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meaning or consequences of being a fruit specialist. In the lower montane forests at

Ay vo———— LNy R U g G e N e U J

iiii -r?-f PJ]q:\ 7wanm cnad am nn eranteldainlaf ab leark 41 anoagio ced %ir l—-rl- A
ﬂ }d




April 1983] Fruits and Quetzal Ecology 287

unique traits lie partly in the shortage of nat- 33 000 ha) surrounds the Reserve on the Atlantic
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moist forest (LMMF), and premontane wet for- sometimes landed on the ground (W. and C.
est (PMWE)] that correspond to Holdridge’s Guindon, T. Blagden pers. comm.; pers. obs.).
(1967) life zones, although theL are based on Bowes and Allen’s (1969) proposal that quetzals
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forest structure rather than detailed climatolog-  time is therefore inaccurate.
ical measurements. On the Atlantic slope, the Morphology.—The morphology of quetzals
forest (A-LMWF) resembles LMWF but has seems adapted to enable them to feed on large

greater and more evenly produced annual pre-  fruits, such as those of the Lauraceae, as Snow
o .
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n = 44 h observation) and during days 11-21 (28 May-7 June; n = 27 h). Because these observations record
only items carried in the bill, they may under-represent fruit regurgitated in the nest. Proportions ex-
pressed as a fraction of identifiable items (n = 196). The male delivered more orthopterans (P < 0.05),
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female delivered proportionately more Ocotea tonduzii fruits than did the mlae (P < 0.01, x* two-sample
test).

Item day: 1-10  11-21 1-10 11-21 Total of diet
INSECTS

Odonata 1 1 0.005

Orthoptera
Acrididae 3 3 1 7 0.036
Tettigoniidae 10 10 6 1 27 0.138
Phasmatidae 1 1 0.005

Hemiptera
Cicadidae 1 1 2 0.010

Coleoptera
Unidentified 23 5 9 5 42 0.214

- ﬁ
F

Scarabidae, larvae 2 2 0.010
Lepidoptera, larvae
Unidentified 5 8 5 5 23 0.117
Sphingidae 1 2 3 0.015
Unidentified 1 2 2 5 0.026
Subtotal: 50 30 28 13 121 0.617
FRUITS
Annonaceae
F ek > i

Lauraceae
Ocotea tonduzii 7 8 8 14 37 0.189
Nectandra salicina 2 5 3 10 0.051
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Fig. 2. Age versus proportion of fruit in the diet of nestling quetzals at nest 1. Spearman Rank Corre-
lation: r, = 0.62; P < 0.01. The number of food items for which frequencies were calculated is listed above
each point. Each point represents 4-5 h of observation (71 h in total).

most entirely animal food” (insects, snails, liz-  insects, in particular beetles and grasshoppers,
ards, and frogs) until the 10th day; fruits be-  than did the female (Table 2; x* One-sample
came important in the diet only after the 14th  Test: P < 0.01). The male also made signifi-
day. In the Monteverde population, certain in-  cantly more deliveries in total (P < 0.01; x> One-
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Nest number

1 2 2
Clutch first first second
Number of chicks 2 1 1
Hours of observation 51.1 5.0 449
Days of observation _ 12 1 9 __
— —
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Fig. 3. Nestling age versus hourly rate of food delivery in quetzals. B = nest 1 (two nestlings until day
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of light gaps or pastures, and 14% in snags in
the open. Of 40 nests, 11 faced north-northeast,
13 east-southeast, 7 south-southwest, and 9
west-northwest. Nests were excavated in de-
caying Ocotea tonduzii and other Lauraceae (8
of the 10 decomposing snags that could be
identified), Eugenia sp. (1/10), and Quararibea
sp. (Bombacaceae; 1/10). If the same snag was

and afternoon shifts, however, as Skutch (1944)
did. In 16 observations at four nests, each sex
incubated with equal frequency betwen 0800
and 1200; the female tended to be present dur-
ing early morning and late afternoon and the
male during early afternoon. Although La-
Bastille et al. (1972) seldom noticed eggs un-
covered for more than 2-13 min, I often found

[l I——

at a lower height each year. The density of ap-

1944).
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their nests vigorously against squirrels (T. ity fruits, their diets generally conform to
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directly beneath the parent tree or within 100
m. Widely foraging tanagers or flycatchers
probably spread seeds more effectively. Quet-
zals provide one aspect of high-quality seed
dispersal, however, of which few bird species
are capable, namely transporting bulky seeds
(as in many Lauraceae) with substantial seed-
ling reserves (McKey 1975).

species, birds are unlikely to evolve a strong
interdependence with one or a few species
(Howe 1981, Wheelwright and Orians 1982,
Thompson 1982).

Crome’s (1975) detailed study of fruit-pi-
geons in tropical Queensland suggests coevo-
lution with, or at least dependence upon, fruit-
ing plants at the family level, as in quetzals.
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the Arenal National Forest surrounding the Re-
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prey”’ (Snow 1971). Until now, the evidence for

this postulate has come from analyses of time

budgets of fruit-eating birds, which demon-

strated that several spec1es may spend only 8-
P

no immediate danger of the deleterious effects
of inbreeding (Soulé and Wilcox 1980). Quetz-
als will probably be one of the first species lost,

however, if the Reserve becomes isolated.
Tha Manbasrawda laiAd TAavactk DaAacarmra ~n ——
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breeding season (Snow 1962b, c; Snow 1970,
1977). The significantly shorter return times for
parent quetzals delivering fruits versus animal
prey provide strong inferential evidence of the
accessibility of fruits.

Nonetheless even late in the nestling peri-

J—

prises 2,700 ha, but, as currently delimited, it
will fail to protect quetzal populations because
it does not include habitats critical for quetzals
during several months of the year (cf. Diamond
1975). It should be a high priority to expand
the boundaries of the Reserve and to dlscover
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quetzals were insects or lizards. Although fruits
are generally easier to obtain than animal prey,
their nutritional imbalance or paucity in the
nutrients critical for nestling growth may pre-

October-December absence from the area.
Guatemala’s recently established Quetzal
Cloud-Forest Reserve (405 ha; LaBastille 1973)

and Sanctuary of the Quetzal (200 ha) represent
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with field work: P. and M. Fogden, S. Humpbhrey, dity and seed dispersal of a tropical tree. Ecology
F. Joyce, Jr., P. Feinsinger, G. Stevens Wheelwright, 60: 180--189.

and, in particular, T. Blagden, who made most of the LaBasTiLLE, A. 1973. Establishment of a Quetzal
observations at nest 2. I thank Jan Lowther, G. Stiles, cloud-forest reserve in Guatemala. Biol. Con-
G. Murray, W. Guindon, and S. McKey for “personal serv. 5: 60-62.

communications,” Julie Lowther for the Merck Vet- , A., D. G. Allen, & L. W. Durrell. 1972. Be-
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scripts. 1 am grateful to W. Haber for tutorials in Lawron, R., & V. DRYER. 1980. The vegetation of
plant identification; to D. Boersma, G. Butcher, T. the Monteverde Cloud Forest Reserve. Brenesia
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