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A solid understanding of wild population status is needed 
to monitor biodiversity for conservation (Milner-Gulland 
& Rowcliffe, 2007), but as time and money are seriously 
limited in conservation projects, investigators should try to 
get accurate results whilst minimizing costs. The minimum 
number of observations required for accurate census results 
are often difficult to obtain (Marsden, 1999): species 
may behave cryptically and so are less audible and visible 
to those conducting surveys, or habitats can be densely 
vegetated with low visibility, increasing the effort required 
to achieve minimum number of observations. In order 
to increase detection in these circumstances, playbacks of 
conspecific calls have been used for a variety of Neotropical 
primate species. Playbacks have been used to determine the 
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presence of primates (e.g. Ateles fusciceps Peck et al., 2011) 
and to estimate primate density using a combination of 
playbacks and distance sampling (e.g. Callicebus discolor 
Dacier et al., 2011), or strip transects (e.g. Saguinus 
oedipus Savage et al., 2010). Here we focus on the use of 
playbacks to estimate population densities, though some 
of the content will be of interest for those using playbacks 
to survey primate presence. We review the requirements to 
conduct playbacks censuses with Neotropical primates and 
present assessments of the utility of this method for two 
Ecuadorian species: red titi monkeys (Callicebus discolor) 
and Ecuadorian mantled howler monkeys (Alouatta 
palliata aequatorialis). We review the utility of playbacks 
for Ecuadorian mantled howler monkeys and compare the 
cost and time for three different census methods for red 
titi monkeys; line transects, passive point transects; and 
playback point transects. 

Using playbacks in combination with distance sampling 
methods is relatively common in birds (e.g. Alba-Zúñiga 
et al., 2009), but has been slow to be adopted in primates. 
Distance sampling is the most widely used method to 
determine abundance and density of animal populations 
(Buckland et al., 2001), and is a popular method for sam-
pling primates (Buckland et al., 2010). Censusing primates 
using distance sampling has been reviewed by Buckland et 
al. (2010) so will not be repeated here. Instead, we discuss 
the pre-census checks before using playbacks to determine 
which if any method, can be used to census a particular 
species.

Any survey using playbacks needs at least one recording 
(and ideally multiple recordings) of a spontaneous call by a 
local group. The ease of recording this call will depend on 
both species and population density, but could require a 
few days of pre-census fieldwork and therefore increase the 
total project cost. However, these recordings need be made 
only once and can be used for multiple surveys in the area. 
Even once calls have been recorded, it should be verified 
that the species responds to playbacks of a conspecific’s 
call before conducting a widespread survey (Figure 1). 
Some species, such as the buffy headed capuchin (Cebus 
xanthosternos), have been reported not to respond to 
playbacks (Martins Kierulff et al. 2004). In species with a 
diverse call repertoire, it is also necessary to determine which 
call types conspecifics will respond to with vocalizations. 
For example, individuals may always respond to contact 
calls, but less frequently respond to predator alarm calls.

The accuracy of distance sampling depends on several 
assumptions, the first being that animals on the line or 
point are always detected. Thus to combine playbacks with 
distance sampling, it is imperative to demonstrate that 
a species always responds when located at the playback 
location. This information may already be present in the 
published literature for some species, reducing pre-census 
demands. Otherwise, confirming the responses of the 
species to playbacks will of course raise the cost of the initial 

survey, but need not be repeated if the census is repeated in 
future years nor for new surveys with the same species in 
new areas. The assumption of certain detection is also true 
for strip transects, though the area of certain detection is 
expanded to a strip within a certain distance of the census 
line (Buckland et al., 2001). Determining the probability 
of response to playbacks of conspecifics is therefore a key 
factor when using playbacks to estimate density.

A second assumption of distance sampling is that animals 
are detected at their initial location. It must therefore be 
checked whether the species is repelled or attracted by 
conspecific calls (Figure 1). Buckland et al. (2001) caution 
readers about combining playbacks with distance sampling 
methods, as species may be attracted to, or repelled by 
the playback, biasing estimates upwards or downwards 
respectively. If a species responds to a playback by calling 
before moving, this movement will not be a problem 
for estimating density, but movement before calling is 
a problem. Spatial responses to conspecific calls may be 
available for some well-studied species. For example, 
Whitehead (1987) showed that mantled howler monkeys 
(A. palliata) had a high response rate to a “withdrawing” 
bark sequence, and also responded to this sequence 
before moving. Although distance sampling requires that 
individuals do not move in response to playbacks, other 
methods can still be used. For example, Savage et al., 
(2010) found that cotton-top tamarins (Saguinus oedipus) 
are attracted to playbacks of conspecific calls from 150-
200m, and so used strip transects and lured individuals to 
the census line with playbacks. 

In addition to the above, the survey design must have 
random and replicated census locations so density re-
sults are accurate and can be extrapolated (non-random 
locations may not represent the wider landscape). When 
designing a playback study, the impact of repeated play-
backs on resident groups should be considered. Repeated 
playbacks at the same location may displace groups as they 
respond to what appears to be an aggressive intruder. Sam-
pling a greater number of points spread over a large area 
will increase the accuracy of the density estimate and mini-
mize potential stress to the sampled population. 

Callicebus discolor
C. discolor is small cryptic primate that lives in small sized 
groups of adults and their offspring. The adults produce 
loud and regular calls, which are audible for about 500m, 
and occur in the early morning (Dacier et al., 2011). 
Groups do not chorus every morning (Papworth, 2012). 
Dacier et al, (2011) have previously shown that the re-
sponses of C. discolor to playback point transects does not 
violate the assumptions of distance sampling, and can also 
provide accurate estimates. Thus here we compare the cost 
and time for three different census methods for this spe-
cies in Yasuní National Park, Ecuador (S 0°41, W 76°24); 
line transects, passive point transects, and playback point 
transects.
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Derby (2008) performed a census of 10 monkey species 
using line transects. Data were collected two to three days 
per month over 11 months, between 0600 and 1400 hours. 
Eighty kilometers of transect were walked, and just 13 C. 
discolor were observed. Unpublished data collected in 2010 
by ASR and SP was used to determine the efficiency of 
passive point censuses of loud calls. Spontaneous calls of C. 
discolor between 0700 and 0730 were recorded. Seventeen 
calls were heard during seven days of sampling at each of 
six different points, thus a total of 21 hours of observation. 
A playback point transect census was also conducted in 
2010 (Papworth, 2012) following the methods of Dacier et 
al., (2011). The playback was recorded from a group living 
within the sampled area and consisted of four repeats of 
a two minute duet call with each repeat separated by two 
minutes of silence. The census sampled 68 points spaced 
250-400 m apart over 14 days and recorded 60 responses 
to the playback. 

For each method, the time (in both days and hours) which 
would be required to reach the minimum number of obser-
vations was calculated. The relative cost of equipment used 
for each method was calculated using current (March 2013) 
market prices (Table 1). In this case, perhaps because of the 
cryptic behaviour of C. discolor, a census using call play-
backs is the fastest way to achieve the minimum sample size 
(Table 1), and could also be the cheapest if multiple surveys 
are conducted, reducing equipment costs per survey. Using 
a point transect with observations of spontaneous calls was 
predicted to take the most time, so is not considered fur-
ther. Although the comparative cost of line transects and 
playback point transects depend on accommodation costs 
at a particular site and how many surveys the equipment 
will be used for, the minimum number of observations 
would be achieved far faster using playback point transects. 
As no method achieved the minimum sample size for an 
accurate density estimate it is not possible to compare the 
precision of each method. However, Dacier et al. (2011) 
found playback point transects of Callicebus gave accurate 
density estimates, and as this method offers faster detection 

of this cryptic genus, it is a viable alternative to traditional 
line transects.

Alouatta palliata aequatorialis
A. palliata aequatorialis is a larger cryptic primate which 
also lives in small groups of adults and offspring, though 
these groups are less spatially cohesive and can be very large 
(up to 21 individuals, SP, unpublished data). Adults pro-
duce loud calls, which can be audible for up to 1 km, and 
can occur at any time of day (SP, unpublished data). Al-
though playbacks of conspecific calls can illicit responses in 
various Alouatta species (e.g. A. palliata, Whitehead, 1987; 
A. pigra Kitchen, 2006), we wanted to assess whether these 
responses violated the assumptions of distance sampling 
methods. Six groups of Ecuadorian mantled howler mon-
keys were located in Cerro Blanco Protected Forest (S 2°10, 
W 80°04) and the loud calls of individuals in these groups 
were recorded and used to create playback stimuli. Play-
back stimuli were two minutes long and played at 100dB, 
which was audible up to 200-300m (depending on habitat 
type). Recorded calls were only played to groups located 
more than 1km from where the call was originally record-
ed, to ensure individuals did not hear playbacks of their 
own calls or the calls of neighboring groups. Six playback 
trials were conducted.

In two trials, the groups were silent and did not respond. 
In another two trials, the monkeys silently fled from the 
playback, even though they had not been moving before. 
One of these groups then called continuously for 2 hours 
and continued calling during the night. In just two trials, 
A. palliata aequatorialis called without moving, but the re-
sponse was not immediate (a delay of more than 12 min-
utes for both playbacks). Thus calling responses consistent 
with the assumptions of distance sampling were recorded 
to just two of the six trials, and the fleeing responses sug-
gested a possible negative impact of playbacks. Further-
more, for the two trials were the groups did respond, these 
responses were not immediate. Immediate responses to 
playbacks are important as they ensure that individuals are 
not counted twice if they call, move and then call again. 
Overall, after six playbacks, there was no evidence to sug-
gest that the playback method would work to assess the 
density of howler monkeys. The silent flight of two groups 
suggested the activity had a negative impact on howler 
monkey groups, thus trials were halted.

For A. palliata aequatorialis therefore, playback point 
censuses do not seem an effective method. As mentioned 
above, the lack of response to the playback may be due 
to the type of call used. Whitehead (1987) showed that 
mantled howler monkeys responses to playbacks differed 
with call type. In our trials, three of the playbacks used 
“howl” calls and three used “bark” calls, but no pattern in 
response was observed to these different types. Alternately, 
information about the caller may have been encoded in the 
call, and individuals may respond differently to more or 
less dominant individuals (Hopkins, 2013). Although it 

Figure 1. Flowchart showing information needed about a species 
response to playback before using playbacks to aid detection for 
density estimations.
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is possible that different playback stimuli or a greater un-
derstanding of A. palliata aequatorialis behaviour at Cerro 
Blanco Protected Forest could elicit responses to playbacks 
which are consistent with the assumptions of distance sam-
pling, we did not continue trials as the negative response to 
playback was so strong. 

A number of Callicebus species have been shown to respond 
to playbacks of conspecific calls (e.g. C. coimbrai, Ferrari 
et al., 2010; C. nigrifrons, Cäsar et al., 2012), and it may 
be that genus specific behavioural responses to conspecific 
calls make playback point censuses particularly appropriate 
for this genus. In contrast, the responses of A. palliata ae-
quatorialis violated the assumptions of distance sampling, 
thus passive sampling methods which rely on spontane-
ously given calls (cue counting, see Buckland et al., 2010) 
may be more appropriate for Alouatta if these responses are 
typical of the genus. When contrasting playbacks responses 
of just two species, it is difficult to draw conclusions about 
which species or genus characteristics are associated with 
successful or unsuccessful use of playbacks. One hypoth-
esis is that these differences are related to the different 
grouping patterns and roles of calls in these species. For 
example, loud calls in Callicebus are thought to function 
in mate or territory defense, and groups of Callicebus hold 
relatively stable territories (Dacier et al. 2011). Therefore 
loud calls by novel groups within or close to a territory may 
frequently elicit vocal responses. In contrast, the grouping 
and social behaviors of Alouatta is more varied, with single 
and multi-male groups, overlapping territories and intra-
group dominance hierarchies (Whitehead, 1987; Kitchen, 
2006; Hopkins, 2013), thus responses to playbacks simu-
lating the presence of an unknown individual may also be 
more varied. 

In other Neotropical species, investigating behavioral re-
sponses to playbacks is necessary before the suitability of 
playbacks to assess population density can be determined. 
Playbacks have been used to determine the presence of a 
variety of Neotropical species (e.g. Saguinus spp. Urbani, 
2006; Cacajao melanocephalus, Bezerra et al. 2010; Ateles 

fusciceps, Peck et al., 2011), thus for these species the 
first hurdle of demonstrating responses to playbacks have 
been demonstrated, and it only remains to be investigat-
ed whether the behavioral responses to conspecific calls 
are consistent with the assumptions of density estimation 
methods.
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