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ABSTRACT. Introduction: Change of natural land use has
become major a driver of biodiversity loss around the
world. Mammals are important components of forests
because they affect forest structure and composition, but
few studies have compared mammals in tropical areas
with different levels of human disturbance. Objective: To
do a rapid assessment of non-flying mammals in Hacienda
Baru National Wildlife Refuge, Costa Rica, in three zones
with different levels of human disturbance. Methods: On
July 18-21, 2019, we identified non-flying mammals with
trail walk sightings, camera traps, and Sherman traps.
Results: We identified 17 species but no differences
among zones. The most common were Cebus imitador
and Pecari tajacu, the most used plant was Mangifera
indica. Conclusion: This brief study identified 17 non-
flying mammals in this reserve.

Keywords: conservation, protection, first evaluation,
forest, lowland

RESUMEN. “Evaluacion rapida de mamiferos no voladores
en tres niveles de perturbacién humana, Refugio Nacional
de Vida Silvestre Hacienda Baru, Costa Rica”.
Introduccién: El cambio del uso natural de Ia tierra se ha
convertido en uno de los principales impulsores de la
pérdida de biodiversidad en todo el mundo. Los
mamiferos son componentes importantes de los bosques
porque afectan la estructura y composicion del bosque,
pero pocos estudios han comparado a los mamiferos en
dreas tropicales con diferentes niveles de perturbacion
humana. Objetivo: Realizar una evaluacion rapida de los
mamiferos no voladores en el Refugio Nacional de Vida
Silvestre Hacienda Baru, Costa Rica, en tres zonas con
diferentes niveles de perturbacion humana. Métodos: del
18 al 21 de julio de 2019, identificamos mamiferos no
voladores con avistamiento en senderos, cdmaras trampa
y trampas Sherman. Resultados: Identificamos 17
especies, sin diferencias entre zonas. Las mds comunes
fueron Cebus imitador y Pecari tajacu, la planta mas
utilizada fue Mangifera indica. Conclusion: Este estudio
identificd 17 mamiferos no voladores en esta reserva.

Palabras clave: conservacion, proteccion, primer estudio,
bosque, tierras bajas

Change of natural land use such as wetlands, native grasslands, forests, has become major
driver of biodiversity loss around the world, altering species capacity to persist in these human-
modified landscapes (Crandall et al., 2000; Smith et al., 2001; Laurance et al., 2014). This had led to
habitat destruction, biological communitie’s modification, and species extinction (Newbold et al.,
2015; Ceballos et al., 2017). Although specialists can disappear from fragmented landscapes, there
are generalist species that can be favoured from it (Passamani & Fernandez, 2011).
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Mammals are important components of forests, as well of key players of ecology restoration
of secondary forests, since they affect its structure and composition by feeding on seeds and
spreading them, making quickly changes, and eventually attracting more animal resettlement
(Fedriani & Delibes, 2009; Andresen et al., 2018; Li et al. 2021). However, just a few studies have
provided information about shifts in mammal species composition and diversity in non-protected
or protected areas (Hagger et al., 2013; Bogoni et al., 2016). This can be a result of the intrinsic
characteristics in mammal species that make some of them easier to find than others, such as body
size, diurnality, habitat use and population density (Ladle et al., 2011). Also, extrinsic characteristics
as geographical factors such as the overlap between distributions may play an important role for
their study (Meyer et al., 2015).

Thus, one common strategy to counteract habitat loss and to promote species conservation
protected areas are being created, which minimize the negative effects on biodiversity by letting
species to mobilize through the landscape (Jules & Shahani, 2003; Dudley et al., 2010). Still, small
reserves (~ 100ha) have been given less relevance (Volenec & Dobson 2020). However, recently the
private sector has been increasingly recognized to play a substantial role in global biodiversity
conservation (Stolton et al., 2014; UNEP-WCMC & IUCN, 2016). Thus, in order to contribute with the
first report of mammals in the Hacienda Baru National Wildlife Refuge, here we propose a rapid
assessment of non-flying mammals in the refuge, by determining their richness, abundance,
structure, and interactions with the environment.

This study was carried out between the 18 and 21 of July of 2019 at the Hacienda Baru
National Wildlife Refuge (from here on as Hacienda Baru), located in Puntarenas, Costa Rica. The
refuge covers 330 hectares of protected area and is composed of primary and a secondary forest,
approximately three kilometers of beach, plus another kilometer that borders the Baru river. With
a mean temperature is 28,5°C and ~ 15m of maximum height, Hacienda Baru is part of a tropical
wet forest based on the Holdridge life zones (Holdridge, 1978; The Weather Channel, 2023). We
focused on the secondary forest and classified it in three different zones based on the characteristics
and accessibility to the public. These were called Zone A: with access restricted to authorized
personnel and dense forest; Zone B: with access to tourism and a mixture of dense forest with large
grass patches; and Zone C: with access to tourists, human modified land use and forest with the vast
majority in recovery. Each zone has walking trails established by Hacienda Baru (Fig. 1).

The trails of each zone were walked during the mornings, afternoons and nights of all days;
with a moderated speed. Each mammal sighted was recorded, and if applicable, the species of flora
with which they interacted. Additionally, we used six Bushnell camera traps that were active during
all the days and nights, and placed at sites previously selected based on their potential mammals
attraction (e.g. abundance of food). Each camera was attached to trees at a height of 40cm above
the ground and programmed to take 3 photos and a 3-second video per record. Finally, 14 Sherman
traps were placed and baited with a mixture of peanut butter, oatmeal and vanilla extract, and
similarly located close to the potential sites for the cameras (Fig. 1). Camera traps and Sherman
traps were checked during the four sampling days, and baited for the Sherman traps were replaced
each day. Furthermore, interactions of mammals with the flora were recorded, including any type
of use with it (e.g. consumption of fruits or leaves, use of burrows, resting time, use for transfer of
tree species) Subsequently, various statistical analyses were carried out following Valdez et al.
(2018) to determine the structure and diversity of mammals in the refuge.
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Fig. 1. Hacienda Baru National Wildlife Refuge: zones, trails, and techniques for this study.

In total, 17 different species were sighted, distributed in 13 families and 16 genera. The most
frequently sighted species was Cebus imitador with an average of 26 individuals per zone and up to
a maximum of 37, followed by Pecari tajacu with a maximum of 53 individuals (Table 1). Also, 17
species of flora were found being used by the mammals (Fig. 2) Number of mammals sightings varied
by each technique and depending on each zone (Table 1). Specifically, camera traps were able to
record some species not sighted during trail walks (Fig. 3), but also missing other species sighted
during trail walks. Sherman traps had a cero rate of captures except for a common crab, baits were
found to be intact in all traps.

Interactions of mammals with the observed flora during trails walks were in easy to
document since some mammals showed no human avoidance when distance was maintained (Fig.
2). Furthermore, camera traps added more information when species showed human avoidance
during trail walks (Fig. 3). Kruskal-Wallis test showed no significant differences between the means
of the three zones (H’ = 1,083, p= 0,5467), while the Dominance index reports D= 0,27, 0,30, 0,36
respectively for Zones A, B, and C, being the last one with greater dominance. The richness values
for zone A, B, and C, were respectively for the index Margalef DMg= 1,80, 2,10, and 2,20; for
Menhinick DMn= 1,10, 9,91, and 1,44, for the alpha diversity with the index of Wiener H’'= 1,54,
1,51, and 1,46; and finally 0,72, 0,70, and 0,63 for the Simpson index (1 - D).

Our results demonstrate how effective was the methodology used to undertake a rapid
assessment of mammals in Hacienda Baru. Despite that our study was not focused to a specific
species, we were able to report more individuals of C. imitador than Gomez-Romero (2020), a
studied assessed in the same time period. Here we found that camera traps positively supported
data collection for Zone A and B, by adding more species and increasing abundance observations
for each zone. Although use of camera traps has been found to get higher detection probability of
group-living vs solitary species (Treves et al., 2010; Moore et al., 2020), here camera traps did
register more solitary than group-living species. In contrary, null species observations were obtained
with the camera trap used for Zone C, but supplemented with the sightings gathered by trail walks.
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Table 1

Species detected by zone and technique.

Number of individuals
Species Zone A Zone B Zone C
Camera Walking Camera Walking Camera Walking
1 0 2 2

o
o

Bradypus variegatus
Didelphis marsupialis
Caluromys derbianus
Choloepus hoffmanni
Potos flavus

Nasua narica

Procyon lotor

Cebus imitator
Dasyproctata punctata
Pecari tajacu
Cuniculus paca

Canis latrans
Leopardus pardalis
Sciurius variegatoides
Proechimys semispinosus
Galictis vittata
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Flora species

Brosinum alicastrum
Guazama ulmifolia
Ochroma pyramidale
Musa x paradisiaca
Carica papaya
Roystonia regia
Posoqueria latifolia
Hura crepitans

Genipa americana
Pcidium gquajava
Mangifera indica
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Fig. 2. Global representation of mammal species interactions with the surrounding flora.
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In the case of the Sherman traps, there could be some considerations related to the cero
captures of species of interest. Used bait might not be the adequate to attract mammals, or for
instance the chosen sites where the traps were placed were not convenient. Others studied where
captures were successful used different bait or placed traps at different heights (e.g. Fialho et al.,
2019). The documented relation of some mammals with species of flora within the reserve, also
provides a first insight of which species of flora are needed to improve conditions for mammal
species. This can be considered if actions of reforestation and conservation are wanted. Despite no
significant differences were found between zones, Hacienda Baru should continue limiting tourism
access to just Zone C to prevent changes in mammal’s behavior by human activities in Zones A and
B.

To the authors consideration, this is the first study of mammals in Hacienda Baru and
surroundings. Despite the short time of data collection, we provided a list of mammals species that
can occur in Hacienda Baru. This work gives base information for further studies with mammals in
the area, and assistance to the Hacienda Baru effort in protecting their territory. We recommend
long-term studies to better understand the assemblage of mammals in Hacienda Baru.
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