
115 

Ecoregions of the Northern Mexican Border

Ecoregions of the Northern  
Mexican Border

César Cantú, Patricia Koleff and Andrés Lira-Noriega

Introduction

Mexico, the United States of America and Canada form the North 
American Subcontinent, a vast territory (8.2 million mi2) ,that 
extends from the intertropical zone to the Arctic (Latitude: 15° N 

to 85° N). Within the continent,there is a wide latitudinal gradient, with a 
complex orography and large diversity of environments, constituting a com-
plex ecological mosaic. Many of its ecosystems extend across these countries 
forming a continuum; so there are many species of organisms that are com-
mon throughout their territories. 

In the area of contact between the United States and Mexico converge two 
biogeographic regions, the Neartic, reaching from the North and the Neotropi-
cal that stretches from the South. To a great extent, this determines the presence 
of a great diversity of organisms and ecosystems (Rzedowski 1991), and for 
this reason, both countries are included among the 17 countries considered 
as megadiverse at global scale (Mittermeier et al. 1999). In this contact zone, 
the eastern and western mountain ranges meet, and two of North America’s 
great deserts are shared: the Sonoran and the Chihuahuan deserts, which are 
notable for their high levels of endemism (Rzedowski 1991). 

Ecoregions allow us to count geographical units that share the majority of 
their species and ecological dynamics and comprise similar environmental 
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conditions where the ecological interactions, on which their long term persis-
tence depends, take place (CEC 1997). These can be defined at various nested 
scales that group similar units, from biomes (such as deserts and forests) up to 
units defined by their geomorphological characteristics, vegetation type and 
species composition. At the subcontinent scale, Level 1 comprises 15 ecore-
gions at a scale of 1:40-50 million; Level 2 includes 52 ecoregions at a scale of 
1:20-30 million; Level 3 consists of 200 units at a scale of 1:2-4 million (CEC 
1997). Mexico has made some progress in defining Level 4 (N4), by identifying 
96 ecoregions at a scale of 1:1 million (INEGI-Conabio-INE 2007).

Ecoregional units have been used over the past few years to define con-
servation priorities at the global and regional scale, and to protect as many 
representative areas with special elements as possible so to ensure the survival 
of populations and ecological processes (Dinerstein et al. 1995; Olson et al. 
2001, Olson and Dinerstein 2002; Loucks et al. 2003; Hoekstra et al. 2005; 
Balmford et al. 2005, Burgess 2006). For example, Olson and Dinerstein (2002) 
selected 200 ecoregions as priorities, from a total of 867 land ecoregions in the 
world. Among these, 142 are singled out as outstanding on a global, regional, 
bioregional or local scale; 72 of which are considered critical or endangered, 
39 sensitive and 28 relatively stable or intact. 

 Mexico stands out among the countries in America with the largest priority 
conservation area, with five out of the six priority ecoregions being singled 
out: the California Chaparral and Woodlands, the Baja California and Sonoran 
Deserts, the Pine-Oak Forests of the Sierra Madre Oriental and Sierra Madre 
Occidental Mountain Ranges, the Dry Forests in Southern Mexico and the 
Tehuacan and Chihuahuan Deserts (Olson y Dinerstein 2002). These five 
ecoregions are located mainly in Mexico; nevertheless, they extend beyond 
the geopolitical borders into U.S. territory. 

As a follow up on the Work Agenda for protected areas agreed to in 2004 
at the seventh meeting of the parties involved in the Convention on Bio-
logical Diversity, the National Commission for the Knowledge and Use of 
Biodiversity (Conabio), in collaboration with the National Commission for 
Natural Protected Areas (CONANP), has coordinated the analysis of gaps 
and omissions in the conservation of N4 ecoregions (details may be seen in 
Koleff et al. under review).

Based on the results of the study on a national scale, the present work 
has the objective of determining the representativity levels of the sixteen N4 
ecoregions that come in contact with the U.S. border region (Table 1, Fig. 1), 
with regards to the 13 protected areas (PA) (10 under federal jurisdiction and 
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3 under state jurisdiction) and the types of primary natural vegetation cover 
(Table 2, Fig. 2) that exist in these border ecoregions.

Methods

The method applied was the one developed in the Gap Analysis Program 
(GAP; Scott et al. 1993) for identifying gaps and omissions in conservation, 
which consists of determining the level of representativity of the NPAs in the 
ecoregions that come in contact with Mexico’s northern border. An area within 
62 miles (100 km) from the border in Mexican territory was established as a 
maximum limit for the analysis, which included only NPAs larger than 247.1 
acres (100 hectares) (Conanp- Conabio, unpublished). Also, the representativ-
ity level was evaluated taking into account the vegetation cover, based on the 
most recent land use and vegetation cover data (Series III, INEGI, 2005). This is 
a variable of great importance when evaluating the representativity bias in the 
NPA systems and identifying conservation priorities. All of the digital covers 
were combined and analyzed with the ArcViewTM program, version 3.2.

For the purposes of the present study, the current ratio of national terri-
tory protected (11.4%) was adopted as a threshold for the conservation goal; 
any amount below that is considered a conservation omission. That is, the 
ecoregions or types of vegetation with values under 11.4% of their surface 
area declared PAs are considered omissions; while those that are not covered 
by any PAs are considered gaps.

Results and Discussion

Within the 62 mile border zone there is a total of sixteen N4 ecoregions, of the 
96 registered in Mexico, that come into contact with U.S. territory. The sum 
of these ecoregions’ entire surface area totals 179,350,568.5 acres (72,580,600 
hectares), which represents 32.3% of the entire country. The ecoregions that 
stand out for their size are: 10.2.4.1, the Center Flatlands in the Chihuahuan 
Desert, with xeric microphyll-halophilous vegetation; 13.2.1.1, Hills and 
Mountain Ranges with conifer, oak and mixed forests; and 12.1.2.1, foothills 
and plains with grasslands, xerophytic scrub and conifer oak forests. These 
ecoregions are included within the North American Great Plains and Deserts, 
the California Mediterranean and the Semiarid Southern Elevations, extend-
ing across the U.S. and Mexico, so they share the distribution area of a great 
number of species, many of which are endangered due to the strong challenges 
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that they face (U.S. EPA-Semarnap 2001). There are two ecoregions which 
are exclusive to the border region: 11.1.1.2, Hills and Mountain Ranges with 
conifer, oak and mixed forests; and 10.2.4.3, the Rio Grande Basin Alluvial 
Plain – La Cochina, with xeric vegetation; these two, therefore, are endemic 
to this region. (Table 1, Fig. 1).

Two great regions that cover a large portion of the Mexican territory along 
the country’s northern border have been identified as ‘Hotspots’ on a global 
scale. These are sites with the most biological wealth in the world that are also 
the most threatened (Mittermier et al., 1999), and have an insufficient level 
of protection with regards to the biodiversity they harbor. That is the case of 
the California Floristic Province, which extends to the northernmost part of 
the Baja California peninsula and the Madrean Pine-Oak Woodlands, which 
includes the Sierra Madre Oriental and the Sierra Madre Occidental and its 
extensions within U.S. territory. 

As far as biodiversity protection in Mexico, there are currently 382 PAs 
(123 are federal, 247 are state and 12 are municipal) covering 11.4% of the 
country. Out of these protected areas, 13 (10 federal and 3 state) are located 
within the ecoregions that extend up to the border zone covering a total 
of 5,255,197.6 acres (2,126,703 hectares), that is 9% of the region being 
studied, which is below the protected national median (11.4%) (Fig. 1). 
These data stress the importance of increasing conservation efforts, as well 
as considering cross border efforts, since despite the relatively large PAs 
found in the region, (e.g. the upper Gulf of California and the Colorado 
Delta; and the Rio Alamo Basin), there are three ecoregions that represent 
conservation gaps: 10.2.4.3, Rio Grande Basin Alluvial Plain – La Cochina 
with xeric vegetation; 11.1.1.2, Hills and Mountain Ranges with conifer, 
oak and mixed forests; and 12.1.2.1, foothills and plains with grasslands, 
xerophytic scrub and conifer oak forests. These ecoregions represent 5.2% of 
the entire surface area for the 16 ecoregions. Also, there are eight ecoregions 
which are conservation omissions, which represent 69% of the entire border 
ecoregions area (Table 1, Fig. 1).

The digital Land Use and Vegetation cover of the Series III (INEGI 2005) 
for the Mexican Republic registers a total of 239,616,576.1 acres (96,969,388 
hectares) of primary vegetation; that is, 48% of the country’s surface area, of 
which 17.6% is found within the northern border ecoregions (Fig. 2). Nev-
ertheless, the primary vegetation cover accounts for 73% of the surface area 
if you consider the 57,890,993.8 acres (23,427,654 hectares) that cover the 
16 ecoregions under study. This means that this region of the country has a 
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higher degree of conservation when compared to the rest of Mexico, since at 
the national level, the primary vegetation cover in the country’s entire terri-
tory located within PAs is 5.7%, while in the northern border ecoregions it is 
9.6% (Table 2, Fig. 2). 

On the other hand, two of the primary vegetation types (rosette-like coastal 
scrub and natural palm trees) are not included in the PAs of the ecoregions 
under study. These plant communities inhabit a total of 5,189 acres (2,100 
hectares), representing less than 0.1% of the border ecoregions’ total surface. 
While nine of the plant communities are conservation omissions, with a sur-
face area of 33,562,411.4 acres (13,582,226 hectares) which represent 79.4% 
of the northern border ecoregions’ territory (Table 2, Fig. 2). 

 
Conclusions

 The continuity of the ecological systems across the U.S. and Mexico is a natural 
condition which goes beyond the artificial geopolitical boundaries that have 
been established. The fragmentation of the ecoregions that extend across both 
countries, which share common biological communities and environments, is 
a threat that endangers their ecological stability. In fact, protected areas such 
as Big Bend National Park seek conservation beyond borders. In this sense, it 
is important to identify cross border cooperation efforts, which point to the 
need to support biodiversity conservation in the boundary zone between the 
U.S. and Mexico (US EPA-Semarnap 2001).

Fundamental biological processes (dispersion, migration, reproduction, 
etc.) for many of those species with criss-border distribution will be disturbed 
by the presence of the fence that is expected to be built. The interruption of 
the ecoregions that share territories between the U.S. and Mexico is a power-
ful disruptive agent that will alter the region’s ecological stability leaving no 
possibility of mitigation. The ecological impacts of this project threaten the 
region’s biodiversity and consequently, the natural heritage not only of Mexi-
cans or Americans, but of humanity as a whole.
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