
FRUITS AND THE ECOLOGY OF 

RESPLENDENT QUETZALS 

NATHANIEL T. WHEELWRIGHT 1 

Department of Zoology, University of Washington, Seattle, Washington 98195 USA 

ABsTR^CT.--Resplendent Quetzals (Pharomachrus rnocinno) are typically termed "special- 
ized" fruit-eating birds, although there are few data describing the breadth of their diet or 
the characteristics of the fruits they select. In fact, there is no general consensus about the 
meaning or consequences of being a fruit specialist. In the lower montane forests at 
Monteverde, Costa Rica, quetzals feed on a minimum of 12-18 species of fruits at most 
times of the year and on an annual total of at least 41 species. Although their diet includes 
the watery, small-seeded berries of many second-growth plants, they depend mostly on the 
large drupes of about 18 species in the laurel family (Lauraceae). The phenologies and habitat 
distributions of the Lauraceae appear to dictate the timing and direction of seasonal move- 
ments by quetzals. Mutual dependence and, possibly, general coevolution between quetzals 
and the 

the Isthmus. Unfortunately, the reserves tend to be too small and to include only a limited 
representation of critical habitats. If other Central American quetzal populations are similar 
to Monteverde's, the birds must migrate to different habitats as the availability of ripe fruits 
fluctuates between seasons or years. Once reserves become isolated by deforestation, they 
will fail to prevent local extinction of quetzals. Received 9 March 1982, accepted 4 October 
1982. 

A SMALL group of tropical fruit-eating birds 
has come to be recognized as "different." The 
diet, behavior, and morphology of these birds, 
which include oilbirds, fruit-pigeons, cotin- 
gas, and toucans, seem to set them apart from 
other fruit-eating birds, such as flycatchers, 
thrushes, and finches (Snow 1971, 1981). The 
distinctions between the two groups prompted 
McKey (1975) to introduce the terms "special- 
ized" and "generalized" frugivores. Special- 
ists' diets are thought to be comprised mainly 
of the nutritious fruits of only a few plant 
species, for which the birds serve as major seed 
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dispersers and with which they are believed to 
have coevolved (McKey 1975). There have been 
few long-term studies adequate to test the spe- 
cialist-generalist dichotomy and the predic- 
tions ot McKey's influential model, however, 
let alone its assumptions about differences in 
seed dispersal quality and behavior between 
specialists and generalists (Wheelwright and 
Orians 1982). A key question is whether, or in 
what ways, specialists are ecologically similar 
to each other. Does coevolution between fruit- 

eating birds and plants result in similar pat- 
terns within different habitats and taxa? Or do 

specialists, unified only by their distinctness 
from birds that are less dependent upon a fruit 
diet, differ from one another as well? 

The difficulties of identifying specialists' 
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Fig. 1. Number of quetza]S recorded Per census hour (solid ]i•e) a•d •umbe• of species of Lauraceae 
Producing ripe fruits (bars) in four habitats (PMWF, LMMF, LMWF, LMRF; see text for definitions) in 
different months of the year. During censuses an average of 6 h was spent traversing each habitat. No 
census was made in mid-November 1981. 
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Fig. 4. (A) Nestling age versus time spent brooding and total time attending nest (brooding plus perch- 
ing nearby) by both quetzal parents at nest 1 (first clutch; 71 h observation). (B) Nestling age versus time 
spent brooding and total time attending nest (brooding plus perching nearby) by both quetzal parents at 
nest 2 (second clutch; 45 h observation). 

Skutch (1980) noted that, after the first clutch 
fledged, a second was often laid "pronto" in 
the same hole. In the single case that I could 
document this observation, the first egg of the 
second clutch was laid in the same nest 14 days 
after the chicks of the first clutch disappeared. 
A second egg was laid the following day. At 
another nest, the pair moved to a different area 
after fledging its first clutch, and at two other 
nests, where eggs were lost to predators, the 
pairs also chose new nest sites. 

Parental duties and sex roles varied consid- 

erably at different nests (Table 3). At a first- 

clutch nest (nest 1) the male spent nearly three 
times as much time brooding and attending 
the nest as the female and delivered almost 

twice as many food items (Table 3). At a sec- 
ond-clutch nest (nest 2), however, the parents 
divided brooding, nest attendance, and feed- 
ing evenly. Skutch (1944) also described a nest 
(second clutch) in which the male assumed most 
of the feeding and nestling care after day 16. 

Predation.--Nest failure was high (67-78%; 
n = 9; 1981). Probably the chief cause of egg 
and nestling mortality at Monteverde is the 
short-tailed weasel (Mustela frenata) (pers. obs; 












