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ABSTRACT: From 1997 to 2001 we studied a group of 6 Trinidad piping-guans Aburria pipile, a crit-
ically endangered species, in northern Trinidad. The group occupied a home range of 19 ha in highly
disturbed secondary forest and around small farms, and often split into smaller groups. They spent
93.6 % of the time in the forest canopy >5 m above ground and only 0.2 % of the time on the ground
(n =48.1h). In early morning (n = 18.7 h), they spent 80.3 % of their time perched alert, 9.3 % preen-
ing, 3.9 % flying, 3.6 % walking, 2.4 % feeding, 0.3 % drinking, and 0.1 % perched flapping. In late
afternoon (n = 8.2 h), they spent 78.6 % of their time perched alert, 12.8 % preening, 3.7 % walking,
3.0% feeding, 1.2% flying, and 0.7 % drinking. At midday, they eluded observation. They foraged
mostly on fruits (occasionally leaves or flowers) of 15 species of plants, with Virola surinamensis
(Myristicaceae) constituting the primary item (33.3 % of foraging bouts; n = 30). They drank water
from epiphytic bromeliads. Drumming displays, produced mechanically by the wings in flight, were
given intermittently throughout the morning and rarely in the afternoon. Singing occurred intermit-
tently throughout the early morning and late afternoon. The song consisted of 3 to 7 plaintive whis-
tles rising in pitch, delivered by lone individuals averaging 2.7 songs min!, in bouts of up to 30 min.
Soft piping calls were usually given in a social context. Raised crest feathers appeared to be an
aggressive display. Piping-guans rarely interacted with other species of birds. They were relatively
unperturbed by human disturbance.
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INTRODUCTION

The Trinidad piping-guan Aburria pipile, known
locally as the ‘pawi’, is a medium-sized species of the
family Cracidae. As its name implies, it is endemic to
the island of Trinidad, located off the coast of north-
eastern South America. It formerly occurred through-
out most of the island, except perhaps the drier west-
ern portions of the island, but is now confined to
north-eastern and southern Trinidad where it is criti-
cally endangered (e.g., James & Hislop 1988, 1997,
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Alexander 2002, Hayes 2006, Hayes et al. in press).
The biology of the Trinidad piping-guan is poorly
known. A pioneering study in 1989 and 1991 of a small
group of piping-guans at Grande Riviere, along the
north coast of Trinidad, documented several aspects of
the piping-guan’'s ecology and behaviour, including
foraging and vocalizations (Alexander et al. 1990,
1992, Alexander 2002). In the present paper we
describe in further detail the ecology and behaviour of
piping-guans, based on a study from 1997 to 2001 at
the same site in Grande Riviere.

© Inter-Research 2009 - www.int-res.com



224 Endang Species Res 6: 223-229, 2009

STUDY AREA AND METHODS

Study area. The study site was located on a small hill
bisected by the unpaved Monte Video Road, about
1 km south of the Paria Main Road in Grande Riviere,
a small village along the north coast of Trinidad at
61°49'N, 61°03' W. Although the study site has been
highly disturbed by humans, a small group of piping-
guans Aburria pipile has persisted since 1963 accord-
ing to caretakers Leo and Theresa Marin, who lived
atop the hill in a small house surrounded by several
sheds, roughly in the centre of the piping-guans’' home
range. The surrounding forest appeared to be mostly
secondary growth, comprised of native broad-leaved
tree species festooned with epiphytes, and planted
fruit trees including avocado Persea americana (Lau-
raceae), banana and plantain Musa spp. (Musaceae),
citrus Citrus spp. (Rutaceae), mango Mangifera indica
(Anacardiaceae), ornamental nutmeg Mpyristica fra-
grans (Myristicaceae), papaya Carica papaya (Cari-
caceae), pomme cythere Spondias dulcis (Anacardia-
cae), and pomerac Spyzgium malaccense (Myrtaceae).
Within 1 km of the house there were several clearings,
including an area of 4 ha in size cleared during the
study period, with vegetable gardens attended by local
residents who hiked daily from their homes in Grande
Riviere. Domestic chickens Gallus gallus fed freely
around the house.

Methods. We studied the ecology and behaviour of
piping-guans intermittently between 30 May 1997 and
13 July 2001. Upon our arrival at the study site several
observers split up to search for the birds. Once 1 or
more piping-guans were located, 2 or more observers
coordinated their efforts to simultaneously observe
and record several aspects of behaviour. The piping-
guans were accustomed to humans passing daily
through their home range and were generally unper-
turbed by our presence. Nevertheless, we attempted to
avoid disturbing them by maintaining a discrete dis-
tance, yet we followed them as they moved through
the forest and may have inadvertently disturbed them
at times. During the study period we deployed several
large-mesh 12 m mist nets to capture birds for radio-
tracking.

The locations of observed birds were plotted on a
topographical map to calculate home range based on a
minimum convex polygon. Group size was recorded
during each hour of the day based on independent
observations or sequential changes in group size (e.g.
1 if a single bird was observed, 3 if joined by 2 others,
2 if 1 flew away out of sight). We recorded the amount
of time (min) each bird spent on the ground, in the
understory or midstory <5 m above the ground, or in
the canopy >5 m above ground. When foraging was
observed we recorded the number of birds feeding and

the species (if identifiable) and part (flower, fruit, or
leaf) of the plant fed upon during each independent
foraging bout on a specific plant. At 10 s intervals we
recorded the behaviour of each individual, categorized
as one of the following variables: perched alert,
perched flapping wings, perched preening, walking,
flying, feeding, and drinking. We described all dis-
plays observed, including their temporal occurrence
and social context (i.e. solitary or grouped). We also
recorded all interspecific interactions observed.

The range of time in which various behaviours were
observed was calculated with respect to sunrise and
sunset on the actual day of observation based on a cal-
endar for Port of Spain, Trinidad, 52 km to the west
(www.timeanddate.com). Because the data were col-
lected repeatedly from the same individuals and often
represented a time series, inferential statistical tests
were not used.

RESULTS
Group size and home range

We spent 15 d unsuccessfully attempting to capture
piping-guans Aburria pipile for radio-tracking, al-
though on several occasions a piping-guan flew within
a few metres of the mist nets. We accumulated 48.1 h of
observations of individual piping-guans during 27 d
(none were seen during several days of field work). Up
to 6 different piping-guans were observed in the
study area, but all were seen together only twice, on 31
December 1998 and 23 April 1999. All were of similar
size and appeared to be adults. We observed no evi-
dence of subgroups defending separate territories
within the study site. The piping-guans were nearly
always in smaller groups (often 2) or solitary, and often
split up or joined together. Mean group size, based on
independent observations or sequential changes
within a given hour, varied from 1.5 to 2.5 during the
day, with no clear pattern (Fig. 1). All piping-guans
were observed at an elevation ranging from about 10
to 80 m within an area of 19 ha, which comprised their
home range.

Behavioural time budgets

The piping-guans appeared to be active only during
the early morning and late afternoon. Our morning
sightings ranged from 05:53 to 09:03 h (2 to 192 min
after sunrise), although 1 ind. was heard singing as late
as 09:11 h (200 min after sunrise). Active birds that we
easily observed and followed in the early morning
invariably disappeared into dense forest canopy by
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Fig. 1. Aburria pipile. Group size of the Trinidad piping-guan

during different hours of the day. n = number of independent

observations or sequential changes in group size. Horizontal
line = mean,; vertical line = range; box = +1 SD

midmorning. After several days of searching unsuc-
cessfully for piping-guans throughout the midday
hours, we abandoned attempts to relocate birds after
they disappeared in the morning and did not resume
searches until midafternoon, after which they often
reappeared suddenly. We observed the birds more
consistently in the morning (about 95% of the time)
than in the afternoon (about 50% of the time; our
search efforts were inconsistently recorded). Our after-
noon sightings ranged from 15:01 to 18:35 h (200 min
before to 18 min after sundown). The activities of birds
varied during hourly periods of observation (Fig. 2).

When active, birds were usually seen in the crowns
of emergent trees, often at the edge of the forest, or fly-
ing between trees. In early morning (18.7 h of observa-
tion of individual birds), the piping-guans spent 80.3 %
of their time perched alert, 9.3 % preening, 3.9% fly-
ing, 3.6 % walking, 2.4 % feeding, 0.3 % drinking, and
0.1% perched flapping. In late afternoon (8.2 h of
observation), they spent 78.6 % of their time perched
alert, 12.8% preening, 3.7% walking, 3.0% feeding,
1.2% flying, and 0.7 % drinking.

Twice we observed piping-guans roosting for the
night, once in a group and once alone. On 31 Decem-
ber 1998, 6 roosted together 6 to 9 m high in 3 closely
spaced ornamental nutmeg trees (2 in each tree),
where they were last seen at 17:45 h (10 min before
sunset); they were still there at 06:42 h (47 min after
sunrise) the following morning. On 4 April 1999, a
singing bird appeared to be roosting alone about 10 m
high in a wild nutmeg tree Virola surinamensis (Myris-
ticaceae), where it was last seen in the dark at 18:38 h
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Fig. 2. Aburria pipile. Time budget of the Trinidad piping-
guan during different hours of the day. n = number of
observations of individuals recorded at 10 s intervals

(21 min after sunset); it was still there at 06:10 h
(12 min after sunrise) the following morning.

The piping-guans spent 93.6 % of the time in the for-
est canopy >5 m above ground, 6.2 % in the understory
or midstory 0.1 to 5 m above the ground, and only 0.2 %
on the ground (48.1 h of data based on individual
birds), with little hourly variation (Fig. 3).
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Fig. 3. Aburria pipile. Percent of time that Trinidad piping-

guans spent at different vertical levels on the ground, in the

understory or midstory (0.1 to 5 m above ground), or in the

canopy (>5 m above ground). n = minutes of observation
of individuals
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Foraging and drinking

Foraging occurred intermittently throughout the
early morning and late afternoon, from 05:55 to 08:15 h
(11 to 152 min after sunrise) in the morning and from
16:50 to 18:35 h (87 min before to 18 min after sun-
down) in the afternoon. The piping-guans foraged soli-
tarily half of the time and in small groups half of the
time, with a mean of 1.8 birds foraging together (SD =
0.9, range = 1 to 4, n = 30 independent foraging bouts
of 1 or more birds feeding). The piping-guans foraged
mostly on fruits (including budding fruits) and rarely
on leaves or flowers of 15 species of plants, with fruits
of Virola surinamensis constituting the primary food
item (33.3 % of 30 foraging bouts; see Table 1).

Twice we observed one bird feeding another: (1) a
larger bird walking on the ground plucked the leaf of a
vine and fed it to a smaller bird walking behind it; and
(2) one bird fed another several times while the 2 were
feeding on the leaves of a mango tree. It remains
uncertain whether the recipient in each case was the
offspring or mate of the provider.

On 10 occasions we observed a piping-guan drink-
ing water from epiphytic bromeliads in the canopy of a
tree. We did not observe piping-guans drinking water
from any other source, including a stream near the
edge of its home range.

Displays and vocalizations

Drumming displays, produced mechanically by the
wings of a piping-guan gliding between 2 trees (see
Alexander 2002), occurred intermittently throughout
the early morning from 05:55 to 09:01 h (11 to 190 min
after sunrise). We recorded only 1 drumming display in
the afternoon, after a solitary bird sang for a few min-
utes at about 17:45 h (32 min before sunset). Drum-
ming displays occasionally occurred during or after a
bout of singing, and were given by both solitary and
grouped individuals.

The piping-guan's song consisted of a series of 3 to
7 clear, plaintive, monotone whistles of a flute-like
quality, each about 1 s long and 1 s apart, with suc-
ceeding whistles rising in pitch. Songs were always
delivered by a lone bird perched high in a tree,
although other birds were occasionally present in
nearby trees, and often continued as the bird moved
from one tree to another (up to 4 trees). During
singing bouts an average of 2.7 songs were given per
minute (SD = 1.1, range = 0 to 4, n = 78). Singing
occurred intermittently throughout the early morning
and late afternoon hours, from 05:56 to 09:11 h (5 to
200 min after sunrise) in the morning and from 16:50
to 18:15 h (87 to 2 min before sundown) in the after-
noon. On one occasion a piping-guan sang fairly con-

Table 1. Plants (arranged alphabetically by scientific name) fed upon by the Trinidad piping-guan Aburria pipile, based on
the number of observations in the present study and in Alexander (2002)

Local name Scientific name Part eaten Present Alexander Total
study (2002)
Wild tobacco (tree) Acnistus arborescens (Solanaceae) Fruit 2 0 2
Vine (epiphyte) Calopogonium coereleum (Fabaceae) Leaf 0 1 1
Cecropia (tree) Cecropia (Cecropiaceae) Fruit 1 0 1
Wild caimite (tree) Chrysophylum argenteum (Sapotaceae) Leaf 0 1 1
Redwood (tree) Guarea trichilioides (Meliaceae) Fruit 3 0 3
Pois doux (tree) Inga sp. (Fabaceae) Fruit 1 0 1
Wild potato (vine) Ipomoea tiliacea (Convolvulaceae) Leaf 0 2 2
Mango (tree) Mangifera indica (Anacardiaceae) Fruit bud/leaf 2 0 2
Ornamental nutmeg (tree) Myristica fragrans (Myristicaceae) Fruit 3 11 14
Pomerac (tree) Syzygium malaccense (Myrtaceae) Fruit 1 0 1
Teak (tree) Tectona grandis (Verbenaceae) Fruit 1 0 1
Obie (tree) Trichilia trinitensis (Meliaceae) Fruit 0 1 1
Wild nutmeg/cajuca (tree) Virola surinamensis (Myristicaceae) Fruit 10 1 11
Fiddlewood (tree) Vitex divaricata (Verbenaceae) Fruit 0 5 5
Bromeliad (epiphyte) Unknown (Bromeliaceae) Fruit 1 0 1
Grass Unknown (Poaceae) Fruit 1 0 1
‘Gualele’ (tree) Unknown Flower/leaf 1 0 1
‘Lapine’ (tree) Unknown Fruit 0 1 1
‘Loeay carnel’ (tree) Unknown Fruit 1 0 1
Tree Unknown Fruit 1 0 1
Vine (epiphyte) Unknown Leaf 0 1 1
Vine (terrestrial) Unknown Leaf 1 0 1
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tinuously for 30 min (08:17 to 08:47 h; 146 to 176 min
after sunrise), briefly interrupted by 3 drumming dis-
plays and terminating with a fourth drumming dis-
play.

A variety of soft piping calls, variable in length and
pitch, and described by Alexander (2002) as ‘peeoo’
or 'pyoo’, were often given. These were usually
uttered during social interactions between nearby
individuals, but occasionally were given by solitary
individuals.

Piping-guans occasionally raised their crest. Twice
we observed 2 birds facing each other with crests
raised; on both occasions they uttered piping calls and
then jumped at each other several times before sepa-
rating. Once a piping-guan raised its crest while feed-
ing with several birds in a tree. On another occasion a
lone bird raised its crest once while singing for at
least 19 min, but no other piping-guan was seen
nearby (although the displaying bird may have seen
one), then it gave a drumming display when it flew
away.

Interspecific interactions

The piping-guans rarely interacted with other spe-
cies of birds. On 3 occasions we observed a piping-
guan move from one branch to another when
harassed intentionally or unintentionally by another
species: once when a great kiskadee Pitangus sul-
phuratus dived at a piping-guan, once when 3 black-
tailed tityras Tityra cayana flew at a piping-guan, and
once when a blue-grey tanager Thraupis episcopus
landed near a piping-guan. On one occasion 2 piping-
guans flew into a tree, flushed a flock of orange-
winged parrots Amazona amazonica, and then began
feeding.

Responses to human disturbance

The piping-guans frequently displayed or foraged in
trees when small groups of local farmers or visiting
tourists walked along a nearby road, and did not
appear to alter their behaviour in the presence of
humans, even when talking loudly. When in the
canopy of a tall tree they often tolerated us when we
walked directly underneath, but sometimes they flew
away as though they had been disturbed. In early
2000, local farmers cleared trees for gardens from an
area of 3 to 4 ha and in another area of 1 ha within the
home range of the piping-guans. The birds were no
longer able to display or forage in areas which were
cleared, yet the birds remained in the area and fre-
quently flew across the open spaces.

DISCUSSION
Group size and home range

Alexander et al. (1990, 1992) and Alexander (2002)
observed no more than 3 birds at a time in 1989 and
1991, which was only half the number of birds present
during our study, but they were told by Leo Marin that
up to 8 were present in 1990. Larger groups of up to 25
have been reported from elsewhere in Trinidad (James
& Hislop 1988, 1997). In both studies at Grande Riviere,
piping-guans Aburria pipile were encountered both as
solitary individuals and in small flocks, which often
split apart or joined together. We suspect that a single
group of piping-guans has occupied and defended a
single home range in the area since the Marins first
moved to the study site in 1963. Obviously there is fre-
quent turnover in group size due to births, deaths,
immigration, and emigration. Based upon average
group size, the social structure of the Trinidad piping-
guan appears similar to that of other species of piping-
guans (Paccagnella et al. 1994, Olmos 1998, Guix et al.
2001, Wallace et al. 2001, Sanchez-Alonso et al. 2002).

Our estimate of 19 ha for the home range of a single
group, based upon the assumption that all sightings of
individuals at the periphery of the home range were of
birds belonging to a single group, is the first such esti-
mate for any species of piping-guan (Delacour &
Amadon 2004). Sightings reported by others from
nearby areas of Grande Riviere (Hayes et al. in press)
suggest that: (1) other groups of piping-guans occur in
adjacent areas, (2) our focal group disperses farther
than our observations suggest, or (3) satellite individu-
als occasionally disperse through the area. The extent
to which different groups of piping-guans interact with
each other is unknown. Obviously a more accurate
estimate of home range could have been obtained from
radio-tracking, but unfortunately we were unable to
capture a bird in order to place a transmitter. Ideally
the movements of multiple adjacent groups should be
tracked with transmitters.

Behavioural time budgets

Our quantitative study of daily activity patterns rep-
resents the first for any species of piping-guan (Dela-
cour & Amadon 2004). In both studies at Grande Riv-
iere, piping-guans were encountered more frequently
in the morning than in the afternoon, suggesting that
they are more active in the morning when they are
easier to locate and observe. Because we were unable
to encounter piping-guans between 09:03 and 15:01 h,
we assumed that they roosted quietly in dense forest
canopy during midday. This conclusion is supported by
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a solitary black-fronted piping-guan Pipile jacutinga
monitored for 9 h in Brasil, of which 7 h were spent
resting and preening while standing or sitting on
folded tarsi (Paccagnella et al. 1994).

The Trinidad piping-guan clearly favours forest
canopy during all periods of activity and only rarely de-
scends to the ground to forage, a habit shared with other
species of piping-guans (Delacour & Amadon 2004).

Foraging and drinking

Our observations of foraging are similar to those of
other piping-guan species that forage mostly on fruits,
occasionally on leaves, and only rarely on flowers of a
wide variety of plant species (Paccagnella et al. 1994,
Galetti et al. 1997, Zent 1997, Delacour & Amadon
2004). Sedaghatkish et al. (1998) listed 40 species of
plants fed upon by Trinidad piping-guans, based on
non-quantitative observations reported by James &
Hislop (1988), ffrench (1991), and Collar et al. (1992).
Surprisingly we observed feeding on only 2 of these
species, and Alexander (2002) observed feeding on
only 3 of these species. Our study added 5 new species
of identified plants to the known diet of the Trinidad
piping-guan (Table 1). Alexander (2002) reported the
fruit of the ornamental nutmeg Myristica fragrans
(Myristicaceae) comprising 46 % of the foraging bouts
observed (n = 24), whereas in our study Virola surina-
mensis comprised 33.3 % of the foraging bouts (n = 30;
Table 1). These 2 species are clearly the favoured food
items, comprising 46.3 % of all foraging bouts when
data from both studies are combined. Invertebrates
including snails and insects have been reported in the
diet of other species of piping-guans (Chebez 1990,
Willard et al. 1991, Collar et al. 1992, Guzméan Almen-
dras et al. 1999), but have yet to be confirmed for the
Trinidad piping-guan, although hunters report that it
occasionally forages for insects on the forest floor
(James & Hislop 1988).

Cracids, including piping-guans, have often been ob-
served drinking water from streams (Delacour &
Amadon 2004). However, in our study, we observed pip-
ing-guans drinking water exclusively from epiphytic
bromeliads, which apparently has not been previously
reported for any other species of cracid (Delacour &
Amadon 2004). The only previous report is from James &
Hislop (1988, p. 22), who stated ‘reports of direct drink-
ing from epiphytes (wild pines) have also been received'.

Displays and vocalizations

The drumming displays and vocalizations of piping-
guans are unique and have been studied more than

any other behaviour exhibited by piping-guans (Dela-
cour & Amadon 2004). Those exhibited by the Trinidad
piping-guan are similar to those of other species and
were well described by Alexander et al. (1992) and
Alexander (2002), who observed such behaviours only
in the dark before 05:30 h. Our observations indicate
that drumming displays and vocalizations are not lim-
ited to predawn darkness, but may occur throughout
early morning and even during late afternoon periods
of activity. Alexander et al. (1992) reported similar ago-
nistic encounters between individuals in which the
crest was raised, suggesting that raised crest feathers
represent an aggressive or alarm display.

Interspecific interactions

Our limited observations of piping-guans interacting
with other species suggest that they avoid direct
encounters with small passerines. The instance when 2
piping-guans fed in a tree after flushing a flock of
orange-winged parrots from it suggests they may have
intentionally flushed competing frugivores from the
tree.

Responses to human disturbance

Historically, hunting has been the greatest threat to
the piping-guan's long-term survival, yet anecdotal
accounts from hunters (James & Hislop 1988, 1997) and
our personal observations suggest that piping-guans
are relatively unperturbed by human disturbance and
quickly become habituated. Piping-guans are canopy
frugivores and require tall forest trees for their sur-
vival. Although habitat destruction is clearly detrimen-
tal to the species, the present study demonstrates that
the piping-guan tolerates limited human disturbances
in small-scale agricultural plantations of rural commu-
nities as long as canopy trees are left intact in nearby
forest and it is not hunted.
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