebreton et d. (1992). Thefactoria structure of the model swasrepresented by
subscripting the primary parameterssurvivorship (F) and recapture (P) with“g” for sex effectsand “t” for
timeeffects. Thegoodness-of-fit (GOF) of the globa model to the datawas determined using aparametric
bootstrap approach testing 1,000 bootstrap samples. We cal culated aquasi-likelihood parameter to adjust
for overdispersioninthedataby dividing thegloba model deviance by the mean deviance of the bootstrap
GOF samplesto calculatethequas Akaike Information Criteria(QAIC ). Themodd withthelowest
QAIC wasaccepted asthe most parsimoniousmode! for thedata. Mo8el comparisonswithin the candi-
date sét were done by deriving anindex of plausibility using normalized Akaikeweights (Burnham and
Anderson 1998). Theratio between weightsof any two modelsindicatestherelative degreetowhicha
particular model isbetter supported by thedata. To account for uncertainty in model selectionwea so
report mean parameter estimates and associated standard errorsfrom averaging over all modelsinthe
candidate set, weighted by Akaike model weights (Burnham and Anderson 1998, Bertram et al. 2000).

Radio Telemetry. -We placed miniature radio transmitterson Bicknell’s Thrush adults on Stratton
(1997-1999) and Mansfield (1998-1999). We used radio transmittersfrom two different manufacturers.
All transmittersin 1997 and most (84%) in 1998 werefrom Wildlife Materia s (model SOPB-2012) and
weighed 0.9 gramswith abattery lifeof 23 days. Sometransmittersin 1998 (16%) and al in 1999 were
made by Holohil Systems (model BD-2) and weighed 1.0 gramswith abattery life of 60 days. 1n 1997 and
1998 we attached transmittersto the base of thetwo central rectricesusing dental flossand super glue
(Abornand Moore 1997). Because of an unacceptablerate of transmitter lossin 1998 and theincreased
battery lifeavailableto usin 1999, we attached transmittersusing aharness design (Rappoleand Tipton
1991). Wedetected no obvious effects on behavior of radio-tagged birds (see Powell et al. 1998), but we
wereunableto test thisdirectly viatime budgets or movements, dueto the species secretive natureand the
densevegetation and rugged terrain on our study plots.

We relocated radio-tagged individua swith Wildlife Material s TXR-1000 recelversand 3-element,
hand-held Yagi antennasusing homing or triangulation techniques (Whiteand Garrott 1992). Homing
locationswere determined by identifying vocalizing birds, quietly approaching individua sto pinpoint loca:
tionsvisudly, or by circlingthesigna areain small habitat idandswhilewal king the surrounding grassy ki
tralls. Locationswere mapped inthefield on detailed maps of the study areas, and observersranked point
accuracy on ascale of 0-3 (O=exact, 1=~10m, 2= ~25m, 3= ~50m radius).

Triangulation datawere analyzed usng LOAS 1.0 software (Ecol ogica Software Sol utions 2000).
Field testsof bearingsto transmittersresulted in astandard deviation of 20° which we used to estimate point
locations. Transmitter |ocationswith 3 or more bearingswere estimated with Maximum Likelihood Estima-
tor (MLE; Lenth 1981) with a95% confidence el lipse estimated using chi squared method. We used best
biangulationwhen MLE failed or therewere only 2 bearings. Best biangulation calculatesall intra-bearing
anglesand sdl ectsthe bearingswhose angles are cl osest to 90° and cal cul ates an error polygon using our
15°bearing standard deviation (Ecol ogica Software Solutions2000).

Nest monitoring and provisioning. -Nestswerel|ocated by systematic searches, by following radio
tagged fema esduring incubation (BITH only), and by observing parental behavior. The chronology and
statusof all active nestswere monitored every 1to 4 daysby checking nest contents, either directly or
remotely viabinoculars, or by radio telemetry monitoring of femaes(BITH only). Nest monitoring and
vegetation datacollection were general ly conducted according to guidelines established by the Breeding
Biology Research and Monitoring Database Program (BBIRD; Martin and Geupel 1993, Martinet a.
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1997).

Because most nestswerefound after the onset of incubation, nest initiation (day first egg waslaid) was
ca culated from known changesin nesting period (hatching or fledging), assuming oneegg per day waslaid,
and fromaverage va uesfor incubation and fledging periods. When anest failed during incubation, we
calculated thefirst day of incubation as. date found — ([incubation period —observation days]/2). Neststhat
fledged at | east one young were considered successful.

We evaluated nest successof Bicknell’s Thrush and Blackpoll Warbler usng Mayfield estimates
(Mayfield 1961, 1975) asmodified by Johnson (1979) and Hender and Nichols(1981). Half the number
of days between subsequent visits over which anest was depredated was added to the number of previous
daysthenest survived to obtain thetotal number of daysthe nest survived. Weexcluded all nestswhose
statuswas unknown or undetermined, aswell asany neststhat wefelt may havefailed dueto research
activities. Wecompared surviva probabilities between years and between ski areasand natural areasusing
CONTRAST (Sauer and Williams 1989). Wehavenot yet ca culated Mayfield estimatesfor additional
speciesmonitored.

In 1997 we constructed crude blinds at six Bicknell’s Thrush neststo observe adult feedersfor atotal of
57.4 hours. Wedid not usethesedatafor chick provisioning analysesbecauseit appeared that some adult
behavior was compromised by our presenceintheblinds. 1n 1998 and 1999, nestswere videotaped during
the nestling stage using a Sony CCD-TR516 Hi-8 Handycam. The camerawas mounted onatripod or a
nearby treetop 3-5 m from the nest and usually conceal ed with camouflage mesh. Wetaped 96 sessions
(onesession = 2-4 hours) for atotal of 288.8 hours of video tape at 21 nests. Recordingsweretransferred
to VHS video tapesand reviewed on aSony SLV-679HF video cassette recorder. All tapeswereana-
lyzed by one observer (Marc Pickering) who identified adultsfeeding chicks by observing one or more of
thefollowing unique characteristics: colored leg bands, radio transmitter antenna(e.g., if only femalehad
transmitter), unique breast spot patterns, or abehavioral action displayed only by femaes(e.g., brooding or
puffing of breast feathersonthenest rim). A nest wasconsidered to have only onemaeprovisoning if we
obtained >6 hoursof video tape and < 20% of visitswere of unidentified individuals(Table 18). Wechose
6 hours because wewere ableto detect >90% of all provisioning maesand 100% of femal eswithinthat
period (Fig. 1). Additionally, we used mist net captures of malesin nets placed within 5m of anest while
adultswereactively feeding chicks (n=4 malesidentified), opportunistic visual observationsat the nest
(n=2), and observations of fledged chicksshortly after they left thenest (n=2).

Thequality of each recording session wasranked by thereviewer (1=poor, 2=good, 3=excellent).
Because poor quality tapes contained many unidentified visits, only quality 2 and 3 tapes (71.9% of tape
hours) with >6 total hoursof video tape contai ning < 20% unidentified adult visitswere used for chick
provisioning anayses(n =10 nests).

We used theraw feeding rate (total number of trips) to compare among individua malesand
between total male provisioning ratesand femal e provisioning rateswithin each brood. To compareeach
ma e sand femal€ soveral provisioning ratesto those of individuasat other broods, we combined multiple
observation sampleson each brood. We controlled for variationsin brood size, the complex relationship
between nestling age and provisioning, and the uneven number of observation daysand hoursat each
brood. Following Westneat (1995), among each sex we separately cal culated the deviation of each adult’s
provisioning rate (number of trips/hour/chick) from the mean provisioning ratefor each day of brood age
(day 1 =day first egg hatched) using both years of video data. We used the mean deviationsfor each adult
at each brood over al daysastheindex of provisioning for that nest relativeto that of other adultsinthe
population. Negative scoresindicated lower than average provisioning ratesand positive scoresindicated
rates above the population mean. We observed someindividual sin more than oneyear of the study and at
multiple nestseach year. However we considered each brood to be an independent event.

We collected nest siteand habitat datausing Breeding Biology Research & Monitoring Database
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(BBIRD) protocol for al Bicknell’s Thrush, Swainson’s Thrush (Cathar usustul atus) and Blackpoll
Warbler nestsaswell asfor some nest sitesof other species(Martinet a. 1997). Nest habitat characteris-
ticswere measured after the termination of nesting. Wemeasured over 50 variablesat each nest site. Using
nest datathrough 1997, we attempted to identify vegetation parameters at both the nest-site (5m radius)

and nest-patch (11.3mradius) that characterize Bicknell’'s Thrush nesting habitat. To do thiswe used
stepwisediscriminant function anaysis (DFA) with thefollowing 22 variablesderived fromfield data:

A) ground cover ocular estimatein Smradius:

1) shrubs<50cmtall

2) fens

3) Moss

4 ?rasses and sedges

5) tforbs

6) bareground

7) leaf litter

8) downedlogs

A) number of woody stems >50cm tall and <8cm diameter at 10cm above ground in 5m radius:
1) standing dead stems

2) conifers

3) whitebirch

4) mountain ash

5) all other deciduous species

6) mean litter depth

7) mean top canopy height

A) small live stems(8-23cm DBH) in 11.3m radius:
1) conifers

2) whitebirch

A)largelive stems (>23cm DBH) in 11.3mradius:
1) conifers

2) whitebirch

A)totd livetree stems>8cmin 11.3mradius:

1) mountainash

2) al other deciduous species

3) all standing dead trees >12cm DBH

Arcsineand logarithmic transformationswere performed to normali ze the percentage and non-
percentage data, respectively. We compared the microhabitat dataat nest siteswith three different null data
setsfrom the same montanefir forest used by BickndlI’s Thrush (non-use sites>35m from each Bicknell’'s
Thrush nest inrandom direction but on same contour, nest Sitesof all other species, and Swainson’s Thrush
nest sites). Original variablessalected by DFA were correl ated with the discriminant function to examine
their importance. We havenot yet analyzed nest habitat featuresfor Blackpoll Warbler.

Artificial nest predation.- We conducted nest experimentson both Mt. Mansfield and Stratton
Mountainin 1997 and 1998 to determinethere ative effects of avariety of human disturbances upon open-
cup songhird nesting. Artificial nestsweremade of wicker and weresimilar insizeto natural Bicknell’s
Thrush nests. Nestswereleft exposed outsidefor at least 2 weeksbefore use. Weworeglovesand
rubber bootswhile handling and deploying nestsand eggs. Each nest was supplied with two Bobwhite
(Colinusvirgianus) eggs. To attempt to identify predators, in 1998 we added oneclay eggsimilarinsize
toaBicknell’sThrushegg. Wewired it to the nest bottom so that predatorswould bemorelikely toleaveit
after handling. Each basket wasplaced inastuation that closely approximated actual Bicknell’sThrush nest
locations.

In 1997 we deployed 200 nests on each mountain, with 50 nests spaced at least 25m apart in each
of 4 treatments, whichincluded: 1) hiking trail edge, 2) ski trail edgesadjacent to contiguousforest, 3)
edgesof forest idands surrounded by ski trails, and 4) naturd, relatively undisturbed largeforest tracts. In
1998 we placed 250 artificial nestson each mountain, divided equally between thefour treatmentsusedin
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1997 and an additional treatment of interior areasof largeforest idandssurrounded by ski trails. Nests
wereexposed first on Stratton Mountainin mid-June, then on Mt. Mansfield during late June. Rigorous
statistical analyseshaveyet to be completed for thesetrias.

In 1997 and 1998 we were unableto deploy automatic camerasat artificial nestsdueto funding
congtraints. 1n 1999 we attempted to usefour sets of automatic 35mm camerasattached to Trail Master
activeinfrared monitorsto determinetheidentity of predatorsvisiting nests. Theinfrared beam passed over
anatural Bicknell’s Thrush nest collected the prior year with aclutch of two House Sparrow (Passer
domesticus) eggs.

Paternity analysis.- Genetic analyses are being compl eted by James Goetz for partia fulfillment of
aMastersof Sciencedegreein Dr. Therese Donovan’slaboratory at SUNY College of Environmental
Scienceand Forestry in Syracuse, New York. DNA was extracted from each blood sample (Chomczynski
eta. 1997,) and anayzed using 6 polymorphic microsatel lite primersfrom Swainson’s Thrush (T4, T5,
T10, T28, T32). For each microsatellite primer set 50 ng of DNA was used in apolymerase chain reaction
amplification with forward and reverse primersfor aparticular locus, oneof whichisend-labeled witha
radioisotope (P-33). Theradioactive product iselectrophoresed on apolyacrylamide sequencinggel. The
radioactive gel isused to expose x-ray film. Using clonesof known sizeasareference, bandsonthe
developedfilmareusedtovisudly scorealelesizes(L. Gibbs, pers. comm.). Theallelescoresareusedto
determine paternity through likelihood-based parentageinference using co-dominant marker datawith
CERVUS 1.0 software (Marshall et al. 1998).

Home rangelocation, size and movements of Bicknell’s Thrush. —-Breeding season home rangeswere
defined asthe areaused by anindividua from 1 Juneto 31 July each season. We determined homerange
size and | ocation using the non-parametric kernel method (Worton 1989) cal culated with ArcView 3.2
(Environmental SystemsResearch Ingtitute, Inc.) and Anima Movement Analyst 2.04 (Hoogeand
Eichenlaub 1997). We used afixed kernel with the smoothing factor determined by |east-squares cross-
validation (Seaman and Powell 1996, Seaman et al. 1999). We cal cul ated both the 95% (areathebird
actualy used) and 50% contours (core areaof activity) for individua swith aminimum of 30 locations
(Seamanet a. 1999). We used only thoselocationsthat were morethan 5 min apart based on the general
rulethat locationst andt can be considered independent if the period between themissufficient toalow
theindividual to mbvefrém oneend of itshomerangeto the other (Whiteand Garrot 1990). Field experi-
ence suggested that thrushes could fly from one end to the other inmuch lesstime. Locationsof individuals
knownto beonthenest (e.g., brooding females) were excluded.

Homerange overlap. “We cal cul ated astatic home rangeinteraction of neighboring thrushesfromthe
kernel homerange (KHR) using thefollowing equations (Whiteand Garrot 1990): S =A /A andS =
A /A whereA andA arethetotal KHR areasof thrush1and2, A istheareaof ovérlap, Sielding the
préportion of animal 1"shome range overlapped by animal 2 (S ) arid the proportion of animal 2'shome
rangeoverlapped by animal 1 (S ). Thisstatisticislimitedinthét it doesnotimply any mutual awareness
among thetracked thrushes, howiéver amorerigorousdynamicinteraction statisticinwhichindividuasare
tracked s multaneoudy was not possible duetologistic and environmentd constraints.

RESULTSAND DISCUSSION

Baseline population monitoring.- We have established point count routes on 10 mountainsin Vermont, 3
mountainsin Maineand 1 mountainin Massachusetts(Table 1). Eleven of these sites(69%) have been

7



Vermont Monitoring Cooperative: 1998 Annual Report

adopted by experienced volunteer birdersfor long-term monitoring. Theremaining five sitesare completed
eachyear by VINSstaff. Weare currently finishing dataentry and error checksand will have statistical
power estimates and preliminary short term trend resultsby 31 December 2000. Exploratory power
analysiswill enableusto identify the number of point count routes necessary to detect population trends
over varioustime periods.

Additiondly, we have obtained startup funding from USFWS Region 5 to begin alandscapelevel
citizen science monitoring project in the Green Mountains. Dubbed Mountain Birdwatch, thisproject will
beginin Juneof 2000. Theam of the project isto useasmany volunteersas possible, regardless of their
birding expertise. We choseto monitor 5 bird species(Bicknell’s Thrush, Blackpoll Warbler, Swainson’'s
Thrush, Winter Wren [ Troglodytestroglodytes] , White throated Sparrow [ Zonotrichia albicollis])and 1
mammalian nest predator (Red Squirrel [ Tamiasciurushudsonicus]). A full project description and
registration can befound on VINS' web site: http://mww.vinsweb.org/conservati on/citizenscience/
mtnbirdwatch.html.

Survivor ship and recruitment.- We captured and marked atotal of 48 ASY femalesand 91 ASY males
on4intensive study plotsfrom 1992-98 (Tables2 and 3). Onthe Mount Mansfield study plotswe cap-
tured 21 femaesand 43 malesfrom 1992-98 on MANS, 13 femalesand 21 malesfrom 1995-98 on
RABR. Becausethe OCTA study plot on Mt. Mansfield hasonly been used for 2 years, wewere unable
toanalyzethosedata. Onthe Stratton Mountain study plotswe captured 2 femalesand 11 maleson STRA
and 12 femalesand 16 maleson STRB from 1997-98.

Thedatafor the MANS plot adequately fit theglobal model {F P } (P>0.093). We adjusted
for overdispersioninthedatausing 1.7332. Themost parsimoniousmodd iffthe candidate model set was
no sex or time dependencefor either parameter (Table4). Thismodel wasnearly 2.7 times better sup-
ported by the datathan amodel for which adult survivorship varied by sex (0.49438/0.18573 = 2.67) and
over 2.7 timesbetter supported than amodel where capture probability varied by sex (0.49438/0.18206 =
2.72). Survivorship wasestimated to be 54.7% (+ 6.5% SE), with parameter estimates averaged over all
the model sin the candidate set ranging from 54%t0 55.8% (Table5).

TheRABR plot dataadequately fit theglobal model {F P } (P>0.13). Weadjusted for
overdispersioninthedatausing 1.38572. Themost parsimonioul§m8del in the candidate model set showed
no sex or time dependencefor survivorship, but sex dependencefor capture (Table 6). Thismode was
over 2.5timesbetter supported by the datathan amodel for which for which both parametersvaried by sex
(0.45579/0.17885 = 2.55), and it was over 2.6 times better supported than amodel where neither param-
eter varied by sex or time (0.45579/0.16987 = 2.68). Survivorship was estimated to be 74.8% (+ 8.6%
SE), with parameter estimatesaveraged over al themodelsin the candidate set ranging from 71.9%to
79.1% (Table7).

The STRB plot dataadequately fit theglobal model {F P } (P>0.78). Weadjusted for
overdispersioninthedatausing 2.45. Themost parsimoniousnidde! in the candidate mode! set had no sex
or timedependencefor either parameter (Table8). However, thismodd wasonly dightly better supported
by the datathan three model sin which parametersvaried by time (0.15875/0.14451 = 1.1), making model
selectiondifficult. Survivorship wasestimated to be 73.9% (+ 10.1% SE), with survivorship estimates
averaged over al themodelsinthe candidate set ranging from 75.6%t0 88.3% (Table9).

Thedatafor the STRA plot adequately fit theglobal model {F P } (P>0.35). Weadjusted for
overdispersionin thedatausing 1.0683. Themost parsimonious model‘h tfié candidate model set wasno
sex or time dependencefor either parameter (Table 10). Thismodel wasover 3 timesbetter supported by
the datathan amode for which adult survivorship varied by sex (0.38975/0.12527 = 3.11) and amodel
where capture probability varied by time (0.38975/0.11256 = 3.46). Survivorship wasestimated to be
94.6% (+ 28.4% SE), with parameter estimates averaged over all themodelsin the candidate set ranging
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from 86.1%t0 94% (Table 11). Thedatafrom STRA are sparsein both timeand individual capture
histories, producing very imprecise parameter estimates.

We compared thesurvivorship of ASY Bicknell’s Thrush on STRA (natural area) with STRB (ski
area) to beginto exploreif adult survivorship may be compromised onimpacted areas. Thedataad-
equately fittheglobal model{F P } (P>0.23). Weadjusted for overdispersioninthedatausing 1.5135.
Themost parsimoniousmodel ifith& tandidate mode! set wasno plot or time dependencefor either survi-
vorship or recapture probabilities. Survivorship was estimated to be 80.7% (+ 0.12) and recapture was
86.7% (+0.13). Thismodel was 2.9 times better supported than the model were survivorship wasgroup
dependent (0.12079/0.04408 = 2.9). Additionally, alikelihood ratio test between the reduced model { F.
P.} and themoregeneral model { F P.} wasnot significant (x*>=2.451, df = 1, P=0.1175).

Our intensive mark-recaptuire study providesthefirst meaningful estimatesof adult Bicknell’s Thrush
survival. Theprecision of the estimatesare poor on Stratton M ountain because of the scant datain both
timeandindividual capturehistories(i.e., recapture probabilitiesare very high over ashort period). Asour
mark-recapture studies continue, the parameter estimates on each plot will become morerobust and
modeling will becomemore sophisticated, including covariablessuch asageclass.

Bickndl’s Thrushrecruitment, i.e., the number of second year (SY) birds captured each breeding
season, wasweakly correlated to the previous season’ s productivity on each mountain. A Pearson correla-
tionof al plotsand yearsyielded no relationship (Bartlett Chi-square statistic: 0.008 df=1 P=0.929).
However, oneyear on RABR plot wasan extremeoutlier (1996, 7 SY birds, 0.846 daily nest survival).
When weremoved thisoutlier the datawere much morestrongly correlated (Bartlett Chi-square Satistic:
3.892 df=1P=0.049). Weare currently analyzing Blackpoll Warbler recruitment data.

Nesting parametersand habitat selection.— To our knowledge, there have been only 13 carefully
monitored Bicknell’s Thrush nests (Wallace 1939) prior to our study. To adequately assessthisspecies
conservation status, we believethat afull understanding of itsbreeding ecology and nesting biology is
necessary.

Nest building commencesin early June, with the earliest confirmed date on 1 June 1998, when several
piecesof mosswerefound loosely woveninto acircular pattern. Clutchinitiation beginsshortly thereafter
and clutch sizesranged from 2 (2% of al nests), to 3 (51% of nests), to 4 (47% of nests) eggs. Breeding
synchrony peaked during weeks 24 and 25 in each year and declined rapidly thereafter, with amean of 27
(+ 4.6 SD) daysbetweenfirst and last clutch initiation attemptson Mansfield and 27.3 (£ 7.8 SD) dayson
Stratton. Eggshatched after 11.6 (= 1.4 SD) daysof incubation (n = 34 nests), and young fledged 11.6 (+
1.1 SD) daysafter hatching (n =41 nests). By 15 July, 71% of broodshad fledged. Bicknell’sThrush are
singlebrooded, but may re-nest after early season failures (21% of failed fema eswereknownto re-nest,
but the actual proportionwaslikely higher). Clutchsizewas2 or 3eggsinal re-nesting attempts.

Preliminary dataanalysisindicatesthat habitat at Bicknell’s Thrush nest Steswascharacterized as
young to mid-successional or chronically disturbed montaneforest (Table 12), suggesting that Bicknell’s
Thrush may beanatura disturbance specidist. Disturbancesin the montaneforest can be both frequent but
episodic, or chronic. Areasthat receive chronic disturbanceincluderidgelinesexposed to severeweather
eventsand rimeice, both of which often damagetreesand dow growth, creating a2-3mtall krummholtz
typeforest. Natura disturbanceson side slopesincludeinsect damage, debrisdlides, and fir waves
(Marchand 1984, Reinersand Lang 1979, Sprugel 1976). Additionally, anthropogenic disturbancessuch
asski trail development and mai ntenance, roads, and hiking trailsoften mimic natural disturbances. Some
disturbed conditionson ski areas can persist for long periods because the trees are exposed to chronicwind
damage on some edges (Harrington 1986, Rizzo and Harrington 1988). On the Stratton Mountain ski area
plot, most Bicknell’s Thrush nestswere Situated dong trail edges (mean distance 7.5m + 6.6 SD from
edge). Only 2 nestswere> 20 mfromtheedge. It should be noted that these nest ocationswere not

9



Vermont Monitoring Cooperative: 1998 Annual Report

biased by search effort because they werefound by capturing afemaeand finding her nest with radio
telemetry.

Bicknell’sand Swainson’sthrushes sel ected different nest Ste habitats (Table 12). Swainson’s Thrush
nest siteswerelocated in areas of more maturetrees characterized by lower stemdensities, larger and taller
trees, and more openingswith fernsand grasses/sedges. Future dataanayseswill incorporateal our nest
dataand will include comparisons of successful nestsverses depredated nests, and nest position parameters
(e.g., concealment, distancefrom edge, height of nest).

LikeBicknel’sThrush, Blackpoll Warbler hasbeen remarkably understudied (Hunt and Eliason 1999).
Weare currently examining nesting parameters and habitat selection for 150 monitored nestsof thisspecies.
We monitored an additional 241 nestsof 18 species(Table21). Wewill be examining these neststo
determineif thereisarelationship between ski trail proximity and nest success.

Productivity.— Probability of nesting successfor Bicknell’s Thrush varied between 1.1% and 83.9%
(Table 13), and for Blackpoll Warbler 5.7%to 79.6% (Table 14). Nest successwasstrikingly biennial.
Field observationsindicated to usthat largefall cone mastsresulted in high Red Squirrel popul ationson both
Mansfield and Stratton thefollowing spring. Wereviewed cone production datafrom ademographic study
of balsam fir on Whiteface Mtn. in New York and were struck by thissamebiennial pattern (M.E. Dodd,
pers. com.). We obtained cone estimatesfor Mt. Mansfield using field notesand photographs, and we
ranked each year’sconemast ashigh, mediumor low. A corresponding biennid pattern emerged (Fig. 2).
Wethen compared Blackpoll Warbler and Bicknell’s Thrush Mayfiel d estimateswith conemast data (Fig.
2). Bickndl’s Thrush correlated highly with mast data (Spearman correlation = -0.866), but Blackpoll
Warbler was much weaker (Spearman correlation =-0.289). Thesedata, whileintriguing, requirefurther
analysisto morefully understand the complex ecol ogical rel ationship between cone mast, predator popula-
tionsand avian nesting success.

We monitored 19 Bicknell’s Thrush nestsand 38 Blackpoll nestson naturd areaplotsand 38 Bicknell's
Thrush nestsand 19 Blackpoll nestson ski areaplots(Table 14). Theoverdl daily survival rate of
Bicknell’sThrush nestson ski areasverses naturd areaswas not significantly different (x=0.4429, df=1,
P=0.51), nor was Blackpoll Warbler (x=0.0496, df=1, P=0.82).

Artificial nest predation.— Although we have not fully analyzed data from these experiments, results of the
trials appear to beinconclusive (Table 15). Patterns of depredation on both mountains led us to suspect that
some trap-lining, in which a predator systematically destroys nests placed at regular intervals, occurred.

Theautomatic camerasetup attempted in 1999 was not useful in thishabitat because of the extreme
difficulty in obtaining line-of -9 ght acrossahidden nest in dense vegetation, combined with wind moving
branchesand treesinto the narrow sight line. A more effective method may involve automatic cameraswith
asolenoid switch directly attached to an egg inthe nest.

We thus have little confidence in the validity of these results, and we do not believe that they can be
meaningfully interpreted. We further believe that data collected at real nests give much more robust and
relatively unbiased information, and we do not plan to experiment further with artificial nests asameansto
evaluate differences in avian nesting success among disturbed and undisturbed areas.

Bicknell’s Thrush Home Range.— We have digitized and begun to analyze radio telemetry datafor
Stratton Mountain. Radio telemetry dataon Mt. Mansfield areentered and triangulation cal culationsare
underway. 1n 1997 we employed radio telemetry to investigate how thrushesmovethrough the ski trail-
forest idand complex, and to assessthelir reactionsto recreationa activities. We quickly discovered that
malethrusheswerenot holding small, discreteterritories, asisgenerally assumed for most Nearctic-Neotro-
pica migrants, but instead broadly overlapped (Table 16). Wefrequently detected several maessinging
and caling fromthe sameareawithinasinglehour. Theareasof high overlap generally coincided with nest
10
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sitelocations. However, unlike the Dunnock (Prunellamodularis), maesdo not defend exclusive areas
that encompass more than onefemal e (Davies 1992), but appear to behave morelike male Smith’sLong-
spurs (Calcariuspictus), which defend small areasaround thefemale (Briskie 1992). Bicknell’sThrush
femal estend to occupy homerangeswith little or no overlap, and these are much smaller than malehome
ranges(Table17). Our field observationssuggested that fema esaggressively protect territories, especialy
during thebrief period of mating and egg laying. Further analysesof our radio telemetry datashould better
elucidatethe dispersion patternsand movementsof Bicknell’sThrush, particularly inrelation to itscomplex
mating system (below).

Bicknell’s Thrush mating system.— Wemonitored atotal of 27 nestsin 1997-99 to determine the number
of malefeedersat each. Of the 21 neststhat provided adequate data, 14 (70%) were attended by two
provisioning males(Table 18). Four (20%) nestswere provisioned by asinglemale, whileone nest was
attended by 3 malesand another nest by 4 males(Table 18). Only three nestswere attended by second-
year (SY) maes(oneeach at FORE99.1, OCTA99.2, and STRB97.1) and only three nesting femaleswere
SY birds (FORE99.1, RABR99.4 and STRB98.3).

Four males were documented to provision more than one nest during asingle breeding season, and three
of these individuals simultaneously fed two broods. The nests were located 186-443m apart. In onecasea
mal e shared provisioning at anest (OCTA99.5) until the young fledged, then began to provision simultaneously
at another nest 443m away (OCTA99.6) when it hatched (Fig. 3). He left the care of the fledglings from the
first nest to the other male for at least the first day. He fed the nestlings in the second nest at nearly the same
rate as both of them combined at the first nest (Fig.3).

We documented three instances of males provisioning young at nests of the same female in successive
years. Nests were located 45m (STRB97.4 and 98.8), 56m (OCTA98.1 and 99.6) and 115 m (RABR97.4 and
98.2) apart, respectively. At nest OCTA98.1 the male shared provisioning with one other bird, making only
26% of the total malefeeding trips. In the following year at OCTA99.6, he was the lone provisioning male and
fed at nearly the same rate as the female (Table 18).

Of the 21 video taped nests, ten nestsfrom Mt. Mansfield were sufficiently taped to enable chick
provisioning analyses(Table 18). Each nest wasrecorded for 6-48 hrswith atotal of 180.4 hrsof quality 2
and 3video tape. Four of these nestshad one provisioning maleand six had =2 males(n=4with2males,
n=2with 3 or 4 males).

In seven casesfemaeswerefound to provision at dightly higher ratesthan the combined malerate (Fig.
2). However, thisdifference was not significant (Wilcoxon signed rankstest; Z=-0.969, P=0.33). Females
provisoned moreat al four nestswithasinglemaeand at half of the nestswith =2 males, but not signifi-
cantly soin either case (Wilcoxon signed rankstest with onemale: Z=-1.841, P=0.066; with =2 males, Z=
0.105, P=0.9). Only at thefour malenest did thefemale provision at amuch lower ratethan the males.
Threeof thesix multiple ma e nestswere attended by amalethat provisioned at asignificantly higher rate
than theother males(Fig. 4).

We examined the rel ati onshi ps between the number of malesat each nest and therel ative provisioning
ratesof eachindividua (Fig. 5). Thehighest relative provisioning rateswere shown by malesat 2-male
nests. However, theseratesdid not significantly differ fromthose of malesat snglemae, 3-maeor 4-mae
nests (Kruska-WallisH=7.217, df=3, P=0.065). Likewise, individual femaerelative provisioningratesdid
not differ between single male nestsand multiple male nests (U-test =9.5, df=1, P=0.59). Wefound no
differenceintotal relative male provis oning rates between singlemale nestsand =2-male nests (U-test=19,
df=1, P=0.13) nor intotal relative provisioning rates by both sexes (U-test =13, df=1, P=0.83; Fig. 5b).

We compared nesting success of singlemalenests(n=4) with multiple malenests (n=17; Table 18) and
found no significant differences. At singlemaenestsmedian clutch szewas3 eggsverses3.5for multiple
malenests (U-test=24, df=1, P=0.38). The median number of eggs hatching was 3.0 for both groups, and
themedian number of fledglingswas 2.5 for singlemale nestsand 3.0 for multiple male nests (U-test=23.5,
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df=1, P=0.4). Larger samplesizesinthefuturewill enable usto morefully explorethesedifferencesand
caculate Mayfield nest success estimatesfor each period of thenesting cycle.

We collected blood samples from adults (n=23) and four clutches on Stratton Mountainin 1998. Inal four
cases paternity was mixed and maternity was unique (Table 19). Unfortunately, none of these nests were
sufficiently monitored to correl ate paternity results with male visitation and feeding rates. However, at 3 of the
nests we documented at least one visit by a male that had no paternal relationship with any of the young (Table
19). Weare currently analyzing blood samples from 8 clutches collected on Mt. Mansfield and 2 clutches
Stratton Mountainin 1999. Most of these nests were well-monitored by videography and will allow usto
compare paternity and feeding visits. Additionally, we are analyzing the sex ratio of each clutch to investigate
possible correlations between sex ratio at hatching and the mal e-biased sex ratio that we have found among
adults (see below).

It has been suggested that thistype of mating system may be caused by askewed sex ratio (Davies
1992, Ridpath 1972). Because our capture-mark-recapture sampling employed both active and passive
mist netting, which may have caused differentia capture probabilitiesfor malesand females, estimating sex
ratiosof populationswas not straightforward. To determineif abiasexisted, we estimated adult maleand
femalerecaptureratesfrom MANS, RABR, and STRB (STRA was not used because of sparsedata) and
compared them using methods described in Lebreton et al. (1992) and Cooch and White (1999), using the
program MARK (White and Burnham 1999). Asdescribed above (see Survivorship and recruitment),
for both MANSand STRB the most parsimoniousmodel did not show sex or time effectsfor capture
probabilities. However, the most parsimonious model for RABR did show asex effect for capture prob-
abilities. Additiondly, alikelihood ratio test (LRT) between the generd model { F. P } and thereduced
model { F. P.} wassignificant (x*=5.902, df = 1, P=0.0151), indicating abetter fit of the general modd!.
Because there does not appear to be asex biasin capture probabilitiesfor MANS (LRT: x°= 0.204, df=1,
P=0.6515) or for STRB (LRT: x?= 0.000, df=1, P>0.9), we used theannual male:femaleratio from
breeding season captures on thesetwo plotsasan estimate of thesex ratio. Theoveral meanmale: femae
ratiowas 1.9 (SD=0.44) with an annual range of 1.4t0 2.8. Weare exploring possible causesfor this
biased sex ratio, which include sexual habitat segregation on thewintering groundsthat might lead to differ-
ential overwinter survivorship, or sex biasinindividua clutches.

The mating system of Bicknell’s Thrush appears to be very unusual. About 2.5% of bird species are
known to breed in groups, where three or more individual s cooperate to raise a brood (Brown 1987, Stacey
and Koenig 1990). Many of these consist of a monogamous breeding pair with n helpers who are collateral
kin of the brood (Brown 1987, Hartley and Davies 1994, Stacey and Koenig 1990). However, some species
mating associations consist of >1 males that both mate and at least potentially fertilize afemale and cooperate
in provisioning her single brood. This has been described for at |east thirteen species representing ten families
(Table 20).

This breeding system has generally been termed cooperative polyandry (Faaborg et a. 1980, Faaborg
and Patterson 1981), however these species exhibit a diverse array of underlying mechanisms and strategies.
In Dunnocks, for example, female promiscuity leads to a variable mating system because dense habitat cover
makesit difficult for malesto monopolize females, and small prey sizes make more male help valuable for
chick provisioning (Davies 1992). Unlike Dunnocks, Smith’s Longspur malesdo not defend individual territo-
ries, but are described as femal e-defense polygynandry (Briskie 1992). This system may be due to low food
availability when females arrive and begin egg laying, which causes them to range widely. Coupled with a
very short breeding season, this creates conditions where males may be unable to economically defend large
territories. Similarly, the cooperative polygynandrous mating system of Alpine Accentorsisthought to be due
to widely dispersed and patchy food resources combined with asynchrony in female breeding (Davies et a.
1995). However, unlike Smith’'s Longspurs, male accentors jointly defend alarge group homerange. In-
creased survival and enhanced life time reproductive success may drive the formation of cooperative groups
of Acorn Woodpeckers and Galapagos Hawks (Koenig and Mumme 1987, Faaborg et al. 1980).

Some of these species exhibit avariable mating system that may include monogamy, polygyny, polyan-
dry, and polygynandry within the same population (Davies 1992, Faaborg et al. 1995, Goldizen et al. 1998,
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Koenig and Mumme 1987). Stacey (1982) suggested that mating systems of group-living species occupy a
continuum from functional monogamy to complete femal e promiscuity, in which all males copul ate freely and
equally with thefemale. Hismodel suggests that when femal e promiscuity is beneficial, male-male competi-
tiontoincreaseindividual reproductive success viamonopolization of female(s) will balancewith male-male
cooperation for survival of young.

Wallace (1939) first detail ed the natural history of Bicknell’s Thrush (Catharusbicknelli) and
described two males provisioning young at onenest. He considered the second maleto be* extra’ and
apparently assigned littleimportanceto hiskeen observation. We confirmed hisfinding through observa-
tionsof acolor banded populationin 1997 and initiated anintensive study of thisspecies mating systemin
1998. Webelievethat Bickndl’s Thrush mating systemisbest described as cooperative polyandry/
polygynandry, because multiple malesbreed with each femal e and cooperatein nestling provisioning,
occasondly withmultiplefemaes.

Management and conser vation implications— Pending full analysisof our existing data, and compilation
of morerobust datafor many aspectsof thisresearch, itisprematureto provide definitive management
recommendations. However, we haveworked closely with severa ski areasand with the Vermont Fishand
Wildlife Department to provide preliminary guideinesfor ski arealand managers (Appendix A) andto
addresssevera site-gpecific management issues. We devel oped amitigation plan with Stratton Mountain
for anareaof new lift constructionin 1999, setting asidefor reforestation an areaof developed trailsequal
insizeto an areathat wasremoved by construction activities. Thisexchange also served to connect several
smdll idandsof habitat, enhancing their collectivevaueto Bickndll’s Thrush and other species. Wewill
continueto devel op management guideinesas our dataanalyses and experiencewarrant, and to provide
advicewhenrequested. A detailed, rangewide conservation assessment and management planisinthe
early stagesof preparation, but will require additional field datacollection and analysis.

Information dissemination and education.— We worked with Stratton Mountain to devel op an educa-
tional facility onthemountaintopin 1999. Thisfacility featuresadisplay on Bicknell’sThrush and other
montaneforest birds, similar to adisplay we helped to create at the visitorscenter on Mt. Mansfield in
1994. Weregularly disseminated project information during the summer through informal discussionswith
hikers, birders, other recreationists, and summer camp groups. Our research wasfilmed by the Discovery
Channdl’sAnimal Planet “All Bird TV” program and aired on 4 and 5 December 1998. We also presented
severa public didelecturestolocal bird and outdoor clubs. We presented aposter paper titled “Home
range overlap and movementsby male Bicknell’s Thrushes during the breeding period: implicationsfor spot-
mapping” at the Association of Field Ornithol ogistsannua meeting in October of 1998. Weal so organized
ascientific paper session, titled “ Ecology and Conservation of Bicknell’s Thrush” at the 117" Stated M eet-
ing of the American Ornithologists Unionin August of 1999. C. Rimmer chaired the session, and project
staff contributed 3 papers. Weare currently preparing or planning at least 10 scientific papersfor submis-
siontorefereed professiona journals, including the Bicknell’s Thrush Birdsof North Americaaccount,
whichwill be completed in October of 2000. We participated in meetings of the U.S.-CanadaBicknell’s
Thrush Study Group during September of 1998 in Montreal; May of 1999 in Woodstock; and August of
1999inIthaca, NY. Thisgroup hasaninformationa web page on Bickndl’s Thrush (http:/
www.ns.ec.gc.calwildlifelbickndls_thrugh) inboth English and French, with plansfor afuture Spanish
trandation. Weactively participated inthe Partnersin Flight Northeast Regiona Steering Committee, and
weare helping to devel op the montaneforest habitat sections of 3 physiographic areaconservation plansby
providing scientific expertise, dataand review. Thepreliminary planscan bereviewed at http://
www.partnersinflight.org/pifbcps.htm.
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Future study plans— In 2000 wewill continueintensive studiesonthe Mt. Mansfield RABR and OCTA
plotsand on Stratton Mountain’s STRA and STRB plots. Wewill suspend research on Mt. Mansfield's
MANSplot, duetologistical and funding difficulties. Intensivedatacollectionwill include: 1) continued
capture-mark-recapture of Bicknell’s Thrush and Blackpoll Warbler; 2) nest monitoring of all species, with
nest finding for Bicknell’saided by radio tagging fema es; 3) conemast and Red Squirrel popul ation moni-
toring; and 4) afind year of blood sampling and nest videography of Bicknell’s Thrush for mating system
studies. Wewill also sampleblood and secondary feathersfrom Bicknell’s Thrush, Blackpoll Warbler,
Myrtle Warbler (Dendroica coronata), and White-throated Sparrow (Zonotrichia albicollis) at several
stesintheNortheast to examine mercury body burdens. Findly, wewill launch our “Mountain Birdwatch”
citizen science project for long term popul ation trend monitoring.

Severa componentsof our 8-year database have not yet been adequately analyzed or published.
Thiswill beatop priority in 2000/2001. Wewill completethe Birdsof North Americaaccount during fall
2000 and at least 4 other magjor peer-reviewed publications by late winter 2001, plussevera other shorter
papers. Wewill also begin acomprehensve conservati on assessment and management planfor Bickndll's
Thrush, using our datafrom the breeding and wintering grounds, incorporating an extensive dataset on
migration from banding and museum specimen records, and including dataand input from our colleaguesin
Canada.
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