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uring the last decade, conservation efforts have led us to identify those

regions of great biological wealth that due to human activities are at

high risk of losing species. Those regions, known as “Hotspots”, are
found throughout various ecosystems around the globe (Myers et al. 2000).
Of the 34 currently identified, three are found within Mexico (Conservation
International 2007): the Mesoamerica, the California Floristic Province, and
the Madrean Pine-Oak Woodlands. The latter two extend beyond our country’s
northern border. The California Floristic Province (CFP) runs along more
than 113,437 mi’® from the southern part of the state of Oregon, extending
across most of the state of California and the northwestern part of the state
of Baja California. This floristic province is characterized by the diversity of
its communities, among which are coniferous forests, grasslands, wetlands,
coastal scrub and chaparrals, only to mention the most conspicuous. The
vegetation wealth is estimated at approximately 3,488 species, out of which
61% is only found in this part of the planet. Some of these endemic species
are found in more than one community and are widely distributed within the
floristic province. Nevertheless, a significant percentage has a distribution area
restricted to hundreds or even tens of square miles, which puts them at risk of
disappearing as a result of changes in land use. The region that extends from
Southwest California through Northwest Baja California has types of vegeta-
tion such as coastal dunes, coastal scrub and chaparral. Some of the species
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found in these communities on both sides of the international border, such
as the cactacea Bergerocactus emoryi and the compositae Hazardia orcuttii,
Adenothamnus validus, have been proposed as candidates to the list of spe-
cies under special protection, which according to the Official Mexican Norm
(known as NOM in Spanish) are endangered species due to the rapid loss of
its presence in natural communities.

The Madrean region extends mainly along the Sierra Madre Oriental and
Sierra Madre Occidental mountain ranges, and the Trans-Mexican Volcanic
Belt, from the state of Chiapas in the southeastern part of Mexico up to Ari-
zona, New Mexico and Texas, where it covers over 40 mountaintops or “Sky
Islands”, a significant percentage of which are part of the network of protected
areas in the southern United States. In the Baja California peninsula it covers
the highest points in the sierras that extend across this physiographical unit
(Figure 1). With an area that exceeds 178,070 mi?, it contains a fourth of all
Mexican flora. This region represents a natural corridor for migratory species
that come from the northern United States or Canada (birds, bats or butter-
flies) that breed in Mexico. The Madrean region contains 40% of the species
of pine and 30% of the species of oak in the world, as well as an estimated
525 species of bird.

Even though the ecosystems that are richer in number of species are those
located in the Southeast, the temperate or dry forests are the ones that display
the greatest percentage of endemic species. The Tamaulipan, Sonoran and
Chihuahuan scrubs and the coniferous and oak forests are part of a compound
of floristic regions that extend into the states of California, New Mexico and
Texas in what has been called, from the floristic point of view, Mega-Mexico
(Rzedowski 1991).

The enormous Mexican biological capital, which is reflected in the number
of species as well as in the diversity of its biological communities, and which
places this nation among the mega diverse, is one of the motivations that
drive the National Commission for the Knowledge and Use of Biodiversity
(ConaBIO) to define priority conservation regions. In this sense, terrestrial,
marine and hydrological regions have been established for the conservation
of bird species. To date, based on their biological capital, the environmental
services they provide or their importance as biological corridors as well as
their low degree of deterioration, there are 152 Terrestrial Priority Regions
(TPR) defined for conservation. Out of the 1,952 miles that span the length
of the international border, 27% are adjacent to 11 of these regions (Figure
1, Table 1).
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One of the first effects of modifying the natural environment is the frag-
mentation of the landscape; the consequences are manifested in the biological
systems’ various levels of complexity (Table 2).

Table 2. The Effects of Landscape Fragmentation on the Various Levels of Ecological Complexity

Level of Complexity Effects

Organisms Physiological changes.
Behavioral disruptions.
Isolation and a reduction in their reproductive capacity

Populations Reduction in genetic variability.
Reduction in the size of populations.
Changes in the age structure.
Isolation of populations.
Changes in migration patterns.

Communities Changes in species diversity and richness.
Changes in trophic networks.
Invasion by noxious species.
Increase in the risk of animals spreading diseases.

Ecosystems Reduction in the capacity to offer goods and services.
Erosion; pollution of soil, air and water bodies.
Changes in waterways, a drop in the phreatic level.
Changes in the means of production and an increase in the popu-
lation’s poverty level.

New roads and highways, agricultural, forestry, livestock or mining ac-
tivities and human settlements disrupt biological communities, which under
natural conditions would present a continuous distribution across natural
gradients, leading then to fragment and present a partial or total degree of
isolation, forming patches that have lost many of their distinctive character-
istics and are no longer representative of their original communities..

The cumulus of knowledge that the science of ecology comprises, from the
theoretical as well as the practical perspective, allows us to generate scenarios
of the possible consequences that changes to the border environment may
bring about and their long term repercussions.

The number of species contained in a community is the result not only of
the conjunction of historical and environmental factors; it is also related to
the surface area that the community covers. The models created by Olof Ar-
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rhenius (1921), later reconstructed by the American ecologist Frank W. Preston
(1948, 1962), are part of the theoretical support that has enabled us to explain
this relationship between area and wealth of species. With the fragmentation
of the natural landscape, the biological communities it contains suffer a loss
of unity, forming a mosaic of patches of various sizesand a partial or total
degree of isolation from each other, and which will depend on their species’
capacity for dispersion or displacement. As the fragmentation increases and
the patches are smaller, the number of species decreases, not only within each
vegetation patch, but also the species richness of all the patches will be less
than that of the original community. The first populations to disappear will be
those whose individuals: a) require vast territories for feeding and maintain-
ing a reproductive population, as is the case of felines and bears, and b) those
species categorized as “rare” because of the small size of their populations.
The disappearance of predators promotes the proliferation of rodent popula-
tions that impact not only the plant community, but also affect the regional
agricultural economy and promote an increase in species considered noxious
or hazardous, such as coyotes and rattlesnakes, their natural predators. The
increase of rodent species could become a risk to public health, as is the case
with Lyme disease, caused by the spirochete Borrelia burgdorferi which is
transmitted by ticks of the genus Ixodes, which parasitize birds and mammals
(Allan et al. 2003).

The fragmentation of populations into isolated nuclei has repercussions
on their genetic characteristics. The isolation of small reproductive groups
raises the reproduction rate between related individuals, allowing the appear-
ance of undesirable traits, which is especially worrisome in species that have
biological and economic importance.

The reduction in the size of animal populations or their isolation caused by
fragmentation of the landscape reduces the frequency of encounters between
reproductive individuals. As a result, populations lower their reproduction
rate to a level from which they cannot recuperate. Young pre-reproductive and
reproductive individuals dwindle in numbers, populations become senile and
even though they may still persist in the remaining patches of natural habitat,
their low or nonexistent reproductive capacity condemns them to disappear,
since there are no young individuals to balance the population pyramid.

With the fragmentation of the landscape, edge conditions that were pre-
viously nonexistent, start to appear. The natural environment suffers drastic
modifications along its boundaries, the removal of the original vegetation,
soil compaction and pollution which leads to the introduction of species that
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are non representative of the original biota. The bordering area generates an
interconnected network of altered conditions that favor the dispersion of
harmful and aggressive species that are difficult to eradicate, which change
the natural conditions and impact the regional economy. The alteration of the
natural environment along the edges forms a gradient from the edge toward the
interior. As the landscape is fragmented into smaller patches, the edge effect
reaches the nucleus zones, permanently modifying the original community.

The transformation of the landscape resulting from works of engineering
alters the natural drainage patterns, changing the course of seasonal streams
and waterways. It also promotes erosion which leads to the loss of soil that
accumulates in low lying areas silting up ponds and bodies of water which
harbor seasonal vegetation communities that represent points of refuge, nest-
ing and night shelter for migratory birds.

The effects of landscape fragmentation may not be immediately perceptible;
nevertheless, they are almost always irreversible and give rise to a chain of
causal factors that unfold over time and lead to the loss of biological capital
and a reduction in the ecosystems’ capacity to provide goods and services.

Even if in the future, a process develops to eliminate the border fence, its
effects would remain for a long time, and many of them, in fact, would be
permanent and would remain as one more scar inflicted on our planet by
political decisions.
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