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 Abstract 

The study of the mammalian community structure is basic knowledge for the conservation of the group. The 

objective of the study was to describe the diversity of mammals in Tequila municipality, Veracruz, Mexico, 

using the phototramp technique. From September 2014 to April 2015, 11 phototramps were installed at 500 

m from each other, to cover most of the geographic surface of the municipality. Each photocaptured 

mammal was identified with specialized guides and its risk category was verified in Mexican legislation and 

the structure of the mammalian community was described by the effective number of species. A richness of 

16 species of mammals was recorded, of which eight species were rare and eight were abundant, indicating 

a balanced community due to the balanced proportion between carnivores, omnivores and herbivores. The 

study recorded three species of mammals at risk of extinction and, in addition, an endemic species from 

Mexico. To conserve the wealth of mammals it is necessary to implement actions to improve and enrich the 

habitat and a program of sustainable management of biodiversity by the indigenous society of Tequila, 

Veracruz. 

Keywords: coniferous forest, mountain mesophilic forest, conservation, phototramp, mastozoology. 
 

Resumen 

El estudio de la estructura de la comunidad de mamíferos es conocimiento básico para la conservación de 

este grupo. El objetivo del estudio fue describir la diversidad de mamíferos en el municipio de Tequila, 

Veracruz, México, mediante la técnica del fototrampeo. De septiembre del 2014 a abril del 2015, se 

instalaron 11 fototrampas dispuestas a una distancia de 500 m entre sí, para abarcar la mayor parte de la 

superficie geográfica del municipio. Cada mamífero fotocapturado se identificó con guías especializadas y 

su categoría de riesgo se constató en la legislación mexicana y la estructura de la comunidad de mamíferos 

se describió mediante el número efectivo de especies. Se registró una riqueza de 16 especies de 

mamíferos, de las cuales ocho especies fueron raras y ocho fueron abundantes, lo que indica una 

comunidad en equilibrio debido a la proporción balanceada entre carnívoros, omnívoros y herbívoros. En 

el estudio se registraron tres especies de mamíferos en riesgo de extinción y, además, una especie 

endémica de México. Para conservar la riqueza de mamíferos se requiere implementar acciones de 

mejoramiento y enriquecimiento del hábitat y un programa de manejo sustentable de la biodiversidad por 

la sociedad indígena de Tequila, Veracruz. 

Palabras clave: bosque de coníferas, bosque mesófilo de montaña, conservación, fototrampeo, 

mastozoología. 
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INTRODUCTION 

Mammals are considered a key group in the structure and function of the ecosystem, but 

in Veracruz, these vertebrates are the least studied and with the greatest threat of 

extinction (Peterson et al., 2000). The community of mammals has a biological structure 

that is very sensitive to anthropogenic disturbances (Vázquez and Gastón, 2005) and to 

changes in the heterogeneity of its habitat (García-Burgos et al., 2014), thus generating 

knowledge about the richness and abundance of this group in little-known or explored 

geographic regions, it is essential to implement conservation strategies (Ceballos, 2007). 

 

In the territory of Veracruz state, Mexico, the presence of 195 species of mammals is 

reported, of which 30% (60 species) are monotypic, 18.5% (36 species) are endemic to 

Mexico and approximately 0.5% represent an endemic species (Habromys simulatus) 

(González-Christen and Delfín-Alfonso 2016). The Veracruz state is politically divided into 

several eco-geographical and socioeconomic regions, being Las Montañas region, 

located in the center of the state (Secretaria de Planeación and INEGI, 2010), an area 

little explored and with little knowledge about the community of mammals (González-

Christen et al., 2003). Las Montañas region, located within the physiographic region of the 

Sierra Madre Oriental, is considered the most important of the Transverse Neovolcanic 

Axis of Mexico, because the transition zone of mammalian species of nearctic and 

neotropical affinity converges (Fa and Morales, 1999) . Therefore, studying the diversity 

of mammals in this region represents a contribution to knowledge about the richness and 

abundance of mammals and it is the basis for decision-making on management and 

conservation (González-Christen et al., 2006). 

 

In Las Montañas region, studies on mammalian diversity (Serna-Lagunes et al., 2019 a), 

predator-prey interactions (Serna-Lagunes et al., 2019 b) and the effects of anthropogenic 

disturbance on the mammalian community (Macario-Cueyactle et al. 2019), point out that 

the socioeconomic conditions that prevail in the region may be affecting the mammalian 

community. For example, in municipalities of Veracruz with higher rates of poverty, illegal 

exploitation and indiscriminate and unplanned use of biodiversity are increasing (Cruz-

Angón, 2011). Studying the community of mammals in socioeconomically vulnerable 

zones and with human-mammalian conflicts (Valdez et al., 2006; Vázquez y Gastón, 

2005), can provide basic/essential information to plan actions where society is 

incorporated in the sustainable management of wildlife and their habitat (Rodríguez-

Macedo et al., 2014), in order to minimize the overexploitation of their populations and the 

pressure on their habitat (González-Christen, 2011). 

 

In the southeastern part of Las Montañas region, Veracruz, Tequila municipality is home 

to an indigenous population with a very high degree of marginalization (Apodaca-

González et al., 2014). In this sense, the municipality represents a scenario to study a) 

https://www.sciencedirect.com/science/article/abs/pii/S0006320799000749
https://link.springer.com/chapter/10.1007/978-1-4020-5283-5_5
http://www.scielo.org.mx/scielo.php?pid=S0065-17372014000200006&script=sci_arttext
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/06-0134?casa_token=kG7hDTSwvtcAAAAA%3AXrlWUOUqd2U-t4AOq3yeNAT8TRwBQA8P5cFw4YFh29IHUjRYCvQX3M8pXFTc7LFAx2uK4pcYEUDXD3sNeg
https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone.
http://www.veracruz.gob.mx/wp-content/uploads/sites/2/2014/04/tf07-pr-montana.pdf
https://www.researchgate.net/publication/292773739_Sintesis_del_conocimiento_de_los_mamiferos_silvestres_del_Estado_de_Veracruz
https://www.researchgate.net/publication/292773739_Sintesis_del_conocimiento_de_los_mamiferos_silvestres_del_Estado_de_Veracruz
https://books.google.com.mx/books?hl=es&lr=&id=S9R1rizLwD0C&oi=fnd&pg=PA199&dq=Mammals+and+Protected+Area+in+the+Trans-Mexican+Neovolcanic+Belt&ots=9C_gKmPhzA&sig=OW8vFahPeua5Me8gkSGFLzDz86Q#v=onepage&q=Mammals%20and%20Protected%20Area%20in%20the%20Trans-Mexican%20Neovolcanic%20Belt&f=false
https://www.uv.mx/cienciahombre/revistae/vol19num3/articulos/mamiferos/index.htm
http://era.ujat.mx/index.php/rera/article/view/2054
http://abc.museucienciesjournals.cat/volumen-42-1-2019-abc/temporal-overlap-in-the-activity-of-lynx-rufus-and-canis-latrans-and-their-potential-prey-in-the-pico-de-orizaba-national-park-mexico/?lang=es
http://era.ujat.mx/index.php/rera/article/view/2083
https://www.biodiversidad.gob.mx/region/EEB/pdf/Veracruz/Volumen_I/EEVeracruz_VolumenI.zip
https://www.biodiversidad.gob.mx/region/EEB/pdf/Veracruz/Volumen_I/EEVeracruz_VolumenI.zip
https://bioone.org/journals/wildlife-society-bulletin/volume-34/issue-2/0091-7648(2006)34%5b270%3aWCAMIM%5d2.0.CO%3b2/Wildlife-Conservation-and-Management-in-Mexico/10.2193/0091-7648(2006)34%5b270:WCAMIM%5d2.0.CO;2.short#:~:text=Mexico%20ranks%20in%20the%20top,states%20relegated%20a%20minimum%20role.
https://link.springer.com/chapter/10.1007/978-1-4020-5283-5_5
https://link.springer.com/chapter/10.1007/978-1-4020-5283-5_5
http://www.revista.ib.unam.mx/index.php/bio/article/view/97/0
http://www.revista.ib.unam.mx/index.php/bio/article/view/97/0
http://siaversedema.org.mx/wp-content/uploads/2018/04/publicacion/Biodiversidad%20Estudio%20Estado%20Vol%20II.pdf
http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf
http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf
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threats, habitat loss and socioeconomic factors that impact the mammalian community 

(Tlapaya and Gallina, 2010; Macario-Cueyactle et al., 2019), b) have a clear diagnosis of 

the species or group of mammalian species that are being overexploited due to the uses 

that indigenous peoples place on wild fauna (Ojasti and Dallmeier, 2000) and c) to identify 

mammalian species whose minimum population size viable may be compromised (Mavíl 

and Cañedo, 1998). If this biological information is available, precautionary 

recommendations can be developed that reduce the risk of local extinction of mammalian 

species (González-Christen et al., 2006). 

Based on the above, the objective of the study was to describe the diversity of mammals 

in the municipality of Tequila, Veracruz, using the photo trapping technique, in order to 

generate knowledge for their conservation. 

 

MATERIAL AND METHODS 

Study area. This study was carried out in the municipality of Tequila, Veracruz, Mexico, 

located at coordinates 18° 42', 18° 48' of North Latitude and 96° 57', 97° 08' of West 

Longitude (figure 1). It has an area of 99.7 km2 and an altitude that varies between 600 

and 2,700 meters above sea level. It presents two types of climate: the first is determined 

by a temperate-humid-extreme climate (56% of the territory) with abundant rains in 

summer [(C (m) (w)], and a second climatic group that brings together a semi-warm 

climate -humid (32% of the territory), with abundant rains in summer [(A) C (m)] and semi-

warm-humid (12% of the territory), with abundant rains throughout the year [(A) C (fm)]. 

The average annual temperature and precipitation is 18 °C and 1,496 mm, respectively 

(INAFED, 2019). 

Three types of vegetation converge in the municipality: pine forest, mountain mesophilic 

forest and high evergreen forest (INAFED, 2019). These types of vegetation interact 

forming a gradient of environmental heterogeneity, due to the altitudinal proximity between 

these types of vegetation (Cházaro-Basáñez, 1992). In biogeographic terms, the 

municipality is immersed in one of the priority regions for the conservation of mammals in 

Mexico (Espinosa, 2003; García-Marmolejo et al., 2008). 

 

Tequila municipality is in the number three position, in terms of coffee production (8.7% 

of the regional production registered in the Fortín Irrigation District), obtained from 

indigenous municipalities of Veracruz state (Apodaca-González et al., 2014). Tequila 

society is considered to be in a situation of greater vulnerability and with a very high 

degree of marginalization. In other words, they lack education (in Tequila there is a 

population of 30.2% illiterate and 54.7% of the population has not finished the basic 

education level), lack of access to food (88.8% of the population is in a degree of moderate 

to extreme poverty, 10.6% have social deprivation; while 0.1% is the vulnerable population 

due to lack of economic income and 0.5% is the population that is not in poverty or in 

conditions of vulnerability), with a high social lag rate; placing the municipality of Tequila 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000200002
http://era.ujat.mx/index.php/rera/article/view/2083
https://bibliotecavirtualaserena.files.wordpress.com/2017/11/libro-de-manejo-de-fauna-de-ojasti.pdf
https://www.redalyc.org/pdf/575/57507308.pdf
https://www.redalyc.org/pdf/575/57507308.pdf
https://www.uv.mx/cienciahombre/revistae/vol19num3/articulos/mamiferos/index.htm
http://siglo.inafed.gob.mx/enciclopedia/EMM30veracruz/municipios/30168a.html
http://siglo.inafed.gob.mx/enciclopedia/EMM30veracruz/municipios/30168a.html
https://cdigital.uv.mx/bitstream/handle/123456789/5133/199210P67.pdf?sequence=2&isAllowed=y
https://www.redalyc.org/pdf/458/45874208.pdf
https://www.redalyc.org/pdf/457/45712056005.pdf
http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf
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in the 11th position of the municipalities with the greatest social backwardness in Veracruz 

(INEGI, 2010). 

 

In Tequila municipality, the land allocation for the establishment of coffee plantations has 

been extended to areas of natural occurrence of mammals, this may increase the 

probability of hunting on local wildlife; but we have scarce data on the hunting of 

vertebrates in Tequila municipality, both as hunted species and for catch volumes. 

According to studies carried out on cultural aspects of the Tequila society, it indicates the 

hunt of the “tiger”, a ritual practiced by indigenous groups for the reaffirmation and 

preservation of the traditions that are part of their culture (Cuicahua and Xotlanihua, 2008). 

Another problem that occurs in this municipality is the disturbance of the mammalian 

habitat, due to the change in land use of the native vegetation that is replaced by another 

type of anthropic coverage, which represents an environmental mosaic with wide 

heterogeneity that they form agroecosystems, since there is 21.9 km2 of surface area of 

the municipality destined to agriculture (coffee, cherry, grain corn and beans); 13.3% is 

constituted by a cover of mountain mesophilic forest, 64.1% corresponds to secondary 

vegetation and 0.5% is the surface corresponding to urban areas (INEGI, 2010). 

 

Monitoring and taxonomic identification of mammals. The monitoring of mammals 

was carried out during the period from September 2014 to April 2015. During this period, 

11 camera traps (Cuddeback® and Bushnell®) remained active to take photographs for 24 

h, every 30 s when motion was detected. The cameras were held on the stem of a tree at 

an average height of 50 cm from the ground, they were installed at an average distance 

of 500 m between cameras and a strategic place was located at each site (permanent 

water sources, wildlife trails, fruit trees, cliffs, etc.), to increase the probability of capture 

(Chávez et al., 2013). The photocaptured mammals were taxonomically identified by 

comparing the descriptive phenotypic characters of each species (Ramírez-Pulido et al. 

2014). 

Analysis of data. In order to evaluate the effectiveness of mammalian monitoring, the 

sampling effort indicator was used (represented in trap days). It was calculated using the 

number of days in the sampling period multiplied by the number of camera traps used in 

monitoring (Monroy-Vilchis et al., 2011). To estimate the coverage of the sampled surface, 

the buffer zone covering the sampling surface range was obtained (Chávez et al. 2013). 

A mean range of 250 m in diameter was established from the center of each phototrapping 

(figure 1). 

 

From the taxonomically identified mammals, a taxonomic list was prepared, which was 

ordered based on the nomenclature proposed by Ramírez-Pulido et al. (2014) and for 

each species, its risk category was found in Official Mexican Standard 059-SEMARNAT-

2010 (DOF 2010). 

 

http://www3.inegi.org.mx/rnm/index.php/catalog/71
https://cdigital.uv.mx/bitstream/handle/123456789/8919/tra4_p15-18_2010-0.pdf?sequence=2&isAllowed=y
http://www3.inegi.org.mx/rnm/index.php/catalog/71
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf
https://repository.si.edu/handle/10088/33974
https://repository.si.edu/handle/10088/33974
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442011000100033
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf
https://repository.si.edu/handle/10088/33974
https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
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Figure 1. Location of the study area and monitoring characteristics of the mammal community of 

Tequila municipality, Veracruz 

 

Before performing the diversity analysis, the mammalian photocaptures were classified 

as independent records by species (or number of different individuals), when they met the 

following criteria: 1) in consecutive photographs where animals of the same species were 

photocaptured, but that are fully distinguishable, 2) photographs in which it was not 

possible to identify different individuals, but whose photocaptures were taken 3 h apart, 

and 3) distinction of each individual in photographs of several individuals (Chávez et al., 

2013; Serna-Lagunes et al., 2019 b). 

 

In the Excel® program, a data matrix of records by species was constructed, ordered from 

highest to lowest. This file was configured to perform the analysis of a biological 

community, through the observed frequency of mammals in the monitoring; therefore, the 

structure of the mammal community of the municipality of Tequila was described by the 

prediction and species diversity estimators proposed by Chao and Jost (2015), as n: 

sample size; that is, the number of individuals of all registered mammalian species; 

number of species observed (D, equivalent to species richness), the proportion of 

coverage of the sample (C) and its coefficient of variation (CV). 

http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf
http://abc.museucienciesjournals.cat/volumen-42-1-2019-abc/temporal-overlap-in-the-activity-of-lynx-rufus-and-canis-latrans-and-their-potential-prey-in-the-pico-de-orizaba-national-park-mexico/?lang=es
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/2041-210X.12349
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The descriptive analysis also included the number of individuals observed for a rare group 

(n_rare), number of species observed in a rare group (D_rare), estimator of coverage of 

the sample of the rare group (C_rare) and its coefficient of variation of the rare group. 

(CV1_rare), number of individuals observed in an abundant group (n_abun) and number 

of species observed for the abundant group (D_abun). The description of these 

mathematical models used to estimate the diversity indicators can be consulted in Chao 

et al. (2015). The expected number of species with the Chao1 model or the richness of 

order 0 was calculate; because it uses the number of single and double counts to estimate 

the number of undetected species, since the information on undetected species is mainly 

concentrated in counts of species with low frequencies (Chao and Jost, 2015).  

 

The exponential value of the Shannon entropy index was also calculated, using the 

estimator of Chao and Shen (2013), which determines the number of common species in 

the community (richness of order 1). Finally, the impartial estimator of the minimum 

variance of the inverse value of the Simpson concentration index was calculated, which 

is considered as the number of rare species in the sample (richness of order 2; Chao and 

Jost, 2012). These analyzes were carried out with the Species Prediction and Diversity 

Estimation software (Spade_R Online; Chao et al. 2015), following the user guide for 

calculating these indicators of the effective number of species (Chao et al., 2015). 

 

RESULTS AND DISCUSSION 

This study represented an effort of 330 days of sampling and an effectiveness of 3630 

days-trap. The effective sampling area covered by the camera traps is equivalent to 11% 

of the area of Tequila municipality, where 16 species of mammals were taxonomically 

identified using the photo-trapping technique. These species corresponded to 11 families 

and six taxonomic orders of the Mammalia class. The Carnivorous Order was the best 

represented group, because the presence of seven species was recorded, followed by 

the Order Didelphimorphia and Rodentia with three species each; the orders Artiodactyla, 

Lagomorpha and Cingulata were each represented with one species (Table 1). Of the 16 

species of mammals registered in the study, three of them (18.7%) are in some category 

of extinction risk according to NOM-059-SEMARNAT-2010 (DOF, 2010). Only one 

species, Dasyprocta mexicana, is considered endemic to Mexico. 81% of mammalian 

species were recorded in both forests (coniferous and mesophilic) and 82% were 

recorded in the Jungle and Coffee plantation (Table 1). 
 

 

 

http://chao.stat.nthu.edu.tw/wordpress/software_download/
http://chao.stat.nthu.edu.tw/wordpress/software_download/
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/2041-210X.12349
https://link.springer.com/article/10.1023/A:1026096204727
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/11-1952.1
https://esajournals.onlinelibrary.wiley.com/doi/10.1890/11-1952.1
http://chao.stat.nthu.edu.tw/wordpress/software_download/
http://chao.stat.nthu.edu.tw/wordpress/software_download/
https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
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Table 1. Mammals of the municipality of Tequila, Veracruz, Mexico. Its risk category is presented  

 

(A = threatened, P = danger of extinction), type of cover where it was photocaptured (B = coniferous forest 

and / or mountain mesophilic forest, SC = jungle and coffee plantation), and the number of records 

independent (abundance). 

 

The sampling carried out in this study had a representativeness of 216 individuals of 16 

species, this is equivalent to 99% coverage of the sample (CV=0.692); that is, 99% of the 

expected species were registered in the mammalian community. From the sample of 

mammals, 37 individuals were counted in a rare group composed of eight species; 

mentioning that these eight species had less than 10 individuals (table 1). The coverage 

of the rare group sample was equal to 0.946 (CV=0.63). The number of individuals 

observed in the abundant group was 179 individuals, belonging to eight abundant species; 

that is, those species that had abundances greater than 10 individuals (table 1). The 

number of species expected according to the Chao1 model was equal to 17.9 ± 3.72 

(lower and upper confidence interval = 16.18 and 38.03 species); approximately equal to 

18 expected species. 

 

 

Order Family Species Common name NOM 

059 

Coverage Abundance 

DIDELPHIMORPHIA Didelphidae Didelphis virginiana Northern tlacuache  B, SC 20 

Didelphis marsupialis Southern tlacuache   B, SC 9 

Philander opossum Four-eyed  tlacuache  SC 4 

SYNGULATA Dasypodidae Dasypus novemcinctus Armadillo   B, SC 26 

LAGOMORPHA Leporidae Sylvilagus floridanus Mountain rabbit   B, SC 20 

RODENTIA Sciuridae Sciurus aureogaster Red bellied squirrel  B, SC 30 

Cuniculidae Cuniculus paca Tepezcuintle  B, SC 20 

Dasiproctidae Dasyprocta mexicana Serete  SC 3 

CARNIVORA Procyonidae Bassariscus astutus Northern Cacomixtle A B, SC 28 

 Nasua narica CoatI  B, SC 13 

 Procyon lotor Raccoon  B, SC 9 

 Mephitidae Conepatus leuconotus Skunk  B, SC 8 

 Canidae Urocyon cinereoargenteus Grey vixen  SC 2 

 Felidae Leopardus pardalis Ocelot P B 1 

  Herpailurus yagouaroundi Yaguarundi A B 1 

ARTIODACTYLA Cervidae Mazama temama Red brocket deer  

(Temazate) 

 
B, SC 22 
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It was obtained that the richness of order 1 or the number of common species in the 

sample was 12,324±0.511 species (lower and upper confidence interval=11,323 and 

13,326 species) and 10.91±0.57 rare species in the sample lower confidence interval and 

superior=9,786 and 12,046 species). 

 

In this study, a richness of 16 mammals was recorded for Tequila municipality, Veracruz; 

these represent 8.2% of the 195 species of mammals with distribution in Veracruz state 

(González-Christen and Delfín-Alfonso, 2016). When comparing the richness of mammals 

observed with that reported in other studies, It was found that the community of mammals 

studied is more diverse than the richness of mammals that is distributed in the Pico de 

Orizaba National Park (10 species of mammals; Serna-Lagunes et al., 2019 a) and 

exceeds the mammalian richness reported at approximately 50 km of linear distance from 

the area where this study was conducted (11 species of mammals; Macario-Cueyactle et 

al., 2019). When comparing the richness obtained in this study with that registered in 

Misantla municipality, north of Veracruz, it was only surpassed with one species (17 

species); but the diversity of medium and large mammals was different, which is due to 

the distribution patterns of the species (Rodríguez-Macedo et al., 2014). 

 

From the 16 species of mammals, 50% of them were common or very abundant species, 

and the other 50% corresponded to rare or low abundance species in the community. This 

structure of the community of mammals represents a balance between the number of 

common and rare species, if analyzed from a trophic guilds perspective (Pérez-Irineo and 

Santos-Moreno, 2012); that is to say, the structure of the mammalian community is 

represented by 43.7% of mammals from the carnivorous guild, 37.5% by species from the 

herbivorous guild and 18.8% from the omnivorous guild; In this sense, the carnivores were 

the rare species or with low abundances, the herbivores behaved as common or very 

abundant species and the species of the omnivorous guild presented both species and 

common. 

 

The temazate, M. temama was a common or very abundant species in the mammal 

community of Tequila municipality, this possibly as a result of the absence of natural 

predators of this species, such as the jaguar (Panthera onca) and cougar (Puma concolor) 

(Hernández-SaintMartín et al., 2013; Ávila-Nájera et al., 2016). On the other hand, the 

hunting pressure towards this species may have decreased in recent years due to factors 

such as the difficulty of hunting them, the arrival of the armed forces to the area, or the 

employment of people who were dedicated to hunting. They are now engaged in activities 

such as coffee cultivation; which limits their time to practice hunting this species. An 

interesting aspect of the analysis of this community of mammals is that the prediction of 

the Chao1 index determined that the community of mammals studied should contain two 

more species; that is, from the detected species it was predicted that two species should 

potentially be represented in the community. This coincides with the absence of records 

https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone
http://era.ujat.mx/index.php/rera/article/view/2054
http://era.ujat.mx/index.php/rera/article/view/2083
http://era.ujat.mx/index.php/rera/article/view/2083
http://www.revista.ib.unam.mx/index.php/bio/article/view/97/0
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532012000100019
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532012000100019
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372013000300005
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2007-33642016000300439
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of the two species of natural predators (jaguar and cougar), rare or not very abundant in 

nature. Therefore, it is difficult to detect them in a short period of monitoring (Ávila-Nájera 

et al., 2015), or ultimately they are no longer present in the study area. However, the main 

threat of M. temama lies in the fragmentation of its habitat, due to the isolation of its 

populations to remnants of vegetation, which limits the ecological environmental niche for 

this species in Las Montañas region, Veracruz (Serna-Lagunes et al., 2014). 

 

It should be noted that Odocoileus virginianus and P. tajacu, two species with the highest 

hunting intensity in Mexico, do not have an ideal habitat in Tequila municipality, Veracruz, 

which would be limiting the geographical distribution of these species in the area; Another 

reason for the absence of these species is because historically they were hunted for 

hunting; they were potentially locally extinct or were displaced to other nearby habitats. It 

is a priority to carry out more studies to support the inclusion of M. temama in the list of 

Mexican species at risk of extinction, as in NOM-059-SEMARNAT-2010 (Diario Oficial de 

la Federación, 2010), to seek its protection from a legal perspective.  

 

It is important to mention the relevance of the records of presence of Dasyprocta mexicana 

in Tequila municipality, Veracruz. This is an endemic species of Mexico, and that for the 

geographical region studied there was no previous information on its abundance. 

Therefore, these records represent new known localities for this species and confirm its 

presence within the range of its potential geographic distribution (Ceballos et al., 2006). 

This species presented a low abundance in the community of mammals of Tequila 

municipality of, due to the fact that only three individuals were registered. The low 

abundance of this species in the study area may be due to the fact that habitat conditions 

are not favorable to maintain an abundant population; its low abundance may also be due 

to the fact that, as occurs in other localities in the central region of Veracruz, this species 

is the most hunted in the municipality (Tlapaya and Gallina, 2010); although it may also 

indicate that the species is in a recent process of colonization towards the ecosystems of 

the municipality. To carry out a sustainable management of this species, property owners 

and those interested in establishing a production system can develop and register a 

management plan in the System of Management Units for the Conservation of Wildlife, 

through habitat improvement practices. Its population size can be increased and it can be 

used for hunting, after estimating the density, authorizing the harvest rate and obtaining 

hunting bands; or it can also be raised intensively for local consumption or legalized 

commercialization of products (meat, skin and skull), as a successful production model; 

The example of the production system of Cuniculus paca to south of Veracruz can be 

considered (Pérez et al., 2010). This species, C. paca, presented a high abundance, 

compared to that reported in other mammalian diversity studies from different locations in 

Veracruz, Mexico (Gallina and González-Romero, 2018). This high abundance may mean 

that the ecosystem provides the necessary resources for the population of this rodent and 

that it is growing; because there are few natural competitors and predators in their habitat, 

https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442015000300799
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442015000300799
http://revista-agroproductividad.org/index.php/agroproductividad/article/download/555/426/
https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
http://www.conabio.gob.mx/informacion/metadata/gis/das_mexigw.xml?_httpcache=yes&_xsl=/db/metadata/xsl/fgdc_html.xsl&_indent=no
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000200002
https://www.researchgate.net/publication/308357627_El_tepezcuintle_Estrategias_para_su_aprovechamiento_con_base_en_la_evaluacion_de_su_poblacion_y_habitat_en_el_ejido_Loma_de_Oro_Uxpanapa_Veracruz_Mexico
http://www.revista.ib.unam.mx/index.php/bio/article/view/2476
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this would favor an increase in their local abundance (Santos-Moreno and Pérez-Irineo, 

2013). 

Despite the fact that the territory of Tequila municipality is home to a wealth of mammals, 

important in terms of the effective number of species, the presence of threatened and 

endangered species stands out. For example, Herpailurus yagouaroundi is at risk of 

extinction threat; while Leopardus pardalis is in danger of extinction (DOF, 2010). The two 

species of felines were rare species in the studied mammal community, as they had only 

one individual. Therefore, the low abundance of L. pardalis may be the result of its hunting 

for its use in rituals of the indigenous community of Tequila, since due to the 

characteristics that describe a “tiger” in the ritual (Cuicahua and Xotlanihua, 2008), 

coincides with the morphological characteristics of the species. 

 

On the other hand, these feline species require habitat surfaces with dense forest masses, 

with basic conditions such as shelter and diversity of food resources (Bianchi et al., 2011), 

water sources and reproduction areas (Ruiz-Soberanes and Gómez-Álvarez, 2010; 

Rumiz, 2010), essential factors to maintain an abundant population (Sánchez-Lalinde and 

Pérez-Torres, 2008). It is necessary to carry out studies on the spatial and temporal 

overlap between the species that make up the mammalian community (Serna-Lagunes et 

al., 2019 b), to have a clear diagnosis of the biotic interactions that occur in this 

ecosystem.  

 

The cacomixtle, B. astutus is another species in danger of extinction (DOF, 2010) with a 

presence in Tequila municipality, but fortunately it was the second most abundant species 

in the community of mammals under study. It is possible that the anthropic environment 

experienced by B. astutus in Tequila municipality, Veracruz, favors this species in 

maintaining an abundant population (Sansores-Sánchez, 2016). In protected natural 

areas, a low abundance of B. astutus is reported, due to the low availability of resources 

(Cruz-Jácome et al., 2015), but their populations are abundant in anthropogenic 

environments (Cisneros-Moreno and Martínez-Coronel, 2019), mainly because it has the 

ability to broaden the spectrum of its diet (Sansores-Sánchez, 2016); the latter could be 

occurring with the population of this species in Tequila, Veracruz. 

 

On the other hand, only individuals of four species of mammals were recorded: C. 

leuconotus, D. mexicana, P. opossum and U. cinereoargenteus, in the type of vegetation 

of the jungle and coffee plantations. It is possible that due to the tolerance of these species 

to human presence during the coffee harvest, cultivation areas such as coffee plantations 

can provide food resources easily used by these mammals, despite the human presence 

(Pérez-Irineo and Santos-Moreno, 2010). The presence of these species, considered to 

have generalist habits and tolerance to disturbance, is the result of the resilience capacity 

of the mammal community to disturbed environments (Rosenblatt et al. 1999).  

 

http://www.scielo.org.mx/scielo.php?pid=S2007-33642013000100009&script=sci_arttext&tlng=en
http://www.scielo.org.mx/scielo.php?pid=S2007-33642013000100009&script=sci_arttext&tlng=en
https://cdigital.uv.mx/bitstream/handle/123456789/8919/tra4_p15-18_2010-0.pdf?sequence=2&isAllowed=y
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-46702011000100018&lng=en&nrm=iso
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2007-33642010000200002
https://www.researchgate.net/publication/265380059_Roles_ecologicos_de_los_mamiferos_medianos_y_grandes
https://www.redalyc.org/articulo.oa?id=45712056006
https://www.redalyc.org/articulo.oa?id=45712056006
http://abc.museucienciesjournals.cat/volumen-42-1-2019-abc/temporal-overlap-in-the-activity-of-lynx-rufus-and-canis-latrans-and-their-potential-prey-in-the-pico-de-orizaba-national-park-mexico/?lang=es
http://abc.museucienciesjournals.cat/volumen-42-1-2019-abc/temporal-overlap-in-the-activity-of-lynx-rufus-and-canis-latrans-and-their-potential-prey-in-the-pico-de-orizaba-national-park-mexico/?lang=es
https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
http://dspace.cibnor.mx:8080/handle/123456789/545
http://www.scielo.org.mx/scielo.php?script=sci_abstract&pid=S2007-33642015000200435&lng=es&nrm=iso
http://132.247.28.14/ojs/index.php/rmm/article/view/274
http://dspace.cibnor.mx:8080/handle/123456789/545
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000300014
https://www.researchgate.net/publication/232668210_Forest_Fragments_in_East-central_Illinois_Islands_or_Habitat_Patches_for_Mammals
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In Tequila municipality, there are anthropic threats that can alter the structure of the 

mammal community, such as habitat disturbance due to the change in land use for the 

establishment of coffee cultivation (Apodaca-González et al., 2014), but through an 

agroecological management of the crop, the conservation of fragments of original 

vegetation and connected to each other, can contribute to the conservation of the habitat 

and reduce the risks that impact the structure of the mammalian community (García-

Burgos et al., 2014). It will be a priority to focus actions that help reduce deforestation and 

clandestine hunting directed at these species, to minimize the population impact on this 

group of mammals (Tlapaya and Gallina, 2010; Macario-Cueyactle et al. 2019). Another 

option to conserve the mammal species registered in the municipality of Tequila is to 

implement an environmental education program where key residents of the communities 

are integrated to make them aware of the hunting pressure that is exerted on the species 

and their habitat; as well as a biodiversity management program for the municipality of 

Tequila, which includes actions for the legalized use of wild fauna, such as hunting UMAs 

or ecotourism. For example, the temazate, M. temama, and the mountain rabbit, 

Sylvilagus floridanus, can be used through a hunting UMA, with extractive use and 

managed by the indigenous communities of Tequila municipality. For this, the Tequila city 

council administration can hire a specialist in the management of game fauna for the 

registration, operation and start-up of UMAs, whether communal or group, which under a 

long-term training program can potentiate the economy of the locals through the planned, 

ordered and legalized use of the total use or parts, or derivatives of the flora and fauna of 

the municipality, this would contribute to reduce poverty in this area. 

 

CONCLUSIONS  

A richness of 16 species of mammals was recorded, eight were rare species and eight 

were common. This balanced ratio reflects a balance in the community. The number of 

species in each trophic guild (carnivores, herbivores and omnivores) was proportional to 

that expected in a trophic pyramid. In the community of mammals, three species at risk of 

extinction were registered (H. yagouaroundi, B. astutus and L. pardalis). Eleven species 

were recorded in the jungle and forest, four species were considered habitat generalists 

and one species was present in a type of habitat. The community of wild mammals in the 

municipality of Tequila, Veracruz, has potential for its use and conservation through the 

UMAs system, although technical support is required that is based on the concept: 

“conserve by producing and producing to conserve”. 

 

Acknowledgment 

To the Bioinformatics and Biostatistics Laboratory of the Faculty of Biological and 

Agricultural Sciences, Orizaba-Córdoba region, Veracruzana University, that through the 

project "Characterization of zoogenetic resources of the High Mountains, Veracruz: 

application of phylogeography and ecological modeling (PRODEP: 511-6/ 18-9245/PTC-

http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf
http://www.scielo.org.mx/scielo.php?pid=S0065-17372014000200006&script=sci_arttext
http://www.scielo.org.mx/scielo.php?pid=S0065-17372014000200006&script=sci_arttext
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000200002
http://era.ujat.mx/index.php/rera/article/view/2083


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

12 
 

96), provided technical support for the development of the study. Miguel Barrera-Perales 

was supported with a CONACYT scholarship 

 

CITED LITERATURE 

APODACA-GONZÁLEZ C, Juárez-Sánchez JP, Ramírez-Valverde B, Ramírez-Valverde, 

G, Ortiz-Ceballos GC. 2014. Cafeticultura y pobreza en el estado de Veracruz: una 

relación estrecha. Revista Geográfica de Valparaíso. 49:16-29.  

http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf  

 

ÁVILA-NÁJERA DM, Chávez C, Lazcano-Barrero MA, Mendoza GD, Pérez-Elizalde S. 

2016. Traslape en patrones de actividad entre grandes felinos y sus principales presas 

en el norte de Quintana Roo, México. Therya. 7(3):439-448. 

https://revistas.ucr.ac.cr/index.php/rbt/article/view/21880/26661  

 

ÁVILA-NÁJERA DM, Chávez C, Lazcano-Barrero MA, Pérez-Elizalde S, Alcántara-

Carbajal JL. 2015. Estimación poblacional y conservación de felinos (Carnivora: Felidae) 

en el norte de Quintana Roo, México. Revista de Biología Tropical. 63(3):799-813. 

Disponible en: https://revistas.ucr.ac.cr/index.php/rbt/article/download/15410/20137/  

 

CUICAHUA OC, Xotlanihua A. 2008. Danzas del municipio de Tequila, Veracruz 

(recopilación de información de las danzas existentes en el municipio). Revista 

Intercultural. Enero. 1: 15-18. https://cdigital.uv.mx/handle/123456789/8919  

 

BIANCHI RDC, Rosa AF, Gatti A, Mendes SL. 2011. Diet of margay, Leopardus wiedii, 

and jaguarundi, Puma yagouaroundi, (Carnivora: Felidae) in Atlantic rainforest, Brazil. 

Zoologia 28(1):127-132. Disponible en: https://doi.org/10.1590/S1984-

46702011000100018  

 

CEBALLOS G. 2007. Conservation priorities for mammals in megadiverse Mexico: the 

efficiency of reserve networks. Ecological Applications. 17(2):569-578. 

https://pubmed.ncbi.nlm.nih.gov/17489260/  

 

CEBALLOS G, Blanco S, González C, Martínez E. 2006. Dasyprocta mexicana 

(Guaqueque negro). Distribución potencial, escala 1:1000000. Instituto de Biología, 

Universidad Nacional Autónoma de México. Catálogo de metadatos geográficos. 

Comisión Nacional para el Conocimiento y Uso de la Biodiversidad. México. 

http://www.conabio.gob.mx/informacion/metadata/gis/das_mexigw.xml?_httpcache=yes

&_xsl=/db/metadata/xsl/fgdc_html.xsl&_indent=no  

 

http://www.ucv.cl/uuaa/site/artic/20180316/asocfile/20180316172735/49_2.pdf
https://revistas.ucr.ac.cr/index.php/rbt/article/view/21880/26661
https://revistas.ucr.ac.cr/index.php/rbt/article/download/15410/20137/
https://cdigital.uv.mx/handle/123456789/8919
https://doi.org/10.1590/S1984-46702011000100018
https://doi.org/10.1590/S1984-46702011000100018
https://pubmed.ncbi.nlm.nih.gov/17489260/
http://www.conabio.gob.mx/informacion/metadata/gis/das_mexigw.xml?_httpcache=yes&_xsl=/db/metadata/xsl/fgdc_html.xsl&_indent=no
http://www.conabio.gob.mx/informacion/metadata/gis/das_mexigw.xml?_httpcache=yes&_xsl=/db/metadata/xsl/fgdc_html.xsl&_indent=no


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

13 
 

CHAO A, Jost L. 2012. Coverage-based rarefaction and extrapolation: standardizing 

samples by completeness rather than size. Ecology. 93:2533-2547. 

https://doi.org/10.1890/11-1952.1  

 

CHAO A, Jost L. 2015. Estimating diversity and entropy profiles via discovery rates of new 

species. Methods in Ecology and Evolution. 6:873-882. https://doi.org/10.1111/2041-

210X.12349  

 

CHAO A, Ma K, Hsieh HTC, Chiu CH. 2015. Online Program SpadeR (Species-richness 

Prediction And Diversity Estimation in R). Program and User’s Guide published at 

http://chao.stat.nthu.edu.tw/wordpress/software_download/ 

 

CHAO A, Shen TJ. 2003. Nonparametric Estimation of Shannon’s index of diversity when 

there are unseen species. Environmental and Ecological Statistics. 10:429-443. 

https://link.springer.com/article/10.1023/A:1026096204727  

 

CHÁVEZ C, De La Torre A, Bárcenas H, Medellín RA, Zarza H, Ceballos G. 2013. Manual 

de fototrampeo para estudio de fauna silvestre. El jaguar en México como estudio de 

caso. Alianza WWF-Telcel, Universidad Nacional Autónoma de México, México. 

http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf  

 

CHÁZARO-Basáñez MDJ. 1992. Exploraciones botánicas en Veracruz y estados 

circunvecinos I. Pisos altitudinales de vegetación en el centro de Veracruz y zonas 

limítrofes con Puebla. Revista La Ciencia y El Hombre. 10(enero-abril):67-115.  

https://cdigital.uv.mx/handle/123456789/5133  

 

CISNEROS-MORENO C, Martínez-Coronel M. 2019. Alimentación del cacomixtle 

(Bassariscus astutus) en un ambiente urbano y uno agrícola en los valles centrales de 

Oaxaca. Revista Mexicana de Mastozoología (Nueva Época). 9(1):31-43. 

http://www.revmexmastozoologia.unam.mx/ojs/index.php/rmm/article/view/274  

 

CRUZ-ANGÓN A. 2011. La biodiversidad en Veracruz: estudio de estado: diversidad de 

especies, conocimiento actual. México D. F. Conabio/Gobierno del Estado de 

Veracruz/Universidad Veracruzana/Instituto de Ecología A. C. 

https://www.biodiversidad.gob.mx/region/EEB/estudios.html  

 

CRUZ-JÁCOME O, López-Tello E, Delfín-Alfonso CA, Mandujano S. 2015. Riqueza y 

abundancia relativa de mamíferos medianos y grandes en una localidad en la Reserva 

de la Biosfera Tehuacán-Cuicatlán, Oaxaca, México. Therya. 6(2):435-448. 

http://www.scielo.org.mx/scielo.php?script=sci_abstract&pid=S2007-

33642015000200435&lng=es&nrm=iso  

https://doi.org/10.1890/11-1952.1
https://doi.org/10.1111/2041-210X.12349
https://doi.org/10.1111/2041-210X.12349
http://chao.stat.nthu.edu.tw/wordpress/software_download/
https://link.springer.com/article/10.1023/A:1026096204727
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/Libros2013/CD002776.pdf
https://cdigital.uv.mx/handle/123456789/5133
http://www.revmexmastozoologia.unam.mx/ojs/index.php/rmm/article/view/274
https://www.biodiversidad.gob.mx/region/EEB/estudios.html
http://www.scielo.org.mx/scielo.php?script=sci_abstract&pid=S2007-33642015000200435&lng=es&nrm=iso
http://www.scielo.org.mx/scielo.php?script=sci_abstract&pid=S2007-33642015000200435&lng=es&nrm=iso


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

14 
 

 

DOF. DIARIO OFICIAL DE LA FEDERACIÓN. 2010. Norma Oficial Mexicana NOM-059-

SEMARNAT-2010. Protección ambiental -especies nativas de México de flora y fauna 

silvestres- Categorías de riesgo y especificaciones para su inclusión, exclusión o cambio-

Lista de especies en riesgo. Diario Oficial de la Federación. Segunda Sección, México. 

https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091  

 

ESPINOSA TE. 2003. Determinación de prioridades en las áreas de conservación para 

los mamíferos terrestres de México, empleando criterios biogeográficos. Anales del 

Instituto de Biología, Serie Zoología. 74(2):211-238. 

http://www.journals.unam.mx/index.php/zoo/article/view/7288  

 

FA EJ, Morales LM. 1999. Mammals and Protected Area in the Trans-Mexican 

Neovolcanic Belt. Pp: 199-226. En: Mares MA, Schmidly DJ. (Eds.). Latin American 

Mammalogy: History, Biodiversity, and Conservation. University of Oklahoma Press: 

Norman and London. USA. ISBN 0-8061-2343-5.  

 

GARCÍA-BURGOS JG, Gallina S, González-Romero A. 2014. Relación entre la riqueza 

de mamíferos medianos en cafetales y la heterogeneidad espacial en el centro de 

Veracruz. Acta Zoológica Mexicana (nueva serie). 30(2):337-355. 

 http://www.scielo.org.mx/scielo.php?pid=S0065-

17372014000200006&script=sci_arttext  

 

GARCÍA-MARMOLEJO G, Escalante T, Morrone JJ. 2008. Establecimiento de 

prioridades para la conservación de mamíferos terrestres neotropicales de México. 

Mastozoología Neotropical. 15(1):41-65. 

https://www.redalyc.org/articulo.oa?id=45712056005  

 

GONZÁLEZ-CHRISTEN A. 2006. Los mamíferos amenazados de Veracruz. La Ciencia 

y El Hombre. 19:27-32. 

https://www.uv.mx/cienciahombre/revistae/vol19num3/articulos/mamiferos/index.htm  

 

GONZÁLEZ-CHRISTEN A. 2010. Los mamíferos de Veracruz. Guía ilustrada. Colección 

la Ciencia en Veracruz. Consejo Veracruzano de Investigación Científica y Desarrollo 

Tecnológico, Veracruz, México. http://libros.uv.mx/index.php/UV/catalog/book/FC153  

 

GONZÁLEZ-CHRISTEN A. 2011. Mamíferos: Distribución, endemismo y estado de 

conservación. Pp. 579-592. En: Cruz-Angón, A. (Ed.). La biodiversidad en Veracruz: 

Estudio de Estado. Comisión Nacional para el Conocimiento y Uso de la Biodiversidad, 

Gobierno del Estado de Veracruz, Universidad Veracruzana, Instituto de Ecología, AC 

Xalapa, México. ISBN: 978-607-7607-51-9. http://siaversedema.org.mx/wp-

https://dof.gob.mx/nota_detalle_popup.php?codigo=5173091
http://www.journals.unam.mx/index.php/zoo/article/view/7288
http://www.scielo.org.mx/scielo.php?pid=S0065-17372014000200006&script=sci_arttext
http://www.scielo.org.mx/scielo.php?pid=S0065-17372014000200006&script=sci_arttext
https://www.redalyc.org/articulo.oa?id=45712056005
https://www.uv.mx/cienciahombre/revistae/vol19num3/articulos/mamiferos/index.htm
http://libros.uv.mx/index.php/UV/catalog/book/FC153
http://siaversedema.org.mx/wp-content/uploads/2018/04/publicacion/Biodiversidad%20Estudio%20Estado%20Vol%20II.pdf


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

15 
 

content/uploads/2018/04/publicacion/Biodiversidad%20Estudio%20Estado%20Vol%20II

.pdf 

 

GONZÁLEZ-CHRISTEN A, Delfín-Alfonso CA. 2016. Los mamíferos terrestres de 

Veracruz, México y su protección. Pp. 499-534. En: Briones-Salas M, Hortelano-Moncada 

Y, Magaña-Cota G, Sánchez-Rojas G, Sosa-Escalante JR (Eds.) Riqueza y Conservación 

de los Mamíferos en México a Nivel Estatal. Instituto de Biología, Universidad Nacional 

Autónoma de México, Asociación Mexicana de Mastozoología A.C. y Universidad de 

Guanajuato, Ciudad de México, México. 

https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Ve

racruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20rec

ognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%2

0Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone.  

 

GONZÁLEZ-CHRISTEN A, Gaona S, López R. 2003. Síntesis del conocimiento de los 

mamíferos silvestres del estado de Veracruz, México. Sociedad Mexicana de Historia 

Natural. 1:91-108. 

http://repositorio.fciencias.unam.mx:8080/jspui/bitstream/11154/143193/1/1V3ESintesis

Conocimiento.pdf  

 

HERNÁNDEZ-SAINTMARTÍN AD, Rosas-Rosas OC, Palacio-Núñez J, Tarango-

Arámbula LA, Clemente-Sánchez F, Hoogesteijn AL. 2013. Patrones de actividad del 

jaguar, puma y sus presas potenciales en San Luis Potosí, México. Acta Zoológica 

Mexicana (nueva serie). 29(3):520-533.  

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372013000300005  

 

INAFED. 2019. Enciclopedia de los municipios y delegaciones de México. Estado de 

Veracruz. Tequila. 

http://siglo.inafed.gob.mx/enciclopedia/EMM30veracruz/municipios/30168a.html  

 

INEGI. 2010. Censo de Población y Vivienda, 2010. Instituto Nacional de Estadística, 

Geografía e Información. México.  Número de identificación del proyecto estadístico: DDI-

MEX-INEGI-CPV-2010-V01. http://www3.inegi.org.mx/rnm/index.php/catalog/71  

 

 

MACARIO-CUEYACTLE D, Salazar-Ortiz J, Pérez-Sato JA, Llarena-Hernández RC, 

Alavéz-Martínez NM, Serna-Lagunes R. 2019. Riqueza y abundancia de mamíferos en 

un ambiente antropizado en Zongolica, Veracruz. Ecosistemas y Recursos 

Agropecuarios. 6:411-422. http://era.ujat.mx/index.php/rera/article/view/2083    

 

http://siaversedema.org.mx/wp-content/uploads/2018/04/publicacion/Biodiversidad%20Estudio%20Estado%20Vol%20II.pdf
http://siaversedema.org.mx/wp-content/uploads/2018/04/publicacion/Biodiversidad%20Estudio%20Estado%20Vol%20II.pdf
https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone
https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone
https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone
https://www.researchgate.net/publication/312538186_Los_mamiferos_terrestres_de_Veracruz_Mexico_y_su_proteccion#:~:text=The%20state%20of%20Veracruz%20is%20recognized%20for%20its%20mammalian%20diversity.&text=Species%20richness%20in%20Veracruz%20is,Neotropical%20and%20Transitional%20Elements%20Zone
http://repositorio.fciencias.unam.mx:8080/jspui/bitstream/11154/143193/1/1V3ESintesisConocimiento.pdf
http://repositorio.fciencias.unam.mx:8080/jspui/bitstream/11154/143193/1/1V3ESintesisConocimiento.pdf
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372013000300005
http://siglo.inafed.gob.mx/enciclopedia/EMM30veracruz/municipios/30168a.html
http://www3.inegi.org.mx/rnm/index.php/catalog/71
http://era.ujat.mx/index.php/rera/article/view/2083


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

16 
 

MAVÍL JEM, Cañedo JTV. 1998. Notas sobre el uso de la fauna silvestre en Catemaco, 

Veracruz, México. Acta Zoológica Mexicana (nueva serie). 73:127-143. 

http://azm.ojs.inecol.mx/index.php/azm/article/view/1731  

 

MONROY-VILCHIS O, Zarco-González MM, Rodríguez-Soto C, Soria-Díaz L, Urios V. 

2011. Fototrampeo de mamíferos en la Sierra Nanchititla, México: abundancia relativa y 

patrón de actividad. Revista de Biología Tropical. 59:373-383. 

https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442011000100033  

 

OJASTI J, Dallmeier F. 2000. Manejo de fauna silvestre neotropical. SI/MAB Series #5. 

Smithsonian Institution/MAB Biodiversity Program, Washington D.C. 

https://bibliotecavirtualaserena.files.wordpress.com/2017/11/libro-de-manejo-de-fauna-

de-ojasti.pdf  

 

PÉREZ JP, Gallina S, Aguirre-León G, Pérez-Torres J, Guerra M, Calmé S, Naranjo-

Piñera E. 2010. El tepezcuintle: estrategias para su aprovechamiento con base en la 

evaluación de su población y hábitat en el ejido Loma de Oro, Uxpanapa, Veracruz, 

México. Pp: 137-160. En: Guerra M, Calmé S, Naranjo-Piñera E. (Eds.). Uso y Manejo de 

Fauna Silvestre en el Norte de Mesoamérica. Veracruz. Serie Hablemos de Ciencia y 

Tecnología, Secretaría de Educación de Veracruz, México. 

https://www.researchgate.net/publication/308357627_El_tepezcuintle_Estrategias_para

_su_aprovechamiento_con_base_en_la_evaluacion_de_su_poblacion_y_habitat_en_el

_ejido_Loma_de_Oro_Uxpanapa_Veracruz_Mexico  

 

PÉREZ-IRINEO G, Santos-Moreno A. 2010. Diversidad de una comunidad de mamíferos 

carnívoros en una selva mediana del noreste de Oaxaca, México. Acta Zoológica 

Mexicana (nueva serie). 26(3):721-736. 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000300014  

 

PÉREZ-IRINEO G, Santos-Moreno A. 2012. Diversidad de mamíferos terrestres de talla 

grande y media de una selva subcaducifolia del noreste de Oaxaca, México. Revista 

Mexicana de Biodiversidad. 83(1):164-169. 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532012000100019  

 

PETERSON AT, Egbert SL, Sánchez-Cordero V, Price KP. 2000. Geographic analysis of 

conservation priority: endemic birds and mammals in Veracruz, Mexico. Biological 

Conservation. 93(1):85-94. https://doi.org/10.1016/S0006-3207(99)00074-9  

 

RAMÍREZ-PULIDO J, González-Ruiz N, Gardner AL, Arroyo-Cabrales J. 2014. List of 

recent land mammals of Mexico, 2014. Natural Science Research Laboratory. Museum 

of Texas Tech University. USA. https://repository.si.edu/handle/10088/33974  

http://azm.ojs.inecol.mx/index.php/azm/article/view/1731
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442011000100033
https://bibliotecavirtualaserena.files.wordpress.com/2017/11/libro-de-manejo-de-fauna-de-ojasti.pdf
https://bibliotecavirtualaserena.files.wordpress.com/2017/11/libro-de-manejo-de-fauna-de-ojasti.pdf
https://www.researchgate.net/publication/308357627_El_tepezcuintle_Estrategias_para_su_aprovechamiento_con_base_en_la_evaluacion_de_su_poblacion_y_habitat_en_el_ejido_Loma_de_Oro_Uxpanapa_Veracruz_Mexico
https://www.researchgate.net/publication/308357627_El_tepezcuintle_Estrategias_para_su_aprovechamiento_con_base_en_la_evaluacion_de_su_poblacion_y_habitat_en_el_ejido_Loma_de_Oro_Uxpanapa_Veracruz_Mexico
https://www.researchgate.net/publication/308357627_El_tepezcuintle_Estrategias_para_su_aprovechamiento_con_base_en_la_evaluacion_de_su_poblacion_y_habitat_en_el_ejido_Loma_de_Oro_Uxpanapa_Veracruz_Mexico
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000300014
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532012000100019
https://doi.org/10.1016/S0006-3207(99)00074-9
https://repository.si.edu/handle/10088/33974


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

17 
 

 

RODRÍGUEZ-MACEDO M, González-Christen A, León-Paniagua LS. 2014. Diversidad 

de los mamíferos silvestres de Misantla, Veracruz, México. Revista Mexicana de 

Biodiversidad. 85(1):262-275. http://dx.doi.org/10.7550/rmb.36143  

 

ROSENBLATT DL, Heske EJ, Nelson SL, Barber DM, Miller MA, MacAllister B. 1999. 

Forest fragments in East-Central Illinois: islands or habitat patches for mammals? The 

American Midland Naturalist. 141:115-123. https://doi.org/10.1674/0003-

0031(1999)141[0115:FFIECI]2.0.CO;2  

 

RUIZ-SOBERANES JA, Gómez-Álvarez G. 2010. Estudio mastofaunístico del Parque 

Nacional Malinche, Tlaxcala, México. Therya. 1:97-110. http://www.revistas-

conacyt.unam.mx/therya/index.php/THERYA/article/view/115/109  

 

RUMIZ DI. 2010. Roles ecológicos de los mamíferos medianos y grandes. Pp. 53-73. En: 

Wallace RB, Gómez H, Porcel ZR, Rumiz DI (Eds.). Distribución, ecología y conservación 

de los mamíferos medianos y grandes de Bolivia. Centro de Ecología Difusión, Fundación 

Simón I. Patiño, Santa Cruz, Bolivia.  

https://www.researchgate.net/publication/265380059_Roles_ecologicos_de_los_mamife

ros_medianos_y_grandes  

 

SANTOS-MORENO A, Pérez-Irineo G. 2013. Abundancia de tepezcuintle (Cuniculus 

paca) y relación de su presencia con la de competidores y depredadores en una selva 

tropical. Therya. 4(1):89-98. https://www.revistas-

conacyt.unam.mx/therya/index.php/THERYA/article/view/75  

 

SÁNCHEZ-LALINDE C. Pérez-Torres J. 2008. Uso de hábitat de carnívoros simpátricos 

en una zona de bosque seco tropical de Colombia. Mastozoología Neotropical. 15(1):67-

74. Disponible en: https://www.redalyc.org/pdf/457/45712056006.pdf  

 

 

 

 

SANSORES-SÁNCHEZ RE. 2016. Influencia de los recursos antropogénicos en la 

abundancia y dieta del babisuri (Bassariscus astutus saxicola Merriam, 1897) en el 

complejo Insular Espíritu Santo, BCS, México. Tesis de Maestría en Ciencias. Centro de 

Investigaciones Biológicas del Noreste S.C. 

http://dspace.cibnor.mx:8080/handle/123456789/545  

 

SECRETARIA DE PLANEACIÓN E INEGI. 2010. Programas regionales veracruzanos. 

Programa Región Las Montañas 2013-2016. Gobierno del Estado de Veracruz. Veracruz, 

http://dx.doi.org/10.7550/rmb.36143
https://doi.org/10.1674/0003-0031(1999)141%5b0115:FFIECI%5d2.0.CO;2
https://doi.org/10.1674/0003-0031(1999)141%5b0115:FFIECI%5d2.0.CO;2
http://www.revistas-conacyt.unam.mx/therya/index.php/THERYA/article/view/115/109
http://www.revistas-conacyt.unam.mx/therya/index.php/THERYA/article/view/115/109
https://www.researchgate.net/publication/265380059_Roles_ecologicos_de_los_mamiferos_medianos_y_grandes
https://www.researchgate.net/publication/265380059_Roles_ecologicos_de_los_mamiferos_medianos_y_grandes
https://www.revistas-conacyt.unam.mx/therya/index.php/THERYA/article/view/75
https://www.revistas-conacyt.unam.mx/therya/index.php/THERYA/article/view/75
https://www.redalyc.org/pdf/457/45712056006.pdf
http://dspace.cibnor.mx:8080/handle/123456789/545


ABANICO VETERINARIO ISSN 2448-6132  abanicoacademico.mx/revistasabanico/index.php/abanico-veterinario 

18 
 

México. http://www.veracruz.gob.mx/wp-content/uploads/sites/2/2014/04/tf07-pr-

montana.pdf  

 

SERNA-LAGUNES R, Hernández-García N, Álvarez-Oseguera LR, Llarena-Hernández 

C, Alavéz-Martínez N, Vivas-Lindo R, Núñez-Pastrana R. 2019a. Diversidad de 

mamíferos medianos en el Parque Nacional Pico de Orizaba. Ecosistemas y Recursos 

Agropecuarios. 6(18):423-434. http://era.ujat.mx/index.php/rera/article/view/2054  

 

SERNA-LAGUNES R, Álvarez-Oseguera LR, Ávila-Nájera DM, Leyva-Ovalle OR, 

Andrés-Meza P, Tigar B. 2019b. Temporal overlap in the activity of Lynx rufus and Canis 

latrans and their potential prey in the Pico de Orizaba National Park, Mexico. Animal 

Biodiversity and Conservation. 42(1):153-161. https://doi.org/10.32800/abc.2019.42.0153  

 

SERNA-LAGUNES R, López-Mata L, Cervantes-Serna LJ, Gallegos-Sánchez J, Cortez-

Romero C, Zalazar-Marcial E, Salazar-Ortiz J. 2014. Nicho ecológico de Mazama temama 

en el centro de Veracruz, México: implicaciones para su manejo. Agroproductividad. 7:51-

57. 

http://revista-

agroproductividad.org/index.php/agroproductividad/article/download/555/426/  

 

TLAPAYA L, Gallina S. 2010. Cacería de mamíferos medianos en cafetales del centro de 

Veracruz, México. Acta Zoológica Mexicana (nueva serie). 26:259-277. 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000200002  

 

VALDEZ R, Guzmán‐Aranda JC, Abarca FJ, Tarango‐Arámbula LA, Clemente-Sánchez 

F. 2006. Wildlife conservation and management in Mexico. Wildlife Society Bulletin. 

34(2):270-282. https://doi.org/10.2193/0091-7648(2006)34[270:WCAMIM]2.0.CO;2  

 

VÁZQUEZ LB, Gaston KJ. 2005. People and mammals in Mexico: conservation conflicts 

at a national scale. In: Hawksworth DL, Bull AT. (eds) Human Exploitation and Biodiversity 

Conservation. Topics in Biodiversity and Conservation. Springer, Dordrecht. 

https://link.springer.com/article/10.1007/s10531-004-3954-z  

http://www.veracruz.gob.mx/wp-content/uploads/sites/2/2014/04/tf07-pr-montana.pdf
http://www.veracruz.gob.mx/wp-content/uploads/sites/2/2014/04/tf07-pr-montana.pdf
http://era.ujat.mx/index.php/rera/article/view/2054
https://doi.org/10.32800/abc.2019.42.0153
http://revista-agroproductividad.org/index.php/agroproductividad/article/download/555/426/
http://revista-agroproductividad.org/index.php/agroproductividad/article/download/555/426/
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0065-17372010000200002
https://doi.org/10.2193/0091-7648(2006)34%5b270:WCAMIM%5d2.0.CO;2
https://link.springer.com/article/10.1007/s10531-004-3954-z

