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ABSTRACT 

The woolly monkey (Lagothrix) is perhaps the least studied species of all the Neotropical primates, 

and of the few studies conducted on the genus (Lagothrix), few refer to their use of different forest 

types. There are even fewer studies on the Geoffroy’s woolly monkey (Lagothrix cana) than on 

other species of the same genus, despite the fact that this species is Endangered (IUCN, 2013). It 

is important to know what kind of forests such an imperiled primate is able to use, in order to be 

able to create effective management plans, involving the protection and management of 

secondary forests as well as primary. This study aimed to determine whether the large-bodied 

frugivorous Geoffroy’s woolly monkey are able to use secondary forests, and to what extent. This 

was achieved using the line transect method and recording the position of monkeys alongside 

which forest type they were using at that time. We found that woolly monkeys can use 

regenerating forest, they were observed feeding in a disturbed area of forest on a number of 

occasions. There was not enough data to calculate population densities, however encounter rates 

were calculated using transect data for Geoffroy’s woolly monkeys (Lagothrix cana), Peruvian 



spider monkeys (Ateles chamek), brown titi monkeys (Callicebus brunneus), brown capuchin 

monkeys (Cebus apella) and Peruvian squirrel monkeys (Saimiri boliviensis). All of the species 

studied were observed in regenerating forest. Woolly monkeys were found to occur in even heavily 

disturbed forest, whereas the spider monkeys were only found in older regenerating forest. The 

appearance of woolly monkeys in such an area coincided with the fruiting of Byrsonima trees. It is 

very encouraging to find that the larger, threatened species of monkeys can occur in regenerating 

forest, although this seems to be dependent on the resources available and the proximity of 

mature continuous forest.  

 

INTRODUCTION AND BACKGROUND  

The focal species, Geoffroy's woolly monkey (Lagothrix cana), is listed as Endangered by the 

IUCN (Boubli et al., 2008). It is especially important to know how any species, especially 

endangered ones cope with habitat modification, as it is one of the primary threats to primate 

species (Chapman and Peres, 2001). If a species cannot survive in patches of secondary forest, 

then there is even more reason to prevent primary forest from being altered in the first place. 

However, if a species can utilize secondary forest then there is an incentive to allow deforested 

patches time to recuperate rather than treating the land as a lost cause for biodiversity 

conservation. The data collected during this study provides an insight into the future of woolly 

monkeys in degraded areas, as it is an example of their ability to cope with deforestation twenty 

five years after the deforestation event, it can be used to predict the future survival in recently 

deforested areas. If behaviour is different within the different forest patches then it is important to 

recognize it; if members of a group are spending less time foraging and more time being vigilant 

(Johns, 1986), in an area that is less productive, could lead to a decline in population numbers, 

unless the groups can evolve effective coping strategies (Donati et al., 2011). 

 

Project Aims:  

 To explore to what extent Geoffroy’s woolly monkeys use areas of secondary forest, 

compared to primary forest by recording their densities in each forest type.  

 To note any fruiting trees in the vicinity in order to investigate the relationship between the 

availability of fruit and habitat choice.  

 To follow woolly monkey groups and record their behaviour in different forest types, 

investigating any changes in behaviour patterns and duration, such as vigilance or foraging 

bouts, this serving as a preliminary data set for future behavioural studies 

 

 

 



METHODS 

STUDY SITE 

Manú National Park  

Manú National Park is situated in Southeastern Peru. It is 1.5 million ha, and is the largest 

protected rainforest park in the world (MacFarland Symington, 1988; UNESCO, 2009; Terborgh, 

1993). Due to its large size, it incorporates many different ecosystems, including lowland tropical 

rainforest, montane forest, riparian habitat and puna grasslands (UNESCO, 2009). It is situated in 

the Amazon basin, as well as comprising Andean slopes, resulting in the highest level of 

biodiversity of any area on Earth (UNESCO, 2009). It is an important refuge for many species, as 

it is for the most part pristine forest, due to its geographic isolation, reducing the human influence, 

although some areas are inhabited by indigenous groups (MacFarland Symington, 1988).  

 

Manú Learning Centre Reserve (MLC)  

This site has been subjected to varying degrees of disturbance over the last century, with areas of 

selectively logged forest, hereafter referred to as primary forest. This area is characterized by 

large, slow-growing species, and in the MLC reserve the canopy is more open than in other areas, 

as the larger, upper canopy trees were removed during selective logging in the 1950’s. The 

steeper regions of the reserve are pristine forest, owing to being difficult to reach. There is a patch 

of secondary forest which is in the later stages of regeneration; this area is characterized by new 

growth of fast growing successional light-requiring plants, as well as thin young saplings and trees. 

The other forest type found is disturbed forest, in the earlier stages of regeneration, and is much 

like secondary forest, but with fewer trees and more ground vegetation. Both of these areas were 

once clear felled for agriculture and cattle ranching. Behind the reserve the land is pristine 

rainforest, and on the other side is a heavily degraded area, used by people. It has been a 

protected reserve since 2002 and is managed by an NGO called CREES (Conservation, Research 

& Education towards Environmental Sustainability).  

 

Woolly monkey density estimates: 

Ten trails were already in place at the study site (Figure 1), and covered the different forest types: 

primary, secondary and disturbed (Figure 2), at varying altitudes. These were walked to estimate 

primate distribution in each area. The ten existing trails have been condensed to form 6 transects 

that were walked during this study (total distance walked 118.08 km).The transects were walked at 

specific times; morning transects were started at approximately 8.00, and we aimed to end them 

by 11.00, as primates are less active outside of this period (Peres, 1999). The afternoon transects 

were started at approximately 14.30 and ended before dark, at approximately 17.30. This is in 

accordance with the literature (Peres, 1999). However according to the incidental data collected 



before my arrival, primates are frequently observed being active during these times. Both of these 

time periods allow time for observations of primates when they are found, whereas outside of 

these hours, primates are often resting, making them difficult to spot on transects. Each transect 

was surveyed three times during the morning period and three times in the afternoon period. In 

order to standardise the data collection, the transects were paired to avoid surveying adjacent 

areas twice in one day, thus preserving the independence of the samples. Over seven working 

days all transects were walked. The times taken for each transect were recorded in order to 

attempt to maintain a similar speed for each one, we maintained a speed of approximately 

2km/hour, in accordance with Peres (1999). Whilst walking the transects, my assistant walked 

approximately 5m behind me at all times to ensure that we were simultaneously surveying the 

largest area possible. To detect the primates, as we were walking the transects we looked up into 

the canopy for movement and listened for audio cues such as tree rustling, branches crashing and 

vocalisations.  

 

 

 Figure 1.     Transects in place at the MLC reserve. 

 



 

Figure 2. The forest bands represented within the MLC reserve 

 

On discovering a primate group, the GPS point was recorded, as well as the distance from the 

transect using a rangefinder and the bearing from the line using a compass. The number of 

individuals was recorded; this was achieved by going off trail in order to be able to estimate the 

number individuals that were not observable from the transect. When possible the group 

composition was recorded, such as the size of individuals and if possible the sex. When foraging, 

the food item and tree was identified where possible. The canopy height was also recorded, using 

a rangefinder. The behaviours displayed by the group were recorded, and when they were moving 

away the direction was also recorded. All of this information was recorded during the fifteen 

minutes following contact with a group. No more than fifteen minutes was allocated for collecting 

this data as it compromises the transect. However, upon contacting a woolly monkey group, 30 

minutes was allowed for data collection as they are the focal species of this study and, as such, 

we endeavored to record the behaviour of each and every individual, rather than just a few 

individuals. 

 

Habitat assessment 

Data was collected on tree density using point-quarter sampling, by placing a cross upon the 

ground and recording the closest tree to the centre for each of the quarters (Ganzhorn et al., 



2011). This was repeated every 100m along the transects, to ensure that all points were 

independent samples, totalling 50 points per forest type (primary, secondary and disturbed). DBH 

(diameter at breast height) was calculated by recording the circumference at breast height of a 

tree and entering that into an equation (D=C/π). Only trees over the 10cm dbh were recorded and 

used to calculate tree density. The tree density was then calculated using the equation: 1/(D)₂ 

(where D is mean distance for all points). Upon encountering fruit on the transect that was 

suspected to have been eaten by monkeys (obvious teeth marks), or a fruit that was known to be 

eaten by monkeys its location was recorded using the GPS and the fruit was brought back to the 

camp to be identified. 

 

FINAL REPORT 

Changes to initial proposal 

The dataset was not large enough to be able to use DISTANCE software to obtain density 

estimates instead linear encounter rates were calculated. Continuous behavioural observations of 

woolly monkeys were also not feasible due to the terrain, as well as time constraints. Distribution 

data was collected for five species of primate that are found within the reserve (Ateles paniscus, 

Callicebus brunneus, Cebus apella, Lagothrix cana, Saimiri boliviensis).  

 

RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Mean linear encounter rates for each species found in the three forest types 

during transects 



Ateles had a higher linear encounter rate in primary forest (0.85/km) than in secondary (0.49/km). 

Callicebus was only encountered in disturbed forest (0.39/km). Cebus had the highest linear 

encounter rate in secondary forest (1.26/km), the next highest rate in disturbed forest (0.26/km) 

and the smallest linear encounter rate in primary forest (0.12/km). Lagothrix had very similar linear 

encounter rates in both primary (3.71/km) and secondary forest (3.67/km). Saimiri had the highest 

linear encounter rate in secondary forest (6.73/km) and a lower rate in disturbed forest (1.56/km). 

 

Despite the small sample size, and the fact that statistical analyses could not be run on woolly 

monkey distribution to detect significant differences between the forest types used, it has been 

confirmed that this species can use regenerating forest. In the case of these woolly monkeys they 

were using the area for feeding, where a large quantity of fruits had recently become available. It 

appears that the presence of fruiting trees is one of the important factors determining whether 

monkeys will use an area. There are, however, many other factors that influence this, and as such 

it is highly site specific, so caution must be used when making comparisons across sites and 

species. 

 

By using incidental data in addition to transect data, when the data collected by transect is of a 

small size, the incidental data can help to provide an indication of the distribution of each species. 

During transects woolly monkeys were observed as many times in regenerating forest as in 

primary forest. Spider monkeys on the other hand were observed more in primary forest than in 

regenerating forest. These species were not observed enough times to perform parametric 

statistical tests. Both spider monkeys and woolly monkeys were observed on a regular basis within 

the reserve, which is promising, as they are both classed as Endangered (IUCN, 2013). 

 

Results outside of line transect 

During incidental data collection woolly monkeys were observed more often in regenerating forest 

than in primary forest. They used this area for a week before moving on to another area, outside of 

the reserve. Thus, although they were observed in regenerating first more than a dozen times, this 

was not during transect walks, and so could not be statistically analysed with the other data. This 

demonstrates that although they were not observed many times during transects, it certainly does 

not mean that they do not use this type of forest. This project would need to be extended in order 

to say conclusively to what extent woolly monkeys can use degraded forest. It would also be 

productive to follow a group and record their home ranges as well as conduct a comprehensive 

study of their diet, as this will demonstrate which environmental factors affect their use of 

regenerating forest. This project can serve as a preliminary study that shows that woolly monkeys 

as well as spider monkeys can use regenerating forests within this area of Peru.  
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