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A Revised List of Birds
of Barro Colorado Island, Panama

Edwin 0. Willis
and Eugene Eisenmann

Introduction

The birds of Barro Colorado Island, a reserve of
about 1480 ha (3650 acres) of tropical forest in
Gatun Lake in the Panama Canal Zone, have been
studied at various times over the past fifty years
(Chapman, 1929, 1938; Eisenmann, 1952). Recently,
Willis (1974) found that some species of birds were
disappearing from the island. Here we document
this process of change, and bring a list of the birds
for the island up to date as of April 1978, using
published and unpublished records of many ob-
servers. We briefly outline the recent history of
the island, lake, and vegetation, and we summarize
ornithological studies. In the annotated list of
species, we give present and former status of birds,
breeding records, and comments on habitats as
indicating possible reasons for status or changes
in status. Comparisons are chiefly with the status
and habitats reported by Eisenmann (1952) and
Chapman (1938).

ACKNOWLEDGMENTS.—Barro Colorado Island has
bscome internationally famous as a biological re-
serve and attracts visitors from throughout the
world—often for their first experience with the
American tropics. For records of birds, we are in-
debted to many such visitors, too numerous to list
here by name. When we use a record for the anno-
tated list, the name of the observer is given.

For sponsoring studies on Barro Colorado Island,

Edwin O. Willis, Smithsonian Tropical Research Institute,
P.O. Box 2072, Balboa, Canal Zone. Eugene Eisenmann,
American Museum of Natural History, New York, N.Y.

Willis thanks the National Science Foundation, the
Frank M. Chapman Fund of the American Museum
of Natural History, the Woodrow Wilson Founda-
tion, Oberlin College, Sigma Xi, and the Smith-
sonian Tropical Research Institute.

Recent Geographical and Ecological History

Barro Colorado Island is a forested hilltop that
reaches 164 m (540 ft) elevation. It is centered just
southwest of 9°10'N and 79°50'W, at about 26 km
south of the Caribbean Sea and 32 km northwest
of the Pacific Ocean, on the Atlantic slope of
central Panama. It is irregular in shape, and ranges
from about three to six km in diameter. Originally
a part of the lowland forest, between 1912 and
1914 it was isolated when the large artificial Gatun
Lake rose to about 26 m (85 ft) behind Gatun Dam
on the central Chagres River to form the central
part of the Panama Canal. At several places, main-
land forest is less than one kilometer from the
island.

The island became a biological reserve on 17
April 1923, and a few farmers who had cleared
small areas were paid for their claims (Chapman,
1938). Presently it is managed by the Smithsonian
Tropical Research Institute. Except for small clear-
ings for a laboratory and for navigation lights and
markers along shore, and for some 40 km of named
trails marked (for the most part) every 100 m by
signposts, the forest has been allowed to grow. This
does not mean that the habitats and birdlife have
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remained the same, as the following paragraphs
show for the main habitats and the annotated list
shows for the birds.

LAKE AND LAKE SHORE.—Gatun Lake and its
borders have changed for two reasons: growth of
extensive mats of introduced water weeds (Hydrilla
species) since 1965; and spread of a cichlid fish
known as "peacock bass" (Cichla ocellaris), efficient
fish-eaters introduced about 1971 that have elimi-
nated the prey of certain fish-eating birds (Zaret
and Paine, 1973). As is detailed in the annotated list,
the growth of Hydrilla added Common Gallinules
and increased populations of some other birds,
but the spread of peacock bass eliminated many
herons, kingfishers, terns, and gulls.

Prior to declines in bird numbers due to com-
petition with the peacock bass, the lake attracted
many offshore birds in the rainy season (May-
December). Flocks of Black Terns and Laughing
Gulls joined tarpon (Tarpon atlanticus) in chasing
small fish (Melaniris chagresi), and at times Para-
sitic Jaegers pursued the gulls. There may have
been greater nutrient supplies and hence greater
plankton and fish productivity in the rainy season.
The absence of dry season choppiness (a result of
northeast trade winds) may also have favored off-
shore birds in the wet season.

Along less exposed shores, there are submerged
water weeds (formerly Chara species, now Hydrilla),
and shore communities of floating grasses or emer-
gents SITS gradually spreading as rainy season floods
wash material into certain coves, such as opposite
the ends of Shannon and Pearson trails. Shaded
inlets lack aquatic vegetation, and are slowly filling
with debris from the forest. The "esteros" referred to
in Barro Colorado literature are long narrow inlets,
actually drowned stream valleys. Exposed shores
rairje from shelving cliffs to short rocky or muddy
beaches, which attract only a few migrant sand-
pipers and waterthrushes.

CLEARINGS AND FOREST BORDERS.—Grassy or weedy
clcai ing> near navigation lights off Miller Trail and
around a house at the end of Drayton Trail are
cleared regularly. Tiny clearings for navigation
signs and bush-overgrown former house sites at the
ends of Barbour, Harvard, and Zetek trails also
attract occasional birds of open habitats. The 66-km
shoreline (measured from a 1927 map) forms an
edge that attracts certain flycatchers and other birds
of forest edge or open areas. Wind and treefall dam-

age along exposed shores and on some ridges, such
as near Wheeler Trail 8, keeps some forest fringes
in a perpetually immature state. Within the forest,
there are some large treefalls. The main area for
open-country or forest-edge birds, and certainly the
best-explored one, is the 2-ha (5-acre) laboratory
clearing.

The laboratory clearing has become less open
since a banana plantation north of the dock was
allowed to revert to second growth in 1957, and
canopy and forest-edge birds regularly cross it.
Several birds of bushy and grassy areas, still com-
mon at Frijoles across the lake or on 4-ha (10-acre)
Mona Grita Island near Burrunga Point (some-
times called Harvard Point), have disappeared from
the clearing in recent years. Bushy undergrowth
near little-used animal cages at Allee Creek north
of the laboratory, and a weir-tower complex for
environmental surveillance (Windsor, 1975) by
Lutz Creek south of the laboratory, appear to repel
some forest birds but do not attract those of dis-
turbed areas.

FORESTS.—The forests of the island may be di-
vided into old forest and young forest. Some 705 ha
(much of the southwestern half of the island, plus
some small areas near the laboratory) are in old
forest, according to planimetric analysis of a map
(Figure 1) kindly furnished by a plant ecologist,
Robin B. Foster. Bennett (1963) suggests that In-
dians must have cleared much of this region before
the Spanish conquest, and Knight (1975) thinks
that old forests may be only 130 years old and
still changing in species composition. For earlier
views of the successional ecology, see Kenoyer
(1929). In general aspect, the old forests seem to
be changing little except for local regrowth follow-
ing treefalls. Huge espave" (Anacardium excelsum),
almendro (Dipteryx panamensis), cativo (Prioria
copaifera), and ceiba (Ceiba pentandra), or other
trees, are scattered through a patchwork of tree-
falls of various ages. Dense patches of wild pine-
apple {Ananas magdalenae) clutter the undergrowth
in places. A clump-forming palm (Oenocarpus
panamensis) is often common in the understory.

Young forests, some 770 ha on the northeastern
half of the island or on points, have been growing
for 50-80 years (Knight, 1975). Although they have
some of the same plants as old forest, they seem to
vary less than do old forests, perhaps because they
are even-aged rather than a patchwork of treefall
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FIGURE 1.—Limits of old versus young forest on Barro Colorado Island. Striped areas indicate
old forest, based on information furnished by Robin Foster.

zones. Generally they are uncluttered, except on
windy ridges or edges where lianas loop through
low vegetation. More trees are deciduous than in
old forest, so that more light reaches the understory
in the dry season. These forests have opened out
underneath, increased in height, and changed in
species over the years we have visited Panama.

The low stature of young forest is generally
attributed to former agricultural use. Knight (pers.
comm.) found one old resident who said that a
windstorm felled much of the forest on Barbour
Point in 1919, which could be an alternative ex-
planation. Piles of bottles and evidence of houses

near Wheeler Trail 8 and Lake Trail 5 indicate,
however, that previous human use is likely to be the
main reason why the young forest is under 100 years
old.

In some places, such as the escarpment west of
Conrad Trail 2, landslides and treefalls create large
clearings, soon growing up to scrub or young forest,
within the borders of old or young forest. Several
days of drizzling rain in November 1959 caused
numerous landslides; the south edge of the labora-
tory clearing is the site of one such major slide.
On 1 October 1961, a windstorm that came up
from the south toppled scattered groups of trees
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in old forest and created habitats that encouraged
an increase in treefall birds (Willis and Oniki,
1972); a large treefall north of Zetek Trail 23
resulted from a 1973 storm. Normal northerly to
easterly (rainy season) or northeasterly (dry season)
winds have less effect.

Forest streams on the island dry up or become
chains of pools in the dry season, as does a forest-
shaded swamp of wild pineapple north of Armour
Trail on the central and flat basalt cap of the
island. The best streams, including small flood-
plains, are below American Museum Trail 3. A
few herons, Pygmy Kingfishers, and wintering
waterthrushes are nearly the only birds that use
streams for feeding. Steep-walled canyons in the
Bohio Conglomerate around the basalt cap provide
humid forest zones favored by some birds (Willis,
1973b); the flat Caimito Formation of Barbour
Point (Woodring, 1958) favors other species, such
as Gray-headed Tanagers among the ant-following
birds.

CLIMATE, PLANTS, AND ANIMALS.—The average
annual rainfall (1925-1971) is about 2600 mm
(106 in.); October and November are the rainiest
months. The four warmer dry season months, Janu-
ary through April, supply only about 211 mm (8.5
in), of this total. Fluctuations from year to year
and away from the mean for a given month are
to be expected, with some rainy seasons (1968, for
example) only six months long (Willis, 1974).
Occasional dry weather in the rainy season marks
hurricane weather to the north, while occasional
frontal drizzles or downpours in the dry season
mark cold waves to the north. Heavy rains in the
1970 dry season caused early flowering of almendro
trees, but fruit failed to set because pollinators
were absent; mammals that normally would have
eaten almendros the following December starved
or tore up wild pineapples and tree bark (Robin B.
Foster, pers. comm.). Chapman (1938) records a
similar period of starvation that brought white-
Hpped peccaries (Tayassu pecari) to the clearing.
Little is known about the effects of such climatic
or mammalian fluctuations on birds.

Some mammal and reptile populations have
changed since the island became a reserve, and may
compete with or prey on birds. White-faced mon-
keys (Cebits capucinus) and reintroduced spider
monkeys (A teles geoffroyi) may rob nests of birds
or compete with them for food. Such mammals as

white-lipped peccaries appear to have died out, but
coatimundi (Nasua narica) and agouti (Dasyprocta
agouti) are flourishing. Puma (Felis concolor) are
gone, but ocelots and jaguarundis (F. pardalis and
F. yagouarundi) or tayras (Eira barbara) are oc-
casionally seen. Myers and Rand (1969) note that
some frogs and lizards have disappeared, but some
snakes are very numerous—especially the nest-
robbing Pseustes poecilonotus and Spilotes pullatus.
Barro Colorado has unusually high nest-predation
rates (Y. Oniki, MS), and there may be many small
nest-robbers because of losses of large predators like
pumas.

Little is known of changes in insect or plant
populations over the years. Since 1965, the hydrilla
mats have greatly increased populations of a mos-
quito, Anopheles albitarsus, whose larvae puncture
the water plants for air. Such mosquitoes may be
vectors for avian disease.

Ornithological Studies

Eisenmann (1952) has reviewed the early ornitho-
logical history (with bibliography) of Barro Colo-
rado Island, so it is not repeated here. He visited
the island many times from 1937 to 1951 (when his
paper was completed), almost annually from 1952
to 1967, and was present for a day and a half in
1974; Barro Colorado data are included in several
of his later papers (e.g., 1955, 1961, 1970). Johnson
(1953, 1954) visited in 1948 and worked chiefly on
mixed insectivorous bird flocks. C. B. Koford had
charge of the island during the year 1956-1957;
he netted and banded a number of birds, some of
which provided interesting recaptures many years
later (Crebbs, 1955). Martin H. Moynihan took
charge of Barro Colorado in 1957 and his super-
vision continued until the mid-1970's; most of his
work with birds was done off the island, but Moyni-
han (1960, 1962) and helpers did important studies
of mixed flocks of tanagers and honeycreepers about
the clearing, and, with the assistance of T. C.
Crebbs, Jr., did some netting and banding on and
near the Island. Neal G. Smith, another Smith-
sonian Tropical Research Institute scientist, who
arrived in 1963 and contributed observations to
this paper, has done his ornithological work chiefly
off the island, particularly in relation to brood
parasites and their hosts (see 1968). Meanwhile,
Willis worked on the island every year from 1960
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to 1971, and in January-March 1977, chiefly study-
ing the behavior and populations of birds that
follow army ants; he has published many papers
using Barro Colorado Island information (1963,
1966a, 1966b, 1967, 1972a, 1972b, 1972c, 1973a,
1973b, 1974; Willis and Oniki, 1972; Wilson and
Willis, 1975).

Other recent workers have included Kilham
(1972) on woodpeckers; Leek (1972, 1975) on fruit-
eating birds and bird weights; Oniki (1972, 1975)
on bird temperatures and on Slaty Antshrikes;
Ricklefs (1969, 1971) on nesting mortality and
Mangrove Swallows; Wiley (1971), and J.N.M.
Smith later in the 1970's, on antwren flocks; W. John
Smith (1966) and coworkers during the 1960's to
1978 on flycatchers and caciques; and Michael
Perrone during 1972-1973 on peacock bass and
lakeshore birds. E. S. Morton (1971, 1973, 1975,
1977) did some of his work on bird vocalizations,
fruit-eating birds, food of migrants, and wren be-
havior on the islands. Wetmore's multi-volume
Panama work (1965, 1968, 1972) contains numerous
references to birds on Barro Colorado; and this is
true of books and papers by many other authors.
Skutch (1971 list) still publishes papers including
material based on his early work on Barro Colorado,
so that the bird publications from work done in
the 1930s still outnumber publications from the
second peak of research in recent years.

A Christmas census from Frijoles to Barro Colo-
rado (Leek and Wilson, 1970) is useful but incom-
plete. Slud (1976) censused birds on the island
briefly in 1966, but did not list species. Another
census (MacArthur, Recher, and Cody, 1966) lacked
comparability because of several misidentifications,
including wrens for antwrens, and Myiarchus
panamensis for M. crinitus. Even with a new Pan-
ama field guide (Ridgely, 1976; for some additional
illustrations see Davis, 1972) the identification of
tropical forest birds can be difficult. We have tried
to be careful about accepting records of birds for
the present list, but realize that occasional errors of
identification may have been included. In question-
ing or rejecting the inclusion of a few species listed
by Chapman (1937) or Eisenmann {1952), we have
taken into consideration the previous experience
in the neotropics of the observers who made the
sight identifications, and the fact that at the time
Panama bird distribution was very inadequately
known and there was no guide for field identifica-

tion covering all the species likely to occur on
Barro Colorado Island or indicating their usual
habitat. Even today distinguishing certain species
in the field is difficult, and much remains to be
learned as to habitat niche and details of distribu-
tion of many Canal Zone birds.

Comments on the Annotated List

The following list gives 366 kinds of birds that
have been recorded on Barro Colorado Island. As-
terisks mark birds that have been collected on
the island. In view of the long-existing policy not
to collect animals, lack of a specimen has little
significance. Existence of a specimen need not mean
that the species still occurs, and should never
justify casual identification. Nomenclature and se-
quence of names follow Ridgely (1976). The anno-
tations give relative abundance or specific records
with dates, habitats, common vocalizations sylla-
bized by Willis (unless otherwise specified), and
breeding records. Details of many early breeding
records and a number of additional vocalizations or
different syllabizations are given by Eisenmann
(1952). Ridgely (1976) also gives many other vocali-
zations, usually drawn from information provided
by Eisenmann. Symbols indicate if a species is a
breeding resident (R), occasional vagrant (V) from
the mainland or ocean, or a migrant breeding to
the north (N) or south (S). Birds that stay on the
water or grassy marshes are marked "w". If sym-
bols are enclosed by parentheses the species no
longer breeds on the island, although it may occur
as a vagrant.

Birds that we assume or know to have bred on
the island in the 1930s (Chapman, 1929, 1938)
number 199 species, plus 9 species restricted to the
lake or grassy marshes along the shores of the
island. Seven other breeding species (Tiny Hawk,
Long-tailed Tyrant, Great Kiskadee, etc.) immi-
grated from nearby areas of Panama to the island's
land area and two others (Least Grebe, Common
Gallinule) to its water edges, bringing the total of
residents to 217 species.

Four of the nine immigrants (Green-and-rufous
Kingfisher, Plain Wren, Buff-rumped Warbler, and
Dusky-faced Tanager) apparently have failed to
maintain populations and are again gone from the
island. Fifty-one other residents no longer breed
on the island, so that the breeding avifauna has
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decreased from 208 in the early 1930s to 162 species
(including five immigrants) in 1977. Small numbers
of two extirpated species (White-breasted Wood-
Wren, Song Wren) were reintroduced in 1976 by
E. S. Morton, which, if they became re-established,
would bring the total to 164. If a few recent White-
necked Puffbirds and one Nightingale Wren are
breeding rather than vagrant, the present total
would be 164. One additional species, the Slate-
colored Seedeater, is considered a vagrant but may
breed in years of bamboo seed crops.

Some species seem to breed on the island but
disappear from it in nonbreeding months: Piratic
Flycatchers, Red-legged Honeycreepers, Giant Cow-
birds, and (formerly) Yellow-green Vireos. They are
listed as resident species. The flycatcher and vireo
are known to be migratory in Panama, apparently
going to South America after the breeding season
(Morton, 1977).

Vagrant species (or local migrants) from else-
where in central Panama number 66; 15 wander
to the lake or its edges rather than to the island
itself. Some may breed occasionally or, without
breeding, use the island as part of their home
ranges—White-collared Swifts, for instance. Others
probably once bred on the island, and perhaps
should be listed among the residents that have
vanished from it. (Gray-cheeked Nunlet, White-
fronted Nunbird, Spot-crowned Barbet, and Red-
billed Scythebill may well have bred; others not
even on the list probably occurred in the 1920s
but were overlooked.) Most vagrants appear in the
clearing or along the lake shore, and might breed
if there were suitable semi-open habitat. A few,
notably a male Lance-tailed Manakin that sang
near Wheeler Trail 8 for several years, require
second-growth or dry forests. Only eight vagrant
species are forest birds, and several of these are
vagrants from nearby hill areas (altitudinal or
seasonal migrants?: Green Hermits, White-ringed
Flycatchers, White-throated Robins, and Bay-headed
Tanagers) rather than from lowland forests. Yellow-
headed Parrots may have been seasonal migrants
from savanna areas, as some Red-lored Parrots are
local migrants today. Plumbeous and Swallow-tailed
Kites may be chiefly migrants from further north
in Middle America; but, as the Panamanian popu-
lations are also migratory, some may be local
vagrants.

Undoubted migrants number 83 species, two

breeding south of Panama and 81 breeding north
of Panama. Several other species presently listed as
vagrants from elsewhere in Panama (Little Blue
Herons, for instance) may also be migrants from
the north. Of the northern migrants, 25 are lake
birds and 56 are birds of the forest, clearing, or
edges. The island seems good for migrants com-
pared to similar forests on the mainland, perhaps
because of declines in species of resident birds.
Analyses (Willis, MS) suggest that one bird in seven
on the island is a migrant during October, the peak
month for migrants. Visitors often see migrants
more easily than resident birds, since many migrants
forage conspicuously around clearings rather than
hide in the forest as do local birds.

Eisenmann believes that many vagrants (espe-
cially insectivores and seed-eaters) from cleared and
semiopen mainland areas appear on the island
during the dry season, when open areas become
parched. Because of preservation of the forest, the
island remains more humid than many nearby
mainland areas at this season. Also, immature birds
are likely to occur well after the breeding season
(mainly March-August in Panama) when they have
become independent and are searching for suitable
habitats.

Loss of Species

The rate of bird extirpations is of considerable
interest; but, to be certain, one needs the last dates
when species were recorded. We would appreciate
corrections if the last dates given in the annotated
list are not the last dates recorded by visitors. Ap-
parently 5 species disappeared in the decade 1926
to 1935, 9 more by 1945, 11 by 1955, and 13 per
decade since then. The low rate of loss in the early
years may reflect failure to record some species that
soon disappeared. Ornithologists visiting the island
should keep lists of all species seen and send them
to us and the Smithsonian Tropical Research Insti-
tute, for a list may include what might turn out to
be the last record of some species.

Losses of resident birds from Barro Colorado have
attracted attention because this is the best-docu-
mented case of an isolated reserve losing species in
the way predicted by theories of island biogeography
(MacArthur and Wilson, 1967). Some of the birds,
however, have disappeared because of habitat


