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Six species of felids are distributed across Mexico and all are affected to a greater or lesser extent by the national highway network (377,660 
km in length), but the magnitude of its impact on these species is unknown.  Part of the issue is the scarce information available spread across 
the scientific literature, mammal collections records, environmental consultancies, and the local press.  This work compiled the information 
available on road-killed felids in Mexico and organizes it systematically to identify potential data trends.  We conducted a systematic search 
for records of verified felid roadkill events across Mexico reported in the scientific literature, mammal collections, online news and emails ad-
dressed to mammal -- particularly wild cat -- management/conservation specialists.  First, felid roadkill records were entered and classified 
according to origin, i.e. source of information, and then classified according to the state where the event occurred.  This information was used 
to explore the potential correlation between felid roadkill frequency and road density per state.  Roadkill events were reported for all felid spe-
cies, with a total of 115 records in 25 states: Herpailurus yagouaroundi, 21; Leopardus pardalis, 20; L. wiedii, 11; Lynx rufus, 50; Puma concolor, 5; 
and Panthera onca, 8.  Most of the information came from mammal collections (40 records), followed by personal communications (25), and 
publications in local media (19), citizen science websites (10), peer-reviewed journals (9), non-governmental organizations (7), and government 
agencies (5).  We found a significant correlation between road density and number of roadkill events recorded per state.  Road density alone 
is insufficient to explain some geographic bias in felid roadkill data, which might instead be related to the appeal of a species, and to being 
recorded by people (scientists or otherwise) interested in this issue in a particular location.  Acknowledging road mortality as an issue for felids 
in our country might contribute to identify and apply methods to improve data collection (citizen science) to develop preventive measures in 
our highways (wildlife crossing structures), particularly in wildlife high-risk areas. 

En México se distribuyen seis especies de félidos y todos están afectados en mayor o menor medida por la presencia de una red carretera 
nacional con una longitud aproximada de 377,660 km; pero se desconoce qué tan importante resulta este impacto sobre este grupo.  Parte 
del problema es la poca información disponible publicada en artículos científicos, registros de colecciones mastozoológicas, consultorías am-
bientales y prensa local.  En este trabajo se realizó una revisión histórica de atropellamientos de félidos en México ordenándola de manera 
sistemática para observar tendencias en fuentes de información.  Se realizó la búsqueda sistemática de registros verificados de félidos atrope-
llados en México en literatura científica, colecciones mastozoológicas, medios de comunicación disponibles en Internet y a través de cadenas 
de correos electrónicos dirigidas a especialistas en conservación y manejo de mamíferos, especialmente félidos.  Los registros fueron volcados 
en una base de datos por especie en orden filogenético y clasificados primeramente por su origen de acuerdo a la fuente de información de la 
que provenían. Luego se clasificaron según el estado en el que ocurrió el evento de atropellamiento y se determinó si existe correlación entre 
los atropellamientos y la densidad de carreteras por entidad federativa.  Se encontraron 115 registros de atropellamientos los cuales ocurrie-
ron en 25 estados de México. Se registraron 21atropellamientos de Herpailurus yagouaroundi, 20 de Leopardus pardalis, 11 de L. wiedii, 50 de 
Lynx rufus, cinco de Puma concolor, y ocho de Panthera onca. La mayoría de los registros se obtuvieron en colecciones científicas (40 registros), 
seguidos por comunicaciones con expertos (25), registros en prensa local (19), portales de ciencia ciudadana (10), publicaciones arbitradas (9) 
organizaciones no gubernamentales (7) y finalmente agencias gubernamentales (5). Se encontró correlación significativa entre densidad de 
carreteras por estado con el número de atropellados registrados en el estado.  En México la mortalidad de félidos en las carreteras representa 
un problema, el cual debe ser atendido en primera instancia mejorando la colecta de información y difusión de la misma, por ejemplo, con el 
uso de portales de ciencia ciudadana. El trabajo demostró que, a pesar de que existe una relación entre la densidad de carreteras y el número 
de félidos atropellados, la densidad de carreteras no explica los sesgos geográficos en la distribución de registros de félidos atropellados, el cual 
se encuentra probablemente relacionado a otros factores como el interés que las especies de félidos podrían tener para diferentes grupos (e. 
g., academia o prensa local). La sistematización y registro de atropellamientos de felinos en México podrá apoyar la toma de decisiones para el 
adecuado establecimiento de obras de mitigación en carreteras en México. 
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Introduction
The quantity and quality of the road infrastructure are key 
economic growth drivers, facilitating access of inhabitants 
to health and education services, besides contributing to 
reduce poverty (Bird et al. 2011).  In Mexico, investment 
in road infrastructure is considered a strategic issue, since 

it fosters economic growth and development. It is one of 
the cornerstones of competitiveness and social well-being, 
supporting economic growth and regional development, 
and reducing transportation costs (Gobierno de los Esta-
dos Unidos Mexicanos, 2014).  However, roads involve mul-
tiple negative environmental effects, including pollution, 
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BIO http://www.naturalista.mx/ and Observatorio de Movi-
lidad y Mortalidad de Fauna (Wildlife Mobility and Mortal-
ity Observatory) by SCT/IMT http://watch.imt.mx ), these 
have not been fully developed, unlike other countries (e. 
g., URUBU System in Brazil http://sistemaurubu.com.br/es/; 
California Roadkill Regitration System in USA http://www.
wildlifecrossing.net/california/; Shilling et al. 2015). 

The collection of information on the number of road-
killed felids and the regions where these are killed in Mex-
ico is of great importance for the conservation of these 
species, as four of the six felid species are listed in one of 
the protection categories established in the Mexican regu-
lations (NOM-059-SEMARNAT-2010), and roadkill mortal-
ity adds to other anthropogenic causes (e .g., hunting, loss 
of habitat, human-carnivore conflicts, etc: CONANP 2009).  
From the above, the objective of this work was to carry 
out a review of the records regarding felid roadkill events 
in Mexico, from formal and informal sources, sorting them 
systematically according to their origin (time and place of 
occurrence).

Materials and Methods
Study Area.  The survey of felid roadkill records comprised 
all mexican territory.  The country has a road network of 
approximately 156,797 km (141,545 km of two-lane roads 
and 15,252 km of highways with more than two lanes; 
SCT 2016) traveled by a fleet of 27,500,000 vehicles (INEGI 
2017).  The distribution range of the six species of wild cats 
living in Mexico is very broad (Hall 1981), so that P. concolor 
is potentially found throughout the country, while P. onca, 
L. pardalis, L. wiedii and H. yagouaroundi are distributed in 
tropical areas, and L. rufus in mostly temperate areas. 

Methods.  Information on felid roadkill events in Mexico 
was obtained through a systematic search of confirmed 
records of wild cats killed by cars in Mexico in the scientific lit-
erature, mammal collection records, online news, and emails 
addressed to specialists in conservation and management 
of mammals, especially wild cats.  The information gath-
ered from each of the records of road-killed felids included 
species, road or town closest to the collision site, state of 
Mexico where the incident occurred, year, type of informa-
tion source, and reference.  The survey aimed at obtaining 
an annual overview of the sources of these records, discard-
ing those with uncertain date.  Two types of information 
sources were surveyed, i. e. published and non-published; 
the first can be consulted and the second has added reliabil-
ity through consultation with specialists.  Within these two 
categories, the following media were searched:

Scientific literature.  The survey included published 
articles and theses using specialized webpages like Google 
Scholar (http://scholar.google.com.mx) and Web of Science 
(https://www.webofknowledge.com/).  In each of these 
sites, the search criteria used were the felid species (com-
mon and scientific name) and the word hit/struck/road-
killed in both English and Spanish.  Once a record was iden-

habitat fragmentation, and deforestation, as well as wildlife 
mortality from roadkill events (Forman et al. 2003).

In particular, wild cats are affected to a large extent by 
roads (Kerley et al. 2002; Ngoprasert et al. 2007; Ford et al. 
2010; Jansen et al. 2010; McGuire 2012; Basille et al. 2013), 
as these mammals typically have large home ranges and 
roam long distances (Macdonald et al. 2010b), in addition 
to being low tolerant to human disturbance (Macdonald 
et al. 2010a).  These attributes increase the vulnerability 
of these species to the effects of roads and traffic (Grilo et 
al. 2015).  Mortality associated to road collisions has been 
reported for several felids [e.g. tiger (Panthera tigris) Gruisen 
1998a, b; lion (Panthera leo) Drews 1995; Iberian lynx (Lynx 
pardinus) Simon et al. 2012], leading to significant effects on 
the conservation of some species such as the Iberian lynx 
and subspecies as the Florida puma (Puma concolor coryi: 
Taylor et al. 2002).

Mexico is home to six felid species: Herpailurus yagoua-
roundi (jaguarundi), Leopardus pardalis (ocelot), L. wiedii 
(margay), Lynx rufus (bobcat), Puma concolor (puma) and 
Panthera onca (jaguar; Ramírez-Pulido et al. 2014).  The 
effect of roads on felids has focused on the jaguar, both in 
Mexico and throughout its distribution range, finding that 
these negatively affect its mobility and dispersal (Ortega-
Huerta and Medley 1999; Conde 2007; Conde et al. 2010; 
Colchero et al. 2011; Pallares et al. 2015; Stoner et al. 2015; 
Cullen et al. 2016; Ceia-Hasse et al. 2017). At the continental 
level and particularly in Mexico, P. concolor and H. yagoua-
roundi are considered to be species exposed to high road 
densities, and hence to their negative effects, including 
death by vehicle collision (Ceia-Hasse et al. 2017).  For L. 
pardalis, L. wiedii and L. rufus there are no specific data on 
the potential effect of roads on their populations in Mexico.

There are literature reports of roadkill events outside of 
Mexico involving the six felid species (e. g., H. yagouaroundi, 
Cunha et al. 2010; Hegel et al. 2012; Arias-Alzate et al. 2013; 
Giordano 2015; L. pardalis, Cáceres et al. 2010; L. wiedii, Car-
valho et al. 2014; P. concolor, Maehr et al. 1991; Cáceres et al. 
2010; P. onca, Srbek-Araujo et al. 2015).  However, in Mex-
ico no felids have been reported in publications address-
ing road-killed wildlife (see González-Gallina and Benítez-
Badillo 2013); the few sporadic records come from studies 
on the distribution of species rather than the effect of roads 
as such (e. g., Meraz et al. 2010; Almazan-Catalan et al. 2013). 

At the global level, a large amount of information on road-
killed wildlife is available in informal information sources 
including news in the local press, anecdotal evidence or 
records in informal unpublished technical reports (Smith 
and van der Ree 2015), and more recently also in social web-
sites (Shilling et al. 2015).  No studies have been conducted 
to date to gather information from informal media such as 
citizen science websites to assess felid roadkill events in 
Mexican roads. In addition, despite the fact that information 
systems have been put in place in Mexico for the systematic 
recording of wildlife road kills (e. g., Naturalista by CONA-

http://www.naturalista.mx/
http://watch.imt.mx
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http://www.wildlifecrossing.net/california/
file:///C:\Users\Mircea\Dropbox\Manuscritos\Carreteras%20lacandona\scholar.google.com
https://www.webofknowledge.com/


www.mastozoologiamexicana.org   149

González-Gallina and Hidalgo-Mihart 

tified, this was reviewed to determine the type of record.  A 
felid roadkill record was deemed valid if it explicitly referred 
to the record of a hit animal, in addition to providing spe-
cific information on place and date.  In the case of bachelors 
or graduate theses, the record was determined as valid only 
when a photograph of the struck specimen was included, 
provided the author could confirm the cause of death. 

Mammal Collections and Citizen Science websites.  
Information was requested from curators of 28 collections 
listed in the Asociación Mexicana de Mastozoología A. C. 
(Lorenzo et al. 2006), particularly regarding collection site 
and year of recording, about any of the six Mexican wild cat 
species that were collected and deposited in the collection 
after being hit.  Also, each field record in the NaturaLista 
webpage (http://www.naturalista.mx/) was reviewed to 
identify the road-killed specimens.  

Internet media.  The Google web browser (http://www.
google.com) was extensively surveyed for informal pub-
lished records of road-killed felids (e. g., news about specific 
roadkill events mentioned in national or local news media, 
personal web pages or social networks, and reports from 
the web pages of non-governmental organizations).  The 
search was conducted using the following key words: com-
mon name + road-killed, species + road-killed, common 
name + Mexico, species + Mexico, species + road, common 
name + road, in both Spanish and English.  Once a record 
was identified, the original source was reviewed, and the 
quality of the information assessed based on the presence/
absence of photographs of the event, as well as its geo-
graphic location.

Emails addressed to specialists (personal communica-
tions). Through e-mails sent to specialists in wild cats and 
wildlife conservation in Mexico working in Non-Govern-
mental Organizations (NGOs), universities and government 
authorities, information was requested on specific events 
involving struck felids that these specialists witnessed or 
on which they had specific information.  Once the specialist 
was contacted, specific data were requested regarding spe-
cies, year and location of the roadkill event, as well as any 
photograph of it, if available.  These records were classified 
into personal communications or obtained from a NGO.

Data Analysis.  The records of road-killed felids were 
entered into a database by species in phylogenetic order 
(Prevosti et al. 2010) and classified first by origin, in accor-
dance with the source of information (scientific literature, 
collections, online news or specialists).  From the geo-
graphical standpoint, records were classified according to 
the state where the roadkill event occurred.  It was decided 
that the analysis would be conducted by state, since many 
of the observations (from published and unpublished 
sources) had no precise data of the specific locality or road 
segment where the event occurred. 

The first stage of the analysis compared roadkill data 
(dates and sites) obtained from the various sources of infor-
mation, in order to identify potential duplicate records.  

Subsequently, it was investigated whether the felid road-
kill sites matched the distribution range of the species in 
Mexico.  To this end, the presence/absence of felid roadkill 
events obtained from all information sources in each state 
of the country was determined by species and compared 
in a Geographical Information System versus the range 
reported for the respective species (Hall 1981) from the 
Digital Distribution Maps of the Mammals of the Western 
Hemisphere v. 3.0 (Patterson et al. 2007).

The next stage of the analysis was to determine whether 
felid roadkill events are related to road density.  A posi-
tive relationship between road density in a region and the 
number of medium-sized mammal roadkill events has 
been observed (Saeki and Macdonald 2004).  In Mexico, the 
national road network is not evenly distributed; instead, 
important regional differences occur in the density of roads 
across the different states of the country (Deichmann et al. 
2004).  The surface area in km2 (INEGI 2015) and the length 
of roads (km) in state were obtained (SCT 2016).  Road den-
sity per state was calculated by dividing the total number of 
km of roads by the surface area of each state.  The relation-
ship between road density and the number of felid roadkill 
records per state was investigated through a Spearman’s rank 
correlation (Siegel and Castellan 1988); road density per state 
was associated with the number of felid roadkill events for 
each state considering all the sources of information used.

We analyze the data on an annual basis according to the 
source of information, to identify any changes in the trends 
in data recording during the period covered by the study.  
We excluded from the analysis those years were informa-
tion was not available.

Results
The review revealed the existence of records of road killed-
felids dating back to 1982.  A total of 115 records of roadkill 
events was found for the six felid species living in Mexico 
(Supplementary Material 1, Figure 1).  The number of road-
kill records found were: H. yagouaroundi, 21; L. pardalis, 20; 
L. wiedii, 11; L. rufus, 50; P. concolor, 5; and P. onca, 8 (Figure 
2).  Of all records, 90 came from publications (academic and 
news, 78.2 %) and 25 were obtained through personal com-
munications (21.7 %).  Within published news (online or 
printed), 40 (34.8 %) came from scientific collections, 9 (16.5 
%) from the local press, 10 from citizen science through 
CONABIO’s Naturalista webpage (8.7 %), nine (7.8 %) from 
peer-reviewed publications, seven (6.1 %) from NGOs, and 
five (4.3 %) from government agencies (Table 1).

Roadkill events were recorded in 25 of the 32 states of 
Mexico (Table 2, Figure 1).  The comparison of the distribu-
tion area with the location of roadkill records for a given 
species reveals that there are states with no roadkill reports 
in spite of being included in the distribution range of the 
species (Figure 4).  Roadkill events reported are as follows: 
H. yagouaroundi, 10 of the 15 states where it lives (10/15; 45 
%); L. pardalis, 10/25 states (40 %); L. wiedii, 7/20 (35 %); and 

http://www.naturalista.mx/
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Figure 1.  Total number of records of felid roadkill events in Mexico by state.  The 
figure includes the sum of records of Herpailurus yagouaroundi, Leopardus pardalis, L. 
wiedii, Lynx rufus, Puma concolor and Panthera onca obtained from published (mammal 
collections, scientific literature, government, citizen science web page, NGOs, digital 
news) and unpublished sources (personal communication with experts in wild cat 
conservation) from 1982 to 2017.

Table 1. Number of records of the six wild cat species struck in Mexico, classified according to the source of the record. Mammal Collection (MC), scientific literature (SL), citizen 
science web page (CSW), report in government media (RGM), digital news (DN), non-governmental organization (NGO), personal communication (PC).

  Source of the record

Species MC SL CSW RGM DN NGO PC Total

Herpaiulurus yagouaroundi 3 6 2 2 1 0 7 21

Leopardus pardalis 4 2 2 1 6 1 4 20

Leopardus wiedii 5 0 1 1 3 0 1 11

Lynx rufus 28 0 5 0 2 6 9 50

Puma concolor 0 0 0 1 2 0 2 5

Panthera onca 0 1 0 0 5 0 2 8

Total (% of total) 40  (34.78 %) 9  (7.83 %) 10 (8.70 %) 5  (4.35 %) 19  (16.52 %) 7  (6.09 %) 25  (21.74 %) 115

L. rufus, 11/27 (41 %). In the case of P. concolor, although 
this species is distributed throughout all of Mexico, roadkill 
events are recorded in three states only (Jalisco, Durango 
and Sonora, 9.4 %).  Events involving P. onca are reported in 
four (Quintana Roo, Campeche, Veracruz, and Jalisco) of the 
27 states where the species is distributed (15 %).

An inverse relationship was observed between road 
density by state and number of felid roadkill events regis-
tered (Rho=-0.35658, P = 0.04515).  I. e. a lower road density 
is apparently associated with more events.  Examples are 
Baja California Sur, with a road density of 0.8 km/km2 and 18 
records; and Tlaxcala, with a high road density of 0.73 km/
km2 and no roadkill records. Not all states show this same 
behavior, such as Chihuahua, with the lowest road density 
(0.05 km/km2) and no roadkill records, or Jalisco, with a road 
density of 0.36 km/km2 and 10 roadkill records.

The analysis of roadkill records and their sources (Fig-
ure 4) was conducted with 109 accurately dated records 
(6 records with no date were excluded).  The period 
1982-2017, comprising 35 years, included 21 years with 
roadkill records.  The period 1982-2006 reported 25 

felid roadkill records, 88 % from collections and scien-
tific literature and the rest from personal communica-
tions.  From 2007 to date 84 records were reported, 27.4 
% from a collection or the scientific literature, and 72.6 
% from other sources (22.6 %, online news; 26.2 %, per-
sonal communications). 

Discussion
Among mammals, carnivores are the group most adversely 
affected by roadkill events (Rytwinski and Fahrig 2015; Ceia-
Hasse et al. 2017), with well-documented cases, particularly 
in wild cats (e. g., Ferreras et al. 1992; Taylor et al. 2002).  In 
Mexico, up until this report, no estimates of the number of 
roadkill events involving wild cats in the country was avail-
able to document the potential impact of this phenomenon 
on the conservation of the species.  However, we now know 
that at least 115 individuals of the six species were killed by 
vehicle collision events between 1982 and 2017. 

No records involving wild cats are reported in specific 
works on the quantification of roadkill events in Mexico 
(González-Gallina and Benítez-Badillo 2013), suggesting 
sporadic collision of these species by vehicles.  However, 
despite the important efforts carried out in studies about 
animals killed on mexican roads, these have focused on a 
few road stretches and involving short periods of time (e .g., 
Morales-Mavil et al. 1997; Grosselet et al. 2008; González-
Gallina et al. 2013; Pacheco-Figueroa et al. 2013), hence lim-
iting its impact when seeking to understand the dynamics 
of this phenomenon at the national level (González-Gallina 
and Benítez-Badillo 2013).  The information survey in differ-
ent media allowed to establish the incidence of this phe-
nomenon despite the absence of reports specifically men-
tioning felids in formal road surveys.  This work points to 
the states where this type of studies should be conducted 
to gather further information.

It has been proposed that the vulnerability of wildlife 
species such as felids increases directly with road density 
(Cullen et al. 2016).  Particularly for Mexico, the northeast 
and south-southeast regions of the country were identi-
fied as areas where several species of wild cats are exposed 
to high road densities (Ceia-Hasse et al. 2017).  Despite the 
above, there are states for which just a few roadkill events, 
if any, have been reported, despite the fact that extensive 
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Figure 2. a) Specimen of Herpailurus yagouaroundi recorded on La Ventosa 
road, Oaxaca. Photograph: Alejandro Tepatlán Vargas.  b) Specimen of Herpailurus 
yagouaroundi recorded on the Tizimín road, Yucatán.  Photograph: Diana F. Zamora 
Bárcenas.  c) Specimen of Leopardus pardalis recorded near the Federal Highway 85, Ejido 
Miguel Hidalgo, Tamaulipas. Photograph: Milton Gildardo Ruiz-Bautista.  d) Specimen 
of Leopardus pardalis in the Puerto Morelos - Playa del Carmen road. Photograph: Victor 
Castelazo-Calva.  e) Specimen of Leopardus wiedii recorded near the Federal Highway 
74 in Nayarit. Photograph: Mark Stackhouse.  f ) Specimen of Lynx rufus on a road in the 
border between the states of Queretaro and Guanajuato.  Photograph: Diana F. Zamora 
Bárcenas.  g) Specimen of Lynx rufus in the Federal Highway 7D El Sueco, Chihuahua. 
Photograph: Mircea Hidalgo Mihart. h) Runover specimen of Panthera onca near the 
Sabancuy-Champoton road, Campeche.  Photograph: Marco Sánchez (CONANP, Laguna 
de Términos). 

areas of their territories are part of the distribution range 
of several species (e. g., Coahuila and Baja California), while 
others report a high number of struck specimens (i. e., Baja 
California Sur) in spite of the low road density (0.08 km/
km2).  This parameter alone does not entirely explain the 
distribution of roadkill records.  Another factor affecting 
this distribution relates to the existence of professionals or 
institutions interested in keeping records of roadkill events.  
Mammal collections were the main source of felid roadkill 
records (34.8 % of the total number of records), the states 
with the highest number of records being those associated 
with a scientific collection, mostly when it focuses on the 
study of the local or regional fauna.  This is the case of the 

comparison between the records in Baja California Sur (road 
density 0.08 km/km2) and Baja California (0.17 km/km2).  Baja 
California Sur reports the largest number of wild cat roadkill 
events, with all records coming from the mammal collection 
of the Centro de Investigaciones del Noroeste (CIBNOR), 
while Baja California, in spite of sharing many of the eco-
logical and environmental conditions with the neighboring 
state (Morrone and Márquez 2003), has no records of struck 
felids, probably because there are no groups of profession-
als interested in the subject.

Our results showed that 72.2 % of the records came from 
published sources available for consultation through formal 
searches (mammal collections or scientific publications); 
this finding strengthens the proposal that as regards roadkill 
events, information surveys should always involve informa-
tion from non-formal sources (Smith and van der Ree 2015).  
However, although many of the records of road-killed felids 

Table 2.  Roadkill records by species and distribution range of the respective 
species in each state of Mexico.  Roadkill records for each species were obtained 
from published (90) and unpublished sources (25).  The presence of the species in 
each state was obtained from overlapping Hall’s distribution polygons (Hall 1981) 
for each species on the political division map of the Mexican Republic. The letter “P” 
indicates that the species is present in the state. “A” indicates that there are roadkill 
records for the species in the state.  As regards the number of species per state, 
the first column corresponds to the presence and the second to records of struck 
species. 

State
Herpailurus 

yagouaroundi
Leopardus 

pardalis
Leopardus 

wiedii
Lynx rufus

Puma 
concolor

Panthera 
onca

Number of 
species per 

state

Aguascalientes P P 2 0

Baja California P P P 3 0

Baja California Sur P A P 2 1

Campeche P A P A P A P P A 5 4

Chiapas P A P P P P 5 1

Chihuahua P P P A P P 5 1

Coahuila P P P P 4 0

Colima P P P A P P P 6 1

Ciudad de México P P 2 0

Durango P P P A P A P 5 2

Estado de  México P A P P P P 5 1

Guanajuato P P 2 0

Guerrero P A P P P P P 6 1

Hidalgo P P P P P 5 0

Jalisco P A P A P A P A P A P A 6 6

Michoacán P A P P P A P P 6 3

Morelos P P P A P P 5 1

Nayarit P P P A P P P 6 1

Nuevo León P A P A P P P 5 2

Oaxaca P A P A P P A P P 6 3

Puebla P P P P A P P 6 1

Querétaro P P A P A P P 5 2

Quintana Roo P P A P A P P A 5 3

San Luis Potosí P P A P P P P 6 1

Sinaloa P P A P P P P 6 1

Sonora P P P A P A P 5 2

Tabasco P A P P P P 6 1

Tamaulipas P P A P P P P 6 1

Tlaxcala P P P P 4 0

Veracruz P P A P A P P P A 6 3

Yucatán P A P A P P P 5 2

Zacatecas             P A P   P   3 1

Total 22 10 25 10 20 7 27 11 32 3 27 4
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in Mexico referred to H. yagouaroundi, L. rufus and P. con-
color (65.2 % of records), in less formal media — particularly 
online media — a high percentage of the records (73.7 %) 
are related to L. pardalis, L. wiedii, and P. onca.  This can be 
explained by the fact that there are animal species that cap-
ture the attention of the public (Clucas et al. 2008).  This is 
the case of wild cats with stripped or spotted fur (e. g., L. par-
dalis, L. wiedii and P. onca), which are conspicuous and are 
part of the Mexican culture and traditions (Saunders 2005), 
added to the fact that governmental and non-governmen-
tal organizations have disseminated their importance and 
conservation status (SEMARNAT 2009).  This is the case of 
the jaguar, a species that recorded five roadkill records in 
the state of Quintana Roo (Supplementary Material 1) from 
news media and that has been followed up for being a spe-
cies with public appeal, i. e. a news target.

The growth of electronic and online media, as well as the 
use of smartphones, has facilitated the spreading of news 
on wildlife roadkill events (Shilling et al. 2015).  In this work, 
we observed a steady increase in the number of felid road-
kill records over the past 10 years, with the largest growth 
in records in digital news.  The growth in the number of 
smartphone users (from 50.6 million users in 2015 to 60.6 
million in 2016; INEGI 2016), coupled with the creation of 
specific platforms for the recording of roadkill incidents — 
such as Fauna Silvestre Atropellada y Fauna Atropellada del 
Noreste (Road-killed Wildlife and Northeastern Road-killed 
Wildlife) available in the NaturaLista platform, or the Obser-
vatorio de Movilidad y Mortalidad de Fauna (Observatory of 
Wildlife Mobility and Mortality) —, promote the recording 

of a growing number of reports, as has happened in other 
countries (Olson et al. 2014; Vercayie and Herremans 2015; 
Shilling et al. 2015).  In this work, only 8.7 % of the records 
of road-killed cats came from citizen science projects.  The 
advancement of information systems through these proj-
ects would facilitate the registration on roadkill events, not 
only of felids but also of other wild mammal species at the 
country level.  The ease of communication by electronic 
means may potentially improve data quality in the moni-
toring of roadkill events by professionals (Olson 2014), pro-
vided the analyses consider the limitations that are intrinsic 
to the type of information collected (e. g., variable sampling 
effort, bias toward larger and more visible species, among 
others; Sarda-Palomera et al. 2012).

This work shows that data on road-killed wild cats is an 
underestimation, since a large number of these events are 
not recorded.  It is therefore imperative to determine whether 
this type of events affects the different wild cat species at the 
population level to the extent that may threaten their long-
term survival.  The majority of wild cat species are listed in a 
risk category (NOM-059-SEMARNAT-2010), and several are 
considered as in danger of extinction (L. pardalis, L. wiedii and 
P. onca).  Collisions with vehicles add to other mortality factors 
such those coming from habitat loss or conflicts with livestock 
(CONANP 2009), and could be even more important (Simon et 
al. 2012, Taylor et al. 2002).  The surveillance of roadkill events 
through systematic long-term monitoring may lead to more 
effective mitigation measures (Grilo et al. 2015).  This work 
should serve as a forewarning to stimulate the development 
of monitoring efforts and appropriate mitigation measures for 
these animals at the national level. 
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Supplementary material 1. 
Records of road-killed felids in Mexico grouped by species.  
Each record includes the road or locality where the collision 
occurred, year of recording, name of the state, the source 
type of the record and origin of the record.  Source types 
are: Mammal Collection (MC), scientific literature (SL), citi-
zen science web page (CSW), report in government media 
(RGM), digital news (DN), non-governmental organization 
(NGO), personal communication (PC).  

  Site Year State
Source 

type
Source 

Herpailurus yagouaroundi

Escárcega 1982 Campeche MC DP

Pablillo Galeana 1989 Nuevo León SL Peña-Mondragón (2004) 

Camino al 
Parque Funeral 
Guadalupe

2003 Nuevo León SL Peña-Mondragón (2004) 

Acapulco - 
Zihuatanejo 
2.5km E de 
Zihuatanejo 

2007 Guerrero SL Almazan-Catalan et al. (2013)

México-
Acapulco 
3km NO Tierra 
Colorada

2007 Guerrero SL Almazan-Catalan et al. (2013)

Valentín Gómez 
Farías

2009 Campeche MC VER-MAM IIB-UV1

Carretera 
Federal 
Escárcega-
Chetumal Km 7

2010 Campeche MC VER-MAM IIB-UV1

Arriaga- 
Ocozocoautla

2010 Chiapas NGO http://www.profepa.gob.mx/
innovaportal/v/5398/1/mx.wap/
rescata__profepa_3_felinos_
salvajes__catalogados_como_
especies_amenazadas.html

La  Huerta-
Melaque

2010 Jalisco PC Núñez R.

Nueva Alemania 
cerca de puente 
Mal paso

2013 Chiapas DN http://www.oem.com.mx/
diariodelsur/notas/n3038422.
htm

Melaque-
Tomatlán

2013 Jalisco PC Núñez R.

La Ventosa 2013 Oaxaca PC Tepatlán-Vargas A. 

La Huacana-
Lázaro Cárdenas

2014 Michoacán PC Núñez R.

El Despoblado 2015 Estado de 
México

CSW Conabio, Naturalista http://
naturalista.conabio.gob.mx/

Carretera La 
Ventosa

2015 Oaxaca PC McAndrews A.

Tzimin 2015 Yucatán PC Zamora Bárcenas D. F. 

Carretera Jititol-
Tuxtla Gutiérrez

2016 Chiapas PC Hidalgo Mihart M. 

Jolochero 2016 Tabasco CSW Conabio, Naturalista http://
naturalista.conabio.gob.mx/

Carretera 
Coatzacoalcos-
Cárdenas

2017 Tabasco DN http://www.jornada.unam.mx/
ultimas/2017/03/04/rescatan-
en-tabasco-a-jaguarundi-
presuntamente-atropellado

Parque 
Ecológico 
Chipinque A.C. 

? Nuevo León SL Peña-Mondragón (2004) 

Rancho 
Lomas Bonito, 
Montemorelos

? Nuevo León SL Peña-Mondragón (2004) 

Leopardus pardalis

Carretera 9, 
Rosario

1989 Sinaloa SL Brown y López-González (2001)

Pochutla-
Huatulco

2003 Oaxaca SL Meraz et al. (2010)

Parque 
Ecológico 
Jaguarundi, 
La Cangrejera, 
Coatzacoalcos

2011 Veracruz MC CNMA1

Carretera 
Escarcega-
Chetumal, Ejido 
Nuevo Conhuas

2012 Campeche MC CM-UAC1

El Roble 2012 Sinaloa DN http://www.nnc.mx/movil/
articulos/?idarticulo=80533

Bacalar-Altos de 
Sevilla

2013 Quintana 
Roo

DN SIPSE, Novedades de Quintana 
Roo http://sipse.com/
novedades/atropellan-un-
ejemplar-de-jaguar-huia-de-
incendio-forestal-24441.html

Calakmul 2014 Campeche NGO http://pronatura-ppy.blogspot.
mx/2014/11/efectos-de-la-
infraestructura-sobre-la.html

Calakmul, Ejido 
Constitución

2014 Campeche MC CM-UAC1

Puerto 
Vallarta-El 
Tuito (Conchas 
Chinas)

2015 Jalisco NGO http://www.profepa.gob.mx/
innovaportal/v/7850/1/mx/
atiende_profepa__denuncias_
ciudadanas_y_captura__dos_
ejemplares_de_vida_silvestre_
en_sinaloa.html

San Juan-
Tacuitapa

2015 Sinaloa DN El Debate, Mazatlán http://
www.debate.com.mx/
mazatlan/Video-Ocelote-
muere-atropellado-en-San-
Ignacio-20150705-0045.html

Cozumel 
carretera 
costera

2016 Quintana 
Roo

DN SIPSE, Novedades de 
Quintana Roo http://sipse.
com/novedades/atropellan-
a-ocelote-en-cozumel-fauna-
endemica-197373.html

Abratanchipa 2016 San Luis 
Potosi

CSW Conabio, Naturalista http://
naturalista.conabio.gob.mx/

Carretera 
Federal 85 
límites entre 
Linares y 
Montemorelos

2016 Nuevo León PC  Ruiz Bautista M.G.

Carretera 
Federal 85 Mpio. 
Villagrán

2016 Tamaulipas CSW Conabio, Naturalista http://
naturalista.conabio.gob.mx/

Carretera 
Federal 307, 
entre Puerto 
Morelos y Playa 
del Carmen

2016 Quintana 
Roo

PC Castelazo Calva V. 

http://www.profepa.gob.mx/innovaportal/v/5398/1/mx.wap/rescata__profepa_3_felinos_salvajes__catalogados_como_especies_amenazadas.html
http://www.profepa.gob.mx/innovaportal/v/5398/1/mx.wap/rescata__profepa_3_felinos_salvajes__catalogados_como_especies_amenazadas.html
http://www.profepa.gob.mx/innovaportal/v/5398/1/mx.wap/rescata__profepa_3_felinos_salvajes__catalogados_como_especies_amenazadas.html
http://www.profepa.gob.mx/innovaportal/v/5398/1/mx.wap/rescata__profepa_3_felinos_salvajes__catalogados_como_especies_amenazadas.html
http://www.profepa.gob.mx/innovaportal/v/5398/1/mx.wap/rescata__profepa_3_felinos_salvajes__catalogados_como_especies_amenazadas.html
http://www.oem.com.mx/diariodelsur/notas/n3038422.htm
http://www.oem.com.mx/diariodelsur/notas/n3038422.htm
http://www.oem.com.mx/diariodelsur/notas/n3038422.htm
http://www.nnc.mx/movil/articulos/?idarticulo=80533
http://www.nnc.mx/movil/articulos/?idarticulo=80533
http://pronatura-ppy.blogspot.mx/2014/11/efectos-de-la-infraestructura-sobre-la.html
http://pronatura-ppy.blogspot.mx/2014/11/efectos-de-la-infraestructura-sobre-la.html
http://pronatura-ppy.blogspot.mx/2014/11/efectos-de-la-infraestructura-sobre-la.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
http://www.profepa.gob.mx/innovaportal/v/7850/1/mx/atiende_profepa__denuncias_ciudadanas_y_captura__dos_ejemplares_de_vida_silvestre_en_sinaloa.html
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Carretera 
Tixméhuac

2016 Yucatán DN http://surcaribenoticias.com/
index.php/2016/09/28/muere-
otro-jaguar-es-atropellado-en-
carretera-de-yucatan/

Tzucacab 2016 Yucatán PC Zamora Bárcenas D. F.

Carretera 
Federal 207 
entre Puerto 
Morelos y Playa 
del Carmen

2017 Quintana 
Roo

DN http://www.miCancún.
mx/2017/02/23/atropellan-
jaguar-en-la-carretera-Cancún-
playa-del-carmen/

Carretera Leona 
Vicario-Puerto 
Morelos

2017 Quintana 
Roo

PC Castelazo Calva V. 

Carretera 
desconocida

2017 Campeche MC CM-UAC1

Leopardus wiedii

Poblado de 
Lerma Mpio. 
Campeche

2007 Campeche MC CM-UAC1

Carretera a 5 
Palos

2013 Veracruz MC VER-MAM IIB-UV1

Trapichillos 2014 Colima RGM http://www.profepa.gob.mx/
innovaportal/v/6628/1/mx.wap/
rescata_profepa_ejemplar_de_
tigrillo_en_colima.html

Melaque-
Tomatlán

2014 Jalisco PC Nuñez R.

km 30 Autopista 
Campeche-
Champotón,  
Villamadero

2015 Campeche MC CM-UAC1

Carretera Edzna-
Campeche, 
Mpio. 
Campeche

2015 Campeche MC CM-UAC1

Avenida 
Universidad, 
Othon P. Blanco

2015 Quintana 
Roo

DN Diario Respuesta http://www.
diariorespuesta.com.mx/
policiaco/atropella-acelerado-
conductor-a-tigrillo/

Carretera 
federal 74

2016 Nayarit CSW Conabio, Naturalista http://
naturalista.conabio.gob.mx/

Chankana-
Cozumel

2016 Quintana 
Roo

DN Impctonoticias.mx http://
impactonoticias.mx/video-
ocelote-muere-atropellado-
cuando-buscaba-agua/

Xilitla 2016 Querétaro DN Opinión Pública http://
opinionpublicaslp.com/index.
php/zona-huasteca/xilitla/3669-
matan-un-tigre-en-xilitla

Carretera 
Federal 
Campeche-
Mérida, Kobén

200? Campeche MC CM-UAC1

Lynx rufus

4.5 km S, 2.8 
km E San 
Atenógenes

1985 Durango MC CRD1

1 Km E Emilio 
Portes Gil Pue

1990 Puebla PC González Christen A. 

12.2 km N, 
20.0 km W 
Sombrerete

1990 Zacatecas MC CRD1

Vicente 
Guerrero

1994 Durango MC CRD1

El Centenario, 
14.5 km W La 
Paz

1997 Baja 
California 
Sur

MC CIBNOR1

El Centenario, 
14.5 km W La 
Paz

19992 Baja 
California 
Sur

MC CIBNOR1

El Centenario, 
14.5 km W La 
Paz

19992 Baja 
California 
Sur

MC CIBNOR1

El Comitán, 17.5 
km W La Paz

19992 Baja 
California 
Sur

MC CIBNOR1

El Comitán, 17.5 
km W La Paz

19992 Baja 
California 
Sur

MC CIBNOR1

11 km NE Súchil 1999 Durango MC CRD1

17.5 km N La 
Paz

2000 Baja 
California 
Sur

MC CIBNOR1

El Comitán, 17.5 
km W La Paz

2000 Baja 
California 
Sur

MC CIBNOR1

El Centenario, 
14.5 km W La 
Paz

2000 Baja 
California 
Sur

MC CIBNOR1

Pátzcuaro-
Uruapan

2000 Michoacán PC Nuñez R.

km 53 carr. 
Durango-
Canatlán, cerca 
J. Guadalupe 
Aguilera

2003 Durango MC CRD1

La Paz 2004 Baja 
California 
Sur

MC CIBNOR1

km 37 carr. 
Durango-
Mezquital

2004 Durango MC CRD1

El Triunfo 2005 Baja 
California 
Sur

MC CIBNOR1

6.8 km S, 1.3 km 
W La Zarca

2005 Durango MC CRD1

Santa Anita 20092 Baja 
California 
Sur

MC CIBNOR1

Santa Anita 20092 Baja 
California 
Sur

MC CIBNOR1

Balneario 
Acatita

2009 Durango MC CRD1

3.73 km NE Villa 
Ocampo

2009 Durango MC CRD1

Huejuquilla-
Tenzompa

2009 Jalisco DN http://verdebandera.com.mx/
mueren-linces-en-carreteras-
de-jalisco/

Huejuquilla-
Bolaños

2009 Jalisco DN http://verdebandera.com.mx/
mueren-linces-en-carreteras-
de-jalisco/

1.7 km S, 0.5 km 
W 5 de Mayo

2010 Durango MC CRD1

Ciudad 
Constitucion

2011 Baja 
California 
Sur

MC CIBNOR1

http://www.profepa.gob.mx/innovaportal/v/6628/1/mx.wap/rescata_profepa_ejemplar_de_tigrillo_en_colima.html
http://www.profepa.gob.mx/innovaportal/v/6628/1/mx.wap/rescata_profepa_ejemplar_de_tigrillo_en_colima.html
http://www.profepa.gob.mx/innovaportal/v/6628/1/mx.wap/rescata_profepa_ejemplar_de_tigrillo_en_colima.html
http://www.profepa.gob.mx/innovaportal/v/6628/1/mx.wap/rescata_profepa_ejemplar_de_tigrillo_en_colima.html
http://www.diariorespuesta.com.mx/policiaco/atropella-acelerado-conductor-a-tigrillo/
http://www.diariorespuesta.com.mx/policiaco/atropella-acelerado-conductor-a-tigrillo/
http://www.diariorespuesta.com.mx/policiaco/atropella-acelerado-conductor-a-tigrillo/
http://www.diariorespuesta.com.mx/policiaco/atropella-acelerado-conductor-a-tigrillo/
http://opinionpublicaslp.com/index.php/zona-huasteca/xilitla/3669-matan-un-tigre-en-xilitla
http://opinionpublicaslp.com/index.php/zona-huasteca/xilitla/3669-matan-un-tigre-en-xilitla
http://opinionpublicaslp.com/index.php/zona-huasteca/xilitla/3669-matan-un-tigre-en-xilitla
http://opinionpublicaslp.com/index.php/zona-huasteca/xilitla/3669-matan-un-tigre-en-xilitla
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32 km S, 11 km 
W Santa Rosalia

2012 Baja 
California 
Sur

MC CIBNOR1

Carretera 
Federal 7D El 
Sueco

2013 Chihuahua PC Hidalgo Mihart M. 

Límites 
Querétaro-
Guanajuato

2013 Querétaro PC Zamora Bárcenas D. F. 

Carr. 
Guadalajara-
Ameca,

2014 Jalisco CSW Conabio, Naturalista, Fauna 
Silvestre Atropellada   http://
naturalista.conabio.gob.mx/

Carretera 
Federal 160 
Pasando 
Entronque 
Jaltetelco-
Oaxtepec

2014 Morelos PC González Gallina A.

13 km N Jesus 
Maria

2015 Baja 
California 
Sur

MC CIBNOR1

5 km S, La Paz 2015 Baja 
California 
Sur

MC CIBNOR1

Carretera 
Federal 40 
Durango-
Gómez Palacio

2015 Durango CSW Conabio, Naturalista, Fauna 
Silvestre Atropellada   http://
naturalista.conabio.gob.mx/

Carretera 
Federal 190

2015 Oaxaca CSW Conabio, Naturalista, Fauna 
Silvestre Atropellada   http://
naturalista.conabio.gob.mx/

Carretera 
Federal 45 Villa 
Insurgentes

2015 Zacatecas CSW Conabio, Naturalista, Fauna 
Silvestre Atropellada   http://
naturalista.conabio.gob.mx/

La Paz 2016 Baja 
California 
Sur

MC CIBNOR1

Los Planes 2016 Baja 
California 
Sur

MC CIBNOR1

Nogales-La 
Escondida

2016 Sonora CSW Conabio, Naturalista, Fauna 
Silvestre Atropellada   http://
naturalista.conabio.gob.mx/

Carretera 
Federal 2 Agua 
Prieta-Imuris

20162 Sonora NGO Sky Island Alliance

Carretera 
Federal 2 Agua 
Prieta-Imuris

20162 Sonora NGO Sky Island Alliance

Carretera 
Federal 2 Agua 
Prieta-Imuris

20162 Sonora NGO Sky Island Alliance

Carretera 
Federal 2 Agua 
Prieta-Imuris

20162 Sonora NGO Sky Island Alliance

Carretera 
Federal 2  
Ciudad Juárez-
Agua Prieta

20162 Sonora NGO Sky Island Alliance

Carretera 
Federal 2  
Ciudad Juárez-
Agua Prieta

20162 Sonora NGO Sky Island Alliance

Mazapil, Ejido 
Mahoma

20162 Zacatecas PC Martínez Hernández A. 
reportados por Ing. A.I. Rangel 
Galicia  

Mazapil, Ejido 
Mahoma

20162 Zacatecas PC Martínez Hernández A. 
reportados por Ing. A.I. Rangel 
Galicia  

Carretera 
Federal 15, 
Hermosillo-
Tucson, km 92

20172 Sonora PC Juan Carlos Bravo

Carretera 
Federal 15, 
Hermosillo-
Tucson, km 138

20172 Sonora PC Juan Carlos Bravo

Puma concolor

Minatitlán-
Manzanillo

2013 Jalisco PC Nuñez R. 

Durango-
Gómez Palacio

2013 Durango DN AM Léon http://www.am.com.
mx/leon/mexico/desaparece-
cuerpo-de-puma-atropellado-
en-durango-57086.html

Durango-
Mazatlan

2014 Durango RGM http://www.profepa.gob.mx/
innovaportal/v/6298/1/mx/
atiende_profepa_muerte_de_
puma_en_durango.html

Lagos de 
Moreno-San 
Luis

2014 Jalisco DN Zacatecas On line http://
zacatecasonline.com.mx/
noticias/policia/40450-
atropellan-a-un-puma-en-
autopista-de-lagos-de-moreno.
html

Carretera 
Federal 2 
Ciudad Juárez-
Agua Prieta

2015 Sonora PC Bravo J.C. registro de Pérez-
Cantú J.M.

Panthera onca

Melaque-
Tomatlán

2000 Jalisco PC Nuñez R. 

Poblado de 
Cobá

2014 Quintana 
Roo

DN SIPSE- Novedades de 
Quintana Roo  http://sipse.
com/novedades/un-jaguar-
menos-automovil-a-exceso-de-
velocidad-lo-mata-101266.html

Cd. Mendoza-
Córdoba

2014 Veracruz DN El Mundo de Orizaba http://
www.elmundodeorizaba.
com/noticias/expediente/181-
principal/1493314

Sabancuy-
Champotón

2015 Campeche PC Sánchez M. (CONANP Laguna de 
Términos)

Sian Kaán 
Carretera 307 

2015 Quintana 
Roo

DN El Universal, Union, Cancún 
Qroo. http://www.unionCancún.
mx/articulo/2015/07/01/RGM/
el-tierno-jaguar-que-murio-
atropellado

Tulum-Playa del 
Carmen

2015 Quintana 
Roo

DN Enfoque Radio http://
enfoqueradio.com.mx/hallan-
atropellado-y-muerto-a-un-
jaguar-en-la-carretera-federal-
tulum-playa-del-carmen/

Tulum-Playa del 
Carmen

2016 Quintana 
Roo

DN Reverso Revista  http://
reversomx.com/muere-jaguar-
arrollado-en-carretera/

  Escárcega-Xpujil ? Campeche SL Colchero et al. (2011) 

1 Acronyms of the Mammal Collections: mentioned in the table.-
CIBNOR .- Colección de Mamíferos del Centro de Investigaciones 
Biológicas del Noroeste; CM-UAC.- Colección Mastozoológica de la 
Universidad Autónoma de Campeche; CNMA.- Colección Nacional 
de Mamíferos CRD.- Colección Científica de Fauna Silvestre Instituto 
Politécnico Nacional; DP.- Colección Osteológica del Laboratorio 
de Arqueozoología “M. en C. Ticul Álvarez Solórzano” del Instituto 

http://www.am.com.mx/leon/mexico/desaparece-cuerpo-de-puma-atropellado-en-durango-57086.html
http://www.am.com.mx/leon/mexico/desaparece-cuerpo-de-puma-atropellado-en-durango-57086.html
http://www.am.com.mx/leon/mexico/desaparece-cuerpo-de-puma-atropellado-en-durango-57086.html
http://www.am.com.mx/leon/mexico/desaparece-cuerpo-de-puma-atropellado-en-durango-57086.html
http://www.profepa.gob.mx/innovaportal/v/6298/1/mx/atiende_profepa_muerte_de_puma_en_durango.html
http://www.profepa.gob.mx/innovaportal/v/6298/1/mx/atiende_profepa_muerte_de_puma_en_durango.html
http://www.profepa.gob.mx/innovaportal/v/6298/1/mx/atiende_profepa_muerte_de_puma_en_durango.html
http://www.profepa.gob.mx/innovaportal/v/6298/1/mx/atiende_profepa_muerte_de_puma_en_durango.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
http://zacatecasonline.com.mx/noticias/policia/40450-atropellan-a-un-puma-en-autopista-de-lagos-de-moreno.html
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Nacional de Antropología e Historia; VER-MAM IIB-UV.- Colección 
de Vertebrados de Investigaciones Biológicas de la Universidad 
Veracruzana. 2 The records corresponded to various specimens 
collected in the same year, from the same site, and come from the 
same source.
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