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Flapping rates of migrating and foraging Turkey Vultures
Cathartes aura in Costa Rica
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Summary

Local and migrating populntions of Turkey Vultures Catliartey aura co-exist in Cost Rica in
autumn and spring (Stiles & Skutch 19891 We studied the flapping rates of individuals from
these two popuiations to compare light modes and the amount of energy invested in active
Maght, Migrants tended 10 1y higher in more stable e than local bieds, which often fly low
owver the lorest canopy while searching for camon, Overall, migrants flapped at lower rates
thun did local, non-mgratory bids. Migrants, but not local birds, flapped more on cloutly
days thun on sunny diys, and more at the start and end of the day than ot mid-day

Résume

[}es populitions résidentes et migratrices d'Urubus & 18le rouge coexiste uu Costa Ricy en
automne et au printemps. La recherche avan pour but de mesurer le taux de battements
d'ailes des mdividus des deus populanons et de comparer fe type de vol ¢t lu quantité
d'énergie mvestie dans 1e vol actif. Les mdividus magrateurs volent génerlement 3 plus
haute altitude dans une atmosphere plus stable que les individus résidents; gui volenta plus
basse alttude a la recherche de nournture. Enmovenne, les olseaux migratewrs battment des
ailes moins souvent que bes oiseaux locaux. Finalement, les individus migrateurs, et non les
individus résidents; battaient plus souvent des arles les journdes nuagcuses que les journées
ensoleilldes, vt auss: au début et & Ia fin de la joumée comparer au miheu de la journée,

Introduction rapior migration flyway in the New World

Most vultures are sedemary or short-  (Bildstein & Zalles 2001). Each autumn,

distance migranis (Mundy o af. 1992},
Exceptions include western North Amenican
populations of Turkey Vultures Catharres
anerat mieridionalis, most of which are long-
distance rrans-equatonial migrunts (kark &
Muossman [99%), Concentrations of mugrating
birds oecur along the Mesoamencan Land

Corridor, the largest and most imporiant

more than five million raptors. meluding
well over one million Turkey Vultures, use
this cormdor. which extends for 4,000 km;,
from the south-western United States Lo
north-western Colombia. Turkey Valtures
migrating along the corndor travel in large
flocks, many of which casily exceed 1,000
mdividuals, and there 15 no indication that
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birds feed during this pan of their migration
(Chapman 1933, K. Bildsiein, pers. obs.).
The Night is particularly concentrated along
severil portions of the Mesoamenican Land
Comdor. including the Canbbean slope of
soth-eastern Costa Ricn

Hirds, ineludhing vultures, fiv differently
depending upon the purpose of their flight
Here we report on the extent of these
differences in long-distance migrating
and local loraging populations of Turkey
Vialtures (O . anrar and rificollis) at the
kKektlds Indigenous Reserve, southeast of
Puerlo Vieypo, Costa Raca, where close 1o
one million vultures migrate each autumn
it Porras-Pefiarandu er af. 2004)

We predicted that magrants, which
typreally soarand plide within and berween
large thermals and thermal sireets while
mugratng . the tropics (Smith 1985a.b)
would have lower Rappmg rates than local
Birds: which, when searching for carrion,
fly ¢loser to und within the more turbulent
boundary layer of smaller deflection
updratis,

Study Area and methods

st desenpiion and location

We observied migrating and local foraging
Turkey Multures at 20-300 m above sea
level at the Kekold: Indigenous Reserve,
southéast of Puerto YViejo. Costa Rica
(09238 N, R2°47'W), between 4 and 17
Octeber 2003, The Kékold: Indigenous
Resdrve 18 located in a 5 ki wide coasial
plain between the Talamanca Mountams
and the Canbbean Sca. In autumn. close
wr three million ptors, meluding close o
one million migratory Turkey Vultures, pass

s

within sight of the reserve (Porras-Pefaranda
ef al. 2004). We recorded the flapping rates
of vultures from a |0 m observation wwer
at the top of a 200 m hill in the reserve.
Vegetabon around the platfornm s second-
growth ramn forest and abandoned cocoa
plantations (Branch & Robichaud 2001).

Observation technigues

All observauons were made by one or two
observers who watched cach Turkey Vullure
during M s sumple perods using 7x35 or
F 2530 binoculars. We recorded the time and
number of wing Maps durng eachobservation
period and noted whether the bird was
soanng or ghding. We determinigd whether
a bird was o migrant or local forager by its
behaviour Birds travelling i large flocks of
=100 burds were considered migrants. They
also fly o @ single coordinated direction for
long distances or they ascended 1 circular
soarmg flight within themmals, In contrast,
when 4 Turkey Vulture 1t seen flying along,
or in a small flock of <10 burds, s consider
a locally foragmg bird. Those resident birds
also exhibited non-directed flight as: they
circled over the forest canopy. Temperature,
cloud cover, precipitation and visibility were
noted hourly. Observauons were made trom
SUNrise to sunset,

Data analvsis

Data were analysed using R statistical system
analysis (R 1.5.1, 2002), Only complete 30 s
bouts of soanng or gliding were used in the
anaiysis. The data recorded durmg ram were
excluded from the analvsis because of the
reduced visibality, Results were considered
significant at P<0.05.
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We used a Kruskal-Wallis non-
parametric test 1o compare the mean flapping
rates between foraging and migrating
birds. When domng so, we only anaiyzed
observitions between 3 and 9 hours afler
sunrise to partially elimmate the mfluence
of fime of day. A correlation analysis was
culeulated with all the data for the foragming

el migrating irds

Results

We recorded the flapping rates of 312 local
fornming Turkey Vultures and 1,045 migrants
during the 10 days of study.

Overnll, igrants flapped significantly less
than local foraging birds (Heorr = 43.90, df
=1, p = 0.001; Tuble 1)

Table | Mean (= SE) flapping rates of Turkey Valture at different times of the day i

Clostn Raca an autumn 2003

Flapping Rate (Haps/30 sec)

Type vulture
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Figure |- Mean flapping rate of migrating and foraging Turkey Valtures belween sunrise

and sunsel in Costa Rica, autamn 2003
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Flapping rate of Turkey Vultures as o function of cloud cover in Costi Rici,

autumn 2003, Daa are for birds flying three 10 mine hours afler sunrise and are grouped

tor four cloud cover calerorics.

Flappmg rates for mugrants were higher at
the begmmmg (= 3 h after sunnse) and end
{=9 h after sunnise) of the day, compared
with mid-day (3-9 h after sunnse) (Heorr
=44.62. df'= 1. p < 0.001: Figure 1, Table
|}, Flapping rates did not differ by time of
day for local bieds (Heorr =039, df = 1. p
=153}

Migrating. but not local, birds showed
4 signilicant correlation between cloud
cover and llapping rate. Migrating birds
flapped more on cloudy days than on sunny
days (Kruskal-Wallis r° = 299, 0 = 668,
p=0.001) but the same was pot rue
for local birds (Kruskal-Walhs ¢ = 139,

n=42d, p - 0,31 Figure 2}

Discussion
Our results show that migrating and foraging
Turkey Vultures do not allocate the same
amount of energy in their Might, This
difference can be explained by the fact
that & migrating bird has limited amounts
of metabolic energy available, as it is not
feeding during its mugration (Chapman
1933, K. Bildstein, pers; obs.), Hence,
migrants need to save energy. which selects
for inexpensive fying behaviour. Thatis not
the case for foraging birds that feed regularly
and can mvest more metabolic energy in
its flight,

The differences in the energy spent in
flight by mugrating and foraging Turkey
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Vultures also can be éxplained by the fact
that these two groups were not fiving in the
same aunespheric conditions, Migrants flew
higher and straighter than local vultures,
which flew lower and frequently tumed,
while searching close above the forest
canopy Tor carrion, These two different
flying environments imply a different use
of the available atmosphenc conditions.
Migranty are ahle to ascend in thermals o
preat heights and glide between them with
lintbe difficultly, whereas toraging birds need
Te remain closer 10 mnd within the boundary
byer in order 1o search for food

Athird possibaluy for the differences
we observed is that the migrants, which
belong predominately, of not exclusively,
1o the meridionabs race, and local birds,
which belong 1o the awra and ruficallis
races, differ i wing shape, wing loadmg,
orboth, and that these anaomcal differences
were responsible for differences in flapping
behaviour. Andain {act, although we have yet
o measure individiuals for such differences.
it appeared 1o us thit migranis had longer
and more pointed wings than did local bards.
On' the other hand. preliminary but fewer
nbscrvations of migranis and foraging birds
in Pennsylvania, USA, where both are
members of the seprenirionalis race, indicate
almost identical, albeit non-significant,
differences in mid-day flight behaviour,
Finally, it is interesting to note that the
Rapping mte of magrating Turkey Vultures
was strongly affected by time of day whereas
thaswis not the case for foraging individuals.
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