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Chapter 10
Ranging Behaviour, Daily Path Lengths, Diet 
and Habitat Use of Yellow-Tailed Woolly 
Monkeys ( Lagothrix flavicauda) at La  
Esperanza, Peru
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Abstract  The yellow-tailed woolly monkey ( Lagothrix flavicauda) is Critically 
Endangered and endemic to a small area of the Andean forest in northern Peru. I 
collected data on the home ranges, daily path lengths, diet and habitat use of two 
groups of L. flavicauda. Group follows took place at La Esperanza, Amazonas 
department, for 15 months between October 2009 and February 2011. The study 
site comprised a matrix of disturbed primary and regenerating secondary cloud for-
est. Home ranges were between 95 and 147 ha using 95 % minimum convex poly-
gons, and home range overlap between the two groups was 1.6 ha. The range used 
by both groups varied between the wet and dry seasons. Daily path lengths were 
between 1.03 and 1.2 km. Fruit was the most commonly consumed dietary item 
followed by leaves and insects; a total of 16 plant resources were identified. There 
was a significant increase in consumption of leaves and insects during the dry sea-
sons. Both groups used a variety of habitats but were only occasionally observed 
to use areas of white-sand forest. Home range and daily path length estimates are 
similar to results from studies of other woolly monkeys ( Lagothrix spp.), although 
home ranges were among the smallest recorded for woolly monkeys. L. flavicauda 
at La Esperanza are less frugivorous than Lagothrix spp., and the estimates here 
are lower than those from the previous preliminary work at this site. My results 
suggest that L. flavicauda are able to survive in disturbed habitat with small home 
ranges and at high group densities. More research is urgently needed at other sites 
with different ecological conditions to enable proper conservation planning and 
actions.
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10.1 � Introduction

The Peruvian yellow-tailed woolly monkey ( Lagothrix flavicauda) is one of the 
rarest and least studied of all primate taxa. This species is endemic to a small area 
of pre-montane and montane Andean cloud forest in the Peruvian departments of 
Amazonas and San Martin (Shanee 2011) as well as border areas of the neigh-
bouring departments of Huánuco, La Libertad and Loreto (Shanee 2011; Graves 
and O’Neil 1980; Parker and Barkley 1981; Mittermeier et al. 1975). L. flavicauda 
habitat is characterized by rugged terrain of steep mountains, high ridges and deep 
river valleys (Shanee 2011). This area of Peru is also the centre of many sociopoliti-
cal problems caused by drug trafficking and terrorism (Shanee 2011; Young 1996; 
Shanee and Shanee this volume). Because of these difficulties, few previous field 
studies exist on this species.

Thought extinct until the mid-1970s (Mittermeier et al. 1975), L. flavicauda was 
‘rediscovered’ in the department of Amazonas (Mittermeier et al. 1975; Macedo-
Ruiz and Mittermeier 1979); following this, more localities and basic ecological 
data were published (Graves and O’Neil 1980; Parker and Barkley 1981; Leo 
Luna 1980; Butchart et al. 1995) along with many conservation recommendations 
(DeLuycker 2007; Leo Luna 1980; Rios and Ponce del Prado 1983; Shanee et al. 
2008; Shanee et al. 2007). Leo-Luna (1980, 1984, 1987, 1989) carried out the first 
field studies on this species collecting valuable data on the species distribution, 
conservation, habitat preferences and diet.

Listed as Critically Endangered (CR; IUCN category A4c), L. flavicauda has 
been considered one of the 25 most endangered primate species by the International 
Primatological Society three times (Mittermeier et al. 2012). This species is also 
considered endangered under Peruvian law (Decreto Supremo 34-2004-AG) and 
listed in appendix I of Convention on International Trade in Endangered Species 
(CITES 2005). There is currently discussion as to this species’ taxonomic status 
( Oreonax vs. Lagothrix, see Matthews and Rosenberger 2008).

Similar to common woolly monkey species (Genus = Lagothrix), L. flavicauda 
are large-bodied diurnal primates that live in large multi-male, multi-female groups 
of up to 23 individuals (Shanee and Shanee 2011a, DeLuycker 2007). L. flavicauda 
is restricted to high elevation forests between 1,500 and 2,700 m.a.s.l. and is not 
found in lowland Amazonian rain forests (Shanee 2011), which is rare for woolly 
monkeys (but see Cifuentes et al. this volume).

Habitat at high elevations is generally characterized by lower primary produc-
tion levels (Lawes 1992; Smith and Killeen 1998; Costa 2006; Bendix et al. 2008; 
Shanee and Peck 2008). Lowered production is a function of decreased tempera-
ture, changes in soil pH and precipitation levels, thin soils and increased exposure to 
solar radiation and wind (Marshall et al. 2005). Conversely, primary production lev-
els in secondary and disturbed forests can be higher than those of the primary for-
ests (Brown and Lugo 1990). High elevation forests, even near the Equator, are also 
subject to stronger seasonal fluctuations in temperatures and rainfall than lowland 
forests. However, some sub-Andean forests have comparable fruit production levels 
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as lowland forests (Cifuentes et al. this volume). Species found at high elevations 
often show ecological adaptations to better cope with the harsher conditions. These 
may include changes in diet, home ranges as well as daily path lengths and seasonal 
ranges, group sizes and habitat use (Durham 1975; Caldecott 1980; Marshall et al. 
2005; Shanee 2009). The constraints of high elevation habitats are especially im-
portant for large-bodied frugivorous primates such as woolly monkeys. The ecology 
of common woolly monkeys is highly variable depending on forest type and pri-
mary production levels (Di Fiore and Campbell 2010; Defler 1987; Di Fiore 2003; 
Stevenson 2001, 2006; Defler and Defler 1996; Stevenson and Castellanos 2000).

Home ranges are defined as the area traversed by an animal or a group during 
its normal activities, but occasional sallies outside the area should not be included 
(Burt 1943). Daily path lengths can be defined as the distance travelled by an animal 
or a group of animals during their active period in a 24-h cycle. Both home ranges 
and daily path lengths are highly dependent on habitat quality, diet, resource avail-
ability and temporal fluctuations in resource availability, particularly in seasonal 
environments (Milton and May 1976). Body size, group size and defensibility also 
play roles in determining home range sizes and daily path lengths (Milton and May 
1976; Mitani and Rodman 1979; Chapman 1988; Janson and Goldsmith 1995).

There exist many previous studies on the ranging behaviour and habitat use of 
common woolly monkeys (Di Fiore and Campbell 2010). However, no studies as 
yet exist on L. flavicauda ranging and only basic data are available on this species’ 
habitat use and preferences (Clark 2009, Shanee and Shanee 2011a, Leo Luna 1980, 
1984; Butchart et al. 1995).

I collected data on habituated groups of L. flavicauda at La Esperanza, Amazo-
nas, Peru. This site has been the focus of several studies on this and other primate 
species (Shanee and Shanee 2009, 2011a, b). I collected data on ranging behaviour 
using a geographic positioning system (GPS) during group follows, as well as data 
on dietary preferences, habitat types and habitat use by the monkeys. This investi-
gation forms a part of a larger conservation initiative for the yellow-tailed woolly 
monkey, its habitat and sympatric species (Shanee and Shanee 2009).

10.2 � Methods

10.2.1 � Study Site

La Esperanza is located in the Comunidad Campesina de Yambrasbamba on the 
eastern slopes of the Andes in northeastern Peru. Two permanent camps were used 
(Fig. 10.1) in areas known locally as Peroles (S 5°40′9.04″, W 77°54′14.44″) and El 
Toro (S 5°39′11.60″, W 77°54′55.79″). The study site encompasses approximately 
700 ha of disturbed primary forest and regenerating secondary forest interspersed 
with pasture. The study site is bounded to the south, east and west by fragmented 
forests, pasture and agricultural lands. To the north, contiguous forest reaches to 
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Fig. 10.1   Habitat type
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the Río Maranon (approximately 100 km). This site lies in a natural forest corridor 
between five protected areas where the species’ presence has been recorded: Zona 
Reservada Rio Nieva, Santuario Nacional Cordillera Colan, Bosque de Proteccion 
Alto Mayo, Area de Conservacion Privada Abra Patricia-Alta Nieva and the Area 
de Conservacion Privada Pamapa del Burro (Fig. 10.1). Peroles is located about 
4 km north of the village of La Esperanza; El Toro is a further 2 km north. Both ar-
eas cover an altitudinal range of between 1,800 and 2,600 m.a.s.l. Average monthly 
rainfall is approximately 1,500 mm, with a dry season from August to December. 
Average temperature for the area is 14 °C (± 5.7). Humidity is high year-round.

The terrain is very rugged with high ridges and deep valleys. Habitat in the area 
is characterized by Ficus spp.-dominated primary pre-montane and montane cloud 
forest, with a thick mid-storey and understorey (Daoudi 2011; Clark 2009). The 
area has seen low intensity logging over the past 30 years which has removed many 
mature timber species.

Study Groups  Data were collected on three groups of L. flavicauda at the two 
camps, resulting in 281 h of group follows. Average group size in the area was 10.7 
individuals (range 3–19), including all full counts. Because of an uneven distribu-
tion of data across the three groups, I only calculated home ranges and seasonal 
ranges for the two groups (group A and group B) that presented the most data. 
Group A consisted of 15 individuals (three adult male; three adult female; six sub-
adult/juvenile and three infants) and group B of 12 individuals (two adult male; five 
adult female; one sub-adult/juvenile and two infants).

10.2.2 � Data Collection

�Ranging and Path Lengths

I collected data for 15 months between October 2009 and June 2010 and between 
August 2010 and February 2011. Prior to this study, the area had been used for in-
vestigation on L. flavicauda, the sympatric Peruvian night monkey ( Aotus miconax) 
and habitat characterization (Shanee and Shanee 2011a, b; Clark 2009). Therefore, 
clearance of new trails and other potentially disturbing preparatory work was kept 
to a minimum. The two study areas had been heavily logged and hunted during the 
1980s and 1990s. However, these practices were not recorded during this study and 
were much reduced during the previous work (Shanee and Shanee 2011a, b), and 
primate populations in the area had previously recovered. No systematic habituation 
process was used on any of the study groups, as preparatory investigation suggested 
this was unnecessary because of the focal groups’ familiarity with human presence 
(Shanee and Shanee 2011b). Bimonthly 5-day field trips were made throughout 
the study period. Data on ranging were collected during group follows using hand-
held GPS units (Garmin Etrex and Garmin GPSMap 60CSx). Fieldwork began at 
sunrise (approximately 0630 h) and continued until just after sunset (approximately 
1900 h). Group follows were conducted by teams of two to three observers includ-
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ing a local field guide. When groups were encountered, their location was recorded 
as a GPS point. During group follows, I recorded additional GPS points whenever 
the group stopped at a new location (i.e. they were no longer moving as a group in a 
single direction). GPS points were recorded at the approximate centre of the group. 
Whenever possible, we tracked groups to a sleeping site at sunset and began the 
subsequent days’ follow from the sleeping site prior to their waking.

�Diet and Habitat Use

During group follows, I recorded data on food sources used by individuals. I re-
corded the type of food consumed by focal individuals for the duration of feeding 
bouts, recording food type every 2 min. Food types were divided into the following 
categories: fruit, leaf, flower, bud, insect and moss. When possible field identifica-
tion was made of the plant species consumed; alternatively, when field identifica-
tion was not possible, samples were taken and stored in a field press to be identified 
later. Identification of plants was made using previously established keys. When 
identification was not possible, I took samples to local botanists from the Univer-
sidad Nacional Toribio Rodriguez de Mendoza and the Servicio Nacional de Areas 
Naturales Protegidas. Plant samples were also deposited at the Herbarium of the 
Universidad Nacional Mayor de San Marcos in Lima.

I made a habitat map (Fig. 10.2) of the study area using data from previous work 
in the area (Clark 2009, unpublished data) and information from the Zoneficacion 
Ecologica Economica of Amazonas department (IIAP 2008). These maps defined 
areas of forest based on elevation, soil, dominant vegetation type and topographical 
features such as valley, slope and ridge top. I recorded the elevation in metres above 
sea level of the approximate centre of the group every time I took a GPS point.

�Data Analysis

Ranging and Path Lengths  I entered GPS point data into a geographic informa-
tion system (arcGIS 9.3, ESRI 2008) and analysed it using the Home Range Tools 
extension (Version 1.1, Rodgers and Kie 2011). I separated points into focal groups 
and by season prior to estimating home range sizes, seasonal ranges and daily path 
length. I used two common methods to estimate home and seasonal ranges: percent-
age minimum convex polygons (MCPs; Michener 1979) and kernel density estima-
tion (KDE; Worton 1989). I fit various models to find the most appropriate for the 
data. Before I began the Analysis, I cheked the data for duplicate points. I calculated 
MCPs using the fixed mean method selecting 90, 95 and 99 % of points.

For KDE, I checked the grouped points for autocorrelation and calculated the 
bandwidth ( h). Using different models and proportions of the reference bandwidth, 
I calculated home ranges and seasonal ranges at 90 and 95 %. When range estimates 
from MCPs or KDE overlapped with deforested areas, I clipped the resulting maps 
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to exclude these areas (Grueter et al. 2009). I also calculated territorial overlap be-
tween the groups for both home and seasonal ranges.

I calculated daily path lengths by converting point data to polylines in arcGIS 
using the X-Tools Pro extension (Version 8.1). I then measured the lengths of the 
polylines from full-day and half-day follows. I included distances travelled in 
half-day follows to increase the sample size (Fashing and Cords 2000; van Schaik 
et al. 1983). Half-day follows were evenly distributed between morning and af-
ternoon follows to avoid possible bias (van Schaik et al. 1983). I calculated aver-
age daily path lengths for each group over the whole study period and seasonally.

Diet and Habitat Use  I evaluated habitat use of the groups by overlaying home 
and seasonal range polygons on top of habitat maps to evaluate the use of the differ-
ent forest types in the study area. This map was used to clip areas of unused habitat 
types from range estimates to improve accuracy (Grueter et al. 2009). Similarly, 

Fig. 10.2   Map of study site showing outlying protected areas and villages
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dietary data were collected during the same full- and half-day follows as ranging 
data using instantaneous sampling on focal animals every 2 min, recording the food 
type consumed (Shanee and Shanee 2011b). I analysed seasonal dietary preferences 
shown by focal animals during follows, looking for differences in consumption of 
food types and sources.

10.3 � Results

10.3.1 � Ranging

I analysed the data without rescaling for variance using adaptive kernels with a 
simple Gaussian (bivariate) model. Home ranges using MCPs at 95 % were 147 ha 
for group A and 95 ha for group B. Home range overlap between the two groups 
at 95 % coverage was 1.6 ha (Fig. 10.3). Seasonal ranges for the two groups were 
120 ha for group A and 58 ha for group B during the dry season, and 82 ha for 
group A and 92 ha for group B during the wet season, giving an average home 
range of 121 ha and average seasonal ranges of 89 ha in the dry season and 87 ha 
in the wet season. No significant difference was found between home range esti-
mates at 95 %.

Home ranges using KDE at 95 % were 236 ha for group A and 200 ha for group 
B, and home range overlap was 30 ha (Fig. 10.4). Seasonal home ranges at 95 % 
were 175 ha for group A and 164 ha for group B in the dry season, and 165 ha for 
group A and 163 ha for group B in the wet season. Seasonal range overlap at 95 % 
was 13 ha in the dry season and 22 ha in the wet season. No significant difference 
was observed between estimated home ranges at 95 %.

Results from MCP analysis were similar to estimates from previous density sur-
veys and ad-lib observations (Shanee and Shanee 2011a); however, results from 
KDE were ~ 200 % larger. Complete results for both groups at 90, 95 and 99 % are 
given in Table 10.1.

10.3.2 � Daily Path Lengths

Average daily path lengths were 1.03 km (SD 0.6) and 1.2 km (SD 0.9) for group 
A and B, respectively. Average seasonal daily path lengths were 1.7 km (SD 0.6) 
and 1.3 km (SD 0.9) in the dry season and 0.8 km (SD 0.4) and 0.6 km (SD 0.4) in 
the wet season, giving an average daily path length of 1.0 km (SD 0.8) and average 
daily path lengths of 1.4 km (SD 0.9) in the dry season and 0.8 km (SD 0.4) in the 
wet season.

Significant differences were found between daily path lengths in the dry and 
wet seasons for both groups ( χ2 = 16.01, P = 0.0001 for group A and χ2 = 12.60, 
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P = 0.0004 for group B). Differences in average path lengths including both groups 
were not significant ( χ2 = 0.371, P = 0.542).

Fig. 10.3   Home range overlap between the two groups at 95 % coverage
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10.3.3 � Diet and Habitat Use

Diet  The most common dietary item was fruit (46.3 % of recorded items) followed 
by leaves (23.3 %) and insects (19.1 %). Moss (6.6 %), buds (2.8 %) and flowers 
(1.8 %) were also consumed. I recorded a large difference in the consumption of 

Fig. 10.4   Home range estimates using kernel density estimation (KDE)
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fruits between the wet and dry seasons, 48.6 and 40.2 %, as well as leaves, 20.4 
and 35.9 %, and insects, 20.2 and 7.2 %. There was also an increase in consumption 
of all non-fruit food items during the dry season. Differences in leaf consumption 
( χ2 = 21.21, P = 0.0001) and insect consumption ( χ2 = 31.68, P = 0.0001) were found 
to be significant.

I identified 16 different plant food sources used by L. flavicauda. By far the most 
common food source was Ficus spp., followed by Cecropia montanta, C. utcubam-
bana, Styloceras laurifolium and Chrysophyllum venezuelanense (Table 10.2). In 
most cases, multiple plant parts were consumed from each food source.

Table 10.1   Comparative home range and group density estimates for L. flavicauda
Method Home range estimate 

(ha)
Group density 
(per km2)

Source

Minimum convex poly-
gons (MCPs)

91, 121, 174a 1.09, 0.82, 0.57a This study

Kernel density estimation 
(KDE)

169, 218a 0.59, 0.45a This study

Transect width estimation 96b 1.07 Shanee and Shanee 
2011a

Krebs (1999) 107b 0.93 Shanee and Shanee 
2011a

Ad-lib group count 86b 1.16 Shanee and Shanee 
2011a

a Average estimate between both groups at 90 95 and 99 % coverage for MCPs and 90 and 95 % 
for KDE
b Calculated from density estimates given in Shanee and Shanee 2011a

Table 10.2   Plant food sources recorded for L. flavicauda at La Esperanza
Family Species Use by L. flavicauda 

(%)
Part consumed

Cercropiaceae C. montanta and C. 
utcubambana

11.6 Fruit, leaves, buds

Euphorbiaceae Hyeronima andina 0.2 Fruit, flower
Moraceae Ficus eximia, Ficus spp. 67.7 Fruit, leaves, buds
Lauraceae Ocotea daysiflora 1.0 Fruit
Lauraceae Erythrina edulis 1.5 Fruit, leaves
Apocynaceae – 1.4 Fruit
Bauxaceae Styloceras laurifolium 2.2 Fruit, leaves, 

flowers
Podocarpaceae Podocarpus oleifolius 0.2 Buds
Euphorbiaceae Croton lechleri 0.2 Buds
Sapotaceae Chrysophyllum venezuelanense 7.8 Fruit, leaves
Clusiaceae Clusia sp. 1.2 Fruit
Orchidaceae – 0.4 Flower
Sapindaceae Allophylus sp. 0.6 Fruit, leaves
Bromeliaceae – 1.3 Leaves
Additional unidentified food sources 2.7 –
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Habitat Use  The study site consisted of a matrix of Ficus spp.-dominated disturbed 
primary cloud forest, white-sand forest, bamboo-dominated forest, ridge-top forest 
and deforested areas (Fig. 10.2). During follows, L. flavicauda did not enter areas 
of white-sand forest but did occasionally use this forest type during ad-lib observa-
tions; similarly, the groups only occasionally entered areas of bamboo-dominated 
forest and ridge-top forest, usually when passing between areas of Ficus spp.-domi-
nated forest. The groups used all elevations in the study area, average 2,138 m.a.s.l. 
(min. 1,836 m, max. 2,429 m).

10.4 � Discussion

Ninety-five percent MCPs gave the best results when compared to estimates of 
range sizes and group densities from transect surveys (Table 10.1). This is similar 
to findings from work on northern bearded sakis ( Chiropotes satanas chiropotes; 
Boyle et al. 2009). Also, MCPs have been found to be more robust when sample 
sizes are small (Grueter et al. 2009). Home and seasonal range methods from KDE 
were much larger than those from MCPs and around 200 % greater than range sizes 
and densities from transect surveys (Table 10.1); although other studies have shown 
that KDEs can give accurate results (Grueter et al. 2009; Seaman and Powell 1996; 
Worton 1995), in this case, they seem to significantly overestimate home ranges.

MCPs can overestimate ranges with the inclusion of outlying points and if areas 
of un-used habitat are not removed (Grueter et al. 2009). By creating a habitat map 
and removing areas of unsuitable habitat, I have minimized this problem (Grueter 
et al. 2009); similarly, by choosing polygons at 95 % inclusion, I have reduced the 
effect the outlying points may have had, for example MCPs for group B at 99 % 
(Fig. 10.3) extended the estimated home range by ~ 25 % (35 ha) with the inclusion 
of a single point.

Home ranges of other woolly monkey species are highly variable between spe-
cies and sites (Table 10.3). Unfortunately, no other home range estimates exist from 
other studies of L. flavicauda, so comparison between sites and methods is impos-
sible. Compared to home range estimates from previous studies of other woolly 
monkey species, the results presented here show much smaller home range esti-
mates than from most studies (Table 10.4) but are similar to estimates for Lagothrix 
poepigii at the Yasuni National Park, Ecuador, and L. lagothricha at the Tinigua 
National Park, Colombia, using quadrat methods and focal animal sampling, re-
spectively (Di Fiore 2003; Stevenson 2006). The variation in Lagothrix spp. range 
sizes is possibly due to differences in group sizes, with larger groups necessitating 
larger areas to forage (Milton and May 1976; Dunbar 1988), although habitat qual-
ity and resource availability have also been shown to determine differences in some 
populations (Gonzalez and Stevenson 2009). In the case of L. flavicauda, reduced 
access to resources at elevation could necessitate reduced group sizes, as increas-
ing home range sizes would unsustainably increase energetic demands, which may 
increase with elevation.
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Again, no estimates exist for L. flavicauda path lengths from other studies. Daily 
path lengths found in this study are well within the limits of those found for other 
woolly monkey species, as are maximum path lengths (Table 10.3).

Table 10.3   Comparative home range sizes and daily path lengths for Oreonax and Lagothrix
Species Group size Home range 

size (ha)
Range over-
lap (%)

Average 
daily path 
length (km)

Maximum 
daily path 
length (km)

Source

Lagothrix 
flavicauda

15 147a 1.1a 1.03 2.49 This study

L. flavicauda 12 95a 1.7a 1.16 2.84 This study
Lagothrix 

cana
44–49 1,021 – – – Peres 1996

L. lagothricha 13 350 65–100 – – Nishimura 
1990

L. lagothricha 45 450 50–100 – – Nishimura 
1990

L. lagothricha 24 760 90–100 2.88 3.58 Defler 1989, 
1996

L. lagothricha 37b 200 – 2.0 – Stevenson 
2006

L. lugens 17–19 169 100 1.63 1.85 Stevenson 
et al. 1994

L. lugens 14 – – 2.5 3.45 Stevenson 
and Cas-
tellanos 
2000

L. lugens 17–21 – – 1.75 2.2 Stevenson 
and Cas-
tellanos 
2000

L. lugens 17–33 – – 1.9 2.25 Stevenson 
and Cas-
tellanos 
2000

L. lugens 27–32 – – 2.45 3.2 Stevenson 
and Cas-
tellanos 
2000

L. poeppigii 24–25 124 45 1.79 2.74 Di Fiore 
2003

L. poeppigii 23 108 47 1.88 2.86 Di Fiore 
2003

L. poeppigii 17–23 350 – 0.54 0.95 Soini 1986
L. poeppigii 14 400 – – – Ramirez 

1980
L. poeppigii 10 250 – – – Ramirez 

1980
a Values taken from 95 % MCPs
b Value calculated for average group size between the two study groups at the end of the study 
period
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Defler (1996) found large monthly differences in areas of home range used by 
a group of L. lagothricha at Caparu, Colombia. Stevenson (2006) found a corre-
lation between the increased use of flooded forest during the rainy season, when 
certain fruits are more abundant, in a group of L. lagothricha at Tinigua National 
Park, Colombia. In the same study, significant relationships were found between 
path length and seasonal fruit availability, habitat quality and group sizes. Dai-
ly path lengths for both groups in this study were significantly larger, and aver-
age home range increased during the dry season which coincides with reduced 
availability of fruits.

No study has looked at soil fertility at this or other sites with L. flavicauda, but 
the naturally lower primary production levels, a characteristic of high elevation for-
ests (Lawes 1992; Smith and Killeen 1998; Costa 2006; Bendix et al. 2008; Shanee 
and Peck 2008), would suggest that this study site would be a suboptimal habitat for 
frugivorous primates. Habitat quality may also be low because of previous anthro-
pogenic activities, such as logging. However, this will be at least partially offset by 
the higher production levels that can be found in secondary and regenerating areas 
(Brown and Lugo 1990). In such cases, logged forests can support high densities of 
Ateline primates when hunting pressure is low (Aldana et al. 2008). The densities 
calculated from range estimates indicate a healthy L. flavicauda population at La 
Esperanza and provide further evidence that this species is able to survive even in 

Table 10.4   Diet of Lagothrix flavicauda and Lagothrix spp.
Species Fruit (%) Leaves (%) Flowers (%) Buds/Other 

(%)
Insect Prey 
(%)

Source

Lagothrix 
flavicauda

46.3 23.3 1.8 9.4a 19.1 This study

L. flavicauda 71.0 – – – – Shanee and 
Shanee 
2011a

Lagothrix cana 67.4 16.2 3.1 13.4b < 1 Peres 1994c

L. lagothricha 78.9 11.4 0.1 4.7b 4.9 Defler and 
Defler 
1996c

L. lugens 53 13 2 7.0b 25 Stevenson 
2002c

L. lugens 60 16 1 < 1b 23 Stevenson 
et al. 1994c

L. lugens 78 9 – < 1b 12 Stevenson 
1992c

L. poeppigii 77 7 2 14b 0 Soini 1990c

L. poeppigii 75.5 9.8 3.5 1.9b 9.3 Di Fiore 1997, 
2004

L. poeppigii 73 10 5 6b 6 Dew 2001
a Percent includes buds and mosses
b Percent ‘buds’ not included in study, given as ‘other’
c Where percentages or categories were not given in the original, I have used those given by Di 
Fiore and Campbell (2010)
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disturbed habitat when hunting pressure is low (Shanee and Shanee 2011a). How-
ever, more studies are needed to determine densities and ranges at undisturbed sites 
before conclusions can be drawn.

Leo Luna (1980) gives some details of L. flavicauda diets, finding that fruits 
are the major food source for this species and that leaves are rarely consumed, 
with Ficus spp. and Cecropia spp. being important food sources. Both are im-
portant food sources for L. flavicauda at La Esperanza. The diet of yellow-tailed 
woolly monkeys at La Esperanza is much less frugivorous than that of Lagothrix 
spp. (Defler and Defler 1996; Stevenson 1992; Stevenson et al. 1994; Soini 1990; 
Di Fiore 1997, 2004; Dew 2001) and previous preliminary estimates for L. flavi-
cauda of 71 % (Table 10.4; Shanee and Shanee 2011a). Ripe fruits are replaced in 
the diet of this species with a higher consumption of leaves and other food items 
during the dry season when fruits are less available, lessening the need for larger 
home ranges.

Patterns of habitat use found were fairly simple, with the majority of available 
habitat being used year-round. The avoidance of white-sand forest will certainly 
be because of the lack of large fruiting trees in this forest type, which also has a 
much lower canopy height and thicker mid-storey and understorey (unpublished 
data). Although this species has been recorded in white-sand forest occasionally, 
it is not clear to what extent it is used. Similarly, areas of bamboo-dominated for-
est and ridge tops were only occasionally used, generally to gain access to other 
areas of forest. Stevenson (2006) found that common woolly monkeys preferred 
mature forests to open or degraded areas in Tinigua National Park, Colombia. Soils 
in white-sand forests are much more acidic (Escobedo Torres 2007), in many cases 
prohibiting the growth of many of L. flavicauda’s preferred food sources. Increased 
exposure to wind, solar radiation, thinner soils and decreased temperatures on ridge 
tops also causes differences in forest structure with reduced presence of large fruit-
ing trees. This is in addition to reduced productivity of L. flavicauda’s preferred 
food source ( Ficus spp.) with increasing elevation (Shanee and Peck 2008).

My results suggest that L. flavicauda is able to survive in highly disturbed habi-
tats, with restricted ranges, allowing the species to live at comparatively high group 
densities. However, more research is urgently needed on this species’ habitat re-
quirements and ecology at more sites. Without data from other sites, a proper under-
standing of L. flavicauda’s requirements is impossible and informed conservation 
actions cannot be planned or implemented.
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