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Abstract: 
 

The present work proposes to model the ideal habitat of T. taxus throughout the Mexican territory, 
for which 131 georeferenced records of the presence of the species were obtained. 19 climatic variables 
updated for Mexico were used in addition to environmental variables such as vegetation, altitude and soil 
(pH and texture). 1,000 iterations were applied with Clog-log type regressions. Statistical validation was 
performed with 25% of the data with the Cross-validate technique. The Area Under the Curve (AUC) 
values for the estimated and validated data were 0.811. The variables that most influenced the presence or 
absence of the taxon were the use of soil and vegetation with 25.6%, the average temperature of the 
coldest quarter with 16.7%, the Precipitation of the wettest quarter with 12.8% and the minimum 
temperature of the coldest month with 10.2% the sum of these three variables represents 65.3% of the total 
contribution to the model. The potential distribution obtained by modeling with MaxEnt allows generating 
spatial information of the ideal habitat in which T. taxus develops. This information provides essential 
elements for the identification and possible establishment of areas for the conservation of the species. 
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I. INTRODUCTION 

 
The biological diversity of species present in our 

country is the result of its favoured geographical 
position where the biogeographic provinces known 
as Nearctic and Neotropical converge and interact 
(Ceballos et al., 2009), in addition, the physical and 
biological characteristics has been divided in19 
biogeographic regions with particular 
characteristics (Morrone, 2019). This complex 
topography, the variety of climates and various 
abiotic factors make up a diverse mosaic of 
environmental conditions thatpromote the 
development of a rich diversity of plant and animal 
species of different origins (Sarukhan et al., 2009).  

In Mexico there is an interest in knowing the state 
of wildlife,in particular of those species that has 

great importance for conservation (Hernández-Silva 
et al., 2018). In this sense, this type of studies 
focused in identification of habitat and species 
distribution.Those studies offer geographic 
scenarios with greater location certainty in order to 
meet the objective of long-term biological 
conservation with the optimization of human and 
economic resources (Cuervo and Monroy, 2012).  

The Tlalcoyote (Taxidea taxis) is medium to 
large in size, plump and strong body, flattened head 
with a short neck and almost as wide as this, short 
and rounded ears, small eyes covered by a 
nictitating membrane; tail short and stiff with a 
white tip; like all mustelids they present anal glands; 
the limbs are short with long curved claws in the 
forefoot and short shovel-shaped claws in the 
hindquarters which have the fingers partially joined 
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with a membrane and are black. The skin is 
projected laterally, making the animal see wider 
than it is (Alzate, 2013; Jiménez-Guzmán and List, 
2005). The hair on the back has three colors, yellow 
at the base, black in the middle and white at the 
ends, which gives it a greyish tone; the ventral 
region is yellowish; the neck, the lower jaw, the 
throat, the cheeks and the flanks are whitish; they 
have a black patch with a triangular shape between 
the eye and the ear and two parallel black bands 
from the nose to the base of the skull (Gómez-
Nísino, 2006). 

The Tlalcoyoteis the only truly burrowing 
carnivore in North America, they use burrows year-
round, either as a resting place during the day, a 
food store, foraging and calving sites. Burrows are 
dug by themselves or modified from other animals. 
Mating occurs in the summer and early fall. They 
give birth from one to five young between March 
and April, they are solitary and mainly nocturnal, 
but they can be active at any time of the day. This 
species does not hibernate, but they do significantly 
reduce their activity, remaining in their burrows 
during the winter and in response to the availability 
of prey. They are adapted to capture burrowing prey, 
so their main food is made up of rodents such as 
ground squirrels (Spermophilusspp), prairie dogs 
(Cynomysspp) and gophers (Geomysspp), as well as 
other mammals, birds, reptiles, insects and carrion 
opportunistically. (Oliva, 2005). 

In Mexico it lives in semi-arid open areas such as 
grasslands, mesquite and mesquite-grassland scrub, 
and pine oak forest, it is found from sea level to 
elevations above 3,660 meters above sea level. It is 
an efficient regulator of the rodent populations on 
which it feeds and its burrows serve as a refuge for 
many other animals when they are abandoned 
(Ceballos and Oliva, 2005; Jiménez-Guzmán and 
List, 2005). 

Currently, there are few studies focused on the 
identification of species habitat under any category 
of conservation risk, such is the case of T. taxus that 
is under the protection status with the category of 
Threatened by Mexican laws (NOM-059 -
SEMARNAT, 2010). Therefore, this work aims to 
identify the areas with the greatest potential to 
provide the ideal habitat for T. taxus throughout the 

Mexican territory, taking climatic and 
environmental variables, in order to promote 
actions to promote its conservation.  

 
II. MATERIALS AND METHODS 

 
Species registration 

 

The entire Mexican territory was taken as the 
basis for the search for records of the species, 
which is located between parallels 14 ° 33 'N and 
32 ° 43' N and between meridians 86 ° 46 'W and 
118 ° 20' W, with a territorial extension of 
1,964,375 Km2. An intensive exploration was 
carried out on the documented records of the 
presence of T. taxus, which generated a database 
with the location in geographic coordinates 
(longitude and latitude). The data were obtained 
from scientific articles (Lavariegaet al., 2017; 
González-Christenet al., 2006; Barcénaset al., 
2009), in addition to the Global Biodiversity 
Information Facility (GBIF, 2021), National 
Commission for the Knowledge and Use of 
Biodiversity (CONABIO, 2021), Institute of 
Biology of the National Autonomous University of 
Mexico (IBUNAM, 2021), Distributed Databases 
withBackbone (VERTNET,2021). 

 
Data processing 

 
The information collected was stored in a 

database and through the help of the geographic 
information system (GIS) ArcMap 10 (ESRI, 2013) 
the spatial location of each of the records obtained 
was displayed. A total of 131 records were obtained, 
each record was associated with climatic values 
obtained from Cuervo-Robayoet al.(2013) 
(https://idrisi.uaemex.mx/) and environmental data 
obtained from the vectors provided by INEGI. For 
the soil use and vegetation layer series VI (INEGI, 
2017) with scale 1: 250,000 and the edaphological 
layer series III (INEGI, 2014) with scale 1: 250,000; 
as well as a digital terrain elevation model (MDE), 
scale 1: 250,000 (INEGI, 2021). 

 
Data transformation 
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The vector data was loaded into the GIS for its 
transformation to a raster type format by means of 
an interpolation of points, giving it a spatial 
resolution of 1 Km2 per pixel to match the 
resolution present in the climatic variables. 
Subsequently, the files were converted to ASCII 
format to be able to manipulate them in the MaxEnt 
software, which allows the modeling of the 
geographic distribution of the species based on the 
maximum entropy. The model obtained gives a 
potential probability of suitability with values 
ranging from 0 to 1, where zero means little or no 
probability for the occurrence of the species and 1 
means the highest probability of detection of the 
species. 

Table 1. Climatic and environmental variables used 

for modeling the habitat of T. taxus. 

Variable Description 

BIO1 Average annual temperature 
BIO2 Daytime mean range (monthly average 

(maximum and minimum temperature)) 
BIO3 Isotherms (P2 / P7) (* 100) 
BIO4 Seasonal temperature (δ * 100) 
BIO5 Maximum temperature of the coldest 

month 
BIO6 Minimum temperature of the coldest 

month 
BIO7 Annual temperature range (P5-P6) 
BIO8 Temperature of the wettest quarter 
BIO9 Average temperature of the driest quarter 
BIO10 Average temperature of the hottest 

quarter 
BIO11 Average temperature of the coldest 

quarter 
BIO12 Annual rainfall 
BIO13 Rainfall of the wettest month 
BIO14 Precipitation of the driest month 
BIO15 Seasonal Precipitation (Coefficient of 

Variation) 
BIO16 Rainfall of the wettest quarter 
BIO17 Precipitation of the driest quarter 
BIO18 Warmest Quarter Precipitation 
BIO19 Coldest Quarter Precipitation 
USV. Land use and vegetation 
Texture Soil texture  
pH Soil pH  
Altitude Height above sea level 
 

Modelling in MaxEnt software 

 
To determine the potential habitat of T. taxus, the 

MaxEnt program (Phillips et al. 2006) was used, 
which generates a probability distribution of the 
pixels in a grid, starting from the uniform 
distribution, repeatedly improving the fit of the data. 
The gain is defined as the average log probability of 
the presence samples, minus a constant that makes 
the uniform distribution have zero gain. At the end 
of the run, the gain indicates how concentrated the 
model is around the presence samples (Phillips et al. 
2004 and Phillips et al. 2006). For the simulation, 
1,000 iterations with Cloglog-type regression were 
applied, and statistical validation was performed 
with 25% of the data with the Cross-validate 
technique and 50 replications. In order to estimate 
which are the most important variables in the model, 
a jackknife test was run (Phillips et al. 2004). 

 
III. RESULTS AND DISCUSSION 
 
Identified records  

 
131 records were obtained from the consulted 

literature of which, the largest records are found in 
the northwest of the country, mainly in the states of 
Baja California, Baja California Sur, Sonora, 
Chihuahua and Durango, it was also observed that 
there are several states that do not count with no 
records mainly in Mexico western and south-
eastern. 
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Figure 1. Registry of the presence of T. taxus in the 
Mexican Republic. 
Priority areas for T. taxus conservation 

 
The model obtained by MaxEnt yielded a potential 
probability of habitat suitability for the Tlalcoyote 
that was classified in 4 ranges from 0 to 0.25, it is 
considered a low or null probability of occurrence, 
from 0.25 to 0.50 a medium probability, from 0.50 
to 0.75 a probability high and 0.75 to 1 the highest 
probability of occurrence of the species (Figure 2). 

 
Figure 2. Potential habitat distribution of T. taxus 
by probability ranges. 
 

 
Figure 3. Priority areas for the conservation of the 
habitat of T. taxus in the Mexican Republic. 
 
 

A probability greater than 0.5 was taken to 
determine the priority areas for the conservation of 
the habitat of T. taxus (Figure 3) as other authors 
have done (ManzanillaQuiñoneset al., 2019, 
Méndez et al., 2020 and Palma-Cancino, 2020). 
Where the largest surface area is located in the 
states of Baja California Sur, Sonora, Hidalgo, 
Sinaloa, Zacatecas and Nuevo León, but in general 
the center and north of the country are the surfaces 
with the best characteristics for the establishment of 
conservation areas of the species. 
 
Presence or absence of the taxon 

 

   The values of the Area Under the Curve (AUC) 
for the estimated and validated data were 0.811, 
which are considered good, considering what 
Araujo and Guisan (2006) establish in their 
classification of precision of the models. The 
variables that most influenced the presence or 
absence of the taxon were: the use of soil and 
vegetation with 25.6%, the average temperature of 
the coldest quarter with 16.7%, the Precipitation of 
the wettest quarter with 12.8% and the minimum 
temperature of the coldest month with 10.2%, the 
sum of these three variables represents 65.3% of the 
total contribution to the model.  
 
Potential habitat model for T. taxus 

 
In general, the potential habitat model for T. taxus 
shows that variables such as the type of vegetation 
considerably influence the presence / absence of it, 
according to Oliva, 2005 the vegetation of open 
semi-arid areas such as grasslands, shrubs of 
Mesquite and mesquite-grassland, in addition to 
pine and oak forests are preferred by the species, 
which are also distributed in the areas identified by 
the model, on the other hand, low temperatures and 
little precipitation strongly determine the increase 
or decrease in area potentially occupied by the 
species. T. taxus is a burrowing species and 
burrows below the surface of the earth (Alzate, 
2013), so it was expected that variables such as pH 
(0.8%) and soil texture (1.0%), would have a strong 
influence on its distribution, but it was not. The 
variable that most contributes to the model was the 
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use of land and vegetation (25.6%), it should be 
noted that vegetation is one of the variables most 
continuously affected by various anthropogenic 
activities, among which changes in land use stand 
out. 
Habitat modeling turns out to be an effective tool to 
identify potential sites for the conservation of 
species under some risk status in NOM-059, but 
particular information still needs to be generated to 
obtain more accurate models, since the variables 
that define the distribution of some species can vary 
over time. It is worth mentioning that within the 
variables used, no variable that presented any 
interspecific interaction was included, in this sense 
Messick, (1981) mentions that the distribution of T. 

taxus and its activity depends on the presence of 
underground rodents. Therefore, to improve the 
model, it is desirable to feed it with the potential 
distribution variables of its main prey, in this case 
the genera Cynomys (rairie dogs) and 
Spermophilus(ground squirrels). 
 

IV. CONCLUSIONS 
 
Research on the species habitat modeling is being 

increasingly popular by the scientific community in 
Mexico, MaxEnt continues to be one of the most 
used tools for the spatial representation of species 
and their habitat, in this sense the potential 
distribution obtained in this study for the Tlalcoyote 
(T. taxus), provides essential information for the 
identification and the possible establishment and 
management of conservation areas of the species. 
However, field work in the identified areas is 
essential since this represents a first, large-scale 
approach that facilitates decision-making for the 
management of the species. 

 
REFERENCES 

 
1) Alzate, A. A., Navarro, J. F., Meyer, E. M., & Maya, J. F. G. (2013). 

Manual para el Rastreo de Mamíferos Silvestres de México Jaime 
Marcelo Aranda Sánchez. RevistaLatinoamericana de Conservación| 
Latin American Journal of Conservation, 3(2).  

2) Araujo, M. B. and A. Guisan. 2006. Five (or so) challenges for species 
distribution modeling. JournalofBiogeography 33(10):1677-1688. 

3) Barcénas, H. V., Rubio–Rocha, Y., Nájera–Solís, E., Damían, L. J. L., 
& Legorreta, R. M. (2009). Ampliación de la distribución de tres 
carnívoros en el noroeste de México. Revista Mexicana De 
Mastozoología (Nueva Época), 13(1), 115–122. 

4) Oliva, G. C. G. (2005). Los mamíferos silvestres de México. Comisión 
Nacional para el Conocimiento y Uso de la Biodiversidad and Fondo 
de Cultura Económica, Mexico City, Mexico.  

5) Ceballos, G., E. Díaz P., H. Espinosa, O. Flores V., A. García, L. 
Martínez, E. Martínez M., A. Navarro, L. Ochoa, I. Salazar & G. 
Santos B. (2009). Zonas críticas y de alto riesgo para la conservación 
de la biodiversidad de México. In: Sarukhan, J. (coord.). Capital 
natural de México vol. II: Estado de conservación y tendencias de 
cambio. Conabio, México, D.F., México. pp. 575-600 

6) CONABIO. (2021). Comisión Nacional para el Conocimiento y Uso de 
la Biodiversidad (Naturalista). Consultado el 21 de julio de 2021. 
Comisión Nacional para el Conocimiento y Uso de la Biodiversidad. 
http://www.naturalista.mx. 

7) Cuervo, M. A. P. and O. Monroy, V. (2012).Distribución potencial del 
jaguar Panthera onca (Carnivora: Felidae) en Guerrero, México: 
persistencia de zonas para su conservación. Rev. Biol. Trop, 60(3), 
1357-1367. 

8) Cuervo-Robayo A. P., Téllez-Valdés, O., Gómez, M., Venegas-Barrera, 
C., Manjarrez, J. &Martínez-Meyer, E. (2013). An update of high-
resolution monthly climate surfaces for Mexico. 

9) ESRI. (2013). Environmental Systems Research Institute ArcGIS for 
Desktop: Release 10. Redlands, California, U.S.A. 

10) GBIF. (2021). The Global Biodiversity Information Facility¿Qué es 
GBIF?.Disponible en https://www.gbif.org/what-is-gbif [16 de julio de 
2021]. 

11) Gómez-Nísino, A. (2006). Ficha técnica de Taxideataxus. En: Medellín, 
R. (compilador). Los mamíferos mexicanos en riesgo de extinción 
según el PROY-NOM-059 ECOL-2000. Instituto de Ecología, 
Universidad Nacional Autónoma de México. Bases de datos SNIB 
CONABIO. Proyecto No. W005. México. D.F. 

12) González-Christen, A., González-Romero, A. &Rodríguez-Colmenares 
J.S. (2006). Primer registro de Taxideataxusberlandieri Baird, 1858 
(Mammalia: Carnivora: Mustelidae) para el estado de Veracruz, 
México. Acta Zoológica Mexicana, 22:153-156. 

13) Hernández-Silva, D. A., Pulido Silva, M. T., Zuria, I., Gallina Tessaro, 
S. A., & Sánchez-Rojas, G. (2018). El manejo como herramienta para 
la conservación y aprovechamiento de la fauna silvestre: acceso a la 
sustentabilidad en México. Acta universitaria, 28(4), 31-41.  

14) IBUNAM. (2021). Instituto de Biología de la Universidad Autónoma 
de México, 2021. http://unibio.unam.mx/. Consultado el 21 de julio de 
2021 

15) INEGI. (2021).Instituto Nacional de Estadística y Geografía 20. 
Modelos Digitales de Elevación (MED). Instituto Nacional de 
Estadística y Geografía (INEGI). Recuperado el 08 de septimbre de 
2021, 2015 de: https://www.inegi.org.mx/temas/relieve/continental/ 

16) INEGI. (2014). Instituto Nacional de Estadística y Geografía.  Guía 
para la interpretación de cartografía: edafología: escala 1:250 000: serie 
III / Instituto Nacional de Estadística y Geografía. México: INEGI, 
c2014. 

17) INEGI.(2017). Instituto Nacional de Estadística y Geografía. Guía para 
la interpretación de cartografía: uso del suelo y vegetación: escala 
1:250, 000: serie VI / Instituto Nacional de Estadística y Geografía. 
México: INEGI, c2017. 

18) Jiménez-Guzmán, A. &List, R. (2005). Taxideataxus en: Los 
Mamíferos Silvestres de México (Ceballos, G. y G. Oliva, eds.) 
Comisión Nacional para el Conocimiento y Uso de la Biodiversidad. 
Fondo de Cultura Económica. México, D.F. 

19) Lavariega, M. C., Masés-García, C. A., López, A., Santiago, R., 
Morales, E., Martínez-Ramírez, E., & Cruz-Arenas, E. (2017). 
Registros notables de Panthera onca y Taxideataxus (Carnivora: 

Mammalia) en Oaxaca, México. Mammalogy Notes, 4(1), 18-21.  
20) Manzanilla Quiñones, U., Delgado Valerio, P., Hernández Ramos, J., 

Molina Sánchez, A., García Magaña, J. J., & Rocha Granados, M. D. C. 
(2019). Similaridad del nicho ecológico de Pinusmontezumae y 
P.pseudostrobus (Pinaceae) en México: implicaciones para la selección 
de áreas productoras de semillas y de conservación. Acta botánica 
mexicana, (126).  

21) Méndez E., F. M., Méndez G., J., & Cerano P., J. (2020). Distribución 
actual y potencial de Dendroctonusmexicanus Hopkins bajo dos 
escenarios de cambio climático. Madera y Bosques, 26(2), e2622020. 



International Journal of Scientific Research and Engineering Development-– Volume 4 Issue 6, Nov-Dec 2021 

Available at www.ijsred.com 

ISSN : 2581-7175                                ©IJSRED: All Rights are Reserved Page 539 

22) Messick, J. P., &Hornocker, M. G. (1981). Ecology of the badger in 
southwestern Idaho. Wildlife Monographs, (76), 3-53. 

23) Morrone, J. J. (2019). Regionalización biogeográfica y evolución 
biótica de México: encrucijada de la biodiversidad del Nuevo Mundo. 
Revista mexicana de biodiversidad, 90. 

24) Palma Cancino, D. Y., Tarango Arámbula, L. A., Ugalde Lezama, S., 
Alcantara Carbajal, J. L., Olmos Oropeza, G., Ángeles Pérez, G., & 
Rincón Ramírez, J. A. (2020). Distribución potencial del tecolote 
moteado mexicano (Strixoccidentalis lucida Nelson 1903) en 
Aguascalientes, Durango, Jalisco y Zacatecas, México. Agro 
Productividad, 13(1). 

25) Phillips, S. J., Dudík, M., &Schapire, R. E. (2004). A maximum 
entropy approach to species distribution modeling. In Proceedings of 
the twenty-first international conference on Machine learning (p. 83). 

26) Phillips, S. J., Anderson, R. P., &Schapire, R. E. (2006). Maximum 
entropy modeling of species geographic distributions. Ecological 
modelling, 190(3-4), 231-259. 

27) Sarukhan, J. (2008). Capital natural de México (No. 333.95160972 
333.95160972 C3 C37). Comisión Nacional para el Conocimiento y 
Uso de la Biodiversidad (CONABIO).  

28) SEMARNAT. (2010). Secretaría de Medio Ambiente y Recursos 
Naturales 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. México: DOF. 
Retrieved from https://www. 
biodiversidad.gob.mx/especies/pdf/NOM_059_ 
SEMARNAT_2010.pdf 

29) VERTNET. (2021). Distributed Databases with Backbone. 2021. 
Consulted on July, 2021. http://www.vertnet.org/ 


