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Abstract

The Mexican freshwater fish that are at risk or extinct are listed by family, state, basin/region, and causes of risk.
Of the 506 known species, 168 are at some level of risk, and 25 are believed to be extinct. States with the most
reports are: Chihuahua (46); Coahuila (35); Nuevo Leén (20); Sonora (19); Durango (18); and Tamaulipas (15).
With the exception of Sonora, these states are largely located in the Rio Bravo region, and are all arid or semiarid.
Most extinctions have occurred in Nuevo Ledn (8) and Coahuila (7). The main causes of risk reported are: habitat
reduction or alteration (86); water depletion (83); presence of exotics (76); small or declining population (73);
and small habitat (57). All of which result in very local endemism. These causes of risk develop easily when the
distribution is small. The critical factor is aridity, which is associated with desertization. Water conflicts were to be
expected, and the result is resource non sustainability.

Resumen

Los peces mexicanos de agua dulce en riesgo se enlistan por familia, estado, cuenca/region, y causas. De las 506
especies conocidas, 169 se encuentran en algin nivel de riesgo, y 25 se consideran extintas. Los estados con mas
reportes son Chihuahua (46), Coahuila (35), Nuevo Le6n (20), Sonora (19), Durango (18), and Tamaulipas (15),
y excepto por Sonora son principalmente partes de la regién del Rio Bravo, y todos son aridos o semidridos. La
mayoria de las extinciones han sucedido en Nuevo Leén (8), y Coahuila (7). Las principales causas de riesgo hasta
donde se sabe han sido reduccién o alteracién de habitat (86), abatimiento de agua (83), presencia de exéticos (76),
poblacién pequefia o en reduccién (73), y localidades o hébitats pequefios (57) los cuales equivalen a endemismos
muy locales. Estas causas se desarrollan facilmente cuando la distribucién es pequefia. Todo junto, el aspecto
critico es la aridez, asociada aqui a la desertificacion, donde los conflictos por el agua eran de esperarse, y de
exhibirse no sustentabilidad del recurso.
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Introduction

The issue of species at risk has been gaining public
attention in recent years, following the Rio Declara-
tion on Biodiversity. The freshwater fauna is one of
the critical groups under consideration with reference
to controversial issues regarding freshwater world-
wide. In México, the first call for fish was that of
Miller (1961), when only 11 species were listed.
Since then, the numbers have increased continuously:
33 at risk and 7 extinct (Contreras-Balderas, 1969);
41 at risk (Contreras-Balderas, 1972, 1985); 60 at
risk (Deacon et al., 1979); 122 at risk (Williams et
al., 1989); 114 at risk (Contreras-Balderas, 1990);
138 at risk (Castro-Aguirre and Balart, 1993); 7
extinct (Contreras-Balderas, 1969); 13 extinct (Castro-
Aguirre and Balart, 1993); and 15 extinct (Harrison
and Stiassny, 1999). In this paper, the numbers of
species at risk or extinct are 169 and 25 respec-
tively. Recent explorations of some smaller regions,
have revealed a wider distribution of certain endemics.
However, these endemics either endure equivalent risk
conditions, so no change in status has resulted e.g.,
la Media Luna-Rio Verde basin (Aguilera-Gonzélez,
et al,, pers. com.), or they have been reported as
approaching or being extinct e.g., Parras (Contreras-
Balderas and Maeda-Martinez, 1985) and Southern
Nuevo Ledn (Contreras-Balderas and Lozano-Vilano,
1996).

Differences in counts arise from differing levels
of exploration and knowledge, extinction criteria,
and viewpoints. National listings usually reflect the
situation at national levels, where a species popula-
tion may be highly endangered. International listings
reflect the full range of the species, which may not be
endangered. Changes in status are also affected by the
invalidation/revalidation of species. Our baseline was
that the total number of known Mexican freshwater
fish species is 506.

The causes of risk in North America, including
Meéxico, have already been considered (Contreras-
Balderas, 1976; Contreras-Balderas et al., 1976;
Deacon et al., 1979; Williams et al., 1989). However, a
wider explanation of the situation has been presented
concerning aridity, habitat impairment, water deple-
tion, exotics, pollution, small or declining population,
and poor regional management, all of which have
reduced the sustainability of some regions (Contreras-
Balderas and Lozano-Vilano, 1993).

From the legal standpoint, Mexico has already
developed an official listing of species at risk (NOM

059-ECOL-1994), which is in revision. The require-
ments for listing species were not defined in the
original version. Additionally, in the revision, the
governmental and technical Committee in charge call
for an evaluation of the risk. Since México has not
had a program for financing appropriate assessments
of species at risk, this condition can hardly be fulfilled.
One important addition to the revised NOM is that
species considered extinct by experts, are listed as
possibly extinct. In the event that such species are
rediscovered, they would be given legal protection
status immediately.

As in other parts of the world, we suffer from
a very limited supply of experts, time, funds, and
interest in at risk species, hence, information about
species has to be derived from other programs. México
has to rely on information from the few specialists
with countrywide experience or local expert opinions
about the highly endemic species in order to compile
the list. Since 1964, one of the authors of this paper
(SCB) has had the opportunity to investigate the status
of species and inspect most of the arid or warmer
regions of Mexico, and has kept an listing, updated
as often as is feasible. It is important to have this
kind of listing as a dynamic tool to generate the
data required to propose a species for a legal level
of protection, especially given the new requirements
for assigning such status in Mexico. This type of
listing may provide: guidelines for regional or local
evaluation; indicators of relative environmental integ-
rity or health; criteria for protection or restoration;
ecosystem status; and an assessment of the extent of
tasks or programs needed to conserve biodiversity. The
listing of extinct species is a means of warning against
increasing threats and destructive actions, and may
put an end to thoughtless destruction of habitat and
species.

Materials and methods

We relied mainly on our own collections and/or obser-
vations. Records of specimens examined are housed
in the Laboratory and Fish Collection, Universidad
Auténoma de Nuevo Ledn. Literature records and
comments were considered when providing dates of
last collection or observation, or status comments.
Status of species is given as Endangered (E), or
Threatened (T), as defined in the Endangered Species
Act (1973), and as Special Concern (SC) as defined
by Deacon et al. (1979) and applied by Williams



et al. (1989). The abbreviations used for the states
are: Baja California (BC), Baja California Sur
(BCS), Coahuila (COA), Chiapas (CHA), Chihuahua
(CHI), Durango (DGO), = Guerrero, Guanajuato
(GTO), Jalisco (JAL), México (MEX), Michoacan
(MIC), Nayarit (NAY), Oaxaca (OAX), Puebla (PUE),
Querétaro (QUE), Quintana Roo (QUI), Sinaloa
(SIN), Sonora (SON), San Luis Potosi (SLP), Tabasco
(TAB), Tamaulipas (TAM), Veracruz (VER), Yucatan
(YUC), and Zacatecas (ZAC). The aridity of these
states is common knowledge. Comments include the
main known causes of risk or reasonable information
on the type of risk, numbered as follows:
1. Habitat reduction or alteration.
2. Water depletion(surface or underground).
3. Overexploitation.
4. Rarity of the species(numbers or localities).
5.Small locality or habitat(e.g., springs or small
basins).
6. Exotic species present in the same habitat or
locality.
7. Pollution.
8. Small or declining population (usually in conse-
quence of causes 1, 2,4, 6, or 7.
9. Hybridization.
We omitted the majority of references included in the
works cited.

Results and discussion

The distribution of the At Risk fish species in México,
which is important for protection schemes, is far from
random. Northern Mexican desert states contain most
of the species (Table 1). Species At Risk listings are
shown in Appendix 1 and listing of Extinct species
appears in Appendix 2.

A rapid review of the lists shows that arid and
semiarid basins, often with heavy population and/or
development have the highest incidence of fish species
At Risk or Extinct, as shown in Table 3. The Pluvial
Rio Bravo region, comprising the interior drainages
Casas Grandes, Santa Maria, Santa Clara, Bavicora,
Bustillos, Mexicanos, Nazas, Aguanaval, Parras,
Llanos del Salado, and the Pacific basin headwaters,
has a dry climate most of the year, and the waters
have been depleted. Some of these basins drain states
with higher numbers of species At Risk or Extinct
(Durango, Chihuahua, Coahuila, Nuevo Leén, and
Tamaulipas). These states are basically arid, and
contain 77 At Risk and 16 Extinct species. In these
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Table 1. State distribution of freshwater fish species at risk
(endangered, threatened, and special concern) or extinct in México
due to aridity, as defined in text. Species shared by different states
causes the sum of columns to be higher than the actual count of
species considered

State Spp.at  Spp. Climate
risk extinct

Baja California 6 - Arid

Baja California Sur 2 - Arid

Coahuila 35 7 Arid

Colima 1 -

Chiapas 7 -

Chihuahua 46 2 Arid

Distrito Federal - 3

Durango 18 2 Semiarid

Guanajuato 3 Semiarid

Jalisco 3 3

Meéxico 2 3

Michoacan 9

Morelos 1 -

Nayarit 2 -

Nuevo Ledén 20 8 Semiarid

Oaxaca 6 - Semiarid

Puebla 4 - Semiarid

Quintana Roo 8 -

San Luis Potosi 10 - Semiarid

Sinaloa 2 -

Sonora 19 - Arid

Tabasco 3 -

Tamaulipas 15 3 Semiarid

Veracruz 5

Yucatdn 6 - Tropical semiarid

Zacatecas 1 - Arid

Total 167 25

areas, it is possible to consider some subareas sepa-
rately, such as Parras and Southern Nuevo Ledn, with
seven and six extinct species and the Valley of México
(Distrito Federal, México), where three cyprinid
species became Extinct (Miller et al., 1989), and
nearly all other species have disappeared, although
some survive scarcely in the Lerma basin (D{iaz-Pardo
et al., 1993). This basin is heavily polluted and in very
poor condition. Its species are at High Risk and we
may have to add some additional species to the Extinct
listing in the near future.

Given that some fish are shared by more than one
region, state or basin, and are subject to more than one
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cause of risks, the numbers in the tables do not equal
the total number of species listed in them.

Corrections

The cyprinodontid species, Cyprinodon spp. from
Sandia, Nuevo Leon, reported in Williams et al.
(1989) based on contributions of SCB, cited in WCMC
(1994), and in Espinoza-Pérez et al. (1996), and
inadvertently cited both as Cyprinodon spp.; they were
described by Lozano-Vilano and Contreras-Balderas
(1993) and cited under their published names by
WCMC (1996). The inclusion of some species as
Extinct by Castro-Aguirre and Balart (1993) referred
to México only (some of them survive in the US).
They included some species that are unknown in
México (e.g., Hybopsis gracilis), are not At Risk yet
(e.g., Notropis stramineus (= N. ludibundus)) , or
do not exist (e.g., Catemaco aguirrepequenoi (nomen
nudum)).

Conclusions

A large proportion of the Mexican freshwater fish
fauna (n = 506) is regarded as At Risk (169) or Extinct
(25), and the number has increased constantly since
the first report in 1961 (Contreras-Balderas, 1999;
2000). The Rio Bravo, in both pluvial and sensu
stricto, is the most endangered ecosystem, and has
experienced the most extinctions. However, small
extensions like Parras, or Southern Nuevo Ledn,
record more extinctions than the Rio Bravo. The states
with the highest number of reports are Chihuahua
(45), Coahuila (35), Nuevo Leoén (20), Sonora (20),
Durango (18), and Tamaulipas (15). With the excep-
tion of Sonora, these states are largely located in
the Rio Bravo region, and are all arid or semiarid.
Most extinctions have occurred in Nuevo Ledn (8)
and Coahuila (7). The main causes of risk have been
habitat reduction or alteration (86), water depletion
(83), exotics present (74), population reduction (63),
and small locality or habitat (6), which results in very
local endemism. The first two causes of risk are often
followed by the fourth cause and all develop readily
when the range is small. The critical factor is aridity,
which is associated with desertization. The increasing
trend in fish species At Risk will continue, unless
Mexico finds a way to use water and aquatic resources
in a sustainable way.
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