Running Head: Natural heritage conservation, Bolivian titi monkeys

Promoting long-term local ownership of natural heritage through outreach: the case
of the endemic Bolivian titi monkeys

Jesus Martinez'?

Zulia Porcel’

Pamela Carvajal’*
Cecilia Flores-Turdera’
Cynthya Jurado'?
Heidy Lopez-Strauss'
Lesly Lopez'?

Marco Campera*
Robert Wallace'?5

"Wildlife Conservation Society, Jaime Mendoza St. 987, Calacoto - San Miguel. La Paz, Bolivia.
2Red Boliviana de Primatologia (RedBolPrim)

3 Museo Nacional de Historia Natural, Calle 26 de Cota Cota s/n Zona Sur, La Paz, Bolivia
4 Oxford Brookes University, Department of Biological and Medical Sciences, Oxford, UK.
SWildlife Conservation Society, 185" Street and Southern Boulevard, Bronx, New York,
10460, U.S.A.

Acknowledgements

We thank the National Directorate for the Protection of Biodiversity and the Institute of
Ecology for their help in acquiring necessary research permits. Special thanks to the
municipal and education authorities, cattle ranching sector, students, local media, and
people of the Santa Rosa del Yacuma and Los Santos Reyes municipalities for their
collaboration in the outreach activities. We thank Rebeca Rivero, Silvia Ten, and the entire
staff of the Biodiversity and Environment Research Centre (CIBIOMA) for their
collaboration on the Trinidad banners exhibition. Thanks to Dr. Patrice Adret for his
amazing work to obtain the high-quality video footage of the Bolivian titi monkeys, to
Edson (Kayo) Gonzales and Eduardo (Lalo) Fernandez) for their assistance during filming
efforts, and to the Nogales family for providing access to ranches to observe the titi
monkeys.

Keywords: conservation, schoolchildren, knowledge, learning, protected areas



40
41

42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62

Promoting long-term local ownership of natural heritage through outreach: the case
of the endemic Bolivian titi monkeys

Abstract

Adequate knowledge and learning about local biodiversity are a prerequisite for effective
attitudinal changes in favour of species protection. Outreach activities are considered a
useful tool for sharing information with local stakeholders who play a crucial role in
conserving wildlife. We conducted two outreach campaigns focused on schoolchildren in
two villages to share information on the natural history of the Bolivian endemic titi
monkeys, Plecturocebus olallae and Plecturocebus modestus, to promote their
conservation. We assessed the students' ability to retain new information and their
understanding of biodiversity through pre- and post-questionnaires, finding an
improvement in the knowledge about these two endemic primates from pre- to post-talk
assessments, as well as an increase in their awareness about local efforts to preserve
biodiversity between outreach campaigns. We also found signals of appropriate
experiential learning on wildlife value and its relationship with human activities. Additional
outreach work across two decades resulted in important achievements that reflect positive
attitudinal changes in favour of the endemic primates and biodiversity, with a remarkable
involvement of local people. In this way, we show how outreach work can promote
important local support for biodiversity conservation, how primates can act as flagship
species, and the need to reinforce knowledge acquisition and learning processes to
consolidate conservation actions in the long-term.
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Introduction

The loss of biodiversity and natural habitats, such as primates and the forests they inhabit,
has increased in the last two decades due to more intense human activities (Boyle, 2014;
Estrada et al., 2017). Important advances on generating natural history information on
wildlife species have been demanded and achieved, helping to better understand their
conservation requirements (Hoffman and O’Riain 2012; Casse and Milhgj, 2013; Nowak
and Lee 2013; McLennan et al., 2017; Strum, 2019). Nevertheless, the knowledge
generated usually does not reach local actors despite their crucial role in the
implementation of conservation actions (Jacobson, 2015; Farwig et al., 2017; Chapman &
Peres, 2021).

Following Bloom’s taxonomy of educational objectives, the first step for learning is to
acquire a basic knowledge on a topic, by means of memorizing facts and figures, which
can be assessed by the ability to recognize, identify, define, and recall key elements
(Bloom 1956, Anderson et al., 2001). The accomplishment of this step facilitates higher
learning levels including evaluation and creation, which in turn can help ensure the desired
outcomes from the entire learning process such as attitude change (Anderson et al., 2001;
Kuhar et al., 2010). In addition, learning through practical experiences on a given subject
generates important criteria for attitude change and this approach has shown great
efficiency in the implementation of active learning methods (Balestri et al., 2023). If we
consider how an individual interacts with their natural environment, certain practical
experiences might be linked to new knowledge and serve to identify higher levels of
learning. Thus, by knowing and understanding appropriately the information generated
from biodiversity research and conservation initiatives local people could identify
themselves with local biodiversity, transforming them into crucial actors for required
actions to preserve their natural heritage (Vasquez, 2017; Anderson et al., 2001; Balestri
et al., 2023).

A strategic way to share research knowledge is the implementation of awareness-raising
activities that can start as informative talks in small meetings, or specific campaigns
ranging from broad talks to distinct audiences, including the design and development of a
variety of educational materials, to the promotion of environmental education processes
(Méndez-Carvajal et al., 2013; Jacobson, 2015; Vasquez, 2017; Van de Wetering et al.,
2022). These actions have been included in outreach and education activities for South
American primate species such as the Proyecto Mono Tocén in Peru (Plecturocebus
oenanthe, Gaultier et al., 2015), the Proyecto Titi in Colombia (Saguinus leucopus, Bairrao
& Wormell, 2012), and the Proyecto Titi Bicolor in Brazil (Saguinus bicolor, Gordo et al.,
2013), obtaining valuable experience and achievements reflected in how local people
were incorporated into several activities of the respective research and conservation
projects.

In Bolivia, a project started in 2002 aimed to promote the conservation of the two endemic
primate species, Olalla’s titi monkey (Plecturocebus olallae, Critically Endangered - IUCN)
and the Beni titi monkey (Plecturocebus modestus, Endangered - IUCN). Research
revealed important information on their natural history which established their conservation
status and helped better understand their ecological requirements (Wallace et al., 2013;
Martinez et al., 2015; Martinez & Wallace, 2021a,b; Martinez et al., 2022a,b). These
primates are restricted to the western side of the Llanos de Moxos region, inhabiting an
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area of naturally fragmented forests immersed in a grassland matrix where livestock
farming is the main economic activity (Martinez & Wallace, 2007, 2021a, 2021b; Wallace
et al., 2013). Conservation actions to preserve the populations of these two threatened
primate species prioritized the active engagement of local people. The variety of local
stakeholders prioritized included indigenous and rural communities, cattle ranchers, public
and community authorities, and the educative sector, made the dissemination of
information into a significant challenge despite expected high valuations of biodiversity
conservation due to their close and constant interaction with wildlife. Nevertheless,
ecotourism is the second most important economic activity in the region (GAMSR 2017,
GAMR 2021) which created a scenario where local people might be receptive to
biodiversity conservation information oriented towards promoting their support for
conservation actions for the endemic titi monkeys as an exclusive local natural patrimony,
as well as the forests they inhabit.

To promote the required local support for the conservation of the Bolivian endemic and
threatened titi monkeys we conducted outreach activities to share the knowledge
generated about their natural history. Thus, we present the results of two outreach
campaigns focused on schoolchildren with the aim of assessing their technical knowledge
retention on conservation through pre- and post-informative talks and questionnaires to
assess their understanding level regarding biodiversity conservation. Considering that the
information received in the information talks affects the students' level of knowledge, we
expected better results in the post-talk questionnaire. Also, as experience is considered an
effective way of learning, we expected that students will be able to correctly identify distinct
local conservation aspects independently from the outreach campaigns. We also present
the results of several complementary outreach activities we conducted to reach a broader
audience, aiming to raise awareness on the presence and conservation needs of the
endemic titi monkeys as a distinctive patrimony for the region. We share our experience to
inspire more people to conduct similar efforts on primate conservation to contribute
towards the preservation of tropical forest habitats and the biodiversity they harbour.

Methods
Study area

Since 2009 we conducted outreach activities primarily in the Santa Rosa and Reyes towns
which are the capitals of the Santa Rosa del Yacuma and Los Santos Reyes
municipalities, respectively. These two municipalities include most of the distribution areas
of P. olallae and P. modestus (Figure 1; Wallace et al., 2013, GAMSR 2017, GAMR 2021),
and these towns concentrate around 70% of their respective total human population (4727
habitants in Santa Rosa and 7202 habitants in Reyes, GAMSR 2017, GAMR 2021). We
noticed from direct observation, and further confirmation from local people, that the
economic activities in the region linked to cattle ranching and tourism are field-based
activities, promoting close contact with wildlife. For this reason, we hypothesized the
existence of a general knowledge on wildlife in schoolchildren which could be assessed.
We also conducted complementary activities in Trinidad, the Beni Department capital city
(figure 1), whose inhabitants follow a similar movement pattern to wilderness areas and
are likely to have visited the Santa Rosa and Reyes municipalities.

Data collection
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Previous contact with local authorities facilitated the primate research activities since 2004
and served as a background to identify strategic potential collaborators to implement the
outreach activities in both municipalities. Distinct authorities were then contacted to
coordinate distinct outreach activities (table 1), including the educative and culture
departments of municipalities, as well as schools’ principals, to explain the proposed
outreach activities. We did this to involve as many local stakeholders as possible in all
activities to increase the probabilities of success of planned tasks, as well as to promote
local ownership of them, and to acquire permissions to conduct the project tasks.

Knowledge assessment of school students

We conducted two assessment campaigns focused on schools. We agreed with school
principals to spend around 2 hours interacting with different groups of students from
distinct levels, so as to reach as many students as possible. Although we aimed to reach a
similar number of students in the different survey sessions conducted, differences in the
overall number of students between years, as well as unexpected activities scheduled in
educational units at the time when our team visited the schools prevented this from being
fully achieved. Despite these limitations, we tried to reach as many children as possible in
each survey session.

a) Campaign 1

Between 2011 and 2012, we visited five schools in Santa Rosa and the seven schools in
Reyes (hereafter Campaign 1). In August 2011, we obtained information anonymously
from the students using a brief structured questionnaire that was distributed among them
in each visited classroom, reading each question to explain, and providing sufficient time to
respond. The questionnaire consisted of five questions aimed to assess the students’
knowledge and understanding about local biodiversity, including the endemic titi monkeys,
and local efforts to preserve nature. The first three questions were intended to provide
correct or wrong responses (yes/no and names), while the last two questions were multiple
choice options:

e Q1. Protected Areas are places where nature is protected. Do you know if there is
a Protected Area in this Municipality?
e Q2. There are two monkey species who live only in this area and are not present in
any other part of the world. Do you know who they are?
e Q3. Have you observed the titi monkeys?
e Q4. Which of these activities negatively affect forests and the life forms they hold?
o a) Cattle ranching, b) Crops (farming), c) Tourism, d) Forest care, e) Forest
or savannah burning, f) Wood extraction, g) Other, h) None
e Qb. Complete the sentence on the benefits related to the titi monkeys. The titi
monkeys can:
o a) Maintain the forest, b) Raid crops, c) Be a tourism attraction, d) Be pets,
e) Other, f) None

After finishing the questionnaire activity, we used the remaining time with the children to
provide them with an informative talk about biodiversity and primate species in Bolivia,
emphasizing the endemism concept to introduce the two endemic species of titi monkeys
present in the region. Starting from morphological features, all the information available
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regarding the biology, ecology, and conservation status of P. olallae and P. modestus was
shared with the students. Special emphasis was placed on the diagnostic morphological
features to identify each species, due to their external similarity, as well as their distribution
restriction. We followed a participative modality using audiovisual material to show all the
information to facilitate content comprehension. The schools were visited again between
April and May 2012, applying the same questionnaire to assess the students’ knowledge
retention regarding the talks carried out in 2011. A complementary brief clarification talk
was provided to each group of students after the assessment session.

b) Campaign 2

We visited the same towns again in May 2019 for another outreach effort (hereafter
Campaign 2). Considering the time after the previous campaign and that data were
collected anonymously, this new visit focused on a distinct audience of children. In
addition, this visit was related to a project with distinct objectives and logistics and time
limitations made it not possible to reach as broad an audience as in Campaign 1.
Therefore, we were only able to work with students in their final years of high school.

We followed the same work style as in the first visit, using the same questionnaire applied
and providing similar informative talks to the students. Thus, we shared updated
information on the natural history and conservation of the two Bolivian endemic titi monkey
species. In October 2019, we visited the towns again to conduct the post-talk assessment
and provide a brief clarification talk as in Campaign 1.

Ad(ditional outreach activities

In addition to these specific outreach campaigns, we conducted complementary activities
oriented to raise awareness on local people about the Bolivian endemic titi monkeys.
Since 2004 sporadic informative talks were provided mainly to local municipal and
community authorities to share the knowledge being generated through research activities.
To reinforce this activity, in 2009 we developed a poster or each species including a large
schematic drawing of them to clearly show the distinguishing morphological features, as
well as photos of wild titi monkeys and a locally appropriate conservation message
(appendix 1a). This material was distributed in public offices and commercial sites in the
Reyes and Santa Rosa towns, as well as to community representatives, aiming to inform
as many people as possible about the presence of the two endemic titi monkey species.

When visiting the schools in 2011, we complimented the informative talks provided to
primary students with a role exchange dynamic to better explain the habitat loss threat to
the endemic titi monkeys. In this activity, the forest areas were represented as circles on
the ground where some children representing the titi monkeys were situated. Other
children represented different threats to forests (e.g. deforestation, uncontrolled fires, and
roads) and reduced the forest areas by marking them, which in some cases had children
(titi monkeys). Then, we counted how many children (titi monkeys) lost their trees, and how
many managed to survive. At the end of the game, a reflection was made on how the titi
monkeys and other animals can lose their homes and how they cope with different threats
to biodiversity.

At the end of the talks in the schools, we gave each student a notebook with images of the
titi monkeys on the covers. We also handed out a CD containing a documentary video
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about all the research done on these endemic primates, including supporting bibliography.
This last material was given to the teachers of each course, so that they could show it to
the students during natural science classes (appendix 1b).

To increase the sense of ownership and responsibility among the local population towards
the endemics P. olallae and P. modestus, we developed a documentary video between
2012 and 2013 from high resolution footage on their behaviour, to show their natural
history, threats and conservation needs in a friendly and didactic way for all types of
audiences. In 2014 the video was presented and distributed to authorities of the Reyes
and Santa Rosa municipalities (https://www.youtube.com/watch?v=MOG5YWB-LUc).
Later in 2022, this material was updated based on new information from research activities
on both titi monkey species and shared with local authorities to be broadcasted in the
region (https://www.youtube.com/watch?v=w6uDveoOMCcs).

We identified an opportunity to share information on the Bolivian endemic titi monkeys in
Trinidad, the Department capital city, by means of a strategic contact with the Biodiversity
and Environment Research Centre (CIBIOMA) of the Autonomous Beni’s University (UAB).
We worked together with CIBIOMA in the design and implementation of an exhibition of
banners showing their biology, ecology, and conservation (appendix 1c). We also provided
information about the Bolivian endemic titi monkeys to the exhibit staff so that they can
respond appropriately to questions from the public. The exhibition was inaugurated in April
2015 and is permanently open to the public.

Data analysis

We assessed the response variations between pre-talk and post-talk questionnaires
according to each campaign conducted, as well as between towns. We used Generalized
Linear Mixed Models (GLMM) for the comparison of correct answers (questions 1 — 3) or
inclusion of terms (questions 4 — 5), considering pre/post responses (binomial variable),
campaign, and town as factors including their interactions, as well as students age as a
covariate. As each questionnaire is a datum, the use of GLMM enabled us to deal with
sample size differences between survey sessions. We ran pairwise contrasts by means of
a Bonferroni-Holm post hoc correction. We conducted all the analyses in the R software (v.
4.3.1), using the packages “gimmTMB” and “emmeans”, considering a significance level of
p = 0.05.

We summarized the results obtained for additional outreach activities with descriptive data.
Thus, we provide a general and complete context on the activities conducted during both
outreach campaigns in the two main towns.

Results
Knowledge assessment of school students

We obtained 3649 questionnaires in the two outreach campaigns (table 2). In Campaign 1,
we assessed 1329 and 1693 students from pre- and post-talk questionnaires, respectively,
corresponding to 12 educative units. There were 381 pre-talk questionnaires and 246 post-
talk ones in Campaign 2, from 11 schools.

Regarding the results for the first three questions on the questionnaire (Q1 — Q3, figure 2,
table 3), we found an overall higher number of correct responses in students from Santa
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Rosa than Reyes (P<0.001 in all the cases), and no meaningful interaction effects of towns
and campaigns on pre- and post-talk results. We found more correct answers about the
existence of municipal protected areas (Q1) in Campaign 2 (P<0.001), in pre-talk
assessment (P=0.021), and in older students (P<0.001) (figure 2). Pre- and post-talk
results for this question varied between campaigns (P<0.001) with a decrease in correct
responses from pre- to post-talk assessment in Campaign 1, while there was an increase
in Campaign 2 (figure 2). In both campaigns there were more correct responses in Santa
Rosa than in Reyes (figure 2), while pre- and post-talk results show no significant
variations between towns.

Regarding Q2 and Q3 (figure 2, table 3), we found more correct responses on the
existence of endemic primates in the region in Campaign 1 (P=0.011), in post-talk
assessment (P<0.001), and in older students (P=0.012); while more reports of direct
contact with them were also found in post-talk assessment (P<0.001) but in Campaign 2
(P<0.001) and in younger students (P=0.007). We found more correct responses on the
existence of the endemic titi monkeys and reports of direct interactions with them in Santa
Rosa than in Reyes during Campaign 2 (P=0.004 and P=0.002, respectively), while in
Campaign 1 the differences were smaller. The increase of correct responses and reports
of direct interactions from pre- to post-talk results was clearer in Campaign 1 for both
questions (P<0.001 in both cases). A similar increase was also clearer in Reyes than in
Santa Rosa for Q2 (P<0.001), but there were no significant variations between towns for
Q3.

From question 4, we found that natural habitat (forest and savannah) burning (48.59%,
n=2694) and wood extraction (33.18%, n=2024) were the main human activities identified
as causing negative effects on biodiversity, while the other activities such as cattle
ranching, crops (farming), and tourism accounted for about 6% or less in the responses.
These top two human activities were identified significantly more in the second outreach
campaign (habitat burning P =0.027, wood extraction P =0.001) (figure 3, table 4) and
were more frequently mentioned by older students (habitat burning P <0.001, wood
extraction P =0.003). For natural habitat burning, we found a clear increase from pre- to
post-talk results in Campaign 2, while this did not occur in Campaign 1 (P =0.015). Wood
extraction was more frequently identified in Reyes than in Santa Rosa (P =0.016), and
more in the post-talk assessment (P =0.009), while its identification increased from pre- to
post-talk results in both towns and campaigns, except by Santa Rosa for Campaign 2
where the opposite occurred (P =0.019). Variations between towns were not significant for
this activity between campaigns.

Regarding the benefits that the Bolivian endemic titi monkeys could provide (question 5,
figure 4, table 5), their help in maintaining the forest (28.59%, n=1160), and their role as a
tourism attraction (20.21%, n=2037) were the most frequent students’ responses. Being
pets was mentioned by a 11.17% of students (n=453), and other aspects such as raiding
crops accounted for around 5% or less. The two main benefits were more reported in the
post- than in the pre-talk results (P<0.001 in both cases). While titi monkeys were
considered beneficial for forests more frequently in Reyes and by younger students, they
were more recognized as tourism attraction by older students and in Santa Rosa (P<0.001
in all the cases). We found more reports of titi monkeys as beneficial for forests in
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Campaign 2 (P<0.001), and their role as tourism attractions increased from pre- to post-
talk in Reyes but decreased in Santa Rosa (P=0.003).

Additional outreach activities

The distribution of the outreach material covered all the audience types present in the
towns. The posters designed in 2009 were placed by inhabitants in schools, public offices,
and commercial places, helping to reach the entire population and foreign visitors with a
brief but clear information on the exclusive presence of the two primate species in the
region. Notebooks were highly appreciated by students as they exposed them to the
Bolivian endemic titi monkeys in a close way. The informative CD was also welcomed by
teachers as they contained key bibliographic references on the research activities and a
documentary video that could be shared with the students with information of the endemic
titi monkeys’ natural history and associated interviews with relevant local people, including
authorities.

The role exchange dynamic applied with young students was well received by them and
even observing older students and their teachers were interested on this leaning dynamic.
During Campaign 1, young students expressed their concern on how they could call the
two titi monkey species apart from using the scientific names, usually difficult to remember
and/or pronounce. The name ‘lucachi’, is a generic local name for any titi monkey species
and students suggested to combine this with an easy diagnostic morphological feature to
help on differentiate P. olallae from P. modestus. Thus, students themselves suggested the
name of ‘reddish lucachi’ (lucachi rojizo) for P. olallae, and ‘ashy lucachi’ (lucachi cenizo)
for P. modestus due to their non-uniform greyish fur coloration. Subsequently, it was
decided to promote the implementation of both names suggested by schoolchildren to
further identify the two endemic titi monkeys. These names were used on the banners for
the exhibition in Trinidad (appendix 1c).

The CIBIOMA banner exhibition reached large numbers of people in the Department
capital city of Trinidad. Through the outreach program open to the public, but aimed to
receive schoolchildren visits, there were >90,000 visitors to the exhibition of the Bolivian
endemic titi monkeys between 2016 and 2023. It is remarkable that attendance to this
exhibition has maintained a constant high level with a recent increase related to the
upgrade of the exhibition area with updated information provided on the titi monkeys
(Figure 5).

Unexpectedly, from the talks provided, teachers and school principals suggested the
organization of fairs to improve the effectiveness of the outreach Campaign 1. We found
great collaboration and initiative from teachers and municipalities that worked with
remarkable efficiency to organize a public fair in each municipality which included different
competitions. The municipal authorities showed high commitment with these activities not
only helping with the assignment and preparation of a public space for the fairs (the main
town squares), but also with the official calls and prizes which provided a formal framework
to the initiative. Thus, a fair was conducted in October 2011 in Santa Rosa and September
2012 in Reyes, in which the students presented different artwork allusive to the endemic titi
monkeys such as drawings, songs, poems, and theatrical performances; all of them
including conservation messages for these primates and the local biodiversity. This led to a
massive attendance of people to the fairs where students’ work served to spread the
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information on the Bolivian endemic titi monkeys, as well as the need to conserve them
and the entire regional biodiversity (appendix 2a).

The documentary video showing several aspects of the endemic titi monkeys’ behaviour
was well received by local people as it provided a close perspective on the lives of these
primates, while its high-resolution quality made it even more visually appealing. This
material was presented in each town in meetings with the presence of municipal and
education authorities. The videos were also broadcast on local television channels to
promote support from the local audience for biodiversity conservation in the municipal
protected areas.

Another result derived from our outreach activities, was the local support for the creation of
two municipal protected areas (MPA): Pampas del Yacuma in Santa Rosa Municipality
(2007), and Los Santos Reyes in Reyes Municipality (2008). In both cases, municipal
authorities and the private sector were aware of the presence of the endemic primates as
an exclusive natural patrimony of the western Beni Department, which greatly facilitated
the establishment of the conservation areas. The two MPA’s aim to consolidate ecotourism
in the region thereby highlighting the natural wealth that represents the main attraction.
Later in 2019, an update process of the Reyes MPA resulted in the creation of the
Rhukanrhuka MPA, a name which means ‘titi monkey’ in the Maropa Indigenous language,
reflecting the protagonism of the endemic titi monkeys in the local population.

Immediately after Campaign 1, local people promoted the incorporation of the titi monkeys
in local symbology (appendix 2b). Thus, a titi monkey drawing representing both endemic
species was included in the logos of the Pampas del Yacuma and Los Santos Reyes MPA
in 2009, in the revised Rhukanrhuka MPA in 2022, and in the new shield of Santa Rosa
Municipality in October 2012. The municipalities also promoted the establishment of
paintings and sculptures of titi monkeys in the most iconic places of each town (e.g. main
squares, touristic areas) together other local representative wildlife.

Our outreach work received significant media coverage including radio and television
interviews in local media and the broadcast of conservation messages by the students (at
the end of the school visits) in Santa Rosa and Reyes (appendix 2c). The media also
provided coverage during talks, material distribution, and meetings, and extensive
coverage during the fairs which helped on reach even more people in the region with
information on the Bolivian titi monkeys and the conservation of their forest habitat. The
Santa Rosa del Yacuma Municipality granted us a space in the 2011 anniversary
magazine to talk about the endemic monkeys, and other department and national press
media also reported our work, enabling us to reach a wider audience (appendix 2d). In
addition, information on the titi monkeys as flagship species for the regional biodiversity
conservation has been shared internationally (appendix 2e).

In 2021, Bolivia's endemic monkey conservation program won first place in the Natural
Resources category of the National Science and Technology Award granted by the
Bolivian government. This is a national recognition of the overall conservation program
initiated in 2002, including outreach activities that are a crucial part of the entire program.

Discussion
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Given that acquiring sufficient knowledge is fundamental to promoting accurate learning
about a particular subject (Bloom, 1956; Anderson et al., 2001), our findings demonstrate
the effectiveness of outreach activities in enhancing knowledge levels and interest in
biodiversity conservation. We observed a general improvement in the students’ knowledge
about the presence of the Bolivian endemics P. olallae and P. modestus from pre- to post-
talk assessments and a higher awareness about the municipal protected areas from the
first to the second outreach campaign. We also found indicators suggesting an appropriate
learning of students about the interactions between human activities and biodiversity, as
well as the role of some wildlife species. Complementarily, there were additional positive
results to those expected from our additional outreach activities, as well as other outreach
actions promoted by the same local actors to whom information was provided. Thus, we
observed how the outreach work together with local knowledge and experience can
effectively promote attitudinal changes (Bloom, 1956; Anderson et al., 2001; Kuhar et al.,
2010). However, despite the progress observed in the local knowledge and the learning
towards conserving Bolivia's endemic primates and their habitat, students’ knowledge
about local conservation efforts need to be consolidated by means of long-term outreach
programs to ensure the success of further biodiversity conservation actions.

Although local people knew about the presence of titi monkeys in the western department
of Beni when WCS research began in 2004, they were unaware that there were two
species, let alone that both were endemic to the region. The local population's partial lack
of knowledge of distinctive wildlife elements has also been observed in other endemic and
threatened primate species in Brazil (Saguinus bicolor, Gordo et al., 2013), Colombia
(Saguinus leucopus, Bairrao and Wormell, 2012), Peru (Plecturocebus oenanthe, Gaultier
et al., 2015), and even with lemurs whose endemism to Madagascar was locally unknown
(Dolins et al., 2010; Balestri et al., 2017). In our case, this could be due to the very low
level of interaction by residents with individuals of P. olallae and P. modestus, as they do
not raid crops or are a source of food like other primate species (Martinez and Wallace,
2007; Wallace et al., 2013). Furthermore, distribution surveys conducted between 2004
and 2006 found that a significant proportion of the local population had difficulty identifying
these primates visually, with vocalisations being the most distinctive feature used to detect
their presence (Martinez and Wallace, 2007).

Our results suggest a negative relationship between students’ age and direct interaction
with the titi monkeys, may be because children no longer engage in outdoor recreational
activities as they get older, reducing local awareness on the morphological details of the fiti
monkey species. Although it was expected that the local population will interact more
closely with wildlife, the observation of these species can be particularly challenging due to
their cryptic behaviour and the dense vegetation found in their habitat (Martinez and
Wallace, 2007, 2010; Bicca-Marquez and Heymann, 2013). Moreover, local understanding
of biological and ecological concepts such as endemism, biodiversity and conservation
may be limited, making it difficult to understand their relevance. In this sense, the shared
knowledge served as an important contact for schoolchildren and local people with these
important technical aspects for biodiversity conservation, which should be continuously
reinforced (Brooks et al. 2006, Balestri et al., 2017). The information provided on the
taxonomic identity, biology, and ecology of P. olallae and P. modestus, as well as different
conservation concepts, has contributed to increasing the local population's knowledge of
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the biodiversity with which they interact, thereby promoting their support for its
conservation.

Although we observed an initial lack of technical knowledge about the municipal protected
areas as local efforts for biodiversity conservation, the students' perception of conservation
seems quite realistic as they correctly identified human activities that threat nature such as
the burning of natural habitat and timber extraction. The increase of correct identifications
of the most threatening human activities between outreach campaigns might be related to
the additional outreach activities we conducted to improve the local knowledge on
conservation threats to forest habitats, but also with the students’ direct experience given
the better results in older students. In addition, the students' questionnaires reflected a
general adequate understanding of the fundamental value of wildlife, as they recognised
the role of the titi monkeys in maintaining the forests and their potential as tourist
attractions. Overall, this seems to reflect an adequate level of knowledge and
understanding on the topic based on direct experience (Balestri et al., 2017, 2023), which
should be translated into actions aimed at better management of natural resources.

Considering that ecotourism can contribute to the conservation of biodiversity (Schwitzer
et al., 2014), the identification of Bolivian endemic titi monkeys as a potential tourist
attraction demonstrates the students' understanding of this activity and its benefits to the
environment, as well as the impact of ecotourism on the local population. Our results
suggest that older students, as well as students in Santa Rosa, are more likely to
recognize the tourism value of titi monkeys over their ecological role in forest habitats,
which seems more valued in Reyes and by younger students. This finding reflects the
long-term tourism activity in Santa Rosa del Yacuma municipality, providing economic
benefits and information on biodiversity to society, while Reyes is working to reach a
similar status. This finding is also reflected in the overall better results of Santa Rosa
students to the first three questions. Nevertheless, a misperception of the economic
benefits of tourism activities must be avoided as it could marginalise the primary objective
of biodiversity conservation, leading to a misguided and unsustainable tourism activity
(Wright et al., 2014, Balestri et al., 2017). Currently, community-based enterprises are
promoting tourism focused on the endemic Bolivian titi monkeys in both municipalities,
aiming to raise local awareness of biodiversity conservations and to generate economic
benefits while minimising environmental impacts, following the most recommendable
tourism approach regarding economic and natural sustainability (Neudert et al., 2016).

In general, we found a positive retention of knowledge acquired by students after several
months of receiving information during each outreach campaign, but also between them
with better responses in general found in the second campaign. Long-term retention
capacity has been reported in other similar evaluations (Rakotomamonjy, et al., 2015;
Richter et al., 2015; Balestri et al., 2017) and is an important reference for future
awareness-raising activities aimed at promoting attitudinal changes based on appropriate
learning (Bloom, 1956; Anderson et al., 2001). Regarding the information transfer, potential
language and cultural differences between senders and receivers represent an important
barrier (Wallis and Londsdor, 2010). In this respect, the fact that all dissemination and
awareness-raising activities were conducted by a team of Bolivians and in the same
language as the audience (Spanish) may have positively influenced the knowledge
transfer and retention observed in the questionnaires. The lack of groups with a different
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local language facilitated our work, but also highlights the importance of using translators
when necessary to ensure effective transfer of information and avoid significant bias in
evaluations.

Despite the limitations to collect a similar amount of data from the questionnaires between
the dissemination campaigns, the results obtained are encouraging. As a new activity type,
carried out in collaboration with the municipal and educational authorities of Reyes and
Santa Rosa, various logistical aspects were a challenge. Also, because the work with
students was part of another project, the second campaign had a much smaller sample
size than the first one. Despite the above context, we expected better results in the second
campaign because of the different dissemination activities carried out after the first
campaign. Moreover, the amount of time between the two outreach campaigns suggests
that students of the second campaign may have received information on the titi monkeys
and biodiversity from the additional outreach activities as opposed to the talks during the
first campaign. The improved knowledge we found in students in the second campaign
shows the relevance of the additional outreach activities promoting important changes in
local people attitudes towards their support to biodiversity conservation, although their
impact was not quantitatively assessed. This also highlights the need for permanent
awareness-raising and educational programmes on local biodiversity, including the
endemic titi monkeys, to ensure adequate and constant technical knowledge in favour of
conservation of the local natural heritage (Padua, 2010; Kuhar et al., 2010; Erhabor and
Don, 2016).

Obtaining an adequate level of knowledge about a topic is a fundamental step in the
process of changing attitudes and improving communication, as this promotes empathy or
ownership towards the subject of interest, facilitating the expected changes towards the
pursued objective (Anderson et al., 2001; Jenks et al., 2010; Kuhar et al., 2010). Since
2004, our work with students and the recurrent complementary activities has led to an
increase in knowledge among the local population, resulting in a strong commitment to the
conservation of the Bolivian endemic titi monkeys, which has facilitated the achievement of
several conservation goals such as the creation of the two municipal protected areas. This
result can be considered an overall success reflecting the relevance of regular outreach
work for a long period of time. However, we must not ignore the need for a local outreach,
communication, and environmental education programme to consolidate higher learning
stages and ensure substantial long-term achievements in favour of the biodiversity in the
Reyes and Santa Rosa del Yacuma municipalities (Blooms 1956; Anderson et al., 2001;
Jenks et al., 2010; Balestri et al., 2017). The observed understanding of biodiversity
conservation needs in students based on their day-to-day experience observing the
interaction of wildlife and human activities, suggests potential success of active learning
processes that could help to ensure the success of this recommendation (Balestri et al.,
2023).

The primary objective of environmental outreach activities is to effectively promote wildlife
conservation, which can be measured both quantitatively and qualitatively. Thus, in table 2
we provide a simple qualitative self-evaluation for distinct aspects of our project. Firstly, we
achieved a high level of success in the design of our outreach activities, successfully
accomplishing the tasks conceived with the objective of sharing information on endemic titi
monkeys with a high level of collaboration from key local stakeholders. However, the
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overall success in both the design and implementation phases was hampered by the
design conditions of the second campaign, which was smaller in scale than the first. About
short-term outputs, the pre- and post-talk questionnaires were successful in reflecting a
significant level of knowledge retention among the students. Furthermore, the
establishment of the municipal protected areas is a significant normative achievement for
the regional biodiversity conservation. Although we did not aim to promote eco-friendly
human activities, we did take the opportunity to highlight the value of tourism in the area as
an ecologically sustainable local development alternative.

Among the long-term achievements (table 6), the increased local knowledge about the
existence of two endangered primate species endemic to the western Beni department
represents a complete success of the outreach activities we have carried out. This is not
only related to the work done in the region inhabited by these endemic and threatened
primates, but the successful permanent exhibition in Trinidad is also an invaluable addition
to the scope of our outreach work. The validity of this knowledge is demonstrated by the
actions taken by various local actors over the years, such as including the endemic
primates in the local symbology and their increased value for the municipal protected
areas, including the name of Rhukanrhuka. Moreover, the presence of the endemic
lucachis acting as flagship species for the conservation of local biodiversity influenced in
the recognition received by the National Tourist Destination Rurrenabaque Madidi Pampas
to be listed among the 100 best destinations for ecotourism by Green Destinations in
2022.

Our activities have facilitated the understanding of the relationship between primates and
forests, and both endemic titi monkey species were incorporated into the zoning of the
municipal protected areas, with implications for further development of environmentally
friendly activities. Also, although the main threat to endemic titi monkeys is forest habitat
loss, we have shared information with local people on commercial hunting and illegal trade
to facilitate specific initiatives in the municipal protected areas. Moreover, the good
relationship established with local stakeholders has facilitated the expansion of the Wildlife
Conservation Society's efforts with a new conservation programme focused on the vast
region of the Llanos de Moxos (LIanos de Moxos Biocultural Landscape), which includes
the distributional range of P. olallae and P. modestus and aims to benefit other wildlife
species.

The above activities are the first outreach initiative undertaken in Bolivia for the
conservation of primate species and their habitats. Through our work, we have been able
to reveal the potential of outreach activities to promote biodiversity conservation and to
confirm that primates can be effective flagship species for conservation (Chapman et al.,
2020). In this way, we hope that similar work focused on primates can be used to build
local stakeholder support for the conservation of forest habitats through increased
knowledge of their importance, thereby generating support for the establishment of
ecologically sustainable development initiatives.
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772  Figure 1. Location of the Santa Rosa and Reyes towns and the Trinidad city with respect
773  to the distributional ranges of Plecturocebus olallae and Plecturocebus modestus and the
774  municipal protected areas (MPA) Pampas del Yacuma and Rhukanrhuka in the Beni

775  Department.
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Figure 4. Variations in the two main benefits attributed to titi monkeys by students
according to pre- and post-talk assessment, outreach campaigns, and towns.
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789  Figure 5. Number of national and international visitors per year to the exhibition of the
790  Bolivian endemic titi monkeys in the Biodiversity and Environment Research Centre
791  (CIBIOMA) of the Autonomous Beni’s University (UAB).
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794  Table 1. Timeline showing how the distinct outreach work to promote the conservation of
795  the Bolivian endemic titi monkeys was conducted.
Year
Activities Sub activity T 8 €53 g - N T LW O~ o AQ
o o o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N
Outreach  Campaign 1 X X
campaigns Campaign 2 X
Additional Sporadic informative X X X X X X X X X X X X X X X X X X
outreach  talks
activities  posters
Informative CD X
Fairs X X
Banner exhibition X X X X X X X X X
Documentary video X X X X X X
Inclusion of titi
monkeys in
protected areas X X X

logos and other local
symbology
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797  Table 2. Number of pre- and post-talk questionnaires obtained from students of the distinct
798  educative units visited in the two outreach campaigns carried out in 2011-2012 and 2019.

Campaign Town School name Pre Post Total
1 Reyes Adolfo Rodriguez Castedo 90 126 216
Humberto Safade Sanchez 77 63 140

Jesus Alvarez Rodriguez 122 135 257

Monsefior Alfonso Tscherrig 169 227 396

Nacional Reyes 44 318 362

ZggcraiaBarnentos Ortufio - Fe y 96 47 143

San Silvestre 44 73 117

Santa Elma Asbun de Simon 100 121 221

Gerardo Reyes 66 142 208

German Bush Becerra 251 262 513

Santa Rosa | 151 95 246

Umbelina Claure de Cuellar 119 84 203

Total 1 1329 1693 3022

2 Reyes Adolfo Rodriguez Castedo 15 12 27
Humberto Safade Sanchez 24 7 31

Jesus Alvarez Rodriguez 19 21 40

Monsenor Alfonso Tscherrig 37 39 76

Nacional Reyes 71 65 136

;zgﬁfamentos Ortufio - Fe y 23 6 29

San Silvestre 22 33 55

gzgga Elma Asbun de Simon 18 3 21

Gerardo Reyes - 34 34

German Busch Becerra 113 26 139

Santa Rosa | 39 - 39

Total 2 381 246 627

TOTAL 1710 1939 3649

799
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Table 3. Estimates for the GLMMs with correct answers to questions 1-3 as response

variables.
Question Factor® Estimate Std. Error Z-value p-value
Q1: Intercept -5.960 0.377 -15.799 <0.001
Protected Campaign 1.026 0.256 4.010 <0.001
Areas are Town 3.474 0.177 19.652 <0.001
places where  Pre/post 0.537 0.233 2.306 0.021
nature is Age 0.198 0.023 8.614 <0.001
protected. _DO Campaign*Town 1.008 0.648 1.555 0.120
you knowif  campaign*Pre/post -2.064 0.472 4378  <0.001
there is a Town*Pre/post 0.480 0.261 1.836 0.066
Protected
Areainthis  Campaign*Town*Pre/post 1.368 0.858 1.594 0.111
Municipality?
Q2: There Intercept 0.363 0.256 1.421 0.155
are two Campaign -0.463 0.181 -2.561 0.011
monkey Town 0.500 0.120 4.153 <0.001
species who  Pre/post -2.150 0.120 -17.965 <0.001
live only in Age 0.044 0.018 2.500 0.012
this area and  Campaign*Town 2.958 1.027 2.879 0.004
are not Campaign*Pre/post 1.486 0.241 6.177 <0.001
present in Town*Pre/post 1.104 0.173 6.402 <0.001
any other
part of the
world. Do .
you know Campaign*Town*Pre/post -1.389 1.113 -1.248 0.212
who they
are?
Intercept -0.104 0.286 -0.362 0.717
Campaign 1.038 0.176 5.909 <0.001
Q3: Have Town 0.365 0.104 3.495 <0.001
yomj observed Pre/post -1.660 0.164 -10.111 <0.001
the titi Age -0.054 0.020 -2.716 0.007
monkeys? Campaign*Town 1.199 0.379 3.168 0.002
Campaign*Pre/post 1.535 0.260 5.897 <0.001
Town*Pre/post -0.212 0.226 -0.939 0.348
Campaign*Town*Pre/post 0.116 0.489 0.237 0.812

a reference category: campaign (2); Town (Santa Rosa); Pre/post (Pre).
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Table 4. Estimates for the GLMMs for the main responses to question 4 on the main

human activities identified causing negative effects on biodiversity.

Response Factor? Estimate  Std. Error Z-value p-value
Forest/savanna Intercept 0.091 0.289 0.320 0.749
burning Campaign 0.657 0.298 2.208 0.027
Town -0.074 0.126 -0.582 0.560
Pre/post -0.137 0.128 -1.065 0.287
Age 0.101 0.020 5.031 <0.001
Campaign* Town -0.520 0.487 -1.068 0.286
Campaign*Pre/post -0.857 0.352 -2.435 0.015
Town *Pre/post 0.186 0.187 0.996 0.319
Campaign* Town *Pre/post 0.672 0.576 1.166 0.243
Wood extraction  Intercept -0.311 0.228 -1.364 0.172
Campaign 0.604 0.189 3.204 0.001
Town -0.240 0.099 -2.414 0.016
Pre/post -0.273 0.104 -2.623 0.009
Age 0.0459 0.016 2.937 0.003
Campaign* Town -0.568 0.322 -1.761 0.078
Campaign*Pre/post -0.324 0.245 -1.323 0.186
Town *Pre/post 0.183 0.149 1.228 0.219
Campaign* Town *Pre/post 0.948 0.405 2.340 0.019

@ reference category: campaign (2); town (Santa Rosa); Pre/post (Pre).



809 Table 5. Estimates for the GLMMs for the main responses to question 5 on the benefits
810 that the Bolivian endemic titi monkeys provide.

Response Factor? Estimate  Std. Error Z-value p-value
Maintain the Intercept 1.538 0.269 5.724 <0.001
forest Campaign 1.856 0.189 9.804 <0.001
Town -0.357 0.105 -3.385 <0.001
Pre/post -1.182 0.124 -9.543 <0.001
Age -0.142 0.019 -7.575 <0.001
Campaign* Town -0.587 0.320 -1.832 0.067
Campaign*Pre/post 0.182 0.249 0.732 0.464
Town *Pre/post 0.056 0.185 0.300 0.764
Campaign Town 0.282 0.414 0.681 0.496
Pre/post
Be a tourism Intercept -3.093 0.247 -12.544 <0.001
attraction Campaign -0.127 0.182 -0.694 0.487
Town 0.351 0.104 3.372 <0.001
Pre/post -0.586 0.109 -5.370 <0.001
Age 0.236 0.017 13.828 <0.001
Campaign*Town 0.100 0.367 0.273 0.785
Campaign*Pre/post -0.080 0.240 -0.331 0.740
City*Pre/post 0.464 0.157 2.948 0.003
Campaign* Town 0.814 0.464 1.753 0.080
Pre/post

811  2reference category: campaign (2); town (Santa Rosa); Pre/post (Pre).
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813 Table 6. Self-assessment of the project success (scores from 1 least success, to 5 high
814  success) according to distinct indicators for each stage of the project.

Stage Indicator Success
Design Two rounds of informative talks to students of Reyes 4
and Santa Rosa for each outreach campaign to be
conducted
Development of outreach materials 5
Dynamics for informative talks in schools 5
Implementation Proportion of planned informative talks effectively 4
conducted
Assessment of information retention by schoolchildren 5
Short-term outcome Pre- and post-talk questionnaires 5
Approval of normative for wildlife conservation 5
Increase knowledge on eco-friendly practices 1
Long-term outcome Increase knowledge regarding both species of 5
monkeys
Actions carried out by local actors regarding the 5

conservation of biological diversity of the site

Involvement of regional actors in outreach activities 5
Region-wide implementation of eco-friendly practices

Reduction in hunting and pet trading 2

815
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817  Appendix 1.

818  1a. Design of the two posters on Plecturocebus olallae and Plecturocebus modestus
819  distributed to local people in 2009.
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822  1b. Didactic support material about the Bolivian endemic titi monkeys used and distributed
823  in outreach activities with students.
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828  1c. Banners designed for the permanent exhibition about the Bolivian endemic titi
829  monkeys in the CIBIOMA interactive museum in Trinidad.
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836  Appendix 2.

837  2a. Students’ participation and their artwork exhibited during the fairs organized in the
838 Reyes and Santa Rosa towns.
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843  2b. The Santa Rosa del Yacuma Municipality shield and the logos of the Municipal
844  Protected Areas of Pampas del Yacuma and Rhukanrhuka as examples of the
845 incorporation of the Bolivian endemic titi monkeys into local symbology.
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851  2c. Examples of local radio and television media coverage of the outreach activities,
852  showing a radio interview with our team and examples of conservation messages from
853  students broadcasted on local television.

854

Andrea Yollana Guaravo velazco
| anog
Colegios Umbelina Claare de Cuella

AR ; h ‘ l R §
Mensajes de nifos y jovenes de Sarta Rosa Yalarg fos pnimalesio auemar |55~ i
para cuidar a los Lucachis endemicos del Befi.., WWENElIovAND l1evatlos 2 nuesirgigasag
POrqUeellosWIvEnen'el monte

855



856  2d. Press coverage of the local, departmental, and national outreach campaigns at local
857 and national scale.
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861 2e. Report available on an international renowned website on the activities for the

862  conservation of the Bolivian endemic titi monkeys Plecturocebus olallae and

863  Plecturocebus modestus (https://es.mongabay.com/2020/05/la-carrera-por-salvar-

864  especies-amenazadas-en-tiempos-de-covid-19; https://eju.tv/2019/07/reyes-crea-un-area-
865 para-salvar-a-dos-especies-de-monos-amenazadas-de-bolivia).
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o ‘ 251 . Historias graficas
El Plecturocebus olaloe se encuentra en {a sta de los 25 primates mas amenazados a nivel mundial. Foto: Jests
Martinez/WCs o)

Salvar a los monos endémicos de Bolivia
En Bolivia es posible encontrar poco més de 20 especies de primates; pero solo dos ¢
son endémicas del pais: el lucachi cenizo (Plecturocebus modestus) y el lucachi rojizo
(Plecturocebus olallae), dos pequefios Monos que se encuentran en la zona de pampas
y bosques del rio Yacuma, en el departamenta de Beni, en Bolivia.

También p

n Instagram
Estas dos especies se reportaron por primera vez en 1939, pero comenzaron a

estudiarse a partir de 2002, explica el especialista en conservacion de primates Jests

Martinez, investigador de Wildlife Conservation Society (WCS-Bolivia), quien junto Video

con el doctor Robert Wallace, también de WCS-Bolivia, han realizado diversos

estudios cientificos sobre los lucachi
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