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ABSTRACT

The white-lipped peccary (Tayassu pecari) is considered a key species for its role as an
ecosystem engineer. Given their important ecological function, there is a great concern in
the scientific community regarding the many reports of disappearances or great abundance
reductions throughout its distribution (from southern Mexico to northern Argentina). Based on
an extensive survey effort, we report new data of presence of WLP after a period of no
detections in the Argentine Yungas. The study was conducted in the Yungas ecoregion,
provinces of Jujuy and Salta, Argentina. Data was collected from camera trap, direct sightings
and footprints during 2013-2021. From a total of 30,186 trap nights, we obtained 8 WLP
detections. There were no detections before 2017, while as of 2018 there was at least one
camera trap record in each of the years. Additionally, opportunistic records were obtained
yearly from 2019 to 2021. The period without detections could be related to a period of
a population cycle, as suggested in different regions of America during the last century,
being disease the most likely cause. These cycles generally follow a pattern of a rapid popula-
tion decline, a period of absence or low abundance followed by slow population growth. We
believe that if the trend continues and the number of detections increases, we could be facing
the early stages of the increase phase in the WLP population cycle in the Argentine Yungas.
This type of report is important to document and contribute to a better understanding of the
WLP population cycle process.
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Introduction The species distribution extends from the south of

Some species have a key role in the ecosystem, affect-
ing its function and structure. The disappearance of
those species is a very concerning conservation threat
since had a great impact causing loss of ecosystems’
structure, functions and resilience [1,2]. For example,
there have been reports showing alterations in seed
dispersal and predation, plant functional traits, primary
productivity, nutrient cycling and carbon storage
caused by the loss of herbivorous mammals in the
Neotropics [3-6].

Because of their role as ecosystem engineers, white-
lipped peccary (Tayassu pecari) are considered impor-
tant species for ecosystem functioning [7,8]. Some of the
effects of white-lipped peccary (WLP) in their environ-
ment include different actions such as dispersing seeds
and mycorrhizae spores, predation (plants and animals),
and creation of disturbances that plants and animals
colonize, besides being important prey items for large
felines [7-10]. Due to the species’ high biomass, these
consequences are magnified [7], because they can
weigh up to 50 kg and form social groups of 50 to 100
individuals, although there are anecdotal reports of
herds of more than 1000 individuals [11-13].

Mexico to the north of Argentina. Because they need
wide areas to survive, they are extremely vulnerable to
habitat loss, fragmentation and poaching [9]. They are
internationally categorized as Vulnerable [14] and
Endangered in Argentina [15], and in both cases,
a population reduction tendency was the main criteria
for the categorization. There have been reports of dis-
appearances or great abundance reductions through-
out all its distribution [12,16,17], including our study
area, Argentinean Yungas [18], where records used to
be common [19,20].

In an effort to document the WLP possible reap-
pearance in the northern part of Argentinean Yungas,
we are reporting new data on the occurrence of the
species, after an extended period of no detections.

Methods

Study site- Surveys were conducted in the Yungas
ecoregion, north of 24S parallel, provinces of Jujuy
and Salta, Argentina (Figure 1). The Yungas subtro-
pical forest occurs in the eastern slopes of the
Andes, from 400 to 2300 meters of altitude,
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Figure 1. Map of the study area with colored polygons denoting the regions sampled during camera trap surveys. Different shades
of green are used to represent the Yungas ecoregion, National s and Provincial Protected Areas.

representing the most extensive subtropical forest
ecosystem in the country [21]. The area presents
a high diversity and an important degree of ende-
mism e.g., [22-24] and provides important ecologi-
cal services for a vast region [25].

Climate is subtropical with a dry season (April to
October), an average annual temperature of 21°C and
annual rainfall varies from 700 to 2000 mm and increas-
ing with altitude [25]. Three altitudinal strata can be
differentiated [26]: Premontane Rainforest (400 to
900 m), Montane Rainforest (900-1600 m), and Clouded
Montane Forest (1600-2300 m). Each of them shows
specific characteristics in weather, flora and fauna.

The area sampled is a mosaic of protected areas and
silvopastoral lands with different levels of usage inten-
sity. There are some agricultural lands, mostly in the
lower regions, and are some small villages, towns and
cities, but the area is sparsely populated as the larger
settlements are near the borders.

Camera trap surveys- From 2013 to 2021 we carried
out camera trap surveys in 8 sites (Figure 1). Cameras
were installed in animal trails and waterways at 30 cm
from the ground and set to take pictures all day. Most
surveys sites consisted in a mosaic of protected and
non-protected areas and with an altitude ranging from
434 to 1723 m above sea level.

Opportunistic sightings- We performed many single
and multiple-day hikes into the forests to install cam-
era traps and other activities. During those walks, we
directly observed WLP or their footprints. Although we
do not account for sampling effort, we believe that it
was similar in the period 2013-2019 and somehow
reduced from 2020 because of the COVID-19 pan-
demics restrictions.

Data analysis- Sampling effort (trap nights) was
calculated as the sum of days that each camera
was operational for a complete 24-h period. We
calculated the capture rate for each camera trap



site as the number of detections/1000 trap nights
and the percentage of camera traps on each site
that detected the species. For each WLP record, we
used remote sensing to calculate distances to the
nearest protected area, town, road (including
paved and secondary dirt roads), paved road and
altitude.
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Results

The sampling effort of the 219 camera traps was
allocated on the different sites as shown in Table 1.
From a total of 30,186 trap nights, we obtained eight
8 WLP detections (Figure 2). No WLP was detected
before 2017 (Site E), but the species was detected at

Table 1. Camera trap surveys and white-lipped peccary (WLP) detected in Argentinean Yungas. Survey year and ID, number of
sampling points (camera traps), sampling effort expressed as the sum of the number of nights that each camera trap was active,
detection rate as WLP detections/1000 trap days and percentage of camera traps where WLP was detected in the site.

Year Site — record ID N° ofSampling points Samplingeffort WLPDetections Detectionrate % ofsampling points
2013 Site A 32 2105 0 - -

2014 Site B 37 2258 0 - -

2015 Site C 34 2426 0 - -

2016 Site D 49 2805 0 - -

2017 Site E - 1C 10 327 3 9.17 0.10

2018 Site F - 2C 34 4548 2 0.44 5.88
2019-2020 Site G - 3C 45 10,579 1 0.09 2.22

2020 Site H - 4C 44 4949 1 0.20 227

2021 Site | - 5C 6 189 1 0.53 16.67

International border

Main paved roads

Main cities

WLP Sigthings/footprints
WLP Camera trap records

Figure 2. Study area map showing WLP reported camera trap records (red dots), sightings/footprints (blue dots). Labels on dots
correspond to record identification. Map shows international borders (light blue lines), main paved roads (yellow lines) and main

cities (purple squares).
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least once in each of the subsequent years. In most of
the independent sites, WLP were detected only once
except for the Site E, where WLP were detected three
times in the same camera trap (11 and 1 days apart)
and Site F, where they were detected twice in the
same camera trap (122 days apart). For each site,
detection rate (detections/1000 trap nights) ranged
from 0.09 to 0.53 and the percentage of the camera
trap sites with WLP detection ranged from 2.22 to
16.67.

No direct observation records or footprints were
observed during the period 2013-2016 in the study
area. From 2019 to 2021 in three points we observed
footprints and in four points we directly observe WLP
(Table 2, Figure 2). In 2019, we recorded several groups
of footprints dispersed over at least 3 linear kilometers
on a stream bank, and we observed a group of at least
six WLP individuals (Sighting 1S, Table 2, Figure 1).
During the same year, a set of footprints were found
in Calilegua National Park, then several footprints
groups were found repeatedly during 2019 and 2020
in a nearby location (Sightings 2S and 3S), outside the
protected area. Two additional WLP groups were
sighted near Acambuco and Pintascayo provincial pro-
tected areas, in Salta province, in 2020 and 2021,
respectively (Sightings 4S and 5S, Table 2, Figure 1).
Finally, a small herd was seen by local people, and one
of the individuals was killed by dogs (Sightings 6S,
Table 2, Figure 1). The location of the WLP detections
is detailed in the Supplemental Material. Considering
all detection methods, only two WLP detections were
inside protected areas, one in Calilegua National Park
and the other in El Pantanoso Private Reserve. The
mean distance (+SD, range) to protected areas was
12.52 km (£13.59, 0-38.2). The mean distances to
paved or closest road and the nearest town were
16.43 km (£12.29, 1.46-45.02), 3.02 km (+3.41, 0.38-
10.31) and 13.04 km (£6.52, 5.02-26.39), respectively,
while the mean altitude was 733.09 m above sea level
(£194.61, 423-1107).

Discussion

In this study, we reported a new set of white-lipped
peccary records from different sources including cam-
era trapping surveys and opportunistic observations
(both direct and footprints) from the 2017 to 2021 per-
iod, after a great period of absence of detections.

The study area was designated as WLP conservation
unit 37 [19] and was thought to have a good long-term
survival probability. Although not considered rare in
the past, e.g. [19,20,27,28] and despite the important
sampling effort, we did not detect any WLP in the
northern part of Argentinean Yungas from 2013 to
2017. After that, we slowly started to record WLP in
different locations yearly until the present. Similarly,
only one record was obtained by Bardavid et al. [18],
during the period 2016-2017 surveying with camera
traps in approximately the same region.

Some species are subjected to periodic fluctuations
in abundances, known as population cycles. Those
cycles, generally follow a pattern of a rapid population
decline, a period of absence or low abundance fol-
lowed by a slow population growth until the peak is
reached and the cycle starts over. Animal population
cycles have been studied extensively but, in many
cases, underlying processes are still poorly understood
[29,30]. Some of the species that have been reported
to show population cycles are snowshoe hares, voles
and lemmings, forest Lepidoptera, red grouse and
WLP; with cycle lengths varying from three years to
decades [12,30]. Natural drivers of population cycles
include predators, parasitoids, pathogens, detrimental
conditions, or a combination of them, leading to
a reduction of reproduction and/or increase mortality.
Also, anthropogenic causes have been proposed such
as climate change, habitat fragmentation and direct
killing [12,30].

Population cycles in WLP had been recorded in
different regions of America for almost a century (see
[12] for a detailed description) and are part of indigen-
ous people’s knowledge in some regions [31]. The
reported disappearance or low abundance period can
vary between 7 and 12 years, 20 in cases of high
habitat fragmentation and human pressure. The pro-
posed causes to explain the declines in WLP popula-
tions across different regions are migration,
overhunting and disease. Although a major decline in
populations has recently been observed in
Mesoamerica [17,32], caused by a combination of habi-
tat loss and overhunting, disease is the most sup-
ported cause for South America [12,16,33]. This is
because there are several ecological and behavioral
characteristics that make WLP susceptible to rapid dis-
ease spread, such as living in big herds, low territori-
ality and herd overlapping [7,11,16]. Therefore, it

Table 2. White-lipped peccary opportunistic records in Argentinean Yungas. Record identification (Record ID), year,

type of sign and observations.

Record ID Year Sign Observations

1S 2019 Footprints/sighting Footprints groups over a large area and one sighting.
2S 2019 Footprints -

3S 2019-2020 Footprints Footprints groups over a large area for several months.
4S 2020 Sighting -

55 2021 Sighting -

6S 2021 Sighting Small herd, one individual killed by dogs.




would be reasonable to believe that the pattern found
may be a manifestation of the population cycle caused
by disease, as hypothesized previously for the rest of
South America [12]. At least, we have no reason to
suspect that the decline was caused by increased hunt-
ing (no increase in poaching records, either direct
sighting, news, or camera traps), habitat loss, or
migration.

Although more data is needed, we believe that if
the tendency continues, we might be in front of the
early stages in the increase phase in the WLP popula-
tion cycle. The extensiveness of the area in addition to
the numerous areas of high difficulty of access makes it
likely that an undetected small number of WLP herds
persisted and originated the population increment and
consequent increment in detections. Our reported
data are widely distributed in the study area, covering
a wide range of altitudes (and all three Yungas vegeta-
tion floors) and exposure to human disturbances
(roads and towns), suggesting no recolonization pat-
tern. The species was recorded on different types of
land use, from strictly protected areas to places located
near towns and likely to be exposed to poaching.
These records on non-protected areas and close to
human settlements and roads (including two with
multiple detections) reinforce the hypothesis that
cycles may not be caused by human activities.

It would be unsound to attribute a relationship
between detection rate and abundance given the lim-
ited number of detections and the possibility of
a differential detection probability between sampling
sites. Considering that, is interesting to note that the
detection sites recorded on surveys with the greatest
detection rates (Survey E and F), are both located in
non-protected areas and at low distances from cities
and main roads. This might be indicating the men-
tioned low consistency in detection rate given the
low number of detections (e.g. a difference in one
detection can lead to a great change in detection
rate), or the presence of another variable that we do
not evaluate that is playing a more important role.
Similarly, we did not detect any temporal tendency in
the detection rate, which can indicate an increase in
population numbers during sampled period. This can
have the same explanation as the comparison
between sites and/or might be indicating that the
recovery is very slow to be recorded in such a short
period of time.

Is critical to keep gathering data and protect the
emerging populations, since at this stage, probably still
in low population numbers, poaching might have
a great influence in slowing down or preventing the
population recovery of WLP in Argentinean Yungas.
This type of report is important to document and con-
tribute to a better understanding of the WLP popula-
tion cycle process. Furthermore, these pieces of
information would be an aid to species conservation
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status evaluation and hopefully, will help policymakers
to design informed actions to protect the species.
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