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Abstract: Of the seven species of atelids occurring in Peru, three are present in the northeast of the Amazon; one of them, Ateles 
belzebuth, is listed as Endangered on the IUCN Red List of Threatened Species. These primates are preferred game, but detailed 
information on group size, population density and conservation status is scarce. We conducted transect censuses in forests with 
different levels of human disturbance (low, moderate and high), and also surveyed forests along the northern and southern banks 
of the Río Marañón. We recorded 232 groups of three species along 2,126 km of transect censuses. Group size and population 
densities of Lagothrix lagothricha poeppigii and Alouatta seniculus were lower in forest where human disturbance was ranked 
as high, compared to forests of low and moderate human disturbance. Ateles belzebuth had been extirpated in the area of high 
human disturbance. Besides hunting, increasing deforestation is a major threat to the survival of atelids in the northeast of the 
Peruvian Amazon.
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Introduction

Primates play an important role in forest regeneration 
since they are key pollinators and seed dispersers besides con-
tributing to insect control. They are also predators and prey, 
and decreases in population numbers can lead to ecological 
impacts such as altering the floristic composition. They have 
economic importance, because the natives and mestizos who 
live along the riverbanks depend on primates and other wild-
life for food and even some additional income from the sale 
of pets, the most in demand being infants of spider monkeys 
(Ateles) and woolly monkeys (Lagothrix), and small spe-
cies such as pygmy marmosets Cebuella pygmaea, tamarins 
(Saguinus) and squirrel monkeys (Saimiri).

Six ateline taxa occur in the Peruvian Amazon (Aquino 
and Encarnación 1994; Groves 2001; Aquino et al. 2015). 
They are highly sensitive to habitat disturbance and frag-
mentation (Cowlishaw and Dunbar 2000). Even small-scale 
disturbance such as seismic exploration preceding actual oil 
drilling may affect their populations (Kolowski and Alonso 
2012). They are also the monkeys most hunted for subsistence 
and commercial markets (Bodmer et al. 1997, 1999; Aquino 
et al. 2000a; Peres 2000), and overhunting has resulted in 

Ateles belzebuth being classified as Endangered on the IUCN 
Red List of Threatened Species (IUCN 2015). It has already 
been extirpated in some microbasins and sub-basins (Aquino 
et al. 2013a).

Several inventories and assessments of the status pri-
mates have been conducted in the Peruvian Amazon, most of 
them along the larger river basins (Neville et al. 1976; Freese 
et al. 1982; Castro et al. 1990; Encarnación and Castro 1990; 
Aquino et al. 2000a, 2009, 2013a; Aquino 2005), but virtu-
ally no surveys to determine the status of primate populations 
have been carried out to the north of the ríos Amazonas and 
Marañón. The exceptions are the microbasins of the ríos Cur-
aray (Heymann 2000; Heymann et al. 2002; Colowski and 
Alonso 2012; Aquino et al. 2013a), Pucacuro (Aquino et al. 
2000b), and Alto Itaya (Aquino et al. 2009). The scarcity of 
information on primates, particularly atelids in the northeast-
ern Peruvian Amazon, motivated us to conduct this study. Our 
objectives were oriented to determining the current status of 
these primates and identifying threats to the survival of their 
populations. In this report, we present our findings for a series 
of expeditions between 2004 and 2013 in different areas north 
of the Peruvian Amazon.
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Methods

Expeditions
Transect censuses were carried out along the following 

rivers: the Río Baratillo, tributary of the Río Pucacuro from 
May to June 2007; the ríos Curaray and Aguas Verdes, both 
tributaries of the Río Napo, from November to December 2012; 
and the ríos Huanganayacu, Alto Itaya and Alto Nanay from 
February to June 2013. These sites are located north of Río 
Marañón and west of the ríos Amazonas and Napo. Detailed 
information on the geographical location, semi-quantitative 
estimates of the level of human disturbance at the sampling 
sites, and the distances traveled (km) are shown in Figure 1 
and Table 1. According to the human disturbance level (hunt-
ing, deforestation, logging, harvesting of forest products, and 
exploration of hydrocarbons), forests of these six sampling 
sites were grouped into the following three categories. 

Low human disturbance. Forests of the Río Curaray. 
There the main activity is logging, with camps and trails being 
found near the river bank. The trails (7–8 m wide and 200–
300 m long) are used to transport the timber from the interior 
of the forest to the river edge. The area is also hunted, but it is 
occasional and only subsistence, and limited to riparian forest, 
and Ateles and Lagothrix are still tolerant of human presence.

Moderate human disturbance. Forests of the ríos Aguas 
Verdes and Baratillo. They are inaccessible during the 
dry season (June–December), so logging and hunting are 
restricted to the wet season (January–May). Hunting, logging, 

and harvesting of forest products are practiced only by the 
native communities.

High human disturbance: Forests of the ríos Huanga-
nayacu, Alto Nanay and Alto Itaya. High forest disturbance 
is manifested by the presence of many trails and camps in use 
by hunters, loggers and harvesters of palm leaves and wild 
fruits. Empty cartridges are frequently found on the trails, and 
skulls and other bones, particularly of primates and rodents, 
litter the camps. Primates and other wildlife flee in the pres-
ence of humans. This level of disturbance is typical of a large 
part of the forests of the northeast of the Peruvian Amazon 

A number of shorter expeditions were conducted in Janu-
ary and August 2006 along the ríos Pastaza, Morona and their 
tributaries such as Chuinda and Chapuli; from November to 
December 2009 on the Río Huallaga and its tributaries such as 
the ríos Paranapura and Aipena; and from October to Novem-
ber 2012 on the Río Marañón (for more details, see Figure 2 
and Table 2). These expeditions allowed us to gather infor-
mation on the conservation status of these primates, under-
standing that the indigenous communities of various ethnic 
groups settled in these rivers traditionally have a preference 
for hunting primates for subsistence, most particularly spider 
monkeys and howler monkeys. 

Transect censuses
Four transects were set up at each sampling site. They 

ranged in length from 4.0 to 5.0 km. The censuses were carried 
out from 06:30 h to 12:00 h (outgoing) and from 14:00 h to 

Figure 1. Location of the six sampling sites in the northeast of the Peruvian Amazon.
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17:30 h (return). Two teams, each consisting of two observers 
(a researcher and a field assistant) walked different transects 
at an average speed of 1 km/hour. Each transect was walked 
three or four times. When primates were encountered, the fol-
lowing was recorded: the species; perpendicular distance to 
the transect of the first individual detected; number of indi-
viduals detected; height; activity; and the presence of depen-
dent infants. Complete counts of group size were obtained 
whenever possible. A total of 2,126 km were walked; of them, 
1211 km was in forest with high levels of human disturbance, 
430 km in forest with low levels of disturbance, and 485 km 
in moderately disturbed forests (Table 1).

Data analysis
Excepting L. l. poeppigii, the low number of atelid groups 

observed in forests of the three levels of human disturbance  
was not sufficient to estimate population density by applying 
the software Distance (Laake et al. 1994). We used instead the 
formula D = N/2dL (Burnham et al. 1980; Peres 1999), where 
N is the number of groups found along the transects, L is the 
total length travelled (km), and d the mean perpendicular dis-
tance to the transect of the first animal sighted (different for 
each species). The number of individuals per square kilome-
ter was then calculated by multiplying D by the mean group 
size. This method is widely used in assessments of wildlife 

Table 1. Survey areas and sites for atelids in the northeast Peruvian Amazon.

Area Site Code Coordinates
(UTM)

Level of human 
disturbance

Total length of transect walked  
(km)

Ríos Curaray − Napo Curaray 1 475731/9821084 Low 430

Aguas Verdes 2 505540/9820535 Moderate 162
Ríos Tigre − Pucacuro Baratillo 3 469723/9735776 Moderate 323
Ríos Tigre − Corrientes Huanganayacu 4      473383/9627228 High 406
Ríos Tigre − Nanay Alto Nanay 5 542669/9617188 High 403

Alto Itaya 6 615679/9540649 High 402

Table 2. Additional sampling sites for atelids in the northeast of the Peruvian Amazon.

Area Site Code UTMS Coordenates Level of human 
disturbance Type of evidence Species1

Río Pastaza
May−June, 2006
 

Andoas Viejo 1 342710/ 9678351 High I n.p.
Huagramona 2 334891/9660952 High I n.p.

Alianza Cristiana 3 334715/9617444 High I n.p.
Santa María 4 326127/ 9582939 High I n.p.

Puerto Alegre 5 330876/9578724 High I n.p.
Puerto Pijuayal 6 336061/9570386 High I Llp, As
Nuevo Ucayali 7 315775/9557531 Moderate I Ab, Llp, As
Puerto Requena 8 304514/9533469 Moderate O Ab(2),As(1)
Puerto Egipto 9 298431/9540596 Moderate I Ab ,Llp, As
Nueva Yarina 10 284599/9531730 Moderate I Ab, Llp, As

Río Morona
May−June, 2006
 
 
 
 
 
 
 
 

San Juan 11 206506/9662848 Moderate I Ab, Llp, As
Kuzuime Chico 12 204642/9655460 Moderate I Ab, Llp, As

Santa Cruz 13 210304/9646300 High I Llp, As
Nueva Alegría 14 212402/9627396 Moderate O Ab(1), Llp(1)

Caballito 15 2440277/9576092 High I Llp, As
Unanchay 16 257772/9564232 High O Llp(2)

Fernando Rosas 17 251742/9559806 High I n.p.
San Salvador 18 254522/9562976 High I n.p.

Fortaleza 19 240232/9532104 High I Llp
Puerto Alegría 20 253964/9520796 High O As(1)

Río Marañón
July, 2012

Borja 21 216955/9509472 High O As(2)
Santa Rosa 22 211300/9489580 High I n.p.

Río Huallaga
October−November, 2009

San Antonio 23 364985/9423516 Moderate I Llp, As
Progreso 24 394986/9376145 High I n.p.

Balsapuerto 25 327379(9355102 High I n.p.
Canoa Puerto 26 323957/9350338 High I n.p.

¹Numbers of groups observed are indicated in parentheses 
n.p.= no presence; O = observation; I = interview 
Ab =Ateles belzebuth; Llp = Lagothrix lagothricha poeppigii; As = Alouatta seniculus
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with few records. We also calculated the relative abundance 
by the number of sightings per 10 km of transect walked. In 
order to examine the effect of human disturbance on group 
size, we compared the mean group size between forests of 
different levels of human disturbance with the Kruskal-Wallis 
test in BioStat 5.0.

Results

Species and groups recorded
In all 232 groups of the three atelid species—Alouatta 

seniculus, Ateles belzebuth, and Lagothrix lagothricha—
were sighted during the 2,126 km walked along the transect 
surveys (Table 3). Ninety-eight, 41% of all sightings, were 
observed in forests with low human disturbance; just a little 

less than double the encounters in the forests with high human 
disturbance (54 groups or 24% of the groups sighted). Lago-
thrix l. poeppigii groups were seen 143 times, making it the 
most commonly recorded species in the study area. Alouatta 
seniculus was the least common, with only 43 groups, equiva-
lent to 18.5% of the total. In forests with high human distur-
bance, Ateles belzebuth was not seen at all, while A. seniculus 
was seen only rarely; eight groups in total.

Group size and range

Variation in the range of group sizes and the mean group 
sizes for these three atelids are shown in Table 4, besides 
the results of the full group counts that we achieved. In gen-
eral, larger groups were recorded in forests with low human 

Figure 2. Location of the 26 additional sampling sites on the northern and southern banks of the Río Marañón. 
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disturbance. Comparing species, L. l. poeppigii was seen in 
larger groups that, depending on the level of human distur-
bance, varied from 9 to 23 individuals (mean size 16 indi-
viduals) in forests with low disturbance and between 8 and 
13 (mean size 11 individuals) in forests with high human 
disturbance. The difference is statistically significant (0.0039, 
p<0.05). Group sizes in the forests with low and moderate 
levels of disturbance were not significantly different (0.13, 
p>0.05). Alouatta seniculus lives in smaller groups that 
varied from 6 to 11 (mean size 7 individuals) in forest with 
low human disturbance, and from 2 to 4 (mean size of 2.6 
individuals) in forests with high human disturbance. This 
difference is also significant (0.0002, p<0.05), as was the 

difference in observed group sizes between forests with mod-
erate and high disturbance (0.014, p<0.05).

Sighting rates and population density
Sighting rates for L. l. poeppigii and A. seniculus were 

low in the forest with high human disturbance, and up to four 
times higher in forests with low disturbance (Table 5). Simi-
larly, the population densities for both species were low in 
forest with high disturbance, and higher in low and moderate 
human disturbance forests; true in particular for L. l. poeppi-
gii with an estimated density of 49.6 individuals/km². Ateles 
belzebuth was not seen in forests with high disturbance, indi-
cating local extinctions. 

Table 3. Number (N) and proportion (%) of atelid groups observed in forests with different levels of human disturbance.

Disturbance level
Species

A. belzebuth L. l. poeppigii A. seniculus Total

Low disturbance

N 31 49 18 98

% 67% 32% 42% 41%

Moderate disturbance

N 15 48 17 80

% 33% 35% 39% 35%

High disturbance

N - 46 8 54

% - 33% 19% 24%

Total N 46 143 43 232

Table 4. Group sizes of atelids in forests with different levels of human disturbance.

Species
Range and mean group size according to the level of human disturbance Group size range in 

other areasLow Moderate High

Ateles belzebuth

Range 6–18 2–11 2–11a

Mean size ± SD 12.2±5.5 4.2±2.8

Total groups 31 15

Groups with complete counts 5 11

Lagothrix lagothricha poeppigii

Range 9–23 12–18 8–13 5–24b

Mean size ± SD 16±5.6 16±3.4 11±2

Total groups 49 48 46

Groups with complete counts 6 5 10

Alouatta seniculus

Range 6–11 3–7 2–4 2–13c

Mean size ± SD 7±2.4 5.2±2.1 2.6±1

Total groups 18 17 8

Groups with complete counts 8 6 6

Sources: aRío Samiria: Aquino and Bodmer (2006); bRío Itaya: Aquino et al. (2009); cPacaya Samiria: Soini (1986).
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Conservation status and threats
In the Peruvian Amazon, atelid populations and other 

medium-sized primates are subject to constant threats from 
human activities, not only in lowland rainforest but also in 
submontane forest that is included in the ranges of some of 
the species. Where we carried out transect censuses, and in 
the other areas that we explored, we identified the following 
threats to the survival of these primates: hunting, deforesta-
tion for pasture and agriculture, logging, fruit harvesting, and 
the exploration of hydrocarbons. The levels of disturbance of 
each of these activities at the sites we visited varied according 
to the distance from the nearest towns.

Hunting. With the exception of the forests at the head-
waters of the ríos Curaray and Nashiño (tributaries of the 
Río Napo), Tangarana, Baratillo, Corrientes and Macusari 
(tributaries of the Río Tigre), Chapuli, Chuinda and Sicuanga 
between the Ríos Pastaza and Morona, hunting is the main 
threat to the survival of atelids and other long-lived mammals 
which are favored as game. The absence of populations of 
A. belzebuth over a large part of the study area, and the very 
reduced numbers of A. seniculus can be ascribed to hunting. 
After A. belzebuth, A. seniculus is evidenlty most vulnerable 
to hunting because it has a habit of hiding in trees with abun-
dant vines when alarmed, which allows the hunter to climb up 
the tree to kill the entire group. Hunting is related to logging; 
the logging teams spend extended periods in the forest living 
on game (Fig. 3).

Deforestation. This is the most pervasive and common 
threat in the area we surveyed. Deforestation is for agricul-
ture, cattle-ranching and logging. Its impact is habitat loss and 
degradation (Fig. 4). Logging was more intense in the forests 
ranked as highly disturbed, where we had encounters with 
logging teams of more than 15 people during the censuses, 

Table 5. Sighting rates and population density estimates for atelids in forests with different levels of human disturbance.

Species
Encounter rate and population density according at  

each level of human disturbance Other areas

Low Moderate High Arabela Samiria

Ateles belzebuth

No of sightings/10 km of transect walked 0.7 0.3    

Groups/km2 1.9 0.8    

Ind./km2 23 3.6  13.3a 5.1b

Lagothrix lagothricha poeppigii

No. of sightings/10 km of transect walked 1.1 1 0.4   

Groups/km2 3.1 2.7 1.3   

Ind./km2 49.6 44 14.3 30.6a 14.9c

Alouatta seniculus

No. of sightings/10 km of transect walked 0.4 0.3 0.1   

Groups/km2 1.4 1.6 0.3   

Ind./km2 9.8 8.3 0.7 n.a. 16.1c

Source: aKolowski and Alonso (2012), bAquino and Bodmer (2006), cAquino et al. (2001). n.a.= not available.

Figure 3. Adult male red howler Alouatta seniculus hunted for subsistence by 
the Brigade loggers in the Río Huanganayacu basin, April, 2013.

Figure 4. Logging road for towing commercially valuable timber in the Río 
Alto Itaya basin, March, 2013.
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hindering our work because of the noise of chainsaws and 
falling trees. In the forests with moderate and low human dis-
turbance, logging was modest and temporary, and we had no 
difficulties during the censuses.

Hydrocarbon exploration. This is the third major threat 
to atelid populations and those of other primates. The trails 
opened for Environmental Impact Assessments (EIA), and for 
seismic exploration, in particular in forests already with high 
human disturbance, contribute to increase hunting because 
they are used by hunters (Fig. 5). Air traffic, noise generation, 
presence of people, the construction of heliports, the instal-
lation and stocking of encampments, the opening of seismic 
lines, detonation of explosives, and numerous other activities 
related to Environmental Impact Assessments and seismic 
exploration undoubtedly generates temporary displacement 
causing intraspecific conflicts over home ranges, as well as 
changes in the behavior of the atelids, undoubtedly involving 
stress, as shown by the scared behavior of the groups of A. 
belzebuth and L. l. poeppigii contacted during the censuses, 
even in the forests with low human disturbance. This explor-
atory activity does not apparently cause major impacts, while 
a positive outcome that results in the mining of gas or petro-
leum is obviously disastrous for the local wildlife.

Harvest of wild fruits. Harvesting fruits is particularly 
serious for the frugivorous atelids. It is more common in 
forests with easy access and close to the villages. Fruits of 
Couma macrocarpa, Rhigospira sp. and Parahancornia peru-
viana, all of the family Apocynaceae, and the palms, Mauri-
tia flexuosa and Oenocarpus bataua (family Arecaceae) are 
among the main food resources for atelids, as well as other 
primates, and these are also favored by the local people. 
They are in high demand in the markets of Iquitos, Nauta, 
San Lorenzo and others. Although generally quite abundant, 
people, against all good sense, cut them down to harvest their 
fruits and in the case of Couma to harvest the latex.

The absence of atelids, in particular of A. belzebuth, in 
much of the northeastern Peruvian Amazon is a consequence 
of human activities, principally hunting and deforestation. 
Currently the major populations of these primates remain in 

intact forests or those of low human disturbance that are either 
remote (headwaters of rivers) or difficult to reach (narrow and 
shallow rivers, and palm swamps known as aguajales in Peru). 
In the northeast, this conforms to a narrow strip along the 
border with Ecuador, with the headwaters of the ríos Nashiño 
and Curaray (tributaries of the Río Napo), Tangarana, Bara-
tillo, Corrientes and Macusari (tributaries of the Río Tigre), 
Chapuli, Chuinda, Manchari, Huitoyacu, Siquanga, Anaza 
and Situche, between the ríos Pastaza and Morona, Cordillera 
Campanquiz between the ríos Morona and Santiago and the 
Río Aipena (tributary of the Río Huallaga). In the areas of 
the additional surveys, records of A. belzebuth near the indig-
enous communities of Puerto Requena and Nueva Alegría set-
tled between the ríos Pastaza and Morona show that forests in 
the rivers mentioned above are still relatively well preserved 
and abundant in wildlife.

Discussion

The high percentage of records of A. belzebuth and L. l. 
poeppigii in the forests with low or moderate human distur-
bance indicates that these forests are still relatively well pre-
served; disturbed only by the occasional hunting and small 
scale, temporary logging of valuable timbers. They compare 
with the highly disturbed forests suffering from massive log-
ging and overhunting. The absence of A. belzebuth is due to 
overhunting—among all Neotropical primates spider mon-
keys are the most sensitive and vulnerable to hunting. The 
second most vulnerable species in highly disturbed forest is A. 
seniculus due to its inclination to hide rather than flee when 
approached by humans, as already mentioned.

The mean sizes of the L. l. poeppigii groups in the low 
and moderately disturbed forests were similar to those esti-
mated for the remote Sierras de Contamana where there is no 
hunting (Aquino et al. 2005), and likewise Alto Itaya, which 
when surveyed was regarded as only moderately disturbed 
(Aquino et al. 2009). All means were higher than the group 
sizes estimated in the highly disturbed forests reported here 
and of Pucacuro (Aquino et al. 2000b).

Regarding A. belzebuth, the mean group size estimated 
for the forests with low disturbance was higher than that for 
moderately disturbed forests in this study, as well in forests 
along the Río Pucacuro (Aquino et al. 2000b) and Río Samiria 
(Aquino and Bodmer, 2006), that are subjected to high hunt-
ing pressure. It was similar to the mean group sizes recorded 
for the forests of Curaray-Nashiño and Curaray-Arabela also 
considered to be little disturbed (Aquino et al. 2013a). 

In the case of A. seniculus, the mean group size estimated 
for the forests with low human disturbance was higher than 
those for the moderate and highly disturbed forests; it was 
also higher than those reported for the ríos Urubamba and 
Tambo (Aquino et al. 2013b), but was much lower than the 
mean group sizes recorded in Pacaya-Samiria (Soini 1986) 
and aguajales in the Río Samiria basin (Aquino, 2005). These 
differences undoubtedly result at least in part from the dif-
ferent vegetation types surveyed. The censuses in the little 

Figure 5. Seismic line used by hunters to access the forest in the Alto Nanay 
basin. June, 2013. 



Aquino et al.

28

disturbed forests were mostly conducted on terra firme and 
not in flooded forests such as aguajales, where howler mon-
keys densities tend to be higher because of the abundance of 
fruits of Ficus spp. (Moraceae) and Mauritia flexuosa pre-
ferred by howler monkeys in the flooded forests (Aquino 
2005; Haugaasen and Peres 2005).

The population density of A. belzebuth estimated for the 
forests with low human disturbance was similar to estimates 
obtained for forests between the ríos Curaray and Nashiño 
and Curaray-Arabela (Aquino et al. 2013a), but higher than 
that reported for the Río Pucacuro (Aquino et al. 2000b), and 
Río Samiria (Aquino and Bodmer 2006), both subject to high 
hunting pressure, and Arabela-Tangarana (Colowski and 
Alonso 2012). In the case of Arabela-Tangarana it is possible 
that this results from the relatively short distance surveyed 
(less than 165 km). The lack of sighting in highly disturbed 
forest indicates local extinction by overhunting. 

Estimated densities of L. l. poeppigii for forests with low 
human disturbance were higher than those of high human dis-
turbance in this study and in the Río Pucacuro basin (Aquino 
et. al. 2000b) and Río Samiria (Aquino 2005) considered 
to be areas of high hunting pressure. They are also higher 
than the estimates for L. l. tschudii in hunted parts of the 
Manú National Park (Endo et al. 2012) and between the ríos 
Urubamba and Tambo (Aquino et al. 2013b); areas character-
ized by low hunting pressure, but marked by low fruit produc-
tivity that corresponds to a montane forest. Density estimates 
for this species in moderately disturbed forest in this study 
were similar to those reported for L. l. lagothricha in the Río 
Algodón basin (Aquino et al. 2007) where there is virtually no 
hunting due to its remoteness.

The population density of A. seniculus in little disturbed 
forest was higher than the density estimates for the Río Puca-
curo basin (Aquino et al. 2000) and hunted sites in the Manú 
National Park (Endo et al. 2012), lower than that estimated 
for the Río Samiria (Aquino and Bodmer, 2006), and similar 
to the results for the ríos Urubamba and Tambo (Aquino et 
al. 2013b). The relatively low population density obtained in 
little disturbed forest is largely a result of the censuses being 
mainly on terra firme, where red howlers are naturally less 
abundant than in palm swamps and flooded terraces (Aquino 
2005; Haugaasen and Peres 2005).

In the northeast Peruvian Amazon, atelid populations are 
threatened variably by human activities such as hunting (both 
subsistence and commercial), deforestation, logging and 
hydrocarbon exploration. The main threat is hunting, with 
obvious effects on population density and group size, particu-
larly for A. belzebuth with low group (0.8 groups/km²) and 
individual (3.6 indiv./km²) densities even in moderately dis-
turbed forest and its total absence in highly disturbed forest. 
The effect of hunting and the accompanying forest degrada-
tion on population densities is in line with findings for other 
atelids throughout Amazonia (Peres 1990, 2000; de Souza-
Mazurrek et al. 2000; Haugaasen and Peres 2005; Nuñes-
Iturri and Howe 2007). Atelid population density is also 
influenced, however, by habitat quality (Symington, 1988), 

and is evidently the case for the moderately disturbed forest, 
although the effect of hunting was obvious. There, the spider 
monkeys flee from people, the opposite occurs in little dis-
turbed forests, where spider monkeys even approach people, 
dropping and throwing branches at them.
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