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An assessment of the effectiveness of the Montes Azules
Biosphere Reserve to preserve populations and
functionality of large-bodied herbivorous mammals

Introduction

Protected areas (PA's) constitute a cornerstone for local, regional, and global
strategies aimed at the conservation of biodiversity (Gaston et al., 2008).
Conservation in the PA’'s seeks not just that native populations and
communities occurring within them maintain sufficient size and characteristic
structure but also that they keep going their functional roles in such a way
that the ecological process needed to support the long-term viability of the
entire ecosystem be preserved (Parrish et al., 2003). However, most of the
aftention has focused on the role PA’s play to reduce highly evident threats
such as deforestation (Andam et al., 2008). In confrast, much less attention
has being paid to the effects of other threats, which might be less evident but
that the accumulating evidence indicates that have the potential to affect
the integrity of ecological process. The anthropogenic loss of populations of
vertebrates (i.e. defaunation) is one of these cryptic threats that have
pervasive effects on natural habitats through the impoverisnment of local or
regional animal diversity and the consequent “extinction” of the biotic
interactions in which these animals are involved. For example, a recent five-
year exclosure experiment conducted in southern Mexico, showed that the
absence of mammalian herbivores alters the dynamics of seedling/sapling
communities increasing plant density in the forest understory and reducing

species diversity (Camargo-Sanabria et al. in press).

The Montes Azules Biosphere Reserve (MABR) protects 60% of the Lacandon

forest, which constitutes the largest and most diverse remnant of tropical
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rainforest in Mexico (Mendoza & Dirzo, 1999). The mammalian diversity found
in the MABR is particularly high (112 species) and comparable to that found in
some locatfions of the Amazon basin (Medellin, 1994). However, local
populations of large herbivorous mammals are undergoing an increasing

pressure due to the effects of habitat loss and hunting.

In spite of the existence of a consensus regarding the importance of the
MABR as one of the few remaining strongholds in Mexico for terrestrial
mammals, particularly large-bodied herbivores (Ceballos, 2007), very few
studies have focused on the assessments of the integrity of the ecological role
these species play in the forest. Therefore, it is not clear to what extent the
MABR is succeeding in its goal of maintaining healthy local populations of
large herbivorous mammals and preserving the ecological role they play in
the rain forest. In part, the lack of systematic studies focused on large-bodied
herbivorous mammals emerges from the complications associated to record
direct evidence of their presence in the forest. Fortunately, in the last years,
camera frapping has emerged as methodology very effective to record
elusive species with low population densities. This method has been
successfully used to estimate abundances and densities of large mammails in
tropical and temperate forests (Dajun et al., 2006; Tobler et al., 2008). An
additional asset of camera-trapping is that it also allows studying activity and
behavior patterns of animals opening the possibility to analyze mammal-plant
interactions such as seed predation or fruit consumption (Kitamura et al., 2006;
Prasad et al., 2010; Seufert et al., 2009).

Our project focuses on the community of large-bodied herbivorous mammals
of the Montes Azules Biosphere Reserve (MABR). Specifically, we will focus on
Baird’s tapir (Tapirus bairdii ), White-lipped peccary (Tayassu pecary ), Collared
peccary (Pecari tajacu ) and Red brocket (Mazama temama ). These species

are known to be very important consumers of forest fruits and seeds and it has
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been shown that their presence have a noficeable impact on seedling
establishment patterns (Dirzo et al., 2007). On the other hand, these species
(with the probable exception of Collared peccary) have been shown to be

very sensitive to the impact of human disturbance (e.g., hunting).
Objectives

In order to assess the population status of large-bodied herbivorous mammals
in the MABR and get insights on the integrity of their ecological roles in the

reserve, we seek:

1) To generate abundance estimations of large-bodied herbivorous mammals
populations for the southern portion of the reserve through camera trapping

and frack recording.

2) To assess fruit — mammal interactions in focal tree species as an indicator of

the integrity of their functional role.

We focused on the southern portion of the MABR due to logistic restrictions
related to accessibility to the zone and because it has been documented the
incursion of local people from neighboring villages to the reserve through this

point.
Predictions

If the Montes Azules Biosphere Reserve is playing a significant role to protect
large-bodied herbivorous mammals and their functionality in the forest, we

expected that:

1) Large mammal relative abundance in the MABR will be greater than the

estimated outside the reserve,
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Note: We still cannot test this prediction because estimations outside the
reserve were not available.  But we expected to be able to test this prediction
next year. Instead, in this report we used estimations from camera -trapping
studies conducted of 2000 until present inside the reserve to compare large

mammal relative abundances over time

2) Relative abundances of large mammals won’t show a decrease when a

significant decrease between 1991 and 2013.

3) Large herbivorous mammals to be relatively frequent among the fauna

interacting with fruits in focal fruiting trees.
Methodology
Fieldwork

To assess the relative abundance of large-bodied herbivorous mammals in
the southern portion of MABR, we set 17 camera-traps in randomly selected
sites (stations) using as reference the “Miranda Este”, “Miranda Oeste” and
“Sabana II” trails, which have a length of 2345, 2815 and 953 m, respectively
(Fig 1). Minimum distance between consecutive camera-traps was 500 m.
Mean distance between the two parallel trails was 600 m. Cameras trap were
deployed in the field over a period of twelve months (from September 2013 to
April 2014 and from September to November 2014) to sample seasonal
variation (rainy and dry season). A local assistant checked periodically the
camera-fraps to make sure they were functioning properly and to download
recorded pictures. We used three models of automatic cameras (Bushnell
119445, Bushnell HD 119437, Ll Acorn 5210A) with the following settings:
picture delay equal to one second, three pictures by detection event and

normal sensibility.
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Figure 1. Study area images showing locations of 17 camera-traps deployed using as
reference the “Miranda Este”, “Miranda Oeste” and “Sabana II" frails (yellow
symbols, top) and locations of 17 focal fruiting trees arranged on approximately 6
linear kilometers (green little trees, top and down). Boal = Brosimum alicastrum , Boco
= Brosimum costaricanum , Lipl = Licania platypus , Posa = Pouteria sapota , Estacion =
Chaijul Biological Station.
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To record fracks of terrestrial mammals we replicated the methodology of
Dirzo & Miranda (1991). To do this 100 0.5x0.5 m sand beds were placed on
the trail called “Sabana I (Appendix 4). Distance between consecutive beds
was 5 m. Sand beds were revised during three consecutive days and this
protocol was repeated four times over a period of 10 months (August 2013 -
June 2014). To complement this method, camera-traps were placed on the
same 500 m transect, separated by 50 m 2 times in the dry season. Camera-
traps were active for 5 days during the same time sand beds were checked.
We used field guides (Aranda-Sanchez 2012, Ceballos & Oliva 2005, Reid
2001, Aranda 2000) and the support of local field assistants, to identify identity
of animal’s fracks. Additionally, we take pictures of each footprint for

validation in the laboratory.

To get an estimate of the integrity of the ecological roles played by
herbivorous mammals in the MABR we documented the frugivore community
visiting focal trees. We monitored vertebrate visits in four tropical free species
using camera-traps during two consecutive fruiting seasons (July — August in
2013; May - June in 2014). Individual focal trees were located conducting a
systematic search on foot along frails in the Biological Chajul Station. At each
tree, presence of fallen fruits beneath the crown was verified. All selected
trees were georeferenced with a hand-help GPS. In total, we monitored 17
trees (Brosimum alicastrum = 1, B. costaricanum = 3, Licania platypus = 9,
Pouteria sapota = 4) located on alluvial terraces along the southern limit of
the MABR (Fig. 1). One camera-trap was attached to a free trunk in front of
each individual focal tree, at a height between 0.6 and 1.5 m, depending of
the camera model (Appendix 4). Each focal tree was monitored contfinuously

during the time it produced fruits which was period no longer than 37 days.
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Processing data

We uploaded in a database and tagged (with their scientific name) all the
pictures using the specialized software CameraBase (Tobler 2008), which
allows to preserve associated metadata (e.g., date, time, fle name and

station).
Results

In the following lines, | describe the most important outcomes of this project in

relation to ours predictions.

1. Large mammal abundance has not changed significantly during the last

fifteen years .

With a 1016 camera-days sampling effort, we obtained 79 independent
mammal records. We grouped consecutive pictures of the same species
taken in the same camera-trap station within a period 60 minutes to calculate
the capture frequency (CF). These records included 13 mammal species. The
Spotted paca (Cuniculus paca ), Central American red brocket (Mazama
temama ), collared peccary (Pecari tajacu ) and white-lipped peccary

(Tayassu tajacu ) were the commonly recorded species (Table 1).
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Table 1. Capture Frequency (CF) and Occurrence Index (Ol) of medium and large-
bodied mammals species recorded by Dirzo & Miranda (1991) and this study, using
track recording and camera trapping.

. . Ol - Dirzo & .
Species CF - This study Miranda (1991 Ol - This study
Panthera onca 0.295 2.460 NA
Puma concolor 0.886 NA 0.833
Felidae Leopardus pardalis 0.197 1.590 3.333
Leopardus weidii 0.098 NA NA
Puma yagouaroundi NA NA 0.333
Nasua narica 0.098 NA 2917
Procyonidae
Procyon lotor NA NA 2.500
Tapiridae Tapirus bairdii 0.492 0.300 0.167
Pecari tajacu 1.181 0.300 5.167
Tayassuidae -
Tayassu pecari 0.295 0.150 NA
Mazama temama 1.181 2.070 1.500
Cervidae
Odocoileus virginianus 0.197 NA NA
Dasyproctyidae | Dasyprocta punctata 0.098 0.230 0.417
Cuniculidae Cuniculus paca 2.657 3.040 5.000
Didelphidae Philander opossum NA NA 0.417
Total 8 12 11

According fo the accumulation species curve, -in which it can seen the rate
at which new species are found within a community- we recorded 54% of
large body-sized terrestrial mammals present in the study area (Medellin,
1994). To do this comparison, we only considered those species > 1000 g who

Medellin categorized as mainly terrestrial or scansorial mammals.

To compare our results with those of previous camera-trapping studies
conducted in our study area, we calculated a standardized index of the
capture frequency, that is, the number of independent records per 100
camera-days. Based on this index, a nonparametric correlation test was

performed. Overall, we found high similarity between our data and the
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obtained in previous studies; the last three ones (Falconi 2011, Towns 2013, our
study) being much more like each other than with Azuara (2005). In other
words, the community structure (species richness and their relative
abundances) has had slight changes over the course of nearly 15 years (Table
2).

Table 2. Capture Frequency (CF = number of independent records per 100 camera-
days) for terrestrial mammails recorded in the studies of Azuara (2005), Falconi (2011),
Towns (2013) and this study (2014). Species are sorted increasing their CF_2005.

Species ~ CF_2005 CF_2010  CF_2013 CF_2014
Dasyprocta punctata ' 0.00 0.00 ' 0.17 0.10
Odocoileus virginianus 0.00 0.07 0.00 0.20
Conepatus semistriatus 0.04 0.00 0.00 0.00

Herpailurus yagoauroundi 0.04 0.00 0.00 0.00
Tamandua mexicana 0.08 0.00 0.06 0.00
Leopardus weidii 0.24 0.00 0.06 0.10

Eira barbara 0.24 0.00 0.39 0.00
Philander opossum 0.32 0.00 0.00 0.00
Panthera onca 0.32 0.21 1.50 0.30
Didelphis virginiana 0.49 0.00 0.00 0.00
Metachirus nudicaudatus 0.49 0.00 0.00 0.00
Silvilagus brasilensis 0.53 0.00 0.00 0.00
Puma concolor 0.61 0.00 1.61 0.89
Didelphis marsupialis 0.89 0.00 0.00 0.00
Nasua narica 1.13 0.21 0.28 0.10
Leopardus pardalis 1.33 0.14 0.94 0.20
Tayassu pecari 1.42 0.55 0.00 0.30
Mazama temama 1.58 0.97 2.17 1.18
Pecari tajacu 1.82 2.00 1.22 1.18
Dasypus novemcinctus 2.67 0.28 0.22 0.00
Tapirus bairdii 2.83 0.76 5.72 0.49
Cuniculus paca 3.52 2.35 1.67 2.66
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2. Relative abundances of large mammals do not show a decrease when

compari ng track data from 1991 and 2014

First, we recorded 11 mammal species using frack data. Nine species were
shared with Dirzo & Miranda (1991) and two were new: puma (Puma
concolor ) and yagoaroundi (Herpailurus yagoauroundi ) (Table 1). Moreover,
we recorded 8 species using camera-traps placed on the same trail where
sand beds were located and 6 of these species were shared between both

methods in our study.

To compare our frack data with Dirzo & Miranda (1991), we calculated an
Occurrence Index (Ol) defined as the product of the number of days when
the species was recorded on the sand beds by the number of beds in which
the species was recorded. However, we only included 8 species that had

data for comparison between the two studies.

Based on the occurrence index, we observed changes in the relative
abundance of some species. Species such as Pecari tajacu , Cuniculus paca ,
Leopardus pardalis and Dasyprocta punctat a showed greater values in 2014
than 1991. In confrast, Mazama temama  and Tapirus bairdii showed a slight
decrease from 1991 to 2014 (Fig. 2).
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Figure 2. Comparison of the Occurrence Index for terrestrial mammals recorded by
Dirzo & Miranda (1991) and this study using footprints. Note: We only included 8
species that had data for comparison between the two studies. Key: Cupa =
Cuniculus paca , Paon = Panthera onca , Mazamatemama , Lepa = Leopardus
pardalis , Peta = Pecari tajacu , Taba = Tapirus bairdii , Dapu = Dasyprocta punctate ,
Tape = Tayassu pecatri .

3. Large herbivorous mammals are relatively frequent among the fauna

interacting with fruits in focal fruiting trees.

With a 389 camera-days effort sampling, we obtained 5738 pictures of
animals corresponding to 454 independent records. We identified 17 animal
species including 15 mammals and 2 birds (Table 3). We defined an
independent record (= visit) as consecutive pictures of individuals of the same

species taken more than a minimum time apart.
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Table 3. Number of records of mammals and birds visiting fruiting trees during in 2013
and 2014 rainy season. n = number of individuals monitored for each tree species.
Bral = Brosimum alicastrum , Brco = Brosimum costaricanum , Lipl = Licania platypus
Posa = Pouteria sapota .

- Lipl Posa Brco Total/Sp.

SRS n=p9 n=4 n=3 n=/17p
Mammails
Conepatus semistriatus 11 11
Cuniculus paca 2 39 54 3 98
Dasyprocta punctata 7 55 62
Didelphis marsupialis 3 1 4
Eira barbara 7 10 17
Leopardus pardalis 1 1
Leopardus sp. 1 1
Mazama temama 5 3 1 9
Nasua narica 33 11 64
Panthera onca 1 1
Pecari tajacu 1 17 30 48
Philander opossum 1 8 9
Procyon lotor 4 1 5
Tapirus bairdii 39 69 107
Tayassu pecari 4 4
Unidentified 1 1
Birds
Crax rubra 4 17 11
Tinamus major 1 1
Total 11 185 254 4 454

Based on trophic guild assigned to each species by previous literature and our
observations about fruit-animal interactions, we established three categories

describing the role played by mammal species in our study system:

- Visitors: mammal species that not interact directly with the fruits. In this
category, we included felines such as jaguar (Panthera onca ), ocelot
(Leopardus pardalis ), Margay (Leopardus weidii), and the gray four-eyed
opossum (Philander opossum ), and herbivores such as Cenfral American

red brocket (Mazama temama ) (Fig. 3a).
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Figure 3. Diversity of mammal species recorded in four tropical tfree species fruiting during July — August in 2013 and May —
June in 2014 in the southern limit of the Montes Azules Biosphere Reserve. a) Visitors, b) Non strict frugivores, c) Frugivores.
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Non strict frugivores: mammal species according to literature have another
main tfrophic guild but they consumed or fransported fruits. Here, we
included carnivores such as Tayra (Eira barbara ) and omnivores such as
common opossum (Didelphis marsupialis ), striped hog-nosed skunk
(Conepatus semistriatus ), raccoon (Procyon lotor ) and white-nosed coati
(Nasua narica ) (Fig. 3b).

Frugivores: species recognized as primarily frugivorous mammails. They are
the Baird's tapir (Tapirus bairdii ), collared peccary (Pecari tajacu ), white
lipped peccary (Tayassu peccary ), spotted paca (Cuniculus paca ) and

Central American agouti (Dasyprocta punctata ) (Fig. 3c).

Comparison of recorded species richness with that recorded by Medellin

(1994) shows that we captured a significant proportion of the expected fauna
(Table 3).

Table 4. Comparison of number of mammal species between Medellin (1994) and
our sampling in focal fruiting trees. *We removed these species: Lontra longicaudis ,
Chironectes minimus , Orthogeomys hispidus because these have aquatic and
fosorial habits, respectively.

Subset of mammalian Number of species Number of species in this

community for comparison (Medellin 1994)* study (percentage)
All medium and large-bodied
terrestrial and scansorial 25 15 (60%)
mammals
L iedt trial

arge bpdled errestrial and 7 14 (64%)

scansorial mammails
Medi I - i

§d|um and or.ge bodied 15 8 (53%)
primarily terrestrial mammals
Primarily frugivorous mammails 12 10 (83%)

Additionally, to measure the interaction strength between mammalian and

tree species with a greater sample size (L. platypus and P. sapota ), we

calculated an activity index (Al) defined as the product of the mean duration
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of the visit by the mean number of individuals per picture and the capture
frequency (number of independent records per 100 camera-days). This
analysis showed that the tapir was the animal showing a stronger interaction

with large fruit frees followed by coati, paca, collared peccary and agouti

(Fig.4).

Figure 4. Frugivory interaction network between large and medium-bodied mammails
(top) and fruits of P. sapota (green) and L. platypus (brown) (bottom) during two
fruiting seasons in the southern limit of the Montes Azules Biosphere Reserve.
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Conclusions and recommendations

Combining the results of the methodologies performed we identified the
presence of 19 species of mammals, representing 76% of listed species by
Medellin (1994). Of these, only one species: Jaguarundi, was registered
only with tracks.

Overall, we did not observe dramatic changes over time in the relative
abundance of species. Therefore, it seems that the reserve is being
effective in keeping their population levels. However, this conclusion
should be taken with caution as if we review results for certain species, it is
observed that species showed positive changes over time were those that
tend to be more resistant to perturbations (e.g. N. nasua, P. lotor), while
those showed negative changes are more associated with preserved
habitats (e.g. M. temama and T. bairdii). This scenario should be viewed
holistically and to consider that detection of some species is strongly linked
to the resources available in their habitat. For example, the tapir was not
recorded so frequently in systematic sampling but instead it was frequently
recorded in the focal sampling frees.

Capture frequency, index we used in this project to have a measure of
relative abundance using camera-trapping, has been criticized for being
strongly influenced by the probability of detection of animals. Even so, is a
measure that allows comparison between different studies, therefore, we
used it to compare a species along four studies but not to compare
among different species over time.

It is noteworthy when we compared the camera trapping studies that
have been done over the last decade in the southern portion of the
reserve seven species (Conepatus semistriatus , Herpailurus yagoauroundi
Philander opossum , Didelphis virginiana , D. marsupialis, Metachirus
nudicaudatus , Silvilagus brasilensis) were only recorded by Azuara (2005),

and others such as Procyon lotor, Cabassous centralis and Urocyon
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cinereoargenteus have not been recorded by any of the analyzed studies.
We consider it necessary to carry out studies directed towards these
species to clearly determine their population status.

Camera trapping in fruiting frees proved to be a highly cost-effective
methodology to capture a significant portion of expected species. In
addition it allowed making a direct assessment of the more characteristic
interactions in the forest: the frugivory. It is strongly recommended to
contfinue sampling as performed in this study increasing the number of
trees sampled per species and the number of species.

Bairdii's tapir showed being an important species for forest dynamics.
When this species consumes and probably disperses seeds from focal tree
species supports their regeneration affecting positively to other mammal
species that also consumed these species trees.

On the other hand, we strongly recommend that the reserve
administration lead a project to collect photographs generated by several
projects and build a single database to support management actions and
long-term monitoring. In our case, we used data from three previous
studies and we now know of at least two additional studies that used or
are using camera-traps to compare the mammal community within vs.

outside of the reserve.
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Aspects to consider in a protocol to monitoring activities in the MABR

Previous camera-trapping studies have recommended technical aspects to

consider in a monitoring program. We summarized here those we agree with

and added others.

We have set the camera fraps in a systematic way off frail and on the
other hand, in areas of high probability of detection as were fruiting trees.
We recommend that if the objective is to maximize the probability of
detection of most mammal (and even terrestrial birds) species, place the
cameras in locations that offer resources (such as fruiting frees) could be
more cost effective. If, however, the goal is to monitor the relative
abundance of species, a systematic sampling would be recommendable.
Our particular guide is to replicate the design used in this study (two
parallel transects) in various sectors of the reserve. These transects should
be placed so that the environmental variability within-transect s
maximized. This can be achieved by placing them perpendicular to the
slope or across several natural covers.

In the field, it is necessary that the camera be at the right height to detect
species of desired size. Camera-traps vary in the position of the sensor
thereby determining the height to which should be placed to photograph
the species of interest, in this case, medium and large terrestrial mammals.
After the camera has been positioned, it is necessary clean the area to
avoid leaves or branches, which if they are within the scope of the
camera, can cause it shoots continuously.

Place the camera-traps in a position to avoid direct sunlight as this
produces overexposed photos.

Given the high rainfall the study area receives during the rainy season, it is
necessary to protect cameras with a vessel or pot placed immediately

above the camera. Another option would be to put silica gel spheres
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within the camera to reduce moisture. However, it is necessary to test
before going to the field how long the silica gel and plan revisions
considering this time.

|deally, the cameras should be reviewed at least every month after setting,
to check the battery status, download pictures and reevaluate the site

according to the quality of the photos.
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In our initial proposal, we established a list of evaluation criteria to determine the successful completion of the

project. In the following table, we specify the achievement level for each indicator and include any relevant

comments. Overall, we achieved most of our objectives. However, we believe that more time is needed to

achieve a collaborative work with reserve staff whose expertise can provide valuable feedback to the findings

presented here.

Indicators

Database with pictures of
large herbivorous recorded
during this project in the
MABR.

Achievement
level

Fully achieved

Comments

We constructed a database of 416 pictures of
mammals present in the MABR during 2013 and
2014 systematic sampling.

Products

Folder with pictures of
each species.

Estimations of abundance for
each of the focal mammal
species in the MABR.

Fully achieved

We present an index of relative abundance
useful to compare the status of a particular
species among different studies using camera

trapping.

Table 1 in this report.

Database with mammal
species visiting focal trees.

Fully achieved

We constructed a database of 5738 pictures of
mammals visiting or consuming fruits of four
tropical free species.

Database with mammal
species recorded in sand
beds.

Fully achieved

We constructed a database of tracks recorded
to calculate the Occurrence Index and
compare with Dirzo & Miranda (1991) data.

Table 1 in this report.
Appendix 1: pictures.

A written report describing
the main findings of this study

Partially
achieved

We present a final report and highlight some
aspects to have in mind in a monitoring protocol.

This document.
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and suggesting a monitoring
protocol.

However, since we have not delivered the final
report to the MABR staff, we consider that we
cannot propose a definitive monitoring protocol
without feedback from them. We will send a
Spanish version in the next weeks to reserve staff.

A draft of peer reviewed
article reporting the main
findings of this project.

Partially
achieved

We have a first draft of an article reporting the
main results regarding the fruit — mammals
interactions entitled “Fruiting trees: a key element
to conserve tropical interactions”.

A first draft of Bachelor's
thesis manuscript.

Fully achieved

We got to enroll two undergraduate students
from the UMSNH. One of them has a complete
version of her thesis and she will defend in the
coming months. The other student is finishing the
data analyses and he will end in the month of
January, 2015. In both cases, | (Angela
Camargo) participated as co-advisor.

We published an article in the newsletter | File PDF
A popular science article Biodiversitas of the National Commission for
aimed at raising awareness Knowledge and Use of Biodiversity (CONABIO),
about the importance of Fully achieved | entitled  “Interacciones entre  plantas vy
preserving healthy mammals mamiferos: un elemento clave para conservar la
populations. diversidad de las selvas”, which is available in
Biodiversitas volume 115.
Main findings of this project were presented to | Appendix 2.

Two seminars in state
vniversities.

Fully achieved

undergraduate students of Alternative tourism
and Sustainable development careers of the
Universidad Intercultural de Chiapas, campus
San Cristébal de las Casas (November 18, 2014)
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and Las Margaritas (November 19, 2014). A little
over 100 students attended the lecture and
expressed their interest in studying the roles fauna
plays in the ecosystems.

A presentation in national
scientific meeting (Sociedad
Cientifica Mexicana de
Ecologia).

Partially
achieved

We have not still presented in the national
meeting of the Sociedad Cientifica Mexicana de
Ecologia because it will be until April 2015 but we
will have an oral contribution. On the other hand,
Anel Duenas, one of the undergraduate students
participating in this project, presented the main
findings of her thesis in the National Conference
of Mammalogy (October 2014).

Appendix 3.
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Appendix 1. Footprints pictures of mammals recorded in 2014 in the Montes
Azules Biosphere Reserve.

Racoon (Procyon lotor)
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Oceloft (Leopardus pardalis)
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Appendix 2. Pictures of the presentation of the main findings of this project to

undergraduate students in the Universidad Intercultural de Chiapas, campus
Las Margaritas and San Cristébal de las Casas.

Campus Las Margaritas
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Campus Las Margaritas
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Campus San Cristobal de las Casas
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Appendix 3. Anel Duenas, undergraduate student working under my
supervision, presenting her poster in the Xl National Congress of Mammalogy
(October 27 — 31, 2014), Puebla, México.
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Appendix 4. Pictures of fieldwork in the Montes Azules Biosphere Reserve.

Setting a camera-trap in a focal fruiting free.
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Anel Duenas and our local assistant placing sand beds to record mammall

tracks in the Chajul Biological Station.
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Sand beds placed on “Sabana I” trail in the Chajul Biological Station.
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Juan Basurto, undergraduate student, taking field notes of a focal fruiting

free.
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