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Definition of biogeographic regions, the primary
objective of biogeographic regionalization (Escalante,
2009), has been under considerable debate, as the limits
between some of them are often poorly defined as a
consequence of geological and/or biotic complexities
(Cox, 2001; Morrone, 2002; Riddle and Hafner, 2010).
These limits may coincide with transitional complex
regions —like the Mexican Transition Zone (Halftter, 1976;
Savage, 1960, 1966; Morrone, 2010)— which show mixed
biotic elements from 2 different biogeographic regions
(the Nearctic and Neotropical regions). The admixture
of biotic elements in such transition zones implies that
delimitation of biogeographic regions is not an easy task,
as the history of biogeography has shown (e.g., Townsend,
1895; Halffter, 1976; Ortega and Arita, 1998).

In an attempt to describe a system that would “reflect
the origination and development of distinctive avian
biotas”, P. L. Sclater proposed a scheme dividing the
Earth into biogeographic regions (Brown and Lomolino,
2000). Sclater acknowledged that different biogeographic
schemes had been proposed before him; however, these
were based mainly on non-natural properties, such as
latitude or longitude (Sclater, 1858). Sclater’s scheme
was greatly improved by Wallace (1876), who analyzed
the geographical distribution of different vertebrate taxa,
focusing on organismic attributes such as their dispersal
abilities. Although Wallace’s biogeographic scheme
included sharp divisions between regions and subregions,
he was the first author to propose natural boundaries for
regions by using a bathymetric scale for description of
isolation in archipelagos, as in Southeast Asia (Brown
and Lomolino, 2000). Clearly, attempts by Sclater (1858),
Wallace (1876), and other authors to delimit biogeographic
regions were directed at understanding biotic evolutionary
patterns on ecological and environmental bases, not
at defining arbitrary boundaries, as was recognized
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by Udvardy (1975). In this sense, the recognition of
biogeographic regions on the basis of politically defined
boundaries is not useful, as they are not ecologically or
evolutionary meaningful.

Recently, Winker (2011) commented on the usage of
a name for a particular region in order to use a single
and appropriate English term that reflects accurately a
biogeographic pattern. This gives us an opportunity to
discuss the usage of Middle America versus Mesoamerica
for a biotically complex region. The Mesoamerican region,
especially as applied in ornithology, has experienced an
evolving definition in which different geographic areas
have been excluded and included back and forth. The first
biogeographic definition cited by Winker (2011) is that
of Baird (1864), who used the term Middle America to
cover the region delimited between a line drawn from the
mouth of the Rio Bravo in the Gulf of Mexico and that of
the Yaqui river, near Guaymas, Sonora (excluding most of
the Baja California Peninsula) south to the Darién region
(Panama) and all of the Caribbean islands, excepting
Trinidad and, perhaps, Tobago. A later definition by the
same author (Baird, 1872) maintained the same basic
scheme, except that the northern boundary was relocated
at the U.S.-Mexico border, excluding the arid lands of the
Mexican plateau. Different bird taxonomic treatises have
used this definition together with that of North America
for including all species in the region (e.g., AOU, 1998),
although the southern limit has changed to that of the
Panama-Colombia border.

These definitions —and the term Middle America—
relying on geopolitical boundaries (*“...the lands between
the United States of America and South America”;
Winker, 2011:5) persisted in the scientific literature in
English for convenience or, perhaps, to retain control over
regional bird listings (e.g., AOU, 1983, 1998), but were
not based on detailed distributional data of biotas, geology,
and/or biogeographic and phylogeographic studies testing
distributional patterns, as recognized by Winker (2011).
Winker (2011:5) argues that: “...the geological uniting of
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North and South America is conveniently delimited by the
Panama—Colombia border”’; however, this border does not
represent the real boundary for North and South America.
If such a region may be located, it would correspond
roughly to the Panama Canal Basin area (Whitmore
and Stuart, 1965; Coates and Obando, 1996), which
may have been the southern part of the North American
subcontinent prior to the closure of the Isthmus of Panama,
as different known fossil faunas have suggested (Kirby
and MacFadden, 2005). On the other hand, biogeographic
and phylogenetic evidence using DNA sequences are
continuously supporting a relationship that extends Central
America to the Chocoan subregion (eastern Panama to
northwestern Ecuador) for a number of vertebrates (e.g.,
Ron, 2000; Dingle et al., 2006).

The northern boundary is also conflicting. Winker
(2011) follows the AOU (1983) proposal in declaring the
U.S.-Mexico border as the limit for “Middle America”.
Again, this is not based on any natural criterion, but only
on geopolitical grounds; however, it has been retained
because it has been regarded as reasonably close to the
northern limits of the tropics. Although this is roughly
true, more realistic natural limits correspond to those of
the lowland rainforest along the Gulf of Mexico slope,
located near the Soto La Marina river in Tamaulipas
(see Gehlbach et al., 1976 for avian examples), and to
the northern limits of the tropical dry forests in western
Mexico, at the Yaqui river in southern Sonora (Morrone,
2001). These limits effectively exclude the Baja California
Peninsula and the arid lands of the Mexican plateau, which
biotically correspond to the Nearctic region. Considerable
confusion around the northern limits may be a product
of the complex nature of the region, as it contains
biotic elements from both the Nearctic and Neotropical
regions, thus constituting the Mexican Transition Zone
(Halffter, 1976, 1987; Morrone, 2006, 2010). Winker
(2011) argues that maintaining the U.S.-Mexico border
as the northern limit for “Middle America” is “arguably
as good as any that might be proposed for this transition
zone”. We believe that, although no sharp limits may be
located for all of the taxa in the area, endemism in both
the lowland rainforest and the tropical dry forests may
be better indicators of the limits for this region, as those
elements may have closer evolutionary relationships with
other Mesoamerican taxa than to North American species,
both from a biogeographic (Garcia-Trejo and Navarro-
Sigiienza, 2004; Rios-Mufioz and Navarro-Sigiienza,
2012) and a phylogenetic perspective (e.g., DaCosta and
Klicka, 2008; DaCosta et al., 2009).

The use of Middle America as the appropriate
English term for Mesoamerica in the literature of non-
human biology advocated by Winker (2011), beyond the
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popularity argument of coining another etymological gem,
has seen both loose and variable definitions. For example,
its English popular usage in the United States includes the
use for the middle class in the US and for native Americans,
and for towns and counties of the culturally defined
Midwest (Wuthnow, 2010). Such English usage of Middle
America would certainly not spill over into biogeography.
The recognition of “Middle America” for management and
protection policies may be an adequate, politically correct
term, as laws and regulations may apply in different ways
according to the interests within each country. It is only
in this sense, not from a biogeographic point of view,
that the term is relevant, as Winker (2011) points out.
However, the continuous distribution of many floristic and
faunistic elements in the region, from southern Sonora,
Baja California, and Tamaulipas all the way south to Costa
Rica, Panama or the Chocd-Darién region, motivated the
emergence of many government, non-government, and
academic organizational initiatives to study, manage,
and conserve the second most threatened biodiversity
hotspot characterized by a complex topography, geology,
species diversity, and endemism (Myers et al., 2000). The
conservation challenge is deeply grounded in the cultural
and therefore political basis of identity and collaboration
by people who have used and ultimately preserved the
biological resources in their surroundings, but today face
poverty and one of the highest deforestation rates (Flores-
Villela and Gerez, 1994; Bray, 2009).

Although the name Mesoamerica was coined by
Kirchoff (1943) in order to unify the wording among
anthropologists, the term was later also applied in
biogeography (Vivo, 1943). As Winker (2011) points
out, the geographic coverage of Mesoamerica excludes
the eastern portions of Honduras, Nicaragua, and Costa
Rica, thus forming only a subset of “Middle America”.
However, the definition of Middle America defended by
Winker (2011) also excludes important biogeographic
portions of the biogeographic area (e.g., the Chocd in
the southern limit) and includes portions of others that
extend into the Nearctic region (e.g., the Californian,
Sonoran, Mexican Plateau, and Tamaulipas biogeographic
provinces), thus rendering “Middle America” as a subset.
Then, the problem is not solved; it is only ignored on
behalf of convenient perceptions.

We agree with Winker (2011) that the indistinct
application of the terms Mesoamerica and/or Middle
America may be wrong and that a unifying term for
biogeographic purposes is badly needed. We also agree
that using a term defining a subset of the region is not the
best choice; however, neither Mesoamerica nor Middle
America would be correct, as they both define subsets
of the area to be considered (see above). An alternative
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name would be Caribbean subregion (Morrone, 2001,
2006). This subregion is bounded in the north by the Yaqui
River in the Pacific and the Soto La Marina River in the
Gulf of Mexico, and its southern limits would include the
Venezuelan Llanos and the dry regions in western Ecuador
and northwestern Peru (Morrone, 2001, 2006). Different
cladistic biogeographic analyses have shown that the
subregion is closely related to the rest of the Neotropical
subregions (Amorim and Pires, 1996; Ron, 2000; Morrone,
2006), suggesting that from a biogeographic perspective,
the subregion is natural, thus valid. Within this subregion,
however, if a smaller area needs to be recognized, it would
be the Mesoamerican dominion (Morrone, 2006), which
we believe is a more accurate term defining the Mexican-
Central American portion. Reasons cited by Winker (2011)
for the rejection of the term Mesoamerica in biotic studies,
also apply for not adopting the term Middle America for a
“correct” biogeography.

The defense of the term Middle America (not
Mesoamerica), on behalf of English and biogeography,
made by Winker (2011) is a narrative without adequate
scrutiny from a biogeographic perspective. It ignores
some of the most compelling evidence demonstrating that
Mesoamerica is not only a term adopted by anthropologists
to refer to a cultural entity (Kirchoff, 1943; Vivo, 1943),
but a valid term also for the biota (West, 1964; Myers et
al., 2000), which contains distinctive species assemblages
equivalent in rank to the Nearctic and Neotropical regions
(e.g.,Savage, 1966; Humphries, 1982; see Rzedowski, 1991
for examples in plants). Hopefully, future biogeographic
and comparative phylogeographic studies will shed light
on the origin and diversification of the Mesoamerican
biota, in which some of the biogeographical patterns
will be discovered and named after testing dispersal and
vicariant scenarios, and evaluating the influence from the
North American, South American, and Caribbean biotas in
shaping the extant biota in the region and/or vice versa.

We thank Kevin Winker, Oliver Komar, Michael
Heads, Octavio Rojas-Soto, Mario Favila Castillo and four
anonymous reviewers for comments on previous drafts of
the manuscript, which greatly improved its content.
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