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Abstract: Habitat destruction is increasingly threatening the remaining primate habitat on the island of Java and populations 
of primates are declining as a result.  Field surveys are commonly used to document the status of species such as primates and 
often serve as a preliminary step to long-term studies of primate populations.  We trained university students on field methods for 
surveying primates at two sites in Java—Gunung Halimun Salak National Park (GHSNP) in 2017 and Gunung Simpang Nature 
Reserve (GSNR) in 2019.  The purpose was to train students in standardised repeatable methods for surveying primates in the 
wild.  The training courses were intended to provide knowledge on how a primate survey is planned and designed and to teach the 
methods used to carry them out.  We assessed how students used two survey methods, line transects and point counts, and evalu-
ated the differences between the two, and subsequently evaluated the student’s response to the program.  We delivered in-class and 
field training on three topics: basic survey techniques; navigation and the use of field equipment; and primate survey methodology.  
Our results suggested that the students tended to detect primate species better using the line-transect method.  A training protocol 
is critical to make sure that all materials given in the class and in the field are standardized, including the evaluation mechanism. 
Reliable primate surveys will guarantee that the data collected is scientifically appropriate to support management for primate 
conservation.
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Introduction

About 516 primate species are recognized worldwide.  
With 64 species currently described, Indonesia has the third 
most diverse primate fauna, after Brazil (130 species) and 
Madagascar (108 species).  Indonesia’s primates are from 
five families and 11 genera. At least thirty-eight species are 
endemic (Mittermeier et al. 2013).  They are spread across 
the country from northern Kalimantan to the southern coast of 
Java, and from the western parts of Sumatra, east, and intro-
duced to Bacan, and East Timor (Heinsohn 2001).  Indonesia 
has every type of primate, from primitive species such as tar-
siers to the modern apes, both the small apes and great apes 
(Supriatna 2019).

Java is the natural southeastern limit of primate dis-
tributions in Asia.  Some of the primates still surviving on 

Sumatra and in Kalimantan have become extinct on Java; 
pig-tailed macaques and orangutans are examples,  Java 
has four endemic primates, all classified as endangered: the 
Javan gibbon (Hylobates moloch), the grizzled leaf monkey 
(Presbytis comata), the West Javan langur (Trachypithecus 
mauritius), and the Javan slow loris (Nycticebus javanicus) 
(Roos et al. 2014). There are two others: the Javan langur 
(Trachypithecus auratus), which is found from East Java to 
the islands of Bali and Lombok, and the long-tailed macaque 
(Macaca fascicularis), which is distributed widely in Sunda-
land and has been introduced to several islands in the Nusa 
Tenggara archipelago (Heinsohn 2001; Roos et al. 2014; 
Supriatna 2019). 

Primates use forest as habitat and most of the forest that 
still remains on Java is in rugged mountainous areas or in 
national parks and other protected areas.  There is now less 
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than 6% of the original forest left on the island (Supriatna 
et al. 1994; Miettinen et al. 2011).  Forest habitat has been 
converted into settlements and agricultural land, and primates 
such as gibbons, leaf monkeys, and the slow loris are hunted 
for pets.  These threats together may drive Javan primates to 
the brink of extinction.  Effective conservation measures are, 
therefore, urgently needed.  There is a need to understand how 
habitat change contributes to primate declines so that conser-
vation practitioners can guide land-use practices and conser-
vation interventions, and also to reduce the rate of habitat 
change itself (Gaveau et al. 2009). 

The Indonesian primate scientists and observers asso-
ciation, Perhimpunan Ahli dan Pemerhati Primata Indonesia 
(PERHAPPI) has only 176 members (<https://www.voain-
donesia.com/a/pakar-khawatirkan-nasib-primata-terdampak-
karhutla/5096219.html>), and there are few published studies 
on primate populations and their distribution in Java (Kap-
peler 1981; Ruhiyat 1983; Kool 1992; Gurmaya et al. 1994; 
Nijman and Sozer 1995; Nijman 1997; Nijman and van Balen 
1997; Nijman and Supriatna 2008; Kool 1992; Setiawan et 
al. 2012; Nijman 2013; Supriatna et al. 2010; Supriatna and 

Ario 2015).  Accurate knowledge of the distribution patterns 
of primates is a necessary foundation for any conservation 
measures.  Surveys are commonly conducted to document the 
status of species in the wild and often serve as a preliminary 
step in long-term studies of primate population dynamics.  
Peres (1999) argued, however, that the lack of consistency 
in many studies calls for standardizing techniques to ensure 
the comparability of primate surveys between sites.  Train-
ing and education on primate surveys are needed therefore, 
to cover planning, implementation, and evaluation (Jacobson 
2010).  To address this issue, we conducted courses on field 
methodology for university students at two mountain sites 
in Java, Gunung Halimun Salak National Park (GHSNP) in 
2017 and Gunung Simpang Nature Reserve (GSNR) in 2019 
(Fig. 1).  The aim of the training was to teach students how to 
plan and design primate surveys and to explain the methods 
used to survey primates.  We focused on how students used 
two different survey methods and evaluated the differences 
between the two methods.  We also then evaluated the stu-
dent’s responses to the program.  

.

Figure 1. Locations of the primate survey training sites in West Java with positions of survey transects/ at two locations, GHSNP and GSNR (inset).
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Methods

The courses involved both classes and field surveys.  In 
2017, we invited 10 students from several universities in 
Jakarta, West Java and Central Java.  For the course in 2019, 
there were 14 participants, ten undergraduates and four gradu-
ate students studying primatology and community ecology in 
the Department of Biology, University of Indonesia (Table 1).

Training sites
In 2017, the students were taken to Gunung Halimun 

Salak National Park (GHSNP), which is about 90 km south 
of Jakarta, and in 2019, to Gunung Simpang Nature Reserve 
(GSNR), about 250 km south-east of Jakarta.  We chose these 
sites because we knew them well.  We expected to encounter 
primates in GHSNP as they are often seen there.  We hoped to 
encounter primates in GSNR but there have been few reports 
of sightings in recent years so we wanted to assess the popula-
tions ourselves.

We conducted the first field course in GHSNP from the 
12−15 August 2017.  We chose the Citalahab – Cikaniki 
area for our training site because it has an ecotourism center 
inside the tropical rainforest, and primates are known to occur 
there, e.g., Javan langur (Presbytis comata), Javan Gibbon 
(Hylobates moloch), the East Javan langur (Trachypithecus 
auratus) and the long-tailed macaque (Macaca fascicularis) 
(Supriatna 2014). The second training course was conducted 
in GSNR, West Java. At 15,000 ha, GSNR is one of the larg-
est protected areas in West Java.  We conducted the course 
from 4−5 May 2019.  This nature reserve is suitable habitat 

for the same species as in GHSNP. (BBKSDA Jabar 2016). 
This course took place in the Citengkor Area.

In both locations, transects were prepared prior to the 
courses and were made as straight as possible.

Survey training
Students were given in-class training on basic primate 

survey theory, the use of survey equipment (compass, GPS) 
and the two Distance Sampling methods, line transects and 
point counts (Buckland et al. 1993, 2001) (Table 2).  The stu-
dents practised distance estimation prior to the actual surveys.  
The line-transect method is used to estimate relative density 
of primate populations.  In this method, observers walk along 
a straight line and record all encounters with primates (Mar-
shall et al. 2008).  We also conducted point-count surveys 
to compare the effectiveness of this method with the line-
transect method as part of the training exercises.  Point count 
can also be used to estimate relative density and to census 
primates.  In the point count method, observers stay at a point 
and record all encounters for 15 minutes.  Either visual or call 
signals can be estimated using point count by estimating the 
distance from the observer to the primate or its call (Plumptre 
et al. 2013).  Our expectation was that students would learn 
to use both methods in the field, become competent in the 
detection and identification of Javan primate species and that 
they would understand the assumptions inherent in distance 
sampling methods, i.e., animals on the transect line or point 
must be detected; animals are detected at their initial location,  
species are identified correctly, and that distances are mea-
sured accurately (Buckland et al. 1993, 2001). 
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The training surveys were conducted from 06:00 am to 
11:00 am. Each transect was separated by 500 m from every 
other transect.  In each transect, one group, composed of 3–4 
participants, practiced the line-transect method, while another 
group with the same number of participants practiced the 
point-count method.  Each group of students was accompa-
nied by two tutors (one scientist and one junior scientist), who 
had previous experience in primate surveys.  During train-
ing, participants learned to detect both visual and call sig-
nals.  Data collected for the line-transect method were time 
of observation, species name, number of individuals, angle 
of object to the transect, and estimated distance of object to 
observer.  Data collected for the point-count method included 
time of observation, species name, number of individuals, 
and estimated distance of object from the point.

After conducting line transects and point counts the par-
ticipants collected data for habitat profiles to describe the 
primate habitat, i.e., canopy closure, understorey density, and 
number of trees with DBH (Diameter at Breast Height) >10 
cm.  Habitat variables were quantified within a 20-m radius 
around the points.  This circular plot was then divided into 4 
quadrants and within these quadrants, the participants mea-
sured understory density and canopy closure. Canopy cover-
age was measured using a canopy scope made of a transparent 
CD case which was divided into a 5 × 5 grid.  The observer 
then looked up at the canopy through it and recorded the 
number of grids covered by the canopy (Brown et al. 2000).  
The understory layer was measured by using a 1 m² white 
sheet divided into a 4 × 4 grid and counting the number of 
grid squares covered by understory vegetations. Tree diam-
eter at breast height (DBH) was measured using a DBH tape. 
After that, the students learned to navigate the track from one 
point to the other. 

Student evaluation
After the surveys, the students were given questionnaires 

to determine the value of the training from their point of view.  
There were four indicators: 1) usefulness, to find out if they 

thought that the courses would likely be useful for their future 
conservation careers, 2) knowledge increase, to measure the 
knowledge that the participants gained during the training, 3) 
appropriateness of course duration, to assess the suitability of 
the duration for effective training, and 4) quality of the tutors.  
We measured these parameters from the two fieldwork exer-
cises and scaled each parameter from 0 (least) to 10 (perfect) 
and also measured the average score (%).

A post fieldwork test was then given to participants.  In 
the first course, the post-test comprised 20 multiple-choice 
questions, while the second course post-test comprised 10 
essay questions.  The second post-test was different because 
we were seeking the best evaluation method to make improve-
ments for future courses.  The questions covered three topics, 
basic theory, navigation and field equipment use, and primate 
survey methodology.  We then compared the average results 
of both tests.

Results

Training survey results
Three of the four possible primate species were observed 

by students during the course fieldwork in GHSNP and GSNR 
as shown in Table 3.  In GHSNP, the students observed 34 
individuals using line transects and 21 individuals using point 
counts. Only one gibbon, H. moloch was observed using line 
transects in GSNR and none using point counts, although 
another individual was heard calling beyond the range of the 
transects (Table 3).  The different results from the two sites 
might be due to a number of factors, such as for example, 
habitat profiles and the close proximity of transects to vil-
lages. Transects had already been established in GHSNP; they 
are actively used for primate surveys and the local guides 
know the primate groups in the area.  The GSNR was a new 
location even for the mentors and there were no local guides 
trained to do primate surveys.
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Learning from two sites
The value of the training from the student’s point of view 

is shown in (Table 4).  In both training exercises, the students 
were satisfied that their knowledge of how to conduct primate 
surveys had been enhanced (74%).  Participants in both train-
ing exercises believed that the courses would benefit their 
future conservation careers (98% and 94%).  The duration of 
sampling was different at the two field sites.  The first survey 
was for four days and the second only two.  This may partly 
explain the differences in the students observations between 
the two.  The students thought that the second survey was too 
short.  Participants from both training exercises found that the 
tutors were good at delivering and demonstrating the lessons 
and the survey methods (86%).  Based on the post-fieldwork 
test (Table 5), knowledge of how to conduct primate surveys 
improved from 46% in the first training exercise to 76% in 
the second.  The difference is likely due to the fact that the 
second group of participants were all students of primatology 
and community ecology from one university, while the first 
group were drawn from a range of courses related to con-
servation in different universities.  Although the differences 
between multiple choice for the first group and essay ques-
tions for the second, may also have had an impact on test 
scores (Table 5).

Discussion

Course Survey Results
Fewer primates were found at GSNR than at GHSNP.  In 

GSNR, the participants only found only one Javan gibbon 
(Fig. 2) but did not find any other gibbons or primates.  One 
of the reasons may be that transects were close to cliffs and 
human settlements.  Primates generally occur in areas that 

have little human activity (Basalamah et al. 2010).  The tran-
sects were chosen based on accessibility.  GSNR has many 
cliffs and ravines, which makes locating suitable transects 
difficult.  In addition, the training survey was conducted 
during the rainy season, which makes paths more slippery 
and dangerous, which in turn makes participants focus more 
on walking and less on detecting primates.  This can be a 
problem for beginners such as students who have never been 
involved in longer-term field work.  In addition, there were no 
local guides trained to do primate surveys in GSNR, who can 
help participants to detect and identify the primates.

We also suspected that primates were rarely found 
because transect locations were close to villages.  The line-
transect method seems to be more effective than the point-
count method for students, although our sample size was 
really too small to be confident about this.  Students could 
easily see and understand the difference between the two 
once they implemented them in the field.  On the question-
naire and competency test, most of the participants already 
knew the line-transect method.  Most of the participants men-
tioned that the line-transect method is a method where the 
observer walks in a straight line while making observations 
and recording data from the object of observation, which is 
correct (Navarro & Diaz-Gamboa 2015). The line transect-
method is also the most common method used in diurnal pri-
mate surveys. 

Most of the participants also knew the basics of the point 
count method.  Participants knew that for the point-count 
method observers stay at a point for a pre-determined length 
of time and record what they see and hear during that time.  
Although rarely used, the point-count method is appropriate 

Figure 2. Javan gibbon, Hylobates moloch, on Mount Simpang.
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when existing transects are not easy to implement such as in 
areas of steep local relief. 

Learning from the implementation of primate survey training
Navigation tools are necessary components of field sur-

veys.  There were mixed results for competency with navi-
gation tools.  Standard repeatable surveys require the same 
high level of competency with navigation tools so the learn-
ing from this exercise is that more training is needed for some 
students to bring them up to a consistent level.

The most important lessons to learn from the actual pri-
mate surveys are how to detect individual primates and how 
to estimate the distance they are from the observer.  When 
walking in a large group, sometimes it is difficult to focus on 
detecting the animals.  Observers need to walk slowly and 
should not make any noise.  There are assumptions for line 
transects and point counts that need to be met: (1) animals 
on the transect line or point must be detected; (2) animals 
are detected at their initial location, prior to any movement 
in response to the observer; (3) distances from the transect or 
point are measured accurately (Buckland et al. 1993, 2001).  
Peres (1999) suggested that a single observer is recommended 
when conducting surveys for primates, which during train-
ing was impossible because in one group there was at least 
four observers including the trainer (Fig. 3).  This number 
was even larger during the second training exercise due to the 
larger number of participants.

Most participants considered that the training provided 
was important for their future conservation careers.  This is 
because all the participants had some background and inter-
est in biology and conservation.  Based on these results, the 
majority of participants expressed their wish  to work in the 
field of conservation, especially in primate conservation.

In the first training exercise, the participants argued that 
four days was an optimal duration, while in the second, that 
two days of training was insufficient.  An important consider-
ation when designing field surveys is the trade-off that has to 
be made between how long to spend at each site versus how 
many sites can be visited.  Resources (funds, people) avail-
able are usually limited.  With only one observation in the 

GSNR, two days is clearly not long enough.  Perhaps four to 
seven days would have enabled the participants to understand 
the area better and detect more primates.  The longer duration 
of the first course also allowed participants to change from 
one  transect to another enabling participants to gain more 
practice.  However, the exact duration will vary depending on 
the precise objective of the survey and a decision will need 
to be made for each survey.  It is relatively easy to standard-
ize methods but duration raises significant issues.  It can take 
a long time to get to inaccessible sites and if the terrain is 
rugged, it can take longer to complete the same length of 
transect than if the terrain is flat.  There is no simple answer 
but in seeking to standardise methods these issues must be 
addressed.  Although fieldwork training is usually limited in 
time, it remains necessary in order to accurately confirm the 
presence or absence of primates in an area (Geissmann et al. 
2009) and to estimate population densities.

The participants from both courses had the same reac-
tions to the tutors. That is likely because the teaching staff 
were the same.  Most participants said that the competencies 
of teaching staff were high.  The presence of competent tutors 
is important for training and conservation awareness (Supri-
atna et. al. 2014).  In addition, tutors must also understand the 
concerns, the abilities, and the knowledge of the participants 
regarding the materials discussed during training (Jacobson 
2010).

The post-fieldwork tests from the two exercises were not 
comparable because the test methods were different.  From 
our results, we argue that the multiple-choice tests used in 
the first exercise are the best method to measure participant 
competencies, both pre- and post-training.  Multiple choice 
tests provide straight scores for each question and are free 
from ambiguity, so can precisely measure the participants’ 
capability (Warren 1979).  In the essay test used in the second 
exercise, it was hard to measure the participants’ capability 
from the complex questions and the scoring depended on the 
knowledge of the assessor.  Each question had a different 
maximum score according to its complexity. 

The participants of the first course achieved an average 
score of 46 in the post training tests.  In the second course, 

Figure 3. Survey training activities in  Gunung Halimun-Salak National Park (left) and Gunung Simpang Nature Reserve (right).
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the participants achieved an average score of 75.8 in the 
post-training tests.  We assume that participants in the second 
exercise achieved higher scores than those in the first was 
because most participants were students in their final under-
graduate semester or were masters program students, while 
most participants in the first exercise were undergraduate stu-
dents in early to middle semesters.  Participants in the second 
course had also taken primatology courses prior to training.  
Improvement of knowledge is correlated with the duration 
of training.  The longer the training is carried out, the more 
knowledge will be gained.  A course protocol is probably nec-
essary during fieldwork training to ensure that standardized 
material is given (Peres 1999).  

Future recommendations
In the future, this training needs to be amplified and 

continued to raise awareness among the next generation of 
primatologists that will influence Indonesia's primate conser-
vation efforts.  In addition, we need to engage communities 
surrounding the forests to ensure the best possible outcomes 
for primate conservation.  People who are interested in pri-
mate conservation need to be given education and training 
so that they can contribute and communicate with the public 
better (Marshall and Wich 2016). 

Table 6 lists what we conclude are best practices for pri-
mate survey training.  While materials given were the same in 
both courses, training should employ more tutors, particularly 
junior scientists to lead the field survey with at least one tutor 
for every three participants.  This is to ensure that the partici-
pants can break up into smaller groups.  We also suggest that 
field training should be in areas where existing transects are 
available.  Many field research stations already have exist-
ing transects, which are usually set out in flat areas.  This is 
important to ensure that participants can focus on detecting 
animals, not be preoccupied with where they are walking in 
rough terrain.  A longer period of training would enable par-
ticipants to spend more time in the field.  At least 4–7 days 

is recommended.  A standardized evaluation system should 
also be applied to both theory and practice.  Field training 
practice was more difficult to test as it depends on mentors 
and was not straightforward in scoring.  However, standard 
evaluation methods should be developed for future training 
programs as field surveys promote a hands-on understand-
ing of what is really required for successful primate surveys.  
Overall, a standardized training protocol should be prepared 
prior to training and all mentors should read and understand 
the protocol.  If these recommendations were to be applied, 
we believe that primate conservation in Indonesia would have 
a sound future.

In summary, our training exercises suggested that stu-
dents tended to detect primate species better using line-tran-
sect methods than using point-count methods.  Our training 
periods were too short to ensure that students understood 
fully the concept of primate surveys; why they are needed, 
what information they should provide and how they should 
be designed.  The fact that our training exercises were car-
ried out at different times, in different areas, with different 
participants, reinforced the need for a standard training pro-
tocol.  It is critical to ensure that all materials taught in the 
class and in the field are standardized, including the evalua-
tion mechanism.
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