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Abstract. In insular faunas, large-bodied species are
thought to be extinction-prone due to small population
sizes. We tested for biogeographic patterns of size-related
avian occurrence on seven Neotropical land-bridge islands
(Trinidad, Tobago, Margarita, Aruba, San Jose, Rey and
Coiba). For each island, we classified breeding land-bird
species into one of six non-overlapping size classes and
compared size distributions to a source pool of adjacent
mainland species.

Both within and between avian families, there was a
slight excess of large-bodied species on islands, compared
to mainland source pools. Thus, there was no evidence that
large-bodied species are extinction-prone and no evidence
of size-related, ecological truncation at the family level.
Neotropical land-bridge islands are separated from the
mainland by relatively narrow water gaps, and there have
probably been numerous opportunities for recolonization
during the past 10,000 years of ‘isolation’.

Fifteen mainland species occurred on mesic land-bridge
islands (Trinidad, Tobago, San Jose, Rey and Coiba) when-
ever appropriate habitat was present. These persistent

species were usually associated with second-growth, clear-
ings, and residential areas. In contrast, thirty-two mainland
species were never found on land-bridge islands in spite of
the presence of appropriate habitat. These missing species
were mostly associated with primary and second-growth
forest. We believe that at least some of the species that
never occur on land-bridge islands are extinction-prone.
This list includes representatives from seventeen avian
families and several diverse foraging guilds (e.g., insec-
tivores, carnivores, and frugivores). The range of body
masses spans almost three orders of magnitude (6650 g).
With respect to body size, we conclude that there are no
simplified ‘rules’ for predicting the occurrence of most
Neotropical bird species in insular communities. However,
species that are often missing from land-bridge islands are
primarily associated with primary or second-growth forest.
These species may require additional autecological study to
ensure their preservation in Neotropical parks.
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INTRODUCTION

The extinction of species following insularization of a com-
munity remains a major focus of theoretical ecology and
conservation biology. Theoretical treatments emphasize the
effect of insular area, a surrogate variable for population
size, on the probability of extinction (e.g. Preston, 1962;
MacArthur & Wilson, 1967). Species—area data are used to
model equilibrium species number, extinction rates, and
time to equilibrium following insularization (Terborgh,
1974, 1975; Soule, Wilcox & Holtby, 1979; Wilson &
Willis, 1975).

In contrast, applied conservation biologists focus less on
area and species number and more on species identity (e.g.
Lynch & Whigham, 1984; Zimmerman & Bierregaard,
1986). The important question is not ‘what is the equilib-
rium species number?’, but ‘which species are likely to go
extinct following insularization?’ or ‘are there any ecologi-

cal or taxonomic similarities among species lost to
extinction?’” Answers to these last two questions may help
biologists devise plans to save targeted species.

The faunas of ‘land-bridge’ islands are a convenient
model of the extinction process. The rise of ocean levels at
the end of the Wisconsinan Glacial of the Pleistocene,
about 10,000 years ago, has provided replicated ‘natural ex-
periments’ (sensu Connell, 1975) on the effects of faunal
insularization. Islands on the continental shelf presently
separated from the mainland by ocean depths of less than
120 m were once connected to the mainland and presum-
ably shared the mainland fauna. Today, these land-bridge
islands support fewer species than mainland tracts of com-
parable area. Most biologists assume that land-bridge island
faunas represent the subset of mainland species that have
resisted extinction, a premise that has served as the basis of
numerous analytical treatments (e.g. Diamond, 1972;
Terborgh, 1974, 1975; Wilcox, 1978; Soule et al., 1979).
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Many analyses have led to the conclusion that extinction
of insular avifaunas is non-random. Species in specialized
families (Faaborg, 1979), frugivorous birds (Terborgh &
Winter, 1978), ground-dwelling species (Karr, 1982a), ant-
following species (Willis, 1974), and, especially, species of
large body size (Willis, 1974, 1980; Terborgh & Winter,
1978) are thought to be extinction prone in insular commu-
nities. The loss of specialist species and of large-bodied
members of ecological guilds has been referred to as ‘eco-
logical truncation’ (Wilson & Willis, 1975).

In higher vertebrates, body size usually correlates with
territory size and population density: large bird and mam-
mal species tend to have larger territories and lower popula-
tion densities than do small species (McNab, 1963;
Schoener, 1968; Damuth, 1981, 1987; Robinson & Red-
ford, 1986). Because extinction probability correlates nega-
tively with population size (MacArthur & Wilson, 1967),
larger species in any taxonomic group may be relatively
extinction-prone (Brown, 1971; Willis, 1974; Brown &
Maurer, 1987; but see Pimm et al., 1988).

For very large bodied species, this generalization is prob-
ably correct. Common sense tells us that a 10,000 or even a
50,000 ha island or nature reserve will not maintain a viable
population of the largest carnivore species (e.g. Harpia har-
pyja (Linnaeus) 1758; see also Figs. 2 and 3 in Brown &
Maurer, 1987). Fortunately, most vertebrate species have
small body sizes, and may require far smaller areas for pop-
ulation persistence. It becomes more of a challenge to pre-
dict what island population of antbird or cricetid rodent will
go extinct and whether extinctions are generally related to
body size for most species in an assemblage.

In this paper we compare the body size distributions of
bird species on seven Neotropical land-bridge islands (Trin-
idad, Tobago, Margarita, Aruba, Coiba, San Jose and Rey)
to the size distribution of species in mainland source pools.
We ask two questions: (1) With respect to body size, are
the species from land-bridge islands a random subset of
mainland species? (2) If not, are certain size-classes of
species, both within and between avian families, consistent-
ly over- or under-represented on islands?

MATERIALS AND METHODS

We compiled lists of breeding land bird species (Colum-
bidae to Corvidae) for the islands of Trinidad, Tobago,
Margarita, Aruba, San Jose, Rey and Coiba. We excluded
bird families ecologically dependent on water (Alcedini-
dae) and those whose breeding status is difficult to establish
(Falconiformes, Apodidae). We also excluded three taxa of
large-bodied species (Tinamidae, Cracidae and Phasiani-
dae) because they are especially susceptible to hunting and
transportation by Amerindians. For each island, we com-
piled a list of breeding species on the adjacent South and
Central American mainlands. To qualify as a potential
land-bridge island species, a mainland species had to occur
within 300 km of the island (Fig. 1). We constructed a se-
parate source pool for each island that was tailored to the
existing island resources and habitats (Table 1). Details of
procedures for compiling island and mainland species lists
can be found in Graves & Gotelli (1983).

TABLE 1. Number of breeding land bird species in the total pool
and habitat pool of seven land-bridge islands. From Graves &
Gotelli (1983).

Total Habitat

pool pool Island
Trinidad 470 445 190
Tobago 399 342 71
Margarita 456 231 63
Coiba 513 348 64
Aruba 434 121 25
San Jose 560 390 36
Rey 560 390 38

It is unclear whether Tobago (Snow, 1985) and Aruba
were ever connected to the mainland. Both islands lie
between the 100 m and 200 m isobaths, so they may have
remained separated from the mainland during the Wiscon-
sinan Glacial, when sea level dropped approximately 120
m. However, for our analysis, we assumed both islands
were connected to the mainland at some time in the past, or
at least were close enough so that their avifaunas were.very
similar to those of adjacent mainland communities.

Habitat availability on land-bridge islands

Historical changes in habitat and habitat differences
between islands and mainland are important sources of bias
in estimating land-bridge island extinctions. The Neo-
tropical climate was much drier during the Pleistocene (e.g.
Haffer, 1974; Bradbury et al., 1981), and some loss of arid-
adapted bird species may have been caused by the dis-
appearance of dry scrub habitat (see Pregill & Olson, 1981)
from presently mesic land-bridge islands (e.g. Trinidad).
Extinctions caused by habitat change or human activity
should be distinguished from extinctions caused by insular-
ization per se (Lynch & Johnson, 1974; Lack, 1976; Olson
& James, 1982). Even in cases where habitats have not
changed historically, some species may be absent from
land-bridge islands because appropriate habitat has always
been lacking. These species were presumably missing even
when the islands were connected to the mainland, and
should not be counted as extinctions.

Existing habitat differences between Neotropical land-
bridge islands and adjacent mainland areas are often
dramatic. For example, of the 434 species in the mainland
source pool for Aruba, less than one third can be consid-
ered as potential island residents, based on the availability
of habitats on Aruba (Table 1). We have incorporated
habitat effects in our analyses by excluding mainland
species from source pools when appropriate habitat was
lacking on a particular island (Graves & Gotelli, 1983).
This technique allows us to standardize island—mainland
comparisons for islands that differ greatly in habitat
diversity.

Crossing and non-crossing species

Many species of birds are unwilling to cross even small
water gaps (Diamond, 1972). Consequently, extant land-
bridge island avifaunas may be comprised of two distinct



