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ABSTRACT

Observations over ten years of the passage of Buteo platypterus, B. swainsoni, Cathartes
aura, and [ctinia spp. through the Isthmus of Panama suggest that for the autumnal or rainy
season migration from North to South America, the enormous numbers that can be seen can
be counted only by photographic analysis. The method is expensive and time-consuming,
but these counts are verifiable and indicate that most ‘estimates’ are gross exaggerations.
Yet even at the Isthmus, where the flight is most concentrated, the vagaries of meteorologi-
cal conditions make meaningful year to year comparisons of numbers impossible. In
addition, no comparison is possible between the numbers moving through the Isthmus into
South America with those coming back. This is because, in addition to the unpredictable
cloud cover, the north-east trade winds cause the flight to spread out so that even
photography from several sites fails adequately to sample the birds. Thus even at the best
site in the New World, counting raptors would seem to be futile, for it yields no biologically
meaningful data.

During the southward passage, once the flocks have been concentrated by the Mexican
plateau and the Gulf of Mexico, the flight is an almost straight line, avoiding extensive
overwater passage into South America. The converse is true on the northward flight except
that the raptors fly more on the Caribbean side of the Central American mountains. At the
time when Buteo swainsoni, Cathartes aura and B. platypterus become concentrated into
flocks, usually south of latitude 30 N, they apparently do not feed until they reach their
non-breeding resident areas. The same would appear to be true on their northward flight
until the flocks disperse, usually just north of the U.S.-Mexico border. Ictinia plumbea, an
intratropical migrant, feeds during migration, but its close relative, I. mississippiensis, feeds
much less and probably travels farther. That some species should feed while others do not
correlates well with their chief mode of flying. Ictinia spp. use powered flight much more
than do other raptors.

Aircraft were employed in 1981 to examine more closely the various methods of flight
exhibited by these raptors. Significant midday passage by all except Cathartes occurred
inside the base of long lenticular clouds in which lift was constant. The birds were able to
cover considerable distances without sink, and were invisible to ground observers. Normal
flight altitudes were between 375m and 2650m above ground. In mountain areas flocks often
travelled at 4000-6000m above sea level. Under mid-afternoon storm conditions, the flocks
either tried to avoid the storms, often unsuccessfully, or rose to altitudes possibly approach-
ing 9000m.
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INTRODUCTION

This paper describes the passage of several raptor species through the Isthmus of
Panama to and from North and South America. The Isthmus is approximately
80km wide at its narrowest part but the actual migration path is in reality much
narrower, as the raptors, with the exception of the Ictinia kites, seldom deviate
more than 16km from the low continental divide (Figures 1, 2, 3 and 4). Thusitis
one of the best locations in Central America for the study of raptor migration.
Smith (1980) gave an overview of the rainy season (October—November)
movement of the raptors into the tropics with observations from 1970-78,
describing three species and their ecology in passage and during their residence
for up to six months in Central and South America. Here, the data are extended
through 1981, comparing the movements in both directions and also the Ictinia
spp. kite movements, which are somewhat peculiar. Emphasis is placed on the
methodology of counting the raptors and the question of whether such attempts
yield biologically meaningful information. The use of aircraft and telescopes as
tools to obtain information on the energetics involved and the flight strategies
employed are described. Some data are presented which permit speculation on
the possible sources of mortality for soaring raptors when making such flights.

SPECIES OF MIGRANT HAWKS, VULTURES AND KITES

Broad-winged Hawk (Buteo platypterus)

This small buteo (350g to 500g) is resident on some West Indian islands; it also
occurs from October to April in secondary habitats from Costa Rica southwards
throughout northern South America as a non-breeder, and migrates to its
breeding area in eastern North America where it resides from late April to early
September (Brown & Amadon 1968; Heintzelman 1975). Its migration route may
be viewed as the straightest line between eastern North America and the tropics
without flying over the Gulf of Mexico. There is a possibility that some individuals
might shorten this route by flying down the peninsula of Florida and overwater to
Cuba, whence they might move down the West Indies or cross directly to Yucatan
and then onward into Central and South America (Smith 1980). Whether or not
this occurs has still not been resolved, but it is of interest that the first mention of
a raptor migration in the New World (in approximately 1520) was by Olviedo,
who remarked on a hawk flight coming from the north-west and passing over Cuba
to the south-west (Baughman 1947). A sighting of some 500 migrating Broad-
wings over the island of Tobago is again suggestive of a trans-West Indian Route
for at least some individuals (Rowlett 1980).

Swainson’s Hawk (Buteo swainsoni)

A medium-sized hawk with several colour phases. Most of the population migrate
approximately 10,000km or more between southern South America and western
North America. Between November and March it is said to be a non-breeding
resident of pampa-like habitat in Uruguay, Argentina and possibly elsewhere in
Brazil and Chile (Brown & Amadon 1968; Houston 1974; Smith 1980). It breeds
in western North America in similar habitat from late April to September. Thus
almost four months a year are spent on migration. There is an increasing number
of sightings in North America during the North Temperate winter (Browning
1974) and at least one record from Argentina in May (Houston 1974). L have seen
individuals in December and February in Panama.
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Weight data collected show a wide range, from 508g to 1200g (W. Clarke in litt. ;
P. Bloom in /irt.}, which is to be expected in a species displaying this sort of
movement pattern. None of the nine migrants that I collected in Panama weighed
less than 954g. (See Energetics section for further discussion.)

Turkey Vulture (Cathartes aura)

This 1200g-2000g long-winged cathartid vulture breeds almost throughout the
New World. Although birds withdraw from the northern limits of their range in
the North Temperate Zone winter (and presumably do the same at the corre-
sponding season in southern South America), Turkey Vultures appear to be
present throughout southern North America, Central and South America all the
time. Yet the numbers of migrants passing through the Isthmus of Panama are
enormous, exceeding in 1978 those of B. platypterus or B. swainsoni (Table 1).
Wetmore (1965) described three races for Panama, two migrant ones charac-
terized by having all-red heads, and a third, C. a. ruficollis, a supposed resident
form characterized by a yellow band on the back of its red head. In December 1977
45 percent of the vultures syrveyed were red-headed birds (Smith 1980). In 1981
and 1982, despite a much more intensive survey, I could find only red-headed
birds. No yellow-banded vultures were seen between October 1981 and March
1982. But Robert Ridgely (pers. comm.) informs me that in December 1983, in
northern Colombia, he found C. a. ruficollis to be abundant, and did not see any
of the red-headed migrants that so dominated the Panamanian skies. I do not
know the head colour of the birds that breed in Panama nor when they breed, so
I do not know if the ‘resident’” C. a. ruficollis breeds here or is simply a migrant
from South America. Finally, I have no idea of the location of the geographic
areas that generate these enormous numbers.

Table 1: Counts of migrating raptors passing through the Isthmus of Panama into S.

America from late November. Data from 1972 onwards represent actual counts of

individuals recorded on film. 1971 and 1974 were incomplete samples. Counts of [.
mississippiensis began in 1978.

Buteo Buteo Carthartes Ictinia

Date platypterus swainsoni aura mississippiensis Total

1970 114,509 175,644 190,017 480,641
1971 80,641 77,014 99,612 257,267
1972 395,003 344,409 219222 958,634
1973 341,414 299,718 230,154 871,286
1974 42,209 54,403 31,114 127,726
1976 301,011 207,115 194,646 702,772
1978 283,716 192,011 307,114 2,807 785,648
1981 235,340 267,946 152,887 27,452 773,625
1982 401,270 277,610 296.418 6,107 981,405

Plumbeous Kite (Ictinia plumbea) and Mississippi Kite

(Ictinia mississippiensis)

These allopatric kites are very similar in appearance. The adults of I. plumbea
have rufous in their primaries and three distinct tail bands. Adults of I. mississip-
piensis lack the rufous patch and have no tail bands. Mississippi Kites nest in south
central United States and appear to migrate into South America; their occurrence
in the non-breeding range is poorly documented (Brown & Amadon 1968). The
Plumbeous Kite is essentially a tropical species, occurring from southeastern
Mexico to northern Argentina. It, too, migrates; from both ends of its range. The
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Figure 1: Sites used for observing migrating raptors at the Panama Canal Area. 1. Ancon
Hill (197m); 2. Bahai Hill (236m); 3. Continental Divide (from 90m to 525m).
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Figure 2: The usual October-November (rainy season) migration path taken by soaring
raptors through the Isthmus of Panama under early (07.30~10.00hrs) localized thermal/and
or weak wind condijtions.
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Figure 3:

Paths taken by soaring raptors in the same area during mid- to late day conditions

on days when no widespread storms occurred. At these times (10.30-15.00hrs) thermal lift
is widespread and a mixture of thermal soaring, slope soaring and thermal street gliding is

employed.

ATLANTIC

Figure 4: Normal midday flight paths shown in relation to observation sites. They reflect
the usual location of the Isthmian thermal ‘streets’ employed by the raptors in long distance

gliding.
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Figure 5: The Isthmus of Panama showing the March-April (dry season) flight routes
taken by Buteo platypterus, B. swainsoni and, to a lesser extent, Cathartes aura. The broad
arrows indicate the trade winds prevailing at that time.

two kites are possibly the same biological species and would appear to represent
a classical leap-frog migration pattern in which the terminal.populations migrate
the farthest while those in the central tropics migrate hardly at all.

Up to 1978 Iignored Ictinia kites, possibly because they had passed through the
Isthmus before 1 began my surveys (see Figure 5). But B. platypterus arrived
‘early’ that year and I was forced to discriminate the kites from the buteos as they
occurred together in the same thermals. In the following three years I had a
chance to watch kites of both types on migration in both directions through the
Isthmus. The adults of the two can be separated easily using the proper optical
equipment (see Counting section) but I cannot discriminate between immatures.
Nevertheless, the problem of identification is largely moot since the two kites
migrate at different times.

Plumbeous Kites pass through the Isthmus in early August in flocks of c.
70-100, usually on the Atlantic slope. This route is rather different from that used
by the other raptors (Figures I and 2). While often seen soaring in thermals,
unlike the buteos they are more usually seen flapping with powerful wing strokes.
Again unlike the other raptors, they are often observed actively feeding. Their
movement coincides with a large-scale flight of dragonflies, which they are adept
at catching. The reverse movement occurs in February along more or less the
same route. I have observed feeding also at that time, but much less frequently.
There appear to be fewer insects then.

Mississippi Kites migrate roughly a month later. Although I have observed both
species in the same flock, the major movement of 1. mississippiensis occurs in the
absence of 1. plumbea in late September, and follows a route to the south of the
Continental Divide. I have seen Mississippi Kites feeding only once during the
movement into South America. On 3 September 1982, under windless (no
thermal) conditions, five adults were observed for approximately 20 minutes,
sallying out from a dead tree in a marsh to feed on dragonflies. They then flew on.
Thiollay (pers. comm.) observed mixed flocks of I. plumbea and mississippiensis
in Mexico in an area where grasshoppers were abundant. The Plumbeous Kites
actively hunted the insects while the Mississippi Kites apparently ignored them.
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Figure 6: The February-April (dry season) passage of most of the soaring raptors,

including Ictinia spp., is to the north of the Continental Divide at the Panamanian Isthmus

lowpoint, when the birds employ slope soaring, tacking in and out of the mountain passes

against the northerly trade winds. Should the winds slacken, the birds revert to thermal
soaring. Locations as in Figure I

The latter are said to put on large amounts of fat prior to the southern flight (Bent
1937). The reverse movement in the dry season occurs in April and, as with the
other raptors at that time, is on the Atlantic side of the divide. I have never seen
Mississippi Kites feeding during that season. The adaptive value to these kites of
feeding or not feeding on migration is difficult to evaluate because we really have
no idea of how far they move into South America, or even if this is regular.

COUNTING MIGRATING RAPTORS

Rationale

My initial involvement with this raptor movement was simply to document on film
its spectacular nature. It soon became apparent that it was impossible to estimate
by eye, let alone count, the numbers passing through the narrow aerial corridor
over Panama City. Only after examination of the photographs did I realize how
overestimated were the 'counts' made by me and other observers. There are at
least two reasons for attempting such counts: (1) to obtain reliable data compar-
able within a season between species, and between years for the individual
species; and (2) to compare the numbers of each species moving into South
America with their corresponding numbers in the following reverse migration.

Counting methods

From 1972 onward, I employed 35mm motorized cameras with lenses with focal
lengthsof 85mm, 300mm, and later 1000mm, 1600mm and 2000mm. IusedKodak
Tri-X black and white negativefilm and also colour positive Kodachrome films of



