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Road networks are major
vehicles for development but have
important consequences for the
populations of wildlife that come
into contact with them (Laurance et
al. 2014). Roads can act as barriers
OPEN ACCESS or filters, fragmenting habitats, but

also have more direct impacts on

(@19, wildlife such as road kills (Caceres

2011; Ascensao et al. 2017). Yet,
despite this crucial role, most roads in the world’s most
biodiverse areas are laid without adequate planning and
often with only rudimentary processes of environmental
impact assessment (Laurance et al. 2014). A good
example of this reality is Brazil, one of the world’s most
biodiverse countries (Mittermeier et al. 1998). Brazil has
an extensive road network, including some of the world'’s
most environmentally destructive roads (Laurance
et al. 2009). Despite road ecology growing as a field
throughout the last decade, the environmental licensing
process is largely guided by an outdated resolution of
the National Environmental Council of 1997 (CONAMA
1997; Caceres 2011; Teixeira et al. 2013a,b; Carvalho et
al. 2014; Machado et al. 2015; Deffaci et al. 2016). In
Brazil, road ecology studies have focused on the center-
west, southeast and south of the country, without much
attention given to the roads of the Amazon, which began
to be built in the 1970s.

Direct mortality caused by
been repeatedly highlighted as a major threat to
biodiversity (Laurance et al. 2009, 2014). This threat
can be particularly problematic for species with slow
reproduction rates and long generation times which may
take them longer to recover (Medici & Desbiez 2012;
Ascensdo et al. 2017). One such species is the Lowland

ISSN 0974-7907 (Online)
ISSN 0974-7893 (Print)

road traffic has

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2017 | 9(11): 10948-10952

ROADKILL RECORDS OF LOWLAND TAPIR
TAPIRUS TERRESTRIS (MAMMALIA:
PERISSODACTYLA: TAPIRIDAE) BETWEEN
KILOMETERS 06 AND 76 OF HIGHWAY BR-163,
STATE OF PARA, BRAZIL

Marco A. de Freitas®, Rodrigo C. Printes?,
Eric K. Motoyama?, Assor E. Fucks* & Diogo Verissimo®

!Instituto Chico Mendes de Conservacdo da Biodiversidade (ICMBio),
PARNA Catimbau, Vila Catimbau, Buique, Pernambuco, PE, CEP
56537-000, Brazil

234 |nstituto Chico Mendes de Conservacdo da Biodiversidade (1C-
MBio), Unidade Especial Avancada de Itaituba/PA, Av. Mal. Rondon,
s/n - Liberdade, Itaituba, Para 68181-010, Brazil

2 Universidade Estadual do Rio Grande do Sul (UERGS), Laboratdrio
de Gestdo Ambiental e Negociacdo de Conflitos, Rua Santos Dumont,
450, Sdo Francisco de Paula, Rio Grande do Sul, CEP 95400-000, Brazil
5 David H. Smith Conservation Research Fellow, Department of Envi-
ronmental Health and Engineering, Whiting School of Engineering,
Johns Hopkins University, Baltimore, MD 21218-2608, USA
!marco.freitas@icmbio.gov.br (corresponding author),
2cambara7@gmail.com, ? eric.motoyama@icmbio.gov.br,
*assor.fucks@icmbio.gov.br, ®verissimodiogo@gmail.com

Tapir Tapirus terrestris, a species that is classified as
Vulnerable in Brazil based on estimated decreases of
more than 30% in area of occurrence and abundance
(Medici et al. 2012).

Here we present multiple records of tapir road kill,
registered on a section of the BR-163 highway that runs
alongthe west border of the Biological Reserve (REBIO, in
its Portuguese acronym) Nascentes Serra do Cachimbo,
in the state of Para, Brazil (Fig. 1). Thisis a fully protected
area within the Amazonian biome, with an area of
3424.78km?2. It includes parts of the municipalities of
Altamira e Novo Progresso, Para state, and border areas
managed by the Panara and Menkragnotire indigenous
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peoples as well as the Cachimbo Brazilian Air Force base.
Our goal is to highlight the dimension of this threat to
the local tapir population and emphasize the need for
mitigation measures.

As part of the law enforcement activities carried
out by the Instituto Chico Mendes de Conservagdo da
Biodiversidade (ICMBio), since 2013 its employees
have started regularly using road BR-163, to travel the
approximately 640km between the municipalities of
Itaituba (Pard state) and Guarantd do Norte (Mato
Grosso State). The records of tapir road kill were
collected opportunistically in the 70km section of the
BR 163 road that runs along the west side of the REBIO
Nascentes Serra do Cachimbo, between May and July
2016 (records 1-9) and in June 2017 (records 14-19).
Each record was geo-referenced, with several being
documented photographically (Fig. 1). Fifteen Lowland
Tapirs were found road killed between kilometer six and
76 of the BR-163 highway (Image 1).

While road ecology is still a fledgling research field
in Brazil, there are a few published records of tapir road
kill in the Brazilian Amazon biome, with some papers
hypothesizing that the species avoids roads (Caceres et
al. 2010). We could find only a few published reports of
tapir road kills within the Amazon biome (see Ascensdo
et al. 2017), the same where our records originate
from, and where the species is widely distributed (see
Pereira et al. 2006; Gumier-Costa & Sperber 2009; Turci
& Bernarde 2009; Junior et al. 2012; Pinheiro & Turci
2013). The most robust study is that of Ascensédo et al.
2017 who monitored several roads in the state of Mato
Grosso do Sul for about a year, finding 36 road-killed
tapirs. Our records suggest, therefore, that road kill of
tapir is a continued and widespread issue in the region.

Regarding this particular section of the BR-163
however, our records are not the first. The Brazilian
Centre for Road Ecology (CBEE, in its Portuguese
language acronym) developed a citizen science web
platform named Sistema Urubu (http://cbee.ufla.br/
portal/sistema_urubu/), where the public can upload
geo-referenced photos of road killed species, which are
then validated by experts and made available to the
public. Of the thousands of records available, there is
one (UM-2015/07-000.025) that relates to a road killed
Lowland Tapir in the same road section of the BR-163,
although this record was registered prior to ours, on the
27 of June 2015. This additional record puts the total
number of tapir road kill records for that 70km section
of road at 16. Furthermore, the same web platform also
contains a further three records to the north, where the
highway BR-163 intersects the Jamanxim National Park

(Fig. 1)

While it is clear that the BR-163 highway is an
important economic channel, allowing much of the
cereal production of the region to be taken to the sea for
export (Fearnside 2007), it is also true that the impacts
of this road have been known for decades (Nepstad et al.
2002), with Laurance et al. (2009) placing it among the
“most environmentally destructive roads in the tropics”.
The potential for environmental damage has increased
in the last decade, as the Brazilian government continues
to pave and expand the BR-163 highway (Viegas 2015).
This means not only that vehicles can reach higher
speeds but also that more vehicles will use the highway.
At the same time, the necessary measures to mitigate
the environmental impacts of BR-163 have not been
implemented, despite the need for them being clearly
acknowledged in the environmental assessment studies
conducted on the highway (Souza et al. 2002). In the
particular case of the tapir, the species is very vulnerable
to road kill and even low levels of mortality can tip
populations towards extinction (Medici & Desbiez 2012).
Thus, it is key for the conservation of the species in the
region that mitigation measures are put into place.

In the case of BR-163, it is urgent that systematic
wildlife monitoring is undertaken in order to understand
the degree to which populations are being affected.
Monitoring efforts should focus on the dry season (May
to November), when the animals are more active and
the highway better suited for truck traffic. May also
corresponds to the beginning of the soybean harvest,
when truck traffic in BR-163 increases by 17.5% (G1-MT
2017).

The mitigation measures should consider both
infrastructure and behavioral aspects and be guided by
the result of prior research (Teixeira et al. 2016; Ascensdo
et al. 2017). In terms of infrastructure, the potential
to create aerial and/or underground wildlife crossings
and the use of fences to keep wildlife from crossing
in particular problematic highway sections should be
examined (Lokschin et al. 2007; Teixeira et al. 2013a).
In terms of driver behavior, enforcement agencies
need to be given the necessary means to monitor and
enforce speed limits in key areas, and road signaling
should be updated to inform drivers of speed limits and
areas where wildlife crossing is particularly common
(Ascensdo et al. 2017). At the same time, tools such as
social marketing could play a critical role in influencing
driver behavior and generate voluntary behavior change
(Verissimo 2013).

It should be noted that beyond considerations
around biodiversity conservation, reducing the chances
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of collision with wildlife, particularly large bodied species
such as the tapir, should also be a priority for both
passenger and commercial drivers using the highway.
For these vehicles a collision with an animal the size
of a tapir can cause enormous damage and potential
loss of life (Dornas et al. 2012). In a country like Brazil,
where nearly two-thirds of federally protected areas
are intersected by roads, and the number of roads both
paved and unpaved is projected to continue to grow
quickly (Bager et al. 2015), the issues we raise are likely
to become increasingly important. It is urgent that
future research goes beyond documenting the problem

[ . E— S—

2017. Records number 10-13 were
obtained from Sistema Urubu.

to investigate the potential of different approaches to
mitigate the risks to biodiversity brought on by roads.
An important part of this process will be to ensure the
implementation of the mitigation and compensatory
measures identified the environmental impact
assessment exercises conducted at the time of licensing
of any large scale roadwork such as the BR-163 highway.
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Flies matter: a study of the diversity of Diptera families (Insecta:
Diptera) of Mumbai Metropolitan Region, Maharashtra, India, and
notes on their ecological roles

-- Aniruddha H. Dhamorikar, Pp. 10865-10879

Short Communications

Small carnivores of the montane forests of Eravikulam National Park
in the Western Ghats, India
-- S. Nikhil & P.O. Nameer, Pp. 10880-10885

Distribution and population of Himalayan Marmot Marmota
himalayana (Hodgson, 1841) (Mammalia: Rodentia: Sciuridae) in
Leh-Ladakh, Jammu & Kashmir, India

-- Vipin Chaudhary, R.S. Tripathi, Surjeet Singh & M.S. Raghuvanshi,
Pp. 10886—-10891

First record of Bourret’s Horseshoe Bat Rhinolophus paradoxolophus
(Mammalia: Chiroptera: Rhinolophidae) from Myanmar with a
review of the taxonomy, distribution and ecology of the species

-- Sai Sein Lin Oo, Du Sar No, Lucia Nang Seng, Ngwe Lwin, Malcolm
Pearch & Paul J.J. Bates, Pp. 10892-10898

A first record of the Smallfin Gulper Shark Centrophorus moluccensis
Bleeker, 1860 (Chondrichthyes: Squaliformes: Centrophoridae) from
the Andaman & Nicobar waters, Indian EEZ

-- H.D. Pradeep, Swapnil S. Shirke, M. Nashad & Monalisha Devi
Sukham, Pp. 10899-10903

Taxonomic revision of the genus Atmetonychus (Coleoptera:
Curculionidae: Entiminae) from the Indian subcontinent
-- G. Mahendiran & V.V. Ramamurthy, Pp. 10904-10908

A new species of dewflower Murdannia sanjappae (Commelinaceae)
from Andaman Islands, India

-- Mudavath Chennakesavulu Naik & Boyina Ravi Prasad Rao,

Pp. 10909-10913

First records of two Ginger Lilys Hedychium (Zingiberaceae) species
from the Western Ghats, India
-- Sinjumol Thomas, Susai John Britto & Bince Mani, Pp. 10914-10919

An annotated checklist of microbes associated with bamboo in the
Indian subcontinent
-- 0.K. Remadevi, P. Sharada & H.C. Nagaveni, Pp. 10920-10947

Notes

Roadkill records of Lowland Tapir Tapirus terrestris (Mammalia:
Perissodactyla: Tapiridae) between kilometers 06 and 76 of highway
BR-163, state of Par3, Brazil

-- Marco A. de Freitas, Rodrigo C. Printes, Eric K. Motoyama,

Assor E. Fucks & Diogo Verissimo, Pp. 10948-10952

Population size, herd structure and sex ratio of the Blackbuck
Antilope Cervicapra (Mammalia: Cetartiodactyla: Bovidae) in a
human dominated area in Odisha, India

-- Subrat Debata, Pp. 10953-10955

Z0o/1!

Recovery of Musk Deer Moschus chrysogaster Hodgson, 1839
(Artiodactyla: Moschidae) in Sakteng Wildlife Sanctuary, Bhutan
-- Sonam Tobgay, Thinley Wangdi & Kumbu Dorji, Pp. 10956-10958

First record of the Asiatic Brush-tailed Porcupine

Atherurus macrourus Linnaeus, 1758 (Mammalia: Rodentia:
Hystricidae) from western Bhutan

-- Tashi Dhendup & Rinzin Dorji, Pp. 10959-10960

The Vulnerable Indian Skimmer Rynchops albicollis Swainson, 1838
(Aves: Charadriiformes: Laridae) breeding in Odisha, eastern India
-- Subrat Debata, Tuhinansu Kar, Kedar Kumar Swain & Himanshu
Shekhar Palei, Pp. 10961-10963

On the occurrence of Black Baza Aviceda leuphotes Dumont, 1820
(Aves: Falconiformes: Accipitridae) in the Gupteswar forests of the
Eastern Ghats, Odisha, India

-- Swetashree Purohit, Manoj V. Nair & Sharat Kumar Palita,

Pp. 10964-10967

New locality records of the Stout Sand Snake Psammophis
longifrons Boulenger, 1890 (Reptilia: Squamata: Lamprophiidae) in
Telangana, India

-- Avinash C. Visvanathan, Sandeep Anne & Aditya Kesav Kolli,

Pp. 10968-10970

A note on the distribution of two highly threatened butterflies in
Sri Lanka (Lepidoptera: Lycaenidae: Spindasis greeni and Rapala
lankana), with a report on the range extension of S. greeni

-- Tharaka Sudesh Priyadarshana, Ishara Harshajith Wijewardhane &
Mithila Karunarathna, Pp. 10971-10973

A new record of grass Ottochloa (Poaceae) to the Eastern Ghats,
India

-- Midigesi Anil Kumar, P. Anjaneyulu & Boyina Ravi Prasad Rao,
Pp. 10974-10976

An extended distribution of Natesh’s Cape-pondweed Aponogeton
nateshii (Aponogetonaceae), a new record to the state of Goa

-- Rutuja Rajendra Kolte, Anup Satish Deshpande,

Prabha Muraleedharan Pillai & Shrirang Ramchandra Yaday,

Pp. 10977-10979

Detection of Artyfechinostomum sufrartyfex - a zoonotic parasite
from the Small Indian Mongoose Herpestes auropunctatus
(Mammalia: Carnivora: Herpestidae) in Jammu & Kashmir, India
-- Sanku Borkataki, Pankaj Goswami, Rajesh Katoch, Sahil Kumar &
Pratiksha Raghuvanshi, Pp. 10980-10982

Book Review

Requisite for long term studies in ecology
--S. Suresh Ramanan, Pp. 10983-10984
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