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Abstract

In this manuscript, as a starting point, the ancient and current distribution of the genus Zapirus are summarized,
from its origins, apparently in Europe, to current ranges. Subsequently, original and current tapir habitats are de-
scribed, as well as changes in ancient habitats. As the manuscript goes on, we examine the ways in which tapir
species interact with their habitats and the main aspects of habitat use, spatial ecology and adaptability. Having
reviewed the historic and current distribution of tapirs, as well as their use and selection of habitats, we intro-
duce the concept of adaptability, considering that some of the tapir physiological characteristics and behavior-
al strategies can reduce the negative impact of habitat alteration and climate change. Finally, we provide rec-
ommendations for future research priorities. The conservation community is still missing important pieces of
information for the effective conservation of tapirs and their remaining habitats in Central and South America
and Southeast Asia. Reconstructing how tapir species reached their current distribution ranges, interpreting how
they interact with their habitats and gathering information regarding the strategies they use to cope with habitat
changes will increase our understanding about these animals and contribute to the development of conservation

strategies.

Key words: adaptability, climate change, distribution, habitat, Tapirus

INTRODUCTION

Tapirs are descended from an ancient group of ani-
mals related to primitive horses and rhinoceroses, and
were very abundant and diverse in the later Eocene, es-
pecially in North America and Asia. Ancestors of mod-
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ern tapirs radiated during the Late Oligocene and Early
Miocene, but became extinct in most of their range dur-
ing the Late Pleistocene. Current tapir species belong
to the genus Tapirus, apparently originated in Europe
during the Oligocene and later dispersed to Asia, North
America and South America. At present, the genus has
4 living species, | in Asia and 3 in Central and South
America; all of them are greatly endangered, primari-
ly due to habitat loss and hunting over their whole dis-
tribution ranges. Present habitats include mostly tropical
forests associated with water and riparian environments.
To delineate effective conservation strategies for living
tapir species, it is necessary to understand the intimate
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relationship between tapirs and their habitat in order to
provide valuable knowledge to predict future tapir hab-
itat requirements, which, in turn, can substantiate pre-
dictions in terms of adaptability. There is still much in-
formation lacking; however, the data currently available
can provide the baseline to guide the development of
conservation strategies and policies aimed at improv-
ing our ability to face current and future challenges for
tapir conservation. This manuscript contributes to the
construction of this baseline, providing an outline of the
distribution, habitat use and adaptability of tapirs.

DISTRIBUTION OF TAPIRS

Present tapir species have a discontinuous distribu-
tion as a result of environmental changes, and conse-
quent migration events of their ancestors, over time. The
past and present distribution of the genus Tapirus is re-
viewed to highlight its dynamic nature, an important is-
sue to consider for management and conservation plan-
ning. Primitive tapirs were distributed through North
America, Europe and Asia. The oldest record of the ge-
nus Tapirus was found in Europe from the Oligocene.
During the Miocene, the genus was affected by a glob-
al reduction of forest cover, as a consequence of cli-
mate change, and dispersed throughout Europe, Asia
and North America (Radinsky 1965). The distribution
of tapirs in Europe persisted until the Pliocene (Hulbert
2005). The 3 distinct tapir mitochondrial lineages that
led to the present 4 species, 2 Neotropical and 1 Asian,
diverged approximately 20—30 Ma (Ashley ef al. 1996).
The oldest record found in North America is from the
Middle Miocene, and in South America from the Early
Pleistocene (Hulbert 2005; Ferrero & Noriega 2007). In
North America, tapirs were still present from California
to Florida until approximately 11 000 years ago, only
becoming extinct during the Pleistocene (Hulbert 2005).

Tapir species dispersed southward from North Amer-
ica when Central America emerged and formed a bridge
that enabled the Great American Interchange between
the North and South. Studies using mitochondrial cy-
tochrome ¢ oxidase subunit 1T and gene 12S rRNA se-
quences indicate a close relationship between the low-
land tapir [Zapirus terrestris (Linnaeus, 1758)] and the
mountain tapir [ Zapirus pinchaque (Roulin, 1829)], both
species corresponding to 1 of the Neotropical lineages,
suggesting a single colonization to South America (ap-
proximately 2-3 Ma) (Ashley et al. 1996; Norman &
Ashley 2000). The mountain tapir is distributed through-
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out the Andean regions of Colombia, Ecuador and Peru
in South America, restricted to mountain ecosystems,
at altitudes from 2000 to 4500 m (Lizcano ef al. 2002).
The lowland tapir has the broadest geographic distribu-
tion of all tapirs (11 range countries and 21 different bi-
omes throughout South America), occupying tropical
lowlands (0-1200 m), including the Amazon and Ori-
noco basins, Chaco forests of Bolivia and Paraguay, At-
lantic Forests of Brazil and areas of northern Argenti-
na (Padilla & Dowler 1994; Taber et al. 2008; Medici
2010). The second Neotropical lineage is represented by
Baird’s tapir [Tapirus bairdii (Gill, 1865)], which might
be a late migrant from North America, distributing
along Central America from southern Mexico to Colom-
bia (0-3620 m; Naranjo & Vaughan 2000). Tapirs be-
longing to the Asian lineage reached Southeast Asia dur-
ing the Pliocene (Tong et al. 2002) and were ancestors
of the Malayan tapir (Tapirus indicus Desmarest, 1819),
which had its origin in the continental landmass but is
currently present on some islands. It is found in south-
ern Thailand and Myanmar (Burma) through the Malay-
an Peninsula and the southern part of the island of Su-
matra, Indonesia. Some fossil records also indicate that
the species previously occupied Java and Borneo (Cran-
brook & Piper 2009).

CHANGING HABITATS

The true tapiroids, ancestors of modern tapirs, radiat-
ed during the Late Oligocene and Early Miocene. Since
then, distribution of tapirs has changed through time.
These changes were caused by migrations, topography,
climate change and the resulting distribution of forests.
According to Janis (1993), patches of tropical forest
must have acted as refugees during the Miocene, as evi-
denced by the persistence of specialized browsers, such
as tapirs and peccaries, surviving today in Central and
South America. During the Pleistocene, the phenome-
non of extinction of all the megaherbivores (mammoths,
mastodons, horses, sloths, glyptodonts and giant arma-
dillos) and other large mammals (>44 kg) was proba-
bly associated with climate and environmental changes
(MacFadden 2000). Today, taxa including llama, ta-
pir and bison have greatly reduced ranges in compari-
son to their ranges 15 000 years ago (MacFadden 2000;
Hoppe & Koch 2007). As temperatures lowered during
the Pleistocene, there was a range retraction for mam-
mal species adapted to warm and humid conditions (Ta-
piridae, Tayassuidae, Procyonidae and Echimyidae) and
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species adapted to colder and more arid environments
appeared (Cione ef al. 2007). In addition to climatic
change, the emergence of Homo sapiens Linnaeus, 1758
resulted in a ‘Pleistocene overkill® of large prey, acceler-
ating the extinction of endemic families and many taxa
(MacFadden 2000; Cione et al. 2007).

Environments where ancient tapirs lived seem to be
analogous to the ones where modern species are found
today: tropical forests in warm and wet climates, gener-
ally associated with water bodies and wetlands (Eisen-
mann & Guérin 1992), such as evergreen, sub-decid-
uous and deciduous tropical forests, cloud forests,
marshes, swamps and mangroves (Holden et al. 2003).
Today’s habitats represent places of refuge for tapirs as
well as for other fauna and flora species. These habitats
show significant biological diversity, which is related to
a history of migrations, continental shifts and climate
change.

HABITAT AND FEEDING ECOLOGY

Habitat use and selection

Several studies have identified patterns of habitat
preference and selection in tapirs. There is growing ev-
idence that tapirs have large spatial requirements and
also require certain habitat types, and habitat quality,
that contain the resources they need (or prefer) to sur-
vive and persist in the long term (Medici 2011). Data on
habitat use and habitat selection provides valuable in-
formation on the requirements and strategies tapir indi-
viduals use to survive, allowing us to learn more about
past and present tapir species and generates critical data
to model conservation and management strategies based
on possible future scenarios.

It is known that ancient tapirs were browsers, just as
the current species are. Therefore, we expect a similar
pattern in terms of habitat use. Studies have shown that
all 4 tapir species select their habitats according to 2 main
factors: availability of food and water resources (Salas &
Fuller 1996; Foerster & Vaughan 2002; Naranjo 2009).
Tapirs are, in general, closely associated with riparian
forests, marshes, lakes and streams, where they spend
most of their active time and perform most of their ac-
tivities, particularly foraging (Medici 2010). All 4 tapir
species depend on water for protection against predators
(jaguars and pumas in South and Central America and
tigers in Southeast Asia) and regulation of body temper-
ature during the hottest hours of the day. Tapirs also use
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water for resting, sleeping and defecating (Terwilliger
1978; Naranjo 1995a; Algers et al. 1998).

In general, secondary forests are preferred, especial-
ly for foraging, due to the high rate of production of
young steams stimulated by increased luminosity (Nara-
njo 1995a; Salas 1996; Tobler 2002). Medici (2010) re-
ports riparian and tall mature forests to be the most rep-
resented habitat type within the lowland tapir’s home
ranges in the Brazilian Atlantic Forest. In the Central
Andes of Colombia, Lizcano and Cavelier (2000) found
that mountain tapirs use more primary forest when com-
pared to other habitats, which was also observed for
Baird’s tapirs in Corcovado National Park, Costa Rica
(Foerster 1998). Altered habitats, for example for ag-
riculture, palm oil plantations and pasture, are usual-
ly avoided by tapirs, and the expansion of these types of
land-use are considered to be a major threat to wild tapir
populations (Gemita et al. 2007; Medici 2010). Trails
for tourism and highly disturbed areas were found to be
avoided by Baird’s tapirs in the Sierra Madre of Chiapas
and the Lacandon Forest, Mexico (Lira Torres et al. 2004;
Tejeda-Cruz et al. 2009).

Palm forests are important tapir habitat given that
their fruits are crucial food resources for tapirs. Several
studies have demonstrated the intensive use of palm for-
ests and high percentages of consumption of palm fruits
by lowland tapirs. In the Atlantic Forests of Brazil, low-
land tapirs are known to use patches of Jeriva palm (Sy-
agrus romanzoffiana) very intensively (Olmos 1997;
Olmos et al. 1999; Galetti et al. 2001; Téfoli 2006). In
the northeastern region of the Brazilian Pantanal, tapirs
show a high preference for Acuri palm forests (Scheelea
phalerata) when compared to other vegetation types
(Cordeiro 2004). In the Amazon, patches of Mauritia
[flexuosa are frequently visited by lowland tapirs (Bod-
mer 1990; Tobler 2008). Accordingly, potential tapir
distribution models demonstrate high occurrence proba-
bilities in such habitat areas.

Resting sites

Tapirs seek sheltered sites for resting during the day,
the most common being in tree roots or shaded for-
ests and thickets (Padilla & Dowler 1994; Acosta et al.
1996; Algers et al. 1998). Lowland tapirs in the Atlantic
Forests of Morro do Diabo State Park (MDSP), Brazil
appeared to use the same resting sites repeatedly over
long periods of time, with short movements of just a
few meters, apparently looking for shade (Medici 2010).
In Barro Colorado Island, Panama, as well as in Corco-
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vado National Park, Costa Rica, Baird’s tapirs were ob-
served resting in mud-holes to which they returned sev-
eral times (Terwilliger 1978; Naranjo 1995a; Foerster
1998). In contrast, in the Cordillera de Talamanca, Cos-
ta Rica, Tobler (2002) found that tapir sleeping places
were only used a few times.

Defecating sites

Tapirs usually defecate in water, typically shallow
ponds or river streams (Naranjo 1995b, 2009). Of 136
Baird’s tapir fecal samples collected in Corcovado Na-
tional Park, Costa Rica, 94% were found in or near per-
manent or seasonal water bodies, whereas only 6% of
the samples were found on dry land. Some studies have
found that tapirs use ‘latrines’, consisting of large con-
centrations of dung piles in the same location (Naranjo
& Cruz-Aldan 1998; Fragoso et al. 2003; Tofoli 2006).
Latrines are believed to be seasonal and some might be
used for many years (Acosta et al. 1996). Latrines might
be used by one or several individuals. Depending on cli-
mate conditions, decomposition of feces can take 3 to 4
months (Tobler 2002).

Salt licks

Several studies have reported the use of salt licks by
tapirs. Salt licks are natural areas with high concentra-
tions of salts, where tapirs and other animals consume
minerals by licking them directly from the ground, eat-
ing clay or drinking water in ponds or pools (Montenegro
1998; Lizcano & Cavelier 2004; Novarino et al. 2004;
Tobler 2008). This behavior might be a response to low
availability of minerals in the ecosystem, especially ni-
trogen and sodium, and should help tapirs fulfill their
mineral requirements, as well as neutralize toxins from
some of the plant species consumed as part of their diet
(Acosta ef al. 1998; Lizcano & Cavelier 2000, 2004).
Tapir visits to salt licks can last between a few minutes
to more than an hour (maximum of 190 min observed
for T pinchaque in Colombia). The same salt lick can
be visited by many individuals in 1 night (Lizcano &
Cavelier 2004). In some cases, tapirs walk several kilo-
meters to visit salt licks (Tobler 2008).

Paths

One of the most characteristic behaviors of tapirs is
the use of well-worn trails or paths to move from rest-
ing to foraging and defecating areas (Terwilliger 1978;
Naranjo 1995a; Acosta et al. 1996; Tobler 2008; Medi-
ci 2010). This results in a path system, including main
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trails, each with ramifications connecting to smaller
trails.

Feeding ecology

Tapirs are exclusively herbivorous. They have a
broad diet, feeding on a bewildering array of plant spe-
cies and many different plant parts, including saplings,
ferns, vines, palms and trees and their roots, young
stems, twigs, leafs, bark, flowers, fruits and seeds (Wil-
liams 1980; Naranjo 1995b; Salas & Fuller 1996; Nara-
njo & Cruz-Aldan 1998; Henry et al. 2000; Downer
2001; Naranjo & Bodmer 2002; Tobler 2002, 2008; To-
foli 2006; Bachand et al. 2009; Talamoni & Assis 2009;
Zorzi 2009).

Although tapirs are essentially browsers, they con-
sume fruit extensively when available (Bodmer 1990).
Tofoli (2006) show that the diet of lowland tapirs in
the Atlantic Forest of MDSP in Brazil consists of 37%
fruit/seed and 63% leaf/fiber. Bodmer (1990) analyzed
stomach, cecal and fecal samples of lowland tapirs in
the Peruvian Amazon and reported that the species con-
sumed 33% fruit and 66% leaf/fiber. It has been sug-
gested that tapirs consume fibrous vegetation for pro-
tein and depend on more digestible foliage and fruit for
energy (Foose 1982). Tapirs may consume many differ-
ent plants but generally there is a small group of spe-
cies that represent most of the biomass consumed. Al-
though the diet of tapirs has been studied in several
locations, very little is known about the nutritional con-
tents of food items consumed by tapirs in the wild. De-
pending on the availability of different food items, ta-
pirs can shift their foraging strategy among habitat types
and seasons.

The extensible proboscis is used to strip leaves and
pluck fruits. Fruit may be taken from low shrubs or as
fallen fruit on the ground. Tapirs will occasionally stand
on their hind feet and reach with their prehensile pro-
boscis over 2 m from the ground to obtain food. Plants
are consumed regardless of thorns or insects (Terwil-
liger 1978). Tapirs have many different foraging strat-
egies. Most of the species have been reported to have
foraging areas, and to forage while walking, taking spe-
cific plant species from both sides of their path (Medway
1974). Zigzag browsing patterns are reported for Baird’s
tapir by Terwilliger (1978) in Panama. Foraging areas
of Baird’s tapir have been observed in natural open ar-
eas close to rivers where the high penetration of light
and availability of water ensures constant availability of
food sources (Garcia 2006; Naranjo 2009).
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ACTIVITY PATTERNS

Tapirs are mostly crepuscular/nocturnal, generally pre-
senting 2 peaks of activity, 1 before the sunrise and a
second after sunset, and differences among sites might
be related to human pressure (Lizcano & Cavelier 2000;
Foerster & Vaughan 2002; Holden et al. 2003; Novarino
et al. 2004; Medici 2010). Tapirs are largely inactive in
the middle of the day, which corresponds to the hottest
hours of the day (Medici 2010). In MDSP, peaks of ac-
tivity seemed to correspond to movements between rest-
ing and foraging sites using well-worn paths, as men-
tioned above (Medici 2010). In some cases, activity
patterns might vary among sexes (females being more
active than males) and age classes (adults being more
active than sub-adults) (Medici 2010).

SPATTIAL ECOLOGY AND INTRA-
SPECIFIC INTERACTIONS

Tapirs are wide-ranging species. Although the spatial
requirements of tapirs vary with the carrying capacity of
different habitats found within their distribution range,
they usually require considerably large home ranges.

Home range sizes have been estimated for the 4 tapir
species using different methods, including mainly ra-
dio telemetry, line transect sampling, camera traps and
footprint identification techniques (Foerster & Vaughan
2002; Downer 2003; Noss et al. 2003; Lizcano & Cave-
lier 2004; Naranjo 2009; Medici 2010). Tapir home
range estimates vary widely due to the different meth-
ods applied and the different environments studied.
Home ranges also vary within individuals in the same
area. Medici (2010) recorded home ranges from 1.1 to
14.2 km’ for lowland tapirs during a 12-year study in
MDSP. Mountain tapir individuals might have exten-
sive home ranges because of daily movements coming
down the mountains to access water and then climbing
back to higher elevations. The mean home range size of
mountain tapirs has been estimated to be approximate-
ly 2.50 km? (Lizcano 2006). Baird’s tapirs appear to use
smaller areas when compared to the other 2 Neotropi-
cal species. A previous estimate of the home range size
for Baird’s tapirs is 1.25 km? (Foerster 1998; Foerster &
Vaughan 2002). Malayan tapirs have the largest home
ranges of all tapir species, usually over 10 km? (Abdul-
Ghani 2009). Day and night home ranges might differ,
with less activity during the day.
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Sub-adult tapirs might have larger home ranges than
adults due to dispersal movements. The tapir calf stays
with its mother for approximately 12—18 months (Foer-
ster & Vaughan 2002; Medici 2011). Once they separate,
young Baird’s tapirs in Corcovado National Park, Cos-
ta Rica stay in the vicinity of the mother’s home range
for 3—4 years prior to dispersal from the area and estab-
lishment of their own home ranges (Foerster & Vaughan
2002). This provides some evidence that the spatial and
social organization of tapirs might be associated with
the relatedness among different individuals, which most
probably leads to an increased level of tolerance among
neighbors (Medici 2010).

The structure of the tapir home range is very com-
plex, including multiple core areas of use that are es-
tablished according to the distribution of patches of
preferred habitats (Tobler 2008; Medici 2010). Large,
highly mobile animals such as tapirs likely have a great-
er perceptual range (Zollner 2000), thereby being able to
detect suitable habitat and perceive landscape structure
and interrelatedness (Wiens 1989). In MDSP, the num-
ber of core areas of use within the lowland tapir home
range was as high as 17 units at the 50% core level, with
as many as 9 units at the 25% level. When summed up,
the total size of the core areas of use comprised very
small portions of the tapir home ranges (50% core areas
comprised approximately 17% of the home range and
25% core areas comprised no more than 6%) (Medici
2010).

There is no concrete evidence of territoriality by ta-
pirs. Lowland tapirs in MDSP show strong home range
overlap (average of 37%) between neighboring indi-
viduals (Medici 2010). The same has been observed for
Baird’s tapirs in Corcovado National Park, Costa Rica
(Foerster 1998). Nevertheless, both male and female ta-
pirs can spray urine, which is believed to be used for
territory marking (Terwilliger 1978). Tobler (2008) ob-
served that lowland tapirs monitored through GPS te-
lemetry in the Peruvian Amazon regularly walked along
the boundaries of their home ranges, most probably de-
fining their territory against other individuals by main-
taining clear home range boundaries.

ADAPTABILITY

Tapirs come from a linage that has been facing en-
vironmental changes over the past million years, and,
consequently, today have greatly reduced ranges when

© 2012 Wiley Publishing Asia Pty Ltd, ISZS and IOZ/CAS


Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado

Raquel Leonardo
Resaltado


compared to their ranges 15 000 years ago (MacFad-
den 2000). The survival of living tapir species relies on
their ability to adapt to current and future environmental
conditions, including human alterations to habitats. This
adaptation is related to their physiological characteris-
tics and the strategies used by the species. As mentioned
above, availability of food and water are important fac-
tors for tapir habitat selection and adaptability might be
related to the availability of these resources, as well as
to the neutralization of major habitat threats.

Baird’s tapir forages heavily on Chusquea at a cloud
forest in Costa Rica (Naranjo & Vaughan 2000; Tobler
2002), but prefers Melanthera (Asteraceae) and Psy-
chotria (Moraceae) in Guatemala (Garcia 2006). In ad-
dition, Baird’s tapirs show seasonal variations in diet
content, as well as in the distances traveled searching
for food, optimizing the effort according to the energy
obtained from available food sources (Naranjo 1995b).
The tapir ability to adapt to different diets might be re-
lated to physiological characteristics. Seasonal varia-
tions in diet are strategies used to increase chances of
survival. Species with a more selective diet, such as the
Malayan tapir (Medway 1974), might be more vulnera-
ble than the more generalist species, such as Baird’s ta-
pir (Terwilliger 1978). Seasonal variations in diet prob-
ably have to follow variations in flowering and fruiting
seasons resulting from climate change. Therefore, mod-
ifications in forest plant composition caused by anthro-
pogenic disturbances and climate change will be a cru-
cial issue for the survival of tapir species in the near
future.

Water is also a major issue for tapirs. Tapirs depend
heavily on water and might even reduce their home
ranges during the dry season, staying closer to perma-
nent water bodies. If global temperatures increase ac-
cording to the levels that have been predicted, we can
expect tapirs to be even more dependent on water to
regulate their body temperature. Drier habitats, such as
the Maya Forest shared by Mexico, Guatemala and Be-
lize, where tapirs and other species show a great depen-
dence on the remaining bodies of water during the dry
season, will be more vulnerable. In addition, it has been
projected that the quality of inland water bodies will be
reduced and drought seasons will increase (Bates et al.
2008), which could have an amplifying effect, making
some populations more vulnerable than others. In ad-
dition, more shaded areas will be needed for sheltering
and resting purposes.

Altitudinal distribution may be affected as well, es-
pecially for mountain tapirs, which occur in narrow al-
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titudinal ranges. If global temperatures increase, dis-
tribution areas of habitats will likely shift to different
altitudes, forcing tapirs to migrate; other tapir species
have wider altitudinal ranges (0-3620 m for Baird’s ta-
pir, 0-1200 m for lowland tapir and 0-2400 m for Ma-
layan tapir) (Naranjo & Vaughan 2000; Holden et al.
2003). Changes in altitudinal ranges of South Ameri-
can tapir species may induce the overlap of distribution
ranges and, consequently, hybridization between species
might occur.

One might say that tapirs will find a way to cope with
climate change, as they have been doing for the past
million years; however, threats related to humans, such
as habitat loss, habitat fragmentation and hunting, could
potentially override the effects of climate change, mak-
ing it impossible for tapirs to cope.

Habitat loss is largely the result of the transformation
of natural areas into pasture, agricultural crops and ur-
ban centers. Over the years, these processes have altered
continuous natural habitats, along with their natural
boundaries and transitions, into human-delimited land-
scapes, affecting wildlife in many different ways and
bringing a massive number of species to the brink of ex-
tinction. Large mammals, such as tapirs, are especially
susceptible to this form of habitat loss (Kinnaird ef al.
2003).

Habitat loss and fragmentation have reduced and iso-
lated tapir populations worldwide and have also in-
creased their vulnerability to other human disturbances.
Fragmentation prevents natural ecosystems from re-
sponding to climate change, given that natural corridors
for animal and plant flows are altered or interrupted.
Species such as tapirs might not be able to migrate to ar-
eas with more favorable conditions if the distribution of
forests is modified. In addition, while crossing human-
altered landscapes, tapirs are heavily impacted by oth-
er threats, such as increased predation, hunting, road-
kill and infectious diseases from domestic livestock, all
of which override the impact of fragmentation, strongly
affecting the likelihood of extirpation of remaining ta-
pir populations (Bodmer et al. 1997; Cullen et al. 2000;
Medici 2011). Persistent unregulated hunting is a major
threat to tapirs (Brooks et al. 1997). The 4 tapir species
have very slow reproductive rates and small populations
show rapid declines and slow recoveries when hunted.
Tapirs become more evasive in areas with high hunting
pressure, staying away from areas with human presence
and changing patterns of activity to avoid contact with
humans (Lira Torres et al. 2004).
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FUTURE RESEARCH PRIORITIES

Although there is good quality data and informa-
tion available on tapirs, some basic knowledge is still
lacking in many range countries. Diet, habitat use, hab-
itat selection, spatial ecology, intra-specific interac-
tions, population demography, reproductive parameters
and even up-to-date presence/absence data is lacking
for many localities. These very basic pieces of informa-
tion are crucial for modeling the current status, viabili-
ty and risk of extinction for tapir populations, as well as
predicting the effects of climate change and other future
scenarios. Good quality spatial information related to ta-
pirs and their habitats is essential for the development of
these models. Methodologies involving radio telemetry
techniques appear to be appropriate for collecting this
kind of data. The relationship between tapirs and water
bodies, including wetlands, must be better understood in
order to include this feature into climate change effect
models, especially in areas with low availability of su-
perficial water or in areas susceptible to seasonal floods.
It is important to implement monitoring programs fo-
cused on tapirs’ habitat use and selection, and the physi-
cal and chemical characteristics of water bodies in these
areas. Other important issues that must be investigat-
ed include the ability of tapirs to adapt to natural and in-
duced changes in their environment and to survive, as
well as the identification of the most critical and vulner-
able habitat types. Existing potential distribution models
can be combined with climate change projections to cre-
ate scenarios of probable future distributions of the ta-
pir species. The influence of habitat spatial patterns on
tapirs’ distribution and survival should be included in
these scenarios. The effects of environmental variations
on the phenology and distribution of important plant
species included in the diet of tapirs could also be mod-
eled; consequently, field data is also needed.

Researchers should be able to gather and provide this
information to stakeholders, other researchers and con-
servation managers to substantiate the development of
strategies, aiming at increasing the viability and persis-
tence of tapir populations in the long term. Alliances
and partnerships between different stakeholders, includ-
ing researchers, national and international non-gov-
ernmental organizations, universities, zoological insti-
tutions and governmental agencies in range countries,
should be strengthened to develop regional and interna-
tional strategies, and to implement coordinated actions.
This would most certainly prove to be a significant con-
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tribution to the conservation of the 4 tapir species and
their remaining habitats in Central and South America
and Southeast Asia.

CONCLUSION

The distribution of tapirs has changed over time;
therefore, for management and conservation purposes,
it is essential to consider that distribution ranges are dy-
namic and current distribution areas should be expect-
ed to change in the future. The existing information on
habitat use indicates a strong relation between tapirs and
water bodies, including wetlands; consequently, changes
involving modification of rainfall and superficial water
availability are critical for the survival of tapirs. Habitat
alteration caused by humans reduces the species capac-
ity to respond to long-term and large-scale environmen-
tal changes. There is still much information lacking to
predict the effects and responses of tapirs to future hab-
itat and climate change, but existing information pro-
vides a general baseline guide.
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