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Frugivorous birds make up a large proportion of any
tropical forest avifauna (Fleming ez a/. 1987) and play
an important role in the dispersal of tropical tree seeds
(Howe 1993, Levey et al. 1994). The interactions be-
tween fruiting trees and frugivorous birds can, how-
ever, take different routes. On the one hand, trees may
use different strategies (Howe 1993, Schupp 1993,
and references therein). Some trees may offer relatively
few, large, and highly nutritious fruits while others
may produce large numbers of small, less nutritious
fruits. Larger fruits can often only be taken by larger
bird species which are morphologically adapted to
handling such fruits, e.g., have a wide enough gape
(even though some smaller bird species may eat such
fruits piecemeal, ¢f Moermond & Denslow 1985,
Levey 1987). Smaller fruits, however, can usually be
taken by both larger and smaller species. Therefore,
one might expect a negative correlation between the
fruit size of a tree species and the number of frugi-
vorous bird species visiting it (Ertan 1999, Hamann
& Curio 1999, Heindl & Curio 1999).

On the other hand, not all of the visiting bird spe-
cies may be ‘seed dispersers’, i.e., deposit intact seeds
away from the parent tree (Schupp 1993, Levey et 4.
1994). Rather, some species may be ‘seed thieves’
which eat the fruit and drop the remaining seeds un-
der the parent trees or even ‘seed predators’ which
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digest the seeds for their nutritional value (Janzen
1981). Using observations of fruit handling, one can
try to estimate what percentage of seeds are actually
dispersed away from the parent tree by the visiting
birds.

To study fruiting tree — frugivore interactions,
studies in species-rich ecosystems like rainforests are
needed (Howe 1993). For example, Ertan (1999) re-
corded bird visitors to several rainforest fruiting trees
at a field site in southern Venezuela. As predicted, she
found a ncgativc correlation between fruit size and
frugivorous bird species richness (Fig. 1). To further
test this relationship, I observed frugivorous bird visi-
tors at a large Ficus tree producing many small fruits
at the same Venezuelan study site in two successive
years. Since the tree was standing in a garden so that
the entire canopy was visible from the ground, a com-
plete census during the observational period was pos-
sible. Thus, it was not just possible to record all visit-
ing species, but also to get a rough estimate of their
abundance. Abundance of frugivore species may cor-
relate with the numbers of fruits taken and may thus
indicate which species predominantly disperse seeds

(see Methods).

METHODS

Fieldwork was conducted in Esmeralda, Estado
Amazonas, southern Venezuela (65°32'W, 3°11'N,
altitude ca. 110 m a.s.l.) which lies in the catchment
area of the upper Orinoco. Esmeralda is a small Indian
village located within a patch of lowland grassland and
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the river bridge this gap. This tree fruited for about
1-2 weeks in May 1998 and March-April 1999. As
rainfall patterns probably dictate fruiting times, the
irregular rainfall patterns during 1998 and 1999 most
likely produced these markedly different fruiting
times. In April 1999, samples of the tree’s branches,
leaves and fruits were obtained, and the tree was iden-
tified as a Ficus species. Rough extrapolations made
from these samples put the number of small fruits
(diameter mean 0.6 c¢m, range 0.4-0.8 cm, mass
<1 g) on this tree at several tens of thousands.

I observed the tree for about 10 hours in 1998
and about 6 hours in 1999. Exact observations times
were in 1998: 11:10-13:10 h and 15:05-16:50 h
on 21 May, 13:05-15:50 h and 16:50-18:00 h on
May 22, 8:50-11:00 h on 23 May; and in 1999:
7:20-10:20 h on 25 March, and 10:20-13:15 h
on 27 March. To observe this large tree (23 m high,
25 m canopy diameter), I sat 10-15 m away from the
trunk (1.5 m diameter) and scanned the canopy in a
clockwise direction every 5 minutes, counting all in-
dividual birds and recording the species and, if pos-
sible, sex and age. In addition, any bird entering the
tree during the 5-minute interval was also recorded.
Abundance was thus scored as the cumulative num-
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fruits. However, considerable species turnover took
place as five new species were observed. The most
abundant species were again Brotogeris cyanoptera,
Thraupis episcopus, and Ramphocelus carbo, which
accounted for 68% of observations. Surprisingly,
Euphonia spp. accounted for only 3% of observations
in 1999.

Summing over both years, at least 20 species took
fruits, of which the most abundant were Brotogeris
cyanoptera, Thraupis episcopus, and Ramphocelus carbo
(57% of observations). At least four Euphonia spp.
accounted for another 13% of observations.

Ertans (1999) systematic observations showed
that the following species swallow fruits and there-
fore probably qualify as seed dispersers: Capito niger,
Tyrannus melancholicus, Vireo sp., Cacicus cela, the two
Cyanerpes spp. and Thraupis palmarum (Table 1). My
own observations indicate that the Elaenia sp., Icte-
rus chrysocephalus, the two Dendroica warblers and the
three larger tanagers Thraupis episcopus, Ramphocelus
carbo and Schistochlamys melanopis all swallow the
relatively small Ficus fruits and therefore also prob-
ably qualify as seed dispersers (although they may be
seed thieves for larger fruits, ¢f Moermond 1983,
Levey 1987). Concurrent with my observations, Bro-












