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The Scarlet Ibis is neotropical and distributed from the
northeastern coast of South America from Colombia
to Brazil and the Orinoco Llanos. The White Ibis oc-
curs from the coastal plain of southern North America,
through Central America, into Venezuela (Hancock et
al. 1992).

Because of frequent hybridization between the two
ibises in the area of overlap, Ramo and Busto (1982)
proposed that the Scarlet and White Ibis be considered
a single species composed of two subspecies, E. ruber
ruber and E. r. albus respectively. Posterior studies of
breeding behavior (Ramo and Busto 1985) and for-
aging behavior and feeding habitat (Frederick and Bild-
stein 1992) revealed no differences between these two
ibises in their area of sympatry.

In the Llanos, both forms coexist but the Scarlet Ibis
is much more abundant, accounting for more than 90%
of the whole population (Ramo and Busto 1987, Agui-
lera 1988).

Although the diet of the White Ibis is well docu-
mented for North America (Nesbitt et al. 1974, Kush-
lan 1979, Kushlan and Kushlan 1975, Bildstein et al.
1990), the diet of Scarlet Ibises is poorly known, ex-
isting only as qualitative data from coastal populations
in Surinam and Trinidad (Ffrench and Haverschmidt
1970), and inland populations in Venezuela (Kushlan
etal. 1985, Van Wieringen and Brower 1990, Frederick
and Bildstein 1992).

The purpose of this paper is to provide quantitative
data on food habits of both ibises in the Llanos of
Venezuela, and compare the diets of the Scarlet and
the White forms in their area of overlap.

METHODS

We analyzed the stomach contents of 59 birds collected
from 1979 to 1982 in the Hato El Frio (7°35'N, 68°50'W)
and nearby cattle ranches located in the southwestern
Llanos in Apure State (Venezuela). The study area is
a tropical wet savanna with a highly seasonal distri-
bution of rainfall, 90% of which fall between May and
October. A detailed description of the vegetation can
be found in Ramia (1967) and Castroviejo and Lépez
(1985).

Stomachs were washed into a Petri dish, and food
items were sorted using a binocular microscope and
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identified in as much detail as possible. Wet mass of
prey items was calculated from regression equations
based on body length of specimens captured in the area,
or from those given in Zug and Zug (1979). To study
seasonal variation in diet, we divided the year into two
periods: a dry season, from November to April, and a
wet season from May to October.

We separately analyzed the stomach contents of White
(n = 9) and Scarlet Ibis (n = 50) to examine differences
in the diet of these forms. Comparisons were made
using the chi-square test, after grouping prey categories
of lower representations in the diet. We also applied
an analysis of variance (ANOVA) (General Linear
Model, SAS) to the arcsine of the square root of the
proportion of the main prey categories in each stom-
ach, to examine how much of the variation in the diet
was explained by differences among individuals rather
than between forms.

RESULTS

Scarlet Ibises show little seasonal variation in the diet
(Table 1). Most of the prey in both seasons were insects,
mainly Coleoptera. Two terrestrial families, Scara-
baeidae and Carabidae, predominated over aquatic
forms. The predominance of terrestrial forms was even
more acute during the wet season, when Dyscinetus
dubius (Scarabaeidae, subfamily Dynastinae), an ap-
proximately 29 mm long beetle, accounted for most of
prey eaten by Scarlet Ibises. In fact, some of the stom-
achs contain this prey exclusively. Stomachs in which
more than 80% of the prey items were D. dubius were
one of a total of seven in March, seven of nine in April,
four of five in May and one of five in June. The pre-
dominance of this species coincides with the beginning
of the rains (April, May). In this period, it was common
to observe great numbers of this beetle attracted by
lights at night. Heteroptera, mainly giant water bugs
(Belostomatidae), were the next most common prey
during the dry season, although their importance in
terms of relative prey abundance remained much less
than that of Coleoptera. Diptera were the third most
common prey. Calliphoridae larvae accounted for more
than 10% of prey items during the dry season, however
all of them came from only one Scarlet Ibis which was
collected while it was feeding on a large pile of capybara
(Hydrochaeris hydrochaeris) carcasses. Other inverte-
brates included in the diet were spiders, crabs (Dilo-
carcinus dentatus), water snails and bivalves. Among
vertebrates, fishes especially the freshwater eel (Syn-
branchus marmoratus) were the most important group.

As a whole, the diet of the White Ibis (Table 1)
differed significantly from that of the Scarlet Ibis (x> =
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TABLE 1. Food of the Scarlet and White Ibis in the Venezuelan Llanos. (% N = percent of prey number; % M
= percent of prey mass; % F = percent occurrence by stomachs).

Scarlet Ibis White Ibis
Dry season Wet season Total Total
Prey type %N %M %F %N %M %F %N %M %F %N %M %F
Coleoptera 76 75 97 82 81 92 77 76 96 48 52 100
Adults: 75 73 97 81 81 92 76 75 96 48 48 100
Scarabaeidae 28 52 — 76 74 - 39 60 _— 14 19 -
Carabidae 27 7 — 1 5 - 21 7 - 3 5 -
Hydrophilidae 12 9 - 1 T - 10 6 - 26 20 -
Others 9 6 - 4 1 — 9 3 - 5 4 -
Larvae 1 2 16 1 1 8 1 2 12 1 3 11
Heteroptera 4 2 53 1 ™ 25 4 2 46 18 11 67
Odonata (Larvae) 2 1 24 9 4 50 3 2 28 4 1 44
Ephemeroptera - - - - - - - - — 13 4 22
Diptera (Larvae) 13 5 3 1 ™ 17 10 4 6 4 T* 11
Orthoptera 1 2 11 1 1 17 1 1 12 - —_ -
Dermaptera T* ™ 5 - - - T T* 4 - - —
Unidentified
insect larvae T* T* 3 - — — T* T* 2 — — —
Aracnea ™ T* 11 - - — T* T* 8 ™ T* 11
Miriapoda T 2 3 - - — T* 1 2 - - -
Crustacea (Crabs) 1 1 24 2 2 67 1 2 34 3 4 22
Gastropoda 1 3 29 4 S 8 2 4 24 T* 1 11
Bivalva T* T 3 T* T* 8 T* ™ 2 - — —
Oligocheta — - - - - - - - - T* 1 11
Pisces 1 4 29 T* 3 8 1 4 24 7 9 56
Anura T 4 11 T* 4 17 T* 4 12 1 16 22
Sauria (Teiidae) ™ 1 3 — — - T 1 2 - — -
Ophidia T* 1 3 - - - T 1 2 - - -
Total 1,543 367 38 425 172 12 1,968 539 50 182 55 9
*T: values less than 1.
200.1,df = 5, P < 0.01). The main prey consumed by  DISCUSSION

the White Ibises was, as in the case of the Scarlet Ibis,
adult coleopteran, however the diet of White Ibises
included a greater proportion of Heteroptera, Crusta-
cea and fishes than that of Scarlet Ibises. It also in-
cluded Ephemeroptera, a taxon not present in the food
of Scarlet Ibises. Most of the difference was apparently
due to when the stomachs were collected. As above
mentioned, coleopteran, especially D. dubius, were the
exclusive or nearly exclusive component of the Scarlet
Ibis diet during April and May. While we examined
14 stomach contents (28%, n = 50) of the Scarlet Ibis
from those two months, we only analyzed one stomach
(11%, n = 9) of the White Ibis in the same period.
When we applied ANOVA to examine how much of
the variation in the proportion of the main prey cat-
egories was due to differences among individuals, and
how much due to the differences between forms, we
found no significant differences in any of the prey cat-
egories considered (Coleoptera: F = 2.95,df = 1,43, P
> 0.05; Heteroptera: F = 1.15, df = 1,43, P > 0.05;
Odonata: F = 0.27, df = 1,43, P > 0.05; Pisces: F =
2.37, df = 1,43, P > 0.05). Differences between ibis
forms only accounted for 12.9% of the variance in the
case of Coleoptera, 1.1% in Heteroptera, 5.2% in Odo-
nata and 9.4% in Pisces.

Insects were the most frequently consumed prey of
both Scarlet and White Ibises in the Llanos. This co-
incides with qualitative information given in two pre-
vious studies (Kushlan et al. 1985, Van Wieringen and
Brower 1990). By contrast, on the coast of Surinam,
the Scarlet Ibis mainly feeds on small crabs and mol-
luscs, and in Trinidad the principal prey are fiddler
crabs (Ffrench and Haverschmidt 1970). In North
America, crustaceans, mostly crayfish (Procambarus
spp.), are the main prey of White Ibis, followed by
aquatic insects and fishes. When ibises feed in saltwater
habitats, they eat a greater proportion of fishes than
when they feed on freshwater habitats and also include
a considerable number of fiddler crabs (Uca spp.), a
prey not present in freshwater (Nesbitt et al. 1974,
Kushlan and Kushlan 1975, Bildstein et al. 1990).

In the Llanos, the high variation in the food items
among individuals reflects opportunistic feeding hab-
its. Nevertheless the high percentage of stomachs con-
taining coleopterans (more than 95% in each season),
most of them terrestrial, shows a certain degree of spe-
cialization in this taxon.

The geographical variations in the diet of the ibises
probably result from a combination of preference by



highly clumped small to medium size prey (Kushlan
1979), and local differences in the availability of these
prey. In the Everglades, when there are high fish con-
centrations, ibises shift from crayfish to fishes (Kushlan
1979). In South Carolina, in drought years, crayfish
burrow into the substrate and White Ibises turn to
alternative sources of food such as fishes, fiddler crabs
or insects (Bildstein et al. 1990). In the Llanos, we have
also observed that when there are extremely high con-
centrations of a prey type, such as Dyscinetus beetles
or fly larvae, ibises feed nearly exclusively on this prey,
otherwise they eat a wider range of prey.

Geographical differences in diet provide a viable ex-
planation for differences in breeding phenology
throughout the range of this genus. In North America,
breeding is restricted to the spring dry season, because
drying of surface waters is necessary to creating the
concentrated prey that ibises need to breed (Bildstein
et al. 1990). In the Llanos, breeding occurs in summer
rainy season (Ramo and Busto, in press), which pro-
vides an explosion of insect prey exploited by the
breeding ibises.

Frederick and Bildstein (1992) did not find any sub-
stantial difference in foraging habitats or foraging be-
havior between Scarlet and White Ibises in the Llanos
during dry season. However, we found a significant
difference in the food composition between these forms.
Although we have no conclusive data, the results of
the ANOVA suggest that these differences are more
attributable to variation among individuals than be-
tween forms.
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