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AT A GLANCE

>

Overone billion migratory landbirds migrate between the Neotropics and N. Americ

>

Despite this massive movement of birds, tloeites and strategies that migratc
landbirds adopt in the Neotrogiare almost completely unknown

>

Worryingly, migration contributeslisproportionately to annual mortality, yet most
protective measures are focusedbomeding and wintering habitat

Only by identifying thestopover sites & habitatswhere birds accumulate the ener
reserves for migration can we identify their needallattages of their life cycle

>

>

The Neotropical Flyways Projectaims to identify critical stopover regions and habit
acros five Central American countries atiet Caribbean coast of Colombia

>

Panama and Costa Ricaform ahighly strategic region along the migration routes
manyspecies
We underbok occupancy surveysacrossPanama (fall 2017) and Costa Rica (2018)

In Panamaye recordedt6,125individuals of 63 specief migratory landbirdsiuring
transects an@d20,022 individualsof 15 specieshroughmigration counts

In Costa Ricall,983individuals of53 speciesvere recorded on transects

> > > >

Canadian at risk species making stopovers in the region included: Glided
Flycatcher, Eastern Woeguewee, Acadian Flycatcher, Cerulean Warbler and Cai
Warbler

A pilot captureresighting study witiCerulean Warbler revealed8-day stopoversin
Costa Rica

>

>

An occupancymodel forCanada Warbler reveals key stopover areas at midvations
primarily in Costa Ricads Cordill era
and Costa Rica

>

Likely critical regions for birds on stopover witlo current protection include: 1) the
foothills (5001000 m)of the Caribbean slope of the Cordillera Central in Costa Rica
portions of the Serrania de Talamanca in the Central Valley of Costa Rica ¢
Panama



BACKGROUND

Close to 300 species of landbirds, whose combined populations represent billions of birds,
migrate between the Neotropics and North America. Many of these species make an
annual round trip of over 10,000 km, and those species thagrate farthest are often
those experiencing the greatest declines. For many species, migration is by far the
greatest source of mortality during their annual cycle, such that degradation of major
stopover sites can lead to significant declines, threatgnihe viability of populations
across the Western Hemisphere.

To successfully migrate between their breeding and wintering grounds, Nearctic
Neotropical migrants typically depend on a series of (stopover) sites along the length of
their migratory route,which provide critical resources such as the fuel for migratory
flights, safe roosting sites, and refuges where birds can make emergency stops. Outside of
North America, the funneshaped geography of Central America and the biogeography of
northern Colomim, act as bottlenecks, concentrating millions of migratory landbirds into a
tiny area (relative to their breeding grounds), magnifying the importance of Neotropical
stopover sites. Birds migrating through this region may also face major barriers such as
the Caribbean Sea and Gulf of Mexico, necessitating the existence of vital stopover regions
where the fuel for a safe crossing can be attained. Indeed, recent work in Colombia has
highlighted the enormous influence that individual stopover sites can haveigratory
journeys. These findings highlight an urgent need to identify Neotropical stopover regions.

To address this need, thheotropical Flyways ProjecfNFP) has been operating since
2016 with the goals of: (1) rapidly discover and map new stopovers sites; (2) determine
habitat quality and stopover behavior at these sites; (3) develop conservation strategies at
key stopover sites; and (4) train and buitdpacity among htountry biologists and
managers to protect sites and continue letggm monitoring. The scope of the NFP
currently extends to six countries in Central and South America. Among tRasema

and Costa Ricare expected to bekey regiors along the routes of many species, with
recent evidence implying the existence of a major stopover region on the Caribbean slope
of Costa Ric#or the declining and Vulnerable Cerulean Warblgtg://www.cerulea.org),

as well as for Canada Warbler in the Talamanca mountamser Central Americes a
highly strategiaegion for migratory birds, being one of the narrowegbints along the
entire Central American corridor. This causes millions of birds to concerditatg very
narrow flyways increasing the value of the habitats they use there. Understanding how
migratory birds use the diversity of habitats and regions preseRiainama andCosta Rica

is therefore a priority for the NFP.

In this report, we presentresuts from occupancy surveys carried out acrésnama
during fall 2017 andCosta Rica ding fall 2018 that were designed tadentify key
stopover areas. We alspresent he first generation of occupancy models for Canada
Warblerbased on data from Costadaj Panama and Colombia.


http://www.cerulea.org/

METHODS

A seres of study sites were established across Panama (8 primary sites) and Costa Rica (11 primary
sites) in order to cover the main elevation and precipitation gradients present in the reginnl(

& 2). Sites were also selected to cover the geography of both countries, bearing in mind where
migratory birds would be expected to arrive or be concentrated by local geography.

At each site we deployed the same methodology consisting of four different gotstopassive
transects; playback points; foraging observations; and migration counts (see biicaddition, a
mist-netting station was established in Costa Rica and Cerulean Warbler were marked with
individual color bands to facilitate Resightings #mel estimation of stopover durations.

Figure 1.Study sites across Panama (2017) and Colombia (surveyed in 2016) covering the main
gradients of elevation and precipitation.
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Protocols

OCCUPANCY SURVERASSIVE TRANSECTS

21 August through 3 November 2017 & 2018

19 primarystudy sites 2 subsites

8 transects (100 m in length) established per site
Transects 150 m apart and surveyed during 10 minutesi; % '
Transects visited on four occasions in each of
seven periods (each 10 days long)

All migratory birdsieard and seemvererecorded

28 repetitions of each transect spread across fall migral

> > > > >

> >

OCCUPANCY SURVEMISAYBACROINTS

21 August through 3 November 2017 & 2018
Speaker placed in the middle of each transect
Reproduction of owl mobbing sequence during 6 minutes
Allmigrants attracted to recording noted
One playback per transect per period

A total of 7 playbacks per transect during the study perioc...

> > > > > >

FORRAGING OBSERVATIONS

A Timed observations of individual birds

All attacks with bill recorded

Attacks characterized as being directed towards:
an insectfruit or a flower

Duration, habitat and substrate attacks recorded

> > >

)

TIMED MIGRATIKDCOUNTS
A 21 August through 3 November 2017 & 2018
A Point were establishedacross several sitdsr counts
A Counts lastedetween 10 minutes and two hours

CAPTURERESIGHTINGS OF CERULEAN WARBLER COSTA
A 25 August through 10 September 2018
A Capture of Cerulean Warblers and color banding
A Led by Ernesto Carman from Proyecto Cerulea




RESULTS

The following section isdivided into three sub-sections covering Panama, Costa Rica and
occupancy modeling for Canada Warbler.

PANAMAg FALL 2017

2105 repetitionsof 100 individual transect§ able J)
46,125individualsof 63 specie®f migratory landbirds recorded on transectszple 2
220,022 individual®f 15 speciesecorded on migration counts @ble 3.

Migration phenology
Marked variation between speciesearly arrivers may be making stopoversy(ire4)
Early birds: Western Woedewee, Blackburnian Warbler, Canada Warbler, Glided Flycatcher
Multiple hurricanes appeared to delay migration in several species e.g. Scarlet Tanager

Migrant Community
63 species of migratory landbirds
3 classed asear-threatened or vulnerable 11 on the North American Watchlistable 2
Commonest species included Canada Warbler, Western ViPesebe and
Blackburnian Warbler en route to South Americay(ire3)
High concentration of diurnal raptors ov8endero La Gloria éble 9
Aerial insectivores abundant on Caribbean slope of Central reginie 2 & )

Patterns by region and elevation
Species of concermore abundant in the Serrania de Talamanca: Cerulean, Guldeyed, and
Canada Warblers, @8-sided Flycatcher/@ble 9
Species with preference for higher elevations: Blackburnian Warbler, Canada Warbler
Mid-St SGIF GA2yayY { & Lblegste@Watbler ¢ K NHza K> . | &
More generalist: Regyed Vireo, Summer Tanager

Foraging Sequences
365foraging sequences were recorded for 28 species, totaling 30,990 seconds
9 of 14 commonest species insectivores, 5 also consumed fruit, includify &ssted Warbler

Stopovers
Occupancy rates support stopoversc{uret)
Show highland concentrations for Blackburnian, Canada Warbler and WesternRNéoazk
Analyses in progress to identify patterns in other species




Table 1 Survey effort acrosstudy sitedn Panamaetween 4 September and ZJctober 2017.

No. Transects  Passive Transect Playback Points Migration Counts

Study Site Established (Number of (Number of (minutes)
Repetitions) repetitions)

1. Canopy Tower 8 204 46 0

2. Gamboa 8 191 42 275

3. Sierra Llorona 20 441 111 796

4. Puerto Lindo 14 304 76 390

5. Valle de la Mina 20 439 109 75

6. Fortuna Cabins 14 (+4) 288 57 115

7. RF Palo Seco 6 62 17 0

8. Sendero la Gloria 6 (+2) 176 6 1229

Hurrlcanes in the Canbbean Basm durlng September 2017

Figure3. The 20 mostbundant migratory landbirds during surveys in Panama, excluding birds
overflying study sites.
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Figure 4. Fall mgration phenology of 12 migratory landbirdmsel on totals recordedduring
transects and playback poinitseach ofsixequalperiods between September and October 2017.
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Table 2 Total rumber of individuals by species recordaideach ofthe eight study sitegn Panama
through passive trasects and playback points between the&séptember and 27 Octob2017.

: 2 g &

= § 9 3

g & g g

<@ 2 LL 3
Common Name T>u 7 @ §

Elevation 1200 800m 500m 100 m

Turkey Vulture 660 800 175 18 1653
Osprey 5 4 4 16 29
Swallowtailed Kite 20 20
Mississippi Kite 6 189 20 15708 15923
Broadwinged Hawk 14 1204 @ 189 9 8383 | 9799
Swainson's Hawk 142 26 1 208 377
Merlin 1 4 2 7
Peregrine Falcon 12 1 3 16
Blackbilled CuckodrL 1 1
Yellowb. CuckooCD CO 2 3 1 6
Common NighthawicD 3 1 2 123 129
Black SwiftYL CO 81 81
Chimney Swif€D CO 41 52 1366 111 1570
Olives.FlycatcheNTCO 3 4 4 3 12 1 42 69
Eastern WoodPewee CO 38 47 88 161 22 27 7 54 444
Western WoodPewee 5 2 49 35 3 27 121
Acadian Flycatche€O 4 28 8 6 9 1 6 62
Willow Flycatcher 2 2
Alder Flycatcher 2 1 2 5
Trails Flycatcher 1 2 2 7 2 9 23
Greatcrested Flycatcher 2 7 8 69 11 2 1 100
Sulphurbellied Flycatcher 4 2 6 12
Eastern Kingbird 318 20 203 270 811
Gray Kingbird 3 3
Bank SwallovCO 276 141 213 409 266 1305
Barn SwallowCD CO 1353 © 123 43 258 333 2110
Cliff Swallow 144 44 23 163 48 285 707
Swallow sp. 109 53 4493 | 4655
Veery 1 3 9 7 3 23
Graycheeked Thrush 1 4 27 27 22 4 85
Swainson's Thrush 42 27 72 99 379 145 3 120 887
Gray Catbird 2 2
Yellowthroated Vireo 1 1 3 2 16 1 24








































