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Abstract: Studies on biological diversity are essential to generate baseline information in natural protected areas. In 
the present study, we developed a multi-taxonomic inventory in the Sierra del Abra Tanchipa Biosphere Reserve, 
located northeast of San Luis Potosí, Mexico. Systematic samplings were performed between January 2017 to May 
2018, for the taxonomic groups of flora, amphibians, reptiles, birds, and mammals. A total of 3 730 records of 683 
species were obtained, corresponding to 427 species of flora, 10 of amphibians, 20 of reptiles, 192 of birds, and 
34 of mammals, from which 47 species are threatened. The results obtained represent the critical biodiversity that 
can be found in this natural protected area. The information will be useful for decision-making on the management 
and conservation of biodiversity in the Sierra Madre Oriental’s ecological corridor.
Keywords: Biodiversity; Conservation; Ecological corridor; Natural protected area; Seasonally dry tropical 
forest; San Luis Potosí.

Estudio multitaxonómico en la Reserva de la Biosfera Sierra del Abra Tanchipa

Resumo: Los estudios sobre biodiversidad son fundamentales para generar información de línea base para las 
áreas naturales protegidas. En el presente estudio se desarrolló un inventario multitaxonómico de la Reserva de la 
Biosfera Sierra del Abra Tanchipa, ubicada al noreste del estado de San Luis Potosí, México. Se realizaron muestreos 
sistemáticos para los grupos taxonómicos de flora, anfibios, reptiles, aves y mamíferos y se construyó una base 
de datos donde se incluyeron todos los registros por grupo taxonómico. Se obtuvieron un total de 3 730 registros 
de 683 especies, que corresponden a 427 especies de flora, 10 especies de anfibios, 20 especies de reptiles, 192 
especies de aves y 34 especies de mamíferos; de las que 47 especies se encuentran en alguna categoría de riesgo. 
Los resultados obtenidos son una muestra representativa de la importante biodiversidad que es posible encontrar 
en esta Área Natural Protegida. La información será útil para la toma de decisiones sobre las acciones de manejo 
y conservación de la biodiversidad en el Corredor Ecológico de la Sierra Madre Oriental.
Palavras-chave: Biodiversidad; Conservación; Corredor ecológico; Área natural protegida; Bosque tropical 
estacionalmente seco; San Luis Potosí.
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Introduction
There is great concern over the conservation of global biodiversity 

due to factors such as climate change, habitat loss, and degradation, as 
well as the overexploitation of resources (List et al. 2017, O’Connor et al. 
2020). Additionally, the processes of compiling biodiversity inventories 
of high diversity regions such as the Neotropical realm are incomplete, 
and it is necessary to complete baseline information to improve the 
conservation efforts (Martínez-Morales et al. 2013, Martínez-Meyer et 
al. 2014, Almazán-Nuñez et al. 2018).

Mexico is considered one of the hotspots for global biodiversity 
due to its species richness and high level of endemism but experiencing 
exceptional loss of habitat (Myers et al. 2000, Llorente-Bousquets & 
Ocegueda 2008, Mittermeier et al. 2011, Sosa & De-Nova 2012, Sosa 
et al. 2018). This great biodiversity results from the combination of 
its orographic and geographic characteristics, which have molded its 
evolution and ecological relationships over millions of years, forming 
the diverse ecosystems found in Mexico today (Plascencia-Vázquez et 
al. 2014, Almazán-Nuñez et al. 2018, Sosa et al. 2018). However, there 
are some regions in the country where detailed biodiversity inventories 
are still lacking, so its conservation and adequate management are at risk 
(Martínez-Meyer et al. 2014, Villaseñor 2016).

Increasing knowledge on biodiversity across the national territory 
is needed as an initial action for setting out appropriate strategies for 
ensuring its conservation, particularly in ecological corridors as priority 
conservation regions in Mexico (Ortiz-Pulido et al. 2010, Larios-Lozano 
et al. 2017). The Sierra Madre Oriental is a physiographic province that 
includes threatened ecosystems that are a priority for conservation, like 
cloud forest and seasonally dry tropical forest (Luna et al. 2004). Since 
2010, the National Commission for Natural Protected Areas (CONANP), 
the German Corporation for International Cooperation GmbH (GIZ), 
and several institutions and universities have worked together with 
local communities to establish a regional strategy via the Program for 
Adaptation to Climate Change for the Sierra Madre Oriental Ecological 
Corridor, published in 2013 (CONANP-GIZ 2013). This regional strategy 
has focused on the generation of knowledge on the specific conditions in 
priority conservation areas in the Sierra Madre Oriental and, particularly, in 
the State of San Luis Potosí since gaps and omissions in the state’s system 
of biosphere reserves have been identified in recent years (Chapa-Vargas 
& Monzalvo-Santos 2012). These omissions represent vulnerability and 
risk for the integrity of regional ecosystems and biodiversity. In this 
context, efforts that obtain up-to-date information on the components of 
the region’s biological diversity and ecosystem services are urgent since 
the absence of necessary information on its biotic communities and natural 
protected areas (NPA) (Martínez-Morales et al. 2013).

The Sierra del Abra Tanchipa Biosphere Reserve (SATBR) in the 
state of San Luis Potosi, Mexico, is an NPA that constitutes one of the 
northernmost regions for Northeast Mexico where the seasonally dry 
tropical forest is found. Moreover, several studies describe its great 
importance as a corridor for the jaguar populations (Panthera onca) 
(Ortega-Huerta & Peterson 2004, Dueñas-López et al. 2015) and habitat 
for plant species such as the elephant’s foot (Beaucarnea inermis), cycads 
(Zamia fischeri and Dioon edule), orchids and others (Rubio-Méndez et 
al. 2018, De-Nova et al. 2019b). Although there are gaps in information 
on regional biological diversity, this NPA has been recognized for its 
high levels of biodiversity as a Priority Terrestrial Region, under the 
reference RTP-96 (Arriaga et al. 2009), and an Important Bird Area, 

under the reference AICA C-54 (Arizmendi & Márquez 2000). Given 
its location, the reserve functions as a connectivity link for threatened 
and endangered species in the Sierra Madre Oriental Ecological Corridor 
(CESMO 2018) and is a significant provider of ecosystem services in 
the region (Lott et al. 1987, Mandujano & Gallina 1996, Navarro et al. 
2004, García & Cabrera-Reyes 2008, Mballa et al. 2011, Martínez 2013, 
De-Nova et al. 2019b).

Therefore, this study aims to generate information on the richness 
and taxonomic diversity of five different ecological groups (plants, 
amphibians, reptiles, birds, and mammals) in the Sierra del Abra Tanchipa 
Biosphere Reserve (SATBR), using rapid biological inventories. The 
results will be useful for increasing baseline information and strengthening 
efforts to conserve biodiversity at a local, regional, and national level.

Materials and Methods

1.	 Study area

The SATBR is located northeast of San Luis Potosí, Mexico 
(Figure 1), with a surface area of 21 464 ha, of which 16 758 ha 
constitute its nucleus, 4 223 are for sustainable use, and 482 are for 
traditional uses, according to the reserves’ management program 
(SEMARNAT-CONANP 2014). The SATBR area of influence includes 
the municipalities of Ciudad Valles and Tamuín. There is an altitudinal 
range that goes from 300 m to 850 m asl 3 to 10.5 km in length from 
west to east, and then descend abruptly to 100 m asl to the east. The 
soils are of the regosol, vertisol, lithosol, and rendzina types, and 
sedimentary limestone rocks predominate facilitating infiltration and 
allowing the recharge of water bodies (INEGI 2011). This region has 
a warm subtropical climate and rains in the summer (Aw1 and Aw0), 
with an average annual temperature of 24.5°C and average annual 
precipitation of 1 095 mm. Simultaneously, its vegetation mainly 
comprises seasonally dry tropical forests, with a limited presence of 
palm groves, tropical oak forest, and secondary vegetation outside the 
core area of the NPA (Durán 2018). These tropical ecosystems are under 
threat from human activities that cause deforestation and fragmentation, 
especially in the cultural region of San Luis Potosí known as the 
Huasteca (Reyes-Hernández et al. 2006).

2.	 Field sampling

Nine systematized field trips with an average duration of three 
days were conducted in the SATBR from January 2017 to May 2018, 
collecting the curatorial, taxonomic, and geographical information from 
the recorded species (Figure 1). We sampled amphibians and reptiles in 
three of the field trips, mammals in five, and plants and birds in all of 
them. We collect records in 10 sites for amphibians, 13 for reptiles, 40 
for mammals, 235 for plants, and 438 for birds. For the field sampling, 
three to six people participated per taxonomic group, including at least 
one local guide. Plant voucher specimens were collected according to 
the agreement CONABIO-CONANP FB1829/PJ029/17, in the other 
cases, we release all the individuals collected. The risk categories were 
established based on Official Mexican Standard NOM-059-ECOL-2010 
(SEMARNAT 2010), the Red List of the International Union for 
the Conservation of Nature (IUCN 2018), and the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora 
(CITES 2018).
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Figure 1. Geographic location and land-use cover of Sierra del Abra Tanchipa Biosphere Reserve in San Luis Potosi, Mexico. 

2.1.  Flora

The floristic inventory was conducted using standardized methods 
and sampling by vegetation variants. Sampling was carried out along 
transects from 4 km to 9 km in length, west to east (De-Nova et al. 
2019a, b). For each species, its growth form was assigned according 
to the concepts of Font Quer (1953). The first duplicate for each 
voucher was deposited at the Isidro Palacios Herbarium (SLPM) for the 
processing and identification. The rest of the identified duplicates were 
distributed in regional herbaria (HGOM, IBUG, QMEX, and UAT). 
The collections at SLPM and UAT herbariums were also consulted for 

historical vouchers from the region. The nomenclature was standardized 
using the Taxonstand v.2.1 software package (Cayuela et al. 2017) for 
R (R Core Development Team 2019), which is based on The Plant 
List (TPL 2010). The angiosperms were classified using the APG IV 
(2016) system, while the ferns and allies, as well as gymnosperms were 
classified using the systems proposed by Christenhusz et al. (2011a, b).

2.2.  Amphibians and reptiles

In order to register the amphibians and reptiles, intensive direct 
searches were carried out at each site during the field visits, in the 
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morning for four hours around noon and at night for three hours, mainly 
in bodies of water, under rocks, in caves and burrows, in the vicinity of 
human constructions, and under tree trunks. All the animals captured 
were released. Some individuals were collected live, placed in muslin 
bags, and transported to the laboratory for correct identification and 
subsequent release. The individuals were identified based on the work 
of Casas-Andreu & McCoy (1987), Duellman (1970), Flores-Villela et 
al. (1995), Frost et al. (2006), Lemos-Espinal & Dixon (2013), Rovito 
et al. (2015), Smith & Taylor (1945), Wiens et al. (2007), and Wilson et 
al. (2013). The present study followed the taxonomy proposed by Liner 
(2007), while the names of the amphibians and reptiles were updated 
based on the work of Flores-Villela & Canseco-Márquez (2004), Lemos 
et al. (2015), Lemos & Dixon (2016), and Ramírez-Bautista et al. (2014).

2.3.  Birds

The bird species were recorded via a combination of field methods 
to maximize the successful detection of species. Line transects with 
approximately 3 km in length were applied in thirteen sites (Ralph 
et al. 1996, Blendinger et al. 2004, Travaini et al. 2004). We visited 
sampling sites in the morning between 6:30 and 10:30 a.m. and the 
afternoon between 5:00 and 7:00 p.m. as this is the period during which 
the highest level of bird activity occurs and increases the possibility 
of obtaining visual and auditory records of species (Salinas-Melgoza 
& Renton 2005, De Labra et al. 2010, Forshaw 2010). The time of 
record, the number of individuals, the detection method (vocalization, 
visualization, or photographic), and the activity presented (roosting, 
foraging, vocalizing, and in-flight) were recorded for each individual, 
as were the type of habitat and vegetation in which the individual was 
observed and all other data required by the project public database. In 
the other hand, mist nets were installed at each site for two days, for an 
average of ten hours per day, and reviewed every 30 minutes, in order 
to capture and identify inconspicuous species in the undergrowth, an 
approach which increased the number of species registered, with all 
individuals captured then released. The identification of the species 
in the field was carried out using the guides produced by Howell & 
Webb (1995), Kaufman (2005), Peterson & Chalif (1989), and Van 
Perlo (2006), as well as the applications (apps) produced from guides 
by the IBird PRO, Sibley, and Audubon Bird PRO. Finally, information 
related to the birds’ seasonality was determined based on that proposed 
by Howell & Webb (1995) and Berlanga et al. (2015). The taxonomic 
arrangement used supplements up to number 60 (Chesser et al. 2019), 
proposed by the American Ornithologists Society (AOS 2019).

2.4.  Mammals

For small mammals sampling, 150 Sherman traps were set in line 
transects per night during field trips inside the reserve, baited with a 
mix of oats, cracked corn, sorghum, and vanilla. The small mammals 
captured were identified and recorded, then were released at the site of 
their capture. Mist nets were installed for the registration of Chiroptera, 
while an ultrasonic detector was used to record the insectivorous bats, 
with the recordings donated to the project Sonozotz National Bat-Sound 
Library project (AMMAC-CONABIO). The bats were identified in 
the field and released at their capture site (Medellín & Sánchez 2008). 
Owl pellets were collected to find skulls they could contain; they were 
cleaned according to Cruzado et al. (2018). Medium- and large-sized 
mammals were registered using 38 camera traps for 54 days located 

around water bodies, and sites known for local guides as wildlife 
crossing sites in the area. The cameras were installed in November 
2017 and were removed in January 2018. The species was classified 
following the taxonomy proposed by Ramírez-Pulido et al. (2014) and 
Wilson & Reeder (2005).

3. Data analysis

Potential species richness for each taxonomic group was estimated 
using accumulation curves, where new species registered per sampling 
unit (days) were graphically represented (Villareal et al. 2006). The 
curves were calculated with the function specaccum in the vegan 
software package (Oksanen et al. 2019) in R.3.3.3 (R Development Core 
Team 2019), using 10 000 random replicates via the first order Jackknife 
nonparametric estimator (Jack 1). Jack 1 is a function of the number of 
species present in one single sampling unit, and it is a good estimator 
in terms of global precision (95%), even with a low number of samples 
(González-Oreja 2010, Gotelli & Colwell 2011). Since the number of 
taxa is logarithmic dependent of the size area, we compare the species 
richness for each taxonomic group in the NPA with other sites with 
similar ecosystems, using the taxonomic biodiversity index according 
to Squeo et al. (1998): TBI= S/lnA, where S is the total of recorded 
species and lnA is the natural logarithm of the size of the study area.

Results

The total species richness, for the five taxonomic groups studied, 
includes 683 species (256 for fauna and 427 for flora) from 497 genera, 
166 families, and 66 orders (Table 1). The information is supported 
with specimens in biological collections, photographs, and registers in 
open databases and forms part of the resources available in the National 
System of Information on Biodiversity (SNIB) of National Commission 
for the Knowledge and Use of Biodiversity (CONABIO) in México. 
The online database can be consulted at the link: http://www.conabio.
gob.mx/institucion/cgi-bin/datos.cgi?Letras=PJ&Numero=29.

Table 1. Species richness for taxonomic groups in the Sierra del Abra 
Tanchipa Biosphere Reserve, San Luis Potosi, Mexico.

Taxonomic 
group Order Family Genus Species Endemic Threatened

Plants 35 89 305 427 46 9

Birds 22 44 134 192 19 26

Mammalia 6 14 30 34 8 5

Amphibia 1 7 10 10 0 2

Reptilia 2 12 18 20 6 5

Total 66 166 497 683 79 47

1. Flora

A total of 707 botanical specimens were collected over 61 days, 
representing 427 species of vascular plant, from 305 genera and 89 
families (Appendix 1, Table 1). The richness estimator predicted the 
presence of 456.13 ± 36.21 species (Figure 2a), and the TBI was 87.91 
sp/lnA. The eudicots are the best represented taxonomic group, with 308 
species (72.13%), followed by the monocots, with 98 species (22.95%), 

http://www.conabio.gob.mx/institucion/cgi-bin/datos.cgi?Letras=PJ&Numero=29
http://www.conabio.gob.mx/institucion/cgi-bin/datos.cgi?Letras=PJ&Numero=29
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while the remainder is divided among magnoliids, with 13 species, 
gymnosperms, with two species, and ferns and allies, with 11 species 
respectively. The most diverse families were Fabaceae (28 genera, 40 
species), Orchidaceae (23 genera, 28 species), Poaceae (15 genera, 21 
species), Asteraceae (18 genera, 20 species), and Euphorbiaceae (nine 
genera, 20 species). The most diverse genera were Ipomea, Peperomia, 
and Tillandsia, with seven species each, followed by Euphorbia and 
Solanum, with six species each. There were 206 herbs, 81 trees, 64 
shrubs, 47 climbings, and 29 epiphytes concerning the growth type. 
From all species, 409 are supported with herbarium specimens, and 
18 are photographic records included in the project 2301 of portal 
Naturalista (CONABIO 2019) (Figure 3). According to the NOM-
SEMARNAT-059-2010, the area includes two endangered species 
(P), four threatened species (A), and one subject to special protection. 
Additionally, 40 species are listed in Appendix II of CITES. For the 
IUCN, two species are endangered (EN), three are near threatened 
(NT), 85 in the least concern (LC), and seven with data deficient (DD).

2.	 Amphibians

A total of 10 species for amphibians were recorded, including 
seven families and ten genera (Appendix 2, Table 1, Figure 4). The 
species accumulation curve for this group predicting the possible 
presence of 10.47 ± 1.12 species (Figure 2b). The TBI was 1.86 sp/
lnA. Only Rhinophrynus dorsalis and Lithobates berlandieri are 
categorized as species subject to special protection, according to NOM-
SEMARNAT-059-2010. There are no species listed as threatened in the 
Red List of IUCN.

3. Reptiles

Two reptile orders were recorded in the area (Sauria and Testudines), 
comprising 71 individuals corresponding to 20 species from 18 
genera, 12 families, and two orders (Appendix 3, Table 1, Figure 4). 
The species accumulation curve estimates the presence of 21.23 ± 
2.66 species (Figure 2c), and the TBI was 3.72 sp/lnA. Six species 
are endemic to Mexico (Appendix 3), and according to the NOM-
SEMARNAT-059-2010, there are four cataloged species under threat 
(Terrapene carolina mexicana, Lepidophyma micropholi, Scincella 
silvicoland, and Leptophis mexicanus). For the IUCN, three are 
considered vulnerable species (Terrapene carolina mexicana Trachemys 
venusta, and Lepidophyma micropholis).

4.	 Birds

In total, 192 bird species were recorded from 22 orders, 44 families, 
and 134 genera (Appendix 4, Table 1, Figure 5). The accumulation 
curve indicates that the sampling is representative, with the estimator 
predicting the possible presence of 206.11 ± 6.68 species (Figure 2d), 
and the TBI was 42.28 sp/lnA. The order Passeriformes is the best 
represented, with 17 families, of which, Parulidae and Tyrannidae 
include the highest number of species, followed by the families 
Cardinalidae, Accipitridae, and Icteridae. In terms of the migratory 
status of the species, 75% were found to be permanent residents and 
17% winter residents, and the remainders are 4% summer residents 
and 4% passing migrants 23 species have a category of endemism, 
being remarkable the Tamaulipas crow (Corvus imparatus), the red-
crowned amazon (Amazona viridigenalis), and the crimson-collared 

grosbeak (Rhodothraupis celaeno). Two species (Glaucidium sanchezi 
and Dendrortyx barbatus) endemic to the Sierra Madre Oriental were 
registered. Twenty-six species are in a risk category, eight species in 
danger of extinction, five under threat, and 13 are subject to special 
protection according to the classification set out in NOM-059-
SEMARNAT-2010 (Appendix 4). In terms of the IUCN categories, three 
species were cataloged as Endangered (EN) (Amazona oratrix, Amazona 
viridigenalis, and Setophaga chrysoparia) and three as Vulnerable 
(VU) (Ara militaris, Crax rubra, and Dendrortyx barbatus). Three 
species (Amazona oratrix, Amazona viridigenalis, and Ara militaris) 
were classified under the CITES Appendix I criteria, and 26 species 
under Appendix II criteria with a significant number of species from 
the families Accipitridae and Trochilidae.

5.	 Mammals

A total of 381 records for 34 mammal species from 30 genus were 
obtained (Appendix 5, Table 1, Figure 4). The richness estimator 
predicted the potential presence of 37.21 ± 4.38 species (Figure 2e), 
and the TBI was 6.51 sp/lnA. Among six orders, were registered, with 
the best-represented orders being Chiroptera and Rodentia. Fourteen 
families were registered, of which, the rodent family Cricetidae and the 
bat family Mormoopidae presented the highest numbers. The record of 
a new species for San Luis Potosi (Perimyotis subflavus) should also 
be noted. Five species are under conservation concern by the NOM-
059-SEMARNAT-2010 (Perimyotis subflavus veraecrucis, Panthera 
onca veraecrucis, Herpailurus yagouaroundi cacomitli, Leopardus 
pardalis pardalis, and Leopardus wiedii oaxacensis), and for the IUCN, 
Perimyotis subflavus veraecrucis is considered vulnerable, and two 
species are near threatened (Panthera onca veraecrucis, Leopardus 
wiedii oaxacensis).

Discussion

The extent of the Sierra del Abra Tanchipa Biosphere Reserve 
(SATBR) represents only 0.35% of the state of San Luis Potosí, making 
its species richness more significant. In terms of the biodiversity of 
the state, the SATBR contains 7.88% of its vascular plants (Villaseñor 
2016), 23.25% of its amphibians (Quintero-Díaz et al. 2019a), 14.49% 
of its reptiles (Quintero-Díaz et al. 2019b), 35.87% of its birds 
(García-Trejo et al. 2019), and 20.98% of its mammals (Martínez de 
la Vega et al. 2019), reaffirming it as a priority conservation region. 
At a national level, the best-represented group in the SATBR, is the 
birds with 16.79% of the country (Navarro et al. 2014). Additionally, 
the presence of emblematic species, such as the military macaw (Ara 
militaris), the yellow-headed amazon (Amazona oratrix), and the ornate 
hawk-eagle (Spizaetus ornatus), supports the AICA classification for 
the SATBR. On the other hand, amphibians represent 2.64%, reptiles 
2.31%, and mammals 6.35% of Mexico’s fauna. The vascular plants 
in the reserve represent up to 13.24% of the richness described for 
seasonally dry tropical forests in Mexico and, as in other sites with this 
vegetation, the most species-rich families are Apocynaceae, Asteraceae, 
Convolvulaceae, Euphorbiaceae, Fabaceae, Malvaceae, Orchidaceae, 
and Poaceae (De-Nova et al. 2019b), with emblematic species such 
as the “chamal” cycad (Dioon edule) and the elephant’s foot palm 
(Beaucarnea inermis).
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Figure 2. Species accumulation curves for a) Plants (Tracheophyta), b) Amphibia, c) Reptilia, d) Birds and e) Mammalia, in the Sierra del Abra 
Tanchipa Biosphere Reserve, San Luis Potosi, Mexico. The line highlights the cumulative increase of species, and the shaded area exposes the 
95% confidence intervals. 
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Figure 3. Some vascular plant species in the Sierra del Abra Tanchipa Biosphere Reserve, San Luis Potosi, Mexico. A) Brassavola cucullata; B) 
Dioon edule; C) Echeveria tamaulipana; D) Exostema caribaeum; E) Funastrum pannosum; F) Heliconia schiedeana; G) Jatropha sotoi-nunyezii; 
H) Matelea suberifera; I) Mirabilis longiflora; J) Petrea volubilis; K) Plumeria rubra; L) Pseudobombax ellipticum. Photographs by J.A. de Nova.
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Figure 4. Some amphibian, reptile, and mammal species in the Sierra del Abra Tanchipa Biosphere Reserve, San Luis Potosi, Mexico. A) Hypopachus 
variolosus; B) Rhinophrynus dorsalis; C) Trachycephalus typhonius; D) Ficimia olivacea; E) Gerrhonotus ophiurus; F) Leptophis mexicanus; G) 
Micrurus tener; H) Sceloporus variabilis; I) Terrapene carolina mexicana; J) Dermanura azteca azteca; K) Lasiurus cinereus cinereus; L) Puma 
concolor couguar. Photographs A, B, C, D, E, F, G, H, and J, by J. Cruzado and L by H. Barcenas.
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Figure 5. Some bird species in the Sierra del Abra Tanchipa Biosphere Reserve, San Luis Potosi, Mexico. A) Archilochus colubris; B) Arremonops 
rufivirgatus; C) Basileuterus culicivorus; D) Basileuterus rufifrons; E) Chordeiles acutipennis; F) Dryocopus lineatus; G) Eupsittula nana; H) 
Glaucidium brasilianum; I) Momotus coeruliceps; J) Passerina caerulea; K) Passerina ciris; L) Psittacara holochlorus. Photographs by Luis E. 
Martínez.
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The species richness registered in the SATBR could result from 
its good state of conservation and the continuous cover of its natural 
vegetation, which enables organism mobility and, thus, maintains the 
genetic flow of populations, among other processes. As described 
above, the SATBR is located in the eastern-central biogeographical 
region of the Sierra Madre Oriental and forms part of an NPA network 
distributed along the length of the Sierra Madre Oriental Ecological 
Corridor (CESMO 2018). The species richness registered in the SATBR 
corresponds to 23.84% of vascular plants, 14.49% of amphibians and 
reptiles, 36.27% of birds, and 17% of mammals registered for the 
entire Sierra Madre Oriental, despite to comprise solely 0.47% of this 
physiographic province (Luna et al. 2004).

Comparing the species richness of the groups in the SATBR with 
other NPAs in the region, reveals a similar floristic richness of El Cielo 
Biosphere Reserve in Tamaulipas (581 spp) which also includes a 
significant surface covered by seasonally dry tropical forest (Hernández 
et al. 2005). However, there exists a substantial difference in the 
number of species recorded for amphibians and reptiles (15 spp, 57 
spp, respectively, Lavin et al. 2005), birds (179 spp, Gram et al. 2005), 
and mammals (64  Spp, Sosa et al. 2005). This differences could be 
related to the higher surface of the El Cielo Biosphere Reserve since 
the number of taxa is logarithmic dependent of the size area (Squeo 
1998) and the existence of different types of vegetation that includes, 
cloud forest, oak forest, and coniferous forests (Luna et al. 2004), and 
mainly to the fact that a sampling effort has been made in the field for 
several years (Sánchez-Ramos et al. 2005).

The TBI calculated for the groups studied in the SATBR in the 
present research is comparable to that obtained for the El Cielo 
Biosphere Reserve (2.06 (sp/ln area) for amphibians, 7.83 (sp/ln 
area) for reptiles, 24.60 (sp/ln area) for birds, and 8.80 (sp/ln area) for 
mammals), although this NPA has a considerably larger surface area 
(144 530 ha) than the SATBR (21 464 ha). Comparing the SATBR 
TBI with data for groups in other regions of the country revealed that 
it is considerably higher than that calculated. For example, for the bird 
species of the municipality of Tomatlán, Jalisco, a region of western 
Mexico predominated by seasonally dry tropical forest (Ramírez-
Albores 2007), 214 bird species were registered and a TBI of 26.70 
(sp/ln area), despite its surface area (302 359 ha) is greater than the 
SATBR (21 464 ha). 

Only 4.5 % of seasonally dry tropical forest extent is legally 
preserved in the neotropics (Portillo-Quintero et al. 2015), and it has 
been documented that there is a high degree of endemism, diversity 
of plant life forms and ecophysiological types that have been used 
as indicators to promote their conservation in the region (Ceballos 
& Garcia, 1995; Portillo-Quintero et al. 2015). The SATBR contains 
endemic species, which are priorities for conservation, like reptile 
species such as Lepidophyma micropholis, Leptophis mexicanus, and 
Scincella silvicola; bird species such as Dendrortyx barbatus and 
Glaucidium sanchezi; mammal species such as Sigmodon toltecus, 
Pteronotus parnellii mexicanus, Artibeus jamaicensis yucatanicus 
and, plant species such as Aristolochia rhizantha, Agave univittata, 
Beaucarnea inermis, Dioon edule, Funastrum pannosum, Jatropha 
sotoi-nunyezii, Laelia anceps, Mammillaria magnimamma, Pilosocereus 
cometes, and Tillandsia utriculata subsp. pringlei. Sierras, such as the 
SATBR, represent islands of conservation among the areas dedicated to 
agriculture and livestock, however, the land-use changes in the Sierra 

Madre Oriental in recent years, have affected the natural plant cover 
and biodiversity (Sahagún-Sánchez et al. 2011).

Unfortunately, seasonally dry tropical forest is one of the most 
threatened ecosystems in the neotropics due to the processes of land-
use change, deforestation, and degradation caused by unsustainable 
agricultural and livestock activities (Pennington et al. 2000, Brooks et 
al. 2004, Dick & Wright 2005), increasing the importance of inventory 
studies (Ramírez-Albores 2007, Vergara-Paternima et al. 2017). Reyes-
Hernández et al. (2006) found that in 1973, the seasonally dry tropical 
forest comprised a surface area of approximately 98 270 hectares, which 
had been reduced to 10 216 hectares in 2000, corresponding to an annual 
deforestation rate of 11%. This situation reinforces the need to carry out 
concerted actions to increase knowledge about the area’s biodiversity.

The continued compilation of inventories is a response to the 
results obtained by different studies, which identify these and other 
NPA as areas with gaps in the information on their biological richness 
and diversity (Chapa-Vargas & Monzalvo-Santos 2012). An example 
of the situation mentioned above, in particular for the SATBR, is that 
until five years ago, there were no registers for the interior of the 
reserve in databases of scientific collections and on community science 
websites (e.g., eBird or Naturalista), a situation addressed via projects 
of community science involving local inhabitants. 

Initiatives, such as the Sierra Madre Oriental Ecological Corridor, 
which aims to increase landscape connectivity among other NPA of 
the region, such as the El Cielo Biosphere Reserve, the Xilitla Priority 
Conservation Region, and the Sierra Gorda Biosphere Reserve, may 
be useful for conserving the regions’ habitats and biodiversity. As 
described by Halffter (2011), management and conservation actions 
in NPA must address the sustainable use of resources, be respectful of 
traditional uses, and be oriented to contributing to the wellbeing and 
progress of the communities that have, for generations, inhabited the 
territories occupied by the reserves and beyond.

The present study sets out the most up-to-date information about 
SATBR. Rapid inventories contribute significantly to the extant 
body of knowledge on the region and provide elements that enable 
evaluating the state of conservation of both endemic species and those 
in a risk category. The information generated by the present research 
will be incorporated into the reserves’ management program, which 
was reviewed and updated in 2019. It must, eventually, be analyzed 
and considered by the actors involved in the management of the NPA, 
to improve the design of management and conservation strategies 
for mitigating the impact and negative externalities produced by the 
agricultural, livestock, and other activities undertaken to exploit the 
resources of this NPA area of influence.

Supplementary Material

The following online material is available for this article:
Appendix 1 -  Checklist of the vascular plants in the Sierra del Abra 

Tanchipa Biosphere Reserve, San Luis Potosi, México. Species endemic 
to Mexico (E). Growth form: tree (T); shrub (Sh); epiphytes (Ep); herb 
(He); climbing (Cl). Risk categories (NOM-059-SMARNAT-2010): 
endangered of extinction (P); threatened (A); subject to special 
protection (Pr). CITES: Appendix II. IUCN risk categories: endangered 
(EN); near threatened (NT); least concern (LC); data deficient (DD).

http://www.scielo.br/pdf/bn/v21n1/1676-0611-bn-21-01-e20201050-suppl1.pdf
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Appendix 2 - Checklist of amphibians in the Sierra del Abra 
Tanchipa Biosphere Reserve, San Luis Potosi, Mexico. Risk categories 
(NOM-059-SMARNAT-2010): endangered of extinction (P); threatened 
(A); subject to special protection (Pr). IUCN risk categories: endangered 
(EN); near threatened (NT); least concern (LC).

Appendix 3 - Checklist of reptiles in the Sierra del Abra Tanchipa 
Biosphere Reserve, San Luis Potosi, Mexico. Species endemic to 
Mexico (E). Risk categories (NOM-059-SMARNAT-2010): endangered 
of extinction (P); threatened (A); subject to special protection (Pr). 
IUCN risk categories: endangered (EN); near threatened (NT); least 
concern (LC).

Appendix 4 - Checklist of birds in the Sierra del Abra Tanchipa 
Biosphere Reserve, San Luis Potosi, Mexico. Species endemic to 
Mexico (E), quasi endemic (Q), semi endemic (S), endemic to SMOs 
(EM). Risk categories (NOM-059-SMARNAT-2010): endangered of 
extinction (P); threatened (A); subject to special protection (Pr). CITES: 
Appendix I, II and III. IUCN risk categories: endangered (EN); near 
threatened (NT); least concern (LC). Residence status: permanent 
resident (R), winter resident (MI), summer resident (MV), spring or 
fall transient (T).

Appendix 5 - Checklist of mammals in the Sierra del Abra Tanchipa 
Biosphere Reserve, San Luis Potosi, Mexico. Species endemic to 
Mexico (E). Risk categories (NOM-059-SMARNAT-2010): endangered 
of extinction (P); threatened (A); subject to special protection (Pr). 
IUCN risk categories: endangered (EN); near threatened (NT); least 
concern (LC).

Acknowledgments

This research was funded by grant CONABIO FB1829/PJ029/17, 
and partially by the National Commission of Protected Natural Areas 
(CONANP), CONACYT (CB-2014/243454), and SEP-PRODEP 
(103.5/13/6575). The authors are grateful to Juan Cruzado for the work 
done in the data record for amphibians, reptiles, and mammals. To Pedro 
Castillo Lara, Javier Fortanelli Martínez, Ricardo González Trujillo, Ana 
Karem Gudiño Cano, Flor Isabel Díaz Parra, Luis Enrique Martínez 
Hernández, María Magdalena Salinas Rodríguez, for their support in the 
field, the registration, organization, and generation of information in the 
databases. To José García Pérez and the SLPM Herbarium. To Alejandra 
Galindo Cruz for the revision on the faunistic lists. To Alejandro Durán 
Fernández, director of RBSAT, for all the facilities and support during 
the investigations carried out in the NPA. We especially appreciate the 
support in the field of Don Hermelindo Guzmán Antonia. The authors 
are also grateful to the authorities of Ejidos Laguna del Mante, Los 
Sabinos, and Gustavo Garmendia.

Author Contributions

Francisco Javier Sahagún-Sánchez: concept and design; data 
collection, data analysis and interpretation, manuscript preparation, 
and critical revision, adding intellectual content.

José Arturo De-Nova: concept and design; data collection, data 
analysis and interpretation, manuscript preparation, and critical revision, 
adding intellectual content.

Conflicts of Interest
The authors declare that they have no conflict of interest related to 

the publication of this manuscript.

Data availability

The project database was migrated to the National Biodiversity 
Information System (SNIB) data model of the National Commission 
for the Knowledge and Use of Biodiversity in Mexico, in Microsoft 
Office Access format and is also available in the Darwin Core (DwC) 
VR 1.4 standard in Excel 97-2000 files, a table in Access 2000 and 
comma-delimited text. All the information can be access in the 
following website: http://www.conabio.gob.mx/institucion/cgi-bin/
datos.cgi?Letras=PJ&Numero=29

References
ALMAZÁN-NUÑEZ, R. C.,  ALVAREZ-ALVAREZ, E.A., RUIZ-GUTIÉRREZ, 

F.,  ALMAZÁN-JUÁREZ, A., SIERRA-MORALES, P. &  TORIBIO-
JIMÉNEZ, S. 2018. Biological survey of a cloud forest in southwestern 
Mexico: plants, amphibians, reptiles, birds, and mammals. Biota 
Neotropica, 18(2), URL: https://www.scielo.br/scielo.php?script=sci_
abstract&pid=S1676-06032018000200307&lng=es&nrm=iso&tlng=en 
(Accessed August 15, 2019)

APG [ANGIOSPERM PHYLOGENY GROUP], CHASE, M. W., 
CHRISTENHUSZ, M. J. M., FAY, M, F., BYNG, J. W., JUDD, W. S., 
SOLTIS, D. E. , MABBERLEY, D. J. , SENNIKOV, A. N., SOLTIS, P. S., 
& STEVENS, P. F.  2016. An update of the Angiosperm Phylogeny Group 
classification for the orders and families of flowering plants: APG IV. 
Botanical Journal of the Linnean Society, 181, 1-20. https://doi.org/10.1111/
boj.12385

AOS (AMERICAN ORNITHOLOGICAL SOCIETY). 2019. Check-List of 
North American Birds. Committee on Classification and Nomenclature. 
E.U.A. URL: https://americanornithology.org/publications/north-and-
middle-american-checklist/ (Accessed November 20, 2019)

ARIZMENDI, M.C. & MÁRQUEZ, L. 2000. Áreas de Importancia para la 
Conservación de las Aves en México, AICAS. CONABIO. México.

ARRIAGA, C. L.,  AGUILAR, V. & ESPINOZA, J. M. 2009.  Regiones 
prioritarias y planeación para la conservación de la biodiversidad. En: 
Soberón J., Halffter G. y J. Llorente-Bousquets (comps.). Capital natural de 
México, vol. II: Estado de conservación y tendencias de cambio. CONABIO, 
México, p. 433-457.

BERLANGA, H., GÓMEZ DE SILVA, H., VARGAS-CANALES, V. M., 
RODRÍGUEZ-CONTRERAS, V., SÁNCHEZ-GONZÁLEZ, L. A., 
ORTEGA-ÁLVAREZ, R. & CALDERÓN-PARRA, R. 2015. Aves de 
México. Lista actualizada de especies y nombres comunes. CONABIO, 
México, D.F. pp. 122.

BLENDINGER, G. P.,  CAPLLONCH,  P. & ÁLVAREZ, M. E. 2004. Abundance 
and distribution of raptors in the Sierra de San Javier Biological Park, 
northwestern Argentina. Ornitología Neotropical, 15, p. 501-512.

BROOKS, T. M., BAKARR, M. I., BOUCHER, T., DA FONSECA, G. A. B., 
HILTON-TAYLOR, C., HOEKSTRA, J. M., MORITZ, T., OLIVIERI, S., 
PARRISH, J., PRESSEY, R. L., RODRIGUES, A. S. L., SECHREST, W., 
STATTERSFIELD, A., STRAHM,W., & STUART, S. N. 2004. Coverage 
Provided by the Global Protected-Area System: Is It Enough?. Bioscience 
54, p. 1081–1091.  https://doi.org/10.1641/0006-3568(2004)054[1081:CP
BTGP]2.0.CO;2

CANSECO-MÁRQUEZ, L., MENDOZA-QUIJANO, F. & GUTIÉRREZ-
MAYÉN. M. G. 2004. Análisis de la distribución de la herpetofauna, p.  
417-437. En: Luna, I. J. J. Morrone y D. Espinosa (Eds). Biodiversidad de 
la Sierra Madre Oriental. Las Prensas de Ciencias, México. D. F.

CASAS-ANDREU, G. & MCCOY, C. 1987. Anfibios y reptiles de México: 
Claves ilustradas para su identificación. Limusa. México. D.F., pp. 87. 

http://www.conabio.gob.mx/institucion/cgi-bin/datos.cgi?Letras=PJ&Numero=29
http://www.conabio.gob.mx/institucion/cgi-bin/datos.cgi?Letras=PJ&Numero=29
http://www.scielo.br/pdf/bn/v21n1/1676-0611-bn-21-01-e20201050-suppl2.pdf
http://www.scielo.br/pdf/bn/v21n1/1676-0611-bn-21-01-e20201050-suppl3.pdf
http://www.scielo.br/pdf/bn/v21n1/1676-0611-bn-21-01-e20201050-suppl4.pdf
http://www.scielo.br/pdf/bn/v21n1/1676-0611-bn-21-01-e20201050-suppl5.pdf


12

Sahagún-Sánchez FJ. et al.

Biota Neotrop., 21(1): e20201050, 2021

http://www.scielo.br/bn	 https://doi.org/10.1590/1676-0611-BN-2020-1050

CAYUELA, L., STEIN, A. & OKSANEN, J. 2017. Taxonstand: Taxonomic 
Standardization of Plant Species Names. URL: https://CRAN.R-project.
org/package=Taxonstand

CEBALLOS, G. & GARCÍA, A. 1995. Conserving Neotropical Biodiversity: 
The Role of Dry Forests in Western Mexico. Conservation Biiology, 9(6), 
p. 1349-1353. https://www.jstor.org/stable/2387179

CHAPA-VARGAS, L. & MONZALVO-SANTOS, K. 2012. Natural protected 
areas of San Luis Potosí, Mexico: Ecological representativeness, risks, 
and conservation implications across scales. International Journal of 
Geographical Information Science, 26(9), p. 1-17. https://doi.org/10.1080
/13658816.2011.643801

CHESSER, R. T., BURNS, K. J., CICERO, C., DUNN, J. L., KRATTER, A. 
W., LOVETTE, I. J., RASMUSSEN, P. C., REMSEN, J. V., STOTZ, D. F. 
&  WINKER, K. 2019. Sixtieth supplement to the American Ornithologist’s 
Society´s Check-List of North American Birds. The Auk, XX, 1-23. https://
doi.org/10.1093/auk/ukz042

CHRISTENHUSZ, M., REVEAL, J., FARJON, A., GARDNER, M. F., MILL, 
R. R. & CHASE M. W. 2011a. A new classification and linear sequence of 
extant gymnosperms. Phytotaxa, 19, p. 55-70.

CHRISTENHUSZ, M. J. M., XIAN-CHUN, Z. & SCHNEIDER, H. 2011b. 
A linear sequence of extant families and genera of lycophytes and ferns. 
Phytotaxa, 19, p. 7-54.

CESMO. 2018. Corredor Ecológico de la Sierra Madre Oriental. URL: http://
cesmo.zohosites.com/blogs/ (Accessed October 12, 2018)

CITES. 2018. Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES). Appendices I y II. URL: http://www.cites.org/
esp/app/appendices.shtml. (Accessed August 6, 2019)

CONABIO [Comisión Nacional para el Conocimiento y Uso de la 
Biodiversidad]. 2008. Capital natural de México, vol. I: Conocimiento 
actual de la biodiversidad. Comisión Nacional para el Conocimiento y Uso 
de la Biodiversidad, México.

CONABIO [Comisión Nacional para el Conocimiento y Uso de la Biodiversidad]. 
2019. RB Sierra del Abra Tanchipa, San Luis Potosí. Portal Naturalista. URL: 
https://www.naturalista. mx/projects/rb-sierra-del-abra-tanchipa-san-luis-
potosi (Accessed March 15, 2019).

CONANP-GIZ [Comisión   Nacional   de   Áreas   Naturales   Protegidas] – 
[Deutsche Gesellschaft für Internationale Zusammenarbeit] GmbH. 2013. 
Programa de Adaptación De al Cambio Climático Región Central de la 
Sierra Madre Oriental. CONANP, GIZ. México.

CRUZADO, J., PACHECO, J. & CEBALLOS, G. 2018. Restos de pequeños 
mamíferos en egagrópilas de lechuzas en la Reserva de la Biósfera de Janos, 
Chihuahua. Revista Mexicana de Mastozoología, nueva época, 8(2), p. 1-12.  

DE LABRA, M. A., P. ESCALANTE, T. C. MONTERRUBIO R. & COATES-
ESTRADA, R. 2010. Hábitat, abundancia y perspectivas de conservación 
de Psittacidos en la Reserva de los Tuxtlas, Veracruz, México. Ornitología 
Neotropical, 21, p. 599-610.

DE-NOVA, J. A., SAHAGÚN-SÁNCHEZ, F. J., BUENO-VILLEGAS, J. & 
CRUZADO-CORTES, J. 2019a. Inventario multitaxonómico: PN El Potosí 
y RB Sierra del Abra Tanchipa (San Luis Potosí). Ciudad de México: 
Incidencia y Gobernanza Ambiental, A.C. Informe final SNIB- CONABIO, 
Proyecto No. PJ029.

DE-NOVA, J. A., GONZÁLEZ-TRUJILLO, R., CASTILLO-LARA, P., 
FORTANELLI-MARTÍNEZ, J., MORA-OLIVO, A. & SALINAS-
RODRÍGUEZ, M. M. 2019b. Inventario florístico de la Reserva de la 
Biosfera Sierra del Abra Tanchipa, San Luis Potosí, México. Botanical 
Sciences, 97, p. 761-788. 

DICK, C. W. & WRIGHT, J. 2005. Tropical mountain cradles of dry forest 
diversity. Proceedings of the National Academy of Sciences, USA 102, p. 
10757–10758.

DUELLMAN, E. 1970. The hylid frogs of middle America. Museum of Natural 
History. University of Kansas, Lawrence., pp. 753.

DUEÑAS-LÓPEZ, G.,  ROSAS-ROSAS, O. C., CHAPA-VARGAS, L., 
BENDER, L. C., TARANGO-ARÁMBULA, L. A.,  MARTÍNEZ-
MONTOYA, J. F. & ALCÁNTARA-CARBAJAL, J. L. 2015. Connectivity 
among jaguar populations in the Sierra Madre Oriental, México. Therya, 
6, p. 449-468.

DURÁN, F. A. 2018. Antecedentes de la Reserva de la Biosfera Sierra del Abra 
Tanchipa. Pp 11-42. En: Reyes, H. H., De Nova, V. J. A. & Durán, F. A. 
Reserva de la Biosfera Sierra del Abra Tanchipa. Biodiversidad y Acciones 
para su Conservación. Universidad Autónoma de San Luis Potosí. Comisión 
Nacional de Áreas Naturales Protegidas. San Luis Potosí. México. 188 pp.  

FAVREAU, J. M., DREW, C. A., HESS, G. R., RUBINO, M. J., KOCH, 
F. H. & ESCHELBACH, K. A. 2006. Recommendations for assessing 
the effectiveness of surrogate species approaches. Biodiversity and 
Conservation, 15, p. 3949-3969. https://doi.org/10.1007/s10531-005-2631-1

FLORES-VILLELA, O.,  MENDOZA, F. & GONZÁLEZ, G. (Eds.) 1995. 
Recopilación de claves para la determinación de anfibios y reptiles de 
México. Publicaciones Especiales del Museo de Zoología. Núm. 10. Facultad 
de Ciencias. Departamento de Biología. Universidad Nacional Autónoma 
de México.  México, D.F., p. 285.

FLORES-VILLELA, O. & CANSECO-MÁRQUEZ, L. 2004. Nuevas especies 
y cambios taxonómicos para la herpetofauna de México. Acta Zoológica 
Mexicana, 20, p. 115-144.

FONT QUER, P. 1953. Diccionario de Botánica. España: Labor. ISBN: 84-
8307-300-5

FORSHAW, J. M. 2010. Parrots of the World. Princeton Field Guides. Australia., 
p. 328.

FROST, D. R., GRANT., T., FIVOVISCH, J., BAIN, R., HASS, A., HADDAD, 
F., DE SA, R., CHANING, A., WILKINSON, M., DONNELLAN, S., 
RAXWORTHY, C., CAMPBELL, J., BLOTTO, B.,  MOLER, P., DREWES, 
R.,  NUSSBAUM, R., LYNCH, J., GREEN, D. & WHEELER, M. 2006. 
The amphibian tree of life. Bulletin of the American Museum of Natural 
History, 297, p. 1-370.

GARCÍA, A. & CABRERA-REYES, A. 2008. Estacionalidad y estructura de 
la vegetación en la comunidad de anfibios y reptiles de Chamela, Jalisco, 
México. Acta Zoológica Mexicana, 24, p. 91-115.

GARCÍA-TREJO, E. A., CASTRO-NAVARRO, J., SAHAGÚN-SÁNCHEZ, F. 
J., PUEBLA-OLIVARES, F., FIGUEROA-ESQUIVEL, E. M., SÁNCHEZ-
GONZÁLEZ, L. A., & NAVARRO-SIGÜENZA, A. G. 2019. Aves. En: 
Conabio (Eds). La biodiversidad en San Luis Potosí. Comisión Nacional 
para el Conocimiento y Uso de la Biodiversidad., p. 243-257.

GONZÁLEZ-OREJA, J. A., DE LA FUENTE-DÍAZ-ORDAZ A. A., 
HERNÁNDEZ-SANTÍN, L., BUZO-FRANCO, D., & BONACHE-
REGIDOR, C. 2010. Evaluación de estimadores no paramétricos de la 
riqueza de especies. Un ejemplo con aves en áreas verdes de la ciudad 
de Puebla, México. Animal Biodiversity and Conservation, 33, p. 31-45.

GRAM, W. K., BRITO-AGUILAR, R., & FAABORG, J. 2005. Las aves. pp. 
510-521. En: Sánchez-Ramos, G., Reyes-Castillo, P. y  Dirzo, R. (Eds). 
Historia Natural de la Reserva de la Biosfera El Cielo, Tamaulipas, México. 
Universidad Autónoma de Tamaulipas. Ciudad Victoria, Tamaulipas, 
México. p. 693.

GOTELLI, N. J. &  COLWELL, R. K. 2011. Estimating species richness. s. 
In: Magurran A and McGill B (eds.) Biological Diversity: Frontiers in 
Measurement and Assessment, p. 39–54. Oxford: Oxford University Press.

HALFFTER, G. 2011. Reservas de la biosfera: problemas y oportunidades en 
México. Acta Zoológica Mexicana, 27(1), p. 177-189.

HERNÁNDEZ, S. L. G., TREVIÑO, J., MORA-OLIVA, A. & MARTÍNEZ 
Y DÍAZ, M. 2005. Diversidad florística y endemismos. pp. 244-259. En: 
Sánchez-Ramos, G., P. Reyes-Castillo y R. Dirzo (Eds). Historia Natural 
de la Reserva de la Biosfera El Cielo, Tamaulipas, México. Universidad 
Autónoma de Tamaulipas. Ciudad Victoria, Tamaulipas, México. p 693.

HOWELL, S. N. G. & WEBB, S. 1995. A field guide to the birds of Mexico and 
northern Central America. Oxford University Press, Oxford, UK., p. 851.

INEGI. 2011. Instituto Nacional de Estadística y Geografía. Perspectiva 
estadística de San Luis Potosí. Instituto Nacional de Estadística y Geografía. 
San Luis Potosí, S.L.P. México.

IUCN. 2018. The IUCN Red List of Threatened Species. URL: http://www.
iucnredlist.org/ (Accessed June 24, 2018).

KAUFMAN, K. 2005. Guía de las aves de Norteamérica. Ed. Houghton Mifflin 
Harcourt, p. 392.

https://www.naturalista


13

Multi-taxonomic survey in Abra Tanchipa

Biota Neotrop., 21(1): e20201050, 2021

https://doi.org/10.1590/1676-0611-BN-2020-1050	 http://www.scielo.br/bn

LARIOS-LOZANO, O., VALENCIA-HERVERTH, J., BRAVO-CADENA, 
J., GUZMÁN-ARIAS, E. & ORTIZ-PULIDO, R. 2017. Aves del Parque 
Nacional Los Mármoles, Hidalgo, México. Revista Mexicana de 
Biodiversidad, 88(4), p. 944-959. https://doi.org/10.1016/j.rmb.2017.10.020

LAVIN, P. A. M., SAMPABLO, X. M.,  HINOJOSA, O. M., DIXON, J. R. &  
LAZCANO, D. 2005. La herpetofauna. pp. 498-509. En: Sánchez-Ramos, 
G., P. Reyes-Castillo y R. Dirzo (Eds). Historia Natural de la Reserva 
de la Biosfera El Cielo, Tamaulipas, México. Universidad Autónoma de 
Tamaulipas. Ciudad Victoria, Tamaulipas, México. p. 693.

LEMOS-ESPINAL, J. A. & DIXON J. R. 2013. Amphibians and reptiles of San 
Luis Potosí. Eagle Mountain, Eagle Mountain Publishing

LEMOS, J. A., SMITH, H. M., DIXON, J. R. & CRUZ, A. 2015. Anfibios y 
reptiles de Sonora, Chihuahua y Coahuila México. CONABIO. México. 
D. F., pp. 714.

LEMOS, J. A. &  DIXON, J. R. 2016. Anfibios y reptiles de Hidalgo. CONABIO, 
México.	

LINER, E. A. 2007. A checklist of the amphibians and reptiles of Mexico. 
Occasional Papers of the Museum of Natural Science, Louisiana State 
University, 80, p. 1-60. 

LIST, R.,  RODRÍGUEZ, P., PELZ-SERRANO, K., BENÍTEZ-MALVIDOC, 
J. & LOBATO, J. M. 2017. La conservación en México: exploración de 
logros, retos y perspectivas desde la ecología terrestre. Revista Mexicana 
de Biodiversidad, 88(1), p. 65-75. https://doi.org/10.1016/j.rmb.2017.10.007

LLORENTE-BOUSQUETS, J. & OCEGUEDA, S. 2008. Estado de conocimiento 
de la biota de México. En: Soberón, J., Halffter, G. &  Llorente, J. (eds.) 
Capital natural de México, Vol. I: Conocimiento actual de la biodiversidad. 
México: Comisión Nacional para el Conocimiento y, Uso de la Biodiversidad.

LOTT, E. J., BULLOCK, S. H. & SOLÍS–MAGALLANES, J. A. 1987. Floristic 
diversity and structure of Upland and Arroyo Forest of Coastal Jalisco. 
Biotropica 19, p. 228-235.

LUNA, I., MORRONE, J. J. & ESPINOSA, D. 2004. Biodiversidad de la Sierra 
Madre Oriental. Las Prensas de Ciencias, México. D. F.

MANDUJANO, S. & GALLINA, S. 1996. Size and composition of white-tailed 
deer groups in a tropical dry forest in Mexico. Ethology Ecology and 
Evolution, 8, p. 255-263. https://doi.org/10.1080/08927014.1996.9522916

MARTÍNEZ, H. A. 2013. Patrones de actividad y densidad del ocelote 
(Leopardus pardalis) en la Reserva de la Biosfera “Sierra Abra Tanchipa”, 
San Luis Potosí, México. Tesis de maestría. Colegio de Postgraduados. 
México.

MARTÍNEZ DE LA VEGA G., TABEA-TREITLER, J., QUINTERO-DÍAZ, G. 
E. &  LUÉVANO-ESPARZA, J. 2019. Mamíferos. En: Conabio (Eds). La 
biodiversidad en San Luis Potosí. Comisión Nacional para el Conocimiento 
y Uso de la Biodiversidad., p. 261-268.

MARTÍNEZ-MEYER, E., SOSA-ESCALANTE, J. E. & ÁLVAREZ, F. 2014. 
El estudio de la biodiversidad en México: ¿Una ruta con dirección? Revista 
Mexicana de Biodiversidad, 85, p. 1-9. https://doi.org/10.7550/rmb.43248

MARTÍNEZ-MORALES, M. A., MENDIOLA, V., ZURIA, I., CHÁVEZ, M. C. 
& CAMPUZANO, R. G. 2013. La conservación de las aves más allá de las 
áreas naturales protegidas: el caso de la avifauna del Rancho Santa Elena, 
Hidalgo. Huitzil. 14 (2), p. 87-100. 

MBALLA, L. V., CARRANZA ÁLVAREZ, C. &  MALDONADO-MIRANDA, 
J. J. 2011. Perspectivas de planificación para la conservación del área Sierra 
del Abra Tanchipa. Ide@s CONCYTEG 6, p. 1440-1455.

MEDELLÍN, R. A.,  ARITA, H. & SÁNCHEZ, O. 2008. Identificación de los 
murciélagos de México. Clave de campo. Instituto de Ecología, UNAM. 
2a ed., p. 78. 

MITTERMEIER, R. A., WILL, R. T., LARSEN, F. W., BROOKS, T. M. & 
GASCON, C. 2011. Global Biodiversity Conservation: The Critical Role 
of Hotspots. En: Zachos, F. E. y J. C. Habel (Eds.). Biodiversity hotspots: 
distribution and protection of conservation priority areas. Springer-Verlag. 
Berlin, Germany. p. 3-14.

MYERS, N., MITTERMEIER, R. A., MITTERMEIER, C. G., DA FONSECA, 
G. A. B. & KENT, J.  2000. Biodiversity hotspots for conservation priorities. 
Nature 403, p. 853–858 (2000). https://doi.org/10.1038/35002501

NAVARRO-SIGÜENZA. A. G., GARZA-TORRES, H. A., LÓPEZ DE 
AQUINO, S., ROJAS-SOTO. O. R. & SÁNCHEZ-GONZÁLEZ, L. A. 
2004. Patrones biogeográficos de la avifauna. pp. 439-467. En: Luna, I., J.J. 
Morrone y D. Espinosa. (Eds.). Biodiversidad de la Sierra Madre Oriental. 
Las Prensas de Ciencias. CONABIO, UNAM, México. 

NAVARRO-SIGÜENZA. A. G., REBÓN-GALLARDO, M. F., GORDILLO-
MARTÍNEZ, A., TOWNSEND-PETERSON, A., BERLANGA-GARCÍA, 
H. & SÁNCHEZ-GONZÁLEZ, L. A. 2014. Biodiversidad de aves den 
México. Revista Mexicana de Biodiversidad, Supl. 85, S476-S495. http://
dx.doi.org/10.7550/rmb.41882

O´CONNOR, B., BOJIMSKI, S., RÖÖSLI, C. & SCHAEPMAN, M. E. 
2020. Monitoring global changes in biodiversity and climate essential as 
ecological crisis intensifies. Ecological Informatics, 55, 1010133. https://
doi.org/10.1016/j.ecoinf.2019.101033

OKSANEN, J., BLANCHET, F. G., FRIENDLY, M, ET AL. 2019. Package 
‘vegan’: community ecology package in R package, version 2.4-0. URL: 
https://github.com/vegandevs/vegan 

ORTEGA-HUERTA, M. & PETERSON, A. T. 2004. Modeling spatial patterns 
of biodiversity for conservation prioritization in North-eastern Mexico. 
Diversity and Distributions, 10, p. 39–54. https://doi.org/10.1111/j.1472-
4642.2004.00051.x

ORTIZ-PULIDO, R., BRAVO-CADENA, J., MARTÍNEZ-GARCÍA, V., 
REYES, D., MENDIOLA-GONZÁLEZ, M., SÁNCHEZ, G. & SÁNCHEZ, 
M. 2010. Avifauna de la reserva de la biosfera Barranca de Metztitlán, 
Hidalgo, México. Revista Mexicana de Biodiversidad, 81(2), p. 373-391.

PENNINGTON, R. T., PRADO, D. E. & PENDRY, C. A. 2000 Neotropical 
seasonally dry forests and Quaternary vegetation changes. Journal of 
Biogeography, 27, p. 261–273. 

PETERSON, R. T. & CHALIF, E. L. 1989. Aves de México. Guía de Campo. 
Editorial Diana, México., p. 473.

PLASCENCIA-VÁZQUEZ, A. H., ESCALONA-SEGURA, G. & ESPARZA-
OLGUÍN, L. G. 2014. Modelación de la distribución geográfica potencial 
de dos especies de psitácidos neotropicales utilizando variables climáticas 
y topográficas. Acta Zoológica Mexicana, 30(3), p. 471-490.

PORTILLO-QUINTERO, C., SANCHEZ-AZOFEIFA, A., CALVO-
ALVARADO, J., QUESADA, M. & DO ESPIRITO SANTO. M. 2015. The 
role of tropical dry forests for biodiversity, carbon and water conservation 
in the neotropics: lessons learned and opportunities for its sustainable 
management. Regional Environmental Change, 15, p. 1039–1049. https://
doi.org/10.1007/s10113-014-0689-6

QUINTERO-DÍAZ, G. E., GARCÍA-VÁZQUEZ, U. O., CARBAJAL-
MÁRQUEZ, R. A., MARTÍNEZ DE LA VEGA, G., VÁZQUEZ-DÍAZ, 
J. & SIGALA-RODRÍGUEZ, J. J. 2019a. Anfibios. En: Conabio (Eds). La 
biodiversidad en San Luis Potosí. Comisión Nacional para el Conocimiento 
y Uso de la Biodiversidad., p. 227-231.

QUINTERO-DÍAZ, G. E., GARCÍA-VÁZQUEZ, U. O., CARBAJAL-
MÁRQUEZ, R. A., MARTÍNEZ DE LA VEGA, G., SIGALA-
RODRÍGUEZ, J. J. & VÁZQUEZ-DÍAZ, J. 2019b. Reptiles. En: Conabio 
(Eds). La biodiversidad en San Luis Potosí. Comisión Nacional para el 
Conocimiento y Uso de la Biodiversidad., p. 233-237.

R DEVELOPMENT CORE TEAM. 2019. A language and environment for 
statistical computing. Vienna, The R Foundation for Statistical Computing, 
Department of Agronomy, Faculty of Agriculture of the University of the 
Free State. 

RAMÍREZ-ALBORES, J. E. 2007. Avifauna de cuatro comunidades del oeste 
de Jalisco, México. Revista Mexicana de Biodiversidad, 78(2), p. 439-457.

RAMÍREZ-BAUTISTA, A., HERNÁNDEZ-SALINAS, U., CRUZ-ELIZALDE, 
R., BERRIOZABAL-ISLAS, C., LARA-TUFIÑO, D., GOYENECHEA, 
I. & CASTILLO-CERÓN, J. M. 2014. Los anfibios y reptiles de Hidalgo, 
México: Diversidad, biogeografía y conservación. Sociedad Herpetológica 
Mexicana.

RAMÍREZ-PULIDO, J., GONZÁLEZ-RUÍZ, N., GARDNER, A. L. & 
ARROYO-CABRALES, J. 2014. List of recent land mammals of Mexico. 
Special Publications Museum of Texas Tech University, p. 1–69.



14

Sahagún-Sánchez FJ. et al.

Biota Neotrop., 21(1): e20201050, 2021

http://www.scielo.br/bn	 https://doi.org/10.1590/1676-0611-BN-2020-1050

RALPH, C. J., GEUPEL, G. R., PYLE, P., MARTIN, T. E., DESANTE, D. F. &  
MILÁ, B. 1996. Manual de métodos para el monitoreo de aves terrestres. 
USDA. USA., p. 46.

REYES-HERNÁNDEZ, H., AGUILAR-ROBLEDO, M.,  AGUIRRE-RIVERA, 
J. R. & TREJO-VÁZQUEZ, I. 2006. Cambios en la cubierta vegetal y uso 
del suelo en el área del proyecto Pujal-Coy, San Luis Potosí, México, 1973-
2000. Investigaciones Geográficas, 59, p. 26-42.

REYES, H. H., DE NOVA, J. A. &  DURÁN F. A. 2018. Reserva de la Biosfera 
Sierra del Abra Tanchipa. Biodiversidad y Acciones para su Conservación. 
UASLP-CONANP-RBSAT-FMCN-UAT, San Luis Potosí, SLP. ISBN 
978607535054-7., p. 188.

ROVITO, S.M., PARRA-OLEA, G., RECUERO, E. & WAKE, D. B. 2015. 
Diversification and biogeographical history of Neotropical plethodontid 
salamanders. Zoological Journal of the Linnean Society, 175, p. 167–188.

RUBIO-MÉNDEZ, G., CASTILLO-GÓMEZ, H. A., HERNÁNDEZ-
SANDOVAL, L., ESPINOSA-REYES, G. & DE-NOVA, J. A. 2018. Chronic 
disturbance affects the demography and population structure of Beaucarnea 
inermis, a threatened species endemic to Mexico. Tropical Conservation 
Science, 11, p. 1-12. https://doi.org/10.1177/1940082918779802

SAHAGÚN-SÁNCHEZ, F. J., REYES, H., FLORES, J. L. & CHAPA. L. 2011. 
Modelización de escenarios de cambio potencial en la vegetación y el uso 
de suelo en la Sierra Madre Oriental de San Luis Potosí, México. Journal 
of Latin American Geography, 10, p. 65-86.

SALINAS-MELGOZA, A. & RENTON, K. 2005. Seasonal variation inactivity 
patterns of juvenile lilac-crowned parrots in tropical dry forest. Wilson 
Bulletin, 117, p. 291–295. https://doi.org/10.1676/04-096.1

SÁNCHEZ-RAMOS, G., REYES-CASTILLO, P. & DIRZO, R. 2005. Historia 
Natural de la Reserva de la Biosfera El Cielo, Tamaulipas, México. 
Universidad Autónoma de Tamaulipas. Ciudad Victoria, Tamaulipas, 
México. p. 693.

SEMARNAT [Secretaría de Medio Ambiente y Recursos Naturales]. 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. México, D.F.: Diario Oficial de la Federación.

SEMARNAT-CONANP [Secretaría de Medio Ambiente y Recursos Naturales] 
– [Comisión Nacional de Áreas Naturales Protegidas]. 2014. Programa de 
manejo de la Reserva de la Biosfera Sierra del Abra Tanchipa (Primera 
Edición). Secretaria del Medio Ambiente y Recursos Naturales-Comisión 
Nacional de Áreas Naturales Protegidas, México, D.F.

SMITH, H. M. & TAYLOR, D. H. 1945. An annotated checklist and key to the 
snakes of Mexico. Government Printing Office. Washington.

SOSA, V. J., HERNÁNDEZ, A. & VARGAS, J. 2005. Los mamíferos. p. 522-537. 
En: Sánchez-Ramos, G., P. Reyes-Castillo y R. Dirzo (Eds). Historia Natural 
de la Reserva de la Biosfera El Cielo, Tamaulipas, México. Universidad 
Autónoma de Tamaulipas. Ciudad Victoria, Tamaulipas, México. p. 693.

SOSA, V., & DE-NOVA, J. A. 2012. Endemic angiosperm lineages in Mexico: 
hotspots for conservation. Acta Botánica Mexicana 100, p. 293-315.
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