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Abstract
The Sierra de El Abra Region in Tamaulipas and San
Luis Potosí, México, now has 31 known caves inhabited
by the eyeless Astyanax jordani, the Astyanax cavefish or
blind cave tetra. Many of these caves also contain hybrids
between the cave form and the epigean Astyanax mexicanus.
In Guerrero there is another population of evolving cavefishes
in two caves, but descended from Astyanax aeneus, a different but closely related species. These cavefishes are of great
interest to scientists in the study of evolution and genetics,
and even in the development of blindness and craniofacial
anomalies in humans.
The hydrogeology of the El Abra Region is explained
based on previous studies and new information gleaned from
new cave maps, publications, and INEGI geologic coverages
relating to limestones, shales, and basalts. The relative ages
of caves are not estimated easily because different parts of
the region have been uplifted at different times. The Gómez
Farías caves in the north cannot be old because the caves
are morphologically young, and the area was covered by
Neogene (Tertiary) basalts until relatively recently. These
basalts delayed karst development until the basalts and the
underlying shales could be eroded away, exposing limestone
underneath. An age model of the caves and a hypothetical
colonization sequence is presented.
A chapter on Astyanax cavefish biology summarizes their
many known constructive and degenerative traits including
anatomical, developmental, physiological, and behavioral

traits. Their conservation and population estimates are
discussed.
A large chapter on cave ecology and fauna provides
details about ten important caves in the El Abra Region, and
a species list of 306 species in many caves of the region,
including caves with no fishes.
The history of exploration and mapping of fish caves in
the El Abra Region is outlined, with details given in each cave
description. At least 282 individuals and 862 significant events
were reported in the El Abra fish caves from 1936 to 2018.
Descriptions of the fish caves are arranged by the following areas from north to south: Gómez Farías, Chamal-Ocampo, Northern El Abra, Yerbaniz Cluster, Los Sabinos,
Southern El Abra, Micos and Tamasopo, and Guerrero. Many
previously unpublished cave and area maps are shown, with
photographs by dozens of contributors going back to 1961.
Recent field work in the El Pujal, Tamasopo, and Chamal
areas is included. Some caves without fishes are included in
each area because they may contain fishes, or they explain
the karst, or to document local caves that have been searched.
Appendices include a large, exhaustive bibliography;
a glossary of Spanish and scientific terms; a list of cavers,
local guides, and scientists; 40 important cave dives in nacimientos; how to obtain Mexican maps and GIS coverages;
and an English translation of Federico Bonet’s 1953 paper
on caves of the El Abra Region.
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Resumen
La región de la Sierra de El Abra en Tamaulipas y San
Luis Potosí, México, tiene hasta ahora 31 cuevas conocidas
donde habita el Astyanax jordani sin ojos, pez cavernícola
Astyanax o Tetra ciego de las cuevas. Muchas de estas cuevas
también contienen ejemplares híbridos entre la forma cavernícola y el pez de superficie o epigeo Astyanax mexicanus.
En dos cuevas del estado de Guerrero hay otra población de
peces cavernícolas, pero ésta desciende de Astyanax aeneus,
una especie diferente pero estrechamente relacionada. Estos
peces de las cuevas son de gran interés para los científicos
que estudian la evolución y la genética; incluso, el desarrollo
de la ceguera y las anomalías craneofaciales en los seres
humanos. La hidrogeología de la región de El Abra se explica basándose en estudios previos e información reciente
obtenida de mapas nuevos de las cuevas, publicaciones, y
cartas geológicas del INEGI en relación a las calizas, lutitas y
basaltos. Las edades relativas de las cuevas no son fáciles de
determinar porque las diferentes zonas de la región sufrieron
levantamientos en distintas épocas. Las cuevas de Gómez
Farías en el norte no pueden ser antiguas porque las cuevas
son morfológicamente jóvenes, y el área estaba cubierta por
basaltos del Neógeno (Terciario) hasta hace relativamente
poco tiempo. Estos basaltos retrasaron el desarrollo del karst
hasta que estos basaltos y las lutitas subyacentes pudieron
ser erosionados hasta exponer la caliza debajo de ellos. Se
presenta un modelo de edad de las cuevas y una secuencia
de colonización hipotética.
Un capítulo sobre la biología del pez de las cuevas
Astyanax resume sus muchos caracteres constructivos y
degenerativos ya conocidos, incluyendo rasgos anatómicos,
evolutivos, fisiológicos y comportamentales. Se discuten sus
estimaciones de población y conservación.

Un largo capítulo sobre la ecología y fauna de las cuevas
proporciona información detallada sobre diez importantes
cuevas de la región de El Abra, así como una lista de 306
especies presentes en muchas cuevas de esta región, incluyendo aquéllas que no contienen peces.
Se describe la historia de la exploración y mapeo de
las cuevas con peces en la región de El Abra, con detalles
interesantes en cada una de las descripciones de las cuevas.
Al menos 282 personas y 862 acontecimientos importantes
en relación con las cuevas con peces de El Abra fueron
registrados desde 1936 hasta 2018.
Las descripciones de las cuevas con peces están ordenadas por las siguientes áreas de norte a sur: Gómez Farías,
Chamal-Ocampo, Norte de El Abra, el Sistema Yerbaniz, Los
Sabinos, Sur de El Abra, Micos y Tamasopo, y Guerrero.
Se muestran muchos mapas inéditos de áreas y cuevas, con
fotografías de decenas de colaboradores que se remontan a
1961. Se incluyen trabajos recientes de campo en las zonas
de El Pujal, Tamasopo y Chamal. En cada área se incluyen
también algunas cuevas sin peces porque existe la posibilidad de que puedan contener peces, ayudan a explicar el
fenómeno kárstico, o bien para documentar cuevas locales
que han sido visitadas.
Los apéndices incluyen una bibliografía amplia y exhaustiva; un glosario de términos en español y científicos;
una lista de espeleólogos, guías locales e investigadores;
40 inmersiones importantes en las cuevas inundadas de los
nacimientos; cómo obtener mapas y coberturas del SIG de
México; y una traducción al inglés de un artículo del libro
de Federico Bonet de 1953 sobre las cuevas de la región de
El Abra.
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Chapter 1

Introduction
William R. Elliott
I have six purposes in publishing this Association for
Mexican Cave Studies bulletin:
1.To present unpublished maps, cave descriptions, and
photos that were forgotten for many years, but which
I rediscovered with the help of the AMCS and friends.
Combined with published material, some of it translated
from Spanish, this is valuable material to those who explore and study the Mexican caves inhabited by Astyanax
(Figure 1.1.) I am fulfilling my sense of duty to science
and to cavers by bringing all of this material together.
2. To report cave leads that could help others find additional
cavefish sites and new deep caves.
3. To recount the history of cave exploration, mapping, and
discovery, and honor the many cavers and scientists who
worked in the fish caves of the Sierra de El Abra Region.
4. To share my thoughts about the colonization and spread
of cave Astyanax in two regions, based on cave maps
and other evidence.
5. To list tasks that remain to be done, and where.
6. To make a case for active conservation of the Astyanax
caves and the waters that feed them.
A large regional map in a map pocket, back cover, depicts
the Sierra de El Abra Region, about 200 km long and 60

km wide, with lithology (rock types) overlaid on 1:250,000
INEGI topographic maps. A reduced version of the map
appears in Chapter 2.
The most frequent question I get from cavers and biologists is, “Are all those blind fish caves connected?” I try
to explain that in the Sierra de El Abra Region, considering
the 29 known fish caves in about 10 clusters, caves within
clusters may have aquatic connections to each other, but
perhaps more during high water episodes after storms. They
are semi-isolated today. Then I usually wave my hands and
talk about the three-dimensional El Abra karst, that water
moves up and down and laterally in dynamic flow paths.
Yes, water can flow uphill when it is under pressure in a
confined conduit, a cave. In karst the water can spill from
one underground basin into another during storms, many
of the caves have a distributary flow pattern, and it is all
four-dimensional because timing is part of it all.
But wait! In the last year I have learned about two more
fish caves, one found in 1991 and another in 2016. So now
there are 31 known fish caves in the Huasteca Region of San
Luis Potosí and Tamaulipas (the large region around the Sierra
de El Abra), inhabited by various populations of Astyanax.
Details of the cavefish’s biology will be revealed in
Chapter 3, Biology of Astyanax Cavefishes, and Chapter 4,
Ecology and Fauna. Astyanax is well-suited for surviving

Figure 1.1. Astyanax jordani, Cueva de El Pachón, Tamaulipas. Jean Louis Lacaille Múzquiz
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and adapting to dark caves with poor food supplies compared
to the surface environment. Taxonomists are revising and
describing many species of Astyanax lately. The cave form
was described in 1936 from Cueva Chica as Anoptichthys
jordani, but the genus Anoptichthys was abandoned long
ago, and researchers agree that the cavefish is in the genus
Astyanax. In this volume I follow the taxonomic convention
of calling all cavefishes in the Sierra de El Abra Region the
species Astyanax jordani (see chapters 3 and 4).
Worldwide there are currently 230 species of cave and
groundwater fishes in 10 orders and 19 families (Proudlove
2006 2018). Mexico is home to at least 13 known species
of cavefishes in five Orders and seven Families, shown in
the map of Mexico. These cavefishes have reduced or nearly absent eyes and pigment, and they have evolved from
very different fishes in widely separated areas: Characidae
(Astyanax), Heptapteridae (Rhamdia), Ictaluridae (Prietella),
Bythitidae (Lucifuga, Typhliasina), Eleotridae (Caecieleotris),
Synbranchidae (Ophisternon), and Poeciliidae (Poecilia).
In 2016 Prietella phreatophila, a small catfish, was found
in a cave in SW Texas in the Amistad National Recreation
Area on the Rio Grande, extending its range from many sites

in the Central Plateau of northern Mexico (Hendrickson et
al. 2018).
In the 2015 book, Biology and Evolution of the Mexican
Cavefish, cavefishes of the El Abra region were referred to
as “the Mexican cavefish” or Astyanax mexicanus. Those
terms are commonly used by some biologists who study these
fishes, but because there are so many Mexican cavefishes I
refer to those in the El Abra Region as “Astyanax cavefishes” or Astyanax jordani instead of “the Mexican cavefish”
or Astyanax mexicanus. See Chapter 3 for a discussion of
taxonomy, and Appendix 1, Glossary, for scientific and
Spanish terms.
Whatever the Latin name may be, the Astyanax cavefishes
appear to be a distinct species or complex of species that
have basically separated from their epigean (surface) forms.
Also known as the “blind cave tetra,” they can be purchased
in aquarium shops, and they are easy to keep and breed. The
aquarium breed came from Cueva Chica, described below,
but some may have come from Cueva de El Pachón. The
commercial cavefish is a hybrid between the river and cave
forms, but altered by decades of human selection for the
troglomorphic (caved-adapted) look and inbreeding. Al-
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though they hybridize with the surface form in a few caves,
in most cases the surface form does not survive well when
swept into caves, and they probably do not interbreed with
the cave form significantly. It appears that in most sites the
cave form has speciated (has become a distinct species).
The following chapters will discuss in detail many as-
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pects of Astyanax cavefishes in the Sierra de El Abra Region
and Guerrero: hydrogeology, biology, ecology and fauna
list, exploration and mapping, cave areas and clusters, cave
descriptions, maps, tables, photos, colorful caver stories,
conclusions and future work, followed by six appendices.
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Karst Hydrogeology and Cavefishes of the Sierra de El Abra Region
William R. Elliott
A large folded map in the back cover pocket depicts the
Sierra de El Abra Region, about 200 km long and 60 km wide.
A simplified surface lithologic map (GIS layer) depicts major
limestone outcrops including the El Abra Limestone, other
basinal limestones, calcareous shale outcrops, and remnants
of lava flows that probably influenced karst development,
either by delaying karst processes until the lava and shales
overlying the limestone could be eroded away, or by actually
directing runoff into karst valleys. This is my interpretation
based on examination of geologic/lithologic coverage available from INEGI (polygon shapefiles at 1:250,000 for Cd.
Victoria f1402pg.shp, Cd. Mante f1405pg.shp, Cd. Valles
f1408pg,shp). A somewhat reduced version of this map is
on the following two pages.
In this chapter see Table 2.1 for a listing of the 31 known
fish caves, Table 2.2 for a list of the larger nacimientos (large
springs or resurgences), and Table 2.3 for a model of the
relative ages of Astyanax caves. Bonet’s landmark paper on
the Sierra de El Abra is in Appendix 6 in English translation.
Un gran mapa plegable en el sobre de la contraportada
del libro representa la región de la Sierra de El Abra, alrededor de 200 kilómetros de largo por 60 km de ancho. Un
mapa litológico simplificado de la superficie (capa del SIG)
muestra los principales afloramientos de caliza incluyendo
la caliza El Abra, otras calizas de cuenca, afloramientos
de lutitas calcáreas, y remanentes de flujos de lava que
probablemente influyeron en el desarrollo del carso, ya sea
retrasando los procesos cársticos hasta que la lava y las
lutitas que cubrían la piedra caliza pudieron ser totalmente
erosionadas, o bien dirigiendo la escorrentía
superficial hacia los valles cársticos. Esta es
mi interpretación basada en el análisis de la
cobertura geológica/litológica disponible del
INEGI (archivos vectoriales de polígono a
1:250,000 para Cd. Victoria f1402pg.shp, Cd.
Mante f1405pg.shp, Cd. Valles f1408pg.shp).
En este capítulo, consulte la tabla 2.1
para ver una lista de las 31 cuevas con peces
conocidas, la tabla 2.2 para una lista de
los nacimientos más importantes (grandes
manantiales o resurgencias) y la tabla 2.3
para un modelo de las edades relativas
Figure 2.1. Aerial photo of the Sierra de El Abra looking south along
the crest. Robert W. Mitchell, 1969

de las cuevas con Astyanax. El documento de referencia
de Bonet sobre la Sierra de El Abra está en el apéndice 6
traducido al inglés.
Geologic Setting and Physiography
Mexico is known for its complex geology and many
rock types. About 7,500 caves have been recorded by the
Association for Mexican Cave Studies (AMCS), ranging
through six major karst areas and lava flows with lava tubes
(Mejía-Ortíz et al. 2007). Karst is a landscape formed by
the groundwater dissolution of soluble rocks such as limestone, dolomite, and gypsum, with underground drainage
systems, caves, sinkholes, dolines, and springs. The Sierra
Madre Oriental of northeastern Mexico contains areas of
karstic limestone associated with, interbedded, or covered
by shales and igneous rocks. I have identified two areas in
which lava fields probably influenced surface and subterranean drainage patterns in the adjacent karst.
During the late Jurassic to early Cretaceous period about
146-100 Ma (million years ago), a thick series of gypsum,
anhydrite, and carbonate beds were deposited in shallow,
warm seas in what is now northeastern Mexico. In the middle
Cretaceous a widespread carbonate platform, or reef-rimmed
shelf, developed throughout eastern Mexico and the southern
USA circumscribing a deeper marine basin (located with the
proto-Gulf of Mexico). The limestones of the shelf margin
and reef complex are known here as the El Abra Limestone
(or El Abra Formation) taking its name from the Sierra de
El Abra, an elongated mountain range or “cuesta” along the
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Table 2.1. The 31 known Astyanax caves of the Sierra de El Abra Region listed generally from north to south, dimensions in meters.
The elevation at the entrance is in meters msl (above mean sea level), and is based on survey altimeter readings by Mitchell et al.
(1977), at 27 caves. Most elevations are within ± 1 m of current INEGI topographic map elevations. Other cave elevations are based
on topographic maps and may be ± 5 m. Cave depth is calculated from compass, clinometer and tape surveys. The bottom elevation
(elevation – depth), is usually to the surface of the bottom-most pool.
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eastern margin of that platform (regional map).
The Sierra de El Abra (Figure 2.1) and many nearby
sierras are composed of massive to thick-bedded El Abra
Limestone, not representative of a single facies or environment
but rather as a complex of facies deposited in wavewashed
shell banks and rudist clam reefs, separated by inter-reef areas
where calcareous muds were deposited. The eastern edge
of this reef complex faced the sea, and along this edge fine
material was removed by wave action leaving coarse shell to
accumulate, forming a massive (unbedded) limestone, the reef
facies formally known as the Taninul Member—a subunit of
the El Abra Limestone. Originally this frontal wave-washed
zone was about 8 km wide. Farther westward behind the reef
front there was less shell material and more lime mud and
other fine particles that formed a bedded, back-reef limestone
facies, the El Abra Member—another subunit of the El Abra
Limestone. The El Abra reef thus grew for several million
years resulting in the accumulation of hundreds of meters
of limestone as deposition in shallow water kept pace with
subsidence (Bonet 1953 1963, Mitchell et al. 1977).
During the late Cretaceous (about 100-66 Ma), the region was covered by thick deposits of shale, which hindered
water infiltrating into the underlying limestone. Episodes of
crustal uplift began in the early Laramide Orogeny of the late
Cretaceous (66 Ma), ending in the late Paleogene (Tertiary).
The uplift was not uniform across the area. Several episodes
of volcanism also occurred in the region caused by intraplate
extension, which continues to this day (Aranda-Gómez et al.
2007, see further discussion of volcanism below).
For a century the Sierra de El Abra region was studied
to understand the petroleum reservoirs of the Golden Lane
Trend near Poza Rica and as an analog for petroleum reservoirs in similar settings elsewhere in the world. Studies
on facies and depositional setting, porosity development,
structural deformation episodes, and hydrocarbon migration
augment our understanding of the specific geologic history
in this study area. Bonet (1953, Appendix 6) noted that the
color of the El Abra Formation ranged from cream to gray to
black due to bitumen. Addressing bitumen-stained porosity
at the Taninul quarries, geologists have likened the El Abra
to an “exhumed oil field” (Yurewicz, et al. 1997), where two
types of oil suggest a quantitative sequence of burial and
upflift. They suggest that the El Abra Formation was buried
by Lower Tertiary sediments to a depth of approximately 5
km, then uplifted during the Eocene-Oligocene (about 30
Ma). Large volumes of hydrocarbons were generated within
the fold-thrust belt during the Paleocene and migrated eastward where they were trapped within the Sierra de El Abra
just prior to or during deep burial. A second, smaller charge
of hydrocarbons was trapped in the same structure during
Eocene-Oligocene uplift of the frontal part of the fold-thrust
belt and the foreland. The source of this later oil is presently
unclear. Relatively recent regional uplift and erosion were
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responsible for breaching the large hydrocarbon accumulation.
The area was folded, uplifted, and subjected to erosion.
The shales began to erode away, and the exposed limestone
developed into karst. The earliest karst was in the late Paleogene when caves with deep phreatic circulation formed
on the emerging crest of the Sierra de El Abra. La Hoya de
Zimapán was part of one such system which penetrated at
least 300 m below an ancient water table, thus suggesting
the existence of deep phreatic flow. The recharge of a large
number of small sinks integrated within the phreatic zone, to
form large conduits that discharged their waters from fossil
spring caves, such as Ventana Jabalí, onto ancient and much
higher coastal plains. Thus, these caves on the crest are equal
in age to the time that has been required to erode up to as
much as 600 m of the coastal plain. They are some millions
of years old (Fish 2004). It is possible that this early karst
was subjected to deep sulfidic chemistry (see Early Sulfidic
Speleogenesis below), but it was not amenable to stream
capture and colonization by fishes, which came much later.
As the shales were eroded away to the west of the crest
into the Antiguo Morelos Valley, the karst developed more by
the typical dissolving action of slightly carbonic groundwater
moving down along joints (vertical fractures) and into horizontal bedding planes (Bonet 1953, Fish 2004, Mitchell et al.
1977). Swallets (stream capture caves) began to form where
surface streams were captured into deep joints and existing
phreatic caves. Then vadose cave development occurred
above the water table by the flushing and scouring action of
streams during storms, bringing much sediment and organic
debris into the caves. During stable, subaerial conditions
speleothems, such as stalactites, stalagmites, flowstone, and
other types, formed where groundwater infiltrated through
the cave roof, dissolved calcite, and deposited it again in the
caves. In some cases stalagmites and rimstone dams created permanent pools, or even blocked some passages (Fish
2004). See Figure 2.2 for an illustration of the geology of
the Sierra de El Abra.
Elevations in the region now vary from 35 m above sea
level at the Nacimiento del Río Choy in the south on the Gulf
coastal plain, to 760 m in the Sierra Tanchipa portion of the
Sierra de El Abra, and 269 m at Gómez Farías to over 2,000
m in the Sierra de Guatemala. Annual rainfall in the region
varies from 250 to 2,500 mm and is strongly concentrated
from June through October, when large tropical storms come
in from the Gulf of Mexico. Fish’s hydrogeological studies
carried out in the Sierra de El Abra showed that large conduits (caves carrying water) have developed, and that large
fluctuations of the water table occur because of rain storms.
Surface Hydrology
The regional map in this volume depicts the major
streams of the region and minor streams that are related to
karst. The rivers and streams are also listed in north-south
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order in Appendix 2, Glossary. In the El Abra Region northern
streams drain to the Río Tamesí System, and those in the
south drain to the Río Pánuco System. These two systems
join at the Laguna de Chairel, near Tampico on the Gulf of
Mexico (Mitchell et al. 1977, García-De León et al. 2017).
Local surface drainages will be treated in each chapter, with
a few area maps indicating flow paths among caves.
The Río Guayalejo-Río Tamesí system is located in the
northern part of the Tampico embayment. The northernmost
tributary, the Río Guayalejo, originates in the Sierra Madre
Oriental. The ríos Sabinas, Frío, Boquillas, and Mante join
it to form the Río Tamesí, which assumes a meandering
course forming the boundary between Tamaulipas and
Veracruz. Tributaries start as nacimientos, large ponds, or
wetlands in shallow valleys in the foothills of the Sierra
Madre Oriental (García-De León et al. 2017). In the south,
the Tampico Embayment is drained by the lower section of
the Río Pánuco, which receives waters from the Río Tampaón and its tributaries. The drainage divide between north
and south in the Valle de Antiguo Morelos is just south of
the state line between Tamaulipas and San Luis Potosí, at a
high point about 760 m msl (surface), and just north of the
line at Sótano del Venadito (subsurface).
INEGI has renamed some of the smaller rivers since
Mitchell et al. (1977). Arroyo Grande (formerly Río Puerco)
drains the west side of Valle de Antiguo Morelos, and in my
opinion it may receive subsurface flow from the Yerbaniz
Cluster of caves via risings or wet-weather resurgences (no
one has yet investigated this possibility). Río Boquillas is
now named Río Ocampo where it runs from the Sierra de
Tamalave (formerly Nícolás Pérez) through the Cañon de
la Servilleta in the Sierra de Cucharas.

The Sierra de El Abra has three “wind gaps” or dry
canyons, and one “water gap” or canyon with an active
stream. El Puerto Chamalito crosses the Sierra Cucharas
at the northern end of the Sierra de El Abra. It crosses the
range where the crest is about 480 m, and the floor is at about
250-300 m. A paleoriver, which I will call the “Río Chamal,”
and which formerly drained the southern flank of the Sierra
de Guatemala, passed through the canyon. Ultimately, the
tributary streams were either captured underground or by the
Río Ocampo 10 km to the south. The Chamal area is now
karstic, but bounded by an old volcano on the south, called
Cerro or Picacho El Chamalito. The Río Ocampo forms the
only contemporary water gap in the El Abra range at Cañón
de la Servilleta. This river collects runoff from the northern
Antiguo Morelos valley and the Ocampo valley west of the
Sierra Tamalave. According to INEGI lithologic coverage
the river flows over the remnant of a lava flow superposed
on the El Abra Limestone in these two canyons, but in the
valley between the canyons the river has diverted slightly
north off the lava onto alluvium (see Volcanism in Relation
to Karst below and the two area maps in Chapter 7). At
present, the river has downcut to 120 to 130 m at the west
side of Cañón de la Servilleta, where there are rapids and
waterfalls, and to 73 m on the east side.
The northern El Abra Pass is a dry canyon or wind gap
about 4 km across the Sierra de El Abra, about 10 km south
of Ciudad Mante. It also is related to karst development; the
paleoriver that used to flow through it may have reversed
its flow and become the Arroyo El Lagarto, or else was
captured underground to the Nacimiento del Río Mante.
The southern El Abra Pass just east of Ciudad Valles was
a water gap before the Los Sabinos caves captured its flow

Figure 2.2. Diagrammatic geologic cross-section of the Sierra de
El Abra at about 22.0-22.2° latitude. Vertical scale is about 5x the
horizontal scale. Shown are the formations of the area, Méndez
and San Felipe shales in the coastal plain and the Valle de Antiguo

Morelos, and El Abra Limestone and its Taninul Member on the
reef front and the El Abra back-reef member. The approximate
water table is shown keyed to the elevations of Sótano de Soyate
and Sótano del Arroyo. Revised after Mitchell et al. 1977, Fig. 20.
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underground (see Relative Ages of the Caves below). Both
passes carry highways today.
Fish (2004) described the ancient Río Sabinos, not to
be confused with the present Río Sabinas that originates at
a nacimiento north of Gómez Farías. The Río Sabinos, now
an arroyo, ran through the Los Sabinos area to the southern
El Abra Pass, which carried flow to the coastal plain. The
stream was completely captured by a series of swallets,
diverting subsurface flow to the Nacimiento del Río Choy,
and the southern El Abra Pass was abandoned. Some authors
have stated that the Río Valles flowed through this pass, then
diverted to its present course. Karst and cavefishes probably
developed farther south to the Cueva Chica area and the Río
Tampaón before this southern pass was abandoned.
Hypogene Karst Development in Mexico
Hypogene karst processes are caused by deep circulation of groundwater independent of meteoric circulation,
and in some cases deriving from magmatic fluid sources.
Dissolution may occur from thermal waters laden with hydrogen sulfide, chlorine, sodium, calcium, magnesium and
potassium, and other important components (Dublyansky
2012). Telltale minerals formed in this way might include
the sulfide minerals pyrite (FeS2), galena (PbS), sphalerite
(ZnS), and chalcopyrite (CuFeS2).
The Sierra de Tamaulipas 90 km northeast of Ciudad
Mante contains eight hydrothermal cenotes up to 319 m
deep, the Sistema Zacatón, which appear to be related to
circulation near magma (Gary 2010). Sulfidic springs and
caves occur in the Sierra de Chiapas, Chiapas and Tabasco
(Rosales Lagarde 2013), some of which contain cave-adapted
Poecelia mexicana fishes. The water chemistry there indicates
two groups of springs with different water chemistries: the
northern springs are possibly related to deep circulation near
igneous rocks with certain elements then showing in the
water, while the southern springs are more likely related to
circulation through saliciclastics and evaporite beds (anhydrite
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and gypsum) and evolving H2S, a precursor to sulfuric acid.
In addition, biogenic H2S is also a common product of the
bacterial degradation of petroleum in carbonate reef reservoirs.
These chemical karst agents may play a role geographically
or in the early episodes of karst porosity development. To
date there is no strong evidence of widespread hydrothermal
or hypogene cave development in the El Abra Region, except
for three localized thermal springs:
1. Nacimiento del Río Tantoán, Tantoán thermal spring, 40
km south of Ciudad Mante, 32.8°C.
2. Hotel Taninul Sulfur Pool, 13 km east-southeast of Ciudad
Valles, 30.1-40.5°.
3. Los Bañitos, Hotel Covadonga thermal spring, 9 km
southeast of Ciudad Valles, 31.5°.
The Taninul Sulfur Pool is the hottest of the three springs.
All vary in chemical composition and temperature, and are
influenced by local meteoric and surface karst waters (Fish
2004). They could be related to deep circulation interacting
with anhydrite (CaSO4). This can by followed by a series of
reactions resulting in heat and dilute H2SO4 (sulfuric acid),
then the dissolution of limestone (CaCO3). Another process
is described below.
Early Sulfidic Speleogenesis in the El Abra
Some of the ancient caves on the eastern crest of the
El Abra range were part of deep phreatic (below the water
table) systems that circulated at least 300 m below ancient
water tables and discharged onto the ancient peneplain or
coastal plains that were relatively higher than the present
surface (Fish 2004). These old caves may have formed by
sulfuric acid (sulfidic) speleogenesis, caused by H2S (hydrogen sulfide) from petroleum deposits ascending and mixing
with fresh groundwater and CO2, further reaction to CH2O3
and HCO3- (carbonic acid and bicarbonate), then formation
of dilute H2SO4, a phenomenon known in other karst areas
(Palmer and Hill 2005, Elliott 2015a). Telltale
compounds from this phase include gypsum,
sulfur, endellite, alunite, and others, but none
have been reported in the El Abra caves. If this
was an early process here, the geochemistry
would later evolve to the conventional mode
of limestone dissolution, caused by CO2 mixing with rain and groundwater to form weak
CH2O3. The two main nacimientos ascend
from conduits below sea level, the Mante at
-184 m msl and the Choy at -8 m msl, evidence of fairly deep circulation (Table 2.2).
Figure 2.3. David McKenzie at Nacimiento del Río Sabinas. William R. Elliott
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Groundwater and Nacimientos of the
Sierra de El Abra

In Mexico, resurgences are known as “nacimientos”
(birth, origin, source of a river). See Table 2.2 for the principal nacimientos and Figures 2.3 to 2.8 for photos of five
nacimientos. Appendix 3 is a summary of cave dives in the
region. There are five major nacimientos at the foot of the
Sierra de Guatemala and eight in the Sierra de Abra. Some
small, wet-weather resurgences were noted by Mitchell et
al. (1977). No large nacimientos are known in the Micos
Area (INEGI). There probably are many springs along the
Río Tamasopo and its tributaries, but none are noted on the
1:50,000 Tamasopo topographic sheet.
I have discussed the ancient, putative “Río Chamal”
in the north, which probably was captured underground to
the Nacimiento del Río Frio south of Gómez Farías (see
Chapter 7 on the Chamal-Ocampo Area). We do not know
where Sótano de Vázquez resurges; it may resurge 3.4 km
away to the deep canyon of the Río Boquillas (Ocampo)
near Grutas de la Puente in the Sierra Tamalave, or perhaps

it links to the Río Chamal system to the north. We know
that Cueva de El Pachón resurges on the west side of the
Sierra de El Abra, and Sótano del Venadito sends its flow
to the southwest, probably all the way south to the Sabinos
and Yerbaniz areas.
Where is the huge output of the deep Nacimiento del Río
Mante coming from? The flow is a “severe upcurrent” and a
“raging torrent” according to Exley (1994), who could see
the conduit descending farther where he stopped his cave
dive. Perhaps it comes mostly from the high Sierra Madre
Oriental to the west, and not much from the local Sierra de
El Abra caves, discussed below. If this is true, then the water
budgets of Fish (1977 2004) and Mitchell et al. (1977) were
substantially incorrect.Cavern development in the Sierra de El
Abra probably began during the Cretaceous during emergent
episodes prior to deposition of the San Felipe shale, resulting in a cavernous porosity that was not destroyed by later
burial. This is evidenced by oil production data from the El
Abra Limestone of the Faja de Oro (Golden Lane Platform)
to the southeast. Here oil has been encountered in cavernous
porosities at depths of about 600 to 700 m (Boyd 1963, Rose

Table 2.2. Thirteen important nacimientos (springs) in the Sierra de El Abra Region, with dimensions in meters. The larger springs respond quickly to large storms, and water levels can rise by
many meters. Footnotes: a No longer flows. b Prietella lundbergi site. c Mean flow of springs #2,
4, and 5 gauged downstream. d Sheck Exley 1994.
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Figure 2.4. Inside a fossil resurgence, Cueva del
Nacimiento del Río Frío. Aggie cavers in 1981, left
to right: Barb Vinson, Steve Boehm, Shelia Jones,
Duwain Whitis, Heather Fannin. William R. Elliott

1963). Some production may come from vugs and collapse
breccias, suggesting that cavernous porosity can withstand
burial to significant depths. Incipient karst porosity would
undoubtedly influence subsequent episodes.
As removal of the original Méndez and San Felipe
shales began in the Paleogene (Muir 1936), this inherited
porosity would greatly enhance the ability of groundwater
to form large phreatic caverns because it enabled water to
easily reach zones especially susceptible to solution, even
though far removed from point of input. As more and more
of the impervious cover was removed into Neogene time,
the limestone host was laid bare to increasing amounts of
vadose water, forming additional point sources and solutional
spaces as previously formed spaces continued to enlarge.
Increasing input of water finally began to integrate previously
isolated caverns into larger systems (Bonet 1953). It is likely
that such solution continued for a long períod, probably beginning at least as early as Miocene, so that
pre-Pleistocene integration was extensive
(Mitchell et al. 1977).
From north to south, the northernmost
resurgence in the El Abra Region is the
Nacimiento del Río Sabinas 11 km north of
Gómez Farías (Figure 2.3); it does not contain
Astyanax, but it is fed from the massif of the
Sierra de Guatemala, probably from far as
the deep Sótano de La Joya de Salas at 1,542
m msl, 14 km to the west. Large dolinas on
the east flank of this massif probably feed
to the Valle de los Mangos on the west side
of Gómez Farías, providing the hydraulic
Figure 2.5. Nacimiento Riachuelo,
aerial view. Robert W. Mitchell

head and flow that sometimes pushes cavefishes upwards
into the caves (Chapter 6).
Four to five km south of Gómez Farías are several
resurgences related to the fish caves: Nacimiento del Río
Nacimiento, Nacimiento de la Florida (Poza Azul), and the
Nacimiento del Río Frío at the base of the southern part
of the Sierra de Guatemala, near San Pedro (Figure 2.4).
These three nacimientos are within 1 km of each other and
the waters that they discharge form the Río Frío. This river
flows southeastward to join the Río Tamesí System via the
Río Guayalejo at this river’s major bend near the town of
El Limón.
On the east face of the Sierra Cucharas, just north of
the abandoned Puerto Chamalito at the village of Emiliano
Zapata, are three Peñitas caves. The main one, Cueva de las
Peñitas, was mapped by Elliott and others in 1980 (Elliott
1982); it has three entrances and descends to a pool 34.5 m
below the entrance. The caves and two small springs near
there were explored by Jean Louis Lacaille Múzquiz from
Ciudad Mante. These features probably represent a series of
resurgences that were abandoned as the Río Chamal downcut
its canyon to the coastal plain. I assume that the flow was
captured to the Nacimiento del Río Frío 4.5 km to the north
(see Chapter 7 on the Chamal-Ocampo Area).
The most northern resurgence in the Sierra de El Abra
(narrow sense) is the Nacimiento de Riachuelo (rivulet,
Figure 2.5). This stream shortly enters the Río Comandante
just after the latter has exited the Cañón de la Servilleta.
The next resurgence going south is at the base of the range
west-northwest of Ciudad Mante, the Nacimiento de San
Rafael de Los Castro, deriving its name from a nearby village
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Figure 2.6. Nacimiento de San Rafael de los Castro. Geoff Hoese

(Los Castro refers to a collective surname). Its stream joins
the Río Guayalejo just west of El Limón.
The Río Mante arises from the Nacimiento del Río
Mante, the largest of the El Abra resurgences (see map). The
discharge of this huge resurgence is a significant tributary
to the Río Tamesí System.
South of the Mante 24 km is the next spring, the Nacimiento del Río Santa Clara. The small Río Santa Clara
proceeds faintly eastward to join the Río Tamesí System. A
short distance to the south is a small wet-weather resurgence,
the Nacimiento del Arroyo Seco, which shortly joins the Río
Tantoán. Farther south on the Tamaulipas-San Luis Potosí
state line is the Nacimiento del Río Tantoán, the outflow of
which forms a small stream flowing across the coastal plain

to the Río Tamesí System. The next resurgence to bear a
name is located far to the south, almost due east of Ciudad
Valles. This, the Nacimiento del Río Choy (Figure 2.8), is the
second major resurgence discharging Sierra de El Abra ater,
but its discharge is only about 40% that of the Río Mante to
the north. The Río Choy flows into a swampy area on the
coastal plain near Tamuín. It reappears draining this swamp,
the Cienaga El Lavadero, to the south and shortly enters the
Río Tamuín [= Río Tampaón].
South of the Nacimiento del Río Choy is a small resurgence, the Fuente de Taninul, the thermal, sulfurous waters
originating from greater depths below those populated by the
cave fishes. It is also likely that there is some limited input
of these thermal waters into those discharged by the nearby
Nacimiento del Río Choy. Near the southern end of the Sierra de El Abra, between
Taninul and El Pujal is a small wet-weather
resurgence, the Nacimiento del Rancho Viejo.
The Nacimiento del Río Coy is 13 km
south of El Pujal on the Río Tampaón, located in the Salsipuedes Dome. The huge
discharge of this spring (19 m3/sec) probably
derives from limestones in the mountains to
the west, with conduits traversing under the
San Felipe shale-capped valley (Fig. 2.2).
Mitchell et al. (1977) reported that, “The
Nacimiento del Río Mante in the north lies
at an elevation of 80.5 m [msl]; the Choy
Figure 2.7. Nacimiento del Río
Mante. Robert W. Mitchell
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in the south lies at 34.0. The Mante is
thus 46.5 m higher than the Choy yet its
discharge is about 2⅓ times as great as
that of the Choy.”
Mitchell, Russell, and Elliott (1977)
said, “It seems evident that there is an
internal drainage divide in the Sierra de
El Abra. This unusual circumstance is
apparently a result of differential Pleistocene, and possibly Recent, uplift of the
Sierra de El Abra that increases toward
the north.” They estimated a water budget for the Sierra de El Abra, concluding
that groundwater of local origin moves
through large conduits in the El Abra
Limestone, and this movement is more
rapid in the northern El Abra than in the
southern portion because the Nacimiento
del Río Mante responds more rapidly to
rainfall than does the Choy.They proposed a subsurface drainage divide in the
southern El Abra, between the Sistema de
Los Sabinos and the Yerbaniz Cluster of
caves, instead of near the surface divide
30 km farther north.
In hindsight, this subsurface divide
hypothesis was based on incomplete
information about the potential underground connections suggested by cave
mapping and GIS study. Mitchell et al.
said, “…one could suggest that some of
the waters recharging the El Abra are
resurging at springs outside the range,
an idea without any other evidence to
recommend it.” Elliott (2015a) proposed
from mapping of the Yerbaniz Cluster that
it may discharge to risings or wet-weather
resurgences along the Arroyo Grande on
the west side of the Sierra de El Abra.
One can see regular flow in that stream
on Google Earth, and INEGI maps it as a
flowing stream, not a dry arroyo. Arroyo
Grande flows to the Río Valles and Río
Tampaón, bypassing the Nacimiento del
Río Choy.
If the main El Abra subsurface water
divide is close to the surface water divide
at Sótano del Venadito, this expanded
recharge area could make up for the hypothesized losses to Arroyo Grande, and
Figure 2.8. Nacimiento del Río
Choy. William R. Elliott
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also provide a longer response time at the Choy, since the
waters would have to travel up to 30 km farther.
We now know from Sheck Exley’s cave dives that the
Nacimiento del Río Mante reaches at least 264 m below the
entrance or 184 m below current sea level (Appendix 3),
and probably deeper, suggesting that substantial deep flow
comes largely from the west in the Sierra Madre Oriental.
The Nacimiento del Río Choy descends at least 43 m to
8 m below sea level, and it probably comes from the Los
Sabinos area and north to Venadito. See Conclusions and
Future Studies for further discussion.
Uplift of the Sierra and surrounding areas in relatively
recent times perhaps is indicated by Pleistocene lacustrine
deposits that cap a small hill just south of Quintero, Tamaulipas (Bonet 1963, Mitchell et al. 1977). This lacustrine
limestone probably was deposited in an essentially sea level
lagoon, but it now lies more than 100 m above sea level.
This remnant hill may be evidence for a general Pleistocene/
Recent uplift in the northern El Abra as proposed by Mitchell
et al., or it may only be a local phenomenon.
Stream Capture
The Valle de Antiguo Morelos contains swallets
(stream-capture caves) of the floodwater type (Table 2.1).
Stream capture began to occur wherever the overlying San
Felipe shale eroded to where streams could invade the underlying El Abra limestone at prominent joints. The El Abra
limestone probably was exposed first along high ridges before
the present-day swallets formed in the lowlands near Ciudad
Valles (Fish, 1977 2004). Stream capture dramatically isolated colonizing fish populations underground while nearly
eliminating them from surface arroyos at the same time, and
this probably occurred repeatedly in different places over a
long time. We do not know where the first Astyanax cavefish
evolved, and the original caves may have eroded away, but
the fishes must have spread through subterranean connections
to other sites. Many of the fish caves lie under arroyos (wet
weather streambeds) that may have been perennial streams
long ago, but are now subterranean floodwater conduits.
The relative ages of cave entrances in the Los Sabinos
area are related to the depth and structure of cave entrances,
as originally illustrated by Mitchell et al. (1977), reproduced
here as Fig. 2.9. Younger pit entrances, like Yerbaniz, have
a deeper profile, and older ones, like Tinaja, have been cut
down by the invading stream to an incised canyon. These
entrances do not provide reliable ages because as one was
incised another probably was starved of floods.
Large nacimientos are located along the east face of the
El Abra, which discharge huge amounts of groundwater from
caves and even from longer connections to the higher ranges
in the Sierra Madre Oriental to the west (Table 2.2.) Through
geologic time the subterranean connections have grown in
size and volume, causing some nacimientos to increase their

discharge while others shrank. Karst is three-dimensional,
even four-dimensional when one considers the dimension
of time. Older, higher elevation conduits may have ceased
to carry flow except during very large storm events.
Some cavefish populations may re-connect with each
other during flood times, which can cause groundwater to
rise into upper air-filled cave passages (e.g. Gómez Farías
caves, Chapter 6). When the water levels drop again, this
can strand cavefishes in pools perched as much as 100 m
above the usual water table. Some of these perched pools or
lakes may become permanent bodies of water, like natural
cisterns, such as Cueva de El Pachón or the upper levels of
Sótano de Yerbaniz.
In general caves that feed to different nacimientos
probably do not share waters except perhaps during extreme
high-water times. Sótano del Venadito is a major cave that
hypothetically may feed two different nacimientos, and thus
be a groundwater divide or occasional link between them.
The Astyanax cavefishes are distributed over large distances in 31 known caves that are semi-isolated from each
other in the El Abra Region, but they have not been found in
the nacimientos. Two new fish caves (Chiquitita and Fraile)
recently were added to the familiar list of 29 caves known
since Mitchell et al. 1977, and they are discussed in the following chapters. By semi-isolated caves I mean that many
caves may only have temporary hydrological connections
during and after large storms.
It is important to note that cavers and biologists have
explored hundreds of caves in the region (Elliott 2015a and
Chapter 5), so we have a fair idea of where the cavefishes are
absent. They typically do not occur in waters at elevations
greater than 300 m msl in the Sierra de El Abra, Sierra de
Guatemala, and Micos Area, even when suitable habitat
is found. The addition of Cueva del Fraile near Tamasopo
pushed that limit to 446 m msl in that area.
So far, none of the fossil caves on the east crest reaches
water, so they are not cavefish habitat either. Cave divers
have not seen the cavefish in the nacimientos on the eastern
face of the sierras. A small, blind catfish, Prietella lundbergi
Walsh and Gilbert 1995, was found in two springs on the
eastern face by Hendrickson et al. (2001) (Table 2.2), hinting
at a different history of isolation and evolution than that experienced by Astyanax, which is found only in the western,
swallet caves or in deep sinkhole caves that penetrate to
groundwater. In the Chamal and Tamasopo areas there is
still potential for discovering additional sites.
Differential Rates of Uplift in the North vs. South
The general ages of caves are not estimated easily because
different parts of the region have been uplifted at different
rates. As mentioned above, the Nacimiento del Río Mante is
at an elevation of 80.5 m msl, 46.5 m higher than the Choy,
which lies at 34.0 m msl.
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Figure 2.9. Stream capture sequence at
a swallet (A), and subsequent stages of
erosion of the sótano while the headwall
on the old downstream side is left fairly
unchanged. B is similar to Sotanito de
Montecillos. C is similar to Sótanos de
Jos, Yerbaniz, and Soyate except that
the latter no longer takes much runoff. D is similar to Sótanos Japonés,
Palma Seca, Tigre, and Venadito, E to
Sótanos Pichijumo and Arroyo, and F
to Sótano de la Tinaja, where one can
walk into the cave during dry weather.
After Mitchell et al. 1977, Figure 18.

The oldest fish caves in the El Abra
Region may be in Sistema de Los Sabinos,
Sótano del Venadito, and Sótano de Vásquez,
based on their positions and hydrologic
aspects. A proposed model of cave ages is
presented below.
Volcanism in Relation to Karst

Espinasa and Espinasa (2015) assigned cave ages in the
El Abra Region based on the simplifying assumption that fish
caves at higher elevations would have formed early because
the erosion of overlying shales would expose the limestone
along ridges first. This is an interesting idea, however, this
scheme is flawed because uplift was not equal across the
area; the north has been uplifted more than the south. Besides the different elevations of the two main nacimientos,
the northern part of the region is riddled with folded ridges,
igneous intrusions, and lava flows. Also, the Gómez Farías
caves in the north cannot be older than those to the south
because 1) the Gómez Farías caves are young, based on
their mapped morphologies, and 2) the area was covered by
Pliocene-Pleistocene lavas, ~5 Ma-2.4 Ma, until relatively
recently, as depicted by INEGI’s lithologic coverage for the
region and dated by Aranda-Gómez et al. (2007, see regional
map and area map in Chapter 6 on Gómez Farías). In my
interpretation these lava flows retarded karst development
until the lava and the underlying shales were eroded away,
exposing limestone underneath, perhaps only within the last
few thousand years.

In the Pliocene-Pleistocene epochs several episodes of volcanism occurred in the
region caused by intraplate extension, which
continues to this day. Mitchell et al. (1977)
reported, “Stream capture in this area owes to
the presence of a narrow ridge, upon which is
built the town of Gómez Farías, surrounded
by outcropping El Abra Limestone. This
ridge, the Sierra de los Mangos, is formed of
a Méndez base, and it has persisted because of the protection
afforded by a Tertiary lava cap. The entire run-off from the
impervious strata of this ridge enters the flanking El Abra
Limestone. All of the blind-fish caves here represent captures
of small streams that are a part of this localized drainage.”
Geologic maps were not easily available in 1977, but they are
now available from INEGI. From my examination of INEGI
lithologic coverages and papers by Aranda-Gómez et al.
2007, and Ramirez Fernandez et al. 2007, volcanic activity
in the Llera de Canales Volcanic Field northeast of Gómez
Farías probably helped create the ridges Sierra Chiquita
and Sierra de los Mangos, which retarded development of
swallet (stream-capturing) caves in the Valle de los Mangos
karst valley immediately to the west. This approximately
10-m-thick lava has only recently eroded back enough to
expose underlying shale and limestone near Gómez Farías.
Farther south, the Ocampo lava field flowed from two
scoria cones 3.4–1.8 Ma, covering 200 km2 up to 80 m thick,
leaving lava tubes and related features. Some of the lava
flowed down the Río Ocampo valley, where a lava layer
lies in the river bed today as far as the western mouth of
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Table 2.3. Age model of the Astyanax caves, which is related to the degree of cave development, but also to the
rate of karst dissolution in different areas. Four Sistemas are shown, which combine closely associated caves. The
Development Index = (length/10) • adjusted elevation • depth/1000, and is a measure of a cave's development
weighted towards higher elevations, which may have older caves. Elevations were scaled at 0.75 for six fish caves
north of Río Mante and one near Tamasopo, which probably were uplifted more than others.
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Cañón de la Servilleta. Parts of the river have moved a bit
north onto alluvium since that eruption. Volcanism will be
discussed in more detail in chapters 6 and 7.
Ages of the Caves
To date a few authors have speculated on the ages of
different cavefish populations, basing discussions on degree
of troglomorphy or genetics without reference to any geologic evidence or maps. Espinasa and Espinasa (2015) rated
cave ages based on their elevations and on the simplifying
assumption that higher cave entrances would have formed
sooner when overlying shale was eroded away along ridges.
However, I have shown that volcanism and uplift were more
active in the northern half of the region, and therefore some
of those caves may actually be younger than elevation would
suggest, particularly at Gómez Farías. Also, their method did
not account for differential rates of erosion and the intensive
valley karst development, such as the Sistema de Los Sabinos.
Isotopic dating of caves is sparse and subject to situational
sampling of speleothems, assumptions of stratigraphic superposition and “as old as” comparisons or constraints. Fish
(1974 2004) reported that, “A stalagmite lying on sediment
in the Sandy Floored Passage [in Tinaja] was dated by the
uranium-thorium method by Peter Thompson (1973), who
estimated the base of the piece (above the true base of the
stalagmite) to be 50,000 years old. This suggests that these
caves may be at least a few hundreds of thousands of years
old.” This remains the only published date for a cave deposit
in the El Abra Region, albeit a very minimal date since most
speleothems are deposited late in cave development after
vadose conditions begin. The age of a cave could range from
a speleothem date to many times that value for the early
phreatic phase. Large stalagmites and massive flowstone are
expected to be older, so I consider a date of 50,000 years for
a small stalagmite as very minimal.
We are really interested in the date that a swallet formed
that could capture a stream with colonizing fishes, not so
much in the age of the earliest phreatic development. We do
not know the absolute age of any of the caves, but for the
sake of discussion and future work I have proposed an age
model (Table 2.3). Taking the 50,000-year stalagmite date
from Tinaja, I rated Sistema de Los Sabinos at 2 million years
for its early phase. Table 2.3 is a “what if?” model. If Sistema
de Los Sabinos is 2 million years old and the youngest caves
are 10,000 years old (possibly), then how old are the other
caves based on their elevations and degree of development?
There are few clues to the ages of the caves except their
morphologies and their geographic positions in relation to
geology. Other lines of evidence would be passage size,
height of headwall vs. entrance depth (see Figure 2.9), ages
of abandoned levels and stream passages, clastic deposits,
paleomagnetic dates, etc. The height of headwall vs. entrance depth is a relative measure of age, complicated by
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the development of multiple swallets at different rates in
the same system, such as Sistema Los Sabinos. In that case
Tinaja might be the oldest entrance in the system based on its
headwall, but Sabinos may be older anyway, and Tigre also
may an old cave, although its entrance may be relatively new.
After many years and many cave maps, I now have
sufficient data on the length, depth, and elevation of the fish
caves to make a simple model of relative cave ages (Table
2.3). I have modeled the relative ages of the El Abra Region’s
Astyanax caves on elevation and the degree of individual cave
development, which is related to absolute age, but also to the
rate of stream capture and limestone dissolution and erosion.
First, I merged some of the caves into four known “Sistemas,” which combine closely associated caves. Sistema de
Los Sabinos (Chapter 10) includes Los Sabinos, Arroyo, and
Tinaja; this is the largest system with 13.2 km of mapped
passage. Sistema del Río Subterráneo includes Subterráneo
and Otates. Sistema de Montecillos includes Montecillos
and Pichjumo. Cueva Chica is a hydrological system, so I
used the length of Cueva Chica, 320 m + 1020 m distance
to Cueva Chiquitita + 20 m for Chiquitita (see Chapter 11).
The other individual caves were not merged into systems.
Second, elevations were selectively transformed by a
factor of 0.75 for six fish caves north of Río Mante and Cueva del Fraile near Tamasopo, which probably were uplifted
relative to the rest of the El Abra Region. This choice sets
the entrance of Vásquez 105 m lower than today, perhaps
coming closer to where it was before the Sierra de Tamalave
was uplifted. Nevertheless, the cave kept developing downwards as uplift occurred, resulting in the deepest fish cave
at 277 m depth. One should note that older caves can have
newer entrances, e.g. Yerbaniz, Tigre, and Soyate, but the
cave could have developed before the entrance formed, as
part of a system.
Third, a Development Index was calculated, and the
result was divided by 1000 to provide a convenient scale.
The largest index value is about 18,000 times that of the
smallest. The resulting index is unitless, but it can be ranked.
Using the full weight of length results in a similar index,
but it overemphasizes length, which can develop rapidly in
valleys subject to intensive stream capture.
So cave length was de-emphasized by a factor of 10. The
Development Index (DI) = (length/10) • adjusted elevation
• depth/1000, and is a measure of a cave’s development
weighted towards higher elevation and depth, relating to
older caves.
I modeled the ages of the caves based on a maximum age
of 2 million years at Sistema de Los Sabinos and a minimum
of 10,000 years for some small caves in the Los Sabinos
and El Pujal areas. The age model = 10,000 + (DI • 40.67),
rounded to thousands of years. I ranked the results and then
I assigned the caves to four age groups: old, middle, young,
and recent. These are relative terms, and the rankings within
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each group could be adjusted with new data. See Table 2.3
for the results.
In this model I rated the top five caves as “old,” with
great length and depth, and generally higher elevations. The
five caves are well-developed cave streams with multiple
levels. El Sistema de Los Sabinos was the oldest; it was
recognized as a hydrological system by Fish (1977 2004),
who included Cueva de Los Sabinos, Sótano del Arroyo,
and Sótano de la Tinaja. The system probably could be
redefined as all the caves from Sótano del Tigre to Cueva
de la Curva, including Sótano de Soyate, making a gigantic
karst hydrological system linked to the Nacimiento del Río
Choy. It is the course of a paleoriver, which Fish termed the
“Río Sabinos.”
Second in age is Venadito, which is very important as
a cave formed near the high point in the Sierra de El Abra
proper, and because it may be the actual subsurface drainage
divide between the northern and southern El Abra. To date
no genomics work has been done on the Venadito population
(see further discussion in Chapter 8 on the Northern Sierra
de El Abra).
Sótano de Japonés is third, Sótano de Vásquez is fourth,
and Sótano del Tigre’s age grouping is based on the new
cave map (Chapter 10) modified by Fish’s estimated length
of 3,000 m from his unpublished surveys.
There are exceptions to this model. Local geology is
more important than fitting something to a linear timescale.
For example, Cueva de El Pachón probably is older than
the “young” indicated in Table 2.3, because its entrance is
very weathered under breakdown, and the cave probably
has been truncated, thereby reducing its index value. Pachón
also is a special case because it is both a swallet with two
levels and a resurgence. It could have developed at a low rate
within a small local recharge area over a long time without
deepening much. Espinasa and Espinasa also found Pachón
to be younger than expected by cavefish evolution, based
on their strictly elevational analysis. They also argued that
most of the caves that were initially colonized by Astyanax
may have been eroded away, but they assigned ages to the
known fish caves anyway.
Intensity of stream capture and flow rates were not
represented in my age model, and can only be estimated.
The “oldest” cave in Table 2.3, Sistema de Los Sabinos, is
of medium elevation but maximum development. Its rate of
development was accelerated by intensive, multiple stream
captures of the Río Sabinos, which now flows underground.
This could have happened in less than 2 million years, perhaps “a few hundreds of thousands of years” as Fish said
(1977, 2004).
I agree with Espinasa and Espinasa that early colonization sites may no longer exist, but I doubt that all of them
disappeared. The largest cave in the world, Mammoth Cave,
Kentucky, began forming 10 million years ago (National Park

Service 2017), and survived because of special geological
conditions, which are not found in the El Abra Region or most
karst. Therefore, El Abra caves probably are far younger than
10 Ma. Assigning an age of 3.3-2.1 Ma to the El Abra Region
cave colonizations may be plausible, but may only apply to
when the ancestral fishes arrived in the area (Ornelas-García
2008, Gross 2012). I think that the northern El Abra Region
has undergone more geological change than the south. We no
longer see large arroyos dumping into a myriad of sótanos
in the north as we do in the south, because the land has been
uplifted and deeply eroded. Based on that I think that the
southern caves are generally younger than the Chamal Area
caves, but despite my model the Gómez Farías caves must
be even younger (Molino and Jineo) to recent (Escondido).
No doubt there are inaccuracies in my age model, and
the author offers Table 2.3 and the following colonization
sequence to stimulate more hypothesis testing about the relative ages of different cavefish populations. The maximum
ages could be somewhat older or younger than those in Table
2.3. See Chapter 14 on Conclusions and Future Work below.
Isotopic age dating and paleomagnetic dating ought to be
done in the Astyanax caves, based on the deposits that can
be found in the caves.
Hypothetical Colonization Sequence
Despite the beautiful hypotheses of previous authors,
I doubt that epigean Astyanax would have found many El
Abra caves to colonize before 3 Ma. I have considered the
relative age groups and cave systems (Table 2.3) vis a vis
genomics studies to propose a possible scenario of the sequence of original cave colonizations by ancestral Astyanax.
I assume that at least some of the existing caves could have
been original colonization sites for Astyanax. Some of the
following sequence may not strictly agree with Table 2.3,
but those ages are just examples. These six stages are overlapping in time and generally progress from north to south
with local variations.
1.The earliest focus of colonization probably was in the
Chamal area, perhaps at one of the known fish caves such as
Sótano de Vásquez (the deepest site) or Caballo Moro, but
when the landscape was very different. Other possible fish
caves in the area, such as Sótano del Malpaís, are potential
candidates, and they would have been related to the Río
Chamal paleoriver that flowed through Puerto Chamalito
(Chapter 7). The cavefishes could have spread underground
as the karst system grew and networks became integrated,
as evidenced by the multiple resurgences between Puerto
Chamalito and Gómez Farías. Caballo Moro of “middle”
age is a deep karst window to the now subterranean river,
the Río Chamal paleoriver that used to flow through Puerto
Chamalito. Eventually the three caves at Gómez Farías to
the north formed when overlying lava and shale were erod-
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ed away, and they were populated by existing cavefishes
from deep groundwater, caused by rises of up to 100 m by
groundwater into the caves. There are no longer any large,
active swallets in the Chamal area, so the colonization could
be an ancient event in a relatively elevated area.
2.Sótano del Venadito also could have been an early
colonization focus, the cave being at a higher elevation and
near the current drainage divide of the Sierra de El Abra. The
arroyos feeding it are much more extensive than Mitchell et
al. reported in 1977. Cavefishes could have migrated southwest in the bottom Level 6 of the cave toward conduits under
Arroyo Grande about 3 km away, and perhaps 26 km south
to the Yerbaniz Cluster and 36 km to Sótano del Tigre. The
cavefishes in Level 2 of Venadito may even be connected to
Cueva de El Pachón 21 km to the N. That connection may
now be inactive, but its elevation is below the western floor
of the northern El Abra Pass and slightly above Cueva de
El Pachón, so it is conceivable (Chapter 8).
3.The Sistema de Los Sabinos probably developed next,
perhaps in connection with Venadito and slightly before the
Yerbaniz Cluster. Sótano del Tigre may be an old link among
these three foci; it is an old cave with an old, abandoned
stream passage, but the entrance developed later and captured
a surface tributary in the valley leading to Sabinos. Soyate is
a deep cave in the area with a large population of cavefishes
below the water table, still unsampled for genomics. The
entrance of Soyate may have formed from an early stream
capture as the shale eroded away, and that was then captured
to the main Sabinos caves to the west, but the deep water-table lake remains. Intensive stream captures ensued along the
Río Sabinos paleoriver, progressing generally southward
in sequence from the Sabinos/Arroyo/Tinaja system, to the
Montecillos system, Sótano de Jos, Sótano de Las Piedras,
Sótano de la Palma Seca, and finally to Cueva de la Curva,
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which probably drained to the now abandoned southern El
Abra pass. Now the caves feed to the Nacimiento del Río
Choy. An exception is that Tinaja may have the oldest entrance
in the Sistema de Los Sabinos, and Arroyo may be newer.
4.The Yerbaniz Cluster began forming soon after Los
Sabinos started, and it was linked to it via subsurface overflow
routes, which may operate at high water times today. But the
three caves, Japonés, Matapalma, and Yerbaniz, may usually
discharge southwest at the Arroyo Grande, and the waters
would then flow to the Río Valles, then the Río Tampaón,
bypassing the Nacimiento del Río Choy (Chapter 9).
5. The Southern Sierra de El Abra caves may have
developed after Los Sabinos, but before the southern El
Abra pass dried out. The southern El Abra Pass developed
from the Río Sabinos running across shales until the Los
Sabinos caves captured its flow underground to the Choy
(Fish 2004). Cavefishes were already in the aquifer, then the
entrances of Sótano del Toro, Cueva Chica and Los Cuates
developed, and Cueva Chica connected with the Río Tampaón (Chapter 11). The three Micos area caves (Cueva del
Río Subterráneo, Cueva de Otates, and Cueva del Lienzo)
developed separately and perhaps later (Chapter 12). There
could have been no subterranean connection between El
Abra and Micos, as there is too much intervening geology,
ridges, and rivers, but the same ancestral fishes may have
colonized the caves via entrances.
6. Cueva del Fraile near Tamasopo (Chapter 12), is not
yet confirmed as an Astyanax cave, but it represents the
newest reported fish cave, and maybe the latest focus of cave
colonization, but perhaps by the old Astyanax stock that was
isolated along the Río Tamasopo and Río Gallinas above
the Cascada de Tamul (Ornelas-García et al. 2008). Fraile
may be somewhat older if the limestone was exposed early.
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Characidae
The large Order Characiformes somewhat resemble their
relatives of the order Cypriniformes, but have a small fleshy
adipose fin between the dorsal fin and tail. The Characiformes
are found in Africa and the Americas. Most species have
teeth within the mouth, as they are usually carnivorous. The
large Family Characidae is one of 18 families in the Order
Characiformes. The majority of diversity for the family
Characidae is found at its southern distribution, at the Amazonian basin, with almost 220 species (Ornelas-García and
Pedraza-Lara 2015). The genus Astyanax is prominent among
the Characidae with around 170 described species and new
ones being described yearly. It is distributed from Argentina
to Texas and New Mexico.
Astyanax mexicanus, the Mexican tetra (Figure 3.1), has
a typical characid shape, with unremarkable coloration and a
maximum total length of 12 cm (4.7 in.). Formerly it was a
subspecies of A. fasciatus, which is now considered limited
to Brazil. The cave species, Astyanax jordani, however, is
notable for having small to vestigial eyes, and reduced pigment or albino in some populations (Figure 3.2). Usually it
has a pinkish-white body and scales tinged with silver. The
cave species is somewhat larger (Rasquin 1947, Rose and
Mitchell 1982).
El numeroso orden de los Characiformes se parece en
cierto modo a sus parientes del orden Cypriniformes, pero
tienen una pequeña aleta adiposa y carnosa entre la aleta
dorsal y la cola. Se encuentran en África y las Américas. La
mayoría de las especies tienen dientes en la boca, ya que
son generalmente carnívoros. La gran familia Characidae
es una de las 18 familias en el orden de los Characiformes.
La mayor parte de la diversidad de la familia Characidae se
encuentra en su distribución sur, en la cuenca amazónica, con
casi 220 especies (Ornelas-García y Pedraza-Lara 2015).
El género Astyanax destaca entre la familia Characidae con
aproximadamente 170 especies descritas y otras nuevas que
se describen cada año. Se distribuye desde Argentina hasta
Texas y Nuevo México.
Astyanax mexicanus, el tetra mexicano (Figura 3.1),
tiene la forma típica de los caracinos, con una coloración
poco llamativa y una longitud total máxima de 12 cm (4.7
pulgadas). Antiguamente era una subespecie de A. fasciatus,
que ahora se considera limitada a Brasil. La especie de las
cuevas, A. jordani, sin embargo, es notable por tener ojos

desde pequeños hasta vestigiales y un pigmento reducido o
albino en algunas poblaciones (Figura 3.2). Generalmente
tiene un cuerpo blanco rosado y escamas con matices plateados. La especie de las cuevas es algo más grande (Rasquin
1947, Rose y Mitchell 1982).
Astyanax species are adaptable and have a knack for
adjusting to new conditions, including dark caves with low
food supplies (Ornelas-García 2015, García-De León et al.
2017). Taxonomists currently are revising and describing
many species of Astyanax (Schmitter-Soto 2017). It appears
that the epigean (surface) A. mexicanus is really limited to
parts of southern Mexico, and the epigean fishes in the El
Abra Region may be some other species, perhaps unnamed.
Taxonomy
The Astyanax cavefish was described in 1936 as Anoptichthys jordani, now Astyanax jordani, from the Cueva
Chica area. The genus Anopthichthys was abandoned long
ago, and researchers agree that the cavefish is an Astyanax.
Some continue to apply the name Astyanax fasciatus, although
that is now limited to Brazil. Geneticists tend to use the name
Astyanax mexicanus for the cave form and its surface form,
but ichthyologists and cave biologists generally recognize
A. jordani at least for the Cueva Chica form even though
that population is a hybrid swarm (Mitchell et al. 1977). The
name Astyanax jordani is listed by authorities like Reddell
1981, Palacios-Vargas et al. 2017, Proudlove 2009 2018,
ITIS 2018, FishBase 2018, and this volume. ITIS (Integrated
Taxonomic Information System 2018) considers Astyanax
jordani as valid, but not A. hubbsi and A. antrobius. A taxonomic revision would have to address the question of how
many species there are, which is difficult to say even after
82 years of research. Abundant evidence has accumulated
that the cave and surface forms are significantly different in
many traits (see below), but they are interfertile in the lab.
In the wild, however, the surface form is absent or rarely
survives and reproduces in the cave, so to me it appears that
they are different biological species despite the introgression that occurs in Cueva Chica, Los Cuates, and the Micos
caves, which are atypical among the 31 caves. To identify
genetic samples of cavefishes as A. mexicanus or A. fasciatus
in GenBank and publications may lead to confusion unless
the cave name is identified. Confusion is apparent when one
searches for these names on the Internet. Though imperfect
and polyphyletic, the name Astyanax jordani should be used
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for all cavefishes known in the Sierra de El Abra Region
until a formal taxonomic revision is published. A case can
be made for recognizing many of the cave populations as
sister species or subspecies.
Origins of the Cavefish
Strecker et al. (2012) analyzed microsatellite and mitochondrial data of seven cave and seven surface populations.
Their data revealed that Astyanax invaded northern Mexico
across the Trans-Mexican Volcanic Belt at least three times
and that populations of all three invasions adapted to subterranean habitats, a case of parallel evolution. In my opinion,
those three invasions could have been into multiple caves that
were available during the three different periods, some over
a wide area. After that the evolving cavefishes could have
spread underground within their local clusters or beyond.
The new Tamasopo Area may represent a fourth focus of
cavefishes (see Chapter 12).
Other genetic evidence indicates that the cavefish has
had at least two origins. They were swallowed underground
at different stream captures, or swallets. I do not think there
were 31 colonizations, but considering the hydrogeology and
geographic distribution of the 10 known cave clusters there
probably were fewer than 10 colonizations.
Down south in the state of Guerrero we have another
population of evolving cavefishes in two caves, but descended
from Astyanax aeneus, a different but closely related species. These are treated by Luis Espinasa in Chapter 13. That
population probably is Astyanax mexicanus sensu stricto (in
the narrow sense), as A. aeneus is now defined as restricted

to the Pacific slope from southern Guerrero to Honduras
(Schmitter-Soto 2017). These taxonomic names will be
cleared up eventually, based on a combination of genetic,
morphological, behavioral, and ecological data.
Stygichthys typhlops, the blind tetra or Brazilian blind
characid, is the only member of its genus and the only other cave characid. It is endemic to caves in northern Minas
Gerais, Brazil, but it is threatened by regional overpumping
of groundwater (Moreira et al. 2010).
Studies of Astyanax cavefishes began in 1936, and are being published at an ever increasing rate. The author compiled
a master bibliography of 1001 articles directly or indirectly
related to this subject, including the literature cited in this
volume, and it is in Appendix 1. The following summaries
are based on a selection of key papers cited below.
A Model for Biomedical Studies
Astyanax cavefishes have become the premier model
system for the study of troglomorphy, or cave adaptation
(O’Quin and McGaugh 2015), and they have become a
major animal model for the study of vertebrate genetics and
EvoDevo (evolutionary development), ranking with zebra
fish, cichlids, and sticklebacks (Tabin 2015). The fishes are
obtained from commercial suppliers or certain caves, and are
easily bred and maintained in the lab. Studies of Astyanax by
molecular biologists are providing insights into general evolution and the structure and evolution of metabolic pathways,
blindness, craniofacial anomalies, neural development, and
related issues, some of which are applicable to human health.
The Astyanax Community of researchers began with

Figure 3.1. Typical epigean Astyanax mexicanus, Mexican tetra. Allen Strickler
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an international conference in 2009, and hosts an annual
AIM (Astyanax International Meeting) in Mexico (Jeffery
2015). The complete sequencing of the cavefish genome has
been accomplished (McGaugh et al. 2014), and promises
to provide the basis for much more research (O’Quin and
McGaugh 2015).
Regressive Evolution
Like other cavefishes around the world, Astyanax has
adaptations to the dark, relatively food-poor cave environment.
The cavefish’s elaboration of neuromast cells in the lateral line
system on the sides of the body and head enhance pressure
and vibration detection, increasing sensitivity to dissolved
amino acids from aquatic invertebrates and attraction to
vibration in the water. Such adaptations aid in the detection
and capture of food items. The evolution of a more efficient
metabolism and increased wakefulness are likely adaptations
for coping with food scarcity.
There is little disagreement that the force driving
positive adaptations to caves is natural selection. There is
longstanding debate as to whether the driving forces for
regressive changes (loss of traits) are the accumulation of
random mutations that are not selected against in the dark,
genetic drift in small populations, or selection, either direct
or indirect. Genetic analyses of Astyanax cave populations
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crossed with surface populations, and of balitorid cavefishes
and surface forms from Southeast Asia, strongly support the
hypothesis that selection generally is the principal driver of
eye regression while genetic drift is the principal driver of
melanophore (pigment cell) regression (Borowsky 2015).
This does not mean that selection plays no role in pigment
loss or that drift plays no role in eye regression; these modes
of evolution are not necessarily mutually exclusive, but may
operate on different traits at different times in the life of a
cave population. Selection is not constant, but episodic.
Indirect selection may also play a role in regression of
eyes or pigmentation through pleiotropic effects of alleles
that have principal effects on other traits. However, it appears
that pleiotropy is not an important force in eye regression
(Borowsky 2015).
It is interesting that the eye of the cavefish develops
for a few days, then degenerates. The vertebrate forebrain
cannot develop properly without undergoing coordinated
cell movements in the neural tissue that include the initial
formation of the visual organ (Rétaux et al. 2015).
Eigenmann (1909) proposed that injury to the eye in
the dark might be a selection force against eyes, but few
biologists have taken this idea seriously. However, in a
moderately aggressive fish like Astyanax this could be a
significant factor early in their cave adaptation. When I

Figure 3.2. Astyanax jordani, the Astyanax cavefish or blind cave tetra. William R. Elliott
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did mark-recapture estimates of Astyanax in Cueva de El
Pachón and Sótano del Yerbaniz in 1971, I kept 20 marked
and unmarked cavefishes in a plastic aquarium in each cave
to gauge the effect of clipping the tip of the upper tail fin. I
found that some of the fishes died because of attacks by other
fishes, and I adjusted the population estimates mathematically
to account for that (see Mitchell, Russell, and Elliott 1977).
Astyanax cavefishes are reported to have lost aggressiveness
(Hinaux et al. 2015), but that report was based on laboratory
studies, not of fishes trapped in caves; however, my cavefishes were somewhat crowded in the cave aquarium, which
could exacerbate aggressive behavior even without visual
stimulus. In any case, injury to a nonessential, fleshy organ
such as the eye could be a strong selection force early in cave
evolution, and this should be a renewed line of inquiry. As
stated above, selection against eyes for energy conservation
is now supported by genetic evidence.
Phylogeny
What is the phylogeny or family tree of Astyanax cavefishes? This is a complex question because there are many
populations or different species of Astyanax from which the
cavefishes could have evolved. Ornelas-García et al. (2008)
and Ornelas-García and Pedraza-Lara (2015) summarized
the phylogeny and evolutionary history of A. mexicanus.
Different studies based on morphological, nuclear and mitochondrial DNA had discordant results in tracing lineages
of cavefishes from surface fishes. The simplest results posit
two lineages, new and old, in the caves, another sees four
lineages, and another sees five lineages, with 2-4 lineages
occurring in the caves of the El Abra Region (Ornelas-García
2008, Ornelas-García and Pedraza-Lara 2015).
It is apparent that there were multiple colonizations over
time, originally from an “old” stock which is now extinct
in the Sierra de El Abra, and then from a “new” stock or
stocks. The old stock is still found in the highland Tamasopo
River that is a tributary of the Río Gallinas, west of Ciudad
Valles. The unconfirmed cavefish (sight record) from Cueva
del Fraile near Tamasopo may be from this old stock, if it is
found again and analyzed.
Figure 3.3. Diagram of the lateral line of an
Astyanax cavefish. Large circles with black
outlines represent canal pores; canals are shown
with black lines. A canal neuromast is located
approximately midway between each pair of
pores. The approximate locations of the superficial
neuromasts are shown with small white dots. Labels: io, infraorbital canal; mc, mandibular canal;
po, preopercular canal; so, supraorbital canal; st,
supratemporal canal; tc, trunk canal. William R.
Elliott, modified from Windsor et al. 2010.

These chaotic phylogenies are not necessarily surprising
because the ancestral populations had a very long time to
colonize different caves as the hydrogeological landscape
evolved (see Chapter 2). The ancestral lineages may have
reached the region by 6.7 Mya, or as late as 2.2-0.9 Mya. No
one knows when the first El Abra caves became available
for colonization. Hydrologically active cave systems would
have a tendency to become more integrated over a wider
area with time, but uplift and the evolution of subterranean
networks could have caused some groundwater connections
to eventually cease. Because old stocks could have colonized
caves over a wide area, it is possible that their genes could
now be randomly widespread in isolated cave populations
today. See the discussion of colonization and the age model
for caves in Chapter 2 on hydrogeology.
Traits of Astyanax Cavefishes
“Degenerative” or “regressive” traits in which organs
or behaviors are reduced may be adaptive to the fish, while
constructive traits, where something increases, usually have
an obvious advantage to the fish. Listed below are the known
traits of cavefishes vs. surface fishes, accumulated by many
scientists from 1936 to 2017. Some of the earliest studies
reported differences in responses to light (Breder and Greser
1941) and oxygen consumption (Schlagel and Breder 1947).
Behavioral studies were pioneered by Parzefall and others
from 1982-2001. Later studies delved into the details of
many traits, culminating in a major summary in 2015 with
the publication of The Biology and Evolution of the Mexican
Cavefish, edited by Keene, Yoshizawa, and McGaugh, with
19 chapters by many different biologists.
Check the bibliography, Appendix 1, for papers on
cavefish traits by Álvarez 1946 1947, Atukorala et al. 2013
2015, Bensouilah 1991, Bibliowicz et al. 2013, Breder 1943,
Breder and Gresser 1941, Colella and Robertson 2015, Duboué
et al. 2011 2012 2015, Elipot et al. 2013 2014, Gross and
Powers 2015, Gross et al. 2016, Hinaux et al. 2011, Hubbs
and Innes 1936, Hüppop 1986 2000, Hüppop and Wilkens
1991, Jaggard 2017, Jeffery 2005 2009, John 1957, Kowalko
et al. 2013, Mitchell et al. 1977, McGaugh et al. 2014, Mo-
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Figure 3.4. Cavefishes in Sótano del Arroyo.
The pool is covered with floating calcite crystals, called “cave ice.” Peter Strickland

Conservation

ran et al. 2014, Parzefall 1992, Parzefall and Fricke 1991,
Parzefall and Hausberg 2002, Popper 1970, Rasquin 1947,
Rose and Mitchell 1982, Sadoglu 1957, Salin et al. 2010,
Santacruz et al. 2015, Schemmel 1967 1974, Schlagel and
Breder 1947, Teyke 1990, Varatharasan et al. 2009,Wilkens
et al. 1993, Yamamoto et al. 2003, and Yoshizawa et al. 2010
2011 2014 and 2015.
Degenerative traits: loss of eyes, reduced optic tectum,
decrease in melanin, decrease in number of melanophores
(pigment cells), albinism, loss of schooling behavior, decrease
in aggression in the lab (because of vision loss?), decrease
in sleep (see below), circadian rhythm repressed, decreased
locomotor activity and oxygen consumption/metabolic rate
in cavefish during fasting but little effect in surface fish.
Constructive traits: larger hypothalamus, high brain
serotonin levels and persistent foraging, more head neuromasts for improved vibration attraction, size and sensitivity
of cupula covering the neuromast, response to disturbances
in the water, larger gape and jaws and number of teeth,
larger nostril openings and sense of smell, number of taste
buds around the mouth and ventral surface of the head, more
sensory receptor cells per taste bud, high noradrenalin levels
and increased wakefulness, larger body size, more fat storage, more egg yolk and egg size, more efficient metabolism,
enhanced sensitivity to 35 Hz vibration similar to objects
falling into water. The life span may be longer, as observed
by the author in well-fed cavefishes kept in the dark in Robert W. Mitchell’s lab; Sótano de Soyate, Yerbaniz and other
specimens collected in 1969 by the author were still living
in 1977 when I completed my doctoral program at Texas
Tech University at Robert W. Mitchell’s lab.
Other changes: cavefishes tend to orient at a 45° angle to the food surface instead of 74°; population-specific
fragmentation, fusion, and asymmetry of craniofacial bones.
No change: Hearing and pineal eye are equivalent between cavefish and surface fish.

We should conserve wild populations of Astyanax cavefishes not only to preserve this wonder of nature, but also for
the future of science. Elliott (2015b) said, “The original stock
from Cueva Chica then became the common ‘commercial
cavefish’ in pet stores, which proved to be hardy and easy
to raise. They are of reduced value to scientists because of
decades of selective breeding for troglomorphic traits, but they
are a great educational tool. As far as is known, no additional
cavefishes were taken from the cave for the aquarium trade,
and it is not a conservation problem to possess commercial
Mexican cavefishes.”
Elliott continued, “Finally, conservation efforts for the
Mexican cavefish caves must begin. Land clearing and runoff
of sediments, petroleum products, chemicals, and trash could
adversely affect the cavefishes and groundwater (Elliott
2007). The cavefishes are dependent upon bat colonies and
other cave fauna for food; therefore, bat colonies should be
maintained. A few fish caves already are within the Reserva
de la Biósfera El Cielo in the Sierra de Guatemala. Perhaps
some of the cave clusters and arroyos could be included as
satellites of the Reserva de la Biósfera Sierra de El Abra
Tanchipa.”
To this we must now add a concern about possible
overcollecting of cavefishes, even for important scientific
research. Such a problem has arisen before. Elliott (2000)
said, “Over-collecting was feared to have caused the decline
of the cavefish Ambyopsis spelaea in Mammoth Cave [Kentucky], specimens of which were sold as curios in the 19th
Century…Over-collecting can threaten small populations
with low reproductive rates, as in the case of Shelta Cave
[Alabama], where some crayfish do not become sexually
mature until they are over 40 years old…” One of those
crayfish species has disappeared.
Today researchers collectively are repeatedly sampling
Astyanax cavefishes for laboratory work without really considering the population size involved. Cueva de El Pachón
seems to be a frequent target of this work because it is easy
to access and the fishes seem abundant. Many of the behavioral and ecological studies are in situ and not intrusive.
Regarding taking specimens from the cave there may be no
collective memory of the overall impact over years of time
except through data sharing among colleagues. Few if any
of the many published papers reveal the numbers of fishes
taken. This is potential conservation problem.
Cavefish populations are difficult to estimate statistically.
I performed mark-recapture estimates on March 22, 1971, in
Sótano de Yerbaniz (201 marked) and March 25 in Cueva de
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El Pachón (230 marked), with Mel Brownfield’s assistance
(Mitchell et al. 1977 and Chapter 8 of this volume). A caudal
fin clip was used. Recapture was on March 25 in Yerbaniz (4
recaptured) and March 26 in Pachón (3 recaptured). At that
time the lake in Pachón had a heavy mat of floating plant
debris and large seed hulls. From the boat in Pachón I could
see about 3 to 5 cavefishes per m 2, but the water was murky
deeper than 60 or 90 cm, and I assumed there were more
fishes deeper. The visual estimate alone would have provided
a minimal estimate of 950-1600 cavefishes in Pachón.
Using a two-census, mark-recapture method involving a
caudal fin clip (Lincoln Index), I statistically estimated the
Pachón population conservatively as N̂ = 9,781 ± 8,502, with
95% confidence limits of 1,279 to 18,283. (These numbers
were inadvertently transposed in Mitchell et al. 1977 as N̂ =
8,502 with the same confidence limits). We kept 20 marked
fish in a 19 L plastic aquarium in the cave for the duration
of the work to gauge the effects of the fin clip. In Yerbaniz
one control fish died and was eaten by the others after 48
hours. In Pachón five control fish died after 24 hours and
one was nearly dead, but none showed obvious signs of
attack by their fellows. I concluded that most of the Pachón
control deaths were because of being clipped and handled 3

times vs. once in Yerbaniz. I mathematically decreased the
estimated N from 13,973 by subtracting 6/20 × 230 from M,
number marked, to 161, resulting in N̂ = 9,781 in Pachón.
In 2009 Reynoso et al. reported on their population
estimate using a similar fin clip method in Pachón of N̂ =
2,750 ± 1,926.8, or at least 54 (the number recaptured) to
4,676. The 2009 Pachón N̂ is only 28% of the 1971 N̂ , but
the confidence limits are wide in both cases. There has been
a decline of cavefishes in Pachón, but it is difficult to say
how large the decline was. Reynoso et al. said, “We conclude
that the scientific community should be concerned about
the vulnerability of blind cave fish populations, since fishes
are constantly extracted or populations are manipulated for
scientific purposes. Since Mexican Government usually
grants permits based on NOM-059 names listed at the species
level, there is no true protection for cave populations. IUCN
considers blind Chica’s A. fasciatus as A. mexicanus jordani
as Vulnerable (A1ac+2c, B1+2c, D2), and NOM-059 as A.
jordani as threatened. A severe decline of Chica and Pachón
cave populations can be concluded from available data.”
Please see the final chapter of this volume, Conclusions
and Future Work.
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Cave Ecology and Fauna of the Sierra de El Abra Region
William R. Elliott
importantes aportes de restos orgánicos acarreados por el
agua y guano de murciélago. El Sistema Yerbaniz de tres
The ecology and biodiversity of Astyanax caves in the cuevas (Yerbaniz, Japonés y Matapalma) es otro sistema de
Sierra de El Abra Region is discussed with details about the gran diversidad con importantes aportes alimenticios. El
ecology of ten important caves (Arroyo, Cueva Chica, Sótano de Soyate es una profunda fisura con un lago grande y
Pachón, Sabinos, Soyate, Tigre, Tinaja, Venadito, Río profundo, que llega hasta el nivel freático, pero con un aporte
Subterráneo and Yerbaniz). Large populations of cavefishes alimenticio al parecer bajo y una población abundante de
thrive in some of the 31 known, semi-isolated caves, while peces ciegos. El Venadito en la parte norte de la Sierra de
small populations subsist in shallow pools. The biologically El Abra carece mucho del aporte de los murciélagos pero
richest caves are the three in the Sistema de Los Sabinos tiene peces cavernícolas que dependen probablemente de los
(Tinaja, Arroyo, and Sabinos) near Ciudad Valles, where aportes acarreados por el agua provenientes de su extensa
nearly half of the known regional cave fauna is found. These área de recarga. El Pachón ocupa un lugar importante en
caves have high inputs of organic flood debris and bat guano. abundancia de peces ciegos y biodiversidad acuática y tiene
The Yerbaniz Cluster of three caves (Yerbaniz, Japonés, and aportes tanto de murciélagos como de materia orgánica
Matapalma) is another high diversity system with high food acarreada por las inundaciones. La parte norte de la región
inputs. Sótano de Soyate is a deep fissure with a large, deep tiene aportes de alimentos relativamente bajos provenienlake reaching to the regional water table, but with apparently tes de murcielagos e inundaciones, sin embargo es posible
low food input and a large cavefish population. Venadito in encontrar peces Astyanax en muchas cuevas de esa zona,
the northern Sierra de El Abra lacks much bat input yet has aunque tal vez en menor número. Por lo tanto, parece que la
cavefishes, probably based on flood inputs from its large población de peces cavernícolas en la parte norte de la sierra
recharge area. Pachón ranks high in cavefish abundance and debe ser mantenida por una fauna de aguas subterráneas
aquatic biodiversity, and has both bat and flood inputs. The y materiales orgánicos transportados desde muy lejos. La
northern part of the region has relatively low bat and flood conservación de los peces ciegos Astyanax debe comenzar,
debris food inputs, yet Astyanax cavefishes are found in many tal vez mediante la inclusión de sus cuevas y arroyos en las
caves there, although perhaps in smaller numbers. Therefore, dos importantes Reservas de la Biosfera de la región y la
it seems that the cavefish population in the northern part of protección de los aportes naturales de alimentos provenientes
the range must be supported by a groundwater fauna and de las inundaciones y los murciélagos.
organic materials transported from far away. Conservation
Biodiversity
of the Astyanax cavefishes must begin, perhaps by including
Over 200 caves have been found in the lowland Sierra
their caves and arroyos in the two major biosphere reserves
in the region and protecting natural food inputs from floods de El Abra, with hundreds more in adjacent areas. There are
many distinct cave types within this region including dry,
and bats.
Se abordan los temas de la ecología y biodiversidad fossil resurgence caves, deep collapse pits, and fissures on
de las cuevas con Astyanax en la región de la Sierra de El the eastern crest of the El Abra. On the west flank of the El
Abra con detalles acerca de la ecología de diez importantes Abra are hydrologically dynamic swallet caves which contain
cuevas (Arroyo, Cueva Chica, Pachón, Río Subterráneo, most of the cavefishes. Between those areas a deep fissure
Sabinos, Soyate, Tigre, Tinaja, Venadito y Yerbaniz). Abun- cave, Sótano de Soyate, reaches to the water table level of
dantes poblaciones de peces cavernícolas prosperan en algu- the regional aquifer, which drains to the large spring, Nanas de las 31 semi-aisladas cuevas conocidas, mientras que cimiento del Río Choy (Chapter 2). Some of the caves contain
pequeñas poblaciones estan en estanques poco profundos. genetically old populations of cavefish, while others seem to
Las cuevas biológicamente más ricas son las tres del Sistema be of more recent origin. To the west the Micos Area seems
de Los Sabinos (la Tinaja, el Arroyo, Los Sabinos) cerca de to be the most recent focus of cavefish evolution (Wilkens
Ciudad Valles, donde encontramos casi la mitad de la fauna and Burns 1970, and Borowsky 2015).
These environments contain more than just cavefish—
cavernícola conocida de la región. Estas cuevas contienen
Cave Ecology and Biodiversity
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some are significant bat roosts with up to six species of bats,
which contribute guano (droppings) and dead bodies to the
cave’s basic energy flow. Besides bat guano, flood debris and
moist organic films harbor invertebrate communities where
new species have been found, including unusual arachnids
such as ricinuleids, schizomids, mites, a blind scorpion,
myriapods, and insects. Lacking sunlight, cave communities
depend on decomposing organic materials transported in by
animals, water, and gravity. These communities have short
food chains compared to surface environments, with tiny
springtails, thysanurans, mites, and millipedes at the base
and micropredators such as arachnids and some beetles at
the top. The aquatic and amphibious crustacean fauna is also
rich in species. Nothing is known to prey on the cavefish,
which is the top predator/scavenger in the ecosystem.
Forty-five years ago 265 species were documented in
the caves of the lowland Sierra de El Abra (Reddell and
Elliott 1973). The Sierra de El Abra Region now has 306
cave species (see Annotated Species List below). Thirty-four
species are troglobites— blind, depigmented animals that
are cave adapted (troglomorphic) (Table 4.1).
Only seven fish caves in the region have received adequate biological study: Cueva Chica (60 species including 4
troglobites), Tinaja (61 species, 11 troglobites), Arroyo (40
species, 7 troglobites), Sabinos (59 species, 9 troglobites),
Tigre (29 species, 6 troglobites), Yerbaniz (37 species, 10
troglobites including a blind scorpion, Figure 4.9), and
Pachón (22 species, 4 troglobites). I shall also discuss Río
Subterráneo, Soyate, and Venadito, and provide an overview
of fish caves in the northern part of the region.

Easy access on foot to a few caves allowed teams of
biologists to enter many times to collect and observe fauna.
Sampling in most of the Astyanax caves has been limited to
cavefishes and a few other species as time permitted during
strenuous vertical caving. Sótano del Tigre and Sótano de
Yerbaniz, although vertical, were visited repeatedly for
mapping and biological study. Further studies of many caves
are needed. We still do not know exactly which species and
energy sources nourish the cavefish and other species, but
bat guano and flood debris are important, which is often true
in temperate caves as well.
There are several karstic biogeographic subregions in the
Sierra de El Abra Region, which contains at least 34 species
of troglobites (blind, usually albino, cave-adapted forms):
14 aquatic species (stygobites), 3 amphibious, and 17 terrestrial species (Reddell and Elliott 1971, Reddell and Elliott
1973, Reddell 1981, Elliott 2015b). The Sierra de El Abra
per se has 30 troglobites, and the Micos Area has at least
two endemic troglobites. Many of these species are shared
with the lowland Sierra Cucharas and Sierra de Guatemala
to the north. The Sierra de Guatemala subregion contains a
remarkable assemblage that comprises at least 38 species of
troglobites, including 10 aquatic, and 17 terrestrial species,
some of them unique to this subregion. The highlands of
the Sierra de Guatemala underwent more climatic changes
and isolation of terrestrial species in caves than the tropical
lowlands. However, the lowlands had a long history of marine
forms invading subterranean habitats along the coast as the
freshwater karst developed there, followed by the arrival of
freshwater fishes and colonization by ancestral Astyanax in

Table 4.1. 34 troglomorphic species (20 troglobites and 14 stygobites) from the Sierra de El Abra Region.
Agastoschizomus lucifer Rowland
Anelpistina quinterensis (Paclt)
Aphrastochthonius parvus Muchmore
Aphrastochthonius russelli Muchmore
Astyanax jordani (Hubbs and Innes), Astyanax cavefish,
aquatic
Brackenridgia bridgesi (Van Name), amphibious
Cylindroniscus sp. nr. vallesensis Schultz, amphibious
Cylindroniscus vallesensis Schultz, amphibious
Diaptomus (Microdiaptomus) cokeri Osorio Tafall, aquatic
Hoplobunus boneti (Goodnight and Goodnight)
Mexistenasellus parzefalli Magniez, aquatic, Micos Area
Mexistenasellus wilkensi Magniez, aquatic, Micos Area
Mexiterpes sabinus Causey
Mexiterpes sp.
Paracophus caecus Hubbell
Paraphrynus baeops Mullinex
Paravachonium bolivari Beier
Prietella lundbergi Walsh and Gilbert, phantom blindcat,
two nacimientos

Rhagidia trisetata Elliott and Strandtmann
Rhagidia weyerensis (Packard)
Sotanochactas elliotti (Mitchell)
Spelaeomysis quinterensis (Villalobos), aquatic
Speocirolana bolivari (Rioja), aquatic
Speocirolana pelaezi (Bolívar), aquatic
Speocirolana prima Schotte, aquatic,
Speocirolana pubens Bowman, aquatic, highlands of SLP
and Tamaulipas
Speocirolana sp., aquatic
Sphaeromicola cirolanae Rioja, aquatic
Spherarmadillo cavernicola Mulaik
Troglomexicanus huastecae Villalobos, Álvarez and Iliffe,
aquatic
Troglomexicanus perezfarfantae (Villalobos), aquatic
Troglomexicanus tamaulipasensis Villalobos, Álvarez, and
Iliffe, aquatic
Undescribed genus and species of Polydesmidae
Undescribed genus and species of Trichopolydesmidae

Chapter 4—Cave Ecology and Fauna
stream-capturing caves.
The nacimientos (large springs) may be considered yet
another biogeographic subregion with some similarities to the
El Abra and Guatemala caves, but with unique fauna. A tiny
blind catfish, Prietella lundbergi Walsh and Gilbert (1995)
inhabits two small nacimientos on the eastern face of the
region, Cueva del Nacimiento del Río Frío and Nacimiento
de San Rafael de los Castro, along with two new species of
Troglomexicanus shrimp not found in the Astyanax caves
(Hendrickson et al. 2001, Villalobos et al. 1999). Cave divers
have not found Astyanax cavefish in the nacimientos, which
receive “type A waters” from the local ranges, as well as
“type B waters,” with hydrogen sulfide and dissolved salts,
from deeper circulation (Fish 1977 2004). Therefore, these
zoogeographic patterns suggest that ancestral cavefish did
not invade the karst through springs, but rather were isolated
through stream capture.
The intensive stream capture that occurs in the El
Abra region contrasts to the Yucatan peninsula, where
marine-derived fishes, such as the bythitid Typhliasina
pearsei, and the synbranchid eel, Ophisternon infernale,
invaded fresh groundwater in the karst from littoral habitats
and perhaps through submarine karst springs (Reddell 1981).
See Chapter 1 for a summary of all the cavefishes of Mexico.
General Cave Ecology
Temperatures. The caves of the region are warm, about 23°
C, approximating the average annual temperature of the region,
like most caves throughout the world. Breder (1942) thought that
Cueva Chica had an unusually warm temperature, but follow-up
studies found it to be normal for the area. Osorio Tafall (1943)
noted that Ciudad Valles’ annual average was 26° C; today’s
more precise value is 24.7° C with annual precipitation 1197 mm
(Climate-data.org 2018). Cooler temperatures may prevail in rainy
season runoff, which has been noted to trigger reproductive behavior
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in the cavefish. Pit caves may trap cold, dense air in winter, while
air currents and limited evaporation may cool the cave slightly.
The author has gleaned water temperatures from 20 measurements
in 16 fish caves, from papers by several authors and unpublished
cave maps. The mean temperature was 23.1°, the standard deviation 2.6°. The regional range was 10.5°, from 18.5° in winter in
the upper pool of Sótano del Molino to 29° in summer at Lake 3
in Sótano de Yerbaniz. Probably these extremes can be explained
by winter vs. summer storm runoff that occurred shortly before
the temperatures were measured. The water temperatures would
equilibrate to that of the bedrock given enough time.
Cavefish Food. Cavefish food includes bat guano, Paracophus
crickets, other fish (cannibalism), and probably flood debris, flies,
moths, floating dead bats, guano invertebrates, dead frogs, and
perhaps free-swimming crustaceans. The cavefish are sensitive
to disturbances and home in on objects in the water, sometimes
swarming. Some authors have said they are bottom feeders and do
not school, but they probably scavenge opportunistically anywhere
in the water column, especially on floating objects.
Floods bring large amounts of plant debris and soil into the
caves, with large trees piled up in the margins of the cave. Damp
detritus on mud banks supports a large community of small invertebrates, which eventually may be swept into the cave pools and
streams. There is a food base of aquatic protozoans, hydrozoans,
annelids, molluscs, copepods, cladocerans, ostracods, fungi, and
bacteria supporting mysid shrimp, isopods, and decapods.
Breder (1942) examined the gut contents of cavefish in Cueva
Chica and said, “Their stomach contents were found to consist of
bat droppings and parts of other and smaller cave characins and
their eggs. This would suggest that the only regular input of energy
into the population for large parts of the year is bat dung. Their
ability to thrive and reproduce on the ordinary foods supplied to
small aquarium fishes also suggests the lack of any peculiar specialization in dietary requirements.” Osorio Tafall (1943) made a
thorough study of the invertebrates of Cueva Chica and Cueva de
Los Sabinos. He found that the main source of cavefish food is bat
guano. Plankton, though diverse and abundant, were not found in
the cavefish gut despite numerous examinations. His team found
“murcielaguina” (bat guano), insect parts, and sometimes fragments
of other cavefish. In a 40 mm fish with a distended abdomen they
found an nearly intact cricket, Paracophus apterus. These wingless
crickets usually are seen on walls and upside-down on ceilings,
and they sometimes fall into the water. Bats and crustaceans are
detailed below.

Wilkens and Burns (1972) studied the new population of
“Micosfish” in Cueva del Río Subterráneo near Micos. The
cave also has surface Astyanax mexicanus and the surface fish
Poecilia sphenops (Poeciliidae). Surface fish and Micosfish
feed on bat guano, probably from the bat Pteronotus parnellii
(field-identified from this cave by Elliott in March 2013), and
Figure 4.1. Spelaeomysis quinterensis shrimp,
Cueva de El Pachón. Luis Espinasa
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Figure 4.2. Speocirolana bolivari, cirolanid
isopod, about 20 mm. William R. Elliott

the Micosfish also feeds on other fish. The
surface fishes appear to be undernourished and
the Micosfish probably feeds on them as they
succumb from competition in darkness.
Bats. Bat guano appears to be a critical
food source for the cavefish and other fauna. The
richest fauna (highest number of species) occurs
in caves with five or six species of bats. Having
more species of bats probably indicates that there
is more suitable bat roost habitat in that cave, such
as many high domes at various temperatures, and
therefore more total bat guano. Table 4.2 provides an overview of
the known bats of the region. Most of the fish caves occasionally
have bats, but only a few have large bat colonies. The common
vampire bat is often reported but in low numbers; its guano often is

a recognizable puddle of dark purple liquid with a strong ammonia
odor and many flies and their larvae.
Crustaceans. The cavefish could prey on several species of
groundwater crustaceans: Speocirolana isopods, various shrimp,

Table 4.2. Nine bat species in 14 fish caves.
Bats were not reported from Sótano del Arroyo. Seven other bat species have been identified in nonfish caves of the region. Most
data are from Mollhagen 1971 and Elliott 2015b. Vampires usually are few, but are easily identified from their distinctive guano,
so they are reported more often than other bats.
In fish caves:
In nonfish caves:
Atja, Artibeus jamaicensis, Jamaican Fruit Bat
Artibeus lituratus palmarum, Great Fruit-eating Bat
Bapl, Balantiopteryx plicata, Gray Sac-Winged Bat
Micronycteris megalotis mexicana, Little Big-eared Bat
Dero, Desmodus rotundus, Common Vampire Bat
Pteronotus personatus psilotis, Wagner’s Mustached Bat
Diec, Diphylla ecaudata, Hairy-legged Vampire Bat
Eptesicus fuscus miradorensis, Big Brown Bat
Glso, Glossophaga soricina, Common Long-Tongued Bat Nyctinomops aurispinosus, Peale’s Free-tailed Bat
Mome, Mormoops megalophylla, Ghost-Faced Bat
Nyctinomops laticaudatus ferruginea, Broad-eared
Nast, Natalus stramineus, Mexican Funnel-Eared Bat
Free-tailed Bat
Ptda, Pteronotus davyi, Davy’s Naked-Backed Bat
Tadarida brasiliensis mexicana, Mexican Free-tailed Bat
Ptpa, Pteronotus parnellii, Parnell’s Mustached Bat
bats, unidentified bats and guano indicated on cave maps
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Figure 4.3. Speocirolana pelaezi, Cueva de El Pachón,
about 10 mm. Sylvie Rétaux and Luis Espinasa
Figure 4.4. Brackenridgia bridgesi isopods are at home
on wet surfaces or submerged. William R. Elliott
and undiscovered aquatic species. Five species of Speocirolana
isopods have been found in the greater El Abra region. Speocirolana
bolivari (Figure 4.2) crawls and swims in deep cave waters and
could be a prey of Astyanax. The amphibious S. pelaezi (Figure 4.3)
is not a likely prey for cavefish, as it is inhabits smaller drip pools
not usually inhabited by Astyanax; it has been identified in 15 caves
in the region, three with no Astyanax. Amphibious isopods of the
genus Brackenridgia also probably avoid cavefish predators, but
may die and fall in the water. Swimming Troglomexicanus shrimp
and mysid shrimp rarely have been seen by wading biologists, so
we do not yet know their potential as prey for Astyanax.

Hazards to Cave Visitors. The following is a guide to field
researchers and cavers who may want explore caves in the Sierra
de El Abra, or similar caves. Driving and hiking to a cave can be
hazardous if one is not prepared with plenty of drinking water,
proper clothing, maps, and planning. Heat exhaustion can occur
in the humid tropical climate; temperatures in the El Abra region
often exceed 40° C in the spring and summer. Even the easy caves
require caving gear: helmets with chin straps, three light sources
per person, spare batteries, sturdy clothing, gloves, and good
gripping boots. The vertical caves require rigorous training by
experienced vertical cavers in single-rope technique and safety
rules, such as in a tree or gymnasium, well before
descending into a pit. A strong cable ladder with
a belay line may be used for short pitches, but
prior training is best. For pitches deeper than
about 10 m, tough caving rope is much preferred
over dynamic climbing rope, and it must be
protected from rubbing, cutting, and excessive
mud by various methods. Of course one should
not enter the swallet caves during the rainy season (September to November), or anytime that
Figure 4.5. Troglomexicanus tamaulipensis,
a palaemonid shrimp from Cueva del Nacimiento del Río Frío, carapace length 5.6
mm, total length 17.0 mm. Legs 3 and 4 were
omitted in this taxonomic drawing. Modified
from Villalobos, Álvarez, and Iliffe 1999.
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rain threatens due to the possibility of flooding.
Cave diving is quite dangerous and should not
be attempted even for short distances without
cave-diving certification. In some caves such as
Arroyo, Tinaja, and Venadito, methane bubbles
occasionally rise from stream bottoms when disturbed by wading. The current atmospheric level
of CO2 is about 407 ppm (0.000407 = 0.0407%
= 407 ppm). CO2 has been measured up to 3,800
ppm in Arroyo, high enough to risk panting and
exhaustion, and 800-1000 ppm in Tinaja, which
is tolerable for fit people for short periods. While
it has not been directly measured, it is likely that
most of the caves in the Sierra de El Abra have
elevated CO2 in the summer and fall.

Figure 4.6 (top). Pteronotus parnellii, Parnell’s Mustached Bat, Cueva
del Río Subterráneo, March 2013. Oscar García-González
Figure 4.7 (center). Desmodus rotundus, common vampire
group, Cueva de los Misioneros. D. Craig Rudolph
Figure 4.8 (bottom). Tadarida brasiliensis mexicana, Mexican
Free-tailed Bat, has been seen in nonfish caves Ventana
Jabalí and Cueva de El Abra. William R. Elliott

An additional, and commonly encountered danger is histoplasmosis, a serious
fungal infection of the lungs, but sometimes the eye, which often affects visitors
from Europe, Canada, or the northeastern
USA, where it is rare in the environment. It
comes from microscopic spores growing on
bat guano in caves, or in bird roosts. Most
experienced cavers in Texas and Mexico
are somewhat resistant to “histo”, but it can
result in hospitalization for those who have
not been previously exposed. The symptoms
are malaise, difficult breathing, and fever,
but it can be effectively treated with specific
antifungals upon diagnosis. Many researchers wear HEPA masks in the El Abra caves
to filter out the microscopic fungal spores
(standard dust masks are not adequate).
Rabies virus may be found in some bats,
and no one should handle bats unless they
have been vaccinated and trained in bat study.
A rabies infection is nearly always fatal. Bats
are ecologically important and should not be
unduly disturbed by visitors.
Finally, be alert for the large, highly venomous pit viper, Bothrops asper,
Nauyaca-Terciopelo Real, similar to the ferde-lance, which cavers have encountered in
the bush or, rarely, at the bottom of entrance
pits. The ones seen in El Abra cave entrances
were lethargic and did not strike.
Ecology of Selected Caves
From the list of 306 species, given below,
I extracted information on some of the prominent Astyanax caves in the region. Four of
the caves were discussed in Elliott (2015b),
and the discussion is expanded here. See the
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species list for references.
Sótano de Yerbaniz. Sótano de Yerbaniz is a typical
swallet (stream-capture) cave, but with violent flooding; it is
discussed in detail in Elliott (2015a 2015b), and in Chapter 9.
It has the largest catchment basin (area that captures runoff)
of all the El Abra caves at 16 km2. Yerbaniz, being a younger swallet than Matapalma, could have already contained
cavefish that arrived via groundwater before stream capture
occurred. Surface fish and hybrids are sometimes found in
shallow pools in the cave. As there are few bats, most of
the food input is from flood debris and dying surface fish.
Table 4.3. Sótano de Yerbaniz has 37 species
with 10 troglobites
Sphaeromicola cirolanae Rioja. An ostracod commensal on
Speocirolana pelaezi.
Speocirolana pelaezi (Bolívar). An amphibious isopod generally found in small pools.
Cylindroniscus sp. nr. vallesensis Schultz. Amphibious isopod
found on rotten wood.
Sotanochactas elliotti (Mitchell), the world’s rarest and most
cave-adapted scorpion, about 10 mm long and translucent,
known only from Yerbaniz (Figure 4.9).
Agastoschizomus lucifer Rowland. A small arachnid predator, but the largest species of the Order Schizomida. It
is known only from three caves in the Sierra de El Abra.
Hoplobunus boneti (Goodnight and Goodnight), a large
harvestman with reduced eyes.
Newportia sabina Chamberlin. A small, slender scolopendrid
centipede known from Cueva de Los Sabinos, Sótano de
la Tinaja, Sótano de Yerbaniz, and Bee Cave.
Anelpistina quinterensis (Paclt 1979). A rather large cave
silverfish (8.5 cm long, antennae and caudal appendages
included), which was first described from Grutas de Quintero near Ciudad Mante, Tamaulipas. When re-describing
the species, Espinasa et al. (2007) reported it from Cueva
de El Pachón and Yerbaniz.
Pseudosinella petrustrinatii Christiansen. A tiny springtail
(collembolan) that feeds on bacteria or fungi on organic
material.
Astyanax jordani
La Cueva Chica. La Cueva Chica was the first cave in
which Astyanax cavefish were found, and the type locality
of Hubbs and Innes’ Anoptichthys jordani (1936), but it is
the least representative of the known fish caves. Its entrance
lies about 1 km north of El Pujal and 1.5 km north of the Río
Tampaón (see Chapter 11 for cave map and description).
A shallow arroyo from the north apparently downcut
through the shale and was captured in the joint-controlled
cave passage, resurging at former risings under the Río Tampaón. As the terrain eroded and the river downcut, the cave
was mostly drained, leaving a vadose (partially air-filled)
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conduit through which groundwater and captured floodwater
flows to the sump, then to tinajas (water holes) and Cueva
Chiquitita near the river. The river backfloods into the lower
cave pools via these three tinajas and Cueva Chiquitita. The
cave’s south end is 1230 m from the river, and 1020 m from
Cueva Chiquitita and the three tinajas. The terminal sump
bottom, at -19 m, is about 2.5 m above the river’s typical
level of 28.5 at the shoreline. Eyed Astyanax and even river
prawns and crayfish enter the lower cave system during high
water times, fair proof of a connection to the river.
The cave has a succession of pools stepping down from
the entrance, with cavefish in Pool 1. Pools 1 and 2 receive a
clear flow of subterranean water and, presumably, cavefishes
from the regional aquifer to the north. There are successively
more hybrids with eyed fishes as one travels downstream
through cascades to Pool 3 and Pool 4.
This situation intrigued biologists for decades, and it was
mistaken for a process of evolution from river to cave form
within one cave. As more fish caves were found it became
clear that highly troglomorphic (cave-adapted) cavefishes
occurred in most sites. A few caves, such as nearby Los
Cuates, Sótano de Yerbaniz, Sótano de Matapalma, three
Micos caves, Bee Cave, and Sótano del Caballo Moro have
intermediate forms (Mitchell et al. 1977).
In the last half of Cueva Chica most surfaces are covered
with guano. Bridges (1940) characterized the last part of the
cave as “a nightmare of slime and the stench of bats.” The
author can confirm Bridges’ colorful observation, having
swum through Pool 4 with a survey tape while beset with
floating dead bats, vampire guano, and leeches.
Cueva Chica was studied in detail by a 1940 expedition of the American Museum of Natural History led by
Charles M. Breder (Bridges 1940, Breder 1942). They
concentrated on the ecology of the cavefish. Breder and
his associates contributed greatly to our knowledge of the
cavefish in a series of some two dozen papers dealing with
a wide variety of research. By 1946 additional caves were
studied: Pachón, Arroyo and Tinaja (Breder and Rasquin
1947). Overgeneralizations were sometimes made about the
region’s caves based on Cueva Chica, which is an atypical
example of the region’s fish caves. Cueva Chica probably
was not the original site of cavefish evolution in the region,
but probably a fairly recent cave. As we now know, most of
the caves are not near a river and surface fish rarely get in,
and if they do they often perish or become fish food for the
cavefish. However, sometimes a few hybrids are seen. The
dynamics of surface vs. cavefish interactions have not been
researched well in situ, as it is difficult to do.
Cueva Chica and Cueva de Los Sabinos were also studied
by Bibiano Osorio Tafall (1943) and a team of cave scientists
from Mexico City’s Escuela Nacional de Ciencias Biológicas:
Candido Bolívar y Pieltain, Federico Bonet, and Dionisio
Peláez, accompanied by three assistants, Cárdenas, Correa,
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and José Álvarez del Villar, who later described two more
Anoptichthys (Álvarez 1946 1947). Their extensive sampling
resulted in identifications of 37 aquatic species from the
two caves and a description of a new species of troglobitic
copepod. Many terrestrial species, including invertebrates,
amphibians and bats, have been identified since then, giving
a total of 60 species (including four troglobites) in Cueva
Chica (Table 4.4) and 60 (with nine troglobites) in Cueva de
Los Sabinos (Table 4.5). These are among the richest cave
communities in the region.
Reddell (1981) reported that Johnson and Heath (1977)
estimated the population size of Brackenridgia bridgesi in
Cueva Chica to be about 533 individuals.
Many authors have studied the Cueva Chica fishes,
most frequently sampling from Pool 2, and noted that cave
and surface fishes were hybridizing there (Breder 1942
1943; Sadoglu 1957; Avise and Selander 1972; Espinasa
and Borowsky 2001; Strecker et al. 2003, and others). A
frequently overlooked study by Romero (1983) found that

introgression between surface and cave fishes had continued
in Pool 2 since the original studies of 1936-1942, as measured
using Breder’s criteria for eye condition and pigmentation.
Romero concluded that introgression (stabilization of backcross types) took place in Pool 2 in about 40 years or less.
By 1983 there were fewer blind and fully eyed types, fewer
pigmented types, and more intermediate types there. Strecker
et al. (2003), working with microsatellite and mitochondrial
DNA, and apparently without knowledge of Romero’s study,
concluded that the Cueva Chica population evolved recently
from a surface population, and subsequently hybridized
with a phylogenetically older cave population. One might
conclude that it evolved from a cavefish that introgressed
with a surface fish, a matter of semantics.
Nearby stock-watering ponds may be worth investigating
as another possible source of surface fishes entering Cueva
Chica via runoff into the cave entrance.

Table 4.4. List of 60 species from Cueva Chica. Four troglobites are denoted by *.
Actinophrys sp., aquatic
Ambrysus melanopterus
Amoeba sp., aquatic
Ankylocythere sinuosa, aquatic
Artibeus jamaicensis yucatanicus, Jamaican Fruit Bat
*Astyanax jordani, Astyanax cavefish
Astyanax mexicanus, Mexican tetra
Ataenius strigicauda Bates
Ateuchus sp.
Attheyella sp. cf. pilosa
Bolivaresmus sabinus
*Brackenridgia bridgesi, amphibious trichoniscid isopod
Cambarincola macrodonta, aquatic
Campodea (Campodea) chica
Candona sp.
Centropyxis aculeatus
Coleps sp. cf. hirtus, aquatic
Ctenus mitchelli
Desmodus rotundus murinus, Common Vampire Bat
*Diaptomus (Microdiaptomus) cokeri, tiny copepod
Diplocardia sp., aquatic
Eleodes rugosa
Eleutherodactylus dennisi, Rana-chirriadora de Dennis
Eucyclops (Tropocyclops) prasinus
Eucyclops ?serrulatus
Euryopis spinigera
Homaeotarsus (Gastrolobium) sp.
Lepadella patella (Mueller), aquatic
Macrobrachium carcinus, aquatic
Macrocyclops albidus
Mesaphorura foveata

Milichia sp.
Modisimus boneti
Mormoops megalophylla megalophylla, Ghost-faced Bat
Natalus stramineus, Mexican Funnel-eared Bat
Nesticus pallidus
Nitocra sp., aquatic
Pachycondyla harpax montezumia
Paracophus apterus
Paracophus placonotus
Paracyclops sp. cf. fimbriatus
Pholeomyia indecora
Paraphrynus pococki
Platyias pawlus, aquatic
Procambarus acutus cuevachicae, aquatic
Pseudosinella petrustrinatii
Psychoda sp.
Pteronotus davyi fulvus, Davy’s Naked-backed Bat
Pteronotus parnellii, Parnell’s Mustached Bat
Ptomaphagus elabra
Rhysodesmus sp.
Schizomus mexicanus
Schizopelma sp.
*Speocirolana pelaezi, amphibious cirolanid isopod with
rounded telson
Strongylodesmus sp.
Tachys sp.
Thermocyclops inversus
Thymoites deprus
Vorticella sp. ct. microstoma, aquatic
Wendilgarda mexicana
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Table 4.5. The fauna of El Sistema de Los Sabinos, 127 species in Cueva
de Los Sabinos, Sótano del Arroyo, and Sótano de la Tinaja. X = species is
present, am = amphibious, aq = aquatic, TB = troglobite or stygobite.

53

54

Chapter 4—Cave Ecology and Fauna

Table 4.5 continued
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Table 4.5 continued

Sistema de Los Sabinos
Cueva de Los Sabinos is part of the large Sistema de Los
Sabinos, comprising Sabinos, Sótano del Arroyo, and Sótano
de la Tinaja. Because of intensive study by Mexican scientists
in 1942, then Americans and Canadians from 1964-1974,
we know that the three caves together contain 127 species
including 14 troglobites, 42% of the known cave species of
the Sierra de El Abra Region. More concentrated study of
other large cave systems is needed, but it seems likely that
the Sistema de Los Sabinos will remain the richest in cave
biodiversity in the whole region because of the concentration

of bats (in Sabinos and Tinaja, Table 4.2) and flood detritus.
Only nine species occur across all three caves; five are
troglobites and four are troglophiles (Table 4.4). Probably
many species were accidentally washed in by floods, so
this occurrence pattern across the three caves seems to be
by chance, both in what is transported by floods but in collecting. Sabinos and Arroyo share 23 species, Arroyo and
Tinaja share eight species, and Sabinos and Tinaja share a
different set of nine species. The 14 troglobites range more
widely in the system.
It is interesting that the spider Metagonia pasquinii
ranges only in Sabinos and Tinaja, while a related species,
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Metagonia tinaja, occurs only in Tinaja and Arroyo. This
pattern could be an artifact of collecting or possibly a result
of niche separation. Precise locations of collections were
not available.
Cueva de Los Sabinos is a classic cavefish site and type
locality of Álvarez’s Anoptichthys hubbsi (1947), now included under Astyanax jordani. It is a large, complex cave on one
level, with a southwesterly flowpath to a sump (submerged
passage) connecting to Sótano del Arroyo. Details and a
maps are in Chapter 10 on the Los Sabinos Area.
Sótano del Arroyo. Arroyo is the most hydrologically
active cave of the three caves in the Sistema de Los Sabinos.
The map and description (Chapter 10) indicate no bats or
roosts in the cave, and this probably is because the cave is
often disturbed by floods. Many of the terrestrial invertebrates were in organic debris washed into the cave, or were
troglophiles. Arroyo has 40 reported species, with 23 shared
with Sabinos while eight are shared with Tinaja. Chapter 10
has a cave map and description.
Sótano de la Tinaja. Tinaja is a large cave with a deeply
incised entrance canyon, indicating that it may be the oldest
entrance in the Sistema de Los Sabinos. The captured arroyo
collects water from a drainage area of about 4.5 km2. No
surface fishes inhabit this drainage. With the exception of
the lake at the cave’s deepest point, cavefishes have been
encountered in many pools and lakes in all of the major
passages. Water temperatures (taken in the Traverse Lake)
are typical of those in other caves of the Los Sabinos area,
22.5 to 23 °C.
Tinaja has a total of 61 species with 11 troglobites, two
of which occur only in Tinaja. The cave shrimp Troglomexicanus perezfarfantae and the mite Rhagidia trisetata are
unique to Tinaja.
The cave has soil and debris piles rich in accidental
species and soil species, such as two species of rhagidiid
mites, which prey on collembolans, and a rare palpigrade
micro-whipscorpion, which is difficult to find even in surface
soils, its normal habitat. The only bat recorded from the cave
is Desmodus rotundus murinus, the Common Vampire, but
there probably are other bat species in parts of the vast cave.
Sótano de Soyate
Sótano de Soyate (map and Table 4.6) is the deepest
cavefish site in the southern Sierra de El Abra. First explored
by William R. Elliott, Jim McIntire, and Don Broussard in
1969, its 195-m entrance pitch leads to two short pitches
to a large, clear lake at -234 m. This water table lake rises
and falls in synchrony with the Nacimiento del Río Choy
(Fish 1977 2004). In the lake resides a large population of
cavefishes, studied by Elliott (Elliott 1970, Mitchell et al.
1977), but this population has not been genetically analyzed.
Live and preserved specimens were brought to Mitchell’s
laboratory in 1969, but they did not get into any genetics

study. The population may represent an isolated, large, phreatic population, or it may have episodic gene flow with the
many perched-lake populations in different caves. The cave
is oriented at 208° from true north, roughly north-northeast
and south-southwest. No flow direction was reported, but
the cave likely is a major conduit to the south and eventually
to the Río Choy.
Soyate’s deep fissure may have captured a shallow arroyo
long ago, as there is a short headwall at the north end of the
entrance, but there is no distinct arroyo remaining, and little
surface runoff. Fish (1977 2004) proposed that the cave is
a phreatic void, a fissure that was enlarged by groundwater
over time, followed by seepage waters depositing calcite on
the upper shaft walls.
Just five species are known from Soyate, three of them
troglobites.
Table 4.6. List of 5 species from Sótano de Soyate.
Three troglobites are denoted by *.
*Hoplobunus boneti (Goodnight and Goodnight), a large
harvestman with reduced eyes, this abundant species
is frequently found on cave walls or silt banks, known
from 15 caves.
*Anelpistina quinterensis (Paclt), thysanuran.
*Astyanax jordani
Peromyscus sp. A deer mouse was observed at the bottom
of the entrance pit by the author in 1969, possibly having
fallen in for 195 m.
A few unidentified bats were observed by cavers in the
entrance shaft on some trips.
Soyate has low food input. A few bats were seen by
cavers in the upper shaft, but none at the bottom. There is
little surface runoff. A few terrestrial invertebrates may fall
into the lake. The Soyate cavefishes seemed to congregate
at the surface of the deep lake, but they may only have been
attracted to the disturbances caused by the explorers. Further
studies of this population would yield information on their
use of the water column, prey, and population biology. They
may represent a large, phreatic population differing from the
perched-lake populations with which we are familiar. How
such a large population subsists without much apparent food
input is a mystery. I suggest that they may have an annual
boom/bust cycle, in which the rainy season brings ample
organic material into the deep groundwater, then they gorge,
gain weight, and reproduce. This may be followed by a starvation period during which they cannibalize other cavefish.
Soyate deserves much more study, and its cavefishes should
be sampled for genetic analysis.
Sótano del Tigre
Tigre has an exceptionally rich fauna of 32 species with 5
troglobites. Sótano de Yerbaniz and Sótano del Tigre, although
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Table 4.7. List of 32 species from Sótano del Tigre. Five troglobites are denoted by *.
Amara (Celia) sp., ground beetle
Ancistroglossus gracilis, ground beetle
Antricola mexicanus, soft tick
Ardistomis sp., ground beetle
*Astyanax jordani, Astyanax cavefish, aquatic
Bolivaresmus sabinus, stylodesmid millipede
*Brackenridgia bridgesi, trichoniscid isopod, amphibious
Colpodes acuminatus, ground beetle
Cryptyma sp., stylodesmid millipede
Cyclocosmia sp., trapdoor spider
Hesperochernes sp., chernetid pseudoscorpion
*Hoplobunus boneti, harvestman
Lachnophorus (Aretaonus) sculptifrons, ground beetle
Maymena chica, symphytognathid spider
Metagonia tinaja, pholcid spider
Nesticus pallidus, scaffold web spider

Orthoporus sp., spirostreptid millipede
Paracophus apterus, gryllid cave cricket
Pararhachistes sp., rhachodesmid millipede
Paraphrynus pococki, amblypygid
Pentagonica sp. nr. picticornis, ground beetle
Pseudocellus osorioi, ricinuleid
Pseudosinella petrustrinatii, springtail or collembolan
Ptomaphagus elabra, round fungus beetle
Rhinocricus potosianus, messicobolid millipede
*Speocirolana pelaezi, cirolanid isopod, aquatic
*Sphaeromicola cirolanae, commensal ostracod, aquatic
Stenochrus mexicanus, schizomid
Stilicolina condei, rove beetle
Strongylodesmus conspicuus, rhachodesmid millipede
Tachys sp., ground beetle
Unidentified bats

vertical, were visited repeatedly for mapping and biological
study. Food input is from bat guano and occasional floods,
which probably are not as severe as other caves in the Sistema
de Los Sabinos. The bats remain unidentified. The guano
fauna is abundant, especially the ricinuleid Pseudocellus
osorioi (Elliott 2015b, Mitchell et al. 1977).

et al. 2013). I caught a male bat 10 m inside the entrance,
with a forearm length of 5.5 cm, 33 cm wingspan, and
yellow fur. I later identified it from the measurements and
photographs by Patricia Ornelas and Oscar Garcia-González
as Pteronotus parnellii, Parnell’s mustached bat. Wilkens
had noted Pteronotus sp. in the cave in 1970 in the main
roost beyond Pool 3, and a leaf-nosed bat, Phyllostomidae,
which could have been a fruit bat or a vampire bat. On the
same date Patricia Ornelas-García took photos of an epigean
crayfish and a large Ctenus spider preying on a Paracophus
cricket in the cave (Figure 4.16).
Bad air is common in the cave, and gets progressively
worse after Pool 1. Air temperatures range from 19.3° C at
Pool 1 to 25.5° at Pool 3. Histoplasmosis also is a risk to
cavers here.
To date only six species have been reported from the
cave, so there is a need for a full study of its biology.

Cueva del Río Subterráneo
Cueva del Río Subterráneo is about 500 m long, the
largest cave in the Micos Area. It is the original site of the
“Micosfish” of Wilkens and Burns (1972), an evolving population with reduced eyes and pigment, which hybridizes with
surface fishes in two of the three inhabited pools. Maps and
a description are in Chapter 12.
The mix of fishes in Pool 2 had not been reported until
a study of fish hybridization in the cave was published by
Bibliowicz et al. (2013). Pool 2 contains a wide array of
intermediate, hybrid phenotypes of Astyanax jordani and
Astyanax mexicanus. Photographs of their sample of 24 individuals caught with a seine net in Pool 2 (photo) illustrate
that some fish are epigean, some are totally troglomorphic,
and some display mixed traits. One was eyeless and pigmented, and some have intermediate phenotypes, such as
low pigmentation and very small eyes. The pigmentation
state of a fish is not a good measure of its ability to make
pigment cells; therefore, the various degrees of troglomorphy
are best described by the size of the eyes, which was highly
variable among the 24 individuals.
I visited Río Subterráneo on March 20, 2013, on a field
trip from the AIM conference held at Hotel Taninul, near
Ciudad Valles. I took temperatures with a digital thermometer
(noted on the cave map) from the entrance to Pool 3 while
the others netted cavefishes in Pool 2 for a study (Bibliowicz

Table 4.8. List of 6 species from Cueva del Río
Subterráneo. Two troglobites are denoted by *.
*trichoniscid isopod, amphibious, Procambarus sp., epigean
crayfish (Figure 12.6), (Luis Espinasa, pers. comm.)
Paracophus sp.
Procambarus sp., crayfish (Figure 4.16)
*Astyanax jordani, Astyanax cavefish
Astyanax mexicanus, Mexican tetra
Pteronotus parnellii, Parnell’s Mustached Bat
Other aquatic troglobites occur in the Micos Area, the
entocytherid ostracod Sphaeromicola coahuiltecae, the
cirolanid isopod Mexilana saluposi, the stenasellid isopods
Mexistenasellus parzefalli and M. wilkensi, and the anthurid
isopod Cyathura n. sp. These species were all found in Cueva
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Table 4.9. List of 16 species from Sótano del Venadito.
Three troglobites are denoted by *.
*Anelpistina quinterensis, silverfish
*Astyanax jordani, Astyanax cavefish, aquatic
Biocrypta sp., rove beetle
Bradysia sp., dark-winged fungus gnat
Colpodes sp., ground beetle
*Hoplobunus boneti, harvestman
Metagonia tinaja, pholcid spider
Paracophus apterus, gryllid cave cricket
Paraphrynus pococki, amblypygid
Pseudocellus osorioi, ricinuleid
*Sphaeromicola cirolanae, commensal ostracod, aquatic
Strongylodesmus conspicuus, rhachodesmid millipede
Tachyperus sp., rove beetle
Tachys (s.str.) sp., ground beetle
Undescribed genus and species of Stylodesmidae
Unidentified bees (entrance pit)

Table 4.10. List of 23 species from Cueva de El Pachón.
Four troglobites are denoted by *.
*Anelpistina quinterensis, silverfish, Luis Espinasa (pers.
comm.)
Artibeus jamaicensis yucatanicus, Jamaican Fruit Bat
*Astyanax jordani, Astyanax cavefish
Craugastor augusti augusti, Barking Frog
Desmodus rotundus murinus, Common Vampire Bat
Diphylla ecaudata, Hairy-legged Vampire Bat
Dissochaetus aztecus, leiodid beetle
Eleutherodactylus dennisi, Rana-chirriadora de Dennis
Epierus sp., clown beetle
Glossophaga soricina leachii, Pallas’ Long-tongued Bat
Lepidophyma micropholis Walker, Lagartija-nocturna de
cueva
Natalus stramineus, Mexican Funnel-eared Bat
Neotoma angustapalata, Tamaulipan Woodrat
Pachyteles urrutiai, ground beetle
Paracophus apterus, gryllid cave cricket
Pteronotus parnellii, Parnell’s Mustached Bat
Ptomaphagus elabra, leiodid beetle
Sotanostenochrus mitchelli
*Spelaeomysis quinterensis (probably), Luis Espinasa and
Sylvie Retaux, photo
*Speocirolana pelaezi
Tachys (s.lat.) sp., ground beetle
Trichobius caecus, bat fly
Unidentified Diptera

del Huisache by William H. Russell on November 28, 1971,
and by Horst Wilkens in late 1972 (Bowman 1975, Reddell
1981). Perhaps a detailed study of Cueva del Río Subterráneo
would discover these species.
Sótano del Venadito
This deep cave has 16 species with three troglobites, but
more study is needed. The ricinuleid Pseudocellus osorioi
probably was collected from guano or soil, but no details
are available. The occurrence of the commensal ostracod
Sphaeromicola cirolanae indicates that Speocirolana must
be present, although it was not recorded yet.
Cueva de El Pachón
The first scientific visit to Pachón was on December 7,
1945, by Candido Bolívar y Pieltain, A. Dampf, Federico
Bonet, José Álvarez del Villar, and R. Hernandez Corzo, who
collected the cavefish later described by José Álvarez del
Villar in 1946 as Anoptichthys antrobius. They have become
known in the cavefish literature as “Pachonfish.” Although
well known, Cueva de El Pachón did not receive intensive
biological study until 2016.
Only 23 species are recorded, and the only stygobite
for many years was Astyanax jordani. Studies in the cave in
March, 2016 by Luis Espinasa (pers. comm.), Sylvie Rétaux,
and others recorded the silverfish Anelpistina quinterensis,
the cirolanid isopod Speocirolana pelaezi, and the mysid
shrimp Spelaeomysis quinterensis (probable identifications)
(Figures 4…) The perched cave lake is a permanent body
of water, like a natural cistern (Elliott, 2015a). See Chapter
8 for the cave description and map.
The energy sources supporting the large Pachón cavefish
population derive from bat colonies located above the cave
lake and from influx of plant debris washed into the system
(Mitchell et al. 1977).
In March 1971 Mel Brownfield and I made cavefish
population estimates in Sótano de Yerbaniz and Cueva d
El Pachón. A wooden boat from the ejido was stationed in
Pachón, and we used it for our work. Fishes were marked
with a small caudal fin clip, and a control sample of clipped
and unclipped fishes was kept in a polystyrene foam aquarium
in the cave for three days to gauge the minor effects of the
clip. At that time the lake in Pachón was nearly covered with
floating plant debris and large seed hulls. Using a two-census, mark-recapture method (Lincoln Index), I statistically
estimated the Pachón cavefish population at about 9,800 ±
8,502 (these numbers were transposed in Mitchell et al. 1977).
The estimate was decreased because of a small deleterious
effect from the fin clips. This population has existed for a
very long time, as indicated by the advanced troglomorphy
of its cavefishes.
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Overview of Cave Fauna in the Chamal
and Gómez Farías Areas
The vertical fish caves northwest of Ciudad Mante
have had only a few collections, so they are summarized
as a group. These caves tend to have several groundwater
stygobites. Sótano de Vásquez, the deepest cavefish site, has
two troglobites besides Astyanax jordani: the amblypygid
Paraphrynus baeops and the cirolanid isopod Speocirolana
pelaezi. Bee Cave has the cave mysid Spelaeomysis quinterensis, the cave cirolanid Speocirolana bolivari, and the
commensal ostracod Sphaeromicola cirolanae. Unidentified bees are reported from the entrances of Bee Cave and
Vásquez. Bee Cave has the centipede Newportia sabina and
the frog Eleutherodactylus longipes. Only Astyanax jordani
is recorded from Sótano del Caballo Moro.
Farther north near Gómez Farías, the largest cave, Sótano
del Molino has only had a basic collection of aquatic species,
which includes Astyanax jordani, Speocirolana pelaezi, and
Sphaeromicola cirolanae. The fish cave, Sótano de Jineo,
contains the widespread troglobitic silverfish Anelpistina
quinterensis, and Sótano Escondido is known only for the
cavefish.
My impression from working in nearly all of these northern caves is that they do not directly receive large amounts
of plant debris from the surface, just the occasional creature
that falls in. Sótano de Vásquez is perched on a high ridge
with only a short arroyo, but in the past it must have had an
extensive arroyo and large floods. Vásquez has large amounts
of dry paleoguano in its first level, the Guano Trenchlands
and the Guano Drift Room. Few bats have been recorded
in the northern caves. Therefore, it seems that the cavefish
population in the Chamal and Gómez Farías Areas must
be supported by groundwater fauna and organic materials
transported from far away. In Chapters 2 and 4 I discuss
the putative subterranean “Río Chamal” that flows toward
Nacimiento del Río Frío. In Chapter 6 I discuss the huge
groundwater rises in the Gómez Farías Area, which brings
cavefishes up as much as 100 m into the caves.

Conclusions
After reviewing the ecology of ten important Astyanax
caves, it is apparent that Soyate, Pachón, and Yerbaniz all
have large cavefish populations, yet Soyate seems to have
relatively low food input but huge fluctuations in the water
table and huge groundwater flow (see Chapter 10). One
hypothesis (Elliott 2015b) is that Soyate’s cavefishes put
on fat during the wet season when food flows through the
system, but starve during the dry season or even cannibalize
each other.
There may be extremely large numbers of cavefishes in
the El Abra region below the water table, but not in upper
pools. Soyate’s large population of cavefishes, but small
apparent food input is interesting to cavefish biologists because of its implications for gene flow among semi-isolated
populations. The vertical dimension of the caves must be kept
in mind. Small, upper-level populations may sometimes die
out, or experience genetic bottlenecking and fixation or loss
of some alleles through inbreeding. Large populations could
incorporate the results of these genetic drift “experiments,”
so to speak, when floods reconnect them temporarily to
upper level pools. The large populations could secondarily
transmit some of these alleles to other caves through the deep
aquifer. Perhaps this is why some alleles are widespread
while others are rare.
Conservation efforts for the Mexican cavefish caves
must begin. Land clearing and runoff of too much sediment,
petroleum products, chemicals, and trash could adversely
affect the cavefish and groundwater (Elliott 2007 2015b). The
cavefish is dependent on natural flood debris, bat colonies,
and other cave fauna for food, therefore natural arroyos and
bat colonies should be protected. A few fish caves already
are within the Reserva de la Biósfera El Cielo in the Sierra
de Guatemala. Perhaps some of the cave clusters and arroyos
could be included as satellites of the Reserva de la Biósfera
Sierra de El Abra Tanchipa.

(chapter continues overleaf with annotated species list)
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Annotated Species List
Most of the species listed here were covered in Reddell and Mitchell 1971a 1971b, Reddell and Elliott
1973a 1973b, Reddell 1981, and Elliott 2015b. More recent papers are cited below. As there were
many taxonomic changes over the years, I updated the higher taxa by checking against the Integrated
Taxonomic Information System (ITIS 2018) and other sources. Included are 306 species from the
Sierra de El Abra Region including the fish cave areas of the lowland Sierra de Guatemala, the areas
of Micos, Tamasopo, and San Nicolás de los Montes, and nacimientos. Thirty-four of these species are
troglomorphic (Table 4.1).
PHYLUM PROTOZOA
CLASS SARCODINA
Order Amoebida
Family Amoebidae
Amoeba sp., aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
Order Heliozoida
Family Actinophryidae
Actinophrys sp., aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
Order Testacida
Family Arcellidae
Arcella vulgaris Ehrenberg, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Family Difflugidae
Centropyxis aculeatus Ehrenberg, aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
CLASS CILIATA
Order Gymnostomatida
Family Colepidae
Coleps sp. cf. hirtus (Mueller), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
Order Peritrichida
Family Vorticellidae
Vorticella sp. cf. microstoma Ehrenberg, aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
PHYLUM CNIDARIA
CLASS HYDROZOA
Order Hydroidea
Family Hydridae
Hydra sp., aquatic
Records: San Luis Potosí: Cueva de la Curva (Zagmajster et al. 2011), Cueva de Los Sabinos (Osorio Tafall 1943).
PHYLUM ROTIFERA
CLASS BDELLOIDEA
Order Philodinida
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Family Philodinidae
Philodina roseola Ehrenberg, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
CLASS MONOGONTA
Order Flosculariacea
Family Flosculariidae
Sinantherina socialis (Linnaeus), aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Order Ploima
Family Brachionidae
Lepadella patella (Mueller), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
Monostyla closterocerca Schmarda, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Monostyla quadridentata Ehrenberg, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Platyias pawlus (Mueller), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Osorio Tafall 1943.
PHYLUM ANNELIDA
CLASS CLITELLATA
Order Branchiobdellida, leech-like worms
Family Branchiobdellidae
Cambarincola macrodonta Ellis, aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Hobbs 1941, Osorio Tafall 1943, Rioja 1942 1943. Comment: This worm
was taken from the crayfish, Procambarus acutus cuevachicae.
Order Oligochaeta, earthworms
Family Acanthodrilidae
Diplocardia sp., aquatic
Records: San Luis Potosí: Cueva Chica. Comment: Two poorly preserved juveniles were collected.
Family Aelosomatidae
Aelosoma sp., aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Family Ocnerodrilidae
Eukerria saltensis (Beddard), aquatic
Records: Tamaulipas: Cueva de la Florida. Bibliography: Gates 1971.
Family Octochaetidae
Dichogaster sp., aquatic
Records: San Luis Potosí: Cueva de los Monos; Tamaulipas: Cueva de la Florida. Comment: Material from Cueva de El Pachón
was too poorly preserved to be positively placed in this genus.
Dichogaster sp. ,aquatic
Records: ?Cueva de Ojo de Agua de Manantiales (Cueva de Tres Manantiales). Comment: Specimens from this cave were too
poorly preserved for positive identification, but probably belong to this genus.
Trigaster reddelli Gates, aquatic
Records: San Luis Potosí: Sótano de Yerbaniz. Bibliography: Gates 1971.
Trigaster vallesensis Gates, aquatic
Records: San Luis Potosí: Sótano de Yerbaniz. Bibliography: Gates 1971.
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Family Acanthodrilidae
Diplocardia sp. ,aquatic
Records: Bee Cave. Comment: This may represent an undescribed endemic species.
Family Naididae (Tubificidae), detritus worms
Aulophorus sp., aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
PHYLUM MOLLUSCA
Order Stylommatophora, terrestrial pulmonate snails and slugs
Family Subulinidae
Lamellaxis (Allopeas) gracilis (Hutton)
Records: San Luis Potosí: Sótano de la Tinaja. Comment: This terrestrial snail was taken from cave walls in darkness.
Lamellaxis mexicanus (Pfeiffer)
Records: San Luis Potosí: Sótano de la Tinaja. Comment: This terrestrial snail was taken from cave walls in darkness. Comment:
Formerly listed as Leptinaria mexicana (Pfeiffer) in Reddell and Mitchell 1971.
PHYLUM ARTHROPODA
SUBPHYLUM CRUSTACEA

CLASS BRANCHIOPODA
Order Diplostraca
Suborder Cladocera, cladocerans, water fleas
Family Chydoridae
Alona sp., aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Family Daphnidae
Ceriodaphnia lacustris Birge, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
CLASS MAXILLOPODA
SUBCLASS COPEPODA, copepods
Order Calanoida
Family Diaptomidae
*Diaptomus (Microdiaptomus) cokeri Osorio Tafall, aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Anonymous 1942, Osorio Tafall 1942 1943.
Order Cyclopoida
Family Cyclopidae
Cyclops (Acanthocyclops) robustus Sars, aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Eucyclops ?serrulatus (Fischer), aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943. Comment: This species is
only tentatively identified from these two caves.
Eucyclops (Tropocyclops) prasinus (Fischer), aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Macrocyclops albidus (Jurine), aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Paracyclops sp. cf. fimbriatus (Fischer), aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943, Rioja 1953.
Thermocyclops inversus Kiefer, aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
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Order Harpacticoida
Family Canthocamptidae
Canthocamptus sp., aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Nitocra sp., aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Attheyella sp. cf. pilosa Chappuis, aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Bowman, Prins, and Morris 1968, Osorio Tafall
1943.
CLASS OSTRACODA, ostracods, seed shrimp
SUBCLASS PODOCOPA
Order Podocopida
Family Candonidae
Candona sp., aquatic
Records: San Luis Potosí: Cueva Chica and Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
Family Cyprididae
Cypris sp., aquatic
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Osorio Tafall 1943.
FamiIy Entocytheridae
Ankylocythere sinuosa (Rioja), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Hart 1962, Hobbs 1971, Rioja 1941 1941a; 1951.
*Sphaeromicola cirolanae Rioja, aquatic
Records: San Luis Potosí: Sótano del Arroyo, Sotanito de Montecillos, Sótano de Pichijumo, Cueva de Los Sabinos, Sótano del
Tigre, Cueva de la Curva, Sótano de Matapalma, Sótano de las Piedras, and Sótano de Yerbaniz; Tamaulipas: Bee Cave, Cueva de
la Florida, Grutas de Quintero, Cueva de El Pachón, Sótano de El Molino, Sótano del Venadito. Bibliography: Hart 1962, Hobbs
1971, Hobbs and Hobbs 1973, Rioja 1951. Comment: This troglobitic commensal ostracod has been taken from Speocirolana
bolivari and S. pelaezi in Grutas de Quintero. In the other caves it is known from S. pelaezi.
CLASS MALACOSTRACA
SUPERORDER PERACARIDA
Order Mysida, mysids, opossum shrimp
Family Lepidomysidae
*Spelaeomysis quinterensis (Villalobos), aquatic
Records: San Luis Potosí: Sótano de la Tinaja. Tamaulipas: Bee Cave, Cueva de El Pachón (probably), Grutas de Quintero.
Bibliography: Villalobos 1951, Bowman 1973, Sbordoni and Argano 1972, Pesce and Iliffe 2002. Comment: A single mysid was
taken from the terminal lake in Sótano de la Tinaja. Mysids are abundant about pieces of wood in pools in Grutas de Quintero. In
Bee Cave a single specimen of this marine relict was collected in the same pool in which Speocirolana bolivari was taken. Mysids
are filter feeders, omnivores that feed on algae, detritus and zooplankton. Also collected from a cave spring on the Rio Guayalejo,
Tamaulipas.
Order Isopoda, isopods, pillbugs, sowbugs
Suborder Flabillifera
Family Cirolanidae
*Speocirolana sp., aquatic
Records: San Luis Potosí: Cueva de Otates. Comment: Observed by William R. Elliott in the cave stream, May 31, 1974.
*Speocirolana bolivari (Rioja), aquatic
Records: Tamaulipas: Bee Cave, Cueva del Nacimiento del Río Frío (21.5 °C, pH = 7.76, O2 3.4-4.4 mg/l), Grutas de Quintero.
Comment: Bibliography: Rioja 1951 1953a, Villalobos 1951, Hobbs and Hobbs 1973, Sbordoni and Argano 1972, Hendrickson
et al. 2001. Comment: This abundant species is found in deep still pools. This species co-occurs with S. pelaezi in Ojo Encantado,
Ciudad Victoria, Tamaulipas, and with S. endeca in caves of the Purificación Area west of Ciudad Victoria, Tamaulipas.
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*Speocirolana pelaezi (Bolívar), aquatic
Records: San Luis Potosí: Sótano del Arroyo, Cueva Chica, Cueva de la Curva, Sotanito de Montecillos, Sótano de Pichijumo,
Sótano de las Piedras, Cueva de Los Sabinos, Sótano del Tigre, and Sótano de la Tinaja; Sótano de Coatimundi, Sótano de
Matapalma, and Sótano de Yerbaniz. Tamaulipas: Cueva de la Florida, Cueva de El Pachón, and Grutas de Quintero, Sótano de El
Molino, Cueva de Ojo de Agua de Manantiales (Tres Manantiales), and Sótano de Vásquez. Bibliography: Bolívar 1950, Osorio
Tafall 1943; Rioja 1951; 1953a; Schultz 1965. Hobbs and Hobbs 1973, Sbordoni and Argano 1972. Comment: This widespread
stygobite is usually taken from small elevated pools not inhabited by the Astyanax jordani. It also has been found in Cueva de la
Mina at high altitude in the Sierra de Guatemala and in Potreritos, Nuevo León and Ojo Encantado, Ciudad Victoria, Tamaulipas,
México, where it coexists with S. bolivari.
Speocirolana prima Schotte 2002, aquatic
Records: Nacimiento del Río Mante (type locality), Tamaulipas.
Speocirolana pubens Bowman 1982a, aquatic
Records: San Luis Potosí: Cueva La Bonita, San Nicolás de los Montes, 30 km west of Ciudad Valles; Tamaulipas: Cueva del Ojo
de Agua de Manantiales.
Suborder Asellota
Family Stenasellidae
Mexistenasellus parzefalli Magniez 1972, aquatic
Records: Cueva del Huizache (type locality, 24 °C), coexists with M. wilkensi in a pool with bat guano. Bibliography: Magniez
1972 1973, Argano 1977.
Mexistenasellus wilkensi Magniez 1972, aquatic
Records: Cueva del Huizache (type locality, 24 °C), coexists with M. parzefalli. Bibliography: Magniez 1972 1973, Argano 1977.
Family Sphaeroniscidae (terrestrial)
*Spherarmadillo cavernicola Mulaik
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Mulaik 1960; Schultz 1970a. Schultz 1970.
Family Trichoniscidae
*Brackenridgia bridgesi (Van Name)
Records: San Luis Potosí: Boca [Cueva] del Abra, Sótano del Arroyo, Cueva Chica, Ventana Jabalí, Cueva de Los Sabinos, Sótano
del Tigre, Sótano de la Tinaja; Tamaulipas: Cueva de El Pachón, Grutas de Quintero. Bibliography: Johnson and Heath 1977,
Mulaik 1960, Rioja 1950 1955, Vandel 1965a, Van Name 1942. Comment: This amphibious species is usually found on pieces
of rotting wood and both within and along the edges of pools. Reddell 1981 says that Johnson and Heath (1977) estimated the
population size of this isopod in Cueva Chica to be about 533 individuals. It or a similar species is abundant on walls above pools
in Cueva del Río Subterráneo near Micos (Luis Espinasa pers. comm.). It also has been found in Cueva de la Mina in the Sierra de
Guatemala.
*Cylindroniscus vallesensis Schultz
Records: San Luis Potosí: Cueva Pinta. Bibliography: SchuItz 1970. Comment: This amphibious species was found in a moist
area among small pieces of wood. This species has been collected from rotten wood and from pools. It is known from both the
vicinity of pools and underwater.
*Cylindroniscus sp. nr. vallesensis Schultz
Records: San Luis Potosí: Sótano de Yerbaniz.
SUPERORDER EUCARIDA
Order Decapoda, crayfish, prawns, shrimp
Family Astacidae
Procambarus sp., aquatic
Records: San Luis Potosí: Cueva del Río Subterráneo, Sótano de Pichijumo. Comment: In 2016 Patricia Ornelas-García
photographed a crayfish walking on mud in Cueva del Río Subterráneo (see Chapter 12, Figure 12.6). A single juvenile crayfish
male was collected in Pichijumo. These crayfishes are accidental occurences. Bibliography: Reddell and Mitchell 1971.
Procambarus acutus cuevachicae (Hobbs), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Hobbs 1941 1971, Villalobos 1953 1958 Reddell and Mitchell 1971.
Comment: This crayfish is abundant in Pool 2 in the cave.
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Family Palaemonidae
Macrobrachium carcinus (Linnaeus), aquatic
Records: San Luis Potosí: Cueva Chica. Bibliography: Breder 1942. Comment: This rarely seen, large river prawn must have
come from the Río Tampaón via groundwater.
*Troglomexicanus perezfarfantae (Villalobos), aquatic
Records: San Luis Potosí: Sótano de la Tinaja.
Comment: This small shrimp was originally identified as Troglocubanus sp. A single female of this new species was collected by
John Fish and David McKenzie in the large terminal lake, 107 m long and 9 m wide, with a temperature of 22.5°C, near the deepest
section of Tinaja. Bibliography: Reddell 1967a, Villalobos 1971, Strenth 1976: 13; Hobbs et al. 1977: 64; Holthuis 1977: 181;
Mitchell et al. 1977, Reddell1981, Villalobos 1982, Holthuis 1986, Villalobos et al. 1993 1999, Alvarez et al. 1996.
*Troglomexicanus tamaulipasensis Villalobos, Álvarez, and Iliffe, aquatic
Records: Tamaulipas: Cueva del Nacimiento del Río Frío. Comment: A new species of blind shrimp collected on March 10, 1997,
by T.M. Iliffe and D.A. Hendrickson. Holotype carapace length 5.6 mm, total length 17.0 mm. Bibliography: Villalobos, Álvarez,
and Iliffe 1999.
*Troglomexicanus huastecae Villalobos, Álvarez, and Iliffe, aquatic
Records: San Luis Potosí: Manantial [Nacimiento] de San Rafael de los Castro. Comment: A new species of blind shrimp
collected by T.M. lliffe and D.A. Hendrickson, March 13, 1997. Holotype carapace length 8.0 mm, total length 21.0 mm.
Bibliography: Villalobos, Álvarez, and Iliffe 1999.
SUBPHYLUM CHELICERATA
CLASS ARACHNIDA
Order Scorpiones, scorpions
Family Chactidae
*Sotanochactas elliotti (Mitchell)
Records: San Luis Potosí: Sótano de Yerbaniz. Bibliography: Mitchell, 1971a, Franke x, Elliott 2015b. Comment: Discovered in
1969 and originally placed in Typhlochactas by Mitchell, three specimens of this species have been found on wet walls only in the
Blind Scorpion Passage on Level 2. It remains the world’s most troglomorphic scorpion, and was placed in the monotypic genus
Sotanochactas by Francke to recognize its uniqueness and morphological differences from other chactids (Figure 4.9).
Family Vejovidae
Vejovis sp. (mexicanus group)
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: A single female of this species was collected.

Figure 4.9. Sotanochactas elliotti, the world’s
rarest and most cave-adapted scorpion,
about 10 mm long and translucent, known
only from Yerbaniz. Robert W. Mitchell
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Order Pseudoscorpiones
Family Bochicidae (Vachoniidae)
*Paravachonium bolivari Beier
Records: Tamaulipas: Grutas de Quintero. Bibliography: Beier, 1956; Chamberlin and Malcolm, 1960. Bibliography: Muchmore,
1972; 1973.
Family Chernetidae
Unidentified genus and species
Records: San Luis Potosí: Cueva Escondida, Ventana Jabali, Sótano de Pichijumo,Cueva Pinta, Cueva de Los Sabinos, Cueva de
Taninul n. 1, Sótano de la Tinaja, and Cueva de Valdosa; Tamaulipas: Cueva de El Abra, Cueva de la Florida, Grutas de Quintero,
and Cueva de El Pachón. Comment: These specimens were all taken from bat guano.
Hesperochernes sp.
Records: San Luis Potosí: Sótano del Tigre and Cueva de Valdosa; Tamaulipas: Cueva de El Pachón and Grutas de Quintero.
Comment: Specimens listed earlier as an unidentified genus and species of chernetid from Grutas de Quintero and Cueva de
Valdosa have now been determined to belong to this genus.
?Semeiochernes sp.
Records: San Luis Potosí: Cueva de los Monos and Cueva de Valdosa. Tamaulipas: Grutas de Quintero (a single male of this
new species was found on bat guano), Cueva de San Rafael de los Castro (three males were taken from bat guano), Cueva Grande
del Arroyo Seco, Cueva de la Florida. Comment: All previous records of this genus in Mexican caves should be considered
questionable.
Family Chthoniidae
Aphrastochthonius sp.
Records: Tamaulipas: Cueva de la Florida. Comment: This is a new species of this rare genus, previously known only from
Alabama.
*Aphrastochthonius parvus Muchmore
Records: Tamaulipas: Cueva de la Florida. Bibliography: Muchmore, 1972a. Comment: This species was previously listed as
Aphrastochthonius sp.
*Aphrastochthonius russelli Muchmore
Records: San Luis Potosí: Cueva Pinta. Bibliography: Muchmore, 1972a.
Tyrannochthonius sp.
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: A single male of an apparent new species was collected.

Figure 4.10. Agastoschizomus lucifer, Sótano de la
Tinaja. A small arachnid predator, but the largest
species of the Order Schizomida. William R. Elliott

Chapter 4—Cave Ecology and Fauna

67

Order Uropygi, uropygids, whip-scorpions, vinegaroons
Family Thelyphonidae
Mastigoproctus giganteus Lucas
Records: San Luis Potosí: Ventana Jabalí. Bibliography: McKenzie, 1965. Comment: This large, dark vinegaroon is usually
found on walls near the cave entrance.
Order Schizomida, schizomids, short-tailed whipscorpions
Family Hubbardiidae
Stenochrus sp.
Records: San Luis Potosí: Sótano del Arroyo, Cueva Grande, and Ventana Jabalí; Tamaulipas: Cueva de San Rafael de los Castro.
Bibliography. McKenzie 1965. Comment:This material is represented only by females or immatures so specific determinationis
difficult or impossible.
Sotanostenochrus cookei (Rowland)
Records: San Luis Potosí: Sótano de la Tinaja and Sótano de Yerbaniz. Bibliography: Rowland, 1971a, Reddell and Cokendolpher
1991.
Sotanostenochrus mitchelli (Rowland)
Records: Tamaulipas: Cueva de la Florida and Cueva de El Pachón. Bibliography: Rowland,1971a, Reddell and Cokendolpher
1991.
Stenochrus mexicanus (Rowland)
Records: San Luis Potosí: Cueva Chica, Sótano de Pichijumo, Cueva de Taninul n. 1, Sótano del Tigre. Bibliography:
Rowland,1971a, Reddell and Cokendolpher 1991.
Family Protoschizomidae
*Agastoschizomus lucifer Rowland
Records: San Luis Potosí: Sótano de Matapalma, Sótano de la Tinaja, Sótano de Yerbaniz. Bibliography: Rowland 1971.
Comment: This is the largest species of the Order Schizomida, 12 mm long (Figure 4.10 by Elliott). Rowland (1971) thinks this
species is cave-limited and it is designated as a troglobite here. It is known only from three caves in the Sierra de El Abra.
Order Amblypygi, amblypygids, tail-less whip scorpions, scorpion-spiders
Family Phrynidae
*Paraphrynus baeops Mullinex
Records: Tamaulipas: Cueva de la Florida, Grutas del Puente, Sótano de Santa Elena, and Sótano de Vásquez (type locality).
Bibliography: Mullinex 1975, Reddell 1981.
Comment: This species possesses median eyes which are greatly reduced in size and lacking in pigment;
and the median ocular tubercle is absent.
Paraphrynus pococki Mullinex
Records: San Luis Potosi: Cueva Chica, Cueva de Taninul n. 1, Cueva de Tantobal, Cueva de Valdosa, Sótano de Pichijumo,
Sótano del Tigre, Sótano de la Tinaja, Sótano de Yerbaniz. Tamaulipas: Cueva de la Florida, Cueva de San Rafael de los Castro,
Grutas de Quintero, Sótano del Venadito. Comment: This is the commonly occurring species in the caves of the Sierra, where it is
frequently abundant on cave walls and floor (Figure 4.11). Bibliography: Mullinex 1975, Reddell 1981.
Order Araneae, spiders
Family Theraphosidae, “tarantulas”
Schizopelma sp.
Records: San Luis Potosí: Cueva Chica, Sótano de las Piedras, Sótano de Manuel, Sótano de la Tinaja and Cueva de Los Sabinos,
Tamaulipas: Cueva de la Florida and Cueva de los Pajaros (part of Cueva de la Florida). Bibliography: McKenzie, 1965.
Family Ctenizidae, trapdoor spiders
Cyclocosmia sp.
Records: San Luis Potosí: Sótano del Tigre. Comment: An adult female was collected on guano in the bat passage. This was
previously listed under a synonym, Chorizops sp.
Family Araneidae, orbweavers
Neosconella pegnia Walckenaer
Records: San Luis Potosí: Sótano del Arroyo. Comment: A single male of this species was collected.
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Family Argiopidae. orb-weavers
Meta sp.
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: Only immature specimens were collected.
Wendilgarda mexicana Keyserling
Records: San Luis Potosí: Cueva Chica. Bibliography: Archer, 1953.
Family Barychelidae, brushed trapdoor spiders
Zygopelma sp.
Records: Tamaulipas: Grutas de Quintero.
Family Clubionidae, sac spiders
Corinna sp.
Records: San Luis Potosí: Cueva de Taninul n. 1; Tamaulipas: Cueva de la Florida, Cueva de San Rafael de los Castro. Comment:
Specimens from Cueva de Taninul n. 1 were immature; a male from Cueva de la Florida may represent a new species.
Strotarchus sp.
Records: Tamaulipas: Cueva de El Abra. Bibliography: Reddell 1965.
Family Ctenidae, wandering spiders
Ctenus sp.
Records: San Luis Potosí: Cueva del Río Subterraneo, Sótano del Arroyo, Ventana Jabalí, Cueva de Los Sabinos, Cuevacita del
Sotanito, Cueva de Taninul n. 1, Sótano de la Cuesta, Sótano de la Estrella, and Cueva de los Monos, and Sótano de la Tinaja;
Tamaulipas: Cueva de la Florida, Sótano de Santa Elena and Cueva de San Rafael de los Castro. Bibliography: McKenzie, 1965.
Comment: This material may belong to C. mitchelli.

Figure 4.11 (below). Paraphrynus pococki, the commonly seen amblypygid in the El Abra. William R. Elliott
Figure 4.12 (right). Ctenus mitchelli, Cueva del Nacimiento
del Río Frío. William R. Elliott. Also see Figure 4.16.
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Ctenus mitchelli Gertsch
Records: San Luis Potosí: Cueva Chica, Cueva del Leon, Sótano de Pichijumo, and Cueva de Valdosa; Tamaulipas: Cueva de El
Pachón and Grutas de Quintero. Bibliography: Gertsch, 1971.
Family Filistatidae, crevice weaver spiders
Filistata hibernalis (Hentz)
Records: Tamaulipas: Cueva de los Pájaros. Comment: This species was taken from near the entrance.
Family Leptonetidae, leptonetids
Leptoneta sp.
Records: Tamaulipas: Cueva de El Pachón. Comment: This genus is represented by several species in Mexican caves.
Family Lycosidae, wolf spiders
Lycosa sp.
Records: San Luis Potosí: Sótano de Pichijumo. Comment: No adult specimens were collected.
Family Linyphiidae, sheet weaver spiders
Erigone monterreyensis Gertsch
Records: San Luis Potosi: Sótano de la Tinaja.
Family Nesticidae, scaffold web spiders
Nesticus sp.
Records: Tamaulipas: Cueva de El Pachón. Comment: This record was previously listed under Nesticus pallidus.
Nesticus pallidus Emerton
Records: San Luis Potosí: Sótano del Arroyo, Cueva Chica, Ventana Jabalí, Sótano de Pichijumo, Cueva de Los Sabinos, Sótano
del Tigre, Sótano de la Tinaja, Sótano de las Piedras, and Sótano de Yerbaniz; Tamaulipas: Cueva de El Pachón. Bibliography:
Gertsch, 1971.
Family Oonopidae, goblin spiders
Triaeris patellaris Bryant
Records: San Luis Potosí: Sótano de Pichijumo and Cueva de Los Sabinos. Comment: This species is also known from a cave in
Veracruz.
Family Pholcidae, cellar spiders
Metagonia sp.
Records: San Luis Potosí: Sótano de las Piedras; Tamaulipas: Sótano de Santa Elena.
Metagonia pachona Gertsch
Records: Tamaulipas: Cueva de El Pachón. Bibliography: Gertsch 1971.
Metagonia pasquinii Brignoli
Records: San Luis Potosi: Cueva de Los Sabinos.
Bibliography: Brignoli, 1972. Comment: This species was previously cited as Metagonia tinaja Gertsch.
Metagonia tinaja Gertsch
Records: San Luis Potosí: Sótano del Arroyo, Sótano del Tigre, Sótano de la Tinaja, Sótano de Matapalma, and Sótano de
Yerbaniz. Tamaulipas: Sótano del Venadito. Bibliography: Gertsch, 1971, 1973; Bibliography: Brignoli, 1972..
Micromerys sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: No adults of this genus were collected.
Modisimus sp.
Records: San Luis Potosi: Sótano de Yerbaniz.
Modisimus boneti Gertsch
Records: San Luis Potosí: Cueva Chica, Sótano de los Monos and Cueva de Taninul n. 1. Tamaulipas: Cueva de la Florida.
Bibliography: Gertsch, 1971, Gertsch, 1973.
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Modisimus texanus Banks
Records: San Luis Potosi: Sótano de la Tinaja.
Bibliography: Gertsch, 1973.
Pholcophora elliotti Gertsch
Records: San Luis Potosí: Sótano de las Piedras and Cueva de Taninul n. 1. Bibliography: Gertsch,1971, Brignoli, 1972
Physocyclus globosus (Taczanowski)
Records: San Luis Potosi: Sótano de la Tinaja.
Bibliography: Gertsch, 1973.
Family Salticidae, jumping spiders
Corythalia sp.
Records: Tamaulipas: Cueva de El Abra. Comment: This is an accidental.
Family Scytodidae, spitting spiders
Loxosceles sp.
Records: San Luis Potosí: Cueva Escondida, Cueva de Taninul n. 4, Cueva del León. Bibliography: Reddell 1965. Comment:
This material represents at least one new species.
Loxosceles valdosa Gertsch
Records: San Luis Potosi: Cueva de Los Sabinos, Cuevacita del Sotanito, Cueva de Taninul n. 1, and Cueva de Valdosa;
Tamaulipas: Cueva de El Abra, Cueva de San Rafael de los Castro, and Grutas de Quintero.
Bibliography: Gertsch, 1973. Comment: The specimens from Cueva de Los Sabinos were previously listed under Loxosceles
bolivari Gertsch and the remainder under Loxosceles sp.
Scytodes sp.
Records: Tamaulipas: Grutas de Quintero. Comment: The specimens collected were immature.
Scytodes fusca Walckenaer
Records: San Luis Potosí: Cueva de Taninul n. 1.
Family Symphytognathidae
Maymena chica Gertsch
Records: San Luis Potosí: Sótano de Pichijumo, Cueva Pinta, Cueva de Taninul n. 4, Sótano del Tigre, Sótano de la Cuesta, Sótano
de la Estrella, Joya de Higueron, and Cueva de los Monos, and Sótano de la Tinaja. Bibliography: Gertsch, 1971.
Family Theridiidae, cobweb spiders
Coleosoma floridanum (Banks)
Records: San Luis Potosí: Cueva de Taninul n. 1. Comment: A single female of this species was collected.
Dipoena sp.
Records: San Luis Potosi: Sótano de la Cuesta. Comment: This is apparently a new species.
Euryopis spinigera O.P.-Cambridge
Records: San Luis Potosí: ?Cueva Chica. Bibliography: Levi, 1954. Comment: This species mayor may not have been taken
from inside the cave.
Stemmops bier O.P.-Cambridge
Records: Tamaulipas: Cueva de El Pachón. Comment: Several specimens were collected in the main passage.
Theridion dilutum Levi
Records: San Luis Potosí: Sótano del Arroyo. Comment: A female was collected.
Thymoites deprus (Levi)
Records: San Luis Potosí: Cueva Chica. Bibliography: Levi, 1959.Tidarren sp. Comment: Only immature specimens were
collected.
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Family Thomisidae, crab spiders
Xysticus robinsoni Gertsch
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Gertsch 1953.
Family Uloboridae, cribellate orb weavers
Uloborus variegatus O.P.-Cambridge
Records: Tamaulipas: Cueva de la Florida and Cueva de los Pajaros. Comment: This species is probably a trogloxene.
Order Ricinulei, ricinuleids
Family Ricinoididae
Pseudocellus sp.
Records: San Luis Potosí: Cueva de Valdosa. Comment: This species is similar to but possibly distinct from P. osorioi.
Pseudocellus osorioi (Bolivar)
Records: San Luis Potosí: Cueva de Los Sabinos, Cueva de Taninul n.1, Sótano del Tigre; Tamaulipas: Cueva de la Florida, Grutas
de Quintero, Sótano del Venadito. Bibliography: Anonymous 1942, Bolivar 1946, Coronado 1970, Mitchell 1969a 1970, Sbordoni
and Argano 1972. Comment: This large species is abundant in Sótano del Tigre, where they appear to be long-legged ticks living
in bat guano, similar to their environment in Cueva de la Florida. They are not ticks, but free-living, ancient arachnids with unusual
anatomy and reproductive habits. Females carry one large egg, propped under the hood on the cephalothorax like hood of a car. The
male’s mating structures are on the tips of the third pair of legs.
Pseudocellus pelaezi (Coronado)
Records: San Luis Potosí: Sótano de Manuel and Cueva de Taninul n. 1; Tamaulipas: Cueva de la Florida. Bibliography:
Coronado 1970; Mitchell 1969a; 1970 Sbordoni and Argano 1972. Comment: Cueva de Taninul n. 1 and in Cueva de la Florida
both have large populations of this species as well as P. osorioi.
Order Opiliones, harvestmen, opilionids
Family Cosmetidae
Cynorta jamesoni Goodnight and Goodnight
Records: San Luis Potosí: Sótano de la Cuesta and Sótano de la Estrella; Tamaulipas: Cueva de la Florida and Cueva de El Pachón.
Bibliography: Goodnight and Goodnight 1973.
Family Phalangodidae
*Hoplobunus boneti (Goodnight and Goodnight)
Records: San Luis Potosí: Cueva de la Curva, Sótano de Matapalma, Sótano de Pichijumo, Cueva Pinta, Cueva de Los Sabinos,
Sótano de Soyate, Sótano del Tigre, Sótano de la Tinaja, Cueva de Valdosa, and Sótano de Yerbaniz, Sótano de Coatimundi,
Cueva de los Monos, Sótano de la Pipa, and Cueva de Tanchipa; Tamaulipas:Sótano del Venadito. Bibliography: Goodnight and
Goodnight 1942 1945 1971, Mitchell 1971, Goodnight and Goodnight 1973. Comment: Other species have been moved from
Hoplobunus to Chinquipellobunus in the family Stygnopsidae, but apparently not this one. This common species is found on cave
walls or silt banks (Figure 4.14).

Figure 4.13. Pseudocellus sp. from Trono Cave, Quintana Roo, is a long-legged ricinuleid similar in appearance
to P. osorioi from the Sierra de El Abra. Jean Krejca
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Karos parvus Goodnight and Goodnight
Records: Tamaulipas: Cueva de El Pachón and Grutas de Quintero. Bibliography: Goodnight and Goodnight 1971.
Order Palpigradi, palpigrades, micro-whipscorpions
Family Koeneniidae
Koenenia hanseni Silvestri
Records: San Luis Potosí: Sótano de la Tinaja. Comment: This tiny, primitive arachnid is abundant in organic debris in the main
passage.
SUBCLASS ACARI
SUPERORDER PARASITIFORMES
Order Ixodida, ticks
Family Argasidae, soft ticks
Antricola coprophilus (Mcintosh), soft tick
Records: San Luis Potosí: Sótano de la Tinaja Tamaulipas: Cueva de la Florida. Comment: This species was taken from bat guano.
Antricola mexicanus Hoffmann , soft tick
Records: San Luis Potosí: Cueva de Taninul n. 1 and Sótano del Tigre; Tamaulipas:Cueva de la Florida. Comment: This species
was taken from bat guano.
Ornithodoros (Alectorobius) dyeri Cooley and Kohls, soft tick
Records: San Luis Potosí: Cueva de Taninul n. 1. Bibliography: Hoffmann, 1962.
Order Mesostigmata
Suborder Sejida
Family Discozerconidae
Discozercon sp.
Records: San Luis Potosí: Cueva de Taninul n. 1. Comment: This species was taken from a large scolopendromorph centipede.
SUPERORDER ACARIFORMES, mites
Order Astigmata
Suborder Acaridia
Family Rosensteiniidae
Nycteriglyphus sp.
Records: San Luis Potosi: Cueva de Los Sabinos.

Figure 4.14. Hoplobunus boneti in Sótano
de la Tinaja. William R. Elliott
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Order Trombidiformes
Suborder Prostigmata
Family Cheyletidae
Cheyletus malaccensis Oud.
Records: Tamaulipas: Cueva de El Pachón.
Family Ereynetidae
Ereynetes sabinensis Baker
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Baker, 1945.
Family Erythraeidae
Unidentified genus and species
Records: San Luis Potosi: Sótano de la Tinaja. Bibliography: Elliott and Strandtmann, 1971.
Family Myobiidae
Jamesonia arganoi Vomero
Records: San Luis Potosi: Cueva de Los Sabinos. Bibliography: Vomero, 1972. Comment: This mite was taken from Desmodus
rotundus murinus.
Family Rhagidiidae
*Rhagidia trisetata Elliott and Strandtmann
Records: San Luis Potosi: Sótano de la Tinaja. Bibliography: Elliott and Strandtmann, 1971.
*Rhagidia weyerensis (Packard)
Records: San Luis Potosí: Sótano de la Tinaja. Bibliography: Elliott and Strandtmann, 1971.
Family Trombiculidae, chigger mites
Unidentified genus and species
Records: Tamaulipas: Sótano de Santa Elena. Bibliography: Elliott and Strandtmann, 1971.
Microtrombicula boneti (Hoffmann)
Records: San Luis Potosí: Cueva de Los Sabinos; Tamaulipas: Grutas de Quintero. Bibliography: Brennan and Jones 1959,
Chamberlin 1942, Hoffmann 1952, Vercammen-Grandjean 1965.
SUPHYLUM MYRIAPODA
CLASS CHILOPODA, centipedes
Order Scolopendromorpha
Family Scolopendridae
Newportia sabina Chamberlin
Records: San Luis Potosí: Cueva de Los Sabinos (type locality), Sotano de la Tinaja, Sotano de Yerbaniz. Tamaulipas: Bee Cave
(probable). Bibliography: Chamberlin, 1942, Reddell 1981. Comment: Probably a troglophile (Reddell 1981), but Espinasa et al.
(2014) claim it is a troglobite.
Scolopendra sumichrasti Saussure
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Chamberlin, 1942. Comment: A large scolopendromorph
centipede, possibly this species, has been collected in this cave.
Order Scutigeromorpha
Family Scutigeridae
Pselliodes sabinorum Chamberlin
CLASS DIPLOPODA, millipedes
Order Julida
Family Julidae
Diploiulus latistriatus (Curtis)
Records: San Luis Potosi: Cueva de las Cuatas.
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Order Polydesmida
Family Polydesmidae
Unidentified genus and species
Records: San Luis Potosí: Sótano de la Tinaja. Comment: A single female of this species was collected.
*Undescribed genus and species of millipede, Polydesmidae
Records: Tamaulipas: Cueva de El Pachón. Comment: This apparent new genus of troglobite was taken from silt banks.
Family Rhachodesmidae, rhachodesmid millipedes
Unidentified genus and species
Records: Tamaulipas: Cueva de El Pachón. Comment: Immature specimens of this family were collected.
Pararhachistes sp.
Records: San Luis Potosí: Sótano del Tigre. Comment: These specimens probably belong to P. potosinus.
Pararhachistes potosinus Chamberlin
Records: San Luis Potosí: Sótano de Pichijumo and Sótano de la Tinaja. Comment: This large beautiful blue millipede is
frequently abundant on silt banks in Sótano de la Tinaja. The presence of copulating adults and immatures indicate the species is a
troglophile.
Strongylodesmus sp.
Records: San Luis Potosí: Cueva Chica. Comment: No mature specimens of this abundant genus were collected.
Strongylodesmus conspicuus Causey
Records: San Luis Potosi: Sótano del Tigre and Sótano de la Tinaja; Tamaulipas: Sótano del Venadito.
Bibliography: Causey, 1973.
Family Sphaeriodesmidae
Cyphodesmus sp.
Records: San Luis Potosí: Sótano de la Tinaja. Comment: Only females were collected.
Family Stylodesmidae
Undescribed genus and species
Records: San Luis Potosí: Sótano de Pichijumo, Cueva Pinta, Sótano de Santa Elena and Sótano de la Tinaja;Tamaullpas: Cueva
de la Florida, Cueva de El Pachón, Grutas de Quintero, and Sótano del Venadito. Comment: Two apparently new species of
troglophile are represented. This genus is usually found beneath rocks and among pieces of rotting wood.
Bolivaresmus sabinus Chamberlin
Records: San Luis Potosí: Sótano del Arroyo, Cueva Chica, Sótano de Pichijumo,Cueva de Los Sabinos, Sótano del Tigre, Sótano
de la Tinaja, Cueva de Valdosa, and Sótano de Yerbaniz. Bibliography: Causey, 1971; Chamberlin, 1942. Comment: This species
is usually found on rotten wood or around bat guano.
Cryptyma sp.
Records: San Luis Potosí: Sótano del Tigre. Comment: This may represent an undescribed species.
Family Trichopolydesmidae
*Undescribed genus and species of millipede, Trichopolydesmidae
Records: San Luis Potosi: Sótano de Yerbaniz.
Family Xystodesmidae
Rhysodesmus sp.
Records: San Luis Potosí: Sótano de Pichijumo, Sótano de la Tinaja, Cueva Chica, Cueva de los Monos, and Cueva de Tantobal..
Comment: This genus, abundant in Mexican caves, is in need of revision.
Order Chordeumida
Family Trichopetalidae
*Mexiterpes sp.
Records: San Luis Potosi: Cueva de los Monos.
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*Mexiterpes sabinus Causey
Records: San Luis Potosí: Sótano del Arroyo, Cueva Pinta, and Sótano de la Tinaja. Bibliography: Causey, 1963; 1969.
Comment: This rare troglobite is known only from a few specimens, most of which were found clinging to the underside of small
rocks.
Order Spirobolida
Family Atopetholidae
Unidentified genus and species
Records: San Luis Potosí: Sótano del Arroyo. Comment: No mature specimens of this family were collected.
Family Messicobolidae
Anelus sp.
Records: San Luis Potosí: Sótano de Pichijumo. Comment: Only immature specimens were collected.
Messicobolus sp.
Records: Tamaulipas: Cueva de El Pachón. Comment: No mature specimens were collected.
Family Rhinocricidae
Rhinocricus sp.
Records: San Luis Potosí: Sótano de Pichijumo, Cueva Pinta, and Sótano de la Tinaja. Comment: Immature specimens were
collected; they may belong in R. potosianus.
Rhinocricus potosianus Chamberlin
Records: San Luis Potosí: Sótano del Tigre. Comment: This species may be a troglophile.
Order Spirostreptida
Family Spirostreptidae
Orthoporus sp.
Records: San Luis Potosí: Sótano del Tigre. Tamaulipas: Sótano de Santa Elena. Bibliography: Mitchell, 1970. Comment: This
species, abundant on bat guano, may belong in O. lenonus.
Orthoporus lenonus Chamberlin
Records: San Luis Potosí: Sótano de la Tinaja and Sótano de Yerbaniz; Tamaulipas:Cueva de la Florida. Bibliography: Mitchell,
1970. Comment: This troglophile is abundant on bat guano in Cueva de la Florida.
SUBPHYLUM HEXAPODA
CLASS COLLEMBOLA, springtails, collembolans
Order Collembola
Family Entomobryidae
Pseudosinella petrustrinatii Christiansen
Records: San Luis Potosi: Cueva Chica, Cueva de La Lagunita, Cueva de los Monos, Cueva Pinta, Cueva de Taninul n. 1, Sótano
del Tigre, and Sótano de Yerbaniz; Tamaulipas: Crystal Cave, Cueva de la Florida, Cueva de El Pachón, Cueva de la Paloma, and
Cueva de San Rafael de los Castro.
Bibliography: Christiansen 1973, Reddell 1981. Comment: Although named Pseudosinella strinatii by Christiansen in 1973,
Reddell reported that the author requested a spelling revision to Pseudosinella petrustrinatii to avoid a junior synonymy.
Family Hypogastruridae
Acherontiella sabina Bonet
Records: San Luis Potosí: Cueva de Los Sabinos, Ventana Jabalí and Cueva de los Monos; Tamaulipas: Cueva de El Abra, Cueva
de El Pachón and Cueva de San Rafael de los Castro. Bibliography: Bonet, 1945; 1946.
Willemia persimillis bulbosa Bonet
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Bonet, 1945.
Family Isotomidae
Proisotoma sp.
Records: San Luis Potosi: Sótano de Yerbaniz.
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Family Neelidae
Neelus murinus Folsom
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Bonet, 1947.
Family Onychiuridae
Mesaphorura foveata Bonet
Records: San Luis Potosí: Cueva Chica. Bibliography: Bonet, 1944.
Family Sminthuridae
Temeritas sp.
Records: San Luis Potosi: Sótano de la Tinaja.
CLASS DIPLURA
Order Diplura, diplurans
Family Campodeidae, campodeids
Unidentified genus and species
Records: Tamaulipas: Cueva de El Pachón and Sótano de Santa Elena.
Campodea (Campodea) chica Wygodzinsky
Records: San Luis Potosí: Cueva Chica. Bibliography: Wygodzinsky, 1944. Comment: Many unidentified campodeids have been
collected in caves in the Sierra de El Abra
Family Japygidae, japygids
Unidentified genus and species
Records: San Luis Potosí: Sótano del Arroyo. Comment: A single anomalous specimen was taken in Arroyo and could not be
assigned to a genus, although it may belong to Holjapyx. Japygids are known from many caves in the Sierra de El Abra, but await
study.
Allojapyx allodontus (Silvestri)
Records: San Luis Potosí: Sótano de la Tinaja.
Metajapyx sp.
Records: San Luis Potosí: Sótano de la Tinaja.
Mixojapyx sp.
Records: San Luis Potosí: Sótano de Matapalma and Sótano de la Tinaja.
CLASS INSECTA
Order Thysanura, silverfish, thysanurans
Family Nicoletiidae
*Anelpistina quinterensis (Paclt)
Records: San Luis Potosí: Cueva Grande, Sótano de la Cuesta, Sótano de la Tinaja, Sótano de Manuel, Sótano de Matapalma,
Sótano de Pichijumo, Sótano de Soyate, Sótano de Yerbaniz, Sótano del Arroyo. Tamaulipas: Cueva de El Pachón, Grutas de
Quintero (type locality), Sótano [Sumidero] de los Mangos, Sótano de Jineo, Sótano de Santa Elena, Sótano del Plan, Sótano del
Venadito. Bibliography: Reddell 1965, Espinasa et al. 2007 2014. Comment: Espinasa et al. (2007 2014) redescribed Neonicoletia
quinterensis Paclt 1979. This troblobitic thysanuran is large at 8.5 cm long including antennae and caudal appendages. With
highly elongated legs, antennae almost 3x the body length, and caudal appendages twice as long as the body, it is among the most
troglomorphic nicoletiids ever described. It can be found walking on mud banks and it is probably restricted to highly humid
environments. Probably all nicoletiids in the caves of the Sierra de El Abra Region belong to this species.

Order Blattaria, roaches
Family Blaberidae
Blaberus giganteus (Linnaeus)
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: Three specimens of this large roach were taken in the cave.
Family Blattellidae
?Ischnoptera sp.
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: A nymph possibly belonging to this genus was collected.
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Nesomylacris reddelli Fisk and Gurney
Records: Tamaulipas: Cueva de El Pachón. Bibliography: Fisk and Gurney, 1972.
Family Blattidae
Periplaneta sp.
Records: San Luis Potosí: Cueva de Taninul n. 4, Cueva Grande del Arroyo Seco. Bibliography: McKenzie, 1965. Comment:
Nymphs of this genus were collected.
Family Polyphagidae
Homoeogamia mexicana Burmeister
Records: San Luis Potosí: Cueva de los Monos.
Order Saltatoria, crickets
Family Gryllidae, true crickets
Miogryllus sp.
Records: San Luis Potosí: Cueva de Taninul n. 4. Bibliography: McKenzie, 1965. Comment: This species was taken below one
of the entrances to the cave.
Paracophus apterus Chopard
Records: San Luis Potosí: Cueva Chica, Cueva de los Monos, Cueva de Los Sabinos, Cueva de Taninul n. 1, Cueva de Taninul
n. 4,Cueva de Valdosa, Cueva del Río Subterraneo?, Cueva del Río Subterraneo Cueva de la Curva, Cueva Escondida, Cueva
Grande, Sótano de la Tinaja, Sótano de las Piedras, Sótano de Manuel, Sótano de Pichijumo,Sótano del Arroyo, Sótano del Tigre,
Ventana Jabalí; Tamaulipas: Cueva de El Pachón, Cueva de la Florida, Cueva de los Pajaros (part of Florida), Cueva de Ojo de
Agua de Manantiales (Tres Manantiales), Cueva de San Rafael de los Castro, Cueva de El Abra, Cueva Grande del Arroyo Seco,
Grutas de Quintero, Sótano de Santa Elena, Sótano del Venadito. Bibliography: Chopard 1947, Hubbell 1972, Reddell and Elliott
1973b. Comment: This abundant troglophile in the caves of the Sierra de El Abra and the lower elevation caves of the Sierra de
Guatemala. is found under rocks, on silt banks, and on cave walls throughout the caves. Figure 4.16 shows a Ctenus spider preying
on a cricket, probably Paracophus apterus, in Cueva del Río Subterraneo.
*Paracophus caecus Hubbell
Records: Tamaulipas: “Cave” at Rancho del Cielo, Bee Cave, Cueva de la Capilla, Crystal Cave, Sótano de Gómez Farías,
Harrison Sinkhole, Cueva del Infiernillo, Sótano de la Joya de Salas, Cueva de la Mina, Sótano de El Molino, Cueva del
Nacimiento del Río Frío, Sótano de los Pinos, Cueva de Ojo de Agua de Manantiales (Tres Manantiales), Cueva de los Vampiros,
Wet Cave. Bibliography: Hubbell 1972, Reddell and Elliott 1973b. Comment: Found primarily in the highland caves of the
Sierra de Guatemala, in 1954 Paul Martin found this blind cricket at about 400 m in Cueva de Ojo de Agua de Manantiales (Tres
Manantiales). Paracophus apterus and P. placonotus were also reported from Manantiales.
Paracophus placonotus Hubbell
Records: San Luis Potosí: Cueva Chica, Cueva de Tantobal. Tamaulipas: Cueva de Ojo de Agua de Manantiales (Tres
Manantiales). Bibliography: Reddell and Elliott 1973a 1973b.
Paracophus reddelli Hubbell
Records: Tamaulipas: Bee Cave, and Cueva del Nacimiento del Río Frío. Bibliography: Hubbell 1972, Reddell and Elliott 1973b.

Figure 4.15. No photo exists of
Anelpistina quinterensis, but this
image of Texoreddellia texensis looks
very similar. William R. Elliott
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Family Tettigoniidae, katydids, long-horned grasshoppers
Dichopetala sp.
Records: San Luis Potosí: Cueva de Taninul n. 4. Bibliography: McKenzie, 1965. Comment: This species was taken beneath one
of the skylight entrances to the cave.
Order Hemiptera, true bugs
Family Cydnidae, shield bugs
Pangaeus (Pangaeus) sp.
Records: Tamaulipas: Cueva de San Rafael de los Castro. Comment: A single female of this genus was collected.
Pangaeus (Pangaeus) docilis (Walker)
Records: San Luis Potosí: Cueva Grande and Ventana Jabalí; Tamaulipas: Grutas de Quintero. Bibliography: McKenzie, 1965.
Comment: This troglophile hemipteran is found in association with bat guano.
Family Lygaeidae, milkweed bugs
Unidentified genus and species
Records: San Luis Potosí: Sótano de la Tinaja.
Family Naucoridae, creeping water bugs
Ambrysus melanopterus Stal
Records: San Luis Potosí: Cueva Chica.
Family Pyrrhocoridae, firebugs
Dysdercus sp.
Records: San Luis Potosí: Cueva de Taninul n. 4. Comment: Eight nymphs of this genus were collected below one of the skylight
entrances to the cave.
Family Reduviidae, assassin bugs
Repipta sp.
Records: San Luis Potosí: Joya de Higueron.

Figure 4.16. A large Ctenus spider preys on
a Paracophus sp. cricket in Cueva del Río
Subterráneo. Patricia Ornelas-García.
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Order Coleoptera, beetles
Family Alleculidae, comb-clawed beetles
Hymenorus sp.
Records: San Luis Potosí: Cueva de Tanchipa. Comment: Two larvae of this genus were collected in this cave.
Lystronychus sp.
Records: San Luis Potosí: Cueva Escondida. Tamaulipas: Grutas de Quintero. Comment: Two adult beetles of this genus were
taken on bat and rat dung in darkness in Escondida.
Family Carabidae, ground beetles
Amara (Celia) sp.
Records: San Luis Potosí: Sótano del Tigre, Sótano de Yerbaniz. Comment: This species was probably washed into the caves.
Ancistroglossus gracilis Chaudoir
Records: San Luis Potosí: Sótano del Tigre. Comment: This species is probably an accidental.
Apenes sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This genus was collected from organic debris washed into the cave.
Ardistomis sp.
Records: San Luis Potosí: Sótano del Arroyo, Sótano de Pichijumo, Sótano del Tigre,and Sótano de la Tinaja. Comment: This
troglophile is usually found among organic debris.
Chlaenius sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species was collected from organic debris washed into the cave.
Clivina sp.
Records: San Luis Potosí: Sótano del Arroyo and Sótano de Yerbaniz. Comment: This probable troglophile is also known from
caves in Tamaulipas.
Colpodes sp.
Records: San Luis Potosí: Sótano de Yerbaniz; Tamaulipas: Sótano del Venadito.
Colpodes acuminatus Chevrolat
Records: San Luis Potosí: Sótano del Tigre. Comment: This species is also known from a cave in Queretaro.
Lachnophorus (Aretaonus) sculptifrons Bates
Records: San Luis Potosí: Sótano del Tigre. Comment: This species may have washed into the cave.
Masoreine spp.
Records: Tamaulipas: Cueva de la Florida.
Pachyteles urrutiai Bolivar
Records: San Luis Potosí: Cueva de Los Sabinos, Sótano de la Tinaja, and Cueva de Taninul n. 1; Tamaulipas: Cueva de la Florida,
Cueva de El Pachón, Grutas de Quintero. Bibliography: Bol ivar, 1952. Comment: This troglophile is fairly abundant in several of
the above caves.
Pentagonica sp. nr. picticornis Bates
Records: San Luis Potosí: Sótano del Tigre. Comment: This species was probably washed into the cave.
Pterostichus (Ithytolus) sp.
Records: San Luis Potosí: Sótano del Arroyo, Sótano de la Tinaja, and Sótano de Yerbaniz. Comment: This possible new species
is certainly a troglophile.
Tachys sp.
Records: San Luis Potosí: Sótano del Arroyo, Cueva Chica, Sótano del Tigre, Sótano de la Tinaja. Comment: Two or more
troglophile species of this genus are present in these caves.
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Schizogenius sp.
Records: San Luis Potosí: Sótano de Yerbaniz.
Tachys (Paratachys) sp.
Records: San Luis Potosí: Sótano de Pichijumo. Comment: This species may be a troglophile.
Tachys (s.str.) sp.
Records: San Luis Potosí: Sótano de Matapalma and Sótano de Yerbaniz; Tamaulipas: Sótano del Venadito.
Tachys (s.lat.) sp.
Records: San Luis Potosí: Sótano de las Piedras and Sótano de Yerbaniz; Tamaulipas: Cueva de El Pachón.
Family Curculionidae, weevils
Dioptrophorus sp.
Records: San Luis Potosí: Sótano de la Tinaja; Tamaulipas: Cueva de la Florida. Comment: This species was almost certainly
washed into the caves.
Family Dermestidae, dermestids, skin beetles
Dermestes carnivorus F.
Records: San Luis Potosí: Ventana Jabalí. Bibliography: McKenzie, 1965. Comment: This beetle was collected from bat guano.
Family Dryopidae, long-toe water beetles
Pelonomus sp.
Records: Tamaulipas: Cueva de la Florida.
Family Elateridae, click beetles
Ischiodontus sp.
Records: Tamaulipas: Cueva de la Florida. Comment: Three specimens of this genus were collected.
Family Histeridae, clown beetles
Epierus sp.
Records: San Luis Potosí: Cueva del Nacimiento del Río Choy and Sótano de Yerbaniz; Tamaulipas: Cueva de El Pachón.
Euspilotus sp.
Records: San Luis Potosi: Ventana Jabalí;
Tamaulipas: Sótano de Santa Elena.
Family Hydrophilidae, water scavenger beetles
Tropisternus (Cyphostethus) chalybeus Laporte
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species was washed into the cave.
Family Leiodidae, round fungus beetles
Dissochaetus aztecus Szymczakowski
Records: Tamaulipas: Cueva de El Pachón.
Bibliography: Peck, 1973.
Ptomaphagus (Adelops) sp.
Records: San Luis Potosi: Sótano de las Piedras.
Bibliography: Walsh, 1972.
Ptomaphagus elabra Peck
Records: San Luis Potosí: Cueva Chica, Sótano de Manuel, Sótano de Pichijumo,Cueva de Los Sabinos, Cueva de Taninul n. 1,
Sótano del Tigre, Sótano de la Tinaja,Cueva de Valdosa, and Ventana Jabalí; Tamaulipas: Cueva de la Florida, Cueva de El Pachón,
Grutas de Quintero, and Sótano de Santa Elena. Bibliography: Peck, 1971, 1973; 1973a. Comment: This species is frequently
abundant on vampire bat guano.
Family Limnichidae.minute marsh-loving beetles
Unidentified genus and species
Records: San Luis Potosí: Sótano de la Tinaja and Sótano de Yerbaniz.
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Family Mordellidae, tumbling flower beetles
Diclidia sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species was probably washed into the cave.
Family Passalidae, bess beetles
Passalus sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species was found on a rotten log washed into the cave.
Family Ptilodactylidae, ptilodactylid beetles
Ptilodactyla sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species is probably a troglophile.
Family Scarabaeidae, scarab beetles
Ataenius strigicauda Bates
Records: San Luis Potosí: Cueva Chica. Comment: This species was probably washed into the cave.
Ateuchus sp.
Records: San Luis Potosí: Cueva Chica. Comment: This species was probably also washed into the cave.
Family Scydmaenidae, ant-like stone beetles
Unidentified genus and species
Records: San Luis Potosí: Sótano del Arroyo and Sótano de la Tinaja. Comment: These beetles were taken from flood debris in
the caves.
“Gonnophron” sp. nr. humile Casey
Records: San Luis Potosí: Sótano de Yerbaniz. Comment: This is apparently a new species.
Family Staphylinidae, rove beetles
Unidentified genus and species
Records: Tamaulipas: Grutas de Quintero. Comment: A larval pselaphine was collected.
Unidentified genus and species
Records: San Luis Potosí: Sótano de la Tinaja. Comment: Larvae of this family were taken in this cave.
Belonuchus sp. nr. moquinus Casey
Records: San Luis Potosí: Ventana Jabali: Sótano de los Monos, Sótano de las Piedras; Tamaulipas: Cueva de El Abra.
Biocrypta sp.
Records: Tamaulipas: Sótano del Venadito.
Biocrypta magnolia Blatchley
Records: San Luis Potosí: Sótano del Arroyo. Bibliography: Reddell 1966. Comment: This species may have been washed into
the cave.
Carpelimus sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: Beetles of this genus were probably washed into the cave.
Diochus sp.
Records: San Luis Potosí: Sótano de la Tinaja.
Homaeotarsus (Gastrolobium) sp.
Records: San Luis Potosí: Sótano del Arroyo, Cueva Chica, Sótano de Matapalma, and Sótano de Yerbaniz.. Comment: Beetles of
this genus may have been washed into the caves.
Lithocharodes sp. nr. fuscipennis Sharp
Records: San Luis Potosí: Sótano del Arroyo. Comment: This beetle was collected from flood debris.
Megalinus sp.
Records: San Luis Potosí: Sótano de la Tinaja.
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Neobisnius sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species is probably also an accidental.
Orus (Nivorus) sp.
Records: San Luis Potosí: Sótano de la Tinaja.
Osorius sp.
Records: San Luis Potosí: Sótano de la Tinaja.
Scopaeus sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This species is probably an accidental.
Stamnoderus sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: This possible troglophile is also known from caves in Chiapas and
Guerrero.
Stilicolina condei Jarrige
Records: San Luis Potosí: Sótano del Arroyo, Sótano del Tigre, Sótano de laTinaja, Sótano de Yerbaniz. Bibliography: Herman,
1970. Comment: This troglophile has reduced eyes and, despite a distribution ranging fromTexas south to San Luis Potosí, it is not
known from the surface.
Tachyperus sp.
Records: Tamaulipas: Sótano del Venadito.
Family Tenebrionidae, darkling beetles
Alphitobius laevigatus (F.)
Records: San Luis Potosí: Cueva de Taninul n. 1. Comment: This species was taken from bat guano.
Eleodes sp.
Records: Tamaulipas: Cueva de El Abra.
Eleodes rugosa Perbosc
Records: San Luis Potosí: Cueva Chica, Cueva Escondida, and Cueva de Taninul n. 1;Tamaulipas: Cueva de la Florida, Cueva
de los Pajaros (part of Florida), and Grutas de Quintero. Comment: This species is abundant in entrance areas of caves. In Cueva
Escondida it was found on bat guano and rodent droppings in darkness.
Liodema sp. nr. kirschi Bates
Records: San Luis Potosí: Ventana Jabalí; Tamaulipas: Cueva de El Abra, Cueva de la Florida, and Grutas de Quintero.
Bibliography: McKenzie, 1965; Reddell 1965.
Zophobas atratus (Fabricius)
Records: San Luis Potosí: Ventana Jabalí and Cueva del Nacimiento del Río Choy. Bibliography: McKenzie, 1965. Comment:
This species was taken from bat guano.
Order Diptera, flies
Family Milichiidae, milichiid flies
Milichia sp.
Records: San Luis Potosí: Cueva Chica. Comment: Only a single damaged female was available for study.
Pholeomyia indecora Lowe
Records: San Luis Potosí: Cueva Chica. Bibliography: Breder, 1942.
Family Psychodidae, moth flies
Unidentified genus and species
Records: Tamaulipas: Cueva de El Pachón.
Psychoda sp.
Records: San Luis Potosí: Cueva Chica. Bibliography: Breder, 1942.
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Family Sciaridae, dark-winged fungus gnats
Bradysia sp.
Records: San Luis Potosí: Sótano de Pichijumo and Sótano de Yerbaniz; Tamaulipas: Sótano del Venadito. Comment: This genus
is abundant in caves, despite the few collection records.
Family Streblidae, bat flies
Megistopoda araneae (Coq.)
Records: San Luis Potosí: Cueva de Los Sabinos and Cueva de Taninul n. 1. Bibliography: Hoffmann, 1953. Comment: This
species was taken from Artibeus jamaicensis in Cueva de Taninul n. 1.
Trichobius sp. nr. dugesii Townsend
Records: San Luis Potosí: Cueva de Taninul n. 1. Comment: This species was taken from the bat Artibeus jamaicensis.
Trichobius sp. nr. sparsus Kess.
Records: Tamaulipas: Cueva de los Pajaros (part of Cueva de la Florida). Comment: A single female was collected.
Trichobius caecus Edw.
Records: San Luis Potosí: Cueva Grande; Tamaulipas: Cueva de El Pachón. Bibliography: Hoffmann, 1953.
Trichobius dugesii Townsend
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Hoffmann, 1953.
Trichobius parasiticus Gervais
Records: San Luis Potosí: Cueva de Los Sabinos. Comment: This species was taken from Desmodus rotundus murinus.
Family Therevidae, stiletto flies
Henicomyia hubbardi Coq.
Records: Tamaulipas: Cueva de los Pajaros (part of Cueva de la Florida). Comment: One specimen of this species was collected
near the entrance.
Order Hymenoptera
Family Apidae, bees
Unidentified bees
Records: San Luis Potosí: Sótano de Yerbaniz.Tamaulipas: Bee Cave, Sótano de Vásquez, Sótano del Venadito. Bibliography:
Krejca 2002. Comment: Hives (colmenas) of bees (abejas) have been reported by several cavers. Krejca noted a large beehive at
the entrance of Yerbaniz on October 24, 2000. The large hive of aggressive bees at Venadito has been persistent since the 1970s.
These may be wild bees.
Partamona cupira orizabensis (Str.)
Records: Tamaulipas: Cueva de los Pajaros (part of Cueva de la Florida). Comment: A nest of this stingless bee was located just
inside the cliff entrance.
Family Formicidae, ants
Euponera sp.
Records: San Luis Potosí: Ventana Jabalí. Bibliography: McKenzie, 1965. Comment: This species was taken from the entrance
area.
Pachycondyla harpax montezumia F. Smith
Records: San Luis Potosí: Sótano del Arroyo and Cueva Chica. Bibliography: McKenzie, 1965. Comment: This species is also
known from caves in Tamaulipas and Yucatan.
Pheidole sp. (bicarinata group)
Records: San Luis Potosí: Cueva Grande. Bibliography: McKenzie, 1965.
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CLASS TELEOSTEI
Order Characiformes
Family Characidae, characins, tetras, carácidos
*Astyanax jordani (Hubbs and Innes), blind cave tetra, “Mexican cavefish”, aquatic
Records: San Luis Potosí: Cueva Chica, Cueva Chiquitita, Cueva de la Curva, Cueva de Los Sabinos, Cueva de Otates, Cueva del
Fraile, Cueva del Lienzo, Cueva del Río Subterráneo, Los Cuates (Cueva del Prieto), Sotanito de Montecillos, Sótano de Japonés,
Sótano de Jos, Sótano de la Palma Seca, Sótano de la Roca, Sótano de la Tinaja, Sótano de Las Piedras, Sótano de Matapalma,
Sótano de Pichijumo, Sótano de Soyate, Sótano de Yerbaniz, Sótano del Arroyo, Sótano del Tigre, Sótano del Toro.
Tamaulipas: Bee Cave, Cueva de El Pachón, Sótano (Resumidero) de Jineo, Sótano de Molino, Sótano de Vásquez, Sótano del
Venadito, Sótano del Caballo Moro, Sótano Escondido.
Bibliography: Hubbs and Innes 1936, Mitchell et al. 1977, Reddell 1981, Proudlove 2009 2018, Palacios-Vargas et al. 2017,
Keene et al. 2015, Elliott 2015a 2015b, ITIS 2018, FishBase 2018.
Comment: This species of cavefish is known from 31 caves in the Sierra de El Abra Region. An old record from a “well near
Cueva Chica” is considered an extension of Cueva Chica. The name Anoptichthys jordani was given to the new species from
Cueva Chica in 1936 by Hubbs and Innes, but it was later assigned to Astyanax by several authors. The names Astyanax antrobius
(Alvarez) in Cueva de El Pachón and Astyanax hubbsi (Alvarez) in Cueva de Los Sabinos are considered obsolete (ITIS 2018).
Though imperfect and polyphyletic, the name Astyanax jordani should be used for all cavefishes known in the Sierra de El Abra
Region until a formal taxonomic revision is published. A case can be made for recognizing many of the cave populations as sister
species or subspecies.
Astyanax mexicanus (de Filippi), Mexican tetra, sardinita mexicana, surface fish
Records: San Luis Potosí: Cueva Chica, Cueva del Río Subterráneo, Cueva de Otates, Sótano de Yerbaniz.
Order Perciformes
Family Cichlidae
Tilapia sp.
Records: San Luis Potosí: Sótano de Yerbaniz. Bibliography: Krejca 2002. Comment: Tilapia were found on Level 2 along with
eyed surface Astyanax on October 24, 2000. This was the first report of this invasive fish in an El Abra cave.
Order Siluriformes
Family Ictaluridae
*Prietella lundbergi Walsh and Gilbert, phantom blindcat, bagre ciego duende
Records: Tamaulipas: Cueva del Nacimiento del Río Frío, Nacimiento de San Rafael de los Castro.
Bibliography: Walsh and Gilbert 1995, Villalobos et al. 1999, Hendrickson et al. 2001. Comment: This small, blind catfish
Inhabits two small nacimientos on the eastern face of the Sierra de El Abra, along with two new species of Troglomexicanus shrimp
not found in the Astyanax caves. Its evolutionary history must be quite different from that of Astyanax jordani.
CLASS AMPHIBIA
Order Anura
Family Craugastoridae, Fleshbelly Frogs
Craugastor decoratus decoratus (Taylor), Rana-ladrona adornada
Records: Small cave near El Refugio sawmill. Bibliography: ITIS 2018.
Craugastor augusti augusti (Duges), Barking Frog
Records: Tamaulipas: Cueva de El Pachón. Bibliography: Martin 1958, ITIS 2018.
Family Eleutherodactylidae, Rain Frogs
Eleutherodactylus cystignathoides (Cope), Rio Grande Chirping Frog, Rana-chirriadora Mexicana Records: San Luis
Potosí: Cueva Pinta and Sótano de Yerbaniz. Comment: This species was collected from an alcove in darkness in Cueva Pinta.
Bibliography: ITIS 2018.
Eleutherodactylus dennisi (Lynch), Rana-chirriadora de Dennis
Records: San Luis Potosí: Cueva Chica and Cueva de la Ranita; Tamaulipas: Cueva de la Florida and Cueva de El Pachón.
Bibliography: Lynch, 1970, ITIS 2018. Comment: This species is usually found in the general vicinity of the cave entrance.
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Eleutherodactylus longipes (Baird), Rana-chirriadora de la Huasteca
Records: Tamaulipas: Bee Cave, Grutas de Quintero. Comment: This species was taken from below the largest skylight entrance
in Quintero. It also occurs in caves in the higher Sierra de Guatemala. Bibliography: Lynch, 1970a; Martin, 1958, ITIS 2018.
Family Hylidae, New World Tree Frogs
Smilisca baudinii (Dumeril and Bibron), Mexican Treefrog
Records: San Luis Potosí: Sotanito de Montecillos.
Family Ranidae, Riparian Frogs, Ranid Frogs, True Frogs
Rana pipiens (Schreber), Northern Leopard Frog
Records: San Luis Potosí: Sótano de Yerbaniz.
CLASS REPTILIA
Order Squamata
Family Viperidae, Pit Vipers
Subfamily Crotalinae
Bothrops asper (Garman), Nauyaca-Terciopelo Real, Terciopelo
Records: San Luis Potosí: Sótano del Arroyo, Sótano de Palma Seca, Cueva de Fer-de-Lance, Sótano de las Piedras.
Bibliography: McKenzie 1965, ITIS 2018. Comment: This was originally reported as Bothrops atrox asper, determined by J.R.
Reddell and R. Albert, known as the Fer-de-Lance, Common Lancehead, Barba Amarilla, or Cuatro Narices. A taxonomic change
has elevated that subspecies to a species with different common names. This species was been seen on many visits to Sótano del
Arroyo; a large adult was observed in the Big Room, 600 m from the entrance. They probably wash or fall into caves, although an
individual was seen crawling into the entrance to Cueva de Fer-de-Lance.
Family Xantusiidae, Night Lizard, Lagartija-Nocturna
Lepidophyma sp.
Records: San Luis Potosí: Sótano del Arroyo. Comment: A large lizard of this genus was collected from a molasses trap set in the
floor of the 30-foot level of the cave.
Lepidophyma micropholis Walker, Lagartija-nocturna de cueva
Records: Tamaulipas: Cueva de El Pachón. Bibliography: Walker, 1955.
CLASS AVES
Order Psittaciformes
Family Psittacidae, parrots
Aratinga holochlora (Sclater), Green Parakeet, Perico Verde
Records: Tamaulipas: Cueva de los Pajaros (part of Cueva de la Florida). Comment: These parrots were observed roosting in
pockets in the ceiling near the lower entrance.
Order Strigiformes, Owls
Family Tytonidae, Barn Owls
Tyto alba (Scopoli), Barn Owl, lechuza común
Records: San Luis Potosí: Cueva de El Abra, Cueva de Taninul n. 1, Sótano de la Tinaja, Sótano de Yerbaniz; Tamaulipas: Cueva
de San Rafael de los Castro. Bibliography: Holman 1969.
CLASS MAMMALIA
Order Chiroptera, Bats
Sixteen bat species have been reported in the Sierra de El Abra Region’s caves (Table 4.2). At least six species inhabit Cueva
de El Pachón and Cueva Chica, five inhabit Cueva de Los Sabinos, and four inhabit Cueva de la Florida, a dry cave near El Pachón.
Bats are often seen in many of the caves, but rarely are caught and identified. Even caves with large roosts and guano lack bat
identifications, such as Sótano del Tigre.
Family Emballonuridae, Sac-winged Bats
Balantiopteryx plicata plicata Peters, Gray Sac-winged Bat
Records: San Luis Potosí: Cueva de Los Sabinos. Bibliography: Mollhagen 1971.
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Family Phyllostomidae, New World leaf-nosed bats
Artibeus jamaicensis yucatanicus Allen, Jamaican Fruit Bat
Records: San Luis Potosí: Cueva Chica, Cueva de la Curva, Cueva de Los Sabinos, Cueva de Taninul n. 1, and Cueva del
Nacimiento del Río Coy; Tamaulipas: Cueva de El Abra, Cueva de El Pachón, and Grutas de Quintero. Bibliography: Mollhagen
1971.
Comment: This is among the most abundant of all bats in Mexican caves).
Artibeus lituratus palmarum J.A. Allen and Chapman, Great Fruit-eating Bat
Records: San Luis Potosí: Cueva del Nacimiento del Río Coy; Tamaulipas: Grutas de Quintero. Bibliography: Mollhagen 1971.
Desmodus rotundus murinus Wagner, Common Vampire Bat, Vampiro
Records: San Luis Potosí: Cueva Chica, Cueva de la Curva, Cueva de Los Sabinos, Cueva del Nacimiento del Río Coy, and
Sótano de Yerbaniz.; Tamaulipas: Cueva de El Abra, Cueva de El Pachón, and Grutas de Quintero. Bibliography: Mollhagen
1971. Comment: Vampires usually hang in small clusters; the liquid pools of guano below a roost is the habitat of many species of
invertebrates, including the beetle, Ptomaphagus elabra.
Diphylla ecaudata Spix, Hairy-legged Vampire Bat
Records: San Luis Potosí: Cueva de Los Sabinos; Tamaulipas: Cueva de El Pachón and Grutas de Quintero. Bibliography:
Mollhagen 1971.161
Glossophaga soricina leachii Gray, Pallas’ Long-tongued Bat
Records: San Luis Potosí: Cueva de Los Sabinos; Tamaulipas: Cueva de la Florida, Cueva de El Pachón, and Grutas de Quintero.
Bibliography: Mollhagen 1971.
Micronycteris megalotis mexicana Miller, Little Big-eared Bat
Records: San Luis Potosí: Cueva de El Nilo. Tamaulipas: Grutas de Quintero. Bibliography: Mollhagen 1971.
Family Mormoopidae, Leaf-chinned Bats
Mormoops megalophylla megalophylla Peters, Ghost-faced Bat
Records: San Luis Potosí: Cueva Chica, Cueva del Nacimiento del Río Coy; Tamaulipas: Grutas de Quintero. Bibliography:
Mollhagen 1971.
Pteronotus davyi fulvus (Thomas), Davy’s Naked-backed Bat, Lesser Naked-backed Bat
Records: San Luis Potosí: Cueva Chica, Cueva del Nacimiento del Río Coy; Tamaulipas: Cueva de la Florida. Bibliography:
Mollhagen 1971.
Pteronotus parnellii (Gray), Parnell’s Mustached Bat
Records: San Luis Potosí: Cueva Chica, Cueva de Taninul n. 1, Cueva del Nacimiento del Río Coy, Cueva del Río Subterráneo;
Tamaulipas:Cueva de la Florida, Cueva de El Pachón. Bibliography: Mollhagen 1971, Elliott 2015b.
Pteronotus personatus psilotis (Dobson), Wagner’s Mustached Bat
Records: San Luis Potosí: Cueva del Nacimiento del Río Coy. Bibliography: Mollhagen 1971.
Family Natalidae, Funnel-eared Bats
Natalus stramineus Gray, Mexican Funnel-eared Bat
Records: San Luis Potosí: Cueva Chica, Cueva de Taninul n. 1, and Cueva del Nacimiento del Río Coy; Tamaulipas: Cueva de El
Abra, Cueva de la Florida, Cueva de El Pachón, and Grutas de Quintero. Bibliography: Mollhagen 1971.
Family Vespertilionidae, Evening Bats
Eptesicus fuscus miradorensis H. Allen, Big Brown Bat
Records: Tamaulipas: Grutas de Quintero. Bibliography: Mollhagen 1971.
Family Molossidae, Free-tailed Bats
Nyctinomops aurispinosus (Peale), Peale’s Free-tailed Bat
Records: Tamaulipas: Cueva de El Abra. Bibliography: Mollhagen 1971.
Nyctinomops laticaudatus ferruginea (Goodwin), Broad-eared Free-tailed Bat
Records: Tamaulipas: Cueva de El Abra. Bibliography: Mollhagen 1971.
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Tadarida brasiliensis mexicana (Saussure), Mexican Free-tailed Bat
Records: San Luis Potosí: Ventana Jabalí; Tamaulipas: Cueva de El Abra. Bibliography: Mollhagen, 1971.
Order Rodentia, rodents
Family Cricetidae, cricetids
Neotoma angustapalata Baker, Tamaulipan Woodrat
Records: Tamaulipas: Cueva de El Pachón. Bibliography: Martin and Martin, 1954. Comment: In January 1970 William R.
Elliott and William H. Russell visited Cueva de Santa Elena, Tamaulipas, with local men, who caught a large Neotoma packrat in
the cave for food, perhaps this species.
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Chapter 5

Cave Exploration and Mapping in the Sierra de El Abra Region
William R. Elliott
In this chapter I will outline the history of major cave
explorations, mapping, and cavefish discovery in the Sierra
de El Abra Region. Details about each cave’s history are
to be found in the chapters on the major cave areas, which
follow. See Table 2.1 in Chapter 2 for the 31 known Astyanax
caves in the Sierra de El Abra Region and Table 2.2 for the
principal nacimientos (springs). Table 2.3 is an age model
of the Astyanax caves. Table 5.1 in this chapter provides
a summary of the field work over the decades since 1936.
One could say that three generations of cavers and biologists were involved in the study of Astyanax cavefishes.
The first generation was from 1936-1954, the second from
1963-1998, and the third from 2000 to now. We are in the ninth
decade of field work and research on Astyanax cavefishes.
About 180 papers were included in a bibliography on
Astyanax cavefishes by Wiley and Mitchell in 1971, with
68 important papers cited by Mitchell, Russell, and Elliott
in their 1977 monograph. The bibliography grew to 552
papers in 2015. As of 2018 I have compiled 1001 papers,
including 827 directly related to Astyanax cavefishes and 174
secondary references on exploration, geology, other fauna
of the region’s caves, and related subjects (Appendix 1).
Biologists and cavers made the first cavefish discoveries
in the region. About 282 biologists, geologists, and cavers
did the field work relating to the Astyanax caves. The names
of these explorers and their 862 accomplishments in the fish
caves are listed in Appendix 3 of this volume. Forty important
cave dives are detailed in Appendix 4.
En este capítulo describirá la historia de los exploraciónes mayores de las cuevas, mapeo y descubrimiento de
peces ciegos en la región de la Sierra de El Abra. Los detalles sobre la historia de cada cueva son que se encuentran
en los capítulos en las áreas de la cueva mayor, que sigan.
Vea tabla 2.1 en el capítulo 2 para el 31 cuevas conocidas
Astyanax en la región de la Sierra de El Abra y la tabla 2.2
para los principales nacimientos (resurgencias). Tabla 2.3
es un modelo de la edad del las cuevas de Astyanax. Tabla
5.1 en este capítulo proporciona un resumen de los trabajos
de campo en las décadas desde 1936.
Se podría decir que tres generaciones de espeleólogos y
a los biólogos estaban involucradas en el estudio de peces
ciegos de Astyanax. La primera generación fue de 1936-1954,
el segundo entre 1963 y 1998 y el tercero de 2000 hasta la
actualidad. Estamos en la novena década de trabajo de

campo e investigación en peces ciegos de Astyanax.
Cerca de 180 trabajos fueron incluidas en una bibliografía sobre cavefishes de Astyanax por Wiley y Mitchell en 1971,
con 68 papeles importantes citados por Mitchell, Russell y
Elliott en su monografía de 1977. La bibliografía creció a
552 papeles en 2015. A partir de 2018 yo he recopilado 1001
documentos, incluyendo 827 directamente relacionada con
peces ciegos de Astyanax y 174 referencias secundarias en
exploración, geología, otra fauna de cuevas de la región y
temas relacionados (Apéndice 1).
Biólogos y espeleólogos hicieron los primeros descubrimientos de los peces ciegos en la región. Aproximadamente
282 biólogos, geólogos y espeleólogos hicieron el trabajo de
campo relativos a las cuevas de Astyanax. Los nombres de
estos exploradores y sus 862 logros en las cuevas de pesces
se enumeran en el Apéndice 3 de este volumen. Cuarenta
inmersiones de cueva importantes se detallan en el Apéndice 4.
Only a few of the fish caves can be traversed on foot—
vertical caving techniques and training are required in most.
Many of the pit caves proved to be too challenging for academics. The cavers were younger explorers and adventurers, some of them graduate students excited by large, deep
caves. Some of the professors became proficient in vertical
caving too, and some of the cavers became cave biologists.
Americans, Mexicans, Canadians, and Europeans sometimes
worked together in the field and laboratory. It also was a
cultural phenomenon; the visitors learned more Spanish,
loved Mexico, and worked to create international good will.
The teams found over 200 caves in the El Abra Region; in
2018 just 31 of them contain Astyanax cavefishes (Table 5.1).
The first Astyanax cavefish was described from Cueva
Chica by Hubbs and Innes (1936) as Anoptichthys jordani,
based on specimens collected earlier in 1936 by Salvador
Coronado. Cueva Chica is located about 1 km north of the
village of El Pujal and about 17 km southeast of central
Ciudad Valles, San Luis Potosí. The first exploration and
cavefish collection in Cueva de Los Sabinos was on April
3, 1942 by Candido Bolívar y Pieltain, Federico Bonet,
Bibiano F. Osorio Tafall, Dionisio Peláez, M. Correa, and
José Álvarez del Villar (Osorio Tafall 1943, Álvarez, 1946,
Mitchell et al. 1977). Los Sabinos is located about 13 km
north-northeast of Ciudad Valles, San Luis Potosí. The next
major scientific trip was to Cueva de El Pachón on December
7, 1945, by Candido Bolívar y Pieltain, A. Dampf, Federico
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Figure 5.1. Robert W. Mitchell’s research group
from Texas Tech University at Rancho del Cielo, Sierra de Guatemala, January 10, 1971. Left
to right: Masaharu Kawakatsu (Fuji Women’s
College), Suzanne Wiley, Mel Brownfield, Jerry
Cooke, Robert W. Mitchell, William H. Russell,
James R. Reddell, Virginia Tipton, William R.
Elliott, and Ann Sturdivant. Robert W. Mitchell

Bonet, José Álvarez del Villar, and R. Hernandez Corzo, who
collected the cavefish later described by Álvarez in 1946 as
Anoptichthys antrobius. This form has become known in the
genetics literature as “Pachonfish.” In 1947 Álvarez described
A. hubbsi, from Cueva de Los Sabinos (Mitchell, Russell,
and Elliott, 1977). It was these three “species” to which so
much study was devoted by C.M. Breder and many others
until the late 1960s. Now biologists consider these forms to
be part of the species Astyanax jordani, or sometimes as A.
mexicanus because they are interfertile in the laboratory, but
not much in the caves.
Cueva Chica probably was not the original site of cavefish
evolution in the region, but it probably is a younger cave that
already contained cavefishes when it was intersected by the
Río Tampaón (Mitchell et al. 1977). See Chapter 2 for an
age model of the caves. Cueva Chica was originally mapped
by Breder in 1940. Elliott (2015b) and others remapped
the cave more accurately from 1970 to 1974, and surveyed
overland to locate three tinajas (waterholes), Cueva Los
Cuates, and other small caves near El Pujal. More details
are in Chapter 11.
Sótano del Arroyo and Sótano de la Tinaja were located
in 1946 by Benjamin Dontzin and Edwin Ruda, who were
commissioned by the American Museum of Natural History
(Breder and Rasquin, 1947) to collect additional eyeless fishes. These two caves are located near Cueva de Los Sabinos
(Fish 1977, 2004).
Although some of the caves were known to local residents
and some biologists, they were not equipped to explore the
vertical caves that require single rope techniques and training.
New sightings of cavefishes were reported in the mid-1960s
as a result of exploration and mapping by the Association
for Mexican Cave Studies (AMCS) based in Austin, Texas.
These reports came at the same time that Robert W. Mitchell
of Texas Tech University, Lubbock, developed an interest in
the Sierra de El Abra cave fauna (Figure 5.1). His students
included William R. Elliott, James R. Reddell, Suzanne Wiley, and others who made many field trips to the El Abra and

Figure 5.2. Sótano de la Tinaja, the 8-m
cable-ladder drop, April 1966. James Jasek

Chapter 5—Exploration and Mapping

Caver Story: Los Sabinos Campground
The Los Sabinos campground got started by AMCS cavers
on November 26, 1964 during a Thanksgiving trip to Sótano
de la Tinaja. At first it was outside the fence along Highway
85, but soon the cavers moved inside with permission from
the Ejido. It served as the gathering spot for cavers working
in the El Abra or going farther south. Some of us stayed in
hotel rooms or rented houses in Ciudad Valles for longer
sojourns, but most camped at Los Sabinos.
Besides camping, the spot was good for refreshments,
relaxation, and caver truck repair. Several dozen cavers might
gather during big holiday trips. Elliott last visited there in
1974.—William R. Elliott

Figure 5.3 (top left). Campground near the Los Sabinos turnoff, November 26, 1964. Left to right are Terry Raines’
Chevy pickup FuFu, cavers Bill Bell, Rune Burnett, Terry Raines, Ed Alexander, James Reddell (standing), Bill Russell,
A. Richard Smith (red bandana), John Fish (standing), John Risinger, and the very tall David McKenzie. Orion Knox
Figure 5.4 (top right). Aerial shot of Los Sabinos from Richard Albert’s airplane, 1969. Robert W. Mitchell.
Figure 5.5 (botton left). Los Sabinos campground, January 14, 1972. Left to right: Logan McNatt, Craig Bittinger, John Mikels, Don Broussard, John Fish, and John Bassett. Paul Duncan
Figure 5.6 (bottom right). Fiesta at Los Sabinos to celebrate cavers rescuing a lost hunter, 1971. Steve Bittinger
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Figure 5.7. Pre-flighting the Cessna 172, May
1969. Left to right: Tom Albert in truck, Joe
Cepeda under wing, Bill Russell on ground,
Francis Abernethy sitting in plane, Don
Broussard walking. Robert W. Mitchell

other parts of Mexico. Mitchell’s volunteers
included caver William H. Russell from Austin; Dr. Francis Abernethy, a folklorist and
naturalist from Stephen F. Austin University,
Nacogdoches, Texas; Dr. Richard O. Albert,
a surgeon, naturalist, and pilot from Alice,
Texas; Tom Albert, Richard’s son, University of Texas; Dr. Francis Rose, a Texas Tech biologist; Don
Broussard, University of Texas; and visiting professors and
cavers from many places. Cavers and biologists from the
University of Texas at Austin, Texas Tech University and
other parts of the USA began visiting Mexico. A 1958 trip
to Xilitla, San Luis Potosí, and Sótano de Huitzmolotitla
inspired Robert W. Mitchell and his associates, followed
by others (Mitchell 1973). They were intrigued by Federico
Bonet’s 1953 papers on the Xilitla area and the Sierra de El
Abra (Appendix 6 in this volume). Following a trip to the
Tequila, Veracruz, area in 1962, T.R. Evans organized the
Speleological Survey of Mexico, which soon became the
AMCS (Evans 1973). The emphasis was on publications to
inform the world of the cavers’ discoveries.
The Association for Mexican Cave Studies Newsletter began in 1965. The AMCS Bulletin series began in 1967
with the influential Bulletin 1, Caves of the Inter-American
Highway, a general guide to caves of northeastern Mexico

(Russell and Raines, 1967). In 1967 Sótano de las Golondrinas, the world’s deepest pit at that time, was explored
and mapped by T.R. Evans and others near Aquismón. The
AMCS work was done mostly by American and, later, Canadian cavers at their own expense. Today many Mexican
cavers are proficient in cave exploration and mapping, and
groups from overseas, notably France, Italy, England, and
Australia, have made significant discoveries. Some expeditions are multinational.
By 1965 Ed Alexander, David McKenzie, John Fish,
Terry Raines, and others were discovering, exploring, and
mapping large caves like Sótano del Arroyo, Sótano de la Tinaja, Sótano de Pichijumo, and Bee Cave. Sótano del Arroyo,
the most extensive fish cave at 7,202 m long, required over
40 cavers to map from 1961-1971 (Figure 5.2). John Fish,
William R. Elliott, Don Broussard, Neal Morris, and many
American and Canadian cavers worked intensively in the El
Abra from 1967-1974, mapping many caves and studying
hydrology and biology. In total, 146 cavers were involved
in mapping the fish caves and assisting scientists. This work
culminated in Fish’s dissertation at McMaster University,
Ontario, Canada (Fish 1977 2004), and Mitchell, Russell,
and Elliott’s monograph on Astyanax cavefishes (1977).
Robert W. Mitchell’s research group at Texas Tech
University in Lubbock worked closely with the AMCS. Supported by grants, in 1969 Mitchell, Richard Albert, William
H. Russell, Francis Abernethy, Don Broussard, Tom Albert,
and others made an extensive aerial survey of the Sierra de
El Abra region, discovering seven new fish caves in two
expeditions (Figures 5.7-5.9). This aerial reconnaissance
ended when Albert’s airplane crashed in the Sierra Cucharas (foothills of the Sierra de Guatemala). Richard and his
son, Tom Albert, and Don Broussard, survived, but it took
two days to find their way out of the jungle. (See Chapter
7 Chamal-Ocampo Area and Caver Story: A Plane Crash.)
Bill Russell, David McKenzie (Figure 5.10) and other
AMCS cavers located many caves by logging back roads,
Figure 5.8. Bill Russell and Richard Albert
refueling the airplane. Robert W. Mitchell
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Figure 5.9. Aerial view of La Caldera on the
El Abra crest, 1969. Robert W. Mitchell

hiking through the thorn forest and the arroyos, and talking with locals. The AMCS
and Mitchell’s group discovered a total of 23
new fish caves, most of which were explored
and mapped over the next 12 years. I was
involved as a graduate student in this work
from 1969 until 1974. Later I independently
focused on the Sierra de Guatemala from
1978-1981. Altogether the author mapped or
drafted maps of 17 of the 31 known fish caves.
In 1970 Horst Wilkens and Jakob Parzefall found Cueva del Río Subterráneo near
Micos about 16 km west of Ciudad Valles, based on information from rabies control workers who were looking for
bat caves. They visited a few other caves in that area, finding
aquatic troglobites but no cavefishes. McKenzie and Russell
found two more fish caves near Micos, Cueva de Otates and
Cueva del Lienzo, which Elliott and others mapped in 1974.
These caves contain interesting “half-cavefishes” that hybridizewith surface fishes (Wilkens and Burns 1972), referred to
as the “Micosfish.” The Micos area has not been completely

explored for caves since then. One small pit cave north of
the Micos caves, entered by Elliott in 1974, had dangerous
“bad air” (high CO2 and low O2), and could not be explored.
Flights in light airplanes over the crest of the El Abra
range revealed many large, deep pits (Figure 5.9). In the
mid-1970s a campaign of “jungle chops” began in which
teams of cavers used machetes to chop their way through the
jungle to the pits. Long streamers were sometimes dropped
from an airplane to mark a route. The opening of new back
roads by locals aided in this work, and many new caves were
explored and mapped. But no fish caves were found on the
crest of the El Abra (Figure 5.11).
In 1977 cavers completed a four-year campaign to bottom
Cueva de Diamante on the El Abra crest. It had taken five
expeditions and over 1500 man-hours to reach a depth of 621
m through an extreme obstacle course of tight canyons and
razor-lined pits (Atkinson, 2004). At the time Diamante was
the fourth deepest cave known in the Western Hemisphere.
The extreme difficulty of the cave has deterred anyone from
returning, though several leads remain, including a major
passage at -430 m that was taking water. Hoya de Zimapan,
320 m deep, is another major pit cave on the crest that does
not go to water. Maps of these deep caves are available on
the AMCS website.
By the 1980s the jungle chop era was over, although
major pits are still unexplored; one can see them on Google
Earth today. Morris (1989) published an El Abra cave map
folio. In 1989 the “Mexspeleo” caver convention was held
at the Hotel Covadonga south of Ciudad Valles, and significant mapping was done in Sótano del Tigre and Sótano
del Venadito. The only other significant expeditions since
then were the trips led by Don Broussard to Venadito. This
extensive cave was mapped by 13 teams of 22 AMCS cavers
in 1968-1969, and then in 1989-1998, the longest effort for
any cave in the El Abra. The author drew up the Tigre and
Figure 5.10. David McKenzie on the way to
Sótano de la Tinaja, April 1966. James Jasek
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Venadito notes for this publication.
Cave divers explored nacimientos in the area from
1978-1997. Major dives by Sheck Exley, Bill Stone, Paul
DeLoach, Jim Bowden and others achieved depths of 95 m in
Nacimiento del Río Sabinas, 78 m in Cueva del Nacimiento
del Río Frío, 90 m in Nacimiento de San Rafael de Los Castro, 264 m or 184 m below sea level in Nacimiento del Río
Mante (a world record at the time), 76 m in the Nacimiento
del Río Santa Clara, and 43 m in the Nacimiento del Río
Choy (Figure 2.2) against strong current and 8 m below
sea level. Forty important dives are detailed in Appendix 4.
These cutting-edge deep dives sometimes required

special gas mixtures and long decompression times, and
they demonstrated Fish’s surmise that the springs had deep
circulation under the Sierra, with some “B waters“ gaining
unusual chemistries from moderate depths (Atkinson, 2004).
None of the divers reported seeing Astyanax cavefish in
these places, but research dives in the 1990s found the new
catfish species, Prietella lundbergi, “the phantom blindcat,”
at shallow depths in two springs on the eastern face (Table
2.2 and Appendix 4).
After 1989 it became increasingly difficult for cavers to
access parts of the region because of increasing private land
development and the establishment of two large bioreserves,
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Figure 5.11. AMCS cavers carry 800 ft. of
goldline and braided rope to the Cueva de
los Monos area, April 1971. Left to right:
Ernie Garza, Frank Binney, Roy Jameson
(background), Don Broussard, David Honea,
and Rich Cooper (probably). David Honea

Reserva de la Biósfera El Cielo in the Sierra de Guatemala, and
Reserva de la Biósfera Sierra de El Abra Tanchipa (regional
map). These reserves are beneficial for wildlife, flora, and
the preservation of many karst features. The former contains
several fish caves near Gómez Farías. The latter includes no
caves with Astyanax, but it does contain some significantly
deep caves on the crest of the El Abra.
In the 1990s the main field work was mapping in Sótano
del Venadito and cave diving in the nacimientos. In the 2000s
some cave diving continued, and geneticists increased their
visits to known caves to obtain tissue samples. As the interest
in genetics increased, the Astyanax International Meeting
(AIM) started in 2009 and continued to meet every two years.
The third generation of Astyanax cavefish studies continues
with the growth of modern DNA analysis, consolidation and
interpretation of cave mapping and karst studies, and studies on behavior and craniofacial analysis. In 2015 a major
work by 18 authors was published, Biology and Evolution
of the Mexican Cavefish, edited by Keene, Yoshizawa, and
McGaugh for Academic Press (Elsevier).
Mapping and Cartography Methods
Cave cartography is a basic descriptive science. To explore a cave well you have to map it as you go. A cave map is
essential for route finding and understanding the hydrology,
geologic history, and potential connections to other caves. A
cave map is an important document in establishing a cave
as an actual natural resource. Some of the early maps of fish
caves were freehand sketches or compass and pace surveys,
which are quite inaccurate for larger caves. Cave maps are
used to note the locations of many points of scientific interest, including fish pools, bat roosts, and habitat. The special
problems of speleology and cave biology are found in an
extensive literature, but a good introduction may be found
in Elsevier’s 2007 Encyclopedia of Caves and Karst, second
edition, in which the author discusses cave protection.
The 1940 expedition to Cueva Chica made the first
published cave map from the region (Bridges 1940, Breder
1942). Charles Breder used a small plane table with a drawing

sheet on a tripod, and an instrument for drawing lines and measuring distances optically
to a stadia rod, which he sighted through a
telescopic alidade. This method works well
for outdoor surveys, but is not well suited for
dark caves with rugged terrain. Their map
became increasingly inaccurate as errors in
the drawing accumulated toward the lower end of the cave.
Elliott remapped the cave from 1970-1974 using standard
cave surveying equipment at that time: a steel survey tape
and a Brunton pocket transit, which is a small magnetic
compass with sights and a clinometer for measuring slopes.
Similar equipment is still used by geologists, military, and
other field personnel. In the 1970s and 1980s most cavers
adopted the Suunto or similar liquid-filled compass and
clinometer, which makes point-to-point, handheld surveying
easier. In either case, meticulous notes are kept in a book with
taped distance, magnetic azimuth (bearing), inclination, and
LRUD (left, right, up, down) distances to walls, ceiling, and
floor at each numbered station. Carefully scaled drawings
are made in plan, profile, and cross-section views. Three or
four cavers comprise a survey team, and multiple teams or
trips may be needed to map the entire cave.
In the 1970s cave survey data were still “reduced” to
rectangular coordinates (x, y, z) using pencil, paper, and
trigonometric tables, or plotted with a drafting machine. A
slide rule or a calculator was used for calculations. AMCS
cavers converted to the metric system in the 1980s, and cavers developed sophisticated mainframe computer programs
for processing survey data from large caves, and plotting it
on large plotters. Profiles, longitudinal sections of a cave,
became easier to plot, and it became standard to depict caves
in plan and profile view, especially pit caves requiring rope.
Cave maps became better models of the caves, allowing
scientific inferences to be made about hydrogeologic history
(Figure 5.14).
Today the author and many cavers use the Walls cave
survey program, one of several that allow one to plot the plan
and profile survey lines along with LRUD data, and send it
to a vector drawing program in .svg or .wmf format for the
final drawing. Walls can export shapefiles that are used in a
GIS program, like WallsMap or QGIS, to plot the shape of
the cave on the landscape.
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Caver Story: Restaurant Condesa
Many older cavers remember the Restaurant Condesa. It was owned by Señor Juan Bermea Gloria, who had
worked in the States and spoke English. He was a good
friend to the cavers. He was our message center for years,
even keeping a couple of log books in his glass counter for
cavers to sign and leave each other messages. Sometimes
he let cavers camp in his jardín when they could not find
a place. Cavers often visited the tiny Condesa, and it was
mentioned in newsletters from the early 1960s to 1984.
In 1969 Richard O. Albert said, “We always ate at the
Restaurant La Condesa, right on the plaza that was right
on the edge of the Río Valles. The food there was good,
but the waitresses were not. We would all sit down and
order something from the menu, and then always wondered
what we would get. Sometimes it was what we had ordered
and sometimes it was not, but we learned to eat and not
complain too much about it. The waitresses never wrote
down anything, and never remembered it either. It was
always sort of an adventure to go in there…” (Albert 2006).
By 1969 the Condesa had moved one block from the
plaza, where it stood for many years across the street from
the Hotel Condesa. I remember the “Enchiladas Condesa,” which were so hot I usually could not finish them,

but they were tasty, stuffed with lots of goat cheese and
goodies. They were flat tortillas stacked like pancakes,
real Mexican style, not rolled up Tex-Mex style.
I remember bumping into cave biologist Stewart Peck
on the street in Ciudad Valles in 1969 on the way to the
Condesa. We went caving a couple of times. Stewart is a
beetle man, and I remember him and his brother James
considering the menu in the Condesa, and which dishes
would make the best dung for trapping beetles. I had
never witnessed that before. When Stewart left town he
bequeathed me a can of shit.
According to UT Grotto and trip reports in the Texas
Caver, the Condesa burned in 1984, and all the caver logbooks burned too. It was said that the printing shop next
door caused the fire. By 1985 it had moved to three blocks
from the plaza, and Sr. Gloria had a new caver logbook.
Now it is no more. By 1986 the restaurant had become
the Don Juan, and cavers continued to eat there until at
least 1992, even keeping a logbook there. When I last
visited in 2013 the Hotel Condesa looked the same, but
the old restaurant building was a pharmacia or something.
Goodbye Condesa. We loved you.—William R. Elliott

Figure 5.12. El Abra cave mappers, May 1974. Left
to right: Neal Morris, Carmen Soileau, Andy Grubbs,
John Prentice, and Barb Vinson. William R. Elliott

Figure 5.13. Cavers Mike Furrey and Jon Cradit are standing
in front of the Restaurant Condesa in 1984. Mike Warton
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Figure 5.14. Mapping Sótano de Jineo November 25, 2005. Barbara Luke runs the survey book while Jean Louis Lacaille Múzquiz
prepares to descend the pitch. Peter Sprouse

Geographic Information Systems
Seeing caves in their true relationship
in a geographic information system (GIS) is
important to understand how they formed and
where groundwater may flow. Groundwater
connections are usually elucidated with dye
tracing, but there has been only one water
trace in the Sierra de El Abra from Sótano de
Japonés (Fish, 1977, 2004). Instead we have
relied on elevations, hydrographs, and water
chemistry, but now from cave maps we can
see structural trends of cave clusters and flow directions.
Until the late 1970s we had no topographic maps of
Mexico, so we surveyed overland between caves and landmarks to accurately locate caves. Mitchell et al. (1977) used
a precision surveying altimeter tied to Mexican government
benchmarks to measure elevations at cave entrances (Figure
10.32). By the 1980s DETENAL topographic maps from
the Mexican government became publicly available, which
improved efforts to record cave locations long before the
GPS (global positioning system) was available.
In recent years some cavefish researchers have used GPS
receivers to obtain satellite-based coordinates for Astyanax
caves. Even these precision instruments can get wrong data if
the geographic datum and the position error are not recorded.
Today we can download Mexican topographic maps from the

Instituto Nacional de Estadística, Geografía e Informática
(INEGI), the federal mapping agency, but some may have
to be converted to a different datum and projection for use
in most GIS programs. See Appendix 5 on how to obtain
Mexican maps.
Starting in 2013 I developed cave location data using
Google Earth, then it was converted to WallsMap format.
I developed cave area maps using INEGI base maps in
WallsMap with shapefiles from the Walls program (2018).
The AMCS maintains a database with cave locations.
Inquiries may be sent to the author at speodesmus@gmail.
com, to Peter Sprouse at petersprouse@yahoo .com, or to
amcs@mexicancaves.org. Researchers may obtain limited
cave location and GIS data. Such data are not posted in public
because of potential conservation problems.
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Chapter 6

Gómez Farías Area
William R. Elliott
Three Astyanax caves are located in the valley west of
Gómez Farías, Tamaulipas, between the Sierra de los Mangos,
the limestone ridge on which the town is built, and the base
of the high Sierra de Guatemala (see Figure 6.1 and Gómez
Farías area map). I refer to this karst valley or polje as the
“Valle de los Mangos,” but there is no local name for it (Jean
Louis Lacaille Múzquiz pers. comm.) The caves are 400 to
600 m west of the road through town. Just east of the town
is a higher ridge, the Sierra Chiquita, which is of Tertiary
volcanic origin. These ridges have directed runoff into the
Valle de los Mangos, where swallets have captured streams
several times.
From north to south the fish caves are Sótano (Resumidero) de Jineo, Sótano del Molino, and Sótano Escondido.

There have been no dye-tracing studies, but these caves
probably are integrated into a subterranean drainage network
flowing 6 to 8 km south to the nearest large resurgence,
Nacimiento del Río Nacimiento, or other nacimientos near
there, such as Florida or Río Frío. Other caves must feed to
this network, but explorers encountered mud plugs or tight
fissures, and they have not been able to penetrate to water
and cavefishes, e.g. Resumidero de los Mangos, Sótano del
Plan, Sótano del León and others.
The bottom pools in the three fish caves are perched
about 40-63 m above the Nacimiento del Río Nacimiento.
Cavefishes are not always found in these caves, which could
be explained by the episodic backflooding of pits. It appears
that base level waters rise into the caves after storms, carry-

Figure 6.1. Looking north from a helicopter over Gómez Farías, July 2013. The high Sierra de Guatemala is on the
left, and Sótano Escondido (red dot added to image) is located in the Valle de los Mangos. The town is built on the low
Sierra de los Mangos in the center, and the higher Sierra Chiquita is on the right. Jean Louis Lacaille Múzquiz
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Figure 6.2. Bill Elliott rappels into Sótano de Jineo, May 18,
1971. Mel Brownfield also is ready to go. Francis Abernethy

level. The cave then bifurcates into north and south branches,
ending in small cavefish pools or, in the South Branch, a mud
blockage. The South Branch of the cave ends about 105 m
horizontally from the closest, downstream end of Sótano del
Molino. The two caves are practically one system.
El Sótano de Jineo es una cueva vertical con tres distintos
niveles y nueve tiros que requieren equipo vertical. La cueva
sigue una dirección este-oeste y desciende en espiral hacia
la derecha por debajo de sí misma a una profundidad de
-120 m. La cueva se bifurca luego en dos ramales, norte y
sur, terminando en pequeños estanques con peces de cuevas
o, en el ramal sur, en un tapón de lodo. El ramal sur de la
cueva termina a unos 105 m, horizontalmente, del extremo
aguas abajo más cercano del Sótano del Molino. Las dos
cuevas constituyen prácticamente un sistema.
A fairly well-developed arroyo about 100 m long drains
a small local area into Jineo during wet weather. No fishes
inhabit this small drainage. Jineo’s entrance, a 49-m pit, lies
at an elevation of 292 meters. The cave is 302 m long and
144 m deep, ending at 148 m msl, which is 58-63 m above

ing cave Astyanax upwards as much as 105 m and stranding
small populations.
The three Gómez Farías fish caves are structurally simple,
indicating a relatively young geological age despite their
relatively high elevation, from 268.5 to 302.5 m msl, which
normally would have caused early erosion of the local shale
and exposure of the limestone underneath. However, the area
apparently was once capped by Tertiary basalt, which probably
prevented speleogenesis until the basalt and underlying shale
eroded away (see Chapter 3 on hydrogeology). Although
the caves are young, the cavefishes are not morphologically
young. It is likely that the local cavefish populations invaded
the caves through large rises in groundwater, which carried
old populations of cavefishes upwards into the caves. These
populations probably are becoming more isolated from the
ancestral populations with time, although perhaps more
integrated among the three local caves.
Sótano (Resumidero) de Jineo
Sótano de Jineo is a vertical cave with three distinct levels
and nine pitches requiring vertical gear. The cave trends east
to west and corkscrews clockwise under itself at the -120 m
Figure 6.3. Ernie Garza rappels into Jineo,
November 25, 2005. Peter Sprouse

Chapter 6—Gómez Farías Area

102

Entrance

datum 2005, elevation 380 m, 6 m above datum 1971

datum 1971

0

Sótano de Jineo

10

(Resumidero de Jineo)

Municipio de Gómez Farías,
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Preliminary sketch by William R. Elliott, 18 May 1971.
Suuntos & tape survey, 25-26 Nov. 1971 by Terry Raines,
Roy Brown, D. Christie, Jan Lewis, Logan McNatt, Olga
Reyes & Bob Stockton. Resurveyed 2005 by Peter Sprouse
et al. 1971 extent 423 m, horizontal length 302 m,
depth 144 m below 1971 datum, 150 m below 2005
datum at 380 m elevation. Drawn by Elliott, 2014.
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Figure 6.4. Javier Banda at the top of a flowstone pit
in Jineo, November 25, 2005. Peter Sprouse

Upon exiting they were met by some locals, including
Mauricio, who had guided McNatt and Charlie Yates to
Molino in January, 1971. That evening Mauricio entertained
them with his guitar, accompanied by Raines on the accordion.
Years passed by and no map had been published, so the
cave was resurveyed on 23 and 25 November 2005 by Peter
Sprouse, Javier Banda, Marlena Cobb, Ernie Garza, Sergi
Gómez, Jean Louis Lacaille Múzquiz, Barbara Luke, Philip
Rykwalder, Shannon Summers, and Gustavo Vela. During
that trip the South Branch was again blocked by mud. Both
surveys were quite good, and it is interesting that three trips
to the bottom have found a mud plug twice.
The previously unpublished 1971 survey was recently
drafted by Elliott and is included in this report, as it is more
complete, but notations from Sprouse’s 2005 survey were
added to the map (the 2005 map is available on the AMCS
website). One can surmise that major storms sometimes
wash open the mud plug to the South Branch, or else block
it again depending on hydraulic pressure, sediment load, and
timing. This phenomenon may occur at other caves nearby.
the presumed resurgences. The highest pool lies at -50 m
(242 m msl or 152-157 m above the resurgences).
The cave was discovered in January 1971 by William
H. Russell, and it was first entered by William R. Elliott
and Jerry Cook on 17 May 1971, when insufficient rope
prevented descent below about 90 m. Someone had scratched
an English obscenity on the wall and left a pile of flashcubes
at the -60 m level. On 18 May Brownfield and Elliott reentered Jineo, reaching the -140 m level where they thought
the cave ended. Elliott sketch-mapped the cave and found a
slimy fissure that went to a 15-m drop into a mud sump with
no water encountered.
On 24 and 25 November 1971, the cave was surveyed by
Terry Raines, Roy Brown, Doug Christie, Jan Lewis, Logan
McNatt, Olga Reyes, and Bob Stockton (Peter Strickland
was ill from contact with a mala mujer plant). A previously
undiscovered area in the lowest portion of the cave was
found to contain water and cavefishes. McNatt noted a
whiptail scorpion and they collected numerous isopods and
millipedes. Most, if not all, of the collecting was done at the
back of the cave. Mud crawls at the bottom were mapped
by McNatt, Raines, and Brown. This 1971 Jineo survey was
not published, but Raines provided it to Elliott in the 1980s
when a Sierra de Guatemala bulletin was being prepared, but
it was not published either.
Figure 6.5. Jean Louis Lacaille Múzquiz descends during
the Jineo resurvey, November 25, 2005. Peter Sprouse
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Sótano del Molino
Molino is the most extensive cave at Gómez Farías at
658 m long with six levels. The cave zigzags west, northeast,
and west again, almost connecting with Jineo 105 m away.
Molino es la cueva más extensa de Gómez Farías con
658 m de longitud en seis niveles. La cueva zigzaguea hacia
el oeste, noreste y al oeste nuevamente, casi conectándose
con Jineo a sólo 105 metros de distancia.
The name (molino= mill) refers to a small sugar cane
mill (El Molino) once located a short distance from the cave.
The name, Sótano de El Molino, was sometimes used and is
a more formal spelling, but for a place that no longer exists.
A well-developed arroyo carries storm runoff to the
southwest from the western side of the Sierra de Los Mangos
and surrounding fields, emptying into the cave. The arroyo,
which is not inhabited by fishes, is several hundred meters
long and is the largest captured arroyo in the area. Erosion
has produced a headwall height at the entrance of about 10
meters. Molino’s 5 by 10 m oval entrance lies at an elevation
of 268.5 meters, and it drops 67 meters to a shallow pool.
Ceiling heights are 2-20 m and passage widths are 3-5 m
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throughout the cave. The passage on level 1 begins 12 m high
and slopes down for 40 m over cobbles to a T-intersection
with the level 2 water passage. To the right a dry passage
ends in 40 m. To the left level 2 trends west through shallow
pools for 45 m at -79 m. The cave then turns northeast and
continues through a series of pools 1 m deep. Cavefishes
were found in this area in 1971.
Seventy meters after the turn there is a flowstone pitch
of 4 m to level 3 at -88 m. The passage continues 30 m to a
sharp bend to the west for 18 m, then it continues northeast
through more pools for 55 m to a flowstone slope into a pool
at -98 (level 4). Another 80 m of northeast-trending passage
leads to a T-intersection, which pinches at a muddy slope
to the right (east), but continues west-northwest through
1-m-deep pools and cobbles for 50 m, then meanders north
to northeast for 25 m. A final trend to the west at about -100
m ends after 120 m at a 20-m pit to level 5 at -123 m, and a
pool. The passage continues west and then north for 18 m,
then drops to a pool at least 2 m deep, sumping at -138 m
(130.5 m msl) in level 6.
Cavefishes inhabit pools in this lowest portion of the cave,
about 40.5-45.5 m above the Nacimiento del Nacimiento or
the Río Frío. It is interesting that cavefishes
were not discovered in the upper level pools
(at about 191.5-195.5 m msl) when the cave
was initially entered in 1964 and 1965. Probably these pools contained no fishes at that
time. Before the fish discovery in 1971, there
probably was a temporary rise in the local
groundwater of 60-105 m, carrying the fishes
upward from permanently inhabited water.
Sótano del Molino probably was first
described to AMCS cavers David McKenzie,
Larry Manire, and James Reddell, who left
their Morris Minor on the highway on June 1,
1964, and hiked into Gómez Farías on their
way to Rancho del Cielo. A local person told
them of a large sótano about ½ km south of
the road in the valley.
On June 24, 1964, Terry Raines, Ed Tapp,
Earl Geil, and Mason Sproul discovered
and entered Molino to the stream passage.
They collected spiders, millipedes, crickets,
isopods, and took temperatures. No fishes
were encountered.
After caving on foot and by logging truck
near El Cielo, T.R. Evans, Dan Evans, and
Richard M. Smith hiked into Gómez Farías
on December 24,1964, and were soon guided
Figure 6.6. Ramsés Miranda Gamboa
rappels into Sótano de Molino, July
27, 2017. Patricia Ornelas-García
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Figure 6.7. Looking up the entrance
of Molino, 2008. Geoff Hoese

to Sótano de El Molino. T.R. went down the pit to a shallow
pool. He found that it kept going as a fissure passage, then
he came out. He thought the pit was virgin but Terry Raines
later told him the name of it and that he had entered it. They
rode a bus back to Texas (Evans1965, Reddell 1966, Mitchell,
Russell, and Elliott 1977).
On January 2, 1971, Logan McNatt, Roy Brown, and
Charlie Yates drove to Gómez Farías and were guided to
Sótano del Molino by a boy named Mauricio. McNatt discovered cavefishes in upper level pools. They went as far as
a small, low room, which appeared to be the end. McNatt
noticed a small airspace above the water on the other side of
the room, but his light was low and the others were back at the
entrance, so it was not checked. The young guide said seven
norteamericanos had come to the cave about four months
earlier, but it is not certain who that was (Anonymous 1971,
Mitchell, Russell, and Elliott 1977).
On March 20, 1971, William R. Elliott and Mel Brownfield entered Molino in search of cavefishes. They reached
the lake room where McNatt had noticed an airspace lead,
but they did not see it at this time (it may have been submerged). They collected cavefishes from the debris-laden
pools for Robert Mitchell’s research project, and noted a
water temperature of 18.5° C. The two pools lie 73 and 77
meters beneath the entrance and at elevations, respectively, of
195.5 and 191.5 m msl, about 109 and 105 meters above the
elevations of Nacimiento del Río Nacimiento or Nacimiento
del Río Frío. They mapped 128 m to the entrance. The rest
of the trip (until March 16) was spent on cavefish censuses
and other work in the Sierra de El Abra.
In September 1971 Terry Raines, Jan Lewis, Steven Bittinger, and Peter Strickland explored far past the airspace lead
in Molino, and stopped at the “Pit of Death.” Two waterfalls
Figure 6.8. The bottom of the entrance
of Molino, 2008. Geoff Hoese

plunged down the pit (Anonymous 1971).
Molino was surveyed farther on October
21-22, 1971, by Steven Bittinger, Jan Lewis, Terry Raines, Craig Sainsott, and Bob
Stockton. The water temperature far into the
cave was 23° on that date. The survey was
completed on November 27, 1971, by Terry
Raines, Logan McNatt, and Bob Stockton.
Elliott and Bittinger’s combined map finally
appeared 31 years later in the AMCS Activities Newsletter (Krecja 2002).
Besides the early explorations, Molino
was visited on January 7, 1994 by Richard
Borowsky, Luis Espinasa, and Ramón Espinasa to collect cavefishes for genomics work. Borowsky,
Martina Bradic, Geoffrey Hoese, and others visited Molino
and other caves in 2008.
Sótano Escondido
Escondido is vertical with three to six levels, depending
on one’s perspective, and only 107 m of horizontal passage.
Seven pitches requiring equipment descend north, west,
then double back to the east to a terminal sump inhabited
by Astyanax cavefishes. The pool lies 150 m beneath the
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Figure 6.9. Greg Walker descends into Sótano
Escondido, June 5, 1974. William R. Elliott

entrance at an elevation of 152.5 m (about 67.5-72.5 m above
the pertinent resurgences). Overall, the cave trends E, unlike
Jineo and Molino, which trend west, but considering the
cave’s structural pattern, submerged passages could easily
turn west again to merge with groundwater flow down the
valley to the south.
Escondido es predominantemente vertical con tres o
seis niveles, dependiendo de la perspectiva desde donde se
observe y tiene sólo 107 m de pasajes horizontales. Siete
tiros que requieren equipo descienden primero en dirección
norte, hacia el oeste, y luego en dirección contraria hacia el
este hasta un sifón terminal habitado por peces de cuevas
Astyanax. El estanque está situado a 150 metros de profundidad desde la entrada a una altitud de 152.5 m (unos 67.572.5 m por encima de las resurgencias correspondientes).
En general, la cueva sigue una dirección este, a diferencia
de Jineo y Molino, que se dirigen al oeste, pero tomando
en cuenta el patrón estructural de la cueva, puede haber
pasajes inundados que pudieran fácilmente girar al oeste
nuevamente hasta unirse con el flujo de agua subterránea
que baja del valle hacia el sur.
Escondido’s entrance is located on the western slope of
the Sierra de los Mangos at an elevation of 302.5 meters. A
shallow arroyo takes runoff from the slope into the cave. No
surface fishes inhabit this drainage. The entrance pit is divided
by a natural arch, and is heavily overgrown with vegetation,
hence the name (escondido= hidden).The entrance drops 34
m to a rectangular room with deep solution flutes at the east
end. The passage slopes down a short distance to the north to
a 6-m pitch, then turns west for about 15 m to a 24-m pitch
to the first pool at about the -85 m level. The passage then
trends east and southeast under itself and via downclimbs
to a 21-m drop, soon followed by a pitch of 17 m, then a
flowstone slope to a pitch of 10 m. A steep flowstone slope
leads down to a muddy room about 10 by 30 m, ending at
the terminal cavefish pool at -150 m (152.5 m msl). Water
temperature was 23.5°C.
The terminal pool of Escondido no doubt is perched
above the primary fish-bearing groundwater in this region.
First, it lies 21.5 m above the deepest known cavefish pool
in the area, the terminal pool in Sótano del Molino (131 m
msl). Second, most of the fishes seen here were small and
of uniform size, indicating the probability that a few fishes
were transported upward by rising waters to be trapped in
the pool, where they then gave rise to that small population.
Other Caves in the Gómez Farías Area
Thirty caves, including the three cavefish sites, are known
to the AMCS within a 5 km radius of Gómez Farías. Maps
of most of the caves are in the AMCS Newsletter and on the

AMCS website. These caves appear on the Gómez Farías area
map; those mentioned by name here are labeled on the map.
The three fish caves are the deepest, with elevations between
269 and 303 m. The other caves lack pools or streams, but
some may yet reach water under certain conditions. A bit
more history is provided here to illustrate the area to search
for additional cavefish sites near Gómez Farías.
Sótano de Gómez Farías was among the earliest pit
caves explored in the area in 1964. It was mapped in 1975
(see AMCS website). The cave entrance is located southeast
of the Sierra de los Mangos at 220 m msl; depth is about 119
m, bottom elevation 101 m msl, length about 150 m. It may
seem strange that the bottom, which is at the lowest elevation
within 5 km of Gómez Farías, is dry while three fish caves,
Molino, Escondido, and Jineo, only 2.7-4.6 km to the west,
bottom in cavefish pools at elevations of 131-152.5 m msl.
This indicates that caves east of the Sierra de los Mangos are
in a different drainage system and are unlikely to end in water.
Sótano Escondido had been located by William Russell in
January 1971 during an expedition led by Robert W. Mitchell. On May 14, 1971 Mitchell led another expedition to the
area with Francis Abernethy, Mel Brownfield, Jerry Cook,
William R. Elliott, William H. Russell, Ann Sturdivant, and
Suzanne Wiley. They arrived in Gómez Farías for several
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days of biological work. The group split into
two teams; Elliott, Brownfield, Cook, and
Russell remained at Gómez Farías to map
and search for caves while the others went to
Rancho del Cielo and El Porvenir in the high
Sierra de Guatemala.
On May 14, 1971, the lowland team entered Resumidero de los Mangos to look for
cavefishes. This narrow fissure cave drains
a dolina on the western edge of the Valle del
los Mangos, at the foot of the high Sierra de
Guatemala to the west. A depth of about 103
m was reached, but no water was seen, only
muddy fissures and a mud bottom. The cave
was so narrow that the gear hung up when
being hoisted.
Russell had gone hiking and found Sótano de El Naranjo, a 60-m virgin pit north
of Mangos. The entrance is at 330 m, depth
is 60 m, and the bottom is at 270 m msl, too
high to reach water.
On May 15, 1971 Russell sketched the
upper level maze of Mangos while Elliott
sketched the lower levels and derigged the
cave. Mangos was later mapped during November 23-25, 2006, by Philip Rykwalder,
Peter Sprouse, and their team. See the map
in AMCS Activities Newsletter 29, p. 105.
The entrance elevation is about 320 m msl,
depth 103 m, bottom 217 m, and length 293
m. Considering the mud plug that comes and
goes in Jineo, perhaps the muddy bottom of
Mangos sometimes opens up after a big flood,
but one would have to penetrate at least 64 m
deeper to reach the cavefish level of nearby
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Sótano Escondido.
On May 15, 1971 Cook and Elliott entered
Sótano Escondido. Elliott reached about 90-100
m depth before running out of rope, but found
another drop, probably the 21-m pit.
On May 16, 1971, Elliott and Mel Brownfield reentered Escondido and bottomed it. They
collected blind Astyanax from a muddy pool at
the end, making this blind fish cave #24 for the
region. They started mapping out but ran out of
time and exited. Cook guarded the rope while
Russell hiked south and found Sótano del León
and several other caves. Jineo was explored on
May 17-18.
Sótano del León was explored on May 20,
1971, by Abernethy, Wiley, and Elliott. It is about
one km southeast of Gómez Farías at 280 m elevation. Elliott sketched the 200-m-long cave (see
map) and reached a depth of 43 m, but decided not
to push the narrow fissure farther without more
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time and equipment. The cave has an unexplored pit at the
bottom, but it may not penetrate to water owing to its location.
The remainder of the trip (until May 26, 1971) was spent
on blind fish work in the Sierra de El Abra. Finally, on a later
trip Elliott, Greg Walker, and John Prentice finished mapping
Escondido on June 5, 1974.
Sótano del Profe is in the Mangos valley at 317 m
elevation, 21 m depth, and perhaps 35 m length. With its
bottom ending in mud at 296 m elevation, it is unlikely to
penetrate to water and cavefish.
Large dolinas at 800 to 900 m elevation are located 2.5
to 4 km west of Gómez Farías in the Sierra de Guatemala.
These probably contribute massive recharge to Valle de los
Mangos as well as directly to the nacimientos to the south.
Hoya El Resumidero, Hoya El Molcajete, and unnamed
dolinas are just west of the Gómez Farías area map.
Sótano de La Joya de Salas is a regionally important
cave explored by AMCS in the 1960s and 1970s. Salas is 19
km northwest of the Gómez Farías fish caves at an elevation of
1542 m. It is 1039 m long and 376 m deep, reaching a bottom
elevation of 1166 m. It probably discharges at Nacimiento
del Río Sabinas (see map), 12 km north of Gómez Farías,
which has been the focus of several cave dives (Appendix 4).
Cueva del Nacimiento del Río Frío (Figure 2.4) is
about 7 km south of Gómez Farías. It is an abandoned resurgence with a perched pool containing interesting stygobites,
including the phantom blindcat Prietella lundbergi, but no
Astyanax. The map is presented here; see Chapters 2 and 4

for more information.
In conclusion, in order to find more cavefishes in the
immediate Gómez Farías area one must find a deep cave
in the south end of the Valle de los Mangos at an elevation
below about 305 m going south toward the local nacimientos. A shale outcrop in the southern end of the valley may
have delayed swallet development in that area. The bottom
of the cave must reach below 150 m elevation. This general
rule does not apply to other areas, such as Chamal, Ocampo,
and farther south.
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Chamal–Ocampo Area
William R. Elliott and Jean Louis Lacaille Múzquiz
Three Astyanax caves are located 8–23 km southwest
of the Nacimiento del Río Frío near Chamal (also known as
Adolfo López Mateos or Chamal Nuevo), Tamaulipas (see
regional and area maps). From north to south they are Bee
Cave, Sótano del Caballo Moro, and Sótano de Vásquez.
The first two are in the valley formed by the Sierra Cucharas,
foothills to the higher Sierra de Guatemala (see Chamal Area
map). Sótano de Vásquez technically is in the northern part

of the Sierra de Tamalave (formerly Sierra de Nicolás Pérez),
south of the mountain pass Puerto La Vírgen, through which
highway 66 goes to Ocampo (see Sótano de Vásquez area
map). Judging from the local cavefish distribution, these
caves may be hydrologically related, however Vásquez may
discharge to the Río Ocampo (Boquillas), while the others may
discharge to the Nacimiento del Río Frío. Four other caves
are described because they may be hydrologically related and
may contain cavefishes.
Table 7.1. Characteristics of Chamal-area fish caves (meters).
The bottoms of the three fish caves lie between
110 and 145 m msl (above mean sea level), not far
Cave
Length Elevation Depth Bottom
above the trio of nacimientos: Río Nacimiento, FloBee Cave
245
249
119
130
rida, and Río Frío, at elevations 85–90 m msl. The
most likely outlet for Bee Cave and Caballo Moro is
Sótano de Caballo Moro
285
320
211
110
the Nacimiento del Río Frío, although there have
Sótano de Vásquez
1500
422
277
145
been no dye-tracing studies we are aware of. These
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Figure 7.1. View of the sierras looking northwest from near Chamal. The high ridge of the Sierra de Guatemala
merges to the south with the Sierra de Tamalave. The foothills are the Sierra Cucharas. William R. Elliott

caves are 14–29 km from the southernmost Gómez Farías fish
cave, Sótano Escondido, which may empty at the Nacimiento
del Río Nacimiento. These resurgences probably are like a
subterranean river delta, and they may be in the process of
coalescing.
Espinasa and Espinasa (2015) postulated an ancient
river that may have become the Río Ocampo (Boquillas),
but which in the past flowed near these three fish caves and
through the fossil canyon, Puerto Chamalito, 3 km east of
Bee Cave. In Chapter 2 Elliott called this paleoriver the “Río
Chamal.” The dry canyon has meanders that probably were
inherited from a stream meandering across a shaly plain before
downcutting into the limestone ridge, the Sierra Cucharas.
The river entrenched as the shales eroded and the stream cut
into the limestone underneath. The Río Chamal probably was
pirated underground and now flows to the Nacimiento del
Río Frío 5 km north of Puerto Chamalito. Since the flow in
Caballo Moro was roughly measured at 10-20 m3/sec (Elliott
1980) and the gauged flow of the Nacimiento del Río Frío
was 6 m3/sec on an undefined date (Chapter 2, Table 2.2),

there is a good likelihood that these waters are the same
even though they are 14.3 km apart. Also, three abandoned
resurgences, the Peñitas caves, are on the east face of the
Sierra Cucharas near Puerto Chamalito, for example Cueva
de las Peñitas at about 140 m elevation, mapped by Elliott
(1982) and others (Figure 7.1). These caves are evidence
that there has been a succession of local resurgences near
the Puerto Chamalito. There are still two minor springs at
the eastern end of Puerto Chamalito, one at the foot of the
Sierra Cucharas and the other at the foot of the limestone
outcrop containing Cueva de las Peñitas just north of the
Puerto Chamalito; both drain into the Río Frío.
Some authors have debated whether or not the Cañon de
la Servilleta of the Río Ocampo (Boquillas), which passes
through the Sierra Cucharas, is a barrier to cavefishes. The
Cerro Partido volcano south of Ocampo flowed down the
Río Ocampo valley (see regional map). A lava layer lies in
the river bed today to within 1 km of the western mouth of
the Cañón de la Servilleta. The river has moved a bit north
onto valley alluvium since that eruption, however, the lava is
only a thin surface deposit, and would not create a
groundwater barrier in the karst underneath. From
the INEGI Loma Alta 1:50,000 topographic map,
one can see that the bottom of the Cañon runs west
to east from 130 m to 90 m msl (above mean sea
level). Most of the nearby nacimientos are still
below parts of the Cañon, but some are above
it. An old cave, now dry, Cueva del Cañon de la
Servilleta, is in the north wall of the Cañon. It is
Figure 7.2. Aerial view looking west to the Peñitas
area, north of Puerto Chamalito. The three entrances
of Cueva de las Peñitas are in the right knob. The
left knob contains Peñitas 2 and 3. These probably
are fossil resurgences. Jean Louis Lacaille Múzquiz
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Figure 7.3. Aerial view of Bee Cave, 1969. Robert W. Mitchell

the Río Ocampo shifting 10.5 km to the south. Regarding
Espinasa and Espinasa’s shifting river hypothesis (2015),
local uplift and/or Quaternary lava flows from nearby Cerro
Chamalito might have altered the river’s course. These lavas
could have eroded back to just around the Cerro, leaving
little trace of their history.
Other candidate fish caves in this area were investigated,
and are discussed later, but no fish were found.
Bee Cave

quite likely that water-filled conduits still pass beneath the
Cañon or west of it. Therefore the Cañon, per se, probably
is not a barrier in karst, which has three-dimensional flow
paths that can change as water rises and falls after storms.
Dye-tracing studies during low and high water times might
settle this problem, but that would be complex owing to the
many nacimientos in this area.
To our knowledge, there is no published evidence of

Bee Cave (Sótano de las Abejas) is a large, deep collapse
pit with a small pool at the bottom, with few cavefishes
visible at any time. Bee Cave was the first Astyanax cave
found outside the Sierra de El Abra.
Bee Cave (Sótano de las Abejas) es una sima de colapso
grande y profunda que tiene un pequeño estanque en el fondo,
con algunos peces de cuevas visibles en cualquier momento.
Bee Cave fue la primera cueva de Astyanax encontrada
fuera de la Sierra de El Abra.
This cave is located about 8.5 km north of Chamal, Tam-
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Caver Story: A Plane Crash
In May 1969 aerial reconnaissance was flown by Dr.
Robert W. Mitchell’s group from Texas Tech University and
Dr. Richard Albert, surgeon and pilot from Alice, Texas,
in search of fish caves in the Sierra de El Abra and Sierra
de Guatemala. Bill Russell, Don Broussard, Tom Albert,
Francis Abernethy, and Francis Rose participated in the
flights. Mitchell took spectacular photos of Venadito and
Bee Cave, already known. In late May a promising pit,
Sótano del Malpaís, was located just northeast of Bee Cave
in a large area of karren. They also discovered Sótano del
Caballo Moro nearby.
On June 2 the expedition was almost over, Bob Mitchell
had departed for Lubbock, and Richard Albert wanted to
do a little more recon on the flight back to Alice. Richard,
his son Tom Albert, and Don Broussard flew north from
the Ciudad Valles area, then up a ridge a short distance
past Sótano del Malpaís and Caballo Moro. As they flew
north, the upwards slope of the Sierra Cucharas north of
Chamal may have deceived the pilot. Long, wide slopes
can look more level than they really are. Richard’s climb
rate may have been compromised by the hot day, a full
payload, and low air density/high humidity (pilots call it
high-density altitude).
They were almost climbing fast enough, but not quite.
At the top of a small ridge one of the plane’s landing gear
snagged some trees and they lost speed. They rotated back-

wards as they stopped flying and fell down the slope on the
other side of the ridge. The plane’s wings were taken off
by the thick trees as they decelerated into their seats. After
coming to rest in the backwards position, they checked
themselves. Don opened the right door and it fell off—the
hinges had been sheared off! They were lucky to be alive.
They abandoned most of their gear and began hiking
downhill. “It took us three days to chop our way back out
to Chamal,” said Richard. Tom said they reached Chamal,
about 18 km away, on June 4. They left the country without
notifying the authorities, so presently federal troops were
out looking for the wrekage. Richard went on a return
trip some months later with an airplane insurance agent
to verify the wreckage. The insurance man nearly crashed
his plane in the same area, sort of a mountain version of
the Bermuda Triangle.
Of the twenty-three fish caves found by Mitchell’s
group and AMCS in the late 1960s, six new fish caves were
discovered in just a few flights in a Cessna 172 Skyhawk:
Caballo Moro, Japonés, Matapalma, Palma Seca, Piedras,
and Yerbaniz. It was all for science and adventure.
References: Tom Albert (1970); William H. Russell
(1970), Richard Albert (2006, 2016, 2018), Mitchell,
Russell, and Elliott (1977), Don Broussard, pers. comm.
—William R. Elliott

Richard Albert
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aulipas. It was called “Bee Cave” by local North American
citrus growers on the Taylor Ranch, hence the English name.
Mitchell and Russell (1969) altered the name to “El Sótano
de las Abejas” on their privately distributed map of the El
Abra region. Mitchell et al. (1977) heard the cave termed
locally only as “El Sótano” and “Bee Cave.” The name Bee
Cave was retained by Mitchell et al., because it had been
previously published by the AMCS.
Bee Cave was located by Ed Alexander on May 28,
1965, but he did not enter it at that time because of lack of
equipment (Alexander, 1965a). He entered Bee Cave on
December 28,1965, (Alexander, 1965b) for a quick exploration, and again on April 10, 1966 (Fish, 1966a, 1966b),
when he was accompanied by Ross Felton, John Fish, and
David McKenzie. It was on this latter date that three cavefish
specimens were collected in a small pool at -119 m.
On January 29, 1968, Robert W. Mitchell, James Reddell, John George, and Francis Rose drove to Glenn Taylor’s
ranch near Chamal. Lázaro Salazar guided them to Bee Cave.
Reddell collected invertebrates on the mud slope above the
fish pool while the others caught about 15 cavefishes, blind
isopods, and mysids. Reddell found a new genus of millipede, the second species of Mexicambala, and other species.
On January 27, 1969 Richard Albert, Robert W. Mitchell,
Bill Russell, and Francis Rose were doing aerial reconnaissance for blind fish caves when they flew over Bee Cave and
Mitchell photographed it (Figure 7.3). From there they flew
east-northeast to discover what became known as Sótano
del Malpaís.
The cave was surveyed on August 10, 1969 by William
R. Elliott, Don Broussard, and James McIntire as part of
Mitchell’s research project. The map went unpublished,
and has been redrawn from notes and the original map for
this publication.
The entrance, about 24 by 53 m, lies on the side of a small
hill at an elevation of 248.5 m. It takes no surface streams.
The large entrance pit drops about 85 m to the side of a large
talus cone, sloping down to the floor of a passage about
240 m in length. The passage is fairly straight and lies on a
southeast-northwest line. The bedding planes in the entrance
sink dip to the east or southeast at approximately 75°. Near
its southeast end, the passage slopes to its deepest point,
119 m beneath the entrance. At this point a permanent pool
lies at the bottom of a mud sump. Only about 1 m2 of pool
surface is exposed, so collection is difficult. This “pool” is
an exposed portion of a water passage barely intersected by
the main cave passage. Entry into the water passage would
be difficult and dangerous because of the tight space.
The pool’s surface lies 45 m above the Nacimiento del
Río Frío, located 8.2 km north-northeast at the base of the
Figure 7.4. Sótano del Caballo Moro, January 3, 1970. Bill Elliott on the left, William Russell on the right. Russell Harmon
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Sierra de Guatemala, and 20 m above the Nacimiento de
Riachuelo, located 9.7 km southeast at the base of the Sierra
de El Abra. It is not known where the waters of this cave
actually resurge.
The few fishes taken here are an interesting population.
The eyes of some showed varying degrees of development;
one had quite large eyes. Pigmentation of the lateral stripe
also was variable, being fairly obvious in some specimens
(Mitchell et al., 1977). This is similar to the mixed fish
population in Sótano del Caballo Moro, discussed below,
which is 6.8 km to the west-southwest and only 20 m higher
in elevation. We know of no cave in the Chamal Area that
takes surface streams populated by fishes, so this may be a
relatively old population.
Sótano del Caballo Moro
Sótano del Caballo Moro is in a deep dolina in a saddle
between two hills. It has been called a karst window as it
penetrates to a deep lake-stream that flows across the bottom
of the cave. The lake surface is about 20 m above the Río Frío
resurgence 14.2 km northeast. The lake carries a large volume
of water into a sump and toward the northeast. The water
probably resurges at the Nacimiento del Río Frío. Sunlight
hits a portion of the lake, where small-eyed fish segregate
from cavefishes in the darker, northern portion of the lake.
Sótano del Caballo Moro se encuentra en una dolina
profunda en el punto más bajo entre dos cerros. Se le ha
llamado una ventana de carso pues penetra hasta un profundo lago-corriente de agua que fluye por el fondo de la
cueva. La superficie del lago está unos 20 m arriba del
Nacimiento del Río Frío 14.2 km al noreste. La corriente
acarrea un gran volumen de agua hacia el noreste hasta
un sifón. Probablemente el agua resurge en el Nacimiento
del Río Frío. La luz del sol llega hasta una parte del lago,
donde los peces con ojos pequeños se segregan de los peces
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Figure 7.5 (top left). Sótano del Caballo Moro’s pit entrance,
2008. Geoff Hoese
Figure 7.6 (top right). The cavefish lake in Sótano del Caballo
Moro, January 6, 1980. William R. Elliott
Figure 7.7 (bottom left). The flight crew in Ciudad Valles, May
1969. Left to right: Tom Albert, Bill Russell, Kenneth John,
Richard Albert, and Francis Abernethy (resting). Robert W.
Mitchell
Figure 7.8 (bottom right). Richard Albert (pilot, left seat) and
Francis Abernethy flying in search of caves. Robert W. Mitchell

ciegos de la parte norte, más oscura, del lago.
The cave is located about 8.5 km northwest of Chamal.
The name Caballo Moro (dappled horse) derives from the
hill “Loma Caballo Moro” labeled on the topographic map.
The entrance elevation is estimated at about 320 m msl
(INEGI) Loma Alta 1:50,000 topographic map). The fissure-like entrance lies at the bottom of a forested, 128–m deep
dolina. This vegetated, steep-sided dolina has loose rocks, is
treacherous to navigate, and it requires handlines for safety.
The entrance at the bottom of the dolina is a vertical
drop of about 50 m, and at its bottom a sloping floor leads
sharply downward to the edge of a large lake approximately
18 by 90 m. This lake lies about 65 m beneath the top of the
entrance drop, and its floor pitches to great depth. Daylight
penetrates to the lake and near shore during the afternoon.
A low water passage leads from the far side of the lake to a
sump, but the strong current into it has so far discouraged
exploration. The cave was mapped using large inner tubes,
but a careless explorer could be swept down into the sump
by the current.
The cave, originally called “Sótano Verde,” was discovered from an airplane flown by Richard O. Albert on May
29,1969, accompanied by Bill Russell and Kenneth John.
Albert flew over the pit again on May 31, accompanied by
Robert W. Mitchell and Francis Abernethy. On June 2, 1969,
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Richard Albert, Tom Albert, and Don Broussard flew over the
area again and made two passes over this pit. A few minutes
later their airplane crashed in the Sierra Cucharas, foothills
of the Sierra de Guatemala (Albert, 2018). See their story
of survival in the sidebar, “Caver Story: A Plane Crash.”
The pit was first located on the ground in November 1969
by William and Carol Russell, T.R. and Janie Evans, Ron
Rossburg, and Louis Henbry. They were guided by Alfonso
Herrera, a rancher from the nearby village of Coahuila. Rain
and lack of time prevented entry. In December 1969, guided
by Alfonso Herrera, William H. Russell, T.R. Evans, Ron
Rossburg, Walter Gersh, Howard Crow, and Ernest Garza
entered the pit and collected three blind fishes in the lake.
On January 3, 1970, the cave was visited by Robert W.
Mitchell, William R. Elliott, William Russell, John George,
Perihan Şadoglu, Jerry Cooke, Suzanne Wiley, Virginia Tipton,
Richard E. Smith, and Russell Harmon (Figures 7.4-7.6). At
this time, eyeless, hybrid, and eyed fishes were collected.
They began mapping the lake room, but could not continue
because of a lack of adequate flotation gear.
Ten years later, on January 6, 1980, Elliott returned
with a caving team from Texas A&M University to map
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and photograph the dolina and cave: Steve Boehm, Heather
Fannin, Del Holman, Shelia Jones, Barbara Vinson, and
Duwain Whitis (Elliott 1980 2002). Again they were guided
by Alfonso Herrera.
The large, overgrown Dolina del Caballo Moro was
surveyed by half of the team, and it proved to be 128 m
deep to the lip of the pit. Descending the 41° slope at the
southeast end of the dolina was treacherous because of loose
talus. Whitis, Holman, and Elliott surveyed the sótano. Few
fishes were noted on this trip, but they did not spend much
time looking at them. They surveyed across the lake on
tubes and into a passage 163 m long with a second, smaller
lake and a terminal crawlway that was not pushed for lack
of time. Back at the large lake Elliott plumbed the depths in
two places at 4 and 15 m. A strong current moves the clear
water to a sump at the north (far) end. At a constriction,
he estimated the surface flow at about 1 or 2 km/hour (his
speed in a tube), and the volume flow at 10-20 m3/sec. They
surveyed 326 m in the cave (Elliott 1980).
Espinasa and Borowsky (2000) visited the cave on
April 5, 1994, and studied the mixed fish population. The
relationship of these sub-populations to one another and to
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other populations of Astyanax were examined using RAPD
DNA fingerprint markers. The eyed fishes of Caballo Moro
are genetically closer to blind fishes from Caballo Moro and
other caves in the region than they are to eyed surface Astyanax. The two forms are not genetically identical, however,
and may represent distinct sub-populations.
Eyed and eyeless fish have a distributional bias in the
cave, with eyed fish preferentially in the illuminated area
and blind fish in the dark zone. Aggression of eyed towards
blind fish in the illuminated area contributes to this bias and
may serve to stabilize the eye-state polymorphism.
Espinasa and Borowsky considered four hypotheses for
the origin of the Caballo Moro eyed cavefish. The RAPD data
rule out that the mixed population represents a transitional
stage of evolution, or that the eyed fish are unmodified surface
immigrants. They could not rule out that the eyed fish are the
direct descendants of surface fish that have acquired markers from blind fish by hybridization, although the apparent
distinctness of the two sub-populations suggests otherwise.
An alternative hypothesis, that the eyed fish of the cave are
direct descendants of blind cave fish that re-acquired eyes
with the opening of the karst window, is consistent with the
data, and was tentatively accepted.
Sótano de Vásquez
Sótano de Vásquez (Figures 7.9-7.14) has the highest
entrance elevation and is the deepest fish cave in the region.
It has six levels, indicating a great age relative to other caves
(Mitchell et al. 1977, Mothes and Jameson, 1984).
Sótano de Vásque (Figuras 7.9-7.14) z tiene la entrada
a mayor altitud y es la cueva más profunda con peces ciegos
en la región. Tiene seis niveles, indicando una edad mucho
mayor en comparación con las otras cuevas.
The cave is located about 7 km east-southeast of Ocampo, Tamaulipas (area map). The entrance is located near the
top of the narrow crest of the Sierra de Tamalave (Nicolás
Pérez) about 10 km south of the merger of this range with
the massive Sierra de Guatemala. The entrance elevation is
about 422 m. The opening is roughly oval, about 23 m in
diameter, and it completely captures a rather short (400 to
500 m) arroyo. No surface fishes inhabit the arroyo today.
Sótano de Vásquez was named for an inhabitant of Ocampo who supplied the information leading to its discovery.
The cave was located in late November 1971 by Amador
Cantú, Charles Fromen, and others, at which time the entrance drop was entered to a ledge at -13 m. On November
21, 1972, Cantú, Jon Everage, and Ronnie Fiesler descended
about 104 m to the bottom of the entrance drop. Robert W.
Mitchell later visited the entrance to take photos and an
elevation with a surveying altimeter. Another large group
of cavers further explored the cave during late December
1972 and early January 1973, reaching a depth of about
170 m before halting. During the second week of February

1973, Peter Strickland, Don Coons, and Jim Rodemaker
penetrated deeper into the cave, and Coons and Strickland
reached the bottom level at a depth of 259 to 275 m. At the
lowest level, they encountered a water passage containing
an abundance of cavefishes, and they collected a sizable
sample for Robert W. Mitchell. There was a survey during
these early trips, but it was lost.
In March 1981, Roy Jameson and Patty Mothes spent
several weeks in the Miquihuana area west of the Sierra de
Guatemala, then resurveyed Sótano de Vásquez. Vásquez took
11 trips to map 3,106 m to a depth of 277 m. The horizontal
component was 2,805 m. On April 19, 1981, the Fish Lake was
surveyed by Cantú, Paul Duncan, J. Swindle, and Jameson.
The 1981 survey was frustrating insofar as Jameson tried to do
a structural analysis of the cave, but in the end calcite deposits
and guano obscured too much of the geology for the analysis
(Roy Jameson, pers. comm.). The area map published here is
the survey plot from Jameson overlaid on the F14A59 Loma
Alta 1:50,000 topographic map.
Only a profile map of the cave was published (Mothes and
Jameson, 1984). The basic survey data were provided to me by
Roy Jameson, but sketches were not available. We processed
the data in Walls for this publication. The cave is developed
on a northwest-southeast axis. The cavefish passage lies at
-277 m with water depth of about 1.5 m, elevation about 145
m. The passage extends another 40 m north, and then sumps.
On May 24, 1984, Mike Warton and Frank Maloney visited the cave, photographed the entrance, and camped. Luis
Espinasa, Ramón Espinasa, and Richard Borowsky visited
the cave on April 1, 1995 to collect cavefishes for genetics
studies (Espinasa and Borowsky 2000), which showed that
populations from Vásquez, Caballo Moro, and Molino are
closely related. Some UNAM speleologists accompanied
Jean Louis Lacaille Múzquiz to the cave in 2016 to assist Dr.
Patricia Ornelas-Garcia’s research (Figure 7.10).
The presence of an arroyo near the crest of this range is
interesting because most other arroyos captured by Astyanax
caves are in lowlands. The arroyo may have formed early in
the geologic history of the region, when most of the limestone was still buried beneath shales. In this scenario, as the
arroyo developed it was captured by fractures in a local fold
of exposed limestone. This may represent the most ancient
stream-capture among the known Astyanax caves. Perhaps
the sierra and entrance continued to be uplifted since the
stream capture, and successive uplifts may explain the six
levels that developed in the cave, each of which was related
to connections to local nacimientos. This scenario conforms
to the ideas of Federico Bonet (1953). It would be difficult to
explain the depth of the cave as governed only by a regional
erosional sequence unless there were many resurgences
abandoned during its deepening.
In addition to Jameson’s published profile view of Vásquez,
we have constructed two maps, one showing the line plot
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Figure 7.10. Ulises Rivera prepares to rappel into Vásquez,
March 3, 2016. Jean Louis Lacaille Múzquiz
Figure 7.9. Oblique aerial view of the entrance of Sótano
de Vásquez, 1981. Roy Jameson

Figure 7.11. Sunlight hits a fog bank at the bottom of the
Vásquez entrance, 1973. Peter Strickland

Figure 7.12. Patty Mothes at the top of the Guano
Trenchlands in Vásquez, 1981. Roy Jameson
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Figure 7.13 (left). Patty
Mothes in the Guano Trench,
caused by cavers traversing
the hip-deep paleoguano
deposit, 1981. Note the
“stalactiflat” of flowstone still
attached to the old column
hanging from the ceiling. It
is not certain, but the guano
probably was deposited after
the room’s calcite floor was
eroded out. Roy Jameson
Figure 7.14 (right). Large
speleothems in a dry upper
passage, Vásquez, 1981. Roy
Jameson
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Figure 7.15. Patty Mothes examines a large, ancient
flowstone in Vásquez, 1981. Roy Jameson

Cueva de los Misioneros

superimposed on the topographic map, and one perspective
view of the line plot showing the overall southeast-northwest
trend of the cave. The bottom level trends N, perhaps on a
trend of 10.3 km to Sótano del Caballo Moro, then perhaps
6.8 km to Bee Cave, and then 8.2 km to Nacimiento del Río
Frío at 90 m msl. This may have been the original course of
groundwater movement from Vásquez. Or perhaps the cave
drains toward the nearby Río Ocampo, 3.5 km to the southeast, to an unknown resurgence near Grutas de la Puente,
which may be an abandoned resurgence at about 300 m msl.
However, the river bed here is capped with Quaternary lava.
With a bottom elevation of 145 m, Vásquez may resurge
farther away, even to Nacimiento Riachuelo at 110 m msl. A
new map of the cave and a dye trace is needed.
Other Caves in the Chamal–Ocampo Area
Thirteen km southwest of Ocampo is the Quaternary Cerro
Partido (Sierra Partida) lava flow, which contains interesting
lava tubes, but no pools.
The following caves are described here either because
they have some chance of containing cavefishes or else they
are hydrologically closely related to the known fish caves.

The cave entrance is in the east wall of Arroyo Las Lajas, 1.2 km southeast of Sótano del Caballo Moro, and 3 m
above the normally dry, cobbled stream bed. Access is from
the village of Coahuila 2 km to the south. One can drive up
the arroyo with four–wheel–drive. At first one might think
that the cave is an old swallet that has been nearly abandoned
by the deepening arroyo, however, the survey showed that the
floor rises 6 m toward the back, then drops into a 50–m pitch,
the “Sima del Mal Aire” (Bad Air Pit). An unexplored, mudlined pit continues down, and a rock tossed into it bounced
down for 7 seconds, possibly another 50 to 70 m.
La entrada de la cueva está en la pared este del Arroyo
Las Lajas, 1.2 km al sureste del Sótano del Caballo Moro y
a 3 m sobre el lecho del arroyo normalmente seco y rocoso
(Elliott, 1979, 1980). El acceso es a partir del poblado de
Coahuila 2 km al sur. Uno puede conducir sobre este arroyo
con doble tracción. Al principio uno podría pensar que la
cueva es un antiguo resumidero de aguas superficiales que ha
sido casi abandonado por un arroyo cada vez más profundo,
sin embargo, la topografía mostró que el suelo de la cueva se
eleva 6 m hacia el interior de la misma, para posteriormente
caer en un tiro de 50 m, la “Sima del Mal Aire”. Un tiro
inexplorado, cubierto de lodo continúa descendiendo, y una
roca arrojada en él rebotó hacia abajo durante 7 segundos,
posiblemente otros 50 o 70 m.
The entrance elevation of Misioneros is about 240 m msl,
horizontal length 450 m, and depth >68 m. Apparently the
cave is an old resurgence, with water occasionally flowing
upward under great pressure, then out the entrance. Outflow
may have not occurred for a long time. The cave lacks cobbles
and is floored extensively in flowstone. There are vampire bat
roosts in the cave Figures 4.7 and 7.17.
On August 12, 1969, William R. Elliott, Don Broussard,
and Jim McIntire, while looking for Caballo Moro, discovered
Cueva de los Misioneros in the wall of Arroyo Las Lajas.
Elliott explored it to the first drop, but mechanical problems
with the truck forced their return to Cd. Mante and Cd. Valles.
During a trip to Misioneros with William R. Elliott and Frank
Endres in September, 1979, David McKenzie rappelled 40
m into the bad air pit, but ran out of rope before reaching
bottom. The cave was surveyed on January 5, 1980, by Duwain
Whitis, Barbara Vinson, Steve Boehm, Heather Fannin, Del
Holman, Sheila Jones, and William R. Elliott (see map). D.
Craig Rudolph, Jennifer Matos, and Elliott took photographs
and biological specimens (Elliott, 1979, 1980).
Elliott and Boehm rappelled into Sima del Mal Aire at
the back of the cave, but found worsening bad air toward
the bottom, enough to make Boehm’s carbide lamp sputter.
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that no one enter the pitch without advanced training, air
tanks, a hoist, and electronic communications.
Cueva de Ojo de Agua de Manantiales
(Tres Manantiales)

Figure 7.16. Cueva de los Misioneros, lit up by Jennifer
Matos and Craig Rudolph, 1980. William R. Elliott

Boehm climbed out while Elliott quickly sketched the bottom
room using an electric headlamp. The air quality improved
greatly about half-way up the pitch. They felt lucky to escape.
It is possible that the cave penetrates to groundwater,
with the bottom near that of Sótano del Caballo Moro at 110
m msl. However, the air is dangerous and it is recommended

Cueva de Ojo de Agua de Manantiales is an extensive
water cave with crustaceans and planarians, but no cavefishes
so far (Figure 7.18). It is a swallet cave with joint-controlled
passages formed on three levels. Normally there is no flowing stream except during heavy rains, but there is a series of
shallow lakes and pools, separated by cobble-floored passages
totalling 1.3 km in length. Canyons reach up to 30 m high
in the main passage, which zig-zags southeast-northeast.
The first scientist to visit this cave was Paul Martin on
April 24, 1953, when he collected ten Paracophus caecus
crickets, which were blind and wingless, and many salamanders (Martin 1958). He called it “Grotto Cave” and
wrote to Theodore Hubbell, the cricket systematist, that “A
narrow ravine about 1 km south of the sawmill [Aserradero
del Paraíso] harbors several caves, including a deep, wet
grotto with permanent water. . . . The opening of the cave
is in the bottom of a ravine, at ca. 1500 ft. elev. [457 m] in
the foothills of the Sierra Madre Oriental. It is the only one
of the hundreds of caves around here (mostly small) that has
permanent water. There is a double entrance, 15–20 ft. [5–6
m] high. There are water barrels near the mouth and a pump
inside. A horizontal passage leads to a descent by ladders of
50–75 ft. [15–23 m], to a room containing the first pool, about
20 ft. [6 m] across. This pool was about thigh deep in the dry
season (April), but fills up much deeper in the wet season after
the rains start in June. . . . Beyond this first pool is a 200-meter
tunnel passage that runs level to the second pool; this passage
is in total darkness. The whole cave is humid, and the walls
near the entrance are wet with condensation. . . . The blind
crickets (Figure 7.19) were found in the passage between the
two pools, and specimens were pressed between the pages of
field notebook. Between 50 and 100 were seen. They were
most numerous where there were piles of bat dung, and they
also congregated about heaps of loose rock on the tunnel
floor, in which they took refuge when alarmed. No other
Orthoptera seen in cave. . . . This cave is situated in the best
evergreen tropical lowland forests seen in Tamaulipas. . . .”
(T.H. Hubbell, pers. com. to James R. Reddell, 1977, and pers.
comm. to William R. Elliott). This description is very close
to that of the map of this cave, published here, except that
the first entrance is about 10 m high. Each visit has provided
a different estimate of the size of the first pool, which must
vary in size with the local moisture conditions.
On May 27, 1968, Robert Mitchell, William (Dub)
Rhodes, Francis Abernethy, and James Reddell were guided
Figure 7.17. A common vampire bat, Desmodus rotundus,
Cueva de los Misioneros, 1980. D. Craig Rudolph
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Figure 7.18. Craig Rudolph and Frank Endres under the skylight
entrance of Cueva de Ojo de Agua de Manantiales, September
1979. William R. Elliott

in Mitchell’s jeep by Lázaro Salazar from Taylor Ranch to
“Cueva de Tres Manantiales.” They did not go past the first
lake, Reddell noting that, “Flotation gear will be necessary
to cross the 100-foot long [30-m] pool, but dry land is seen
to be found on the other side of the pool.”
The cave was again visited on June 5, 1969, when Mariano García showed it to Richard O. Albert, Tom Albert, and
Don Broussard. They had met García as they emerged from
the forest near Ejido Los Manantiales after their airplane
crashed in the Sierra de Guatemala on June 2. Richard called
it “Sótano de los Manantiales,” but he described a walk-in
entrance and a lake with a bucket line, not a pit entrance
usually associated with the term sótano (Albert 2018).
William Elliott and William Russell visited the cave
in January 1971, but they had to hike the final few kilometers because of fallen trees on the road. A planned trip
by Elliott and others in November, 1971, was cancelled by
engine trouble in Texas, but Manantiales was visited during
Thanksgiving, 1971, by William Russell, Carol Russell,
Steven Bittinger, Frank Binney, and Bill Deane. They spent

Figure 7.19. Paracophus caecus, a blind gryllid cricket, is
known from the highland caves of the Sierra de Guatemala,
but it was found in Cueva de Ojo de Agua de Manantiales
along with the eyed Paracophus apterus. This photo was taken
in Cueva de la Mina. William R. Elliott

the first day chain-sawing trees and generally rebuilding the
road. Finally they admitted defeat and packed their gear
the remaining 3 km to the cave. Bill Russell sketched the
entrance area. Referred to as “Tres Manantiales,” the cave
was explored, but no cavefishes were seen (Steven Bittinger
1972). A bolt was set at the top of the 11-m pitch; the bolt
was found by Elliott in 1978.
Manantiales was mapped by David McKenzie, William
R. Elliott, Frank Endres, and Craig Rudolph in two trips,
December 30–31, 1978, to January 1, 1979, and September
2–3,1979. They became friends with the owner, Antonio
Barragán. They also took biological collections and photos
(Elliott 1980). Elliott collected a female of a new species of
isopod, Speocirolana pubens, described by Bowman (1982)
from males from Cueva de la Bonita, SLP, and the female
from Manantiales.
Unfortunately the map went unpublished until this volume. Elliott had the survey notebook and McKenzie had

127

Chapter 7—Chamal-Ocampo Area
the pencil draft. After McKenzie passed away on December
14, 2016, Elliott completed the map from the notes, the old
pencil draft, and a new computer plot, and it is published
here in honor of David McKenzie.
The cave is located 12 km northwest of Chamal at the
southeast end of an enormous dolina about 3 km by 2.5 km,
formed in the curving hills where the Sierra de Guatemala
merges with the Sierra Tamalave and Sierra Cucharas.
Comparing the GPS altitude readings and those of Google
Earth and the topo maps, the elevation of Cueva de Ojo de
Agua de Manantiales could be around 400 m msl or a bit
lower. The large walk-in entrance (Figure 7.18) leads down
a gentle slope for 30 m to a large skylight entrance on the
left. The slope continues 20 m to an 8–m sloping drop into
a 10–m wide, 16–m long lake (in 1978-1979) at least 2 m
deep. There used to be a rope and bucket line tied between
two poles for fetching water for the orchard in the large
dolina, but nothing remains of that and the orchard is now
overgrown.
Walking passage continues on the other side of the lake
for 90 m to an intersection. Straight ahead is a nearly flat
infeeder, the Snail Shell Tributary, that goes 74 m to a left
turn into small water passage that soon submerges. In this
tributary in 1971 small potsherds were observed, possibly
of pre-Columbian origin (Steven Bittinger 1972).
Back at the first intersection the main passage turns
left and continues 2–5 m wide and 10–30 m high, passes
the second pool 3 m deep, turns left at a second, four-way
intersection, then reaches a third pool at the bottom of a 6–m
slope to a short pitch. The passage continues to zig-zag from
joint to joint, but trends north to northeast for 275 m from
the first intersection to a third, three-way intersection. To the
left the passage becomes an infeeder 2–3 m high and 3–5
m wide, ending after another 270 m in a low, muddy crawl
that curls back to the left.
At the third intersection the main passage turns right and
heads into the southeast section for 48 m, where it meets
a low passage to the left, which connects after 50 m to the
infeeder. At this last intersection, the main passage continues
southeast through shallow pools for 80 m to a pitch of 11 m
in the floor. The passage continues past the pitch for 60 m
to an end, but at 30 m there is a decorated maze area with a
6–m pitch to the third level.
The 11–m pitch (with the old bolt) drops to the second
level, which leads 50 m downslope to a climbable drop into
the third level and the bottom sump at -50 m, which sumps
to the northwest. A shallow pool about 60 m long leads
southeast to the bottom of the 6–m pitch.
Figure 7.20. Arturo Capistrán rappels into Sótano de Don Antonio,
163 m straight line distance from the entrance of Cueva de Ojo de
Agua de Manantiales. This cave probably conducts water into one
of the tributaries in Manantiales. Jean Louis Lacaille Múzquiz

The precise location of the cave was in doubt, even
though Elliott et al. had made a rough road log from Chamal
to the cave. For many years the orchard in the dolina was
cultivated by Don Antonio Barragán, who provided the local
name of the cave, “Cueva de Ojo de Agua de Manantiales.”
Using several clues, Jean Louis Lacaille Múzquiz, Gerardo
Moctezuma, Arturo Capistrán, Oscar Urrutia, Hugo Torres,
Ángel Torres, and their guide Simón Herrera found the cave
again on February 18, 2018. They also discovered a new
cave, Sótano de Don Antonio, in the dolina (see below).
Manantiales’ bottom elevation at 350 m would be 220
m above that of Bee Cave’s bottom at 130 m, 6.6 km to the
east-southeast, and 240 m above the bottom of Caballo Moro,
4.5 km to the south. So Manantiales seems unlikely to have
cavefishes unless hydraulic pressure pushes them upwards,
as in the Gómez Farías area. There is a slight chance that
a close examination of the bottom sump and baiting might
yield cavefishes.
Sótano de Don Antonio
Jean Louis Lacaille Múzquiz and hid team found Manantiales again on February 18, 2018, and took GPS fixes. In
the dolina, now overgrown, they discovered a new cave and
named it Sótano de Don Antonio, in honor of Don Antonio
Barragán, the friendly former owner, now deceased. Arturo
rappelled in but there was no time to explore until a future
trip (Figure 7.20).
Sótano del Malpaís
Sótano del Malpaís is 2 or 2.5 km east of Bee Cave in
a karren field. The sótano deserves more exploration and
mapping. On January 27, 1969, Richard O. Albert, Robert
W. Mitchell, Bill Russell, and Francis Rose were doing aerial reconnaissance for blind fish caves when they flew over
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Bee Cave. From there they flew east-northeast about 2 km to
discover what they called Sótano del Grunge, for the grungy
karren around there. Later it became known as Sótano del
Malpaís (Badlands Pit).
The cave was partially explored by Richard O. Albert on
February 7 and 8, 1972, while John and Marjorie Hopkins
waited at the entrance. Albert’s 2017 article on this remote
cave went unpublished for 45 years. Hiking to the cave across

hostile terrain was extremely difficult, and it took six trips to
find it on the ground. Albert explored the cave solo without
drawing a sketch map, but he noted distances and directions
in the cave, from which we have constructed a diagrammatic
sketch map to show its general layout.
The cave is in a karst malpaís (badland), dangerous to
traverse, with almost no trails, and with intense, blade-like
karren mantled with thorny plants. If one fell down he might
be shredded. In the malpaís two long fissures
can be seen on Google Earth, which probably
relate to this cave. From an estimated entrance
elevation of 300 m msl, the cave descends
perhaps 80 m to about 220 m msl. To reach
groundwater and cavefishes it would be necessary to descend another 90 m to 130 m msl,
the elevation of Bee Cave’s pool, or slightly
lower. Near the end Albert observed a pit of
20 m leading to one or two more levels below
him, so reaching groundwater is possible. The
cave probably was on a regional drainage
from Bee Cave toward the abandoned water
gap, Puerto Chamalito, 1 km to the northeast,
Figure 7.21. This aerial photo probably is
of Sótano del Malpaís taken in May 1969.
Francis Abernethy
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but it may now connect to Nacimiento del Río
Frío, about 7 km to the north-northeast.
Cueva del Manantial de Gallitos
About 23 km west-northwest of Ocampo,
near the village of Gallitos, Municipio de Tula,
Tamaulipas, lies Cueva del Manantial de Gallitos, visited by cavers Mike Warton and Frank
Maloney on May 25, 1984 (Warton 1984 1985).
Warton reported seeing blind fish in the pool
not far inside the cave, but no photographs or
specimens were taken (see cave map). This is a
lead that should be checked.
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Northern Sierra de El Abra
William R. Elliott
Hydrology of the Northern Sierra de El Abra
Mitchell et al. 1977 described the surface drainages of
the Valle de Antiguo Morelos (see regional map). Northward
from about the northern El Abra pass, is an area of about 450
km2, the valley being floored by the Méndez Formation. In
the remaining southern portion, an area of about 1,600 km2,
the valley widens and is floored by Méndez shale to the west,
San Felipe and Agua Nueva in the midregion, and El Abra
Limestone (El Abra Member) in the east. Surface streams
are developed on the impervious Méndez, San Felipe, and
Agua Nueva, which together comprise about 1,750 km2 of
the total area of the valley which is approximately 2,050
km2. About 300 km2 in the eastern part of the valley are
floored by El Abra Limestone. Two separate drainages are
developed in this valley.
Mitchell et al. 1977 describieron los drenajes superficiales del Valle de Antiguo Morelos (véase mapa regional).
Hacia el norte, más o menos desde el paso norte de El Abra,
hay un área de cerca de 450 km2, estando el valle cubierto
por la formación Méndez. En la porción restante del sur,
un área de cerca de 1600 km2, el valle se ensancha estando
recubierto por un piso de lutita Méndez hacia el oeste, San
Felipe y Agua Nueva en la región intermedia y la caliza El
Abra (miembro El Abra) al este. Corrientes superficiales se
desarrollan sobre las formaciones impermeables Méndez,
San Felipe y Agua Nueva, que juntas abarcan aproximadamente 1750 km2 de la superficie total del valle que es
de aproximadamente 2050 km2. Alrededor de 300 km2 de
la parte oriental del valle están constituidos por caliza El
Abra. Dos drenajes separados se desarrollan en este valle.
El Pachón, known as Praxedis Guerrero on maps, is
the village near Cueva de El Pachón. Breder and Rasquin
(1947:325), referring to Cueva de El Pachón, stated that
“Mr. C. E. Mohr ... determined that it was actually in the
same drainage valley as the others [Cueva Chica and the
Sabinos caves].” Although Cueva de El Pachón is on the
east side and above the valley, the regional map depicts
two drainages: Arroyo El Lagarto drains north to the Río
Capote, then to the Río Ocampo (formerly Río Boquillas),
while Arroyo Grande to the south drains to the Río Valles.
The surface drainage divide between these drainages occurs
near the Tamaulipas-San Luis Potosí border at about latitude
22.4° N. As we shall see, Sótano del Venadito straddles the
border and probably is the actual subsurface drainage divide.

Arroyo El Lagarto/Río Capote drains about 550 km2 of
the Valle de Antiguo Morelos. It is largely an intermittent
stream carrying water only during the wet season when
water fills many small tributaries reaching toward the Sierra de El Abra to the east. One such tributary may bring
surface Astyanax to within 100 m west of the cave, while
the Arroyo Lagarto itself is about 1.1 km west of the cave
and 55 m lower. Some of the waters of this system may be
regarded as semipermanent because it is usually possible
to find fishes in numerous deeper holes in streambeds at
any time of the year (Mitchell et al. 1977). Apparently no
one has investigated the possibility of surface fishes on the
slopes above Cueva de El Pachón.
Arroyo El Lagarto/Río Capote did not always continue
north as it now does. Rather the ancient stream once turned
east at about 22.6° latitude, where it eroded a deep cut
through the Sierra de El Abra. This northern El Abra pass is
now abandoned and is used by Highway 85. The pass was
abandoned when the stream was pirated by tributaries of the
Río Ocampo, a result of more rapid erosion of the Méndez
than of the El Abra.
Presently, the Río Capote joins the Río Ocampo to the
north just as the latter enters the Cañon Servilleta, its cut
through the Sierra de El Abra. This is the only pass through
the Sierra de El Abra still carrying a surface stream. The
Río Ocampo emerges from this canyon with a local name
change as the Río Comandante. The Río Comandante continues eastward to join the Río Frío, which resurges from the
north, and their short, common trunk then joins the great Río
Guayalejo, which winds down to the coastal plain. After the
confluence of the Río Frío, the Río Sabinas, which resurges
north of Gómez Farías, joins the Río Guayalejo, which takes a
strong turn east where other tributaries drain the local coastal
plain. The major trunk, which continues across the coastal
plain to empty finally into the Gulf of Mexico at Tampico,
is named the Río Tamesí. Some call this the Tamesí System,
although it is often included as a part of “La Red Hidrográfica
Pánuco” or the Pánuco Hydrographic Network.

Cueva de El Pachón
Cueva de El Pachón is one of the three classic cavefish
sites, along with Cueva Chica and Cueva de Los Sabinos. It is
the type locality of Alvarez’s Anoptichthys antrobius, sometimes referred to by cavefish researchers as “Pachonfish.” Located near the village of El Pachón, Tamaulipas, the entrance
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has a relatively high elevation, 210.5 m msl, 202.5 m at the
perched cave lake. The cave is 583 m long on two levels,
and the cave lake is 122.5 m above local resurgence level at
the Río Mante, indicating a more ancient origin than most
fish caves in the region. The cave is a largely abandoned
resurgence with a typical water temperature of 24°C (Bonet
1953, Mitchell et al. 1977).
La Cueva de El Pachón es uno de los tres sitios clásicos de peces ciegos, junto con Cueva Chica y Cueva de los
Sabinos. Es la localidad tipo de Anoptichthys antrobius
Álvarez, a veces denominado por los investigadores de peces
cavernícolas como “Pachonfish.” Situada cerca del poblado
de El Pachón, en Tamaulipas, la entrada tiene una elevación
relativamente alta, 210.5 msnm, 202.5 m en el lago de la
cueva. La cueva tiene 583 m largo en dos niveles y el lago de
la cueva está situado 122.5 m arriba del nivel base local del
Río Mante, indicando un origen más antiguo que la mayoría
de las cuevas con peces ciegos en la región. La cueva es una
resurgencia en gran parte abandonada con una temperatura
típica de 24°C (Bonet 1953, Mitchell et al. 1977).
The first scientific visit to Pachón was on December 7,
1945, by Candido Bolívar y Pieltain, A. Dampf, Federico
Bonet, José Álvarez del Villar, and R. Hernandez Corzo, who
collected the cavefish later described by José Álvarez del
Villar in 1946 as Anoptichthys antrobius. They have become
known in the cavefish literature as “Pachonfish.”

Bonet (1953) said, “Cueva de Pachón opens in the bed
of a dry stream today, but one of its galleries is traversed
by an arroyo that represents in a way the subterranean path
of this stream, and which is lost within the cave through an
inaccessible chamber (sump). This same stream provides a
well located about 60 m down, and which the inhabitants of
the nearby ranch use” (translation in Appendix 6).
Pachón was mapped to a length of 313 m on January
26, 1965 by John Fish, Terry Raines, Janie Calvert, Dan
Evans, J. Dunlap, and Ed Alexander (Raines 1965, Russell
and Raines 1967).
On May 29, 1969, Richard O. Albert, Kenneth John, and
William Russell flew over the cave area in Albert’s plane
while mapping El Abra cavefish localities. Other caves and
pits were seen on the crest of the range (see below).
An additional 271 m of upper-level water passage was
mapped by Luis Espinasa, William Jeffery, and Yoshiyuki
Yamamoto on March 27, 2003 (Espinasa 2003 2009), labeled
as The Maryland Extension Galleries on the current cave
map. The total length is 583 m, but the vertical relief is not
given on either map.
The entrance is a downward slope under breakdown
boulders to a flat-floored walking passage trending north.
After 26 m the passage turns southeast and meanders to a
lake at 120 m from the entrance. The lake is 5 to 9 m wide
and 50 m long, ending in a dry slope 16 m up into a dome.
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cave lake is a permanent body of water, like
a natural cistern (Elliott 2015a). About 1.9
km northeast of El Pachón a lake about 100
m by 600 m is mapped at about 330 m msl,
but it may only feed arroyos to the north of
El Pachón.

Sótano del Venadito
Sótano del Venadito is a large, complex
cave developed on six levels at or near the
groundwater divide between the northern and
southern parts of the El Abra region. Venadito
probably is the drainage divide itself, and a
link between the southern and northern El
Abra fish caves. There still are unmapped
water passages in the cave. The cave and its
fishes need further study.
Sótano del Venadito es una cavidad
grande y compleja, desarrollada en seis
niveles en o cerca de la divisoria de las aguas
subterráneas entre las partes norte y sur de la
región de El Abra. Venadito es probablemente
en sí misma la divisoria de drenaje, y un
enlace entre las cuevas con peces del Norte
y Sur de El Abra. Hay todavía pasajes con
agua que no han sido mapeados en la cueva.

Figure 8.1 (top). Robert W. Mitchell at the entrance of Cueva
de El Pachón. Francis Abernethy and Robert W. Mitchell
Figure 8.2 (middle). Cavefishes in situ, Cueva de El Pachón.
Geoff Hoese
Figure 8.3 (right). The lake in Pachón. Patricia Ornelas-García

At 45 m from the exit at the lake, the new passage goes up a
slope and comes to a stream issuing from the right wall, but
dry passage continues 58 m upward to the left to a drop-off
into a breakdown-floored room with a pool at the northeast
end, from which one stream originates. Turning southwest
from this area one follows the stream for 35 m to where it
meets a second stream coming from a narrow passage to the
southwest. This stream passage goes 104 m to where it comes
to a pool. Since this extension is above the main lake room,
which is 6 m or 20 ft. high, the total relief probably is 10
m or more. This upper gallery may approach the surface of
the hillside above it. Somewhere sinkholes or fissures in the
overlying arroyo capture water into the cave. The perched
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La cueva y sus peces necesitan aún más estudio.
No cavefish genetic material has been studied from
this cave. For biologists to seek cavefishes in Venadito requires descending at least four rope drops in succession to
the Southwest Section and Levels 4 and 5, but also to the
Northeast Section, down five rope drops, where upper level
fish pools may harbor a different population.
Venadito’s position at or near the El Abra internal drainage divide makes it a prime candidate for dye tracing and
genetic studies of the cavefishes.
Description. Venadito (area map and cave map) is about
35 km south-southwest of Ciudad Mante, and 3 km east of
Rancho El Salvador on Highway 85, at 830 m north of the
Tamaulipas-San Luis Potosí border. The cave was mislocated
in the account by Mitchell, Russell, and Elliott, 1977. The
cave was not well explored and mapped at that time. The
cave was named for the small, now-abandoned village of
El Venadito about 3 km north of El Salvador, which was at
the road to Rancho de La Noria (El Retiro). The best road to
Sótano del Venadito starts at El Salvador. The current location
is based on topography shown on the INEGI 1:50,000 sheets,
Sierra La Colmena F14A79, 2001 and División del Norte,
F14B71, 2002, at the end of an extensive arroyo named
“Raya de la Poza,” and matching imagery in Google Earth.
The entrance is a classical stream capture where the San
Felipe shale intersects a fracture zone into the underlying
El Abra limestone. The arroyos are isolated, contain water
only temporarily, and support no surface fishes. Mitchell et
al. (1977) gave the catchment basin as 5.5 km2, but newer
Figure 8.4 (below). Sótano del Venadito aerial photo,
with the shadow of the wing of Richard Albert’s airplane, 1969. Robert W. Mitchell
Figure 8.5 (right). James Reddell and John
Fish at the low side drop of 46 m into Sótano del Venadito, 1969. Robert W. Mitchell

topographic maps enabled me to redefine the area more accurately. The immediate arroyos cover a minimum area of
5.4 km2, but the outer basin is 19.7 km2. Among Astyanax
caves this is the largest capture area; Sótano de Yerbaniz is
second at 13.4 km2 maximum, 3.2 km2 minimum.
The entrance is about 6 x 12 m and drops 54.5 m from
the high side, 46 m from the arroyo. The entrance elevation
lies at 312 m msl, at the low side in the arroyo, based on
an altimeter survey by Robert W. Mitchell in 1971. Until
March 1971 cavers accessed the sótano from the arroyo on
the north side. Then cavers began accessing the cave from
the high side, walking in from a road 1 km to the northwest.
For a brief time some explorers thought it was a new cave, as
descriptions of the lower cave did not agree with the known
Northeast Section of the cave of 1968-1969.
There are no details on where to rig most pitches, but
some were rigged with redirects in the 1990s. Of course,
one must avoid the rainy season or threatening weather, as
this cave carries huge amounts of runoff. A large bee hive
(colmena) at the entrance has prevented at least two trips
from entering the cave in the 1990s and in 2016.
The 1989-1998 cave survey datum was at the high side
of the entrance at about 320.5 m msl, or 8.5 m higher than the
arroyo side. Rigging rope from the high side affords better
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Figure 8.6. Jimmy Jarl ascends in the entrance
of Venadito, March 24, 1968. Keith Heuss

Table 8.1. Six levels in
Venadito (meters)
level
1
2
3
4
5
6

depth

elevation

0–60 320.5–260
70–90
250–230
90–110 230–210
140–160 180–160
160–175 160–145
200–206 120–114.5
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passage heading northeast (see “continues 1969” on the map)
at elevation 216.4 m (-104 m); it was checked briefly and
we do not know if it has cavefishes. This northeast water
passage may flow to small resurgences 12 km northeast, or
north toward Cueva de El Pachón (elevation 203 m).
The bottom of the Northeast Section, elevation 170.4
m, could connect in a roundabout way to Level 4 in the
Southwest Section, depicted on the map, and join the cave’s
main flow route to the southwest, but this is not proven.
Further exploration and dye tracing are needed to decide
these questions.
Venadito has known Astyanax cavefish pools at Levels 4
and 5, 150-170 m below the entrance, at elevations between
170.5 and 150.5 m msl, and presumably at the bottom in Level
6 (114.5 m msl). As mentioned, the unexplored northeast
water passage could possibly relate hydrologically to northern
caves, perhaps Pachón, while the lower system could connect
hydrologically to the Yerbaniz cluster (104-155 m msl) and
to Tigre and the Sistema de Los Sabinos (58-144 m msl).
These connections would be limited in time by storm runoff
into the cave, and subsequent rises of perhaps 56 m from the
normal water table to the fish pools at 170 m elevation. The
maximum rise might be a rare event related to major storms.
Figure 8.8. Joe Sumbera in the solution tubes around
The Well of Souls, 1968. Keith Heuss

Figure 8.7. The S Survey, Venadito, March 24, 1968.
Keith Heuss

maneuvering at the bottom, where one clings to the wall
above several large, deep plunge pools (Figure 8.13). The
plunge pools can be avoided by staying attached to the rope
and walking with it around the pools. Keith Heuss lost his
Nikon camera in one of the plunge pools (see caver story).
The cave is formed on six levels as indicated in Table
8.1. Venadito follows two joint sets, north-south and southwest-northeast. It has two flow paths, with storm water flowing
to the Southwest Section (2,702 m extent) and the Northeast
Section (961 m extent). At the bottom of the entrance a small
maze leads northeast to a 15 m pit at a four-way junction
named “The Well of Souls.” At the bottom and to the east is a
high dome. The Northeast Section leads to small cavefish pools
on Level 4. The passage descends and meanders northeast to
an 8-m pitch, continues as joint-controlled tube past a series
of pitches of 2, 20, 3, and 1.5 m to a gravel-floored room
with one to three small pools at 170 m elevation. Cavefishes
were first collected here in 1968 by Brian Peterson, and in
1969 by Elliott, Broussard, and McIntire.
In the Northeast Section there is an unexplored water
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Figure 8.9. Brian Peterson rigging goldline
in the S Survey, 1968. Keith Heuss

The extensive Southwest Section of Venadito begins at
the north-south fracture zone at the entrance and descends
a series of pitches of 54.5 (high side of the entrance), 23.5,
6, and 28 m in succession. Most of the cavefish habitat is a
series of pools and streams in Level 5, in the surveys Ivy1,
IvyJ, IvyW, and IvyZ. Methane bubbles from the stream
bottom were seen in the IvyW survey at Dead Turtle Narrows. The largest room is the Star Trek Room, 20 m by 70
m. The ceilings in Level 5 reach 30 to 65 m. The final pitch,
Ivy-Jones Pit, drops 30 m to Level 6 and
unexplored water passage. Across the top
of this pit is an infeeder that was not completely explored.
Level 4 slopes up from just upstream
of a loop in the main water passage. Some
cavefish pools are in Level 4 at about 160
m elevation.
Venadito mostly trends southwest
toward the headwaters of Arroyo Grande
(Río Puerco) and La Lajilla lake. The closest large drainage, Arroyo El Salvador, is
Figure 8.10. Pulling up the caving gear,
Venadito, 1968. Keith Heuss

1.5 km beyond the southwest end of the cave,
but at about 270 m elevation with no springs
mapped in that area (the bottom of the cave is
at about 114.5 m msl). That valley is overlain
by shale and alluvium according to INEGI
geologic maps, and the cave could continue
far south at >100 m below the surface before
connecting to another cave or resurgence in the
El Abra limestone.
I have found references to about 30 trips
to Sótano del Venadito. These included exploration, mapping, fish collecting, photography,
an aerial photo flight, an altimeter reading at
the entrance, and trips aborted by exhaustion,
lack of time, or bees.
Early exploration of Venadito was hampered by lack of a working map and the idea
that the first deep pit, the “Flowstone Pit,”
ended blindly. Verbal descriptions in 1965 were
confusing owing to the complex of passages
near the entrance, with pit depths somewhat
overestimated. The 1969 map was not published
until 1972, and only presented the Northeast
Section. Later a sump was found at a depth of
90-100 m, probably in Level 3. Even after 1971,
when the lower water passage was discovered,
few explorers could say exactly how they got there or what
remained to be done. At least two surveys in 1971 and 1975
were lost or had to be remapped years later. A few trips were
recreational only.
Three trips by Keith Heuss and the Southwest Texas
Grotto in 1968 and 1971 provided this account with photos of the upper and middle cave. We also have photos by
Robert W. Mitchell (Figure 8.4 and Figure 8.5), Bill Storage
(Figure 8.21), and Don Broussard (Figure 8.22 of Joe Ivy
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Caver Story: Keith Heuss’s Lost Camera
During Thanksgiving, 1967, Keith Heuss dropped
his camera. Keith was climbing the 46-m entrance drop
in Sótano del Venadito. He tired of carrying the camera
in a 50-caliber ammunition box, so he tied it to the rope
and then continued up. The ammunition box fell off the
rope, opening and spilling the camera into a plunge pool
over 30 m below. Everyone went home.
In April 1971 an AMCS team went to Venadito to
push the new section discovered during the Christmas
1970 trip. About 50 m below the entrance plunge pools,
David Honea found a Nikon camera, aged but recognizable. The Nikon had washed over a second plunge pool,

then about 30 m down a sloping passage to a 30 m drop,
down into a room 6 by 6 m. From there about 2 m above
the floor of the room in one corner there is a 12-m long,
1-m diameter tube leading to an 8-m drop. From there
a passage leads several hundred meters to a large room.
The camera was found in one corner of the room, at the
bottom of about 15 m of climbdown, complete except
for the viewfinder and the lens cap. There was a large
amount of sand and gravel inside, the hinges were rusted,
the body and lens attachment were somewhat battered,
but the lens, amazingly enough, was intact and could be
removed. Keith got his camera back.—William R. Elliott

Figure 8.11. Carl Kunath
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Figure 8.12 (top left). Stan Moerbe ready to descend from the
high side of Venadito, 1971. Keith Heuss
Figure 8.13 ( top right). Stan Moerbe on rope above the plunge
pools in the entrance pit, 1971. Keith Heuss
Figure 8.14 (bottom left). Looking up the entrance pitch of
Venadito, 1971. Keith Heuss
Figure 8.15 (bottom right). Karen Lamport provides a bottom
belay to Sandi Luker, Venadito 1971. Keith Heuss
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Figure 8.16 (top left). At what became the st or br
surveys of Venadito, 1971. Keith Heuss
Figure 8.17 (top right). Start of the fracture zone,
Venadito, 1971. Keith Heuss
Figure 8.18 (bottom lrft). The fracture zone, 1971.
Keith Heuss
Figure 8.19 (bottom right). Massive breakdown in
Venadito, 1971. Keith Heuss
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Figure 8.20. Solution holes and minor flood
debris,Venadito, 1971. Keith Heuss

rigging a rope in the cave). Most of the lower cave has not
been photographed.
The cave was mapped over a span of 30 years. In 1989
the “Mexspeleo” caver convention was held at the Hotel
Covadonga south of Ciudad Valles, and significant mapping
was added in Sótano del Venadito and Sótano del Tigre. The
only significant caving expeditions to the Sierra de El Abra
in the 1990s were the trips led by Don Broussard to Sótano
del Venadito and cave diving in the nacimientos.
The resurvey of Venadito on the way back from Mexpeleo ‘92 in January 1993 was thwarted because of aggressive
bees at the high side of the entrance pit (Broussard 1993). An
attempt to enter the cave in March 2016 by a research team
also was thwarted by bees (Luis Espinasa pers. comm.). It
may be a good idea to enter the cave from the lower, arroyo
side or at night.
A preliminary line sketch was published by AMCS
(Anonymous 1965), and a 1969 map by Joe Sumbera and
William R. Elliott was published in Walsh (1972). Venadito
was mapped by 13 teams of 22 AMCS cavers in 1968-1969,
and then in 1989-1998, the longest effort for any cave in
the El Abra. In 2014 the 13 surveys were consolidated by
Elliott and Broussard, and the map was drafted using Walls
and Adobe Illustrator. Version 15 is the final correction,
presented here. We were lucky to find and consolidate these
surveys into a map. The new map completely changes our
understanding of this important cave. The photos provide a
Figure 8.21. Revival of the Venadito survey at Mexspeleo,
December 29, 1989. Don Broussard, William Storage, and Sara
Gayle are geared up and ready. William Storage

good impression of the cave except for the bottom section.
The cave has a mapped depth of 206 m below the higher 1989-1998 datum, putting the bottom water passage at
about 114.5 m msl. The mapped horizontal length is 3,387
m and the total extent is 3,663 m. The cave extends about
630 m horizontally from Tamaulipas into San Luis Potosí
according to WallsMap.
The Northeast Section (961 m extent) was mapped in
1968 by Joe Sumbera and the SWT Grotto, and in 1969 by
William R. Elliott, Don Broussard, and Jim McIntire. In 19891990 it was remapped by William Storage, Don Broussard,
Peter Quick and others listed on the map, but some details
from the Sumbera-Elliott map are included here.
The southwest Section (2,702 m extent) was mapped
by William Storage, Don Broussard, Peter Quick, Joe Ivy,
Rebecca Jones, and many others listed on the map from
1989-1998.
Level 4 hits the long, bottom stream passage, with cavefishes. It was mapped by Ivy, Jones, Broussard, and Dale
Barnard. Part of Level 4 breaks out in an overlook above
the main stream.
Level 5, the slightly lower main water passage, includes
the surveys indicated on the map as Ivy1, IvyJ, IvyW, and
IvyZ, mapped by Joe Ivy, Rebecca Jones, Alan Adams, and
Don Broussard.
The final pitch, named by Elliott and Broussard as “IvyJones Pit,” drops 30 m to Level 6 and unexplored water
passage. Across the top of this pit is an infeeder that was
not explored.
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Figure 8.22. Joe Ivy led the surveys in Levels 4 and 5 in
Sótano del Venadito, December, 1998. Don Broussard

Other Caves in the Northern El Abra Area
To promote the discovery of new fish caves, reduce
needless searching, and explain some of the karst in the
area, I have included some caves along or just west of the
crest of the Sierra Las Cucharas, the portion of the El Abra
running south from Cañon de La Servilleta to about Sótano
del Venadito. Cueva de las Colmenas and perhaps others
deserve further exploration for possible water and cavefishes.
The caves are listed from north to south.
Sótano de Rancho Mancillas (Manzillas)
This sótano is a small solution and collapse dolina on
the crest of the sierra above Rancho Mancillas, about 1 km
southeast of Cañon de la Servilleta and 11 km west of El
Limón. The cave was explored and sketched by William R.
Elliott and David McKenzie on January 3, 1979. The elevation is 200 m, and it is about 100 m long and 10-15 m deep.
The cave is formed along a northwest-trending joint with
two entrances joined by a room 10 m long. Joint-controlled
tight passages are at the northern end, but exploration was
frustrated by a hissing vulture. The cave is unlikely to reach
groundwater, but it is a haven for epigean fauna, noted on
the map here.
Cueva de las Colmenas and other sinks
This cave is 5.7 km north of Cueva de El Pachón, near
Quintero, Tamaulipas, on top of the Sierra de El Abra (Cucharas). It probably is the sótano reported by David McKenzie
(1965 p. 39) as follows: “A large sótano is rumored to exist
on the eastern side of the range, possibly approached by a
route extending north of the village of El Pachón. Explorers
from Mante have supposedly descended the pit and partially
traversed a large stream course. More reliable information
should be obtained at El Pachón. Source: Local explorers of
Cueva del Abra.” The cave was of interest as it had a chance
of reaching the water table.

On November 29, 1969, William Russell, Carol Russell,
Janie Calvert Evans, T. R. Evans, Louis Hembry, and Ron
Rossburg explored Cueva de las Colmenas. Neil Montgomery (1975) and John Parker mapped the cave on November
26, 1975, reaching a depth 140 m where the lower pit was
blocked by earth fill. The plan and profile maps are available
at the AMCS website.
The cave is about 750 m west-southwest of Quintero
on top of the escarpment at 373 m elevation (Russell 1969
1972, Mongomery 1975). A dolina or pit of the right size
is visible on Google Earth and on the Quintero topo map at
22.65892°, -99.04849°. This is about 240 m south of Montgomery’s rough UTM coordinates, taken from the closest
grid intersection on the Quintero topo of that time.
Cueva de las Colmenas has three pit entrances; the
main entrance is 50 by 35 m, and 17 to 35 m deep with a
vine-covered pile of breakdown in the center. It is possible
to climb down into the pit over breakdown on the northwest
side. At the bottom there is a large area that branches in two
directions. To the right (east) one can traverse through large,
dry speleothems for 50-70 m to two small pit entrances of
13 and 27 m, which are 70 m apart.
The main route down heads north into a crawl under
solutional domes, then past a dug-out crawl to a 100-m pit in
two or three pitches. The bottom ends in earth blockages at
-140 m below the entrance. Total horizontal length measured
from the plan is about 375 m.
The cave goes to about 233 m elevation, leaving another
153 m of potential depth to the water table, which is about
80 m at Nacimiento de El Río Mante. However the two
fissures at the bottom are tight and the blockages would be
difficult to excavate.
The range above Quintero is spotted with sinks and pits.
Another sink, somewhat smaller than the Colmenas sink,
was seen from the air about 200 m to the southwest. A small
climbable sink 100 m northeast of the Colmenas sink was
explored downward for about 8 m to where a rock blocked
the top of an 8-m pit. Alejandro Prieto, who laid out the
village of Quintero in 1860, reported finding a pit above the
village of Quintero in which rocks fell for 12 sec (probably
not free fall) until they produced a sharp crack “like a body
opening a way into the water” (Russell 1972). This may be
the terminal pit in Colmenas except for the water.
Cueva de San Lázaro
Russell (1972) located this cave about 1 km north of
Cueva de la Florida and 2.6 km north of Cueva de El Pachón.
The cave, about 100 m long and 8 m deep, is a walking-size
tunnel about 8 m above the north side of an arroyo. Inside
the cave divides into two nearly separate systems. The
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right-hand tunnel is a sinuous passage about 3 m wide and
5 m high. There is one major side passage and several interconnections, and a crawlway that leads to a blind 20-m
pit. The main right-hand passage ends in a steep upward
flowstone slope, above which a small water crawl extends
for several hundred feet. The larger left-hand tunnel leads
through several rooms, the innermost with numerous bats,
finally sloping down to a pool of liquid guano. Beyond the
pool is a steep climb over flowstone, then the passage ends
in an unclimbed dome. Partway down the left-hand tunnel
is a tortuous passage, mostly crawlway, leading to a small
entrance on the side of an arroyo. There remains a small
possibility that the cave could contain pools and cavefishes.

Cueva de la Florida
Florida is 1.6 km northwest of Cueva de El Pachón and
west of the crest of the sierra. The cave probably is an ancient
resurgence similar to Cueva de El Pachón, but now it is a
dry cave with multiple bat species and a rich invertebrate
fauna, including a prolific population of two guano-dwelling
ricinuleids, Pseudocellus osorioi and P. pelaezi. It was
mapped in February 1968 by William Russell, William R.
Elliott, and Brian Evans. That map was drafted but lost, but
another map by Wefer and Myers is available on the AMCS
website. The cave is in two segments separated by a collapse
dolina. The old downstream segment opens onto an arroyo
originating on the crest to the northeast, which intermittently
flows southwest to Arroyo El Lagarto. This morphology dates
to an early phase of karst development when only the top of
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Figure 8.23. Arturo Capistrán in the huge breakdown room at the bottom of Cueva de La Codorniz.
Jean Louis Lacaille Múzquiz

the crest had been exposed by erosion of the shales above
the El Abra limestone. At that time there could have been
multiple local swallets and resurgences along the west side
of the narrow crest. The cave is about 1,615 m long and 27
m deep, according to Russell 1972.
Sótano (Cueva) de Santa Elena
The cave may be 7 km southeast of Pachón at roughly
450 m elevation on the west side of the sierra’s crest. It was
visited in January 1970 by Elliott and Russell, but it proved
to be only a dry cave with breakdown preventing exploration
to lower levels. It may bear another look.
Cueva de La Codorniz
Jean Louis Lacaille Múzquiz found Cueva de La Codorniz in 2007, but he had no vertical equipment at the time.
This cave is about halfway between Pachón and Venadito,
and about 7 km southeast of Antiguo Morelos in a tree-filled
sinkhole at 279 m msl. The cave was partially explored on
March 1, 2018, by Lacaille Múzquiz, Arturo Capistrán, and
Jesús García López from Ciudad Mante. They explored to
the top of the third drop, about 50 m below the entrance.

Figure 8.24. The big room in Codorniz. From
left, in the background are Guadalupe Mayo
and Jean Louis Lacaille Múzquiz and in the
foreground are Oscar Urrutia and Gerardo
Moctezuma. Jesús García López

Apparently it takes some water during heavy rains, but
the cave was fairly dry. So far the passage trends east and
northeast. A second trip on March 29 found a large room with
massive breakdown at the bottom of the third drop. The cave
apparently continues under breakdown through a small hole
in the lowermost right corner of the Big Room. Exploration
and mapping will continue. For more information contact
Jean Louis Lacaille Múzquiz at lacaille60@gmail.com.
Sótano de Noria cluster
Sótano de Noria is about 5 km northeast of Sótano del
Venadito in a large dolina at 350 m elevation on the west
side of the sierra’s crest. Three other caves are within a 1
km radius of the cave: Cueva Joya de Aguacate, Sótano de
la Cuchilla, and Sótano de Tarantula. The cluster is about 8
km southwest of the Nacimientos Río Santa Clara and Arroyo Seco (Anonymous 1965b). See the Venadito area map.
Sótano de La Noria
This is a complex pit located about 1 km north of the
house at the Rancho de La Noria (El Retiro on Venadito area
map). The cave was explored in 1965; it receives consid-
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erable runoff from the field just south of the entrance. The
entrance itself is an irregular hole about 1.5 m in diameter.
This drops about 6 m to another drop of 6 m, at the bottom
of which is a natural bridge. Just above the bridge the cave
opens up into a north-south fissure. Continuing down past the
bridge, a short drop and then a climb leads to the edge of a
9-m pit. At the bottom of this pit are several small passages
and fissures. The main passage is blocked by logs and other
washed-in debris, and considerable time would be required
to clear it. Total depth is about 35 m.
Sótano de la Tarantula
Located to the east of the Rancho de La Noria ranch house
about 30 m east of the large field. This pit is an 18-m drop
to a breakdown pile. From the east side of this plug another

pit drops for about 15 m to the bottom. Several tarantulas
were observed at the bottom of the cave.
Sótano del Descanso (Sótano de la Cuchilla?)
This is an elliptical pit about 2 by 2.5 m dropping free
for 32 m. It is located on the top of the ridge east of Rancho
de La Noria, about 1.5 m from the left fork of the main trail
leading east from the ranch.
sótano east of Sótano del Venadito
This is more difficult to access than Venadito, but it
was said to be “mas importante.” It is apparently a large
resumidero. Source: “Antonio,” a guide near El Venadito
(McKenzie 1965).
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Yerbaniz Cluster
William R. Elliott
The Yerbaniz cluster contains three hydrologically related caves: Yerbaniz, Matapalma, and Japonés. Downstream
are the older Sótano de Matapalma (1.4 km away, straight
line) and Sótano de Japonés (2 km away). Yerbaniz is the
youngest and probably the most hydrologically active of
the three fish caves. Heretofore authors have assumed that
the Yerbaniz cluster discharges groundwater only to the
east. I can hypothesize groundwater flow paths from these
caves based on known flow paths on the cave maps, cave
morphology, and elevations (area map). They may flow to
unknown wet-weather resurgences or risings on the Arroyo
Grande 4 to 8 km southwest of the cluster. Dye tracing is
needed to delineate these flow paths. Other, overflow paths
could also connect to the Sistema de Los Sabinos about 5

to 8 km to the southeast.
El conjunto Yerbaniz (mapa del área) está integrado por
tres cuevas hidrológicamente relacionadas: Yerbaniz, Matapalma y Japonés. Aguas abajo se encuentran las cuevas más
antiguas de Sótano de Matapalma (1.4 km, en línea recta) y
Sótano de Japonés (2 km). Yerbaniz es la más joven y probablemente la más activa hidrológicamente hablando de las tres
cuevas con peces. Hasta ahora los investigadores han asumido
que el conjunto Yerbaniz descarga aguas subterráneas sólo
hacia el este. Yo puedo formular una hipótesis sobre las rutas
de flujo de agua subterránea a partir de estas cuevas basado
en las rutas de flujo conocidas en los mapas de las cuevas,
la morfología de las cuevas, y elevaciones (mapa del área).
Pueden fluir hacia desconocidas resurgencias de la época de
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Caver Story: Cave Rescue at Yerbaniz
We had a cave rescue at Sótano de Yerbaniz in 1972
during a graduate arachnology class trip from Texas Tech,
led by Dr. Bob Mitchell. Mitchell and some of us took
John A.L. Cooke, British arachnologist, into the cave to
photograph scorpions and schizomids. Mitchell always
assumed that everyone could keep up with his maniacal
pace, but Dr. Cooke had never been on rope, he was big,
and he had a cold too. He tired out when we returned
to Level 1, so we had him bivouac on a comfortable

spot while we went to our hotel in Cd. Valles. The next
morning we had our usual breakfast at the Restaurant
Condesa, and then we took John a bistec milanesa (fried
steak) and a beer. I rappelled in with his breakfast, and
I think he downed half of the beer before he touched
the food. Then the class of about ten guys hoisted him
out of the pit, except for one entomologist who was ill.
We were happy, and we went on to the next maniacal
thing.—William R. Elliottt

Figure 9.12, The arachnology students getting ready to
hoist John A. L. Cooke up. Robert W. Mitchell
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lluvias o pequeños manantiales en el Arroyo Grande, entre
4 y 8 km al suroeste de este conjunto de cuevas. Se requiere
un procedimiento de trazado con colorantes para delinear
estas trayectorias de flujo. Por otra parte, algunas rutas de
desbordamiento también pudieran conectarse con el Sistema
de Los Sabinos, unos 5 a 8 km al sureste.
Sótano de Yerbaniz
Sótano de Yerbaniz has three levels and floods violently.
It has the second largest catchment basin (area that captures
runoff) of all the El Abra caves at 16 km2. Eyed fish are
sometimes found on Levels 1 and 2, cavefish and eyed fish
on Level 3. The cave has a rich fauna. Yerbaniz, being a
younger swallet than Matapalma, could have already contained cavefish that arrived via groundwater before stream
capture occurred. Surface fish and hybrids are sometimes
found in shallow pools in the cave. As there are few bats,
most of the food input is from flood debris and dying surface
fish (Elliott 2014 2015b).
El Sótano de Yerbaniz (mapas y figuras 9.1-9.3) tiene
tres niveles y se inunda violentamente. Tiene la segunda
mayor cuenca de captación (área que capta escurrimientos)
de todas las cuevas de El Abra con 16 km2. Algunas veces
se encuentran peces con ojos en los niveles 1 y 2, y peces
ciegos y peces con ojos en el nivel 3. La cueva posee una
rica fauna. Yerbaniz, siendo un resumidero más joven que
el de Matapalma, podría ya haber contenido peces ciegos
que llegaron a través de aguas subterráneas antes de que
ocurriera la captura de las aguas superficiales del arroyo.
Es posible encontrar a veces peces de superficie e híbridos
en charcas poco profundas de la cueva. Como hay pocos
murciélagos, la mayor parte de los aportes alimenticios
proviene de restos orgánicos arrastrados por las corrientes
de agua de inundación y peces de superficie muertos (Elliott
2014, 2015b).
The name, yerbaniz, refers to an herb, the flowers of

which are used in religious ceremonies on the Dia de Los
Muertos. It is also spelled yerbanís or hierba anís.
Sótano de Yerbaniz is in the Arroyo Yerbaniz (or
Yerbanís), about 22 km north of Ciudad Valles, San Luis
Potosí (S.L.P.) Yerbaniz is described in detail here as it is
representative of a swallet cave that has captured a stream
and its surface fish, and is still capturing them. The cave
was described in detail by Mitchell et al. (1977), and Elliott
(2014 2015b) published a multi-colored map of the cave,
reprinted here as two map pages.
The cave was discovered from pilot Richard Albert’s
airplane on January 25, 1969, by Robert W. Mitchell, Richard
Albert, Francis Rose, and Tom Albert. It was an accidental
discovery after scouting for cavefish caves, as they searched
at dusk for the landing strip at nearby Ponciano Arriaga. Little
did they know they had found one of the most complex and
biologically rich caves of Mexico.
Tony Mollhagen and Francis Rose, of Mitchell’s research team from Texas Tech University, descended the
63-m entrance pit on January 28 , 1969. On January 29,
1969, Mitchell, Rose, Richard and his son Tom Albert
entered the cave with more rope, explored parts of the first
and second levels, and collected eyed, surface Astyanax in
pools on Level 1 (Figures 9.1-9.3). On January 31, 1969,
the cave was explored to Level 3 by Jerry Broadus, David
Honea, Ann Lucas, Russell Harmon, Tony Mollhagen, and
Joe Cepeda, who collected several cavefishes in Lake 1 on
Level 3, about 96 or 97 m below the entrance. On February
2, 1969, a sizeable collection of cavefishes was made from
the same lake by Bob Mitchell and Bill Russell.
The map of Yerbaniz went unpublished for 45 years, but
it was worth the effort to redraw the July, 1969 survey by
Don Broussard, Jim McIntire, and me. I originally drafted the
inked map on two large sheets in 1969-1970, but a planned
series of papers on the Astyanax caves was not completed.
Fortunately, I archived my survey notes and the two map
sheets with the AMCS. Yerbaniz is the most
complicated cave map I have ever drawn;
it took six days to map and months to draw
using a computer.
Surface fishes inhabit Arroyo Yerbaniz
in abundance. The arroyo does not, however,
support a permanently flowing stream, but
in its course there are pools in which the
fish populations are maintained, some of
which may be unseen deep in the bed of the
arroyo. Krejca (2002) reported finding the
cichlid Tilapia sp. on Level 2 along with eyed
surface Astyanax on October 24, 2000. This
Figure 9.1. The entrance of Sótano de
Yerbaniz, 1969. Suzanne Wiley is on the
left. Robert W. Mitchell
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Figure 9.2. The Yerbaniz entrance in 2008 with
roots that penetrated since 1969. Geoff Hoese

was the first report of this invasive fish in an El Abra cave.
Yerbaniz has 15 pits including the entrance, connecting
three levels and three lakes on Level 3, which is in two parts.
This is a challenge to represent on a two-dimensional map.
I rendered the new map in three translucent colors to depict
the overlapping levels, and I labeled the pits in three series.
Pits from Level 1 to Level 2 are numbered as pit 1.1 through
pit 1.7. Level 2 pits are pit 2.1 through 2.4. Pits on Level 3
are pit 3.1 through 3.3.
Yerbaniz has massive flooding and food input, and a
large Astyanax cavefish population in Lake 1. Eyed, surface
Astyanax are sometimes found on Levels 1 and 2 in shallow
pools, but they usually are starving and are often swept away
by floods. In contrast to surface Astyanax, the cavefish are
survivors, and they can put on massive fat deposits during
good times to make it through the lean times.
The entrance of the cave is an elliptical slot about 10
m long by 1-4 m wide. It lies in the northern edge of the
Arroyo Yerbaniz at an elevation of about 263 m. Although
a relatively young opening, the entrance is
of sufficient size to capture all of the water
flowing down the Arroyo Yerbaniz except at
high flood stage. Water can move past the
entrance at such times, as demonstrated in
September 1969 when Bill Russell visited
the cave entrance immediately after a very
heavy rain. So much water was being carried
in the arroyo that the entrance could not take
all of it. Water about 1 m deep was flowing
by the entrance, where a large whirlpool took
water down, and at another point mist shot
Figure 9.3. Francis Rose examines
flood debris and pools on Level 1 of
Yerbaniz, 1969. Robert W. Mitchell

up about 12 m as air was exhausted from the
cave. The results of such violent flooding
are seen within the cave, with cobble piles,
large palm trunks wedged into corners, and
log jams scattered in the floodwater mazes
of Levels 1 and 2 (Figure 9.3).
The cave is a joint-controlled, three-level,
floodwater maze with one major flow path
(to Lake 1) and two overflow paths (to Lakes
2 and 3). The entrance pit drops to Level 1,
which has joint sets trending at about 25°
and 330°, witnessed by bedrock pillars in
wide rooms and in narrow passages. Level
1, consisting of several large rooms, small
intersecting passages, and one long northeast-trending passage, lies at 54-56 m beneath the datum
(point of beginning of the survey at the entrance).
Level 2 at about -68 to -88 m has two large rooms
(depending on one’s perception), many small intersecting
passages, one long northwest-trending passage to a second
Level 3 and Lake 3, and a shorter south-trending passage
(Blind Scorpion Passage). Joint sets trend at 0°, 45°, and
75°, with pillars trending along those joints.
Level 3, containing Lake 1 in a room the size of a football
field and two long overflow passageways, lies about 91-97
m beneath the entrance. Joint sets trend at 45°, 75° and 330°.
The deepest points in the cave (surfaces of three lakes on the
third level) lie 96-97 m beneath the entrance. Based on mapping, these three lakes are all at about 145 msl and probably
are connected via submerged passages. They are about 11 m
above the bottom of Sótano de Matapalma, and probably are
near the local water table. The water in Lake 3 of Yerbaniz
is warm, about 29° C in July 1969. Sótano de Japonés, in a
different arroyo, has a deeper bottom at 104 m msl.
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I entered Yerbaniz 14 times over three years. On July 31,
1969, the last day of the survey, I was fortunate to discover
a delicate blind scorpion on Level 2 (see Blind Scorpion
Passage on map). Or rather the tiny, translucent scorpion
found me, on my right thigh! I had been brushing off little
Brackenridgia isopods as we surveyed the tubular passage,
crouching against the wet walls. I was about to brush another
one off when I looked down and saw what was to become
the holotype specimen of a new species to science. I swore
out loud and jumped up and down three times, then I collected it! Dr. Mitchell later described it as Typhlochactas
elliotti. He found that it was similar to two other blind cave
scorpions in Mexico, which he had published. Return trips
found only three specimens total in that one passage. Years
later it is still considered the world’s most troglomorphic
(cave-adapted) scorpion, and it has been moved to the genus
Sotanochactas as the only known species in that genus. This
was an exciting find, but especially since we did not know
that blind scorpions could occur in the lowland tropics—the
others were from montane areas. This began to change our
ideas about cave animal evolution in the tropics, and now
we understand that troglobites are common in the tropics.
Some of us also found a new genus and species of cave
schizomid, Agastoschizomus lucifer. Schizomids are tiny
arachnids, relatives of the whip-scorpions, but this one is
large by comparison. In 1970 Suzanne Wiley and I witnessed
something strange on Level 2 while we were checking
fish pools in the cave for her master’s thesis. We found an
Agastoschizomus lucifer sitting in a tiny rimstone pool on
the wall. We thought it must have drowned, but when we
gently poked it the creature walked up out of the pool onto
the wall. They are not supposed to be amphibious, but maybe in that environment the scorpions and schizomids have
become amphibious. The air is so saturated that it may not
matter to the animal. On a return trip to the cave Suzanne’s
carefully documented fish pools had been totally blown out
by a flood. That told us how tough it is for fish in upper level
pools. Her thesis study was wrecked, so she ended up doing
one on respiratory rates of Rhadine cave beetles in Texas.
Sótano de Yerbaniz has 37 species with 10 troglobites.
See Chapter 4 for a discussion of its ecology.
Sótano de Matapalma
Sótano de Matapalma is a large cave on one level. It
now lacks much arroyo runoff because of the more recent
upstream capture at Sótano de Yerbaniz, but it probably
carries deep groundwater flow to the southwest via a major
unexplored stream passage.
El Sótano de Matapalma (mapa y figuras 9.4-9.7) es
una cueva grande de un solo nivel. Actualmente no recibe
Figure 9.4. Brian Peterson looks into the Sótano de Matapalma entrance, November 27-28, 1969. Joe Sumbera
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muchos escurrimientos superficiales del arroyo debido a la
más reciente captura aguas arriba del Sótano de Yerbaniz,
pero probablemente conduce el flujo de agua subterránea
profunda hacia el suroeste a través de un gran pasaje o
conducto inundado aún no explorado.
Matapalma is about 21 km north-northeast of Ciudad
Valles. Matapalma probably refers to the strangler fig, commonly known in Mexico as the matapalo ( = tree killer), a
member of the genus Ficus. The cave was discovered from
the air on January 26, 1969, by Richard Albert, Robert
Mitchell, Francis Rose, and William Russell. On March 27,
1969, Jimmy Jarl, Logan McNatt, Joe Sumbera, and Frieda
Gail Webster partially explored the cave and collected two
blind fishes in a rimstone pool. The cave was visited on
May 29, 1969, by Robert Mitchell, Francis Abernethy, and
Tom Albert, who collected 12 more fishes, some of which
were typical eyeless forms whereas a few others appeared
to be hybrids. On August 4, 1969, Don Broussard, William
Elliott, and James Mcintire collected 14 additional fishes in
rimstone pools.
Mitchell et al. (1977) described the cave. The cave entrance, a slot in the bed of the Arroyo Yerbaniz, completely
captures this arroyo, but presently little water reaches this
point because of the geologically younger, upstream capture
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Figure 9.5 (top left). View of Matapalma
entrance at the bottom. Joe Sumbera
Figure 9.6 (top right0. Charlie Yates rappels past Jimmy
Jarl and Mike Walsh in Matapalma. Joe Sumbera
Figure 9.7 (bottom left). The Matapalma team,
1969. Brian Peterson (in back), Ed Fomby, Jimmy
Jarl, Joe Sumbera, and Logan McNatt (right front).
Charlie Yates with Joe Sumbera’s camera

of the same arroyo by the Sótano de Yerbaniz. The entrance
slot is particularly interesting because past geological developments in the arroyo can be visualized when looking
up at the entrance from below. The passage into which the
entrance pit descends lies beneath and parallel to the arroyo
above. The downstream portion of the slot is large, and it
developed parallel-sided as erosion progressed upstream.
Then, rather abruptly, the slot narrows to about one-half
its downstream width, this narrowing probably coinciding
with the breakthrough of the Sótano de Yerbaniz into the
arroyo farther upstream, a breakthrough which apparently
rather quickly captured a sizable portion of the drainage of
the arroyo. The narrowed slot then continued its progression
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upstream tapering slightly, finally almost to close rather
abruptly. This probably coincided with the final enlargement
of the opening of the Sótano de Yerbaniz to near its present
size. The most upstream portion of the slot is presently in
the form of a small notch, probably eroded by a very local
drainage and by the highly reduced amount of water that
now moves past the Yerbaniz entrance during times of exceptionally heavy rains.
The entrance slot is about 46 m long, 7.5 m wide at its
widest, and 64 m deep. Entrance elevation lies slightly lower
than the entrance of the Sótano de Yerbaniz at 242 m. The
cave is primarily one large, winding passage with few side
passages.
The occurrence of hybrid fishes in this cave is of particular interest. This has resulted from the influx of eyed forms,
which are abundant in the Arroyo Yerbaniz.
Because the Arroyo Yerbaniz now carries so little water into the Sótano de Matapalma, the bed of the arroyo is
overgrown completely with the densest thorn scrub. Most
fish cave arroyos are clear and they may be walked easily.
It is nearly impossible to follow the Arroyo Yerbaniz to the
Sótano de Matapalma. Attempts to traverse directly from the
Sótano de Yerbaniz to Matapalma are also very difficult. In
their attempts to reach the cave, some have been turned back
and others have been lost for hours (Mitchell et al. 1977).
Matapalma was mapped by SWTG cavers Brian Peterson,
Logan McNatt, Mike Walsh, Jimmy Jarl, Ed Fomby, Charlie
Yates, and Joe Sumbera on November 27-28, 1969. The map
was drafted by Brian Peterson and published in Walsh (1972).
The original notes were lost, and there was no profile, but
the map had plenty of elevation data and cross-sections with
which to draw a profile. I reformatted the Matapalma map
after I captured Cartesian coordinates and depths from a scan
of the old map, processed the data in Walls, and created a
series of reconstructed profiles in Walls informed by plan
and cross-section drawings. The new map provides a better
idea of how the cave looks. The water passage ought to be
explored and surveyed. The extent is 2,125 m, horizontal
length 1,978 m, entrance elevation 242 m, depth 86 m.
Sótano de Japonés
Sótano de Japonés is a large, complex cave on four levels.
Its map shows that it conveys water to the southwest, and
it may continue to Arroyo Grande. It captures runoff from
the Arroyo Japonés, and the subterranean flow path would
be on a similar, southwesterly flow path as Yerbaniz and
Matapalma.
El Sótano de Japonés (mapa por John Fish y figuras
9.8-9.11) es una cueva grande y compleja con cuatro niveles.
Su mapa muestra que conduce el agua hacia el suroeste,
y que puede continuar hasta el Arroyo Grande. Captura
escurrimientos del Arroyo Japonés, y su ruta de flujo subterráneo seguiría una trayectoria hacia el suroeste al igual

que Yerbaniz y Matapalma.
This cave is located in the Arroyo Japonés about 19.5
km north-northeast of Ciudad Valles. The Arroyo is so-called
locally because many years ago a Japanese person was killed
in an automobile accident at the bridge where Highway 85
crosses the arroyo (Mitchell et al. 1977). The cave entrance,
lying at an elevation of 243 m, captures the Arroyo Japonés.
Depth of the entrance pit is 21.5 meters. The Arroyo Japonés
drains a rather large area, about 8.6 km2. No surface fishes
inhabit the drainage.
The cave was discovered from the air on January 26,
1969 by Robert Mitchell, Richard Albert, Francis Rose,
and William Russell. The cave was first entered in March
1969 by Jimmy Jarl, Joe Sumbera, and several others who
explored the maze passage at the bottom of the entrance drop.
On May 28, 1969, Kenneth John, Robert W. Mitchell, and
Tom Albert explored the main passage trending south, but
they were halted after about 300 m by a narrow pit requiring
additional equipment to negotiate. On July 27, 1969, Don
Broussard, William R. Elliott, and Jim McIntire descended
this pit after installing a bolt, and continued down past three
additional drops to a lake at about -90 m. Here they collected
about 70 cavefishes (Mitchell et al. 1977).
The cave was mapped from 1971 to 1973, led by John
Fish and Don Broussard. The mappers are listed below.
1971, John Fish, Don Broussard.
January 1972, E. Finn, John Fish, W. Louch, Peter Thompson.
July 1972, Steven Bittinger, Don Broussard, R. Cooper,
John Fish.
December 1973, Peter Strickland, Robert Hemperly, Blake
Harrison.
June 1973, Frank Binney, Don Broussard, John Fish, Robert
Hemperly, Sandra Patrick.
November 23, 1973, Blake Harrison, Robert Hemperly, Stan
Moerbe, Dale Pate, Peter Strickland, Larry Wiggins.
A typical trip was taken by Blake Harrison, Robert
Hemperly, Stan Moerbe, Dale Pate, Peter Strickland, and
Larry Wiggins on November 23, 1973. They did a 24-m
drop close to the entrance and had to walk past vampire
bats. From there they did a 34-m drop, and further on a 25-m
drop. This drop went back to water and they started wading,
having to swim in one place. Stan and Blake checked out
two pits which led to water, and they mapped about 180 m
of passage back to where the survey had ended. They headed
out and arrived back at the entrance about 8 to 9 hours after
entering (Pate 1975).
Fish’s description of Sótano de Japonés is abridged here
(2004, Section 6.4.3, pp. 116-121). Japonés is the southernmost of the Yerbaniz Cluster caves, capturing a west-flowing
arroyo that has breached a structural high of the El Abra
limestone. The drainage area is about 8.6 km2, including a

Chapter 9—Yerbaniz Cluster

157

Figure 9.8. Hiking in Arroyo Japonés on the
way to the sótano with Richard Borowsky and
his research team, 2008. Geoff Hoese

small tributary northeast of the entrance. The initial capture
was down a large north-south joint in the Main Sink. Since
the piracy, the upper parts of the west and north walls have
retreated by collapse and slope processes, so that the sink is
now rather large. However, the El Abra has been exposed for
only a few hundred meters in the streambed, and the arroyo
has entrenched no more than about 10 m below the top of the
formation at the cave entrance. These facts and the passage
dimensions indicate that this cave is much younger than
the larger of the Los Sabinos area swallet caves. Presently,
another entrance (S-II), developed on a north-south joint
completely crossing the arroyo about 25 m upstream from
the Main Sink, captures the majority of flood waters except
for perhaps the largest pulses. Primitive captures occur still
farther upstream.
Japonés is very complex, and there may be quite a lot
more passage yet unexplored and unsurveyed. Nearly all the
cave is developed on four levels. Level I is the highest and
least extensive, but includes the present main flood channel
(about 3 m in diameter), a smaller updip tributary from upstream piracies, and a maze-like alcove off the Main Sink.
Level I quickly plunges down a 19 m drop (S-III) to Flood
Route (Level II). This 4 to 5-m high flood water passage has
a somewhat ovate form caused by joints and minor vadose
trenching. Sediments include boulders to mud and logs. After
a gradual descent along 300 m, a 32-m deep fissure (S-V)
Figure 9.9. Sótano de Japonés entrance, 2008. Geoff Hoese

descends to Level III, the Maze Level. This level is reached
more directly by S-I in the Main Sink. It comprises a labyrinth
that is only partly explored. Passages are commonly only
0.5 to 1.0 m high, but some of the principal routes reach 3
m diameter. It appears that most of this level is developed
at one stratigraphic horizon. The initial flow control may
have been a bedding plane, but a bed or beds having small,
closely spaced joints have had a pronounced effect. In many
places the walls of the passages are poorly defined. Flood
waters have sought every penetrable joint and enlarged it. The
walls are merely a collection of bedrock columns remaining
between the joint openings. In other places, loose rocks and
mud form the wall. Several extraordinary low rooms have
developed, such as Room V, which is more than 100 m in
diameter, but only 1 m or less high, reminiscent of Level 2
in Yerbaniz.
The net flow direction is southwest, and the larger passages are oriented in that direction. They generally slope
downward in the direction of flow, but elevation data are not
available for most of this level. There are at least five shafts
that descend from the Maze Level to still lower passages.
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Figure 9.10. A trip to Japonés on November 23,
1973, using an alternate route. Peter Strickland

Three of them (S-VI, S-VIII and S-IX) are aligned beyond
S-V, the shaft that connects Level II to Level III. They descend
about 35 m to an underlying passage that also connects them
together. This is the beginning of Level IV, the lowest known
level in the cave. At present, Level IV is composed of only
two passages. Main Drain is the largest known passage in the
cave and is so named because it is thought to re-collect much
of the distributary waters from the Maze Level. Initially, it
trends horizontally 230 m southeast along the strike, before
it turns southwestward like the principal passages in higher
levels. Bedrock floor is exposed for about 100 m of the
strike-oriented passage, but there are also large lakes having
much clastic sediments. From the turning point, the Main
Drain gradually descends 22 m over a distance of 450 m to a
dome-like room with a small sump 139.5 m below the datum.
This part of Main Drain is large, but varies considerably in
cross-sectional shape, area, and height. The effect of large
northeast-southwest joints can be clearly seen in both parts
of the passage. Water, mud, coarser sediments, breakdown,
vegetal debris, and formations are much more abundant in
Level IV than in higher levels.
About the middle of the strike passage, there is a large
joint-controlled passage named Mystery Passage that is entered by climbing up a sediment bank. It trends horizontally
northeastward for 330 m, reaching all the way back to the
overlying surface channel. Near the middle, there is a high
vadose dome (S-XI) that probably brings water in from an
undiscovered pit in the Maze Level. At its end, there are
several unexplored pits, where water apparently escapes to
another drainage route.
The morphology and genesis of Sótano de Japonés are
complex and warrant further study. Water probably was first
pirated at Main Sink and was divided, part going down S-III
to Flood Route (Level II) and the remainder going down a
large joint (in S-I) to the Maze Level (Level III). The very
great amounts of water provided by floods from the large
surface basin produced extreme local hydraulic gradients,
which in combination with the jointing and other hydrogeologic characteristics of the beds at Level III caused a
distributary maze of passages to develop from the base of
S-I. The larger channels may be dip tubes, but intermediate
size joints were significant in controlling passage orientation
and enlargement. Several large joints provided targets where
water was taken down to Level IV. The Main Drain probably
re-integrated some of the distributed flood waters. Abundant
Figure 9.11. Another entrance to
Japonés, January 1971. David Honea
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active formations and high domes or fissures, as well as the
several known connecting shafts, substantiate this point;
however, other lower level downstream passages might be
found, as in Sótano de Yerbaniz (Mitchell et al., 1977). The
basic skeleton of the cave was established at an early stage.
Level II flow may originally have extended over to the top
of the large dome pit, S-IX, which is known to reach much
higher than Level III (see detailed profile), and subsequently
was pirated down S-V. All of Flood Route (Level II) may
have been temporarily abandoned as S-I became large enough
to capture all the flow. Later, the development of S-II and
other upstream holes has captured the majority of flow for
Flood Route.
In summary, the pattern or skeleton of the cave was
established very early in the cave’s development. All of the
levels were formed in a single phase—none are related to a
water table. The two basic processes are development of a
complex set of distributary channels in the initially (presumably) unaltered bedrock in an attempt to transmit the water
supplied, and regressive piracy down joints between levels
and in the surface arroyo. The first process can be especially
important for floodwater caves. Japonés has characteristics
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of floodwater caves, including maze development around
passage restrictions or blockages (e.g., breakdown) where
high local hydraulic gradients are generated, that make them a
distinct class. An analogous situation occurred in the primary
development of Japonés, when far more water was provided
by floods than could be passed. Water was forced into a
great many structurally controlled routes simultaneously,
and conduits formed. As the conduits enlarged to a small
fraction of their present size, the dry season or between-floods
water level was lowered, probably below the terminal siphon
in Main Drain. During floods, water would back up in the
system inversely with its capacity to quickly transmit the
flood. Presently, moderate floods may not cause water to fill
the larger passages, except where water may have backed
up in the lowest parts of the cave. There is likely to be more
air filled passage on the other side of the sump.
John Fish conducted a Lycopodium spore water trace from
Japonés with inconclusive results (few spores recovered) at
the Nacimiento del Río Choy. Perhaps those results could be
explained if most of the water flowed to the Arroyo Grande
via risings in the streambed or wet-weather resurgences,
although none are known to me at this time.
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Los Sabinos Area
William R. Elliott
El Sistema de Los Sabinos
El Sistema de Los Sabinos is the three-cave system
comprised of Sabinos, Arroyo, and Tinaja (Fish 1977 2004),
which are hydrologically connected, but cave divers have
not traveled between them. Hydrologically speaking, the
system probably includes all the caves in the Los Sabinos
Area from Tigre southward to La Palma Seca, and perhaps
the Yerbaniz Cluster too, but this is Elliott’s opinion based
on cave mapping and GIS, not based on dye tracing. Bonet
(1953) wrote “…it is known that Sótano del Arroyo communicates with the underground stream that passes through
Cueva de Los Sabinos enclosing an identical fauna.” (English
translation in Appendix 6).

Este es un sistema de tres cuevas que comprende Sabinos, Arroyo y Tinaja (Fish 1977 2004), las cuales están
conectadas hidrológicamente, aunque los buzos de cuevas
no han hecho aún la conexión entre ellas. Hidrológicamente
hablando, el sistema probablemente incluye todas las cuevas
del área de Los Sabinos del Tigre hacia el sur hasta la Palma
Seca, y tal vez hasta el sistema Yerbaniz también, pero esto
es la opinión de Elliott basada en cartografía de cuevas
y SIG, pero no confirmada por el trazado con colorantes.
Bonet (1953) escribió “… se sabe que el Sótano del Arroyo
se comunica con la corriente subterránea que pasa por la
Cueva de los Sabinos y que encierran una fauna idéntica.”
(Bonet 1953 en Apéndice 6).
Note: AMCS does not have modern GPS locations on
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Figure 10.1. Mike Collins rigs goldline at Sótano del Tigre,
February 1, 1968. Clockwise from Collins: guide Salustiano Herrera, James Reddell, Joe Cepeda, Jerry Broadus,
Linn Collins, and young guide. Robert W. Mitchell

most of the caves in this area, except Sótano de la Tinaja.
Rough locations were approximated from Mitchell et al.
(1977), Morris (1989), and Fish (1977 2004) onto the Las
Palmas 1:50,000 topographic map in the AMCS GIS. The
radius of error of cave locations varies from 30 to 150 m
in the Las Sabinos Area. Readers may send precise GPS
locations of the caves to me or the AMCS.
Sótano del Tigre
Sótano del Tigre is a deep, biologically rich pit cave with
four levels. Two populations of cavefish occur in Levels 3
and 4. The direction of water flow is to the southwest, and
it probably feeds to the Sistema de Los Sabinos 3 km to the
south. The “Bats and Ricinuleids Passage” is a fossil stream
passage that now contains bats and a thriving population of
rare ricinuleids, in copious bat guano. A new map, assembled
from long-lost surveys, is published here.
El Sótano del Tigre es una cavidad vertical profunda y
biológicamente rica con cuatro niveles. Dos poblaciones de
peces ciegos están presentes en los niveles 3 y 4. La dirección del flujo de agua es hacia el suroeste, y probablemente
alimenta al Sistema de Los Sabinos 3 km hacia el sur. El
“Pasaje de los Murciélagos y Ricinúlidos” es una galería
fósil de una antigua corriente que ahora contiene murciélagos y una población floreciente de los raros ricinúlidos
Figure 10.2. Jerry Broadus rigs the second drop in
Tigre, February 1, 1968. Robert W. Mitchell

en el abundante guano de los murciélagos. Se publica aquí
un nuevo mapa, elaborado a partir de mediciones que se
habían perdido hace mucho tiempo y fueron recuperadas.
Sótano del Tigre is located 3 km northeast of Los Sabinos (Número Dos), about 15 km north-northeast of central
Ciudad Valles. A tigre (jaguar) was photographed in 1968
by Austin, Texas caver Mike Collins in the arroyo near the
cave entrance. This cave was first mentioned in the literature
by Bonet in 1953, who noted the cave but did not enter it.
David McKenzie and John Risinger were the first cavers to
visit the entrance on December 22, 1963.
The cave was first explored on November 24, 1964
by David McKenzie, John Fish, Orion Knox, and perhaps
others. McKenzie sketch-mapped the entrance profile and
about 200 m of upper level; in 1965 his entrance profile was
published in the AMCS Newsletter.
Over the next three years, the cave was entered several
times, but little was explored beyond the impressive entrance
drop. In 1966 one party could not find Tigre and another arrived too late in the day to enter it, and those groups visited
Arroyo and Tinaja instead. The cave was mapped in 1967,
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Figure 10.3. Bill Farr on rope at the bottom of the Tigre entrance pit, 1989. Dave Bunnell
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Figure 10.4. Bill Farr in the
Level 3, 1967 Cavefish Passage,
December 29,1989. Dave Bunnell

1971, and 1989. One or two recreational trips were taken in
the early 1970s. In all about 40 cavers and biologists worked
in Tigre, but the surveys were lost or forgotten three times.
The new map published here is based on the 1967 and 1989
surveys.
On November 25, 1967, Mike Collins, T.R. Evans,
John Fish, Terry Plemmons, and Janie Calvert (later Evans)
returned to the cave; Fish and Evans surveyed about 600
m of passage on Levels 1 and 2. On November 27, 1967,
Evans, Calvert, Fish, and Plemmons reentered the cave, and
surveyed about 520 m more passage. On that day blind fishes
were seen in Level 3. Level 4 was not discovered until 1989.
The partial survey was drafted by Jim Weiler on January
20, 1968 and distributed privately, but it was lost and was
not published until rediscovered in 2014 (AMCS Activities
Newsletter 37, p. 20).
A trip by John Fish, Robert W. Mitchell, and others has
not been documented (Mitchell, pers. comm.) On February
1, 1968, Robert Mitchell and James Reddell made the first
cavefish collection in Tigre at 96 m beneath the entrance, or
at an elevation of 149.5 m. On this same trip Mike Collins,
Linn Collins, Jerry Broadus, and Joe Cepeda continued the
exploration and survey (Figures 10.1 and 10.2) (Reddell
1973, Mitchell et al. 1977).
Mitchell visited the cave on June 1, 1969 with Richard
Albert, Tom Albert, and Francis Abernethy (Richard Albert
1969). They collected cavefishes and ricinuleids; the water
temperature was 24°C. In early August 1969 William R.

Elliott, Don Broussard, and Jim McIntire
collected live cavefishes for Mitchell in
Tigre. Elliott visited the cave with Mitchell
for ricinuleid work on February 19, 1970.
John Fish, Don Broussard, and other
AMCS cavers continued the survey of Tigre
until about 1971. The cave was estimated at
more than 3000 m of passageway, reaching
a depth of 161.5 m, where long, horizontal,
muddy passages suggested that base level
was being approached (Mitchell et al. 1977).
These additional surveys needed further
sketching, but were abandoned and the notes
were lost (John Fish, pers. comm.).
On December 30, 1981, Gerald Moni,
Greg Jordan, Myrna Jordan, David Black,
and Marion O. Smith explored Tigre down
to the 5 m pitch, where they stopped. A flight
of several thousand bats accompanied their
exit from the lower area of the cave. Their
notes in the unpublished Mexico Cave Survey say the water passage extends for about 300 m. At this
point a large lake extends about 240 m, and “the wet and dry
passages run in a loop back toward the entrance. ” This loop
is not indicated on the old or new maps, but Level 3 may
intersect Level 4, thus providing a route back to the entrance.
In December 1989 the “Mexspeleo” caver convention
was held at the Hotel Covadonga south of Ciudad Valles,
and on December 26-27 extensive mapping in Tigre was
led by Bill Farr of California (Figures 10.3 and 10.4). Farr
provided those survey notes to Elliott in 2014, and they
were combined with the 1967 Weiler survey with Gerald
Atkinson’s assistance in data conversion (Elliott 2015a).
The new map’s extent of 1548 m represents about half of
the explored cave. A depth of 117 m was reached, 44.5 m
above the deepest point reached by Fish, horizontal length
1413 m, extent 1548 m. The 1989 surveys were as follows:
Level 1 A Survey: Paul Ibberson-book, Alan Box-instruments,
Chris Lloyd-tape. 300 m, 12/26/1989.
Level 2 B Survey: Bill Farr-book, topofil: Giorgio Rusconi,
Augusto Bucciano, Vittorio Grassi. 243 m, 12/27/1989.
Level 3 C Survey: Wet Route: Katherine Force, Paul Eastwood, Steve Foster. 359 m, 12/26-27/1989.
Level 2 D Survey, Bats & Ricinuleids Passage: Bill Farr-book,
Carol Vesely-instruments, Dave Bunnell, Djuna Bewley,
Ruth Diamante-tape. 463 m, 11/29/1989.
The entrance of the cave at 245.5 m msl is a classic Sierra
de El Abra stream capture. The captured arroyo drains an area
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of about 2.5 km2, and as it approaches the cave entrance it
becomes narrow and sheer-sided, being about 15.5 m deep
at the point of capture. The arroyo must carry a formidable
torrent of water into the cave during heavy rains. No surface
fishes inhabit the surface drainage. Cavers should be careful
on the dangerously slippery slope above the entrance lip,
where a sliding, untethered caver was caught by a friend
before he would have fallen into the pit.
Mitchell, Russell, and Elliott (1977) reported three levels
in the cave, but there actually are four levels on the current
map. The entrance lies at an elevation of 275 m and is 78
m deep. The first pitch of 50 m falls to a plunge pool on a
ledge, then a pitch of 28 m reaches the main floor with a
high, arched ceiling. Level 1 (A Survey at the bottom of the
entrance drop) contains 300 m of joint-controlled passages
floored with cobbles and breakdown. A detail of Level 1 is
shown on the map to distinguish it from underlying passages.
Fourteen meters before the north end a south-trending side
passage to the right ends at 25 m. The main passage slopes
upward from the entrance rope to the northeast for about 60
m to a sloping drop of 23 m, which spirals downward over
flowstone to Level 2. Across from the bottom of the entrance
rope is a joint-controlled passage that turns north and goes
35 m to a 20-m pitch into Level 2. This pitch is a pour-off
for floods from Level 1 into Level 2, as evidenced by wood
debris piled up just before the pitch.
Level 2 is an X-shaped section trending on the same
joints as Level 1, and totaling 243 m with about 10 m of
vertical relief. At the bottom of the 23-m pitch from Level
1 the passage slopes down to the southeast for 40 m to a
four-way intersection. The passage continues only 16 m
straight ahead to the southeast to breakdown. To the left of
the intersection a passage leads northeast for about 75 m to its
end. From the intersection a southwest passage slopes down
for 55 m to a 7-m pitch into Level 3. Back at the four-way
intersection, at 13 m southwest there is a S passage where
the main flow goes deeper into the “1989 Wet Route” at -113
m. Some overflow spills into Level 3 and the “1967 Cavefish
Passage” at -95 to -99.5 m.
Level 3 and the 1967 Cavefish Passage was the only
place where cavefish were collected by Mitchell and Reddell
in 1968 at -96 m. Cavefish probably have not been collected
from the lower 1989 Wet Route, and it seems possible that
these two areas may harbor two distinct populations that
rarely co-mingle, separated by about 13 to 20 m of vertical
distance.
Level 3 appears to be an abandoned stream passage that
slopes downward from the Bats and Ricinuleids passage,
now inhabited by large bat colonies and the rare ricinuleid,
Pseudocellus osorioi. These small creatures are in a group of
rare arachnids, the Order Ricinulei, known only from tropical
America and Africa. Upper parts of this passage reach into
Level 2 elevations, but do not appear to connect to Level 2

by humanly accessible passages. The 1967 Cavefish Passage
extends 125 m but probably continues farther along perched
pools. It is not known if it connects to the lower Level 4 1989
Wet Route, but the two may intersect after about 300 m (see
the notes from the 1981 exploration above).
Level 4 is 359 m of joint-controlled passage beginning at
a 5-m pitch and climbdowns from Level 2. It lies 13 to 20 m
deeper than Level 2, trending southwest through occasional
pools to a flowstone constriction. If the cave is really 3 km
long, then much passage must lie beyond that point. The
cave probably connects to El Sistema de Los Sabinos to the
south, either at Cueva de Los Sabinos (2.7 km) or at Sótano
del Arroyo (3.0 km).
Level 3 probably was the original stream passage fed by
other sources farther upstream to the northwest. I hypothesize
that the original flow path was from the Yerbaniz Cluster,
perhaps from Sótano de Japonés, 5.3 km to the northwest.
When the Tigre sótano captured its stream, floods took a new
route along joints and found a lower route, now the 1989
Wet Route and Level 4. The Bats and Ricinuleids Passage of
Level 3 may have been abandoned by further development of
the Yerbaniz Cluster. An overflow route formed in Tigre via
the pour-off from Level 1 to Level 2, to the 7-m pitch into
the 1967 Cavefish Passage. This hypothesis could be tested
by speleothem dating from different parts of Tigre to detect
speleothem age differences among the different cave levels.
Tigre has an exceptionally rich fauna of 32 species with 5
troglobites. Sótano de Yerbaniz and Sótano del Tigre, although
vertical, were visited repeatedly for mapping and biological
study, but the cave may not have been visited since 1989,
and the route to its location is via obscure roads and trails
(Elliott 2015b). See Chapter 4 for an ecological account.
Sótano de la Roca
Sótano de la Roca is a small pit cave 800 m upstream of
Sótano del Arroyo and the Sistema de Los Sabinos.
Sótano de la Roca es una pequeña cueva vertical 800 m
del Sótano del Arroyo y el Sistema de Los Sabinos.
This cave is about 13 km north-northeast of central Ciudad Valles. The small entrance lies at an elevation of 240.5
m in the side of the same arroyo completely captured about
500-800 m km farther downstream by Sótano del Arroyo. It
takes its name from a prominent boulder in the arroyo that
serves as a convenient landmark for locating the obscure
entrance. The entrance is located just above the arroyo bed,
downstream from the large boulder. The pit receives water
only during major floods (Russell 1972).
The cave was discovered in July of 1970 by John Fish
and Don Broussard. The 1-m diameter entrance drops 3
m to the floor of a small room in which there is a slot-like
opening into a tubular pit about 1 m in diameter and about
40 m deep. At the bottom of this pit, a fissure parallels the
arroyo for about 12 m to continue as a low crawlway leading
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to a pool. On May 25, 1971, William Elliott collected 35
cavefishes from this pool, which lies about 45 m beneath the
entrance (estimated from rope required to descend the pit),
or at an elevation of about 196 m. The cave is unsurveyed
and incompletely explored. This cave deserves more attention because its waters apparently lie much higher above
the local water table than do those in any of the other fish
caves. Only a few cavers have been in this pit (Russell 1972,
Mitchell et al. 1977).
This pit or a similar one was found by Jim Duke (1966),
who reported, “On 25 November [1966] we attempted to
enter Sótano del Tigre near Cd. Valles, S.L.P. but got lost
trying to find the cave and ended up at Sótano del Arroyo.
By the time we arrived at Tigre it was too late to accomplish
anything. In our wanderings we did find one very small pit
of about 70 feet [21 m] near Sótano del Arroyo which was
not entered. It is probably a part of the Arroyo system since
it is only a hundred or so yards from the first drop into the
cave.” This may be a cave in the AMCS database, such as
“Sotanito del Arroyo No. 1,” sketched by Mike Warton on
May 27, 1984, 30 m above the bed of the arroyo, 60 m deep,
and 65-100 m from the entrance of Sótano del Arroyo; or
more likely Sótano Oscuro del Arryo,” 36 m deep and 25-60
m from Arroyo.
Cueva de Los Sabinos
Cueva de Los Sabinos, is a classic cavefish cave and
the type locality of Alvarez’s Anoptichthys hubbsi. It is a
large, complex cave on one level, with a sump connecting to
Sótano del Arroyo. It is part of the Sistema de Los Sabinos,
comprising Cueva de Los Sabinos, Sótano del Arroyo, and
Sótano de la Tinaja.
Cueva de los Sabinos es una cueva clásica de peces
ciegos y la localidad tipo de Anoptichthys hubbsi Álvarez.
Es una cueva grande y compleja en un nivel, con un sifón
que conecta con el Sótano del Arroyo. Forma parte del Sistema de Los Sabinos, que incluye la Cueva de los Sabinos,
Sótano del Arroyo y Sótano de la Tinaja.
Figure 10.5. The entrance of Cueva de
Los Sabinos, 2007. Aesper/Google Earth
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This cave (Figure 10.5) is located about 13 km
north-northeast of Ciudad Valles and about 2 km east of
the village of Los Sabinos, from which it takes its name.
Its first exploration and the first cavefish collection made
in it were on April 3, 1942 by Candido Bolivar y Pieltain,
Federico Bonet, Bibiano F. Osorio Tafall, Dionisio Peláez,
M. Correa, and José Álvarez del Villar (Osorio Tafall 1943,
Alvarez, 1946, Mitchell et al. 1977).
The entrance of the cave, about 30 m wide and 15.5 m
high, is formed on the side of an indistinct branch of the arroyo captured by Sótano del Arroyo. The entrance probably
no longer takes much floodwater. Even so, tree trunks and
other organic debris make their appearance in the cave. A
sump (submerged passage) unites the two caves, and floods
from Sótano del Arroyo apparently invade Sabinos. Tinaja
approaches close to the south side of Arroyo, and the three
caves are hydrologically one unit with semi-isolation among
them during dry times.
Sabinos was partly surveyed by the American Museum
of Natural History expedition in 1946. About 900 m were
surveyed to a depth of 99 m. The resulting map was never
published. Bonet (1953) provided a map of the cave done
by compass and pace, in which one person uses a simple
compass and paces off rough distances and directions while
making notes. This method is useful for preliminary surveys
or small caves only. The cave was resurveyed in 1972 by
John Fish, Don Broussard, Peter Thompson and others. This
map (Fish, 1977 2004) indicates a total length of 1502 m and
a maximum depth of 95.5 at a bottom elevation of 144 m.
Federico Bonet described Sabinos in detail in his 1953
paper on the Sierra de El Abra (Appendix 6 in this volume

170

Chapter 10—Los Sabinos Area

Chapter 10—Los Sabinos Area
is a translation of his paper). About 47 cavers and scientists
worked in Sabinos from 1942 until 1972. Today many people
visit the cave, and there are public trails and signs leading
to it, Arroyo, and Tinaja. Many photos may be found posted
on Google Earth.
From the large entrance room, upper and lower levels
trend northeast for 70 m to a large shaft where they rejoin.
The lower level continues for 150 m to the “Guano Room,”
inhabited by a large bat colony. Also from the entrance room
is another passage that trends southeast for about 60 m to a
point where a steeply sloping drop of 33 m is encountered.
Beyond this drop, the passage enlarges to form a series
of rooms extending about 150 m to a sump connecting to
Sótano del Arroyo.
About 70 m past the sloping drop is a pool that leads
through a small constriction into a large water passage,
“Elliott’s Swim,” explored in 1970 by the author. After
250 m of northeast-trending pools from 1 to 2 m in depth,
one finds walking passage, and the passage then continues
about 200 m to a sump at the deepest point in the cave. Water
temperatures in the cave are typical of those in caves of the
immediate area (23 to 24°C, Mitchell et al. 1977).
Ecological details about Cueva de Los Sabinos and the
Sistema de Los Sabinos are in Chapter 4.
Sótano del Arroyo
Sótano del Arroyo, is a major cavefish site and the longest
cave in the El Abra region. A complex, dendritic cave on
three levels, it receives flow via its arroyo pit entrance and
via a sump from Sabinos, thence conducting flow to the east.
Sótano del Arroyo es uno de los principales sitios de
peces ciegos y la cueva con mayor longitud en la región de
El Abra. Una cueva compleja y ramificada en tres niveles,
recibe agua a través de su tiro vertical de entrada en el
arroyo y por el sifón de los Sabinos, y desde allí conduce el
flujo de agua hacia el este.
This extensive cave is about 12 km north-northeast of
Ciudad Valles and about 1.5 km southeast of the village of Los
Sabinos. The name denotes that the cave entrance captures
a well-developed arroyo. Arroyo is the most hydrologically
active cave of the three caves in the Sistema de Los Sabinos.
Discovery of the cave and its cavefishes was by Benjamin
Dontzin and Edwin Ruda in the spring of 1946 (Breder and
Rasquin 1947). The entrance has the classical structure of an
old capture site with the downstream portion of the captured
arroyo deeply eroded to a depth of about 60 m at the point
of capture. The headwall rises to an equivalent height above
the opening. The 15-m diameter entrance is vertical but not
deep, about 15 m, because of the extensive downcutting of
the arroyo. Elevation of the entrance is 195 m at the point
Figure 10.6. James Reddell and Tom White at the entrance
of Sótano del Arroyo, November 1961. Orion Knox
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where the upstream segment of the arroyo is intersected by
the vertical entrance.
Arryo was partially surveyed by Benjamin Dontzin and
Edwin Ruda during the 1946 American Museum of Natural
History expedition (Breder and Rasquin 1947), but a map was
never published. The cave was partially surveyed again, about
915 m, in November 1961 by James Reddell, Bud Frank,
Orion Knox, A. Richard Smith, Mills Tandy, and Tom White.
In November 1962, a group of about 15 cavers from Austin,
Texas, brought the survey to about 1616 m and a depth of
60 m. No additional surveying was done until December
1971 when a large group from Texas, Indiana, and Canada
worked for several days in the cave. All known passages
were resurveyed, and much new passage was discovered.
At least 43 cavers were involved in the AMCS survey of
Arroyo. Arroyo held the record as the longest cave in Mexico
for years, but is now surpassed by many large systems; however it is still the longest mapped cave in San Luis Potosí.
The cave comprises 7,202 m of surveyed passage and is 133
m deep (Fish 1974 2004).
The following description of Arroyo is summarized from
Fish (1974 2004). Two passages lead from the entrance. The
“Thirty Foot Level” begins 10 m above the floor and meanders to the southwest for 224 m to a point where it is almost
blocked by flowstone, and it then continues for about 100
m to a junction, through small holes, with the “Right-Hand
Water Passage.” The Right-Hand Water Passage traverses
about 450 m of pools and dams before entering the “Main
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Figure 10.7. Tom White at the entrance of Sótano
del Arroyo, November 1961. Orion Knox

Figure 10.8. James Reddell climbs out of Sótano
del Arroyo, November 1961. Orion Knox
Figure 10.9. Large passage in Arroyo, 1989. Peter Strickland
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Figure 10.10 (top left). Borehole passage in
Arroyo, 1989. Peter Strickland
Figure 10.11 (top right). Mills Tandy collecting biological
specimens in Arroyo, November 1961. Orion Knox

Figure 10.12 (bottom left). Flood debris in
Arroyo, November 1961. Orion Knox
Figure 10.13 (bottom right). Orion Knox examines
breccia in Arroyo, November 1961. Orion Knox
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Caver Story: Gas Bubbles
Besides high CO2 in some caves discussed in Chapters
7 and 12 about the Chamal-Ocampo and Micos-Tamasopo
areas, cavers sometimes encounter methane from muddy
stream bottoms. In Sótano del Venadito Joe Ivy noted
methane bubbles in his survey notes of December 29,
1998 in the lower stream passage. They lit bubbles with
carbide lamps as they waded and surveyed.
Sótano del Arroyo is well known for its methane
bubbles. Lake Drop, a 16-m descent over a flowstone
chute, lands in the middle of a deep lake that marks the
beginning of the lower level. Some say it was better left
unexplored as it is all mud, lakes, CO2, methane and grovel. “The Wallows” wallow along for 1.1 km. During the
dry season water trickles out of the right-hand passages
and drains into Neal’s Passage. Large floods, however,
fill the full length of The Wallows and enter all passages.
Strickland’s Bad Air Passage is an active floodwater
route in Arroyo, notorious for “bad air,” which is high
CO2 and low O2 caused by decay of organic matter in the
mud. The passage has an irregular bedrock profile and the
tight vadose trenches, tricky climbs, and bad air make it
a nasty piece of passage to negotiate. At the end a fissure
drops 30 m to a large passage with at least two leads. A

small passage, Flood Overflow, also connects with the
top of the fissure. High CO2 levels, almost 4% (4,000
ppm) at the bottom of the fissure, have prevented further
exploration. This is the lowest point in the cave and it
is likely to sump as it is almost at the local water table.
Peter Strickland was enthusiastic about exploring these
areas despite the panting and fatigue experienced there.
At 4% CO2 one’s carbide flame develops a noticeable
gap, as the fuel mixture is too rich to burn until it mixes
with oxygen farther from the lamp’s tip. Perhaps electric
cavers should carry lighters or carbide lamps to provide
a warning about bad air.
Over 2 km of passage leads from the right side of The
Wallows. Methane Passage, named for the gas bubbles
rising from the lake mud, is of moderate size, ending
quickly in a sump. When lit, the flames are blue to yellow.
A December 2008 YouTube video shows tourist cavers
making a game of lighting methane bubbles in Arroyo.
The short clip shows the group stirring up the mud in the
water, then lighting the bubbles with a Bic lighter. One
man got enveloped in flames and flailed around, stirring
up the mud and making it worse, while the others hooted
and laughed. He was lucky to escape.—William R. Elliott

Figure 10.14. Henry Schneiker soaks in Tracy’s Water Passage,
southern end of Sótano del Arroyo, 1989. Peter Strickland
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Figure 10.15. Sótano de la Tinaja’s deeply
incised entrance, 1972, William R. Elliott

Passage” at a point about 150 m from the entrance. The
Main Passage is large and strewn with mud and boulders.
Two 10-m drops are encountered 800 m from the entrance.
The “Left-Hand Passage” begins at the bottom of the second
drop. It is a high canyon on the same level as the entrance
sink. For the last 200 m of its 450-m length, this passage
descends until it ends in a sump 27 m below the entrance.
Here it may connect with the nearby Cueva de Los Sabinos.
About 100 m past the Left-Hand Passage is the “Big
Triangular Room,” (possibly Figure 10.10) over 100 m long,
30 m high, and with large breakdown. The passage descends
to a 16-m drop into “Reddell’s Lake” marking the beginning
of the lower level where much mud and high CO2 levels are
encountered. The main lower level passage meanders from
south to northeast for 1100 m. Flooding apparently fills
this and all side passages. At the end of this passage, in the
extreme southeastern part of the cave, there is a complex
of passages totaling about 1000 m. The Wallows contains
copious mud, leading to The Methane Passage (see Caver
Story: Gas Bubbles).
From The Wallows, “Strickland’s Bad Air Passage,” an
active floodwater route, leads to a 30-m drop into a large,
unexplored passage. Here, CO2 levels reach 4% (4,000 ppm),
which along with decreased oxygen level is enough to cause
heavy breathing, panting, and exhaustion. This is the lowest
point in the cave and, at an elevation of 62 m, the lowest
point yet encountered in any of the Los Sabinos caves. Fish
(1974) suspected that this passage soon sumps.
Back near The Wallows, The Second Right Hand Lead
goes to the far southeastern section of the cave, which bifurcates into Tracy’s Water Passage (Figure 10.14) and Steve’s
Surprise Passage, which must connect to Tinaja’s northern
Lake Passage via a sump.
Mitchell et al. (1977) corrected an error by Breder and
Rasquin (1947), who stated that “the Arroya [sic] cave
actually differs from all the rest [Chica, Tinaja, Sabinos,
Pachón] in admitting light to an area inhabited by fishes.”

This only happens in Arroyo under unusual and temporary
circumstances, when backflooding fills the main passage with
water to the cave entrance. Suzanne Wiley and A. Richard
Smith observed the cave under such circumstances after a
heavy rain in November 1967, at which time water had risen
in the main passage to within 9 m beneath the entrance drop.
It is possible that some fishes may become trapped in small
pools at, or near the entrance, but these probably dry rapidly
(Mitchell et al. 1977).

Figure 10.16. A panorama of Tinaja’s entrance, June 15, 2016. Patricia Ornelas-García
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Caver Story: A Near Drowning
About July 1, 1972, a group of cavers entered Sótano
de la Tinaja for the purpose of exploring a sump in an
attempt to connect the cave with Sótano del Arroyo, just
to the north. At the sump Don Broussard entered the water with a diving mask and a flashlight tied to his waist.
A safety line was also tied to his waist and he was to be
belayed by John Fish, doctoral student and leader of the
hydrogeological study.
Don entered the sump, and after swimming a short
distance he came to an air pocket where he took three or
four deep breaths. Evidently, the pocket contained very
little oxygen and a high concentration of CO2 or perhaps
methane. Don passed out. John Fish and others saw the
light of the flashlight sinking to the bottom and rapidly
pulled Don out of the water.
At the edge of the sump Don showed no signs of
breathing. Acting quickly, the cavers there lifted Don upside
down and poured water out of him. Pounding produced

large amounts. He was then given artificial respiration
until he began to cough. After coughing up more water
Don slowly began to regain normal breathing and the
group exited the cave after Don had recovered sufficiently.
After a day’s rest Don was his normal self except for
very bloodshot eyes, which gradually improved.
Two young cavers had died in a sump-diving accident in northern Mexico in November, 1971. Cavers
learned that such diving without scuba gear and special
cave-diving training was sometimes lethal, and a whole
industry then grew up around technical cave diving. Now
professionals conduct such dives to discover new cave
systems, new species, and have a safer scientific adventure. We continue to learn from the misfortunes of others.
And we still have Don Broussard! [References: Fieseler,
Ronnie, Don Broussard, and John Fish. 1972. Accident
Report: Near Drowning in Sótano de La Tinaja. AMCS
News, 3(6), August 1972:118. ]—William R. Elliott

Figure 10.28. Don Broussard in the Sierra
de El Abra, 1969. William R. Elliott.
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Figure 10.17. Cavers gather at Los Sabinos during
the April, 1966, Tinaja survey project. Left to right:
David McKenzie, Marsha Meredith, Charlie Loving,
John Fish, and probably T.R. Evans. James Jasek

The arroyo captured by this cave drains an estimated
6.5 km2, a drainage fourth to that captured by the Sótanos
Venadito, Yerbaniz, and Matapalma. No surface fishes inhabit
the Arroyo drainage.
Sótano de la Tinaja
Sótano de la Tinaja may be the oldest cave in the Sistema
de Los Sabinos, as it is farthest downstream and its surface
pit has been eroded to a walk-in entrance (Figures 10.15 and
10.16). This may be the oldest entrance in the Sistema de
Los Sabinos. The cave is developed on two levels. The upper
level Water Passage to the left of the entrance receives water
flow from the west and transmits it to the north to a large
lake passage. The Lake Passage in a different branch also
ends in a sump. These two lake passages probably connect
via sumps to the south end of Sótano del Arroyo. The lower
level of Sótano de la Tinaja, the Downstream Canyon, ends
in a sump, the Lake Room Siphon, at -82 m, or about 84 m
msl. The cave is 4,502 m long.
El Sótano de la Tinaja puede ser la cueva más antigua
en el Sistema de Los Sabinos, al encontrase a la mayor
distancia aguas abajo de un arroyo y cuyo tiro vertical
original se ha erosionado hasta el nivel de una entrada a la
cual se puede acceder caminando (figuras 10.15 y 10.16).
Se ha desarrollado en dos niveles. El “Pasaje de Agua” del
nivel superior, a la izquierda de la entrada, recibe el flujo
de agua desde el oeste y lo conduce hacia el norte hasta un
pasaje con un extenso lago. El “Pasaje del Lago”, en una
ramificación diferente, también termina en un sifón. Estos
dos pasajes con lagos probablemente se conectan a través
de sifones con el extremo sur del Sótano del Arroyo. El nivel
inferior del Sótano de la Tinaja, el “Cañón Aguas Abajo”,
termina en un sifón, el Sifón del Salón del Lago, a -82 m, o
unos 84 msnm. La cueva tiene 4502 m de longitud.
This large cave is about 10 km northeast of central CiuFigure 10.18. Sótano de la Tinaja, cave
camp, April 1966. James Jasek

dad Valles on the Rancho de la Tinaja (tinaja = pool ). The
cave and its blind fishes were discovered and collected by
Benjamin Dontzin and Edwin Ruda in the spring of 1946
(Breder and Rasquin 1947). They had been commissioned by
the American Museum of Natural History to search for such
caves and to collect cavefishes. The cave is part of a threecave drainage network termed “El Sistema de Los Sabinos”
(Fish 1974 2004, Mitchell et al. 1977), which includes the
Sótano del Arroyo and La Cueva de Los Sabinos.
From the structure of the entrance one can conclude that it
is the oldest blind-fish cave opening in the Sierra de El Abra.
Although the entrance is termed a “sótano,” the cave does
not have a simple, pit-type entrance characteristic of other
sótanos in the area. Rather, the upstream side of the entrance
has been downcut into an impressive canyon about 53 m
deep. This abrupt downcutting now has proceeded upstream
about 180 m from the original entrance, near which point the
canyon receives a typical, small arroyo. Presently, the actual
entrance to the cave is the opening into a horizontal passage
lying at the bottom of the original entrance, or swallet. The
elevation of the floor of this entrance is 165.5 m (Mitchell et
al. 1977). The maximum surveyed depth of the cave beneath
this point is 82, an elevation of 83.5 m.
At least 41 cavers and scientists worked in Tinaja from
1946 to 1974; 25 of them explored and mapped the cave
(Figures 10.15-10.28). The first survey of the cave was a
partial one done by an expedition sponsored by the American
Museum of Natural History in 1946. This team surveyed
and photographed the first 550 m of the main passage, to a
point where a pit (Cable Ladder Drop) is encountered, unclimbable without the aid of equipment. This map was never
published. In 1964 intensive exploration was prompted by
major discoveries by David McKenzie and John Risinger.
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Figure 10.19. Traverse Lake, Tinaja,
November 1967. Carl Kunath

From 1964 to 1966, members of the AMCS explored and
mapped the cave, accumulating about 4,060 m of survey. A
map drafted by David McKenzie was published in Russell
and Raines (1967). Additional exploration and surveying
in 1974 brought the total to 4,502 m, with more explored
passage in the Left Hand Water Passage trending toward
Sótano del Arroyo (Susie Loving 1966, Elliott 1974). The
updated map by Fish (1974 2004) is presented here.
Beyond the entrance, which is 12 m wide by 6 m high,
the main passage trends east for about 671 m. In its first 150
m, it is about 9 m wide and 4.5 m high. It then attains widths
and heights over 23 m. In places, the floor is covered with
large breakdown boulders often covered with the guano of
vampire bats. In several places, and especially at a point about
340 m inside the entrance, large amounts of organic debris
and guano of insectivorous bats are banked along the main
passage. This debris supports an abundance of invertebrates
(Elliott and Strandtmann 1971). At about the 425-m point
in the main passage, a small lake, “Traverse Lake” (Figure
10.19) is encountered that always has been found to contain
cavefishes. Beyond this lake, at a point about 550 m from
the entrance, is the 8-m “Cable Ladder Drop” (Figures 5.2
and 10.20, which marks the end of the AMNH survey).
From the bottom of this drop, a 7.5-m high by 15-m wide
tunnel termed the “Sandy Floored Passage” meanders from
northeast to northwest for about 1220 m. This is an “upstream” passage that occasionally is fed by several inlets.
About 60 m from the beginning of this passage, there is the

intersection of another tunnel that leads to a large room and
then continues east-northeast descending sharply in a series
of several 1-m drops until it reaches a large lake room 107
m long, 9 wide, and 30 high. The surface of this lake marks
the deepest surveyed point in the cave. This lake has yielded
a tiny, stygobitic shrimp, Troglomexicanus perezfarfantae
(Villalobos 1974), but, curiously, no cavefishes have been
sighted here. This lake appears to be the major collecting
point for flood waters (Fish, 1974).
About 70 m east of the Cable Ladder Drop is the 19-m
“Siphon Pit” that leads into about 350 m of decorated rooms
and small passages, the “Siphon Pit Series.” This is not an
active flood route (Fish 1974, 2004). About 670 m beyond
the beginning of the Sandy Floored Passage, there is the
intersection of another major passage about 600 m in length
that at first trends northeast but eventually meanders to a
westerly heading.
Another major passage begins only about 45 m inside
the entrance. It drops down through boulders on the north
wall and becomes the “Water Passage,” a succession of pools
covered with flood debris and inhabited by cavefishes. About
1000 m of passage have been explored in this section, which
contains an upper-level inlet striking west and a succession
of maze and tight crawlways leading through “Acupuncture
Crawl” to a northwest-trending water passage that approaches
Sótano del Arroyo (Elliott 1974, Fish 1974 2004, Broussard
1975, Russell 1975). It is possible that exploration from the
Tinaja side in 1974 penetrated into Arroyo, but precise mapping was not possible because of tight, difficult conditions.
With the exception of the lake at the cave’s deepest point,
cavefishes have been encountered in many pools and lakes
in all of the major passages. Water temperatures (taken in
the Traverse Lake) are typical of those in other caves of the
Los Sabinos area, 22.5 to 23°C.
The captured arroyo collects water from a drainage area
of about 4.5 km2. No surface fishes inhabit this drainage.
Sótano de Soyate
Sótano de Soyate is the deepest cavefish site in the
southern Sierra de El Abra. Its entrance pitch of 195 m leads
to two short pitches to a large, clear lake at -234 m. In the
lake resides a large population of cavefishes discovered in
1969. In Soyate the surface of the lake was at 59 m msl, and
the bottom of the lake was at 6 m msl, 24 m below the 30 m
msl surface outlet of the Nacimiento del Río Choy, and 14
m above Choy’s known bottom at -8 m msl. No flow direction was observed, but because of its deep bottom the cave
likely is a major conduit to the south and the Nacimiento
del Río Choy.
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Figure 10.20 (top left). Tinaja’s first drop (Cable
Ladder Drop), November 1967. Carl Kunath
Figure 10.21 (top right). Tinaja, main passage, November 1967. Carl Kunath
Figure 10.22 (bottom left). Tinaja, Joe Grote
on massive stal, April 1966. James Jasek
Figure 10.23 (bottom right). Tinaja, Joe Grote
lights up formation group. James Jasek
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Figure 10.24 (top left). Tinaja, more main passage, November 1967. Carl Kunath
Figure 10.25 (top right). M.D. Turner at a shieldlike formation, Tinaja, April 1966. James Jasek
Figure 10.26 (bottom left). Tinaja, M.D. Turner at
a curtain wall, April 1966. James Jasek
Figure 10.27 (bottom right). Tinaja, M.D. Turner at
a large stalactite, April 1966. James Jasek

183

184

Chapter 10—Los Sabinos Area

Caver Story: Soyate 1969
Soyate was first seen by cavers on January 31, 1969,
during one of the many cave hunting and collecting
trips headed by cave biologist Dr. Robert W. Mitchell
of Texas Tech University. James Reddell, Bill Russell,
Tom Albert, and Richard E. Smith had been out to Cueva
Pinta that day, and on the way back they encountered a
woodcutter. When asked about caves in the area, he led
them straight to the entrance of Soyate. The pit entrance
seemed promising and plans were made to return.
The first person to enter the pit was Dr. Mitchell, on
May 27, 1969, with Tom Albert and Kenneth John accompanying him. A 400-foot rope was rigged and Mitchell
went down 300 feet to a place where it was possible to
get off (see map). Seeing the end of the rope dangling
below him, he dropped rocks and figured that the pit was
somewhere between 600 and 800 feet deep. He called up
to Tom, who had another piece of rope handy, but Tom did
not bring it down with him, so the descent to the bottom
had to be postponed. The pit was a potential blind fish
cave and Mitchell was intrigued by it.
During the months of July and August, 1969, Don
Broussard, Jim McIntire, and I were employed by Mitchell
to explore and map the blind fish caves of the El Abra and
to find new caves and collect fish from them if possible.
Naturally, we were excited about the job and were anxious
to see what Soyate did at the bottom. So, soon after we
had arrived in Valles and gotten set up there, we were on
our way to the pit.
On July 6, 1969, with the help of a Bill Russell sketch
map and walkie-talkies, we succeeded in making it to the
entrance after only two hours of jungle-crashing. The
entrance is probably less than 100 m from a main trail,
but the “bosque espinoso” (thorn forest) is notorious for
swallowing caves…and cavers.
We tied off to one of the many “soyate” trees (pony-tail
palms), tieing two ropes together, giving us an entrance
rope of 238 m (780 ft.). We drew straws to see who would
go down first and who would stay on top and guard the
rope from machete men and rope thieves. “Mac” won first
place, and Don got to guard the rope. Mac started down
with a walkie-talkie strapped to his body, but the pit is
a fissure and slopes just a bit, so we lost radio contact
with him even before we lost voice contact. He had to
spend quite a while on a ledge 90 m down undoing the

rope which had piled up in a great tangled heap, but after a
while he was on his way again. About an hour after he started
down we noticed the rope going slack, so we figured he must
have been getting off. We yelled as loud as we could and got
a reply that was so faint we weren’t sure we really heard it.
After rigging my whale-tail descender to the rope, I began
rappeling and after 15-20 minutes I was on bottom, having
stopped only once to go over the knot. The pit gets quite
narrow (1 or 2 m) in two places, but the rope was free and
I had little difficulty. At this time, we figured the entrance
drop was about 210 m (700 ft.).
Mac and I found that the room at the bottom quickly
ended in a chimney so we went about 40 m south of the
rope, where we found the top of a sloping drop with a large
ledge below and a black void beyond that. We rigged the
67-m piece of rope we had brought along and descended the
23-m sloping flowstone drop, got off, and found another pit
dropping through the ledge to water below. We threw the end
of the 67 down this hole and Jim rappeled about 12 m to just
above the surface of a lake full of blind fishes. I unfolded
my dip net, called Mac up, and I went down.
There was not a single place to get off the rope. The
walls dropped straight into the clear water, which had no
visible bottom, so I hung on the end of the rope by a Jumar
for about 20 minutes netting and preserving fish. Netting
fish from the end of a rope is interesting—one paddles with
the net around and around, catching fish, then unwinds in
the other direction, catching fish. Meanwhile, my legs were
going to sleep from sitting in my seat sling. Slapping my
feet together, while netting fish, holding onto a jar full of
formaldehyde and fish, putting squirming fish into the jar
while holding the net, and trying not to drop anything, was
getting to me. During this time, Mac had climbed up to the
lip of the ledge and tried to make out what was beyond. I
directed my flashlight out into the blackness and the surface
of the water stretched away from me into a huge void. We
didn’t have any idea how big it was. In contrast to the alcove
in which I was hanging, which was about 25 m long, 3 m
wide, and 3 m high, that room seemed fantastically large.
We began making our way out, already babbling about
how we would have to come back with survey gear and
inner tubes. Mac, who was a rather quick climber, got up
the entrance drop in about 40 minutes on Jumars. It took me
considerably longer. About 30 m above the floor I looked
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(story continued)

up to see if the light of the entrance had come into view yet
(since the pit is not perfectly vertical). As I looked up, my
lamp fell off my hard hat and crashed to the floor below…
certainly was dark. My flashlight was in my pack which was
strapped to my rear for center-of-gravity purposes. Not only
was it hard to get to, but I realized that I would need light
to get over the knot which was still 75 m above me. I didn’t
want to take the chance of dropping the flashlight or having
it go out before I got to the knot, so I climbed in the dark.
Certainly WAS dark. I lost track of time easily—10 minutes
by my luminous watch seemed like only 2 minutes of real
time. I felt as if I were on an infinitely long rope stretching
away from me in both directions. I climbed fast. I climbed
slow. It was beginning to play on my mind a little bit when
my Jumar bumped into the knot. I stuffed my flashlight into
my chin strap, climbed over the knot, and bombed up the
rope. The next hour was spent hauling up the grossly heavy
ropes and coiling them. We collapsed in the Restaurant
Condesa at 11:30 p.m.
The next thirty-seven days were spent mapping seven
caves up and down the range, drafting maps, collecting in the
caves and the resurgences, and wearing out several pairs of
boots. Six days were spent mapping El Sótano de Yerbaniz,
but that’s another story. We planned to map Soyate and to
collect live fish from it for Mitchell’s research; so to lessen
the chance of losing blind fish kept in our plastic aquarium
for a long time, we decided to schedule our return to Soyate
for the last day to be spent in the El Abra.
On August 14, all three of us reached the bottom after
spending some time measuring the entrance pit with 300
meters of Mexican electrical wire. To maintain communication with Mac on the bottom, Don stationed himself
90 m down and relayed messages between Mac and me.
Unfortunately, a Mexican man was lurking about closeby
in the thorns and heard me yelling to Don; thinking I was
lost, he yelled back. I tried yelling to him to explain, but
Don thought I was yelling at him and got confused. When I
yelled to Don, the man thought I was yelling for help again
and began yelling louder and more frequently so that I could
not hear Don. Every time I yelled to the man Don asked me
to repeat what I said. This went on for quite a while until the
man got thoroughly exasperated, called me a “bastardo” at
the top of his lungs, and crashed off into the bosque espinoso.
I never did see him.

Having measured the entrance drop, I descended and
we mapped down to the last drop. Mac had found my
carbide lamp at the bottom of the entrance, miraculously
unscratched. We inflated our inner tubes and I rappelled
into mine after lowering it into the lake. Tying myself
to the tube, I began paddling out to the big room while
Don and Mac followed. I was out on a huge lake with no
walls or ceiling visible in my dim light. My only points of
reference were the others’ two lights, which were far off
by now. Cavefish began investigating my toenails through
the holes in my boot toes, which had long since been
worn out. Finally, I found the end of the lake room and
worked my way back along one wall. The walls dropped
perfectly sheer into the water around the entire periphery
and visibly cut back about 7 m under the surface. We spent
the next hour surveying floating stations from one wall to
the other. During this time Don lowered the heavy, reel
end of the 100-ft. (30-m) tape into the water—he never
felt it touch bottom and the tape never lost its tension. In
1970 John Fish and Don Broussard measured the lake’s
depth at 33-53 m deep.
After netting 50 live fish and putting them in plastic
jugs, we started out. The largest fish was 87 mm long,
and some were small fry. We tied our great mass of gear
to the rope and carried the fish out on our backs—one
gallon for me, one for Mac. Rigging a pulley at the top,
we strained ourselves pulling up the gear, then went to
Ciudad Valles. The next day we returned to Texas with
three aquaria of live cavefish (one from Tigre).
According to measurements taken by John Fish
and Don Broussard in 1970, the entrance drop to the
cave turned out to be 195 m (640 ft.) at the low side and
about 199 m from the highest side of the entrance. The
surface of the lake is about 234 m below the low side of
the entrance. My survey showed the lake room at about
34 m high (estimated from three vantage points) with the
walls averaging 20 to 22 m apart, and the entire length
of the room 149 m. The entrance pitch was the the third
deepest drop in the Western Hemisphere for a while, the
cave was the deepest in the El Abra until the caves on
the crest were explored. Soyate was the deepest blind
fish cave in the world until Sótano de Vásquez was explored.—William R. Elliott
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Sótano del Soyate es el sitio más profundo con peces
ciegos en la parte sur de la Sierra de El Abra. Su tiro de
entrada de 195 m conduce a dos tiros cortos hasta un lago
grande y claro a -234 m. En el lago se encuentra una gran
población de peces ciegos descubierta en 1969. En Soyate, la superficie del lago estaba a 59 msnm, y el fondo del
lago estaba a 6 msnm, 24 m por debajo de la resurgencia
superficial a 30 msnm del Nacimiento del Río Choy, y 14
m por encima del fondo conocido de Choy a -8 msnm. No
se observó ninguna dirección de flujo, pero debido a su
gran profundidad la cueva probablemente es un conducto
importante hacia el sur y hacia el Nacimiento del Río Choy.
Sótano de Soyate (Figure 10.29) is located about 10 km
northeast of central Ciudad Valles. First explored by William
R. Elliott, Jim McIntire, and Don Broussard on July 6, 1969,
its 195-m entrance pitch (remeasured by John Fish in 1970)
leads to two short pitches to a large, clear lake at -234 m. This
water table lake rises and falls in synchrony with the Nacimiento del Río Choy (Fish, 1977, 2004). In the lake resides
a large population of cavefishes, studied by Elliott (Elliott
1970 2015b, Mitchell et al. 1977), but this population has
not been genetically analyzed. Live and preserved specimens
were brought to Robert W. Mitchell’s laboratory in 1969, but
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they did not enter any genetics study. The population may
represent an isolated, large, deep phreatic population, or it
may have episodic gene flow with the many perched-lake
populations in different caves. The cave is oriented at 208°
from true N, roughly north-northeast and south-southwest.
Soyate’s deep fissure may have captured a shallow arroyo
long ago, as there is a short headwall at the north end of the
entrance, but there is no distinct arroyo remaining, and little
surface runoff. Fish (1977, 2004) proposed that the cave is
a phreatic void, a fissure that was enlarged by groundwater
over time, followed by seepage waters depositing calcite on
the upper shaft walls.
Ecological details about Sótano de Soyate are in Chapter 4.
The entrance was located on January 31, 1969 by Tom
Albert, James Reddell, William Russell, and Richard E. Smith,
but a precise GPS location is still lacking. On May 27, 1969
it was revisited by Kenneth John, Robert Mitchell, and Tom
Albert. The latter two entered the cave, but had only sufficient
rope to reach a small ledge about 90 m beneath the opening.
On July 6, 1969, William R. Elliott and James McIntire, with
the assistance of Don Broussard on the surface, reached the
bottom of the cave and collected about 50 blind fishes in
the large lake 238 m beneath the entrance. On August 14,
1969, Broussard, Elliott, and McIntire returned to the cave,
surveyed it completely, and collected additional fishes. Large
inner tubes were used to explore and map the lake.
The lake inhabited by the fishes is 33-53 m deep, and
its surface, at an elevation of 55-59 m, is probably the water
table in the Sierra de El Abra. Soyate has low food input.
A few bats were seen by later cavers in the upper shaft, but
none at the bottom. There is little surface runoff. A few
terrestrial invertebrates may fall into the lake. The Soyate
cavefishes seemed to congregate at the surface of the deep
lake, but they may only have been attracted to the disturbances caused by explorers. The fishes looked like normal
Astyanax cavefishes, and had a slight silvery pigmentation to
the edges of the scales. A sample was preserved in formalin,
and a live collection was returned to Mitchell’s lab at Texas
Tech, where they survived in an aquarium kept in the dark
for years, but none were ever sampled for genetics studies.
Further studies of this population would yield information on their use of the water column, prey, and population
biology. They may represent a large, phreatic population
differing from the perched-lake populations in most of the
fish caves. How such a large population subsists without much
apparent food input is a mystery. I suggested that they may
have an annual boom/bust cycle, in which the rainy season
brings ample organic material into the deep groundwater, then
they gorge, gain weight, and reproduce (Elliott 2015b). This
may be followed by a starvation period during which they
Figure 10.29. The entrance of Sótano de Soyate,
May 27, 1969.. Robert W. Mitchell
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cannibalize other cavefish. Soyate deserves much more study,
and its cavefishes should be sampled for genetic analysis.
Ecology studies by cave divers would be very interesting.
John Fish, Don Broussard, and Steven Bittinger did
additional mapping in June 1970, noting a more accurate
depth of the entrance pitch, and plumbing the lake’s depth
at several points. On July 16, 1971, Fish, Steven Bittinger,
and Don Broussard installed a stage recorder on a plank 11
m above the lake surface, and it operated until late August,
detecting a 1-m rise in synchrony with rainstorms and the
gauge at Nacimiento del Río Choy. Another stage recorder
was deployed in Sótano de Jos. In 1971 and 1972 the recorders were deployed by the same personnel, who found two
instances in which the Soyate recorder had been drowned
by a rise over 11 m. Steven Bittinger, Don Broussard, Frank
Binney and Diana Porter serviced the stage recorders on
September 11, 1971, and the Soyate recorder was found to
be full of water since probably September 9, 1971. The data
that were salvaged indicated that the rises were fast and in
synchrony with rises at the Río Choy and Jos.
Fish (1977 2004) concluded that Soyate was the only El
Abra cave that penetrated to the true water table, and it acts
like a natural piezometer, rapidly responding to rises in the
water table. Fish said, “the water surface in Soyate is always
moving— up when it rains, and down when it does not.”
And he stated that, “The Soyate lake hydrographs (stage)
correlated very well with the Choy spring. Some minor
discrepancies indicate that localized events occur which are
not felt throughout the aquifer. Fluctuations well in excess
of 10 m happen frequently. A maximum rise of about 30 m
for extremely large floods is suggested. This upper bound is
supported by the lack of mud on stalagmites and walls above
that level in Soyate and by the presence of only two mud
rings (layers) in a 10 cm diameter stalagmite 34 m above the
January 1972 water level (or 23 m above the stage recorder
board). If this conclusion is correct, the mud rings indicate
flood events that only happen once in thousands of years.”
A caving team from Mexico City visited the cave and
made a partial map on February 4, 1990. Ricardo Arias
Fernández and Carlos García Gatica from
the Asociación de Excursionisma, Instituto Politecnico Nacional, produced a map
showing the lake profile from Fish’s map
(unattributed), but from a high level reaching
well above the final pitch into the lake room
(Arias Fernández 2001). If accurate, this
suggests that the water level was very high
during their visit.

Figure 10.30. Francis Rose rappels into Sotanito
de Montecillos, 1968. Robert W. Mitchell

Sotanito de Montecillos
Sotanito de Montecillos, the northwestern half of the
Sistema de Montecillos, connects via a sump to Sótano de
Pichijumo.
Sotanito de Montecillos, la mitad noroeste del Sistema de
Montecillos, se conecta a través de un sifón con el Sótano
de Pichijumo.
This cave (Figure 10.30) is located about 8 km northeast
of central Ciudad Valles and 2.5 km north of the village whose
name it bears. The cave was discovered and cavefishes observed on December 23, 1963 by John Risinger and David
McKenzie. On January 31, 1968, the first collection of fishes
from the cave was made by Robert W. Mitchell and Francis
Rose. In 1971, AMCS cavers surveyed this cave and the
nearby Sótano de Pichijumo, during which time a connection
between the two caves through a sump was established by
Neal Morris, Craig Bittinger, Steve Bittinger, Jan Lewis,
Roy Jameson, and Blake Harrison. This connection had been
suspected for a long time.
The entrance of this cave is at an elevation of 190 m
and it lies in the middle of an arroyo about 460 m upstream
from the entrance of Sótano de Pichijumo. The small 1.5 by
2.5-m opening is covered and obscured partially by a thick
limestone slab. The entrance drop is 35 m. The map of the
Montecillos- Pichijumo system, drafted by Neal Morris,
indicates that about 1741 m of horizontal passage have been
surveyed in the Montecillos portion of the system. Astyanax cavefishes have been found in pools from the 52 to the
91.5-m levels beneath the entrance, or from elevations of
138 to 98.5 m.
This cave is a good example of a very young stream
capture. Although it does take some water, the opening is
so small that the amount taken is negligible relative to that
captured by the downstream Sótano de Pichijumo. No surface
Astyanax inhabit this surface drainage.
An early, preliminary description of this cave was given
by McKenzie (1965).
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Figure 10.31. The entrance of Sótano de Pichijumo,
January 1, 1968. Robert W. Mitchell

Sótano de Pichijumo (Montecillos)
Sótano de Pichijumo (Montecillos), is the southeastern
half of the Sistema de Montecillos. Three levels and three
flow paths exist in the system. Floods captured at the sotanito
entrance go two directions; the lower route flows north to a
sump pointing east, meeting subterranean water that flows
from the northwest. An overflow route connects to Pichijumo
via another sump, and is carried east via the Lake Passage to
the deepest sump at -82 m in Pichijumo, which points east.
Sótano de Pichijumo (Montecillos), es la mitad sureste
del Sistema de Montecillos. Existen tres niveles y tres rutas
de flujo en el sistema. Las crecidas que son capturadas por
la entrada del Sotanito van en dos direcciones; la ruta inferior fluye hacia el norte hasta un sifón que apunta al este,
encontrándose con aguas subterráneas que fluyen desde el
noroeste. Una ruta de desbordamiento conecta con Pichijumo
a través de otro sifón y se dirige al este por el “Pasaje del
Lago” hasta el sifón más profundo a -82 m en Pichijumo,
el cual apunta al este.
This cave originally was known by the name of “Sótano
de Montecillos,” but in 1971 it was learned that locally it
is called “Sótano de Pichijumo.” The word “pichijumo” is
a spelling variation of the common name of a local legu-
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Figure 10.32. Bob Mitchell and his survey altimeter
near Montecillos. Francis Abernethy

minous tree, Pithecellobium dulce, a plant also known by
other common names.
The cave is located about 8 km northeast Ciudad Valles,
2.25 km north of the village of Montecillos, and about 460
m downstream from the entrance of Sotanito de Montecillos.
The entrance, an old, classical capture, lies at an elevation of
157.5 m. It is about 23 by 15 m and drops vertically 14 m on
the low upstream side and 38 on the high downstream side.
This entrance completely captures the arroyo that drains an
area of about 6 km2. No fishes inhabit this surface drainage
(Figures 10.31 and 10.32).
The cave was discovered and Astyanax cavefishes observed by David McKenzie and John Risinger on December
23, 1963. This was the first cave known to harbor such fishes
since the discovery of the original five many years previously.
The first collection of fishes from Pichijumo was not made
until January 31, 1968, when the cave was visited by Robert
W. Mitchell and Francis Rose. The collection was made in
an upper level passage 16 m beneath the entrance, or at an
elevation of 141.5 m. In these same pools on November 20,
1969, Valerio Sbordoni and Roberto Argano collected two
typical, eyed, surface Astyanax. The source of these fishes
still remains entirely unknown.
In May 1971, William R. Elliott collected cavefishes
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in a large lake 68 m below the entrance, or at an elevation
of 89.5 m.
The cave was partially surveyed on April 8, 1965 by
Chip Carney and Don Erickson. This map and a map of the
Arroyo between the Sotanito de Montecillos and the Sótano
de Pichijumo were published by Carney (1966). The two
caves were surveyed further in 1971 by AMCS cavers, who
established a connection between the two. According to the
1971 map drafted by Neal Morris, there are about 1330 m
of surveyed passage in Pichijumo. The deepest point in the
Pichijumo portion of this complex system lies 82 m beneath
the entrance, or at an elevation of 75.5 m.
Sótano de Jos
Sótano de Jos, a young floodwater cave on one level,
from its initial orientation turns 180° under the arroyo and
drains to the north-northeast, possibly converging with flow
from Soyate.
El Sótano de Jos, una cueva joven de agua de crecidas
de un nivel, de su orientación inicial gira 180° por debajo
del arroyo y drena hacia el norte-noreste, posiblemente
convergiendo con el flujo de Soyate.
This cave is about 6.2 km northeast of central Ciudad
Valles and ½ km east of Montecillos (Figure 10.33). Jos is
the name for a local tree, as yet unidentified. The cave was
discovered on January 31, 1969 by William Russell and
Tom Albert during ground reconnaissance between Sótano
de 1a Tinaja and Sótano de las Piedras. The cave was first
entered on May 26, 1969 by William Russell and Tom Albert, who collected numerous cavefishes a short distance
from the entrance.
The entrance, a long slot in the bed of an arroyo, lies at
Figure 10.33. Jerry Cooke and Fred Howell at the
entrance of Sótano de Jos, 1969. Robert W. Mitchell
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an elevation of 176 m. Most of the drainage of this arroyo,
about 3.5 km2, is captured by the cave. At high flood stage
some water probably moves across the entrance to be captured shortly by the downstream Sótano de las Piedras. No
surface fishes live in this drainage.
Jos was mapped by John Fish, David McKenzie, and Don
Broussard in 1971 (see map). There are 338 m of passage,
and the deepest point lies at an elevation of 91.5 m msl.
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There are three vertical pitches, the entrance pitch of 27 m,
a second of 20.5 m, and a third of 15.5 m. Fish (1977 2004)
placed a stage recorder above the terminal Lake Room.
Sótano de las Piedras
Sótano de las Piedras, about 290 m downstream from
Jos, is developed on two levels. Like Jos, it drains to the
north-northeast.
El Sótano de Las Piedras, unos 290 m aguas abajo de
Jos, se desarrolla en dos niveles. Como Jos, drena hacia el
norte-noreste.
This cave (piedras = rocks) lies at about 6.25 km northeast of Ciudad Valles and 900 m southeast of Montecillos. Its
entrance is less than 1 km northwest of Sótano de la Palma
Seca, 1 km south of the Sótano de Jos, and at an elevation
of 145 m msl.
The cave was discovered from the air on January 26,
1969 by Richard Albert, Robert Mitchell, William Russell,
and Francis Rose. On January 31, 1969 the cave was entered
for the first time by Mitchell, Rose, Albert, and William R.
Elliott, and a collection of fishes was made about 100 m from
the entrance. A second collection was made at this point on
July 15, 1969, by Elliott, Don Broussard, James McIntire,
and Stewart Peck, who was working on leiodid beetles in
the area. On the first date the water temperature was 19°C;
on the second, it was 21°C.
The cave entrance is a pit completely capturing a small

arroyo developed primarily on the San Felipe Formation
but partly on El Abra Limestone. This arroyo drains about
4 km2 but no more than 0.5 km2 of drainage enters the cave
because of another, nearly complete, upstream capture, El
Sótano de Jos. At the point of capture the arroyo is about 9
m wide and 9 deep. No fishes occur in the arroyo drainage.
Sótano de las Piedras was surveyed on two trips by William R. Elliott et al. On July 17, 1969, he was assisted by Jim
McIntire and Don Broussard, mapping a short distance into
the cave. He returned on May 19, 1974, with John Prentice,
Carmen Soileau, and Robert Hemperly. They mapped until
the deep lake at 230 m from the entrance, then someone lost
the Brunton compass as they tubed across the lake. Diving
and searching did not retrieve the compass. They returned
the next day with a spare Brunton and completed the survey.
The entrance of the cave is at 145 m msl, about 6 by 9
m and drops about 18.5 on the upstream side and about 30.5
m on the downstream side. The cave is basically a single
passage about 400 m long. From the entrance, this passage
trends southwest as a 4.5-m wide, 9-m high, fissure for 43
m turning then southeast for 40 m and reaching 15 m in
height. At this point, 100 m inside the cave, a series of pools
is encountered, the first one being 9 m long and about 2 m
deep, lying 25.5 m beneath the entrance, or at an elevation
of 119.5 m. Previous fish collections have been made from
this pool and nearby ones. Beyond this pool the passage
begins winding from northeast to southeast in roughly 12-m
sections. Several pools are located here. About 230 m inside,
a deep lake about 15 by 15 m is found at 46 m beneath the
entrance, or at an elevation of 99 m msl. Beyond this lake
the passage continues about 9 m high and 15 m wide and is
floored with large cobbles. Large bat colonies occur here.
The passage continues about 125 m more, finally ending a
shallow lake about 12 m wide. This lake continues about 18
m to where the passage sumps. This lake lies 52 m beneath
the entrance, or at an elevation of 93 m msl.
Sótano de la Palma Seca
Sótano de la Palma Seca is about 740 m from Piedras.
It is developed on two levels, with a perched lake on Level
1 and a sump that is oriented to the east-southeast.
El Sótano de la Palma Seca está a unos 740 metros de
Piedras. Se desarrolla en dos niveles, con un lago elevado
en el nivel 1 y un sifón que está orientado al este-sureste.
El Sótano de Palma Seca is about 6.5 km northeast of
central Ciudad Valles and about 1.5 km southeast of Montecillos and 1.8 km east-northeast of the village of León
García. The name (dry palm) refers to the palms that abound
in the Sierra de El Abra. The cave was discovered from the
air on January 26, 1969 by Robert Mitchell, Richard Albert,
Figure 10.34. Bill Elliott at Sótano de las Piedras,
January 31, 1969. Robert W. Mitchell
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William Russell, and Francis Rose. On January 31, 1969,
Mitchell, Rose, Albert, and William R. Elliott entered the
cave and made the first cavefish collections.
The entrance of the cave, at an elevation of 151.5 m
msl, captures the drainage of a small arroyo that is a part of
the general south-trending drainage in the Los Sabinos area.
Unlike most other such arroyos in the area, this arroyo is
developed directly upon the El Abra Limestone outcrop. At
that point where it is captured by the cave, the arroyo is about
12 m wide and 9 deep. The cave captures a drainage area
of about 1 km2. This drainage area is limited
because of the presence of another complete
capture, the Sótano de las Piedras, of the same
arroyo about 1 km upstream from Sótano de
Palma Seca. The arroyo lacks any fishes.
The entrance is about 7.5 by 10.5 m and
is 30.5 m deep on the upstream side and 38 m
deep on the downstream side. The headwall
is about 7.5 m high. The main passage of the
cave strikes west for 33.5 m to the edge of
a lake located 52.5 m beneath the entrance.
This lake is 7.5 m wide and 21.5 long, and the
ceiling above the lake is about 9 m high. The
main passage terminates about 9 m beyond
Figure 10.35. The entrance of Sótano de la
Palma Seca, 1969. Robert W. Mitchell

the lake. Between this lake and the entrance pit, another
tunnel strikes southward for about 12 m as a water passage.
At this point, the passage bears southeast for another 49 m
where it abruptly siphons.
Palma Seca was mapped on July 14, 1969, by William
R. Elliott, Jim McIntire, and Don Broussard. The cave is
156 m long in plan view with an extent of 198 m and a
depth of 54 m.
Cavefishes are abundant in both bodies of water. Water
temperature was 19°C on January 31, 1969. Vampire bats
inhabit the south-trending segment of the long water passage.
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Southern Sierra de El Abra
William R. Elliott
Cueva de la Curva
Cueva de la Curva, near a curve in the rail line, is a shallow stream cave oriented north-northeast-south-southwest.
It is just north of the ancient, dry river valley, the southern
El Abra pass. The cave originally may have drained to an
active river valley before the Nacimiento del Rio Choy captured this flow underground. The perched stream is 70-80
m above the resurgence level, and may rarely receive rising
groundwater, if at all.
Cueva de la Curva, cerca de una curva en la vía del
ferrocarril, es una cueva poco profunda con un cauce
orientado de norte-noreste a sur-suroeste. Está justo al
norte del seco y antiguo cauce fluvial del paso sur de El
Abra. Originalmente la cueva pudo haber drenado hacia un
activo valle fluvial antes de que el Nacimiento del río Choy
capturara este flujo bajo el subsuelo. El cauce con agua
elevado está a unos 70-80 m arriba del nivel base y puede
en raras ocasiones recibir agua subterránea ascendente, si
es que alguna vez la hay.
This cave is located 4 km east of the edge of Ciudad
Valles, San Luís Potosí, and about 1 km north of San Felipe
and northeast of El Abra. The entrance (Figure 11.1) is
formed in the side of a dolina a few hundred meters east of

the main San Felipe Formation-El Abra Limestone contact,
and lies at an elevation of 131.5 m. The name refers to the
nearby bend (curva) in the Ciudad Valles-Estación Tamuin
railway. It probably is the same cave referred to earlier as
“La Cueva del Agua” (Villa R. 1966) and “El Sótano de
Ferrocarril” (Reddell 1967).
The cave is essentially an enlarged joint set. The
4-m-wide, 3-m-high, arching entrance passage slopes down
past boulders to the 10-m level, where it intersects the main
tunnel perpendicularly. Local people moved aside many large
stones that may have previously blocked access to the low
water passage containing the fishes (Mitchell et al. 1977).
The main passage is about 234 m long and lies about 19
beneath the entrance, or 38 m below the skylight entrance
above the T-intersection. About half of the passage contains
shallow pools, the final one laden with guano from a bat
roost overhead. Beyond that the cave becomes too tight to
crawl very far.
The cave is near its resurgence, but its shallow stream is
much higher. Apparently the stream passage is perched, lying
at an elevation of 112.5 m, or 78.5 m above the Nacimiento
del Río Choy. Cavefishes probably are brought up into the
cave with rising groundwater during wet periods.
The cave was surveyed on July 8, 1969 by Don Broussard, William R. Elliott, and James McIntire, and the map
is published here for the first time.
The cave was located on May 31, 1969 by researchers
Kenneth John, William Russell, and Tom Albert, who were
guided to the entrance by a local miner. Cavefishes were
observed on this visit and later on the same day collections
were made by Robert Mitchell, William Russell, Richard
Albert, and Kenneth John. Subsequent periodic visits yielded
some additional specimens. The cave was visited in 2008
by Richard Borowsky and his team. Then it was visited in
March 2009 by biologists during an AIM conference at Hotel
Taninul, and live hydrozoans were collected from rocks in
the stream passage (Zagmejster et al. 2011).
Sótano del Toro
Sótano del Toro is a small fissure cave with a small
cavefish pool near the north end. Its north-south orientation
is like that of Cueva Chica and Los Cuates about 4 and 5
Figure 11.1. Richard Albert at the entrance of Cueva
de la Curva, May 31, 1969. Robert W. Mitchell
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Cueva de la Curva

Brunton compass & tape survey, 8 July 1969, by William R. Elliott,
Don Broussard & Jim McIntire. Redrawn by Elliott, 2013.
Entrance elevation 131.5 m, depth below datum19 m, depth below
skylight 38 m, horizontal length 234 m, extent 238 m.
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km, respectively; to the south. Another cave may exist in
the vicinity, but it was not found in 1974 by local guides
who knew of it.
Sótano del Toro es una cueva pequeña en forma de fisura
con un estanque pequeño de peces ciegos cerca de su extremo
norte. Su orientación norte-sur es como la de Cueva Chica y
Los Cuates a unos 4 y 5 km hacia el sur, respectivamente. Al
parecer, hay otra cueva en los alrededores, pero no pudo ser
encontrada en 1974 por guías locales que ya sabían de ella.
The name of the cave is a bit grandiose; Toro means
bull, but the story behind the name is unknown. Toro is the
smallest and shallowest of the known eyeless Astyanax caves.
The cave was visited on June 1, 1969 by Kenneth R. John,
William Russell, and Tom Albert, who were guided to it by
a local miner. The cave is about 13 km southeast of central
Ciudad Valles. On the first visit to the cave a single blind
fish was taken, but others were seen. On the following day,
seven more specimens were collected by Francis Abernethy,
Robert Mitchell, and William Russell. Subsequent visits
in 1969 yielded but a single, minute fish. In March 2008
Richard Borowsky and his team visited to obtain cavefishes
for genomics work. None of these fishes appeared to have
hybridized with surface Astyanax even though Cueva Chica
is located only 4 km to the south.
Toro is remarkable because of its small size—surely
cavefishes would not have originated in such a shallow cave,
so this probably is only a “karst window” into groundwater.
From a shallow sink, 9 by 12 m, there are three passages.
The southern end is a crawlway 16.5 m long, but it does not
descend to water. It is inhabited by ricinuleids, probably
Pseudocellus pelaezi. An unmapped, eastern tunnel bends
southward extending as a 38.5-m crawlway, but it does not
connect to water. The northern tunnel is a fissure 11 m long
and 4.5 deep. It is possible to stand in the entrance sink and,
with a lamp, see the fishes in a small pool 7.5 m below. This
pool is only about 0.5 m wide by 2.5 m long, and it may
be quite deep, but its floor or a ledge is less than 1 m deep.
Though the water is quite near the ground surface, it never
receives direct sunlight.
The cave was surveyed on July 4, 1969
by William R. Elliott, Don Broussard, and
James McIntire. Here are my corrections to
elevations in Mitchell et al. 1977: the elevation of the cave entrance is 92 m according to
Mitchell’s surveying altimeter; the surveyed
bottom of the pool lies 8 m below that at 84
m. Thus, the pool is 24 m above the entrance
of the nearest blind fish cave, Cueva Chica
(60 m msl); 55.5 m above the local level of
the Rio Tampaón (28.5 m); and 49 m above
Figure 11.2. Sótano del Toro, north entrance,
June 2, 1969. Robert W. Mitchell
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the level of the Nacimiento del Rio Choy (35 m msl). This
represents a perched pool, and one that is probably small
and fairly isolated because cavefishes were slow to make a
reappearance after the original collection. Water temperature
was 23.5 °C on June 2, 1969.

La Cueva Chica
La Cueva Chica is an important fish cave, the original
Mexican cavefish site from which Hubbs and Innes described
Anoptichthys jordani in 1936. It is an atypical fish cave,
not far from the Río Tampaón, which backfloods into the
lower cave pools via four pools and Cueva Chiquitita near
the river. The cave has a succession of pools stepping down
from the entrance, with cavefish in Pool 1 and successively
more hybrids with eyed fishes as one travels downstream to
Pool 4. Eyed Astyanax enter the lower cave from the river
during times of high water.
La Cueva Chica es una cueva importante con peces
ciegos, el sitio original de peces ciegos de donde Hubbs e
Innes describieron Anoptichthys jordani en 1936. Es una
atípica cueva con peces, no lejos del Río Tampaón, el cual
inunda los estanques inferiores de la cueva a través de cuatro
estanques y la cueva Chiquitita cercanos al río. La cueva
tiene una serie de cuerpos de agua que descienden de forma
escalonada desde la entrada, con peces ciegos en el Estanque
1 y encontrando sucesivamente más peces híbridos con ojos
conforme uno se desplaza aguas abajo hasta el Estanque
4. Astyanax con ojos entran a la parte inferior de la cueva
desde río durante la época de crecidas.
La Cueva Chica was the first cave in which Astyanax
cavefish were found, and the type locality of Hubbs and Innes’
Anoptichthys jordani (1936), but it is the least representative of the known fish caves. Its entrance lies about 17 km
southeast of central Ciudad Valles, 1 km north of El Pujal
(Álvaro Obregón) and 1.5 km north of the Río Tampaón.
Cueva Chica was originally mapped by Breder in 1940,
but somewhat inaccurately (Elliott 2015b). The cave was
resurveyed in January 1970, March and May 1971, and May
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1974 by William R. Elliott, Mel Brownfield, Jerry Cooke,
William Russell, Russell Harmon, Suzanne Wiley, and Carmen Soileau. (Elliott 2015b). They also surveyed overland
to locate pools near the river, and the caves, Los Cuates and
Cueva El Mante (area map and cave map).
Cueva Chica’s entrance is at about 60 m msl; its horizontal length is 573 m and its mapped extent is 591 m. The
cave is 19 m deep from the entrance floor to the bottom of
the sump at Pool 4. The cave follows a joint trend at 192°
under a low ridge, which may be an anticline in the El Abra
limestone. The overlying San Felipe shale crops out just
above the entrance ledge (Figure 11.3). The contact between
the San Felipe and the El Abra can be seen in high domes in
the first half of the cave, as depicted on the map. The cave’s
hydrogeology was briefly described by Bonet (1953).
A shallow arroyo from the north apparently downcut
through the shale and was captured in the joint-controlled cave
passage, resurging at former risings under the Río Tampaón.
As the terrain eroded and the river downcut, the cave was
mostly drained, leaving a vadose (partially air-filled) conduit
through which groundwater and captured floodwater flows
to the sump, then to “Tres Tinajas” (three water holes) near
the river. The river backfloods into the lower cave pools via
these three tinajas and Cueva Chiquitita. The cave’s south
end is 1230 m from the river, and 1020 m from Cueva Chiquitita and the three tinajas. The terminal sump bottom, at -19
m, is about 2.5 m above the river’s typical level of 28.5 m
msl at the shoreline. Eyed Astyanax and even river prawns
and crayfish enter the lower cave system during high water
times, fair proof of a connection to the river (see Cueva
Chiquitita below).
The cave has a succession of pools stepping down from
the entrance, with cavefish in Pool 1. Pools 1 and 2 receive a
clear flow of subterranean water and, presumably, cavefishes
from the regional aquifer to the north (Figure 5). There are
successively more hybrids with eyed fishes as one travels

downstream through cascades to Pool 3 and Pool 4. In the last
half of Cueva Chica most surfaces are covered with guano.
The cave was known locally, but it was “discovered” and
its fish collected in November 1936 by Salvador Coronado,
who was employed by the Mexican fisheries agency, Dirección
General de Pesca e Industrias Conexas, Secretaria de Marina
de México (Mitchell et al. 1977). Specimens were sent to C.
Basil Jordan of the Texas Aquaria Fish Company of Dallas,
Texas, who soon introduced the cavefish to the aquarium
trade. Specimens were also sent to Carl Hubbs, the famous
ichthyologist, who described the new species and named
it for Jordan (Hubbs and Innes 1936). The original stock
from Cueva Chica then became the common “blind tetra”
in pet stores, which proved to be hardy and easy to raise.
Some may have been taken from Cueva de El Pachón later.
The pet store blind tetras are of reduced value to scientists
because of decades of selective breeding and inbreeding for
troglomorphic traits, but they are a great educational tool.
As far as is known, no additional cavefish were taken from
the cave for the aquarium trade, and it is not a conservation
problem to possess commercial Mexican cavefish.
I have examined current topographic maps, and besides
the connection to the river, it seems possible that nearby
stock watering tanks (ponds) may be worth investigating
as another possible source of surface fishes entering Cueva
Chica via runoff into the cave entrance.
Cueva Chica is biologically rich with 60 species and four
troglobites (see a detailed ecology discussion in Chapter 4
and Table 4.3).
Los Cuates
Los Cuates (“the twins”), also known as Cueva del
Prieto, was mapped by John Fish and others in May 1971.
Morris, Elliott, and others mapped it more extensively in
1974 when water levels were lower. It has two entrances and,
like Sótano del Toro, the cave is oriented about 10° from
true N, following a joint along a structural fold
associated with a ridge. Like Cueva Chica, the
cave contains cavefishes and hybrids.
Los Cuates (“los gemelos”), sitio también
conocido como Cueva del Prieto, fue mapeado
por John Fish y otros en Mayo de 1971. Morris, Elliott, y otros cartografiaron la cueva
más extensamente en 1974 cuando los niveles
de agua eran más bajos. Tiene dos entradas
y, al igual que el Sótano del Toro, la cueva
está orientada aproximadamente 10° del N
verdadero, siguiendo una grieta a lo largo de
un plegamiento estructural asociado con una
Figure 11.3. Cueva Chica’s entrance, Martina
Bradic with a HEPA mask, 2008. The pipe carries
water from the cave for local use. Geoff Hoese
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Figure 11.4 (left). Cueva Chica, main
passage, 1967. Carl Kunath
Figure 11.5 (center). Cueva Chica,
Charles Breder expedition at Pool 2,
1940. New York Academy of Sciences

Figure 11.6 (below left). Cueva Chica, Francis Abernethy
with Astyanax cavefishes in net, 1968. Robert W. Mitchell
Figure 11.7 (below right). Cueva Chica,
Pool 2, 1967. Carl Kunath
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cresta o arista. Como Cueva Chica, la cueva contiene peces
ciegos e híbridos.
Los Cuates are located about 1 km northeast of El
Pujal, San Luis Potosí, about 1 km east of El Pujal, 1 km
southeast of Cueva Chica, and about 1 km north of the Río
Tampaón. As the name implies there are two caves here,
their entrances only 9 m apart. The larger, western cave is
“El Cuate Oeste” and the eastern cave is “El Cuate Este.”
The entrances, located on a slight local elevation, take no
surface drainage. The cave is 419 m long and 33 m deep as
surveyed in 1974. Elliott’s 1974 overland survey puts the
cave’s elevation at about 70 m on the El Pujal topographic
map, not 59.5 m as given by Mitchell et al. 1974, and the
surface of the terminal pool is at 37 m msl. The pool is at
least 3 m deep, putting the bottom at 34 m msl or lower.
Therefore the bottom approaches the local elevation of the
Río Tampaón at 28.5 m msl.
Los Cuates were located on May 23, 1971 by Robert
Mitchell, William Russell, and Ann Sturdivant. On May 23
and 26, 1971, Mitchell and Russell descended the entrance
pit of each cave, collected several fishes from small pools
near the entrance drops of each, but did not determine the
extent of passageway in either cave. John Fish, Tom Albert,
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and Don Broussard mapped the cave to a sump on June 28,
1971. The cave was explored and surveyed farther on May
23-25 1974 by William R. Elliott, Andy Grubbs, Robert
Hemperly, Neal Morris, John Prentice, Carmen Soileau, and
Barbara Vinson. The latter group also collected fishes from
other pools in El Cuate Oeste.
El Cuate Este is a fissure parallel to Oeste, and basically
just a pit with short passage about 17 m long and a small pool
at the bottom. Its entrance opens into a pitch of 25.5 m. The
small pool at the bottom contains typical epigean Astyanax,
hybrids, and eyeless fishes. This pool lies at approximately
30 m below the entrance, or about 40 m msl, but there is no
human-sized connection to the far end of the cave.
The top of the entrance pit of El Cuate Oeste lies at
an elevation of about 72 m, and the pit drops 22.5 m to a
narrow passage trending at 10° from true north for 350 m
to the terminal pool. From the bottom of the entrance pit the
passage slopes steeply S, ending after about 20 m at a small
pool at an elevation of 31 m. At the bottom of the entrance
the passage continues north rather straight and ascends a
steep slope, then descends again. About 60 m from the entrance lies a small pool at an elevation of 30 m, and about
25 m beyond this point is a low area that was nearly sumped
when John Fish, Tom Albert, and Don Broussard mapped
it on June 28, 1971. This sump was dry in 1974, and Neal
Morris et al. continued mapping beyond it. The 1974 fish
collection was from another pool 15 m past the dry sump,
and included eyed, eyeless, and hybrid fishes. About 175 m
beyond this pool, the passage drops 10 m to a series of deep
pools divided by large bedrock flanges, lying at an elevation
of 37 m, penetrating to at least 34 m msl. The passage beyond
the terminal pool is not known, but there is a high lead 3 m
up the slippery wall.
Los Cuates developed on a joint oriented at 10° from
true N, following a joint along a structural fold associated
with a ridge. Cueva de El Mante, a plugged cave, is on this
same line and probably represents a cave passage trend that
ends at the Río Tampaón, or else connects via a cross-joint
to the Chica-Chiquitita system about 650 m to the W.
Cueva Chiquitita
Cueva Chiquitita (Chiquitita Cave) was discovered by
Luis Espinasa, Laurent Legendre, Julien Fumey, Maryline
Blin, Sylvie Rétaux, and others on March 23, 2016 while
the biologists were investigating the Tres Tinajas area in
El Pujal. Cavefishes and river fishes were found in a small
cave under the roots of a tree (see map).
Cueva Chiquitita (Chiquitita Cave) fue descubierta por
Luis Espinasa, Laurent Legendre, Julien Fumey, Maryline
Blin, Sylvie Rétaux, y otros el 23 de marzo de 2016 cuando
Figure 11.8. Los Cuates entrance, guide and Ann
Sturdivant, May 23, 1971. Robert W. Mitchell
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Other Caves in the El Pujal Area
Some of the caves described below had no
local name, so I have assigned them descriptive
Spanish names in quotes. These notes may lead
explorers to new fish caves or at least help them
avoid duplicate efforts.
Cueva Grande is a dry cave about 2 or 3
km NNE of El Pujal on a steep hillside. It was
described by Bonet in his important 1953 paper on
the Sierra de El Abra, Appendix 6 in this volume.
Bonet noted the geology of Cueva Grande and
a lapies field (karren) and terra rosa (weathered
karstic soil) near the cave, which appears to be
visible on Google Earth today. The cave was
mapped in 1966 by an AMCS group from Austin,
Texas (Susie Loving 1966, map in Russell and
Raines 1967 and on AMCS website).
Cueva El Mante is located on the axis of
Los Cuates, about 230 m south of there and 900
m east of El Pujal. The fact that it had a name
known by local guides, Victor and Enrique
González, probably means that it was an accessible cave at one time. The cave was filled with
soil about 1 m in, despite efforts to dig it out by

los biólogos estaban investigando la zona de Tres Tinajas en El
Pujal. Encontraron peces ciegos y peces del río en una pequeña
cueva bajo las raíces de un árbol (véase plano).
The cave leads into a chamber 4 m long which reaches
water, where a poecilid fish, a river fish, and two cavefishes
were collected. On March 24 they explored the well, which is
20 m west of the cave. The well pipe enters a natural pit 5.7 m
deep, and reaches a large pool of water that extends 20 m to the
S. A school of river and cavefishes was seen with a light while
snorkeling, and 4 specimens were collected. The cave and well
fissure are thought to connect below water. The system was
mapped by Luis Espinasa and others. Water pH on March 23,
2016 was 7.37, conductivity 489 µS, and temperature 26.2°C.
The ground surface is at 43 m msl, the groundwater surface is at
about 37 m msl, and the bottom is about 27 m msl. Chiquitita is
220 m from the Río Tampaón, which typically has an elevation
of 28.5 m at this point. Chiquitita is about 1020 m south of the
end of Cueva Chica as measured by Elliott in GIS. The cave
probably backfloods from the river, providing a path to Cueva
Chica for river Astyanax.

Figure 11.9. Chiquitita, Luis Espinasa in the
root entrance, 2016. Sylvie Rétaux
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pool 60-120 cm
deep, cichlids and
eyed Astyanax

Cueva del Rancho Viejo
El Pujal, Municipio de Cd. Valles, SLP
Sketch plan map by William R. Elliott,
May 18, 1974, drafted 2017

steep crawl down
fish collection by Carmen
Soileau, Robert Hemperly,
John Prentice, and
William R. Elliott
lower level
60-100 m long
upper level not shown,
120-150 m long

pool 5-10 m deep
with eyed Astyanax

8 m climbdown

Entrance

Robert Hemperly, John Prentice, and William R. Elliott on
May 22, 1974.
“Otra cueva” is a nameless cave checked on May 18,
1974, farther up the hill and northeast of Cueva El Mante.
Victor and Enrique González showed the entrance to William
R. Elliott, Robert Hemperly, John Prentice, and Carmen Soileau. Victor and Robert dug in the entrance room for a while,
finding a steep, sloping passage that was too tight to enter.
Sótano del Ejido Álvaro Obregón was explored and
mapped on May 18, 1974 by William R. Elliott, Robert
Hemperly, and John Prentice. Victor and Enrique González
showed the entrance to Elliott’s team. The double pit, shown
on the map, has a left-hand, 2-m-diameter pit dropping 42 m
to the bottom. The entire pit can be done on one rope. The
second entrance drops 15 m, intersecting the main fissure
near the first ledge. A 3 m pitch goes to the second ledge,
then it is 24 m to the bottom. The air was 24°C at the bottom, which is an elliptical room about 4 m by 3 m, oriented
on the long axis at 5° magnetic, or 13° from true N. The
local ridge under which some of these caves lie is oriented
at about 10° from true N. The bottom is gravel and cobbles,
no water. The entrances are at about 100 m elevation, about
2 km northeast of El Pujal at Ejido Álvaro Obregón.
“Sima cilíndrica” is a nameless, cylindrical pit that
may drop 30 m. It is east of Ejido Álvaro Obregón and just
north of the trail. It was visited on May 18, 1974 by Victor
and Enrique González, William R. Elliott, Robert Hemperly,
John Prentice, and Carmen Soileau.

Cueva del Rancho Viejo is about 5 km northeast of
El Pujal at 50 or 60 m elevation. The cave is near a small,
dirty resurgence called Nacimiento del Rancho Viejo, which
only discharges water after a rain. The cave was explored
on May 18, 1974 by William R. Elliott, Carmen Soileau,
Robert Hemperly, and John Prentice. There are two levels
in the cave, the higher one being 120-150 m long. One can
climb down the entrance for 8 m without equipment to the
first pool, 5 or 10 m deep, containing eyed Astyanax. The
lower level, about 60-100 m long, was sketched by Elliott.
The last 30 m is a crawlway that slopes down to a pool
about 60-120 cm deep, which contained cichlids and eyed
Astyanax. Fishes were collected from both pools for Robert
W. Mitchell.
“Cueva Caliente de los Vampiros” is about 2 km
south of the Río Tampaón on private land owned in 1974
by Rodolfo Villareal, a local rancher. The cave is at the end
of a ½ km dirt road east of highway 85 at the top of a small
hill. On May 26, 1974, William R. Elliott, Carmen Soileau,
Robert Hemperly, and John Prentice explored the cave.
The entrance is in a small sink and descends 7 or 8 m. This
was barely climbable with a log having steps cut in it that
had been left in the entrance. The cave is hot and heavily
inhabited by vampire bats. It extends about 150 m through
stooping and walking, winding passage to a deep pool covered
with floating debris. No fish were seen. Dr. Clay Mitchell
supposedly studied the vampire population here.
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Micos and Tamasopo Areas
William R. Elliott
Micos or Río Subterráneo Area
The Micos or Río Subterráneo Area is located 15 km
west of Ciudad Valles in the small Sierra de San Dieguito,
just west of Sierra la Colmena. The Río Subterráneo caves
are in a nearly closed valley 10 km south-southwest of Micos,
which is on the Río Salto, which becomes the Río Valles
after it flows through the Sierra la Colmena (see regional
map and area map). The caves are in El Abra limestone,
and an intermittent stream, Arroyo La Pagua, carries flood
waters directly into two of the caves. A third cave probably
is connected to groundwater via tight fissures.
Other caves in the Micos Area are described to guide
those searching for additional cavefish sites. Farther west,

the Tamasopo Area is a potential cavefish area.
Reddell (1981) summarized the biology of the Micos
area based on seven caves that had been visited. Several of
these caves receive floodwater. The 30 species known from
this region include six aquatic troglobites: the entocytherid
ostracod Sphaeromicola coahuiltecae, the cirolanid isopod
Mexilana saluposi, the stenasellid isopods Mexistenasellus
parzefalii and M. wilkensi, the anthurid isopod Cyathura n.
sp., and the cavefish Astyanax jordani (Hubbs and Innes).
The aquatic fauna is different from that of other parts of
the general region. With the exception of A. jordani all of
these species are endemic to this region. In addition in 1974
I observed large Speocirolana isopods in Cueva de Otates,
but they were not collected.
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Figure 12.1. Francis Abernethy at the
collapse zone entrance of Cueva del Río
Subterráneo, 1974. Robert W. Mitchell

Terrestrial troglophiles in this area are
typical of the Sierra Madre Oriental. Included
are ctenid spiders of the genus Ctenus, the
nesticid spiders Eidmannella pallida and
Gaucelmus augustinus, the scytodid spider
Loxosceles valdosa, the opilionid Karos
parous, the pyrgodesmid milliped Myrmecodesmus monasticus, the gryllid cricket
Paracophus placonotus, alleculid beetles
of the genus Lystronychus, and staphylinid
beetles of the genus Homaeotarsus (Reddell 19981).
Cueva del Río Subterráneo. Cueva del Río Subterráneo
is about 500 m long, the largest cave in the Micos Area. The
lost cave survey of 1971 was found in 2017 and is published
here. The cave is the original site of the “Micosfish” of Wilkens
and Burns 1972, an evolving population with reduced eyes
and pigment, which hybridizes with surface fishes in two of
the three inhabited pools.
Cueva del Río Subterráneo es cerca de 500 m de largo, la
cueva más grande en el Micos área. La encuesta perdida de
la cueva de 1971 fue encontrada en 2017 y se publica aquí.

La cueva es el sitio original del “Micosfish” de Wilkens y
Burns 1972, una población evolutiva con los ojos y pigmento
reducidos, que cruza por hibridación con superficie peces
en dos de las tres piscinas habitadas.
The cave was located by biologists working with the
joint Mexican–American rabies control program sometime
during the 1960s. Learning about the cave from this group,
Horst Wilkens and Jakob Parzefall visited it in April 1970,
and they explored and named it. Wilkens and Burns (1972)
published a short paper on the new fish population, which
Wilkens dubbed “Micosfish,” and they published a sketch
cave map based on compass, tape, and pace without a clinometer. Wilkens informed Robert W. Mitchell of this cave
in April 1970.
The cave is at 22.02800°, -99.19730°, and about 230 m
elevation. This is about 4 km southwest of where Mitchell
et al. stated in 1977, but they only had rough maps and, of
course, no GPS at that time. The new location is from a
GPS ProCompass fix with an iPhone 4S on March 20, 2013
by William R. Elliott, about 32 m southwest of William R.
Jeffery’s GPS fix on the same date. It is about 254 m southsouthwest of the Cueva de Otates entrance, based on another
fix by Elliott on the same date.
Blake Harrison and other cavers accompanied David
McKenzie and Bill Russell to the Micos area on November
28, 1971. McKenzie and Russell found the cave that day
(Harrison 1972). Other American cavers had visited Río
Subterráneo only a few days earlier (Russell 1972). McKenzie
and Russell also visited Cueva del Huisache on November
28, 1971, then they mapped Río Subterráneo on November
29-30, 1971, not June as stated in Mitchell et al. 1977.
Russell and McKenzie examined the local geology and
physiography, searched for more fish caves in the area, and
found Otates and Lienzo. In the spring of 1974 Robert W.
Mitchell visited Río Subterráneo and Lienzo with his family
and Francis Abernethy, taking altimeter measurements and
Figure 12.2. Burnt sugar cane detritus in the entrance of Cueva
del Río Subterráneo, June 15, 2016. Patricia Ornelas-García
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Figure 12.3. Martina Bradic and Richard Borowsky on their
way toward Pool 1, Río Subterráneo, 2008. Geoff Hoese

photos. In May/June 1974 William R. Elliott, John Prentice,
and Greg Walker visited the area, mapped Otates and Lienzo,
and checked other small caves in the area (below).
McKenzie and Russell’s 1971 survey was lost, but in
2017 I found the survey notes in the AMCS digital archives,
scanned in 2013 from William Russell’s field books. The
survey date was from Russell (1972). From the notes I have
drawn a new map, using certain assumptions
about the survey’s vertical control. The surveyed length is 498 m, the depth is 21 m,
and the internal relief is 24 m. The sketch
and instruments were by McKenzie, tape by
Russell. The 1971 map is an accurate Brunton compass, clinometer, and tape survey,
and is the same general shape and layout as
the Wilkens and Burns map, but with better
passage details, cross sections, profiles, and a
more northerly trend in the passage between
Pools 3 and 4.
Richard Borowsky, Luis Espinasa, and
Ramón Espinasa visited Río Subterráneo
on January 10, 1994, to collect fishes for
genomics work (Borowsky pers. comm.).
In addition, Luis Espanasa provided me
Figure 12.4. The short drop into Pool 2
of Río Subterráneo, 2008. Geoff Hoese

with his sketch profile of a passage that he and his students
explored on March 6, 2017, north of Pool 0, and ending
below a skylight about 15 m above the floor. As part of
their ongoing study of the fishes in the cave, they may have
reached a point in the collapse zone at the base of the bluffs
somewhere near Cueva del Arco, described below and shown
on the area map. This sketch extends the cave by at least
50 m north of Pool 0, which was dry on that date. I named
Pool 0 in retrospect, and in keeping with the well-known
Pools 1-3, but Pool 0 is ephemeral and has been seen by
only a few cavers.
The entrance (Figure 12.1) is located in a collapse zone at
the base of a limestone hill rising from the valley just west of
the Sierra de Colmena. Otates bamboo thickets surround the
arroyos at the base of the hill, and sugar cane fields abound
in the valleys of this region. Using GPS fixes at the entrances
of Subterráneo and Otates, with Walls and WallsMap I have
overlaid the cave surveys on the Damián Carmona 1:50,000
topographic sheet (INEGI) of the area. The area map, Las
Cuevas de Micos, shows that Río Subterráneo and Otates
come within 144 m of each other at their far ends. The caves
are hydrologically related.
Detritus from burnt sugar cane and Otates bamboo
sometimes is seen in the cave entrance (Figure 12.2). From
the entrance, the passage strikes south for 30 m, down some
climbable pitches (Figure 12.3), then another 30 m southwest
descending steeply over breakdown, then south again for
15 m to Pool 1 at 19 m beneath the entrance. After flooding
this Pool 1 completely blocks the passage. Continuing south
about 70 m beyond Pool 1, a 3-meter pitch, best rigged with
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Figure 12.5. Biologists at work in Pool 2,
March 20, 2013. Sylvie Rétaux

1972 stated that “Micosfish” were found in Pools 1, 2, and
3. Mitchell et al. 1977 stated that a temporary pool near
the entrance, which probably was the intermittent Pool 0,
contained only surface Astyanax. The first permanent pool
(Pool 1) contains both eyed and eyeless fishes. No surface
fishes have been reported in the most remote pool (Pool 3).
Pool 2 contains a wide array of intermediate, hybrid
phenotypes of Astyanax jordani and Astyanax mexicanus
(Bibliowicz et al. 2013.) I took temperatures (noted on the
cave map) in the cave on March 20, 2013, and I identified a
male Pteronotus parnellii, Parnell’s mustached bat (Chapter
4, Figure 4.6). Patricia Ornelas-García photographed an epigean crayfish walking across mud in the cave (Figure 12.6).
Cueva del Río Subterráneo’s speleogenesis can be
surmised from the structure of the cave in light of local
physiography, hydrology, and geology. There may have
been two phases of speleogenesis. The cave basically has
the form of a “U” with two major joint sets striking about
230° and about 315°. McKenzie and Russell noted that
the beds at the entrance dip at 63°, striking at 315° (northwest). Going southwest from the entrance, cross-joints
a 5-m cable ladder at an overhead point, drops to Pool 2
(Figures 12.4 and 12.5), a large, apparently permanent pool
at a depth of 20.4 m at the surface, elevation about 210 m
msl. Pool 2 is about 65 m long when full. Beyond Pool 2 the
passage strikes southwest to Pool 3, at about 19 m depth.
The passage then abruptly angles north into a large, muddy
passage with bats, ending at Pool 4 (-14 m) on the left, and
an upward slope that pinches out at 2.4 m below the entrance.
During extensive flooding, the low-lying passages almost
certainly fill with water.
Bad air is common in the cave, and gets progressively
worse after Pool 1. Air temperatures range from 19.3° C at
Pool 1 to 25.5° at Pool 3. Histoplasmosis also is a risk to
cavers here.
Floodwater is carried into the cave by Arroyo La Pagua,
which originates 5 km away in the valley and dumps into the
entrance of the cave. The arroyo is dry during the dry season,
and low water flow does not reach the entrance, but rather
sinks upstream, where the arroyo first contacts the limestone
ridge. Pools and streams probably exist at about 20 m depth
between Otates and Río Subterráneo. At high water, there is
flow down this last segment of the arroyo into the cave. As
evidenced by their occurrence in the cave, surface Astyanax
are carried into the cave by floodwaters. Wilkens and Burns
Figure 12.6. An epigean crayfish walks across mud in Cueva
del Río Subterráneo, June 15, 2016. Patricia Ornelas-García
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are in a radial pattern starting at 280° at the entrance, then
more northerly bearings, and finally to 350° in the terminal
trunk passage from Pool 3 to Pool 4. These joints converge
toward the hilltop above the cave (area map). This pattern
may indicate a local fracturing and slump of the hillside
along radial joints, with early speleogenesis along the joints
as water drained to the valley floor, which probably was
higher than now. The second phase began when the valley
floor lowered and stream capture occurred along the base
of the hill. Stream capture was not necessarily dependent
on the current entrance, but happened there and via many
cracks and solution holes lower than the entrance. At some
time a massive collapse developed over the passages under
the arroyo (Figure 12.1). The current entrance continues to
take flow during very high water, but the collapse zone takes
much of the water too. Thus, the passages along the 230°
trend at the base of the hill may have developed after initial
dissolution of the northwest-trending radial fractures. Age
dating of speleothems in different parts of the cave would
support or reject this hypothesis of the large terminal passage
being older.
To date only six species have been reported from the cave,
so there is a need for a full study of its biology. A discussion
of Río Subterráneo’s ecology is in Chapter 4.
Cueva de Otates. Cueva de Otates, one of the three
known “Micos caves,” was mapped May 31, 1974, by Elliott,
Prentice, and Walker. Its pit entrance is on the north valley
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margin, 254 m northeast of Cueva del Río Subterráneo. It
probably is hydrologically connected to Subterráneo, coming
underground within 144 m of its entrance.
Cueva de Otates, uno de las tres “cuevas de Micos”, fue
mapeada en 1974 por Elliott, Prentice y Walker. Su entrada
de sima está en la margen norte del valle, 254 m noreste de
la Cueva del Río Subterráneo. Probablemente está hidrológicamente conectado al Subterráneo, que subterráneo
dentro de 144 m de la entrada.
The cave entrance (Figure 12.7) is located at about 220
m elevation. Otate is the common name of a large, thorny
bamboo, Guadua amplexifolia (Presl), which is abundant in
the arroyo leading to the cave entrance.
William Russell and David McKenzie discovered Cueva
de Otates in November 1971. The depth is 15 m, length 269
m, and total extent about 295 m.
The entrance to the cave is at about 220 m msl, situated
in a boulder pile at the edge of the arroyo at the base of the
same limestone hill where Subterráneo is located. A plugged
sinkhole lies 11 m south of the entrance. The shallow arroyo
drains adjacent fields, and leads into the boulders so that
when the arroyo floods high it enters the cave, but there are
plenty of fissures and small sinks that take water.
From the funnel-shaped entrance, a short climb leads
down to a 6-m drop to a ledge, then a 9-m drop requiring
rope into the main cave. At the base of this drop there is a
talus cone and a pool to the left or S, which turns left (E)
again and ends in a boulder choke under the entrance area and
plugged sink. Back at the talus cone, a shallow stream goes
southwest, then meanders south to W, gradually ascending
to the end. Water depths vary between 20 cm and 1 m, and
the temperature is about 23°. Large Speocirolana isopods
were found in the stream, but were not collected, so it is not
known if they are S. bolivari, S. pelaezi, or S. pubens. The
cave extends for approximately 180 m, then the floor slopes
up out of the water into a fissure and low crawl at about 220
m msl, where bad air prevented further exploration in 1971
and 1974. The stream lies 10-15 m beneath the entrance, or
at an elevation of about 205 m, about 4 or 5 m higher than
the bottom of Subterráneo.
Mitchell et al. 1977 stated that water flows from the entrance toward the back of the cave, but that was an impression
of local flow before the map was drawn. However, there may
be two streams meeting at the entrance, one coming out of
breakdown from beneath the arroyo, and the other being the
flow from the main stream passage.
Both eyed and eyeless fishes have been collected in the
cave, the former being restricted primarily to the first pool.
The source of the epigean fishes may be permanent pools in
Arroyo La Pagua within a few kilometers of the caves. Also,
Figure 12.7. William R. Elliott at the entrance of Cueva de
Otates, March 20, 2013. Luis Espinasa and William R. Elliott
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Figure 12.8. The entrance of Cueva del
Arco, March 20, 2013. William R. Elliott

dolinas and intermittent streams are seen on the Sierra de
San Dieguito above the cave, and 3 to 5 km to the east of the
caves are two large dolinas low on the Sierra la Colmena (see
Damián Carmona 1:50,000 topographic sheet from INEGI).
No one has checked these features for pools or caves. The

entire valley has the appearance of a polje, that
is a large, closed karst valley that periodically
floods and drains out through swallets like
Río Subterráneo and Otates.
Cueva del Arco. This large, arched
entrance is located between Cueva del Río
Subterráneo and Cueva de Otates, and it is
plugged with soil a short distance inside. It
has been mistakenly identified as the entrance
of Río Subterráneo, which is around the base
of the hill to the left (south-southwest). It
must be hydrologically related to the other
caves. On March 20, 2013, Elliott visited the
entrance, took a photo, and named it Cueva
del Arco or Cave of the Arch.
Cueva del Lienzo. Cueva del Lienzo is a small pit cave
on a hillside with a tiny cavefish pool at the bottom. It is
on the opposite side of the valley, about 800 m southeast of
Cueva del Río Subterráneo. Elliott, Prentice, and Walker
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Figure 12.9. The entrance of Cueva del Lienzo,
1974. Left to right: Francis Abernethey, Sharon Mitchell (in twilight) and Rexell Mitchell
with surveying altimeter. Robert W. Mitchell

mapped the cave in 1974.
Cueva del Lienzo es un pequeño sótano
en una ladera con una piscina pequeña de
peces de cuevas en la parte inferior. Es está
en el lado opuesto del valle, cerca de 800
m sureste de Cueva del Río Subterráneo.
Elliott, Prentice y Walker mapearon la cueva
en 1974.
This small cave is located at 22 °03’ N
latitude and 99°15’ W longitude, about 26
km west-northwest of Ciudad Valles and
about 11 km south-southwest of Micos. The
name refers to a fence line that is followed when walking to
the cave. “El Lienzo” is a ranching word in the region for
a barbed wire fence, but conventionally it means “canvas”
(Jean Louis Lacaille Múzquiz pers. comm.).
The cave was located by William Russell and David
McKenzie in November 1971. It was mapped by William
R. Elliott, John Prentice, and Greg Walker on June 1, 1974.
The entrance, lying at an elevation about 236 m, is a
shelter on the west side of a 2-km-long ridge, 800 m southeast of Río Subterráneo (see area map). There is a large
cane field in the valley between them.
Within the shelterlike entrance is a fissure that shortly
joins a solution tube, which slopes down at about 40°. After
about 16 m, a vertical drop of 7 m leads to a small pool about
1.5 m wide and 3 m long. Both eyed and eyeless fishes occur
in the pool, which was 24°C. The eyed fishes probably enter
the cave from groundwater via small sinkholes observed
along the base of the bluff north of Lienzo. Local drainage
could cause flooding into the fissure connecting with the
solution tube. The cave is 53 m long, with extent of 68 m.
The pool lies 24 m beneath the entrance at an elevation of
about 212 m.

Other Areas Near Micos
There are many areas north and south of the known
Micos fish caves that could be searched for valley margin
caves that might contain Astyanax. To date a few caves and
fissures have been checked in the Micos area, but no additional cavefishes were found. Explorers should be wary of
“bad air” (mal aire), cave atmospheres with high CO2 and
low O2, which is common in caves in this area, and which
could be deadly in vertical cave situations.
It would be useful to obtain the Damián Carmona F14A89,
Rascón F14C19 sheet (INEGI), then print your own area maps
for the field, and find cavers and local guides who know the
terrain (see Appendix 5). In the Micos Area one probably
should stay below about 300 m elevation. The first area to
search would be the valleys in a 3 to 5 km radius of Cueva
del Río Subterráneo. A second area would be within 4 km
south of Micos, and up to 17 km north of Micos, north of El
Huisache. A third area might be a small valley 4 km west of
Micos, running 1 km wide and 5 km north-south, between
Santo Tomás and San Lorenzo.
Caves North of Las Crucitas (Nuevo Crucitas). Las
Crucitas is a small town 3.5 km west of Micos. A low ridge
runs north and south, the same as the ridge above the Micos
caves. Several caves have been reported in
the literature, but without fish.
Cave 3 km west of Micos. The bat
Myotis nigricans was collected by Wilson
and Findley 1971.
Cueva de Puente Morita, 3.5 km
Figure 12.10. Hunting for Astyanax caves
north of Rancho El Aguacate, Damián
Carmona, June 3, 1974. Left to right: John
Prentice, Rafael Acuña, Greg Walker,
and three local men. William R. Elliott
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Figure 12.11. Jesús Enriquez at the
entrance of Cueva del Fraile, November
2017. Juan Cancino Zapata

under vampire bats, 24°C (Magniez 1972).
Also, the cirolanid isopod Mexilana saluposi
Bowman 1975 is known only from this cave.
El Huisache is at about 250 m elevation at
~22.16130 N, -99.21513 W, ~6 km NNW of
Micos, SLP, in a small sierra 3 km west of
the Sierra La Colmena (Reddell 1981). No
fishes were found.
WNW of Micos. This is actually two caves close together.
The left-hand cave has a large walk-in shelter which housed
local hurricane victims in the early 1960s. At the back of this
shelter a steep slope extends down about 20 m and ends in
breakdown and dust fill. Mining for rumored treasure was
done in the cave, so this pit is partly artificial. Another pit
is located along the left side of the entrance room, but it
also ends. The main cave is located to the right of the large
shelter entrance, and is entered by a small hole at the base of
a large tree. From the bottom of this hole a passage leads to
a nearly vertical drop. Large tree roots supply handholds for
the descent of about 10 m. The cave is essentially one long
fissure-type passage running perpendicular to the entrance,
separated into small rooms and drops by flowstone and formations, total length about 100 m, depth about 30 m. The
jawbone of an extinct giant rodent was found (Reddell 1965).
Cueva de la Libertad, 3.5 km WNW Micos at 250 m
(Reddell 1981).
Cueva de Llanura, 3.5 km WNW Micos at 250 m
(Reddell 1981).
Cueva del Huizache (Huisache). In search of cavefishes, on March 10, 1970 Horst Wilkens and Jakob Parzefall collected two new stenasellid isopods in Cueva del
Huizache (near El Huisache), Mexistenasellus parzefalli and
Mexistenasellus wilkensi, on the bottom of a small puddle

Caves North of Damian Carmona
Sima del Mal Aire. I attempted to explore this bad-air
pit on June 3, 1974 in search of cavefish. The air in this fissure, about 5 m long and perhaps >10 m deep, extinguished
my carbide lamp only 0.5 m below the entrance lip. The air
was so carbonic that it tasted bad. After relighting my lamp
and attempting to enter again the lamp went out again, so
I retreated. Rafael Acuña and three others from Damián
Carmona and Rancho Aguacate guided us (Figure 12.10)
to the location just west of the road at the base of the Sierra
de las Peñas at an elevation of about 450 m msl, 4 or 5 km
north of Rancho El Aguacate, Damián Carmona, and about
13 km west-northwest of Micos, SLP.
Sima de Cinco Metros. Explored on June 3, 1974 by
William R. Elliott, Greg Walker, and John Prentice in search
of cavefish, located on the east side of the road about 100 m
north of Sima del Mal Aire, at an elevation of about 450 m
msl. The entrance drops 5 m to about 20 m of dry passage at
the bottom. Located at the base of the Sierra de las Peñas, 4 or
5 km north of Rancho El Aguacate, Damián Carmona, SLP.
Nacimiento de El Quince. William R. Elliott, Greg
Waker, and John Prentice explored the dry cave to the right
and up a talus slope from the cataract on June 3, 1974, in
search of cavefish. Elliott drew a sketch map. The cave is
about 60 m long with a spacious front room about 6 m high. A
handline was used to descend to the entrance.
Fruit and vampire bats were observed. The
cave is located about 11 km north of Damián
Carmona and 16 km NW of Micos, SLP.
Caves South of the Micos Area
Gruta de La Escondida. About 16 km
south of the Micos caves and 20 km southwest
of Ciudad Valles, in the valley east of the low
Sierra El Jabalí, is a prominent cave entrance
marked on the INEGI Rascón F14C19 topo as
Figure 12.12. Interior of Cueva del
Fraile with shallow pool and bats,
November 2017. Juan Cancino Zapata
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Figure 12.13. Bats flying above a cave
pool in Cueva del Fraile, November
2017. Juan Cancino Zapata

“Entrada a Gruta.” From the bridge on the
Río Valles west of Cd. Valles, take Highway
70 west for about 20 km to El Saucito, turn
south on a smaller road, and drive 5 km
to Camarones. Continue southeast for 1.8
km. The cave is just west of the road, near
the small hamlet of La Escondida at about
240 m elevation. I have given it the name of
Gruta de La Escondida, but AMCS has no
name or description of the cave yet.
Tamasopo Area
Cueva del Fraile. Cueva del Fraile, a new Astyanax
cave, is number 31 of the Astyanax caves in the Sierra de
El Abra Region. Cueva del Fraile is in the Municipio de
Tamasopo, about 45 km west of Ciudad Valles, or about
27 km west-southwest of the Micos Area. There are many
caves in the Sierra Paredes area above 400 m elevation near
Puente de Diós, a cave with a river running through it, and
other streams in the Río Tamasopo network, which flow to
the Río Gallinas. This is a beautiful and popular destination
for swimmers and hikers.
Two cavers informed me about blind fishes from Cueva del Fraile after my talk on Astyanax cavefishes for the
Underground Texas Grotto, Austin, Texas, on October 18,
2017. In 1991 or 1992, as young cavers from Ciudad San
Luis Potosí, Oscar Berrones, Vico Jones, and Juan Vargas
visited a blindfish cave in this area (see Tamasopo Area map).
Cueva del Fraile, una nueva cueva de Astyanax, es
número 31 de las cuevas de peces conocidos en la Región

de la Sierra de El Abra. Cueva del Fraile es en el Municipio
de Tamasopo, unos 45 km oeste de Ciudad Valles, sobre 27
km oeste-suroeste de la zona de Micos. Hay muchas cuevas
en el área de La Sierra Paredes sobre 400 m de altitud a lo
largo del río Puente de Diós y probablemente otros flujos en
la red Río Tamasopo. Este es un destino hermoso y popular
para los nadadores y los excursionistas.
Dos espeleólogos informaron a mí sobre ciegos peces
de Cueva del Fraile después de mi clase en peces ciegos
Astyanax de la gruta subterránea de Texas, Austin, Texas,
el 18 de octubre de 2017. En 1991 o 1992, como jóvenes
espeleólogos de Ciudad San Luis Potosí, Oscar Berrones,
Vico Jones y Juan Vargas visitaron una cueva de peces ciegos
en esta área (ver Tamasopo Area map).
In November, 2017, Juan Cancino Zapata, a speleologist
from Río Verde, SLP, and a member of Asociación Potosina
de Montañismo y Espeleología (APME), searched for the
cave at the request of Berrones, and sent us photos and GPS
coordinates. Cueva del Fraile is the cave that Berrones and
Jones remember, but no fishes were seen this time.
Cueva del Fraile has a climb-down entrance, and in 1991 about 30 to 50 m inside
there was a pool up to 1 m deep, with 15 or
20 pale, eyeless fishes. They got a close look
at the fishes in the 2 by 6 m pool, which seemed to be the beginning of a stream passage,
but their light was flickering and they had to
retreat. With an entrance elevation of 476 m
msl, it would be the highest and most isolated
population of cavefishes in the region, and it
should be studied by researchers.
Juan Cancino reported that the cave takes
runoff and it flows toward the Puente de Dios
river. A nacimiento discharges water a short
Figure 12.14. Jesús Enriquez at a muddy
pool in Cueva del Fraile, November
2017. Juan Cancino Zapata
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Figure 12.15. A nacimiento 170 m below Cueva del
Fraile, November 2017. Juan Cancino Zapata

in origin. In that book the caves nearest Cueva del Fraile
are 13-15 km southwest or northwest of it at 1,100-1,400
m elevation.
Río Tamasopo. Another good area to check would be
5-10 km north and northeast of Tamasopo along the highway
to Tambaca, on each side of the Río Tamasopo, about 350 m
msl, at the foot of the Sierra Palmillas. Tamasopo or other
areas along rivers at 300-500 m elevation may be near the
western limits for Astyanax cavefishes in this region.
The author would be glad to receive the results of field
searches, successful or not, and maintain the geographic
information for the AMCS and cavefish researchers. Recording negative results is also important for the long-term
scientific effort.
San Nicolás de los Montes Area

distance below the cave to the river. Thus, Cueva del Fraile
is both a swallet and a resurgence. In this situation the cavefishes may appear if they are flushed out of the groundwater,
but they may be absent at other times.
Sótano del Fraile. This sótano is 1.2 km to the east of
Cueva del Fraile, at 402 m msl, but is more vertical than
the cave Berrones and Jones remember. The cueva is about
1.7 km and the sótano is 0.8 km, respectively, southwest of
Agua Buena, 3 or 4 km north of Tamasopo.
Cancino et al. (2017) published an extensive report on
the caves of the middle zone of SLP, the caves west of the
front ranges. No cavefishes were reported. Most caves were
dry, relatively high in elevation, and some were volcanic

Cueva de La Bonita. Robert W. Mitchell and Linda F.
Mitchell collected a new species of aquatic cirolanid isopod,
Speocirolana pubens, on January 3, 1977, in this small cave
(type locality) near San Nicolás de los Montes, SLP, about
46 km NW of Ciudad Valles, not 30 km from Valles as given
in Bowman’s 1982 description. No fishes were found. The
cave is about 19 km north of Cueva del Fraile and 26 km
northwest of the Micos Area; the elevation is about 800 m.
This cave is mentioned here as one of the few caves with
aquatic fauna reported west of Micos. Speocirolana pelaezi
also is known from this area (Reddell 1981), but even drip
pools may have such isopods.
Regarding Speocirolana pubens, William R. Elliott collected a female in Cueva del Ojo de Agua de Manantiales,
Tamaulipas, in the Sierra de Guatemala, on September 3,
1979. This species is not known from any Astyanax cave,
but substantial aquatic habitat is all that matters in the search
for cavefishes. There are other caves near San Nicolás de
los Montes that have been explored, but no Astyanax were
found, and the elevations may be too high at 600 to 1,700 m.
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The Guerrero Fish Populations.
Astyanax aeneus as a Comparative Cavefish Model
Luis Espinasa*
Abstract
In this article I review the available information on a
species of cavefish, Astyanax aeneus, that inhabits two caves,
Gruta de las Granadas and Resumidero La Joya, Guerrero,
in southern México.
The recent emergence of the Mexican blind tetra or
“Mexican cavefish,” Astyanax mexicanus, as a model of evolutionary developmental biology is a consequence of two major
factors. First, the genetic basis of many of its troglomorphic
features, including blindness and depigmentation, are now
better understood. Second, the comparative method has been
applied. That is, valuable insight was obtained by comparing
developmental processes in closely related organisms such
as the surface morph and the cave morph of A. mexicanus.
The value of the comparative method has been limited by
the fact that studies have been, for the most part, limited
to a single species that inhabits caves and surface streams
located within the general area of the Sierra de El Abra, in
northern México, where gene flow is always a possibility.
The tetra, A. aeneus, has many favorable attributes that can
make it the comparative model system of the blind tetra, A.
mexicanus. The evolution of their morphology and behavioral features closely resemble their northern counterparts,
but were developed independently and convergently. But
most important, A. aeneus has joined A. mexicanus in the
genomic era. Genetic studies are under way and its genome
has been sequenced.
Resumen
En este artículo reviso la información disponible de una
especies de pez troglobio, Astyanax aeneus, que habita dos
cuevas, la Gruta de las Granadas y el Resumidero La Joya,
Guerrero, en el sur de México.
El reciente éxito del Tetra ciego de México o “pez ciego
Mexicano” como modelo biológico en estudios de evolución
y desarrollo se debe principalmente a dos factores. En primer
lugar, las bases genéticas de muchos factores troglomorficos, incluyendo la ceguera y la despigmentación, han sido
*School of Science, Marist College, 3399 North Rd,
Poughkeepsie, New York 12601, USA

esclarecidas. En segundo lugar, el método comparativo ha
sido usado. Esto es, al comparar procesos de desarrollo
en organismos filogeneticamente cercanos, tales como
los morfos cavernícolas y de superficie de A. mexicanus,
valiosos conocimientos se han obtenido. Las recompensas
del método comparativo han sido limitadas por el hecho de
que estos estudios han sido usados en una especie tan sola
cuyos morphos habitan cuevas y ríos ubicados dentro de
la misma área general de El Abra, en el Norte de México,
abriendo la posibilidad de flujo génico. El tetra A. aeneus tiene
muchos atributos favorable para convertirse en un modelo
comparativo del tetra ciego A. mexicanus. La evolución de
su morfología y conducta se asemeja a la especie del norte,
pero realizada de manera independiente y convergente. De
gran importancia es el hecho que A. aeneus se ha unido a
A. mexicanus en la era genómica. Estudios genéticos están
siendo realizados y su genoma ha sido ya secuenciado.
Introduction
The Mexican blind tetra, Astyanax mexicanus, has become the most influential model for research on cave-adapted
organisms. Hundreds of papers have been written on the 31
cave populations (Mitchell et al. 1977 and Elliott 2018, this
volume) of the Sierra de El Abra region in Tamaulipas and
San Luís Potosí, in northern México. Topics have been diverse
and spanned from morphology and behavior, to genetics and
genomics. Many of these studies have assumed that at least
some caves were colonized independently, thus allowing for
the extremely interesting idea of repeatable convergence or
parallelism in their independent evolution from surface to cave
morphs (Bradic et al. 2013). A challenge for the independent
convergent theory is that these cave populations inhabit the
same general geographical area and most caves are in contiguous limestone. The hydrogeology of the El Abra region
had a very dynamic history and there is the possibility that
throughout the evolutionary history of the cavefish, capture
and sequestration of the underground streams allowed the
ancestral population(s) to migrate between caves (Mitchell
et al. 1977, Espinasa and Espinasa 2015, Elliott 2015a and
Chapters 2 and 3 in this volume).
That troglobites have migrated underground through
large parts of the El Abra region, including crossing one of
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the major geographic barriers in the region, the Cañon de
la Servilleta, which divides the Sierra de El Abra from the
Sierra de Guatemala, has been supported by DNA studies
(Espinasa et al. 2014a). In conclusion, when two Astyanax
cave populations in the El Abra region share a troglomorphic
character, it is difficult to establish if it is due to independent
convergent evolution, derived from the standing genetic variation of the ancestral surface population, or if it is only that
cavefish were able to migrate underground or above ground
(gene flow) between the different localities throughout their
evolutionary time.
If one wanted to study convergent evolution in troglomorphic Astyanax, the best solution would be to study cave
Astyanax of different species and from broadly different
geographical areas. Cave connections and significant gene
flow would be impossible. Any shared troglomorphic character
would have to be the result of independent evolution and
of great interest to study its genetic convergence. Although
other cave populations of the genus Astyanax have been
reported for the Yucatán peninsula (Hubbs 1938), Costa
Rica (Romero 1984), and Brazil (Trajano 1987), individuals
of those populations do not show troglomorphic features.
Luckily, we do have another true troglomorphic Astyanax
in the state of Guerrero, southern México, A. aeneus. (This
range of this species has been revised; see Elliott Chapter
1 in this volume and Schmitter-Soto 2017.) Regrettably,
despite its potential to be the single clearest case of independent and convergent troglobitic evolution in Astyanax,
this population has received very little attention. To date,
little information has been published (Espinasa et al. 2001,
Jeffery 2009 2012). In the last 14 years some advances in
understanding this population have been achieved, but have

only been presented at scientific meetings or uploaded to
GenBank, and remain unpublished. The purpose of this
paper is to review all available information on this most
important population. Research on the Guerrero populations
is ripe for modern analyses and poised to make significant
contributions in the future.
Cave Descriptions and Biogeography
Gruta de las Granadas. Gruta de las Granadas is a
resurgence found northeast of Taxco, Guerrero, in southern
México, 99°30’37.44”W, 18°34’28.72”N, 1372 msl (m above
sea level). The surface stream that comes out of this cave
is a tributary to the Río Amacuzác, in the Balsas drainage.
While the northern blind tetras are in drainages that empty
into the Gulf of México, Granadas drains into the Pacific.
Granadas is a cave resurgence approximately 180 m long
from which water flows year round (map below). A pile of
breakdown rocks at the entrance of the cave (Figure 13.1)
serves as a partial barrier, which may impede surface fish
from regularly entering the cave except in the rainy season
when the river flows above the breakdown. Two big chambers are then encountered. The stream meanders gently on
their gravel floor. At the end of the second chamber, water
springs from a spacious sump lake room. On the left side
there is a passage that joins the other side of the sump via a
pit of about 3 m. Although it can be down-climbed, a rope
is recommended due to the slippery walls. At this point the
lake is very deep and light from flashlights barely reach its
bottom. From here the stream is wall to wall, about 2 m deep,
and with almost negligible current. Snorkeling with underwater lights is recommended in this area. At the end of this
passage, a second sump is encountered. There are reports that
this sump has been traversed using
specialized cave diving techniques.
N
More dry passages were found, but
N
they were soon followed by another
sump. During the rainy season,
particularly after heavy storms, the
cave drastically changes into a tumultuous brown maelstrom of water.
Undoubtedly at such times surface
fish enter the cave and cavefish are
flushed out.
Conditions in this cave for field
research are excellent. Access to
the cave is provided by either of
two dirt roads, although there are
reports of car vandalism, so caution
is recommended. The cave is short
and nontechnical, allowing for easy
exploration. The first two chambers
have smooth gravel, with little
guano or mud, allowing for the use
grid
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Municipio de Acuitlapan, Guerrero
Brunton compass & tape survey by Joe Cepeda,
Jerry Broadus, and Russell Harmon, 8 April 1968.
Drafted by Joe Cepeda and Russell Harmon,
Association for Mexican Cave Studies.
Reformatted by Elliott, 2015.
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of fragile equipment. One can even dig temporary pools in
the gravel where fish can be stored for behavioral studies.
The water is crystalline and transparent, so if one is cautious
not to disturb the bottom sediment, direct observation of
the fish swimming in their environment can be done with
snorkeling equipment. The Granadas population consists
of surface fish mixed with troglomorphic fish. Fish with
some degree of troglomorphy are the minority, therefore a
casual observer looking at the fish swimming in the lake is
most likely to see only the surface morph. Two techniques
have been employed to enhance collection of troglomorphic
fish. One is to use seine nets in the meandering portion of
the stream, followed by selection of the troglomorphic fish.
The other is to visually spot fish while snorkeling in the
lake with underwater lamps, and collecting the individuals
of interest with a hand net.
The stream emerges in between the boulders, about 10
m below the entrance of the cave. This surface stream has
hundreds of surface Astyanax individuals. They are fully eyed
and pigmented. In the course of scores of collecting trips,
only once has a fish been collected in this surface stream with
some degree of eye degeneration. Since undoubtedly some
of the troglomorphic fish are flushed out of the cave, natural
selection against the cave morph on the surface must be high
to eradicate them. This surface population is itself of interest.
It is a perched surface population effectively isolated from
the Amacuzác river main population. Approximately 300 m
downstream from the cave entrance there are two waterfalls
of 32 m and 20 m in height, respectively. Tourists regularly
visit the area to admire these majestic waterfalls (see for
example https://www.youtube.com/watch?v=yzGhOCf_cug).
They are followed by multiple waterfalls of lesser height.
This surface stream has a high gradient, with the first 1.5 km
of its path losing 200 m in altitude. These waterfalls serve
as a barrier and isolate the upper surface stream population
and the cave population from the downstream fishes. The
stream eventually joins the Amacuzác River at the town of

Huajintlan, which is 9.5 km away and at an altitude of 935
msl. The Amacuzác River also has abundant surface A. aeneus.
Granadas is the main drainage of two vast areas. To its
south there is the Tlamacazapa Plateau. This a large limestone
plateau with no surface streams. Cave exploration in this
area has encountered many promising caves and pits, but
their exploration has always been stopped before reaching
the water level. High concentration of CO2 in the area has
been a major factor.
The other area drained by Granadas cave is to the east.
There is a series of ridges and valleys north of the city of
Taxco. The area is famous for its sport caves, Resumidero
de Zacatecolotla, with no fish, and Resumidero La Joya,
which has fish (map), and others. Both rivers include stream
passages and underground pits. No surface streams enter
either of these caves. The general trend of both caves is in
the direction of Granadas (map). La Joya (map) is the longest
(3377 m) and the deepest (235 m).
Resumidero La Joya. Many pits have to be descended when exploring this cave, with the last one being 45 m
deep. The end chamber of La Joya is about 123 m above
the elevation of Granadas. A stream menders gently through
the final chambers of La Joya until it disappears into the
final sump. Astyanax aeneus are encountered in these last
galleries. Round trips to this cave typically are long (~20
hrs) and technical. Due to the difficulties of exploring the
deepest chambers of this cave, apart from documenting the
presence of these fish, only one trip has been successful in
collecting a handful of specimens.
The La Joya Astyanax population is deeper within the
underground system and somewhat perched above Granadas
and its surface stream. La Joya is a much more strenuous cave
to visit and therefore trips and observation time have been a
small fraction of that dedicated to Granadas. Nonetheless, a
general conclusion is that at La Joya, despite being a somewhat perched population, isolated from direct gene flow from
surface fish, and based exclusively on pigmentation levels
and eye size, troglomorphic specimens do
not appear to be at a higher frequency than
at Granadas. See further discussion of this
population below.
Taxonomy
There is much disagreement on the
taxonomy of the Mexican Astyanax. While
some authors prefer to include the blind
tetras within A. fasciatus, others believe that
Figure 13.1. Entrance of Gruta de las
Granadas by Google Earth photographer
León Morales, with permission. Notice the
stream gently meandering around a sand dune
and the breakdown rocks at the entrance.
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Astyanax from northern México is A. mexicanus (or A. jordani for the cavefish) and fish from south of Punta del Moro,
Veracruz, are A. aeneus (e.g., Obregon-Barbosa et al. 1994).
This is fairly ambiguous. For example, some blind tetras from
northern México have mitochondrial DNA closely related to
their southern counterparts (Dowling et al 2002). The status
of the Astyanax from the river Balsas drainage, to which the
Guerrero cave populations belong, is not totally clear either.
According to Contreras-Valderas (1988) they are either A.
aeneus or a separate species altogether. The Guerrero cave
populations have been included within A. aeneus in reports
at scientific meetings and in GenBank. For consistency, we
will follow this criterion here.
Morphology
The Granadas population consists of fully eyed and pigmented fish mixed with troglomorphic fish with a gradation of
different levels of pigmentation (Figure 13.2) and eye development (Figure 13.3, 13.4). Although some specimens can be
highly depigmented, no fully albino specimen has ever been
found. Espinasa et al. (2001) subdivided the population into
four categories depending on eye degeneration: 1) Eyeless:
eye sockets overgrown with tissue to cheek level; 2) sunken
eye: eye socket appearing as a small pit; eye size reduced
somewhat; 3) reduced pupil: iris tissue enlarged to almost
occlude the pupil; eye size may or may not be reduced; 4)
eyed: eyes normal or nearly normal.
Asymmetrical degeneration of the eyes (Figure 13.5),
such that one eye is more degenerate than the other side, is
common. Reduction in eye size and pigmentation, although
often correlated, are not necessarily linked. Highly reduced
eyes can be found in fully pigmented fish, and vice versa.
The fully eyed and pigmented fish appear to come from the

surface and is the most common morph in Granadas cave
(90%). Fish with some degree of troglomorphy constitute
only about 10% of the population.
When histological studies are done of the eyes in the
troglomorphic fish, the following modifications can be found:
lens reduced or even absent; reduction in the size of the
pupillary opening; thickening of the cornea; modification in
size of the chambers; flattening of the pigmentary epithelium;
reduction of size, organization, number of layers and even
absence of the retina. Modifications in different structures
(Figure 13.4) may be independent from one another, such
as eyes in which the retina is reduced but the lens remains,
or retina is present but lens is absent.
The Guerrero fish corroborates previous reports (Fack
and Wilkens 1988) that within Astyanax and other vertebrate
eyes, there are two subunits of differentiation. On one hand,
the lens plays a dominant role and influences the degree of
development of the pupillary opening, cornea, and vitreous
body. On the other hand, the retina is closely tied to the development of the pigmentary epithelium, the lens muscle,
and probably the vitreous body.
Brain morphology is variable within the Granadas
population, but troglomorphic fish generally have smaller
mesencephalon and tectum opticum (optic lobes) than their
epigean counterparts, but larger prosencephalon. The skull is
also modified in ways similar to the northern blind tetras. In
those individuals that show eye reduction, the circumorbital
bones expand into the orbit to the area previously occupied
by the eye. Furthermore, circumorbital bones get fused or
subdivided, although the degree at which this occurs is
highly variable. Asymmetry in the number of fragments of
circumorbital bones can be found from one side to the other
of the head.
Behavior
As would be expected with organisms
with reduced vision capabilities, behaviors
facilitated through visual cues are reduced
in the troglomorphic fish from Granadas:
a) While epigean A. aeneus fish have a
strong response to light and show a preference
for dark places (scotophilia), troglomorphic
individuals show no preference for light or
darkness.
b) The epigean fish aggregate in groups,
while schooling behavior is much reduced
in the troglomorphic fish.
Figure 13.2. Variability in pigmentation in
the Granadas cave population. Top, pigmented specimen; bottom, depigmented
specimen. Higher degrees of depigmentation
have been observed, but not photographed.

229

Chapter 13—The Guerrero Fish Populations

Figure 13.3. Some of the different types of
eye abnormalities seen within the Granadas
cave population. Top and bottom rows are
the two sides of the same individual. Notice
there is high variability between either
sides of the face. Notice as well variability
in naris width within the population. The
individual on the left has the broadest naris
and the one in the center has the thinnest
one. Head shape is also highly variable, with
the individual on the right having a hump
on top of the naris. Scale for all is 5 mm.

the extended taste bud area on the ventral
side of the head (Wilkens 1988).
Classic Genetics

c) The epigean fish are extremely aggressive and attack
each other when kept in a tank, while the troglomorphic fish
display reduced aggressive behavior.
While these three behaviors could simply be explained
by a reduction in visual capabilities, it is of interest that in
the northern populations these same behaviors have been
shown to be controlled by genetic factors other than simple
reduction of vision. It is likely that in A. aeneus this will
also be the case because some of the troglomorphic fish used
in the test were those with reduced pigmentation, but still
retained large and presumably fully functional eyes. Future
studies should resolve this issue.
Another behavior that in the northern populations has
been shown to be independent from vision is feeding behavior. The two morphs search for food at significantly different
angles with respect to the horizontal. This exact pattern is
shown in A. aeneus, suggesting again than in the Guerrero
population, living in the cave environment has selected for
genetic modifications of their behavior. Troglomorphic fish
at Granadas use a smaller angle (about 50°) from the horizontal and epigean fish use a larger angle
(about 70°) from the horizontal. It has been
proposed that this low feeding angle in
northern cavefish give them the advantage
of being able to efficiently point to the floor
Figure 13.4. Examples of eye degeneration
observed in the Granadas population. A. Fish
with both a lens (L) and a well-developed
retina (R). B. The eyes of this fish have a welldeveloped lens, but the retina is absent. Sclera
is also enlarged. C. On the contrary, this fish
has some rudiments of the retina, but there is
no lens. The cornea is also greatly enlarged.

Classic Mendelian crosses between cave
and surface A. mexicanus give progeny with
intermediate means of eyeball sizes and levels of pigmentation. With these crosses, it has been determined that the
regression of eyes and pigment is additively polygenic. At least
six genetic factors having been calculated to be responsible
for eye reduction. In the case of pigmentation, the albino
and brown alleles are recessive. Furthermore, no phenotypic
linkage has been found: for example, eye and melanophore
genes show independent inheritance (Wilkens 1988)
Although Granadas cavefish have been kept in the
laboratory for many years, no serious attempts have been
done to breed them. There is just one case of successful
breeding. About ten live troglomorphic fish from Granadas
were deposited in a tank at William Jeffery’s laboratory at
the University of Maryland, where he also keeps many tanks
with the northern A. mexicanus. The Granadas tank had
an assortment of individuals with evident eye or pigment
regressions. At Jeffery’s laboratory, conditions are set to
enhance spawning following cyclical time frames and nets
are set at the bottom of some tanks to capture the eggs. The
tank holding that Granadas specimens seldom received such
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nets. Nonetheless, on one occasion it was noticed that fish
had spawned and their eggs were allowed to develop into
adult fish. The phenotypes of the adult specimens in the tank
were not recorded (many of the original specimens had died
by then), but it is likely that the progeny were the result of
more than a single breeding pair. Although there is some
variability in eye size, all progeny have well-formed eyes
close in size to epigean fish. Variability in intensity of pigmentation is also present, but again, they are all pigmented
at levels similar to epigean fish.
The phenotype of this brood is consistent with the aforementioned crosses between cave and surface specimens of
A. mexicanus. The population at Granadas cave is a hybrid
population between cave and surface specimens. The parental
individuals in the tank at Maryland, despite all of them being
troglomorphic, showed a combination of characters in which
some individuals had primarily regressed eyes and others
reduced pigmentation. Results suggest that in the specific
parents of this brood, each parent carried different mutations
in the eye/pigment gene systems. These non-functional rudimentary genes are recombined in the offspring specimens,
where gene expression may be restored. The overall expression of the eye and pigment alleles appears to be dominant
towards the epigean phenotype.
Molecular Genetics
When mitochondrial DNA (mtDNA) was sequenced
for the northern A. mexicanus populations, large divergence
between some of the cave populations and the nearby
streams was found. This lead to the recognition that two
waves of colonization by surface fish had invaded the cave
environment in the El Abra region. Using molecular clocks,
Ornelas-Garcia et al. (2008) estimated that Mesoamerican
colonization and expansion of Astyanax from South America occurred about 7.8–8.1 mya. Their data also show that
the divergence between the old stock and the new stock of
Mexican Astyanax occurred about 4.6 mya. Finally, the first
and “old” wave of colonization of the cave environment
appears to have occurred sometime between 4.6 and 1.12
mya. Divergence between A. mexicanus and A. aeneus thus
probably occurred somewhere between 8.1 and 4.6 mya.
As with many calibrations of molecular clocks, these dates
should be considered approximate dates.
To study if the Granadas cavefish derive from a young
or an old colonization event, mitochondrial DNA in the
Guerrero fish has also been sequenced (Espinasa 2011).
Four troglomorphic fish from Gruta de las Granadas, four
surface fish collected in the surface stream directly outside
of the cave and before the waterfalls, and four surface fish
collected where the Granadas stream joins the Amacuzác at
Huajintlan were used. Genomic DNA, amplification and
sequencing of the mtDNA for the 16S rRNA fragment followed standard protocols and primers (Espinasa and Giribet

2009). Results showed that all 12 specimens had an identical
sequence (GenBank# KP976112). Cave specimens did not
show any differences when compared with the Amacuzác
fish. When this same 16S rRNA fragment was sequenced in
the old and young lineages in northern México, they showed
a 3 bp (base pair, 0.5%) difference. While the 16S rRNA
has too slow a molecular clock to give high resolution, it
would appear that the Granadas population derived from a
young colonization. Alternatively, recent hybridization with
surface fish has fixed the surface mitochondrial haplotype,
just as it is known to have happened at Cueva de El Pachón,
Tamaulipas, in northern México (Yoshizawa et al. 2012).
A gene known to be involved in pigmentation has also
been sequenced in A. aeneus (Gross et al. 2013b). Genetic
analyses in the northern A. mexicanus have revealed the identity of a gene called Mc1r which controls pigmentation. This
particular gene has repeatedly and independently mutated in
several of the northern cave populations in the convergent
evolution of reduced pigmentation. To determine if Mc1r is
vulnerable across different species of cavefish to the accumulation of coding sequence mutations, the coding structure
of Mc1r in both depigmented Granadas troglomorphic forms
(n=11) and surface-dwelling forms (n=12) was sequenced. It
was found that full-length sequence primers that successfully
amplified Mc1r in A. mexicanus failed to amplify the entire
open reading frame in A. aeneus. This implies sequence
divergence between the two species in the 5’ or 3’ regions
of the Mc1r open reading frame (ORF). A second approach
using degenerate PCR primers successfully amplified a
significant region of the ORF of Mc1r in all individuals.
Significant sequence variation was found, including a variety
of SNPs (single nucleotide polymorphisms, frequently called
SNPs or “snips”), which were shared broadly among cave
and surface-dwelling morphs. No clear correlation could be
observed between Mc1r genotypes and the reduced pigmentation phenotypes, implying that this gene may not mediate
reduced melanic phenotypes in A. aeneus cavefish. The most
interesting result was that one cave individual harbored a 7
bp deletion that is predicted to cause loss-of-function of the
Mc1r gene product (GenBank# KJ139685.1). Interestingly,
this deletion is different from the 2-bp deletion that was
originally identified from the northern A. mexicanus Cueva
de El Pachón population. Moreover, the unexpectedly high
level of sequence and allelic variation in both surface and
cave specimens may indicate copy number variation and
gene duplication of the Mc1r locus in the southern Astyanax
aeneus population.
Genomics
The emergence of the Mexican blind tetra, A. mexicanus, as a model of evolutionary developmental biology
has recently been enhanced by the completion of genome
sequencing projects. The surface fish and Pachón fish
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transcriptomes (Hinaux et al. 2013; Gross et al. 2013) as
well as the sequencing of the genome of Pachón fish have
been done (McGaugh et al. 2014). This genome draft was
assembled to a size of 964 Mb (million bases). The total gene
set contains 23,042 protein-coding genes. The information
that this wealth of data will provide will be remarkable. To
fully obtain the rewards form this wealth of information,
the comparative method should be applied. That is, valuable
insights are being obtained by comparing the genomes in
closely related organisms such as the surface morph and the
cave morph of A. mexicanus. But again, this comparative
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method will be limited by the fact that these transcriptomes
and genomes are from a single species whose two morphs
inhabit caves and surface streams located within the same
general area of the El Abra, in Northern México, where
Figure 13.5. The La Joya cave specimen
with external modifications in one
eye. Images are from both sides of the
face in the same specimen. Eyes are
asymmetric and in one side the pupillary
opening is enlarged. Surrounding tissue
is somewhat degenerated. Notice as
well that the specimen is pigmented.
Figure 13.6. A. For comparison, the eye
histology of a Granadas fish where the retina
(R) is layered and well conserved. B-D Eye
histology of the La Joya cavefishfrom Figure
13.5. Notice that while the lens (L) is present,
most layers of the retina are degenerate
or even absent, with the exception of the
pigmented epithelium (P). C. Amplification
of the posterolateral eye. D amplification
of the posterior portion of the eye.
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gene flow has occurred among them. To fully obtain the
rewards of the comparative method, the genome of surface
and cave populations of different species of Astyanax from
broadly different geographical areas, which unequivocally
had independent and convergent troglobitic evolution, would
have to be compared. This is not just a dream for the future.
The genome of both surface and troglomorphic A. aeneus
have just been sequenced at ~10x coverage (McGaugh
pers. comm). The Guerrero fish are soon to be a tool of the
genomic era as well.
Resumidero La Joya Population. One could assume
that since it is more isolated from surface gene flow, that this
fish population should be more troglomorphic. Surprisingly,
this is not the case. Fish in Resumidero La Joya appear to
be highly pigmented and with large eyes. In the single collecting trip when 15 samples were collected, all specimens
had large eyes and were pigmented. Only one of them had
a somewhat deformed pupil (Figure 13.5). The eye of this
specimen was sectioned and histologically analyzed. While
the lens and other structures were present, the retina was
highly degenerate (Figure 13.6).
It would appear that at La Joya, cavefish have externally
large eyes but are effectively blind. This supports the notion
that evolution may act strongly against “vision”, but is less
strong or irrelevant against “eyes”. Regrettably, one single
fish is insufficient to draw conclusions. Until further studies
can corroborate this phenomenon with more samples, at this
point it is unclear if the whole population is blind despite
being eyed, or if only a few individuals have degenerated
retinas, just as is the case in Granadas.
The Tlamacazapa plateau also has caves that drain into
Granadas. Regrettably, exploration of them has yet to reach
the aquifer. Could it be that more troglomorphic fish can be
found in these as of yet unexplored caves? It is another interesting hypothesis that will require new discoveries by cavers.
Discussion
In both morphology and behavior, the troglomorphic
fish of Granadas and La Joya caves are intermediate between
surface fish and the fully blind fish of northern México. The
population of cave-dwelling A. aeneus is similar in many
ways to the hybrid swarms formed by surface and cavernicole
fish of two of the classic cave localities of blind tetras; La
Cueva Chica (Breder 1942; Romero 1983) and Cueva del Río
Subterraneo (Bibliowicz et al. 2013; Espinasa et al. 2014b).
The Guerrero cave populations lack the charismatic,
eyeless and fully depigmented fish of the northern cave
populations. Furthermore, any study conducted on them will
be hampered by the effects of hybridization. Nonetheless,
studying this population should become a priority. If one wants
to study convergent evolution in troglomorphic Astyanax,
the best solution is to study cave populations of different
species of Astyanax from broadly different geographical

areas, where cave connections and direct gene flow can be
dismissed. All cave populations in northern México, due to
their contiguous biogeography, have some gene flow among
them through underground or above ground paths (Bradic et
al. 2012). The Guerrero cavefish are the single case where
shared troglomorphic characters can be hypothesized a priori
to be the result of independent evolution. There are certainly
cases where convergence for the northern populations has
been proven (e.g. Protas et al., 2006), but it remains a fact
that for the northern populations, each proposed convergent
character requires extensive molecular and sequencing validation due to the possibility of gene flow among localities.
The Guerrero cavefish populations have many favorable
attributes as a comparative model system in developmental
biology of the blind tetra. Their morphology and behavior
closely follow their northern counterparts. Gruta de las Granadas may also be one of the most comfortable cave localities
where to conduct studies in the field, but most importantly,
A. aeneus has joined A. mexicanus in the genomic era.
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Conclusions and Future Work
William R. Elliott
We can try to estimate the ages of caves and explain
the hydrogeology of the El Abra Region, but this exercise
is fraught with pitfalls (sótanos?), because there are almost
no empirical data available on the ages of the caves, and all
is based on inferences from different lines of evidence. I
have worked from old studies, new publications, and INEGI
geologic coverages relating to mapped limestones, shales,
and lavas.

El Abra Hydrogeology and Cavefish Distribution
1. There is no strong evidence of sulfidic speleogenesis in
the El Abra caves. No gypsum, pyrites, or related telltale
deposits have been mapped or reported in the many caves
that have been studied. The morphology of some caves on
the crest may allow an early sulfidic origin, and gypsum
deposits could have been removed later by groundwater
circulation, erasing the evidence. See Chapter 2 on hydrogeology. Mineralogical studies are needed.
2. Cave ages cannot be based reliably on current elevations. This is because uplift occurred at different rates
and times in different parts of the El Abra Region, e.g.
the Gómez Farías caves are morphologically young, not
old, and the local karst must be relatively young because
karst development there was delayed by overlying lava
flows from the east, on top of shales, on top of limestone.
The lavas had to erode away to allow karst development,
and based on the close juxtaposition of lava, shale, and
limestone on the west edge of the Sierra de los Mangos,
this uncovering of limestone happened fairly recently.
See Chapters 2 and 6 (Gómez Farías Area).
3. Cave ages cannot be reliably based on phylogenetic ages
of cavefishes. The ages of caves and different populations
of cavefishes are not necessarily correlated. These ages
could be correlated in some areas. Sótano de Yerbaniz has
been called an “old population” or “old cave” (Wilkens
1988, Gross 2012), yet morphologically the cave entrance
is relatively young, the youngest entrance in the Yerbaniz
Cluster. The Yerbaniz Cluster could have been colonized
from pre-existing cavefishes from the Sistema de Los
Sabinos when the water table rose above a local subterranean drainage divide; this could have been thousands
of years ago or even recently. See Chapter 3 on Astyanax
biology and Chapter 9 on the Yerbaniz Cluster.

4. Groundwater connections among caves are four-dimensional. In the Gómez Farías area the relatively young
caves probably were colonized by cavefishes from below
via “vertical pumping” when groundwater rose up to 100
m into the caves (third dimension). Such events may be
infrequent, after extreme storms (time being the fourth
dimension). The massif of the high Sierra de Guatemala
provides the great hydraulic pressure to drive this vertical
pumping (Chapter 6).
5. Bonet’s (1953) observation about different cave levels corresponding to different stands of nacimientos
probably is true. This may work especially in regard to
deep, multi-level caves such as Sótano de Vásquez, which
has six levels and a small catchment basin, much smaller
than the cave probably had early in its development. But
a perched cave lake, like that in Cueva de El Pachón, may
not fit the model because it did not develop in relation
to a major nacimiento, but was a local development, a
minor swallet and nacimiento on the west side of the
range. Pachón could be of old to moderate geologic age
as far as we know. See Chapters 7 and 8.
6. An empirical method of dating the caves is needed in
the Sierra de El Abra Region, based on mineralogy,
isotopic dating and paleomagnetic dating of speleothems
and other deposits, to set minimum ages for different cave
types, rather than using secondary inferences from today’s
elevations or perceived phylogenetic ages of cavefish
populations, which may relate to ancestral populations.
7. Extensive dye tracing is needed to work out the hydrological connections among the caves. Dye tracing would
take a great amount of work and time because some cave
clusters may only share flow paths after extreme storms
on a time scale of years to hundreds of years. Some old
connections probably were lost long ago as groundwater
systems evolved and uplift continued. Gene flow could
be incremental, with some genes passed long ago, and
some passed episodically with major storms. Apparent
gene flow or genetic similarities among distant cavefishes
does not prove current, direct hydrological connections,
and may be a ghost of the past, but which past?
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8. Eleven caves have not yet been sampled for modern
genomics studies, as far as I can determine from the
literature. They are listed from north to south: Sótano
(Sumidero) de Jineo, Sótano Escondido, Bee Cave, Sótano del Venadito, Sótano del Tigre, Sótano de la Roca,
Sótano de Soyate, Sótano de Jos, Cueva de Otates, Cueva
del Lienzo, Los Cuates.

5. Dye tracing studies should be done at these six caves:
Yerbaniz, Japonés, Matapalma, Venadito, Vásquez,
and Caballo Moro. Traps should be set at the expected
resurgences, but also at alternative streams such as Arroyo Grande, other caves, and several resurgences south
of Gómez Farías. This would require long-term funding,
with bases in Ciudad Valles and Ciudad Mante.

9. Key, deep phreatic populations, such as Venadito and
Soyate, have not been sampled genetically. Until these
populations receive genomic studies, no complete picture
of the evolution of the El Abra cavefishes can be drawn.

6. Municipal and private wells around Ciudad Valles
should be sampled for cavefishes. This is based on a
conversation the author had with a man in Ciudad Valles
in 1969, who claimed that he had found blind fishes when
he dug a water well on his property in town.

Future Work and Hypothesis Testing
1. Researchers should sample cavefishes from unsampled
caves, to share and conserve the samples and wild
populations for science and conservation.
2. Cavefishes especially should be sampled from deep
caves for genomics studies.
Hypothesis 1: The populations of Soyate and Venadito
represent deep aquifer populations that are different from
most known caves.
Hypothesis 2: A single metapopulation is widespread in
the deep aquifer.
3. Sótano de Soyate should be studied in detail. A team of
biologists and cave divers should study the distribution
and status of cavefishes in the lake and basic parameters
of the water column. Gut analysis, fat content, behavioral
studies, study of aquatic invertebrates and potential food.
4. Sótano del Tigre and Sótano del Venadito each may
contain two demes of cavefishes because of different
cave levels.
Hypothesis 3: The level 2 deme in Venadito is related to
Pachón while the level 6 deme is related to the Yerbaniz
Cluster.
Hypothesis 4: The level 2 deme in Tigre is related to the
Yerbaniz Cluster while the level 3 deme is related to the
Sistema de Los Sabinos.

7. Sótano de Vásquez should be remapped in detail.
Mineralogical sampling for speleothems for age dating
and identification of unusual minerals, such as gypsum,
pyrites, and other signs of sulfidic speleogenesis.
8. The Tamasopo Area should be explored for cave and
surface Astyanax.
9. Cavefish researchers should share cave locations and
data with each other and qualified cavers through the
AMCS. Cave locations generally should not be posted
in public. Biological research data is proprietary until
published.
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Appendix 2

Glossary of Scientific and Mexican Spanish Terms
William R. Elliott
anticline, a fold in geologic strata in the form of an arch
arroyo, a wet weather streambed
basalt, lava or basalto in Spanish
base level, the lower limit for an erosion or dissolution
process. Cavers often use this term for the normal, low
water table, but that is different. See water table.
bitumen, dark, flammable, but relatively nonvolatile hydrocarbons that occur naturally or are obtained by fractional
distillation of petroleum; tar or asphalt.
Cañon de Servilleta, the river canyon northwest of Cd.
Mante, through which flows the Río Ocampo (formerly
Río Boquillas), which becomes the Río Comandante
north of Cd. Mante
carbonate platform, a flat-topped reef with limestone-forming marine life
Ciudad or Cd. Mante, a city near the northern Sierra de El
Abra, Tamaulipas
Ciudad or Cd. Valles, a city near the southern end of the
Sierra de El Abra, S.L.P.
caliza, limestone
cerro, a hill or peak
convergent evolution, the independent evolution of similar
features in species of different lineages, such as degenerate
eyes in fishes derived from different surface (epigean)
ancestors. See parallel evolution.
cueva, a walk-in cave as opposed to a sótano or resumidero
(vertical) cave
Cretaceous, the geological period from about 145-100 Mya
(million years ago)
dolina or doline, a large sinkhole
drop, pitch, pit, a pit requiring vertical equipment to descend; tiro in Spanish.
EvoDevo, evolutionary developmental biology is a field
of biological research that compares the developmental
processes of different organisms to infer the ancestral
relationships between them and how developmental
processes evolved
El Abra, literally “the opening” or pass, refers to two, nowdry river passes at the northern and southern ends of the
Sierra de El Abra
epigean, something from the land surface (epigeum) as
opposed to hypogean (cave)
genome, the genetic material of an organism, the DNA (or
RNA in RNA viruses). The genome includes the genes
(the coding regions), microsatellites, and the noncoding

DNA, as well as the genetic material of the mitochondria
and chloroplasts (in plants) apart from the nucleus.
genomics, the branch of molecular biology concerned with
the structure, function, evolution, and mapping of genomes
GIS, geographic information system, SIG in Spanish
GPS, global positioning system, SPG in Spanish
Gómez Farías, a small town at the northern end of the
region, Tamaulipas
gruta, a large cave
hypogean, referring to subterranean species and objects
hypogene karst processes are caused by deep circulation of
groundwater independent of meteoric circulation, and in
some cases deriving from magmatic fluid sources
karst, landscapes formed by the dissolution of soluble rocks
such as limestone, dolomite, and gypsum, with underground
drainage systems, caves, sinkholes, dolines, and springs;
karso or karst in Spanish.
kya, thousands of years ago
joint, a more-or-less vertical crack in bedrock, along which
caves often form through dissolution by groundwater
lutita, shale
Micos caves, three fish caves south of Micos and Las Crucitas, S.L.P.
INEGI, the Mexican federal mapping agency, Instituto
Nacional de Estadística, Geografía e Informática
La Huasteca or Huastecan Region, a region along the Gulf
of Mexico, which includes parts of Tamaulipas, San Luis
Potosí, Veracruz, Puebla, Hidalgo, and Querétaro. Encompasses the “Sierra de El Abra region.” Huasteca Potosina
is the portion in San Luis Potosí, Huasteca Tamaulipeca
is the portion in Tamaulipas. Huastec (Huasteco, Wasteko) is the language still spoken by many in this area,
which is related to the Mayan languages farther south.
lienzo, a barbed wire fenceline in northeastern Mexico
(“canvas” in conventional Spanish)
microsatellite, a section of DNA with short nucleotide
sequences repeated many times, the number of repeats
varying between members of the species: used as a marker
in determining genetic diversity, identifying important
genetic traits, and in forensics, population studies, and
paternity studies
msl or amsl, above mean sea level
Mya or mya, millions of years ago
nacimiento, literally “birth,” a large spring (manantial) or
resurgence (see Table 2.2)
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Neogene, the later portion of the Tertiary Period and Cenozoic Era, 25-1.8 Mya, including the Miocene and
Pliocene Epochs
ojo de agua, literally “eye of water,” synonymous with
nacimiento or manantial
Paleogene, the earlier part of the Tertiary Period and Cenozoic Era, 65-25 Mya, including the Paleocene, Eocene,
and Oligocene Epochs
parallel evolution, the development of a similar trait in
related, but distinct, species descending from the same
ancestor, but from different clades (branches).
phreatic or phreas, relating to the saturated groundwater
zone below the water table
pleiotropy, genes that have multiple effects, some of them
obscure
polje, a closed karst valley with no surface outlet, which
may fill with water and drain out through caves
polygeny, traits that are controlled by multiple genes, such
as eye development
poza, a pool
pozo, a well or deep pit cave
Quaternary, the latest Period of the Cenozoic Era following
the Tertiary Period, including the Pleistocene and Holocene
Epochs, from 1.8 Mya to now
resumidero, a swallet cave that takes much runoff (also
see sumidero)
río, a river
ríos north to south (see regional map):
Río Sabinas, from Nacimiento del Río Sabinas to Río
Guayalejo
Río Frío, from Nacimiento del Río Frío to Río Guayalejo
Río Chamal, the proposed river that used to flow through
Puerto Chamalito, but is now subterranean
Río Ocampo or Río Boquillas, flows through two canyons
to Río Guayalejo
Río Comandante, the Río Ocampo east of the Sierra
Cucharas
Río Guayalejo, flows to the Río Tamesí
Río Capote, Valle de Antiguo Morelos, flows to the Río
Ocampo
Arroyo el Lagarto, the upstream (southern) part of the
Río Capote
Río San Rafael de los Castro, from a nacimiento of the
same name
Río Mante, from the large nacimiento near Ciudad Mante
Río Santa Clara, from a small nacimiento
Río Tantoán, east of Venadito
Río El Salto, near Micos
Río Naranjo, from Micos to Río Valles
Arroyo Grande (Río Puerco), flows south in the Valle de
Antiguo Morelos to La Lajilla lake, then to the Río Valles
Río Sabinos, the river that used to drain the Los Sabinos
area, now subterranean to the Río Choy

Río Choy, from the large Nacimiento del Río Choy to
the Río Tampaón
Río Valles, west of Ciudad Valles to the Río Tampaón
Río El Puente de Diós, near Tamasopo, west of Ciudad
Valles
Río Tamasopo, flows to Río Gallinas
Río Gallinas, flows to Cascada Tamul into Río Santa María
Río Santa María, flows out of the Sierra de Tamul to the
Río Tampaón
Río Tampaón, receives the Río Valles, flows to the Río
Pánuco
Río Coy, flows to the Río Pánuco near Tampico
rudist or rudistid, fossil bivalve molluscs, common in
Jurassic and Cretaceous limestones. The reef-building
forms of the Cretaceous had one valve that became a flat
lid, with the other valve an inverted spike-like cone. See
Bonet 1953, Appendix 6.
Salsipuedes Dome, El Abra Limestone hill south of the Río
Tampaón, site of Nacimiento del Río Coy
San Luis Potosí or S.L.P., northeastern Mexican state
containing the southern half of the Sierra de El Abra
sierra, a mountain range (literally “saw”)
Sierra Chiquita, a range east of Gómez Farías
Sierra Cucharas, literally “spoons,” a local name for the
northern Sierra de El Abra and the foothills of the Sierra
de Guatemala
Sierra de El Abra, a low range in the eastern Sierra Madre
Oriental, between Cd. Mante and El Pujal
Sierra de El Abra region, the subject of this book, including the El Abra, lower parts of Sierra de Guatemala
(Cucharas), northern Sierra de Tamalave, and the Micos
and Tamasopos cave areas
Sierra de Guatemala, the high range north of Ocampo and
Gómez Farías, Tamaulipas, but probably a misspelling of
the old name “Sierra de Mateguala”
Sierra de los Mangos, the ridge on which Gómez Farías
is built
Sierra de Nícolas Pérez, an old name for the southern part
of the Sierra de Tamalave
Sierra de Tanchipa, a local name for the Sierra de El Abra
from south of the northern El Abra pass near Quintero to
the southern El Abra pass near Ciudad Valles
Sierra La Colmena, range west of Ciudad Valles, S.L.P.
Sierra Madre Oriental, the larger mountain range in northeastern Mexico, continuous with the Rockies
Sierra San Dieguito, a small range west of Sierra La Colmena, near the Micos caves
sima, a chasm, abyss, or deep sinkhole, often called a “sótano” in Mexico
speleogenesis, cave development
sótano, literally “cellar,” commonly applied to a deep pit
cave in Mexico or sometimes a pit inside a cave
sumidero, a sinkhole or pit cave that may not take runoff.
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See resumidero.
swallet, a stream-capture cave
syncline, a trough of stratified rock in which the beds dip
toward each other from either side. A synclinorium is a
large syncline with superimposed smaller folds.
Tamaulipas or Tamps., the northeastern Mexican state
containing the northern half of the Sierra de El Abra (see
Figs. 1.1 and 1.2)
Tantobal Dome, El Abra Limestone hill south of the Río
Tampaón
tanque or estanque, a water tank or pond
Tertiary, the geological Period from 66-1.8 Mya
tinaja, a water hole or water jar
type locality, the place from which the type specimen of a
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new species is described, also used in geology for describing a formation
vadose, relating to underground water with an air space
above the water table; cave streams and pools
Valle de Antiguo Morelos, the north-south valley west of
the Sierra de El Abra
Valle de Los Mangos, the valley west of Gómez Farías,
Tamaulipas
water table, the top surface of a body of slowly moving
groundwater that fills the pore spaces within a rock mass.
Above it lies the freely draining vadose zone, and below
it lies the permanently saturated phreatic zone. Synonyms
are potentiometric surface and piezometric surface.
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Appendix 3

El Abra Cavers and Scientists
Compiled by William R. Elliott, 3/9/2018
282 people, 862 accomplishments
Years, Dates, Caves, and Roles in Astyanax Field Work and Publications
Abernathy, Miles
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

Cueva Chica

photos of fish caves 1968-1971

Matapalma

Robert W. Mitchell, Francis Abernethy, Tom Albert, trip 2, collected 12

Abernethy, Francis
1968
1969

5/29/1969

cavefishes
1969

5/31/1969

Curva

biology

1969

6/1/1969

Tigre

biology

1971

5/24/1971

Astyanax

photos of Mitchell seining surface Astyanax and field work

1971

5/24/1971

El Abra Region

photos of El Abra pits

Sierra de Peñas caves

Guide to 3 caves near Sierra de Peñas, Damian Carmona, Rancho de

Acuña, Rafael
1974

6/3/1974

Aguacate for William R. Elliott

Adams, Alan
1997

12/28/1997

Venadito

tape

1998

12/29/1998

Venadito

tape

1998

12/31/1998

Venadito

tape

1998

12/31/1998

Venadito

tape

Albert, Richard
1969

1/26/1969

El Abra Region

first pilot who made important cave discoveries

1969

1/26/1969

Japonés

co-discoverer from airplane

1969

1/26/1969

Matapalma

co-discoverer from airplane

1969

1/26/1969

Palma Seca

co-discoverer from airplane

1969

1/26/1969

Piedras

co-discoverer from airplane

1969

1/26/1969

Yerbaniz

co-discoverer from airplane

1969

1/27/1969

Malpaís

Pilot Richard O. Albert, Robert W. Mitchell, Bill Russell, and Francis
Rose discovered S. del Malpaís from airplane.

1969

1/29/1969

Yerbaniz

first surface fish collection, 1st and 2nd levels

1969

1/31/1969

Palma Seca

first cavefish collection

1969

1/31/1969

Piedras

first cavefish collection

1969

5/1/1969

Caballo Moro

co-discoverer from airplane

1969

5/25/1969

Cueva Chica

collecting

1969

5/27/1969

Venadito

mapping flight with W.H. Russell to Sierra de la Colmena, Venadito, la
Nora (in vain)

1969

5/27/1969

Yerbaniz

caught fish at night in Japonés arroyo, Km 485, with Mitchell, Tom
Albert et al.
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1969

5/27/1969

Yerbaniz

caught fish at night in Yerbaniz arroyo, Km 489, with Mitchell, Tom
Albert et al.

1969

5/28/1969

Bee

airplane pilot, mapping flight with Bill Russell to Bee Cave, Malpaís,
Gómez Farías, Ocampo, back to Covadonga

1969

5/29/1969

Cueva Chica

pilot, airplane observations with K. John, W. Russell

1969

5/29/1969

Pachón

pilot, airplane observations with K. John, W. Russell

1969

5/29/1969

Verde

co-discoverer of Sótano Verde from airplane with Bill Russell & Kenneth

1969

5/31/1969

Curva

biology

1969

5/31/1969

Venadito

flew airplane for aerial photos of pit by Mitchell, accompanied by

John

Abernethy
1969

5/31/1969

Verde

observations of deep pit with Mitchell and Abernethy

1969

6/1/1969

Tigre

biology

1969

6/2/1969

Verde

observation of deep fissure seen under NW overhang with Tom Albert &
Don Broussard

1972

2/7/1972

Malpaís

Richard O. Albert explored Malpaís while John and Marjorie Hopkins
waited at entrance.

Albert, Tom
1969

1/29/1969

Yerbaniz

first surface fish collection, 1st and 2nd levels

1969

1/31/1969

Jos

co-discoverer

1969

1/31/1969

Soyate

co-discoverer

1969

5/25/1969

Cueva Chica

photos, collecting

1969

5/26/1969

Jos

first cavefish collection

1969

5/27/1969

Soyate

second to enter cave

1969

5/28/1969

Japonés

collecting trip with Kenneth John and Mitchell. Tom caught iguana in

1969

5/29/1969

Matapalma

Robert W. Mitchell, Francis Abernethy, Tom Albert, trip 2, collected 12

1969

5/31/1969

Curva

biology

1969

6/1/1969

Tigre

biology

1969

6/1/1969

Toro

co-discoverer, first cavefish collection

1971

6/28/1971

Los Cuates

tape

1971

6/28/1971

Los Cuates

mapped cave as “Cueva del Prieto” to first sump (Fish 1974, 2004)

cavefishes

Alexander, Ed
1963

12/25/1963

Tigre

explorer, entrance sketch

1965

1/22/1965

Venadito

discoverer

1965

1/24/1965

Venadito

first explorers

1965

1/26/1965

Pachón

map

1965

11/25/1965

Tinaja

Brunton

1965

12/28/1965

Bee

explorer

1965

5/28/1965

Bee

discoverer

1966

4/10/1966

Bee

first cavefish collection

1966

4/10/1966

Tinaja

map

Allen, Doug
1990

11/20/1990

Venadito

tape

1990

3/12/1990

Venadito

tape

Álvarez del Villar, José
1942

4 & 7/1942

Cueva Chica

early ecological study of cave with team of UNAM cave scientists

1942

4 & 7/1942

Sabinos

early ecological study of cave with team of UNAM cave scientists
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1942

4/3/1942

Sabinos

first cavefish collection

1945

12/7/1945

Pachón

co-discoverer, first cavefish collection

1946

1946

Pachón

described Anoptichthys antrobius from Cueva de El Pachón

1947

1947

Sabinos

described Anoptichthys hubbsi from Cueva de Los Sabinos

Pichijumo

collected 2 eyed Astyanax in upper level

Soyate

partial map

Arroyo

map

1971

Cueva Chica

first cavefish for electrophoresis, Avise & Selander 1972

1971

Pachón

first cavefish for electrophoresis, Avise & Selander 1972

1971

Sabinos

first cavefish for electrophoresis, Avise & Selander 1972

1972

El Abra Region

important publication by Avise & Selander 1972

Jineo

map

Argano, Roberto
1969

11/20/1969

Arias Fernández, Ricardo
1990

2/4/1990

Atkins, Donna
1971

12/1971?

Avise, John

Banda, Javier
2005

11/23-11/25/2005

Barnard, Dale
1998

12/30/1998

Venadito

sketch: dab1 survey

1998

12/31/1998

Venadito

sketch: dab2 survey

Manantiales

Guide and farmer at Cueva de Ojo de Agua de Manantiales

Barragán, Antonio
1978

1978-79

Basset, John
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

12/1971?

Arroyo

map

11/1964

Tinaja

explorer

Fraile

first cavefish discovery in Cueva del Fraile, N of Tamasopo

Tigre

map

Bell, Bill
1964

Berrones, Oscar
1991

1991 or 1992

Bewley, Djuna
1989

12/29/1989

Binney, Frank
1971

12/1971?

Arroyo

map

1971

9/11/1971

Soyate

serviced stage recorder

1973

6/1973

Japonés

map

Bittinger, Craig
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

5/22/1971

Venadito

explorer to -183 m, large fish collection

1972

6/5/1972

Soyate

group of 7 installed stage recorder

Bittinger, Steven
1970

Soyate

tape, wire, photo

1971

10/21-10/22/1971

Molino

map, photo

1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map, photo
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1971

12/1971?

Arroyo

map, photos

1971

12/1971?

Arroyo

map

1971

12/1971?

Arroyo

draft

1971

7/16/1971

Soyate

installed stage recorder 11 m above lake

1971

9/11/1971

Soyate

serviced stage recorder

1972

1971-1972

Molino

draft

1972

1971-1972

Molino

sketch

1972

1971-1972

Molino

map

1972

1972

Tinaja

map

1972

7/1972

Japonés

map

Tigre

explored to Level 3, from Mexico Cave Survey

Nac. del Río Sabinas

cave dive to -55 m, 105 m msl with Bill Stone. Support by Mike McKee

Black, David
1981

12/30/1981

Blevins, Rick
1978

9/3/1978

et al.

Blin, Maryline
2016

3/23/2016

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes

Boehm, Steve
1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

map
early ecological study of cave with team of UNAM cave scientists

Bolívar y Pieltain, Candido
1942

4 & 7/1942

Cueva Chica

1942

4 & 7/1942

Sabinos

early ecological study of cave with team of UNAM cave scientists

1942

4/3/1942

Sabinos

first cavefish collection

1945

12/7/1945

Pachón

co-discoverer, first cavefish collection

Bonet, Federico
1942

4 & 7/1942

Cueva Chica

early ecological study of cave with team of UNAM cave scientists

1942

4 & 7/1942

Sabinos

early ecological study of cave with team of UNAM cave scientists

1942

4/3/1942

Sabinos

first cavefish collection

1945

12/7/1945

Pachón

co-discoverer, first cavefish collection

1953

12/7/1945

El Abra Region

important publication on caves of the El Abra region

1953

1953

Tigre

mentioned Tigre in his El Abra paper

Borowsky, Richard
1994

1/7/1994

Molino

first cavefish samples from Molino for genomics

1995

4/1/1995

Vásquez

first cavefish samples from Vásquez for genomics

1995

4/5/1995

Caballo Moro

first cavefish samples from Caballo Moro for genomics

2008

Caballo Moro

Borowsky expedition 2008

2008

Cueva Chica

Borowsky expedition 2008

2008

Japonés

Borowsky expedition 2008

2008

Nac. de Riachuelo

Borowsky expedition 2008

2008

Toro

Borowsky expedition 2008

Nac. Río Santa Clara

first research cave dive for springsnails for Robert Hershler, -46 m, 34 m

Bowden, Jim
1988

4/1/1988

msl, penetrate 150 m
1989

Nac. Río Santa Clara

cave dive -76 m, 4 m msl, 300 m penetration

Tigre

instruments

Box, Alan
1989

12/26/1989
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Breder, Charles
1940

Cueva Chica

photos of Cueva Chica

1940

1940

Cueva Chica

map, plane table survey

1942

1942

Cueva Chica

important publication on ecology of Cueva Chica

1946

Arroyo

studies of cave, Breder and Rasquin, 1947

1946

Pachón

studies of cave, Breder and Rasquin, 1947

1946

Tinaja

studies of cave, Breder and Rasquin, 1947

Tigre

map

Yerbaniz

first cavefish collection, 3rd level

Broadus, Jerry
1968 2/1/1968
1969 1/1/1969

Broussard, Don
1969

1969, 2014

Yerbaniz

first survey of Yerbaniz

1969

5/30/1969

Matapalma

explorer with Joe Cepeda, trip 3

1969

7/11/1969

Venadito

1969

7/14/1969

Palma Seca

more cavefish collected
Brunton

1969

7/17/1969

Piedras

1969

7/4/1969

1969

7/8/1969

Toro
Curva

1969

7/9/1969-7/31/1969

Yerbaniz

Brunton
Brunton

1969

8/10/1969

Bee

Brunton

1969

8/12/1969

Tigre

Elliott, Broussard, McIntire collected live cavefishes

1969

8/14/1969

Soyate

first survey of Soyate

1969

8/14/1969

Soyate

Brunton, tape

1969

8/2/1969

Venadito

Brunton

1969

8/4/1969

Matapalma

Elliott, Broussard, McIntire collected 14 cavefishes in rimstone pools

Soyate

tape, wire

Roca

co-discoverer

1970
1970

7/1/1970

1971

Brunton
Brunton

Tigre

continued mapping in Tigre with John Fish

1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

1971

Japonés

map

1971

1971

Jos

tape

1971

6/28/1971

Los Cuates

mapped cave as “Cueva del Prieto” to first sump (Fish 1974, 2004)

1971

6/28/1971

Los Cuates

instruments

1971

7/16/1971

Soyate

serviced stage recorder

1971

7/16/1971

Soyate

installed stage recorder 11 m above lake

1971

June-August

Tinaja

mapped 500 m past the cable ladder drop and a clay crawlway explored
for 60 m

1972

1970-7/15/1972

Sabinos

Brunton

1972

6/5/1972

Soyate

group of 7 installed stage recorder

1972

7/1972

Japonés

map

1973

1973

Japonés

draft

1973

6/1973

Japonés
Tinaja

map
explored Left-Hand Water Passage <15m from Arroyo with Mark Stock

1974
1989

12/29/1989

Venadito

stations

1990

11/20/1990

Venadito

sketch: br2 survey

1990

3/12/1990

Venadito

sketch: br1 survey
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1991

12/24/1991

Venadito

sketch, instruments: br3 survey

1997

12/28/1997

Venadito

tape

1998

Venadito

photos of Venadito and Joe Ivy

1998

12/30/1998

Venadito

instruments

1998

12/31/1998

Venadito

instruments/stations

2014

2014

Venadito

draft with William R. Elliott

Cueva Nac. Río Frío

cave dive 78 m deep, discovery of blind catfish, Prietella lundbergi, in

Jineo

map

Brown, James
1997

3/10-3/12/1997

Brown, Roy
1971

11/25-11/26/1971

Brownfield, Mel
1971

3/20/1971

Cueva Chica

map

1971

3/20/1971

Molino

tape

1971

5/16/1971

Escondido

tape

Tigre

map

Tigre

photos

Venadito

tape

Tinaja

explorer

Río Subterráneo

tape

Bucciano, Augusto
1989

12/27/1989

Bunnell, Dave
1989

12/29/1989

Burk, Martha
1968

3/24/1968

Burnett, Bob
1964

11/1964

Burns, Richard J.
1970

4/1970

Calvert, Janie
1965

1/24/1965

Venadito

first explorers

1965

1/26/1965

Pachón

map

1965

11/25/1965

Arroyo

map

1967

11/25/1967

Tigre

tape

1967

11/27/1967

Tigre

tape

Cantú, Amador
1971

late 11/1971

Vásquez

co-discoverer

1972

11/21/1972

Vásquez

descended 104-m entrance

1973

12/1972-1/1973

Vásquez

large group, reached -170 m

1981

4/19/1981

Vásquez

map

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Capistrán, Arturo
2018

2/18/2018

Carney, Chip
1965

4/8/1965

Montecillos

first survey of Pichijumo

1966

4/8/1966

Pichijumo

map

Venadito

tape

Cathey, Sharon
1968

3/24/1968

Cepeda, Joe
1968

2/1/1968

Tigre

map

1969

1/31/1969

Yerbaniz

first cavefish collection, 3rd level

1969

5/30/1969

Matapalma

explorer with Don Broussard, trip 3

Tinaja

map water passage to left of entrance

Chapman, Faye
1966

4/10/1966
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Chauvin, Cathy
1990

3/12/1990

Venadito

instruments/tape

1991

12/24/1991

Venadito

instruments/tape

Jineo

map

Pichijumo

photos of Pichijumo

Jineo

map

Chiquitita

mapping

Tigre

map

Christie, Doug
1971

11/25-11/26/1971

Clements, Jim
1971

Cobb, Marlena
2005

11/23-11/25/2005

Collins, Emily
2016

3/23/2016

Collins, Linn
1968

2/1/1968

Collins, Mike
1967

11/25/1967

Tigre

tape

1968

2/1/1968

Tigre

map

Caballo Moro

first collection of eyed and eyeless fish

Vásquez

exploring, map

Japonés

map

Cueva Chica

discoverer of Cueva Chica cavefish

Sabinos

first cavefish collection

Arroyo

map

Arroyo

map

Caballo Moro

first cavefish collection

Tinaja

photo asst.

Pachón

co-discoverer, first cavefish collection

Tinaja

map water passage to left of entrance

Cooke, Jerry
1970

1/3/1970

Coons, Don
1973

Feb. 6-12, 1973

Cooper, R.
1972

7/1972

Coronado, Salvador
1936

11/1/1936

Correa, M.
1942

4/3/1942

Cox, Peggy
1971

12/1971?

Cox, Terry
1971

12/1971?

Crow, Howard
1969

12/1969

Curda, Ed
1966

4/10/1966

Dampf, A.
1945

12/7/1945

Davis, Jonathan
1966

4/10/1966

DeLoach, Paul
1979

3/20/1979

Nac. del Río Sabinas

cave dive, -95 m, 65 m msl

1979

3/21/1979

Nac. del Río Mante

cave dive

1979

3/26/1979

Nac. del Río Choy

cave dive - 40 m, -5 m msl

1979

3/27/1979

Nac. del Río Choy

cave dive, 379 m max penetration

Tigre

map

Diamante, Ruth
1989

12/29/1989
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Dontzin, Benjamin
1946

1946

Arroyo

co-discoverer

1946

1946

Arroyo

map, unpublished

1947

1947

Tinaja

co-discoverer

1947

1947

Tinaja

map, unpublished, 550 m

Roca

may have found Sótano de la Roca 100 yds from Arroyo

Duke, Jim
1966

11/25/1966

Duncan, Paul
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1972

photos of people, Los Sabinos campground, Restaurant Condesa, Cerro
Partido

1973

12/1972-1/1973

Vásquez

large group, reached -170 m

1981

4/19/1981

Vásquez

map

Pachón

map

Tigre

map

Tinaja

map 750’

Dunlap, J.
1965

1/26/1965

Eastwood, Paul
1989

12/26-12/27/1989

Ediger, Gil
1968

11/29/1968

Elliott, William R.
1969

1/31/1969

Palma Seca

first cavefish collection

1969

1/31/1969

Piedras

first cavefish collection

1969

1969, 2014

Yerbaniz

draft

1969

1969, 2014

Yerbaniz

first survey of Yerbaniz

1969

1969, 2014

Yerbaniz

draft

1969

2014

Piedras

draft

1969

2014

Toro

draft

1969

7/11/1969

Venadito

more cavefish collected

1969

7/14/1969

Palma Seca

sketch

1969

7/17/1969

Piedras

sketch

1969

7/31/1969

Yerbaniz

discovered new species of blind scorpion, Sotanochactas elliotti (Mitchell)

1969

7/4/1969

Toro

sketch

1969

7/6/1969

Soyate

second to bottom Soyate, first cavefish collection

1969

7/8/1969

Curva

sketch

1969

7/8/1969, 2013

Curva

draft

1969

7/9/1969-7/31/1969

Yerbaniz

sketch

1969

8/10/1969

Bee

sketch

1969

8/12/1969

Tigre

Elliott, Broussard, McIntire collected live cavefishes

1969

8/14/1969

Soyate

first survey, sketch

1969

8/2/1969

Venadito

sketch: e survey

1969

8/4/1969

Matapalma

Elliott, Broussard, McIntire collected 14 cavefishes in rimstone pools

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

1970

1/8/1970

Cueva Chica

sketch

1970

1970

Soyate

draft, published in Texas Caver

1970

1970

Yerbaniz

Recon trip to Yerbaniz with Suzanne Wiley for her MS research

1970

2/1/1970

Tinaja

biology: collected new species of rhagidiid mite, Rhagidia tresetata Elliott
and Strandtmann 1971
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1970

2/18/1970

Tinaja

discovered new mite Rhagidia trisetata, described by Elliott and
Strandtmann, 1971

1970

2/19/1970

Tigre

studied ricinuleids

1971

1971

Yerbaniz

Arachnid trip to Yerbaniz with Mitchell’s arachnology class. Rescued
John A.L. Cooke.

1971

3/15/1971

Pachón

cavefish census with Mel Brownfield

1971

3/16/1971

Yerbaniz

cavefish census with Mel Brownfield

1971

3/20/1971

Cueva Chica

sketch

1971

3/20/1971

Molino

sketch, Brunton

1971

5/16/1971

Escondido

first cavefish collection

1971

5/16/1971

Escondido

sketch, Brunton

1971

5/18/1971

Jineo

sketch

1971

5/25/1971

Roca

first cavefish collection

Tinaja

biology: collected invertebrates

1972
1972

1972

Tinaja

photos

1972

1972

Venadito

draft

1974

1974

Escondido

photos

1974

1974

Escondido

photos

1974

1974, 2014

Cueva Chica

draft new map

1974

5/19-20/1974

Piedras

sketch

1974

5/24/1974

Cueva Chica

sketch

1974

5/26/1974

Los Cuates

sketch, Suuntos

1974

5/31/1974

Otates

sketch, Suuntos

1974

6/1/1974

Lienzo

sketch, Suuntos

1974

6/5/1974

Escondido

sketch, Suuntos

1977

1977

El Abra Region

co-authored Mitchell, Russell, and Elliott monograph

1978

12/30/1978-

Manantiales

first mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal Area,

1979

9/2/1979-9-3-1979

Manantiales

potential fish cave
second mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal
Area, potential fish cave
1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

sketch

1980

1980

Caballo Moro

photos

1980

1980

Río Mante

photos

1980

1980, 2002

Caballo Moro

draft

1981

1981, 2002

Molino

draft

2013

2013

Lienzo

draft

2013

2013

Otates

draft

2013

2013

Palma Seca

draft

2013

2013

Río Choy

photos

2013

3/2013

Otates

photos of entrance

2013

3/2013

Río Subterráneo

bat ID, photos

2014

1/1/2014

Matapalma

draft

2014

1974, 2014

Cueva Chica

draft new map

2014

2014

Bee

draft

2014

2014

Los Cuates

drafted 2014, revised in 2017

2014

2014

Tigre

draft new map based on 1967 and 1989 surveys

2014

2014

Venadito

draft

2014

7/6/2014

Jineo

draft
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2017

Misioneros

Final draft of cave map

2017

10/11/2017

Río Subterráneo

draft map of McKenzie & Russell, 1971

2017

4/1/2017

Manantiales

Final draft of cave map

2018

Editor/principal author of Astyanax bulletin.

Emory, Susan
1965

11/25/1965

Arroyo

map

Manantiales

first mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal Area,

Endres, Frank
1978

12/30/1978-

potential fish cave
1979

9/2/1979-9-3-1979

Manantiales

second mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal
Area, potential fish cave

Erickson, Don
1965

11/25/1965

Tinaja

tape

1965

4/8/1965

Montecillos

first survey of Pichijumo

1966

10/26/1966

Pichijumo

draft

1966

4/8/1966

Pichijumo

map

Espinasa, Luis
1994

1/10/1994

Río Subterráneo

first cavefish samples from Río Subterráneo for genomics

1994

1/7/1994

Molino

first cavefish samples from Molino for genomics

1994

1/9/1994

Caballo Moro

first cavefish samples from Caballo Moro for genomics

1995

4/1/1995

Vásquez

first cavefish samples from Vásquez for genomics

1995

4/5/1995

Caballo Moro

first cavefish samples from Caballo Moro for genomics

2003

3/27/2003

Pachón

sketch

2013

2003

Pachón

draft

2016

3/23/2016

Chiquitita

Suuntos and tape survey, book

2016

3/23/2016

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes

Río Subterráneo

photos of cavefish, fish caves, biologists, sketch N passage

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes

2017

Espinasa, Monika
2016

3/23/2016

Espinasa, Ramón
1994

1/10/1994

Río Subterráneo

first cavefish samples from Río Subterráneo for genomics

1994

1/7/1994

Molino

first cavefish samples from Molino for genomics

1994

1/9/1994

Caballo Moro

first cavefish samples from Caballo Moro for genomics

1995

4/1/1995

Vásquez

first cavefish samples from Vásquez for genomics

1995

4/5/1995

Caballo Moro

first cavefish samples from Caballo Moro for genomics

Pachón

map

Evans, Dan
1965

1/26/1965

Evans, T.R.
1967

11/25/1967

Tigre

Brunton

1967

11/27/1967

Tigre

Brunton

1968

11/29/1968

Tinaja

map 750’

1969

12/1969

Caballo Moro

first cavefish collection

Vásquez

descended 104-m entrance

Nac. del Río Mante

cave dive to -82 m corrected. Exley, Sheck. AMCS Act. Newsl. 10,

Everage, Jon
1972

11/21/1972

Exley, Sheck
1979

3/20/1979

1979:23-31 and 34, 2011:35-36. See Exley map 2008.
1979

3/20/1979

Nac. del Río Sabinas

cave dive, -95 m, 65 m msl
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1979

3/26/1979

Nac. del Río Choy

cave dive against strong current by NSS Cave Diving Section. Exley,
Sheck. AMCS Act. Newsl. 10, 1979:23-31 and 34, 2011:35-36.

1979

3/27/1979

Nac. del Río Choy

cave dive, 379 m max penetration

1987

4/22/1987

Nac. del Río Mante

cave dive -158 m, -78 msl

1987

6/23/1987

Nac. del Río Mante

cave dive -201, -121 m msl

1988

4/5/1988

Nac. del Río Mante

cave dive in Macho Pit to -238 m corrected to - 206 m = -126 m msl.
Exley, Sheck. AMCS Act. Newsl. 10, 1979:23-31 and Mark Minton, 34,
2011:43. See Exley map 2008.

Fannin, Heather
1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

map

1989

12/27/1989

Tigre

sketch: Level 2 B Survey

1989

12/29/1989

Tigre

sketch: Level 2 D Survey, Bats & Ricinuleids Passage

Cueva Nac. Río Frío

cave dive 78 m deep, discovery of blind catfish, Prietella lundbergi, in

Bee

first cavefish collection

Farr, Bill

Feakes, Doug
1997

3/10-3/12/1997

Felton, Ross
1966

4/10/1966

Festersen, Charlie
1990

11/19/1990

Venadito

tape

1990

11/20/1990

Venadito

instruments/tape

11/21/1972

Vásquez

descended 104-m entrance

1/1972

Japonés

map

Fieseler, Ronnie
1972

Finn, E.
1972

Fish, John
1964

11/1964

Tinaja

explorer

1965

1/24/1965

Venadito

first explorers

1965

1/26/1965

Pachón

map

1965

11/24/1964

Tigre

map entrance, Level 1 200 m mapped

1965

11/25/1965

Arroyo

map

1966

4/10/1966

Bee

first cavefish collection

1967

11/25/1967

Tigre

sketch

1967

11/27/1967

Tigre

sketch

Soyate

draft

1970
1970

7/1/1970

Roca

co-discoverer

1971

12/1971?

Arroyo

map

1971

12/1971?

Arroyo

map

1971

1971

Japonés

sketch

1971

1971

Jos

draft

1971

1971

Jos

sketch

1971

6/28/1971

Los Cuates

mapped cave as “Cueva del Prieto” to first sump (Fish 1974, 2004)

1971

6/28/1971

Los Cuates

sketch

1971

7/16/1971

Soyate

installed stage recorder 11 m above lake

1972

1/1972

Japonés

sketch

1972

1970-7/15/1972

Sabinos

sketch

1972

1972

Tinaja

sketch

1972

6/5/1972

Soyate

group of 7 installed stage recorder

285

Appendix 3—El Abra Cavers and Scientists

286
1972

7/1972

Japonés

sketch

1973

1973

Japonés

draft

1973

6/1973

Japonés

sketch

Los Cuates

draft

1974
1974

1974

El Abra Region

dissertation on hydrogeology

1974

1974

Sabinos

draft

1974

1974

Tinaja

draft

El Abra Region

important publication on karst hydrogeology of the El Abra Region

Nac. del Río Choy

cave dive - 43 m, -8 m msl, 254 m penetration

Matapalma

map

Tigre

sketch: Level 3 C Survey, Wet Route

Nac. del Río Sabinas

cave dive, -95 m, 65 m msl

Tigre

map

2004

Fogarty, Frank
1979

3/28/1979

Fomby, Ed
1969

11/27-11/28/1969

Force, Katherine
1989

12/26-12/27/1989

Forman, Steve
1979

3/20/1979

Foster, Steve
1989

12/26-12/27/1989

Frank, Bud
1961

11/1961

Arroyo

map

1963

11/28/1963

Arroyo

map in Sótano del Arroyo and Cueva de El Abra, visit to Quintero

Vásquez

co-discoverer

Nac. del Río Sabinas

cave dive, -95 m, 65 m msl

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes

Arroyo

draft, ink

Soyate

partial map (2001)

Manantiales

Guide for Richard Albert to Cueva de Ojo de Agua de Manantiales

Río Subterráneo

photos of Río Subterráneo, Elliott with bat

Fromén, Charles
1971

late 11/1971

Fulghum, Ken
1979

3/20/1979

Fumey, Julien
2016

3/23/2016

Gammage, T.W.
1973

1973

García Gatica, Carlos
1990

2/4/1990

García, Mariano
1969

6/4/1969

García, Oscar
2013

Garza, Ernie
1969

12/1969

Caballo Moro

first cavefish collection

2005

11/23-11/25/2005

Jineo

map

Venadito

instruments

Caballo Moro

first collection of eyed and eyeless fish

Nac. Río Santa Clara

first research dive for springsnails for Robert Hersler, penetrate 150 m

Caballo Moro

first cavefish collection

Gayle, Sara
1989

12/29/1989

George, John
1970

1/3/1970

Gerrard, Steve
1988

4/1/1988

Gersh, Walter
1969

12/1969
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“Gómez Farías”, Mauricio
1971

1/2/1971

Molino

Boy guide for Logan McNatt, Roy Brown, and Charlie Yates to Molino,
discovery of cavefishes

Gómez, Sergi
2005

11/23-11/25/2005

Jineo

map

Álvaro Obregón

local guide to several caves near El Pujal for William R. Elliott

Álvaro Obregón

local guide to several caves near El Pujal for William R. Elliott

Tigre

map

Arroyo

map

González, Enrique
1974

5/18/1974

González, Victor
1974

5/18/1974

Grassi, Vittorio
1989

12/27/1989

Grimm, Alfred
1971

12/1971?

Gross, Joshua
2013

photos of AIM meeting 2013

Grote, Joe
1966

4/10/1966

Tinaja

photo asst.

Arroyo

map

Arroyo

map

group from TX, IN, Canada
1971

12/1971

group of 15 from Austin
1962

11/1962?

group of rabies control workers
1969

1960s

Río Subterráneo

discoverers

Harmon, Russell
1970

Caballo Moro

photo of Elliott and Russell at Caballo Moro

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

1970

1/8/1970

Cueva Chica

map

1972

6/5/1972

Soyate

group of 7 installed stage recorder

Harrison, Blake
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

5/22/1971

Venadito

explorer to -183 m, large fish collection

1973

11/23/1973

Japonés

map 8-9 hours

1973

12/1973

Japonés

sketch?

Hemperly, Robert
1973

11/23/1973

Japonés

map 8-9 hours

1973

12/1973

Japonés

instruments?

1973

6/1973

Japonés

map

1974

5/19-20/1974

Piedras

Brunton

1974

5/26/1974

Los Cuates

Suuntos

Cueva Nac. Río Frío

biologist diver

Pachón

co-discoverer, first cavefish collection

Hendrickson, Dean
1997

3/12/1997

Hernandez Corzo, R.
1945

12/7/1945

Herrera, Alfonso
1969

11/1969

Caballo Moro

Guide

1969

12/1969

Caballo Moro

Guide

1980

1/6/1980

Caballo Moro

Guide
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Herrera, Salustiano
1969

6/1/1969

Tigre

Guide

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Herrera, Simón
2018

2/18/2018

Heuss, Keith
1968

1968

Venadito

photos

1971

11/27/1971

Venadito

photos

Arroyo

map

2008

Caballo Moro

photos of Borowsky expedition 2008

2008

Cueva Chica

photos of Borowsky expedition 2008

2008

Japonés

photos of Borowsky expedition 2008

2008

Nac. de Riachuelo

photos of Borowsky expedition 2008

2008

Toro

photos of Borowsky expedition 2008

Hoelzel, Mary Sue
1971

12/1971?

Hoese, Geoffrey

Holman, Del
1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

map

Yerbaniz

cavefish collection, 3rd level

Monos

photos of cavers, Cueva de los Monos etc.

Venadito

explorer

Arroyo

map

Cueva Chica

co-described Anoptichthys jordani from La Cueva Chica

Tigre

sketch: Level 1 A Survey

1936

Cueva Chica

co-described Anoptichthys jordani from La Cueva Chica

1997

12/28/1997

Venadito

sketch: Ivy1 survey

1998

12/29/1998

Venadito

sketch: IvyJ survey

1998

12/31/1998

Venadito

sketch: IvyW survey

1998

12/31/1998

Venadito

sketch: IvyZ survey

Venadito

photo subject

Honea, David
1969

1/31/1969

1971
1971

5/22/1971

Hospes, C.
1971

12/1971?

Hubbs, Carl
1936

1936

Ibberson, Paul
1989

12/26/1989

Innes, William T.
1936

Ivy, Joe

Jackson, David
1971

11/27/1971

Jameson, Roy
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

5/22/1971

Venadito

explorer to -183 m, large fish collection

Vásquez

photos of S. de Vásquez, Patty Mothes

1981
1981

3/1/1981

Vásquez

sketch, instruments

1981

4/19/1981

Vásquez

sketch: Fish Lake Survey

1984

1984

Vásquez

draft, profile
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Jarl, Jimmy
1968

3/24/1968

Venadito

tape

1969

11/27-11/28/1969

Matapalma

map

1969

3/27/1969

Matapalma

first exploration by SWTG, collected 2 cavefishes in rimstone pool

1969

8/2/1969

Venadito

tape

Tinaja

photos of S. de la Tinaja, C. de El Abra

Pachón

map

Jasek, James
1966

4/10/1966

Jeffery, William
2003

3/27/2003

John, Kenneth
1969

5/25/1969

Cueva Chica

collecting

1969

5/27/1969

Soyate

surface support

1969

5/28/1969

Japonés

collecting trip with Mitchell and Tom Albert

1969

6/1/1969

Toro

co-discoverer, first cavefish collection

Arroyo

map

Tinaja

map

Venadito

photo subject

Johnson, Tracy
1971

12/1971?

Johnston, B.
1965

11/1965

Jones, Jeri
1971

11/27/1971

Jones, Rebecca
1997

12/28/1997

Venadito

instruments

1998

12/29/1998

Venadito

instruments/tape

1998

12/31/1998

Venadito

instruments

1998

12/31/1998

Venadito

instruments

Jones, Shelia
1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

map

Fraile

first cavefish discovery in Cueva del Fraile, N of Tamasopo

Tigre

explored to Level 3, from Mexico Cave Survey

Tigre

explored to Level 3, from Mexico Cave Survey

El Abra Region

important publication by 18 authors, Biology and Evolution of the

Jones, Vico
1991

1991

Jordan, Greg
1981

12/30/1981

Jordan, Myrna
1981

12/30/1981

Keene, Alex
2015

10/15/2015

Mexican cavefish

Knox, Jr., Orion
1961

11/1961

Arroyo

photos

1961

11/1961

Arroyo

map

1964

11/1964

Tinaja

explorer, photos

1965

11/24/1964

Tigre

map entrance, Level 1 200 m mapped

1994

Nac. del Río Sabinas

cave dive -40 m, 120 m msl

1997

Nac. San Rafael Castro

cave dive -90 m = 5 m msl, discovery of blind catfish, Prietella lundbergi,

Krejca, Jean

in cave
1997

3/10-3/12/1997

Cueva Nac. Río Frío

cave dive 78 m deep, discovery of blind catfish, Prietella lundbergi, in
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1997

3/12/1997

Cueva Nac. Río Frío

Collected Prietella lundbergi Walsh and Gilbert 1995

1997

3/12/1997

Cueva Nac. Río Frío

cave dive -78 m = 47 m msl, discovery of blind catfish, Prietella
lundbergi, in cave

2000

1/1/2000

Nac. San Rafael Castro

biologist diver

Kunath, Carl
1967

11/24/1967

Tinaja

photos

1967

11/25/1967

Cueva Chica

photos

Jineo

Mapping team with Peter Sprouse

Caballo Moro

Assisted Borowsky expedition in Caballo Moro and other caves.

Lacaille Múzquiz, Jean Louis
2005

11/23-11/25/2005

2008
2014

Escondido

GPS coordinates for Gómez Farías caves

2015

2015

Pachón

photos

2016

3/18/2016

Vásquez

visit to cave with Mexican speleologists

Vásquez

field searches for fish caves, Chamal Area

2017

Asst. editor for Astyanax bulletin.

2018
2018

2/18/2018

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Venadito

photo subject

Lamport, Karen
1971

11/27/1971

Legendre, Laurent
2016

3/23/2016

Chiquitita

mapping

2016

3/23/2016

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes

Lenihan, Dan
1979

3/26/1979

Nac. del Río Choy

cave dive - 40 m, -5 m msl

1979

3/27/1979

Nac. del Río Choy

cave dive, 379 m max penetration

Lewis, Jan
1971

10/21-10/22/1971

Molino

map

1971

11/25-11/26/1971

Jineo

map

1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

Tigre

tape

Japonés

map

Lloyd, Chris
1989

12/26/1989

Louch, W.
1972

1/1972

Loving, Charlie
1965

11/1965

Tinaja

map

1966

4/10/1966

Tinaja

map water passage to left of entrance

Loving, Suzie
1965

11/1965

Tinaja

map

1965

11/25/1965

Arroyo

map

1966

4/10/1966

Tinaja

map water passage to left of entrance

Yerbaniz

cavefish collection, 3rd level

Jineo

map

Venadito

photo subject

Misioneros

biology, photography

Lucas, Ann
1969

1/31/1969

Luke, Barbara
2005

11/23-11/25/2005

Luker, Sandi
1971

11/27/1971

Matos, Jennifer
1980

1/5/1980
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McIntire, James
1968

3/24/1968

Venadito

tape

1969

1969, 2014

Yerbaniz

first survey of Yerbaniz

1969

7/11/1969

Venadito

more cavefish collected

1969

7/14/1969

Palma Seca

tape

1969

7/17/1969

Piedras

tape

1969

7/4/1969

Toro

tape

1969

7/6/1969

Soyate

first to bottom Soyate

1969

7/8/1969

Curva

tape

1969

7/9/1969-7/31/1969

Yerbaniz

tape

1969

8/10/1969

Bee

tape

1969

8/12/1969

Tigre

Elliott, Broussard, McIntire collected live cavefishes

1969

8/14/1969

Soyate

first to bottom Soyate, tape

1969

8/14/1969

Soyate

first survey of Soyate

1969

8/2/1969

Venadito

tape

1969

8/4/1969

Matapalma

Elliott, Broussard, McIntire collected 14 cavefishes in rimstone pools

McKenzie, David
1963

12/23/1963

Montecillos

co-discoverer of Sótano de Pichijumo

1963

12/23/1963

Montecillos

co-discoverer of Sotanito de Montecillos

1963

12/23/1963

Pichijumo

first discovery of cavefishes with John Risinger

1964

11/1964

Tinaja

explorer

1965

11/24/1964

Tigre

map entrance, Level 1 200 m mapped David McKenzie-sketch, John Fish,
Orion Knox, et al

1965

11/25/1965

Tinaja

sketch

1966

1966

Tinaja

draft

1966

4/10/1966

Bee

first cavefish collection

1966

4/10/1966

Tinaja

sketch

1971

11/29-11/30/1971

Río Subterráneo

McKenzie & Russell mapped cave

1971

1971

Jos

Brunton

1971

6/1971

Otates

co-discoverer

1971

6/1971

Otates

co-discoverer

1978

12/30/1978-

Manantiales

first mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal Area,
potential fish cave

1979

9/2/1979-9-3-1979

Manantiales

second mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal
Area, potential fish cave

2013

El Abra Region

support for Elliott’s GIS of Astyanax

McNatt, Logan
1969

11/27-11/28/1969

Matapalma

map

1969

3/27/1969

Matapalma

first exploration by SWTG, collected 2 cavefishes in rimstone pool

1971

1/2/1971

Molino

discovered cavefishes

1971

11/25-11/26/1971

Jineo

map

1971

11/27/1971

Molino

map

1971

12/1971?

Arroyo

map
Asst. editor for Astyanax bulletin.

2018

Meredith, Marsha
1965

11/1965

Tinaja

map

1966

4/10/1966

Tinaja

map water passage to left of entrance

Arroyo

map

Middleworth, G.V.
1971

12/1971?
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Mike, Clifford
1963

11/28/1963

Arroyo

map in Sótano del Arroyo and Cueva de El Abra, visit to Quintero

Arroyo

map

Venadito

instruments

Mikels, Jon
1971

12/1971?

Miller, Steve
1990

11/19/1990

Mitchell, Robert W.
1968

1/31/1968

Pichijumo

first collection of cavefishes, upper level

1968

2/1/1968

Tigre

first cavefish collected at -96 m and 200 live ricinuleids

1968

2/1/1968

Tigre

photos

1969

1/26/1969

Japonés

co-discoverer from airplane

1969

1/26/1969

Matapalma

co-discoverer from airplane

1969

1/26/1969

Palma Seca

co-discoverer from airplane

1969

1/26/1969

Piedras

co-discoverer from airplane

1969

1/26/1969

Yerbaniz

co-discoverer from airplane

1969

1/29/1969

Yerbaniz

first surface fish collection, 1st and 2nd levels

1969

1/31/1969

Palma Seca

first cavefish collection

1969

1/31/1969

Piedras

first cavefish collection

1969

1969

Bee

photos, airplane

1969

1969

Cueva Chica

photos from airplane

1969

1969

El Abra Region

photos, airplane

1969

1969

Japonés

photos

1969

1969

Jos

photos

1969

1969

Montecillos

photos

1969

1969

Palma Seca

photos

1969

1969

Piedras

photos, airplane

1969

1969

Sabinos

photos

1969

1969

Yerbaniz

photos

1969

5/1/1969

Caballo Moro

co-discoverer from airplane

1969

5/25/1969

Cueva Chica

photos, collecting

1969

5/27/1969

Soyate

first to enter cave to ledge, photos

1969

5/28/1969

Japonés

collecting trip with Kenneth John and Tom Albert

1969

5/29/1969

Japonés

Astyanax collecting trip with Kenneth John and Tom Albert to Río
Tampaón, 1:00 am

1969

5/29/1969

Matapalma

photos

1969

5/29/1969

Matapalma

Robert W. Mitchell, Francis Abernethy, Tom Albert, trip 2, collected 12
cavefishes

1969

5/31/1969

Curva

photos

1969

5/31/1969

Venadito

airplane photos of deep pit by Mitchell, Abernethy, Richard Albert

1969

6/1/1969

Tigre

biology, cavefishes, ricinuleids, water 24°C

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

1970

2/1/1970

Tinaja

biology: led his graduate class in arachnology to collect in cave

1970

2/19/1970

Tigre

studied ricinuleids

1971

1970-1971

El Abra Region

precision altimeter survey of fish caves

1971

1970-1971

El Abra Region

led important research on Astyanax cavefish

1971

1971

Los Cuates

photos

1971

1971

Toro

photos

1971

1971

Vásquez

photos

1971

5/23/1971

Los Cuates

co-discoverer
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1972

Tinaja

biology: led his graduate class in arachnology to collect in cave

1974

1974

Río Subterráneo

photos

1977

1977

El Abra Region

important publication co-authored by Mitchell, Russell, and Elliott

Mixon, Bill
Layout of Astyanax bulletin.

2018

Moctezuma, Gerardo
2018

2/18/2018

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Moerbe, Stan
1971

11/27/1971

Venadito

photo subject

1973

11/23/1973

Japonés

map 8-9 hours

Mollhagen, Tony
1969

1/28/1969

Yerbaniz

first collection of cavefish with Francis Rose

1969

1/30/1969

Cueva Chica

mist netted Pteronotus bats at entrance

Tigre

explored to Level 3, notes on bats, from Mexico Cave Survey

Venadito

tape

Granadas

photos of Cueva de las Granadas, Guerrero

Moni, Gerald
1981

12/30/1981

Montaño Fraire, Rolando
1989

12/29/1989

Morales, León
2014

Morris, Neal
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

1971

12/1971?

Arroyo

map

1971

5/22/1971

Venadito

explorer to -183 m, large fish collection

1971

8/1971

Montecillos

draft

1971

8/1971

Pichijumo

draft

1972

1972

Tinaja

map, explore

1974

5/26/1974

Los Cuates

sketch

1989

1989

El Abra Region

published AMCS map portfolio

Nac. San Rafael Castro

Collected Prietella lundbergi Walsh and Gilbert 1995

Vásquez

tape

Pachón

photos of GF caves, Pachon, Tinaja etc.

Cueva Chica

important publication, early ecological study of cave with team of UNAM

Morris, Tom
1989

4/17/1989

Mothes, Patty
1981

3/1/1981

Ornelas-García, Patricia
2016

Osorio Tafall, Bibiano
1942

4 & 7/1942

cave scientists
1942

4 & 7/1942

Sabinos

important publication, early ecological study of cave with team of UNAM
cave scientists

1942

4/3/1942

Sabinos

first cavefish collection

Nac. del Río Sabinas

cave dive to -30 m, 130 m msl with Bill Stone

Venadito

tape

Río Subterráneo

first cavefish collection

Pace, Norm
1978

3/1/1978

Pallet, Linda
1991

12/24/1991

Parzefall, Jakob
1970

4/1970
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Pate, Dale
1971

11/27/1971

Venadito

photo subject

1973

11/23/1973

Japonés

map 8-9 hours

1973

1973

Japonés

photos

Patrick, Sandra
1973

1973

Japonés

draft, ink

1973

6/1973

Japonés

map

1974

1974

Jos

draft, ink

1974

1974

Sabinos

draft, ink

Peláez, Dionisio
1942

4 & 7/1942

Cueva Chica

early ecological study of cave with team of UNAM cave scientists

1942

4 & 7/1942

Sabinos

early ecological study of cave with team of UNAM cave scientists

1942

4/3/1942

Sabinos

first cavefish collection

Peterson, Brian
1968

3/20/1968

Venadito

first cavefish collection

1968

3/24/1968

Venadito

Brunton

1969

11/27-11/28/1969

Matapalma

sketch 11/27-11/28/1969

1972

1/1/1972

Matapalma

draft

Plemmons, Terry
1967

11/25/1967

Tigre

tape

1967

11/27/1967

Tigre

tape

Soyate

serviced stage recorder

Arroyo

map in Sótano del Arroyo and Cueva de El Abra, visit to Quintero

Porter, Diana
1971

9/11/1971

Porter, John
1963

11/28/1963

Prentice, John
1974

5/19-20/1974

Piedras

tape

1974

5/24/1974

Cueva Chica

map

1974

5/26/1974

Los Cuates

tape

1974

5/31/1974

Otates

tape

1974

6/1/1974

Lienzo

tape

1974

6/5/1974

Escondido

tape

Venadito

sketch: q survey

Venadito

tape/stations

Quick, Peter
1990

11/19/1990

Quintana, Christy
1998

12/30/1998

Raines, Terry
1964

11/1964

Tinaja

explorer

1964

6/1964

Molino

discoverer, explorer

Pachón

draft

1965
1965

1/24/1965

Venadito

first explorers

1965

1/26/1965

Pachón

map

1966

4/8/1966

Pichijumo

draft

El Abra Region

co-authored Caves of the Inter-American Highway with William H. Russell

1967
1971

10/21-10/22/1971

Molino

map

1971

11/25-11/26/1971

Jineo

sketch, discoverer of cavefishes

1971

11/27/1971

Molino

map

1971

5/22/1971

Venadito

explorer
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Rasquin, Priscilla
1946

Arroyo

studies of cave, Breder and Rasquin, 1947

1946

Pachón

studies of cave, Breder and Rasquin, 1947

1946

Tinaja

studies of cave, Breder and Rasquin, 1947

Reddell, James
1961

11/1961

Arroyo

map

1962

11/1962?

Arroyo

map

1963

11/28/1963

Arroyo

map in Sótano del Arroyo and Cueva de El Abra, visit to Quintero

1964

11/1964

Tinaja

explorer, biology

1965

11/25/1965

Arroyo

map

1968

2/1/1968

Tigre

first cavefish collected at -96 m and 200 live ricinuleids

1969

1/31/1969

Soyate

co-discoverer

Río Subterráneo

photos of Pachón, Río Subterráneo, Chiquitita etc.

Pachón

photos of Pachón, Río Subterráneo, Chiquitita etc.

Chiquitita

discovery of Chiquitita, first collection of cave and river fishes, photos

Jineo

map

Rétaux, Sylvie
2013
2016
2016

3/23/2016

Reyes, Olga
1971

11/25-11/26/1971

Risinger, John
1963

12/23/1963

Montecillos

co-discoverer of Sotanito de Montecillos

1963

12/23/1963

Montecillos

co-discoverer of Sótano de Pichijumo

1963

12/23/1963

Pichijumo

first discovery of cavefishes with David McKenzie

1964

11/1964

Tinaja

explorer

Rodemaker, Jim
1971

5/22/1971

Venadito

explorer

1973

Feb. 6-12, 1973

Vásquez

exploring, map

Venadito

explorer

Rodemaker, Julie
1971

5/22/1971

Rogers, Robert
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

Rose, Francis
1968

Bee

collected cavefishes

1968

1/31/1968

Pichijumo

first collection of cavefishes with Mitchell, upper level

1969

1/26/1969

Japonés

co-discoverer from airplane

1969

1/26/1969

Matapalma

co-discoverer from airplane

1969

1/26/1969

Palma Seca

co-discoverer from airplane

1969

1/26/1969

Piedras

co-discoverer from airplane

1969

1/26/1969

Yerbaniz

co-discoverer from airplane

1969

1/28/1969

Yerbaniz

first collection of cavefish with Tony Mollhagen

1969

1/29/1969

Yerbaniz

first surface fish collection, 1st and 2nd levels

1969

1/31/1969

Palma Seca

first cavefish collection

1969

1/31/1969

Piedras

first cavefish collection

Caballo Moro

first cavefish collection

Arroyo

map

Rossburg, Ron
1969

12/1969

Roy, Kathy
1971

12/1971?
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Roy, Skip
1966

4/10/1966

Tinaja

map

1971

12/1971?

Arroyo

map

Ruda, Edwin
1946

1946

Arroyo

co-discoverer

1947

1947

Tinaja

co-discoverer

Manantiales

second mapping trip to Cueva de Ojo de Agua de Manantiales, Chamal

Rudolph, D. Craig
1979

9/2/1979-9/3/1979

Area, potential fish cave
1980

1/5/1980

Misioneros

biology, photography

Tigre

tape, Topofil

Tinaja

explorer

El Abra Region

co-authored Caves of the Inter-American Highway with Terry Raines

Rusconi, Giorgio
1989

12/27/1989

Russell, William H.
1964

11/1964

1967
1969

1/26/1969

Japonés

co-discoverer from airplane

1969

1/26/1969

Matapalma

co-discoverer from airplane

1969

1/26/1969

Palma Seca

co-discoverer from airplane

1969

1/26/1969

Piedras

co-discoverer from airplane

1969

1/26/1969

Yerbaniz

co-discoverer from airplane

1969

1/31/1969

Jos

co-discoverer

1969

1/31/1969

Soyate

co-discoverer

1969

12/1969

Caballo Moro

first cavefish collection

1969

5/1/1969

Caballo Moro

co-discoverer from airplane

1969

5/26/1969

Jos

first cavefish collection

1969

5/27/1969

Venadito

mapping flight with Richard Albert to Sierra de la Colmena, Venadito, la
Noria (in vain)

1969

5/28/1969

Bee

mapping flight with Richard Albert to Bee Cave, Malpaís, Gómez Farías,
Ocampo, back to Covadonga

1969

5/31/1969

Curva

first cavefish collection

1969

6/1/1969

Toro

co-discoverer, first cavefish collection

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

1970

1/8/1970

Cueva Chica

map

1971

1/1971

Escondido

discoverer

1971

1/1971

Jineo

discoverer

1971

11/29-11/30/1971

Río Subterráneo

McKenzie & Russell mapped cave

1971

5/21/1971

Cueva Chica

map Cueva de las Ranas (annex to Chica)

1971

5/23/1971

Los Cuates

co-discoverer

1971

6/1971

Otates

co-discoverer

1971

6/1971

Otates

co-discoverer

1974

12/25/1974

Tinaja

used Kinepak to open and explore a passage bypassing Acupunture Crawl

El Abra Region

co-authored Mitchell, Russell, and Elliott monograph

Jineo

map

Caballo Moro

first collection of eyed and eyeless fish

1977

Rykwalder, Philip
2005

11/23-11/25/2005

Sadoglu, Perihan
1970

1/3/1970

Sainsott, Craig
1971

10/21-10/22/1971

Molino

map

1971

12/1971?

Arroyo

map
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Salazar, Lázaro
1968

1/29/1968

Bee

Guide

1968

5/27/1968

Manantiales

Guide

Arroyo

map in Sótano del Arroyo and Cueva de El Abra, visit to Quintero

Pichijumo

collected 2 eyed Astyanax in upper level

Arroyo

map

Sam, Young
1963

11/28/1963

Sbordoni, Valerio
1969

11/20/1969

Skinner, B.
1971

12/1971?

Smith, A. Richard
1961

11/1961

Arroyo

map

1962

11/1962?

Arroyo

map

1964

11/1964

Tinaja

explorer

1965

11/25/1965

Arroyo

map

1967

11/25/1967

Arroyo

biology, observed cavefish near entrance after backflooding

Smith, Marion O.
1972

6/5/1972

Soyate

group of 7 installed stage recorder

1981

12/30/1981

Tigre

explored to Level 3, notes on bats, from Mexico Cave Survey

Smith, Richard E.
1969

1/31/1969

Soyate

co-discoverer

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

Smith, Richard M.
1965

11/25/1965

Tinaja

tape

1966

4/10/1966

Tinaja

map

1968

11/29/1968

Tinaja

sketch 750’

Soileau, Carmen
1974

5/19-20/1974

Piedras

tape

1974

5/24/1974

Cueva Chica

tape

1974

5/26/1974

Los Cuates

tape

Sprouse, Peter
2005

11/23-11/25/2005

Jineo

map, draft

2005

2005

Yerbaniz

photos

El Abra Region

support for Elliott’s GIS of Astyanax

Jineo

draft

Arroyo

map

Tinaja

explored Left-Hand Water Passage with Don Broussard within 15 m of

2013
2014

6/27/2014

Steele, Bill
1971

12/1971?

Stock, Mark
1974

Arroyo

Stockton, Bob
1971

11/25-11/26/1971

Jineo

map

1971

11/27/1971

Molino

map

Nac. del Río Sabinas

cave dive to -30 m, 130 m msl with Norm Pace. Stone, Bill. 1978. Diving

Stone, Bill
1978

3/1/1978

the Nacimiento del Río Sabinas. AMCS Act. Newsl. 8:61-62.
1978

9/3/1978

Nac. del Río Sabinas

cave dive to -55 m, 105 m msl with Rick Blevins. Support by Mike
McKee et al. Stone, Bill. 1979. Sump diving. AMCS Act. Newsl. 9:72-
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Stone, Jamie
1979

3/25/1979

Nac. del Río Choy

cave dive - 40 m, -5 m msl

1979

3/28/1979

Nac. del Río Choy

cave dive - 43 m, -8 m msl, 254 m penetration

Storage, William
1989

12/29/1989

Venadito

sketch: st survey

1989

1989

Venadito

photos

Venadito

photos of Don Broussard, Sarah Gayle at Venadito

1990

Strickland, Peter
1971

12/1971?

Arroyo

map

1973

11/23/1973

Japonés

map 8-9 hours

1973

12/1972-1/1973

Vásquez

large group, reached -170 m

1973

12/1973

Japonés

tape?

1973

1973

Japonés

photos

1973

Feb. 6-12, 1973

Vásquez

exploring, map

Los Cuates

co-discoverer

Sturdivant, Ann
1971

5/23/1971

Sumbera, Joe
1968

3/24/1968

Venadito

sketch: s survey

1969

11/27-11/28/1969

Matapalma

map

1969

11/27-11/28/1969

Matapalma

photos

1969

3/27/1969

Matapalma

first exploration by SWTG, collected 2 cavefishes in rimstone pool

Jineo

map

Nac. del Río Sabinas

cave dive, -95 m, 65 m msl

Vásquez

map

Arroyo

map

Soyate

group of 7 installed stage recorder

Summers, Shannon
2005

11/23-11/25/2005

Sweet, Dale
1979

3/20/1979

Swindle, J.
1981

4/19/1981

Tandy, Mills
1961

11/1961

Teal, David
1972

6/5/1972

Thompson, Peter
1972

1/1972

Japonés

map

1972

1970-7/15/1972

Sabinos

tape

Soyate

group of 7 installed stage recorder

Caballo Moro

first collection of eyed and eyeless fish

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio

Thompson, Tommy
1972

6/5/1972

Tipton, Virginia
1970

1/3/1970

Torres, Ángel
2018

2/18/2018

Torres, Hugo
2018

2/18/2018

Turner, Merydith (M.D.)
1966

4/10/1966

Tinaja

photo asst.

1966

4/10/1966

Tinaja

map water passage to left of entrance

Urrutia, Oscar
2015

2015

Escondido

photos

2015

2015

Molino

photos

2018

2/18/2018

Manantiales

Found Cueva de Ojo de Agua de Manantiales and Sótano de Don Antonio
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Vargas, Juan
1991

1991 or 1992

Fraile

first cavefish discovery in Cueva del Fraile, N of Tamasopo

11/23-11/25/2005

Jineo

map

12/1971?

Arroyo

map

Tigre

instruments

Venadito

explorer

Vela, Gustavo
2005

Venn, R.
1971

Vesely, Carol
1989

12/29/1989

Victoria, Hugo
1971

5/22/1971

Vilece, Carol
1979

3/25/1979

Nac. del Río Choy

cave dive - 40 m, -5 m msl

1979

3/28/1979

Nac. del Río Choy

cave dive - 43 m, -8 m msl, 254 m penetration

Curva

literature Los Murcielagos de Mexico

Villa-R., Bernardo
1966

1966

Vinson, Barbara
1972

1972

Tinaja

map, explore

1980

1/5/1980

Misioneros

map

1980

1/6/1980

Caballo Moro

map dolina

Walker, Greg
1974

5/26/1974

Los Cuates

tape

1974

5/31/1974

Otates

tape

1974

6/1/1974

Lienzo

tape

1974

6/5/1974

Escondido

tape

Matapalma

map

Tinaja

photo subject at cable ladder drop

Vásquez

photos of Restaurant Condesa, Vásquez etc.

Arroyo

map

Matapalma

first exploration by SWTG, collected 2 cavefishes in rimstone pool

Tigre

draft, 1st map, privately offset printed

Arroyo

map

Walsh, Mike
1969

11/27-11/28/1969

Warrington, Lee
1967

11/24/1967

Warton, Mike
1985

Watson, Dan
1971

12/1971?

Webster, Frieda Gail
1969

3/27/1969

Weiler, Jim
1968

1/20/1968

White, Tom
1961

11/1961

Whitis, Duwain
1980

1/5/1980

Misioneros

sketch of potential fish cave, pencil draft

1980

1/6/1980

Caballo Moro

instruments, map

Japonés

map 8-9 hours

Arroyo

biology, observed cavefish near entrance after backflooding

Wiggins, Larry
1973

11/23/1973

Wiley, Suzanne
1967

11/25/1967

1970

Yerbaniz

cavefish & surface fish observations

1970

1/3/1970

Caballo Moro

first collection of eyed and eyeless fish

1971

5/21/1971

Cueva Chica

map
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Wilkens, Horst
1970

4/1970

Río Subterráneo

sketch, compass

1970

4/1970

Río Subterráneo

first cavefish collection

1972

1972

Río Subterráneo

important publication by H. Wilkens and R. Burns

1972

1972

Río Subterráneo

draft

Arroyo

map

Wilkins, S.
1971

12/1971?

Wright, Tom
1971

12/1970-5/1971

Montecillos

map

1971

12/1970-5/1971

Pichijumo

map

Pachón

map

Yamamoto, Yoshiyuki
2003

3/27/2003
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Appendix 5

How to Obtain Mexican Maps
William R. Elliott
For general navigation get a good road map or atlas of
Mexico, but do not expect it to show caves, unless they are
heavily visited tourist spots. Back roads, villages, river names,
and sierra names usually require printed or digital topographic maps. The regional map in the back of this volume was
created from INEGI topographic maps at 1:250,000 scale.
INEGI, the official Mexican mapping agency or Instituto
Nacional de Estadística y Geographía, has a great website
with free access to most GIS coverage (maps). An account
is no longer needed to download these files, which are a
wonderful resource to scientists and cavers. It is interwoven with the Mapa Digital de México (more below). You
can print your own maps for field use, or just put them on
a laptop or a tablet.
Find the INEGI website, http://www.inegi.org.mx/
click on Mapas, and under Filtros select Escala, and pick
the 1:50,000 scale, usually the most widely available and
detailed. Then, for example, search for F14A89 or Damián
Carmona (the Micos area) in Búsqueda básica, then download
any of four resulting formats for Damián Carmona (.pdf,
.tif, .gif, and .shp). Two other formats, geo.pdf and .bil are
sometimes available. The .bil format is peculiar to Mexican
GIS, providing a dem (digital elevation model) in vector
format (I have not been able to use it in QGIS or WallsMap).
The best and easiest general coverage for your cave
geographic information system (GIS) is a 1:50,000 geotiff
(georeferenced .tif), which is a raster (bitmap) image that has
embedded coordinates, usually in the Mexican datum ITRF92
(equivalent to NAD83 or WGS84) using decimal degrees.
Georeferenced .tif and .gif files are viewable with any
bitmap viewer or a GIS. Do not draw on them with a bitmap
editor or they will lose their georeferencing. INEGI .shp files
(shapefiles) are sharp, vector files that can only be used in a
GIS, have up to 35 layers as separate files, and thus it may
take a long time to set them up. Sometimes a few prominent
cave locations are presented in a special layer.
See the topo index map of Mexico, Figure A5.1. There are
many useful coverages at 1:50,000, 1:250,000, and sometimes
1:20,000 and other scales, for topography, geology, and other
subjects, in several formats. Generally they are useable in a
GIS with a WGS84 datum, but can be re-projected to UTM
Zone 14 or other projection in WGS84 or NAD83. The maps
can be re-projected in QGIS, ArcGIS, or Global Mapper.

A “geo.pdf” is very large, sharp, georeferenced file that
is useable in a GIS, which provides you with coordinates
and tools for marking locations. The regular .pdf files from
INEGI are also sharp. Both can be viewed in Adobe Acrobat
Reader, but coordinates are not provided automatically. The
TerraGo Technologies plug-in to Adobe Reader may offer
live coordinate displays with true geo.pdfs that conform to
TerraGo’s standards. I tried the plugin on a “geo.pdf” from
INEGI of the Tamasopo area, 1:50,000, F14C18, but the
TerraGo tool reported that it was not a true geopdf and it
would not provide geographic tools for it.
A .pdf or geo.pdf can be printed in segments for field
use, or it can be used in Adobe Acrobat Reader like a basic
GIS with built-in layers that you can turn on/off. You can
post a sticky note on a location, but there is no display of
the coordinates. The sheet does show a UTM grid of 1-km
squares, and the coordinates are given on the edge of the
sheet. Latitude and longitude is only given at wide intervals
in degrees/minutes on the edge, not very helpful for plotting
locations in that system.
The online Mapa Digital de México does not show
topography, but it shows many roads and place names not
seen in Google Earth (GE), and exact decimal degree coordinates can be obtained for any point. One can search for
maps and coverages, then download them. For example, I
clicked Mapa Digital de México en línea and searched for
San Luis Potosí, and got an outline map of that state. Then I
searched for Tamasopo and found a number of map products.
Then I downloaded the F14C18 Tamasopo geo.pdf, 23 MB.
It is better to take GPS coordinates in the field in decimal
degrees for later use in a GIS. But they can be converted in
WallsMap. Also, you can set your GPS receiver to UTM,
NAD83 or WGS84, or degrees/minutes/seconds in order to
match the grid on the pdf for manually plotting locations, then
switch back to decimal degrees, converting the coordinates
correctly if you use WGS 84 or NAD83 datum. Some old
INEGI maps are NAD27, and that will differ by about 200
m from the WGS 84 or NAD83 datum.
One might be able to obtain an iPhone or iPad with GPS
receiver and offline Mexican topo maps, which would be
very useful. TerraGo makes a free iPhone app for reading true
geopdfs, which may not be available from INEGI anyway.
Peter Sprouse (pers. comm.) uses an old Windows 8
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tablet (HP Slate) with WallsMap, which can read the input
from an external GPS receiver. Such a tablet can be paired
with a Qstarz or Bad Elf external GPS receiver via bluetooth,
and one can use it in the field to mark new caves or go to
known caves. The topo maps in WallsMap can be a .shp file,
a compressed .nti, or a geotiff (georeferenced .tif), which
can be converted to .nti in the program. It cannot use a .pdf.
WallsMap and QGIS are free. QGIS can also be used in the
field with a linked GPS receiver, and it can use many formats, including .kml or .kmz point files from Google Earth.
Google Earth is a good webGIS that provides satellite
views, coordinates, elevations, and the ability to mark locations and save them as .kml or .kmz files, which can be
imported to QGIS on your home computer. Large sótanos
may be seen from the satellite views on GE, however,
anything obscured by foliage will not be seen. The public
photos embedded in GE are often useful. The drawback to
GE is that you cannot see the topography as contour lines,
and even large dolinas are not visible because of all the
foliage. However, large, black pit entrances are visible, but

tanques (water tanks or ponds) also look like dark holes, so
be skeptical.
A useful commercial website, East View Geospatial,
has an interactive index map of Mexico for 1:50,000 and
1:250,000 scales. A grid map is on the site, and you zoom
into it and pan around. As you zoom you will see more town
names, so if you can find a place you know you can find the
topo’s INEGI index number. Below that they have a list of
index numbers with topo names, although many of them have
typographical errors because of poor conversion of INEGI’s
accented characters. If you zoom to one topo sheet and click
on it you will get a synopsis with the index number, sheet
name, and scale. One can pay East View $19 for a printed
map, or a few dollars for a geotiff or shapefile. Or one can go
to INEGI’s website, find that index number, and download it
for free. East View does not carry the 1:20,000 sheets from
INEGI, which are high-resolution views of terrain with 10-m
contours, vs. the usual 20 or 50-m contours.

Figure A5.1. An example index map of 1:50,000 topos from collar of the Aquismón F14C29 sheet, showing
neighboring sheet numbers. A zoomable, interactive index map is at the Geospatial (East View) website.
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Table A5.1. INEGI 1:50,000 topographic maps covering the
Sierra de El Abra Region. Cells in blue are maps with known
Astyanax caves, with example caves given in each cell.

Useful Websites
http://www.inegi.org.mx/

http://www.terragotech.com/products/terrago-toolbar

http://www.inegi.org.mx/geo/contenidos/mapadigital/

If a reader has difficulty obtaining or using INEGI coverages, please contact the author at speodesmus@gmail.com.

http://geospatial.com/products/series/topographic-maps/
mexico-scale-1-50000-topographic-maps-779/
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Appendix 6

Data on Caverns and Other Erosive Phenomena
of the Sierra de El Abra Limestones
Federico Bonet 1953, annotated translation by
William R. Elliott* and Jean Louis Lacaille Múzquiz†
Datos Sobre Las Cavernas y Otros Fenómenos Erosivos de las Calizas de
La Sierra de El Abra, pp. 238–274 de IV Centenario de La Universidad
de Mexico (l551–1951), Memoria del Congreso Científico Mexicano,
III, Ciencias Físicas y Matemáticas.
Translators’ Note
Bonet’s three famous papers on Mexican caves were reprinted in 2009 as Cave Papers of Federico Bonet in AMCS
Reprint Series, No. 10, 318 pp. Thanks to Bill Mixon for
providing a pdf of the reprint, which aided our translation
of the Sierra de El Abra paper. We consulted the Velázquez
Spanish and English Dictionary, online dictionaries, and
Microsoft Translator Service.
Bonet studied many caves in Mexico. This paper focuses
on caves and karst of the Sierra de El Abra and mentions
adjacent areas, such as the petroleum-producing Faja de Oro
(Golden Lane) offshore of Tampico, and compares caves
and karst in other regions. The paper touches on geology,
hydrology, biology, ecology, archaeology, economics, and
public health. There are many useful descriptions, photos,
and maps of caves and geology. His paper guided early
explorers of El Abra caves and still provides useful insights.
Bonet emigrated from Spain to Mexico in 1939 to escape Franco’s dictatorship, and he soon became the biology
chairman at the Universidad Nacional Autónoma de México
(UNAM), where he worked with famous cave biologists
Bolívar y Pieltain, Osorio Tafall, Pelaéz, and Álvarez. Later
he was a petroleum geologist for Pemex, and he was skilled
in stratigraphy and fossil identification.
Bonet was an academic who was well-trained in biology,
geology, and speleology. His speleological knowledge was
far-ranging, and he was familiar with the works of leading
speleologists such as Jeannel, Martel, and Davis. Some of his
remarks have been superseded by extensive cave mapping and
inventories, but he was highly observant of cave morphologies and their relationships to geologic events. He would
have been amazed at today’s mapped lengths and depths of
*914 Bannister Drive, Jefferson City, Missouri, USA 65109,
speodesmus@gmail.com

†Mainero 401 Pte. esquina con Galeana, Zona Centro C.P.
89800, Cd. Mante, Tamaulipas, México, lacaille60@gmail.
com

some of the El Abra caves, but most of his conclusions are
still sound. His hypothesis that levels in El Abra caves are
tied to stages of uplift of the Sierra is still important.
Bonet’s Spanish is in a high, convoluted style, with
many difficult terms that we have put in a somewhat simpler
form in English. He discusses Mexican Spanish usage for
caves, such as “sótano” for pits in Mexico. We figured out
a few typos caused by his typesetter. We inserted notes and
synonyms in brackets as a guide to the reader. Readers may
send corrections to Elliott and the AMCS.—William R. (Bill)
Elliott and Jean Louis Lacaille Múzquiz
Fieldwork for the speleological study of the Sierra de El
Abra began on our part in April 1942 when together with
Dr. C. Bolívar and professors D. Peláez and B. F. Osorio
we explored Cueva Chica and Cueva de Los Sabinos; the
extraordinary interest aroused by the fauna of the latter cave,
which provided among many other new things the discovery
of the second species of blind fish of the genus Anoptichthys, induced us to repeat the exploration two years later. In
December 1945, after visiting several caves in other regions
and along with C. Bolivar and Professor J. Álvarez, Cuevas
de El Abra and Pachón were studied, discovering in the latter
one the third species of Anoptichthys [Astyanax mexicanus].
However, it had not been feasible to carry out a systematic
speleological study of the region without the impetus provided by engineer Teodoro Flores, Director of the Institute of
Geology of U.N.A.M., who, at the end of last year, created
the Department of Speleology in this institution. In this way,
with his encouragement and with the necessary means, we
proceeded in the months of November and December of
1950 to carry out fieldwork for the systematic study of the
caves of Mexico starting with the Sierra Madre Oriental and
its front mountain ranges.
Dr. M. Maldonado Koerdell and Mr. L. Limón, Mr. G.
Obregón and Mr. A. González collaborated in this campaign.
These lines serve to express my appreciation to those people
who in one way or another participated in this work.
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The detailed description of each of the caves as well as
the disposition of data of strictly speleological interest will
be made in other works; herein it is intended to outline the
issues of a general nature, especially from a physiographic
point of view.
Topography
The region studied stretches through the south of the
state of Tamaulipas and the east of San Luis Potosí, in a
narrow strip approximately N–S and immediately to the E
of the Sierra Madre Oriental; it is occupied by the Sierra de
El Abra, between the syncline of Ciudad Valles to the W
and the plain stretching to the E from Tamuín and El Mante
to the sea.
We comprise under the name Sierra del Abra the easternmost of the front sierras, which in an approximate alignment
from N to S extending 125 km, between the Guayalejo River
to the NW of El Limón and the Río Tampaón at El Pujal. It
should be noted that this name is not used in the local place
names; from N to S it is called S. Cucharas, S. del Abra de
Tanchipa, S. del Abra, S. de Tanchipa, and more commonly
and mostly with the simple name of La Sierra. Not to be
confused with the Sierra de El Abra de los Caballeros, an
alignment of the Sierra Madre itself.
Topographically it ends towards the N in the Valle del
Río Boquillas (Guayalejo), but it continues more to the N
to the vicinity of Gómez Farías through a zone with the
same strike in which the limestones of the El Abra crop out,
merging with the large Carabanchel Anticline. Similarly,
aligned with the extreme southern end of the Sierra de El
Abra and to the S of the Río Tampaón there are at least two
stratigraphic windows in which the El Abra limestones crop
out. The first one, about 5 km to the S of El Pujal, at km
450 on the Mexico–Laredo highway, can be studied in a
small, nearly circular quarry about 100 m E of this highway,
where there is exposed an aggregated thickness of 11 m of
El Abra limestones covered by a scant development of overlying San Felipe. On the same highway the contact between
both formations can also be seen. Close to one km W of km
440 on the same highway is the N end of a hill of El Abra
limestones at whose foot is the vauclusian source called El
Nacimiento del Coy. About 6 km to the S Heim pinpoints
the Anticline of Santa Isabel, also of the same limestones
and possibly continuous with the outcrop indicated above.
Essentially the sierra itself consists of a low alignment
whose line of summits varies little from 200–300 m above
sea level; however there are only two useable passes in its
whole length, unfortunately carrying the same name; one,
El Puerto de El Abra, to the E of Ciudad Valles, is used by
the San Luis–Tampico railway and by the Cd. Valles–Tampico highway; in it are located the quarries serving as the
type–locality of the El Abra Formation, and at its exit the
Taninul tunnel, which is also the type–locality of the mem-

ber of the same name. The second Puerto de El Abra is 75
km to the N of the former and the Mexico–Laredo highway
passes through it; to distinguish it, we will add the name of
a small nearby village, Cantón, with which is designated on
some old maps.
The Sierra de El Abra is strongly asymmetrical in all its
extent; its western slope is very gentle and gradually merges
with the bottom of the synclinal valley, in which Antiguo
Morelos and Cd. Valles are located. On the contrary, its
eastern slope is extremely steep, at many points approaching
the vertical and only at the foot are there somewhat less pronounced slopes from the accumulation of broken rock debris
which, by the way, conceal contacts and other peculiarities
of geological interest. For this reason, field work on this
side presents many difficulties, in many points it is virtually
impossible and this is particularly regrettable because it is
precisely here where the reef cores are found.
Hydrography
The topography of the S. de El Abra is typically karst,
although it does not meet the characteristics of a mature
karst. Flowing waters from the relatively abundant rains in
the region (ca. 1,200 mm per year in Ciudad Valles) soon
sink down through the innumerable solution crevices formed
by dissolution in the limestone, and as a consequence the
surface hydrographic network is negligible; almost completely missing are natural cuts carved by torrents and streams,
representing a serious inconvenience in stratigraphic studies.
The Morelos–Ciudad Valles valley, between the S. de
El Abra to the E and the Sierra de Nicolás Pérez [Tamalave]
to the W, is a typical synclinal valley; surface streams have
contributed only very secondarily in its modeling, which on
the other hand are of little importance. N of Antiguo Morelos
there is a small system of little streams, of considerable
course and dry most of the year, that drain to the N into
the Río Boquillas [Río Comandante in Chamal]. The latter
outlines the extreme N end of the S. del Abra, passing to
the Xicoténcatl plain. Even though a main tributary [Arroyo
Grande] runs along the western edge of the S. del Abra, it
does not receive a single stream from this sierra. The only
river of importance, the Río Valles, is limited to cutting
obliquely across the southern end of the valley, also without
receiving any surface tributary thereof, nor from the S. del
Abra, and joins the Tampaón in El Pujal, which outlines the
south end of this sierra and passes to the plain of Tamuín.
That is to say, most of the 1,500 km2 of area occupied by the
valley lacks surface drainage. Essentially it is an endorheic
basin; with an estimated loss by evaporation and runoff of
30%. Of the 1,650 million m3 of precipitation it turns out
that 1,155 million m3 of water annually filter through the soil
forming a subterranean hydrographic network that crosses
the base of S. del Abra, resurging at the foot of the eastern
slope of the same after receiving infiltrated water that falls
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on the sierra itself.
Indeed, in contrast to the almost complete absence of
surface runoff, the foot of the eastern slope is marked by
a series of vauclusian springs emerging at the San Felipe
contact with El Abra limestone, each of which gives rise
to a more or less large river, and well established after its
emergence. These rivers are tributaries directly or indirectly
of the Guayalejo further north, and the rest of the Tampaón,
which in turn flow respectively into the Tamesí and the
Pánuco. Without pretending to be exhaustive here is a list
of the most important of these springs: El Nacimiento de
El Terrero [probably El Nacimiento del Río Nacimiento
or La Poza Azul], S of Gómez Farías; Riachuelos y Ojo de
Agua, near the Río Boquillas; El Nacimiento de S. Rafael
de Los Castro; Nacimiento del Río Mante; El Choy; cueva
de El Choy S of las Palmas; fuente de Taninul (thermal and
sulphurous); El Nacimiento del Río Coy at the foot of one
of the hills mentioned before as an extension of the Sierra
de El Abra.
Each of the vauclusian springs is the drain of a system
of underground fissures, whose particular base level is
located at the altitude of the corresponding spring; these
systems are relatively independent of each other. Indeed,
three living populations of the blind fish Anoptichthys are
known up to now, one in Cueva Chica, S end of the sierra (A.
jordani Hubbs and Innes), another in Cueva de Los Sabinos
a bit NE of Ciudad Valles (A. hubbsi Alvarez), and a third
in Cueva de Pachón, N of Antiguo Morelos (A. antrobius
Alvarez), the three derived from the living species Astyanax
fasciatus very common in surface waters of nearby rivers
and almost all México. Each one of them has evolved into
an independent species, a process that has developed under
conditions of long–lasting isolation.
On the other hand the same species of an aquatic isopod
from the Cirolana genus is in the caves of Quintero, Pachón
and Los Sabinos (C. pelaezi Bolívar) [now Speocirolana
pelaezi]; the distance as the crow flies between Quintero
and Sabinos is about 70 km; the genus Cirolana belongs to a
family in which almost all their representatives are marine.
Within the same genus are known marine and freshwater
forms. C. pelaezi is a troglobitic species, that is, not found
outside the caves, and it has derived directly from a marine
species. The same could be said of C. anops Creaser from
caves of Yucatan and C. cubensis Hay from Cuba. The colonization of fresh groundwater by the species in question
(C .pelaezi) must have taken place as late as the end of the
Eocene or early Oligocene; the presence of the same species
in caves so separate from each other allows us to consider one
of these two alternatives: 1st) these are isolated populations
that have not evolved or have done it absolutely in parallel
or 2nd) there is a single stock, in which case it is necessary
to postulate intercommunication between the waters of
these caves. By what we know about the rate of speciation
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in genetically isolated populations we can confidently rule
out the first hypothesis; the perfect specific differentiation
of forms of Cuba and Yucatán whose emigration to fresh
waters is much more recent (Pliocene or Pleistocene) prove
that to us. We can therefore accept the thesis of subterranean
intercommunication of the hydrographic systems of the S.
de El Abra as likely.
Apparently the evidence provided by fishes (Anoptichthys) and isopods (Cirolana) are contradictory. In reality the
ecology of both groups give us a satisfactory solution to the
contradiction. Anoptichthys is a recent cavernicole, derived
from epigean fresh waters, and like its light–dwelling predecessor inhabits running or standing waters and depends
for its nourishment on murcielaguina (bat guano). Therefore
it is unable to abandon vadose waters and penetrate the saturated zone, since naturally the bats do not penetrate there
[disproven by Sótano del Soyate, found in 1969, which has
many cave fishes at base level but no bats]; on the contrary,
Cirolana are able to invade and travel in the phreatic layer
(saturated zone), which would explain the existence of the
same population in places as far apart as the two caves
mentioned above.
The Sierra de El Abra, as all of the calcareous massifs, is
crossed throughout its thickness by a complex three–dimensional network of interconnected fissures and cracks; only
a small portion of the caves and pits are accessible to man.
This system of cavities has developed through two slightly
different processes. In the surface zone the flowing waters
charged with CO2 and various organic acids penetrate via
joints accumulating in the bedding planes. In this way by
dissolution and corrosion they gradually enlarge cracks especially at the lines of intersection of two systems of joints, and
they tend to form descending conduits. When water comes
to a stop at a bedding plane, and if the overlying stratum is
relatively more soluble than the underlying one, a more or
less horizontal aquifer forms as long as it does not emerge at
the surface along the flanks, forming a spring or resurgence.
From then on a local base level is established and the aquifer is divided in a multitude of small streams that converge
downstream to gather in a collector, which having a greater
erosive power tends to deepen its underground course at a
greater rate than its tributaries.
When the joints are narrow enough to be filled with
infiltrated water the system tends to be clearly reticular (as
in a network) simply as a result of differential dissolution
along the bedding planes and joints. But once a drain to the
exterior is established and the size of the conduits increases,
air penetrates into the system resulting in underground streams
with a free surface so that solution, until then predominant, gives way to mechanical erosion as occurs in epigean
streams. In turn the aquifer system, until then reticulated,
tends to acquire a dichotomous nature, that is, anastomoses, loops and closed circuits tend to break apart resulting
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in a system of confluences. At the same time underground
watersheds appear in which the hydrographic system tends
to be fragmented in as many individual systems as there
are resurgences [surgencias]. Let it be quite clear that the
set of cavities that are only partially filled with water can
remain interconnected in their aerial part, while the partial
hydrographic systems become isolated. It is clear that over
time the air–filled passages tend also to become isolated by
ceiling collapses and calcareous encrustations [speleothems]
deposited by infiltrating waters. Anyway, narrow passages
impassable to man always remain, but more than enough for
a special fauna to develop in them, whose representatives
rarely and only by accident are found in real caves. We have
ample evidence of the existence of these concealed cracks in
the Sierra del Abra by indirect indications: several species
of air–breathing troglobitic animals occupy almost all the
caves of the massif, even those most remote from each other,
but they are represented by different species in the nearby
massifs of the Sierra Madre.
While the phenomena listed above occur, part of the
vadose waters penetrates through joints in the beds instead
of draining to the exterior, establishing a new saturated zone
at a lower level. If this new aquifer establishes a communication with the exterior the aforementioned phenomena are
repeated, and so on.
It is clear that this concatenation of processes requires
the establishment of a series of increasingly lower base levels
to the exterior. In general this happens thanks to the subaerial erosion of nearby valleys progressing at a much higher
speed so that the valley floor deepens faster than the beds
of underground streams, discovering progressively deeper
aquifers. It may also occur through a process of differential
uplift between the limestone massif and the surrounding
land, and such is the case of the Sierra de Abra, as will be
seen later.
Climatology
A fairly accurate idea of the regional climate can be gotten
from data provided by the Meteorological Observatory from
its stations in El Mante and Ciudad Valles; the first located
very close to the foot of the eastern slope of the Sierra and
the second in the Valle de Antiguo Morelos to the W of the
Sierra at an altitude of 80 and 68 meters above sea level
respectively. These data are of general application since the
highest elevations of the sierra do not exceed 200 m above
the altitude of these stations.
The annual mean temperatures are respectively 24.8°
and 25.2° C; annual absolute maximums of 46.2° and
46.0°; annual absolute minimums of –2.3° and 0.0°. The
oscillation of the monthly averages throughout the year
is of small magnitude; from October to March they range
from 18° to 22° and 20° to 26° respectively, while in the
summer (April–September) 28° to 24° and 27° to 28°. We

can therefore characterize the climate as warm, without a
well–defined winter season, semi–arid with dry winter and
spring. Note that the semi–arid classification does not imply
lack of precipitation, which is quite high, but is relative to
the high prevailing temperatures.
It is known that the temperature of the deep caves is
constant enough throughout the year, and approximates the
mean annual surface temperature for its area. Without failing
to provide more complete data when the individual caves are
described I will present below some of the observed temperatures. For its proper interpretation, we must make some
comments. First of all that isolated temperature readings in
the caves have a significance given the constant temperature
referred to previously, while isolated surface observations
would be pointless. Also data taken in the portion of the
cave influenced by the outside weather have been excluded
from this list as well as data from caves that exhibit drafts,
openings at different levels, etc., and that are likely to show
abnormal temperature fluctuations. Also it should be taken into
account that the temperatures were taken in late November
and December, that is, in the coldest time of the year while
the monthly average outside temperature is 18° to 20°.
Caves
C. Grande
C. de los Sabinos
C. de Taninul N. 1
C. de Taninul N. 2
C. del Nacimiento
Aire
Agua
C. de Quintero

t°C

Relative
humidity %

25
23.3
26.6
23.0

91
100
96
69

18.0
22.2
24

95
—
100

One can see how in effect, the observed temperature is
pretty close to the annual average; differences in altitude
are too small to be reflected in these data. Jeannel, gathering
data from hundreds of caves in Europe, concludes that the
temperature drops approximately ¾ degree for every 100 m
increase in altitude, and in this case the difference between the
highest and the lowest cave doesn’t amount to 100 m. There
are two caves that have abnormal temperatures; Taninul No.
1 with a temperature significantly higher than the epigean
average, can be explained by its proximity to a hot spring
that emerges in its immediate vicinity. There it is curious
to observe a zone of mist in the middle of the main gallery
where the inside air, warm and almost saturated with vapor,
meets the cold air from the outside; possibly this area of fog
disappears or attenuates during the hot season.
La Cueva del Nacimiento del Río Coy shows an abnormally low air temperature, but equal to that of the outside
on the day of observation; it is a descending cave at the
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bottom of which runs a stream of considerable speed (fig. 11)
that plays the role of a breathing tube sucking air from the
outside. As the galleries are quite spacious, the air current
is not detectable, but enough to influence the temperature.
In general, in the caves the water temperature is around ½
degree less than the air. Here on the other hand we find the
water 4° higher, which is in accordance with the proposed
interpretation.
With regard to the vegetation, the regional climax in
accordance with the weather conditions detailed before,
is a tropical tropophytic forest (fig. 15) of monsoon type,
consisting of two arboreal layers, the tallest about 20–25 m
high and the lower about 10–15. There is also a great development of lianas [climbing vines], many of them thorny,
and a very dense shrub layer which makes it very difficult to
move off the trails. There is no layer at floor level. Given the
uniformity of climatic conditions, it presents no appreciable
physiognomic differences, but instead it presents two very
well marked seasons; in the summer season (rainy season)
all its components are displayed in full foliage and at first
glance it is difficult to distinguish it from a tropical rainforest. However in the autumn–winter–spring season (October
to May) a much of the tree layers lose their leaves while
the shrub layer contains a proportionally greater number
of evergreen species. As trees, even the dominant species,
are not very thick (ca. 20–30 cm trunk at most) the forest
at this time is very open, denuded branches abound and it
has some resemblance to a scrub clearly different from a
tropical rain forest.
Insolation is very different in intensity in both seasons;
in the summer, light and heat are clearly less intense on the
forest floor than in the open, while in the dry season, they are
practically equal; as this is precisely the time of the lowest
mean temperatures the forest becomes a temperature regulator
that tends to maintain the surface of the soil with smaller
thermal oscillations than those in the open air. No doubt this
regulatory effect extends also to the superficial [surficial]
caves; in this case all of them open in wooded areas. Soils,
those formed by the San Felipe limestone as well as those
constituted over the El Abra limestone, are of the rendzina
type [lime–rich soil with dark humus above a pale soft calcareous layer, typical on chalk or limestone]; they show a
very incipient character, being consequently very shallow
and with a very uneven thickness, accumulating in cracks of
the lapies [limestone pavement]. Possibly also “terra rossa”
[red earth, a clay soil produced by limestone weathering].
Geology
The Sierra del Abra is constituted in its entire length by
a very broad–radius anticline whose axis dips towards the
N, at its northern end, and towards the S at its southern end,
continuing the fold in both directions under the surface cover
as indicated at the beginning of the work. The anticlinal hinge
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follows more or less the line of summits; its western slope
is a slightly inclined plane that continues parallel to the dip
of the strata in the western limb of the anticline, until buried
under sediments from the Upper Cretaceous (Coniacian and
Santonian) that fill the synclinal valley of Antiguo Morelos.
Consequently, the topography is consistent with the stratification. On the other hand, the eastern slope is constituted by
a great fault plane, or better by a series of “en echelon” faults
whose plane, approaching the vertical, is parallel to the axial
plane of the anticline and very close to it; the displacement is
no less than 90 m at some points, and it seems that they are
treated as normal faults. The eastern slope is therefore very
abrupt, and here the entire upper portion of the el Abra is
exposed; at the foot of the cliff there is a more or less thick
talus deposit that frequently masks the abnormal contact
between El Abra (Cenomanian) and S. Felipe formations
(Coniacian), the latter cropping out on the eastern plain. A
good part of the E limb of the anticline is therefore disguised
by nearly horizontal strata of the Upper Cretaceous and the
cross–section of the mountain resembles a “cuesta” in the
sense that Americans give this term.
Most of the caves that open on the eastern face show
their entrances “hanging” at a greater or lesser height on the
cliff except those at the lower level, at the foot of the same,
which are so many other vauclusian springs that open in the
abnormal contact indicated before.
All the Sierra de El Abra, dispensing with a light cover
of the S. Felipe formation on its W flank, corresponds to
the so–called El Abra formation, which is just the Urgonian facies of the Albian–Cenomanian. Its lithology is very
complex and will be described in another work; suffice it
to say here that on the W slope cryptocrystalline limestones
dominate, lumpy or homogeneous, with or without “miliolids” [Foraminifera], in shades of cream, graey or black due
to bituminous impregnations. On the eastern side, in addition to the types indicated above, shelly limestones abound
(figs. 20, 21 and 22), originating from tabular reef rudists
and perireef calcareous conglomerates formed by fragments
of rudists, gastropods, and rarely corals. The abundance
of macrofossils on this side gave way to establishing the
member called Taninul, of Kellum. The portion that crops
out shows an aggregated thickness of about 150–200 m,
which according to the works of Adkins, Kellum, Barker,
Díaz Lozano, etc., corresponds to the upper levels of the
Albian and basal Cenomanian. The discordant superposition
[disconformity] of a small thickness of the Coniacian found
at certain points, shows quite clearly the existence of a hiatus
which comprised at least the final half of the Cenomanian,
all Turonian and almost all the Coniacian, i.e. that the Sierra
de Abra emerged at the end of the Middle Cretaceous and
part of the upper Cretaceous.
The El Abra limestones are very dense, very pure from
the chemical point of view, but appear to be very suscepti-
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ble to dissolution. This last peculiarity stands out notably
if we compare it with the limestones of the same age, but
of “bathyal” facies (Tamaulipas limestone) which are well
developed in the Sierra Madre and the Sierra de Tamaulipas.
In both cases stylolitic sutures and widening by dissolution
of joints are frequent, but caves are only found in the El
Abra limestones; this is all the more remarkable because
the Tamaulipas limestones occupy even larger extensions
than those of the El Abra [Formation], but all the caves until
now known from the Sierra Madre, are developed in this
last class of limestone. [The Sierra de Tamaulipas does have
some caves, see Fig. 17, Cueva de los Cuarteles, Aldama,
Tamaulipas.]
The lithological difference pointed out before within El
Abra limestones, between the eastern and western slopes,
is reflected clearly in the respective caves. Those of the W
slope are all developed in compact limestone, usually in black
limestones so characteristic of the top of the formation and
devoid of macrofossils: such is the case in Cueva Chica, C.
Grande, C. de Los Sabinos, C. de Pachón, C. del Nacimiento
del Coy, etc. Instead those of the eastern slope have been
excavated in the thickness of the reef cores and as a result
are richly fossiliferous; the walls show sections of shells
of rudists (monopleurids, caprinids Toucasia, etc.), which
constituted the reef frequently maintaining their primitive
position and in good state of conservation along with the
remains of other associated organisms: corals, Nerinea, other
gastropods, brachiopods (Kingena), etc. Thanks to this it has
been possible to undertake the study of the paleoecology of
this reef formation because on the superficial outcrops of the
reefs, but the weathering conditions mask and make observations extremely difficult. Among the caves that constitute
true natural museums of fauna of the mid–Cretaceous we
will mention the six caves of Taninul, C. de El Choy (type
locality of various species), Ventana Jabalí (especially its
terminal chamber), C. de Quintero and C. del Nacimiento
del Mante. The great Cueva de El Abra is formed in oolitic
inter–reef limestone.
Speleogenesis
Recalling what is said in the section on subterranean
hydrography, we can deduce that in every limestone massif,
which shows a sufficient degree of maturity and provided that
the stratification does not deviate much from the horizontal,
karst formations are arranged in superimposed tiers such that
the oldest are on the surface and the most recent are precisely
the deeper ones. This disposition shows us at the present time
in a simultaneous way, the different stages that in the course
of time have occurred in every cave in particular.
We can distinguish in this regard: 1), a superficial level;
(2), one or several levels constituted by dry galleries or at
most crossed by vadose waters en route to the lower zones;
3), a level close to the local base level with streams that are

generally close to the equilibrium profile [water table] and
that are permanent; and 4), a level constituted by the saturated zone whose cavities are permanently and completely
filled with water.
Karstic features of the superficial level are constituted
as fields of lapies, well represented in the S. de El Abra; one
of considerable extent is located between El Pujal and the
entrance of Cueva Grande; in it, the almost cutting edges
of the bare rock alternate with narrow cracks and fissures,
some of them several meters deep, others filled with clay of
decalcification [terra rossa], and all of them masked by leaf
litter and other plant debris from the forest; it is a true “malpaís” [badlands] through where movement is very unpleasant
and even dangerous. The sinkholes are the last remnants
of what once were underground galleries and whose roofs
have collapsed causing funnel–shaped depressions more or
less filled by debris; frequently they are aligned, showing
the direction of the old galleries; sometimes two of them
are confluent (uvalas) forming depressions in the form of a
figure 8 and still at later stages, the progressive collapse of
the ceiling of entire galleries form closed valleys that end
in a sumidero [swallet cave]. Cueva Chica is an example
of a temporary exogenous stream that enters a cave at the
end of a short and shallow closed valley, through which a
small stream follows an underground course until probably
draining to the Río Tampaón.
The presence of abundant sinkholes, uvalas, and closed
valleys is typical of mature karstic landscapes and because
of the scarcity of these superficial erosive manifestations it
was stated previously that the Sierra de Abra does not present
the characteristics of a mature karst. It is possible that this
statement must be partially modified as a result of subsequent
explorations, but it is obvious that there is a contrast between
the low degree of superficial [surficial] maturity and the well
advanced degree found in the underground galleries, as will
be shown later on.
It is in reality a massif at the mature stage; the shortage
of superficial manifestations results simply from the existence of a forest cover that as already stated, plays a very
important role serving as a screen that protects the soil from
rain and insolation at the time of the year in which these
two agents would have developed maximum effects. In this
regard, it should be recalled that the karst region that serves
as a prototype, the karst of Carniolia [Carniola, Slovenia],
has suffered a total deforestation for 2,000 years now, and
the same occurs with the so–called mature karst landscapes
that I am aware of. As Martel has already pointed out, it is
likely that the above–mentioned erosive peculiarities result
in part from the absence of a protective plant cover.
Among the superficial manifestations we will include
the simas [vertical pits], which in the local toponymy are
called by the term of “sótanos”. It should be noted that
“sótano” is also used for any part of a cave in which access
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is through a more or less vertical passage, which lends itself to confusion. For example the deep level of Cueva de
los Sabinos is a “sótano” but it is also called Sótano de los
Sabinos (or Sótano del Arroyo) a pit located near the ranch
of this name. The differentiation between sima and cueva is
purely conventional, reserving the first name for cavities of
vertical development, with or without horizontal galleries,
but that are only accessible through a vertical descent; thus
Cueva de El Abra or Ventana Jabalí would be considered as
simas if they only had access to them via the skylights in
their domes.
This distinction has a practical value; as a general rule
the exploration of simas carries with it the use of heavy
gear and a large team of well–trained personnel, while the
study of the caves, at least the ones of this region, can be
done without much difficulty except for the final portions
of Taninul n. 2 and El Abra caves.
For this reason, the study of the mines [caves] of the El
Abra remains to be done completely; it is known that Sótano
del Arroyo communicates with the underground stream that
passes through Cueva de los Sabinos enclosing an identical
fauna. Some of the pits located near El Pujal are accessible
with a few meters of rope; it seems that some have water in
the bottom, and in one of them it is said that there are clay
pots larger than the present entrance, but all this remains to
be seen [none have been found]. By way of indication and
with the assurance that they only represent a small fraction
of those that actually exist, we give a list of the known simas.
Sótano de El Tigre, a few kilometers E of Rancho de Los
Sabinos, Ciudad Valles.
Sótano de La Tinaja, near the previous one.
Sótano del Arroyo, Rancho de los Sabinos, near the cave of
the same name [Sabinos].
Sótano de El Venadito, about 3 km E of the road between
CiudadValles and Antiguo Morelos.
Cueva de El Mante, El Pujal, (seems to be a pit)
Cueva de Ojo de Agua, El Pujal (seems to be a pit),
It appears that there are two more “sótanos” near El Pujal.
Between the superficial level described above and the
completely inaccessible saturation zone, in the Sierra de El
Abra there are three successive levels of galleries that represent other stages in the evolution of the caves. The closest
to the surface includes caves at the senescent stage; the roof
has collapsed at multiple points forming many other skylights
through which light penetrates (fig. 17) and that allow active
air movement so that the temperature and humidity vary with
the outside. They are dry caves, without water infiltration
or streams. They may have (but not in this region) a great
development of encrustations [speleothems] in the form of
stalagmitic flowstones, columns, stalagmitic concretions,
etc., but they are always dead encrustations, covered by
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a powdery efflorescence that shows that the deposition of
limestone ceased long ago; the soil is also dusty, formed
by very altered terra rossa, mixed with fragments from the
ceiling; the light penetrates in general for the most part of
the cave, except in certain diverticula [smaller side rooms];
they lack troglobitic fauna, but sometimes they are inhabited
by bats. Corresponding to this stage are Cueva Pinta, the left
gallery of Cueva Grande (fig. 9) and Taninul No. 3 and No.
4 caves (figs. 5 and 6). The accessible portion of Taninul
No. 2 cave also corresponds to this stage, but a little less
advanced than in the previous ones.
On a lower level caves develop at a mature stage. In
them, if there is any communication with the outside besides
the entrance, it is of small size in relation to the cave so that
darkness is total, the air very humid, close to saturation;
water infiltrations and drips are common on ceilings and
walls, development of encrustations is variable, but stalagmitic deposits in an active growth process are frequently
observed. The floor is covered with pure, moist, terra rossa in
parts covered by a thin calcareous layer; the beds of ancient
streams may still be covered by exogenous alluvium, and bat
guano covers everything in large areas. These constitute a
biotope par excellence for troglobitic fauna. The caves situated well above the current local base level have no streams
or lakes, but small pools and puddles with infiltrated water.
This is the case in the upper and middle galleries of C. de
los Sabinos (fig. 3), of Ventana Jabalí (fig. 4), right–hand
gallery of C. Grande (fig. 9) and of C. Taninul No. 1 (fig. 8);
others have permanent, more or less extensive small lakes in
communication through sumps with permanent streams, as
in C. de Quintero (fig. 1), C. del Nacimiento del Mante No.
2 and in the bottom gallery of C. de los Sabinos (fig. 3). In
the latter case the whole gallery is flooded temporarily when
the floods of the rainy season are too big to be dewatered by
the permanent, invisible streams, but that circulate through
the Sótano del Arroyo. Other caves have permanent streams.
Cueva de Pachón opens in the bed of a dry stream today, but
one of its galleries is traversed by an arroyo that represents
in a way the subterranean path of this stream, and which
is lost within the cave through an inaccessible chamber
(sump). This same stream provides a well located about
60 m down, and which the inhabitants of the nearby ranch
use. The Cueva de El Coy (fig. 11) has a terminal chamber
crossed by a large and violent stream that emerges about
50 m below constituting a vauclusian spring that gives rise
to the river of this name. Cueva Chica serves as a sink to a
surface stream, but this is dry most of the year; the stream
is temporary, but it has permanent pools (figs. 15 and 16).
In the previous caves streams are vadose waters that
have not yet reached the local base level, and from the
point of view of the cave we can consider them at a stage
of incipient maturity. On the other hand, the still unexplored
galleries that give exit to the resurgences listed in the hy-
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drography section, and as stated, found along the foot of the
eastern slope of the mountain, are in the juvenile stage. We
reserve the stage that we could call embryonic for the set
of galleries below the local base level, and which constitute
the zone of saturation; these are completely inaccessible in
the case of the Sierra de El Abra due to being completely
filled with water. But when a very recent elevation starts a
new erosive cycle, they can become dry at the moment the
base level is lowered, and if the vadose waters have not had
time to modify the cross–linked pattern of its galleries, they
constitute the so–called two–cycle caves, according to the
nomenclature of Davis.
Speleomorphology
The caves in this area are all small or medium sized;
penetration in the largest ones does not exceed 500 m (Sabinos, Pachón, Quintero, Ventana Jabalí) and the aggregated length of the accessible galleries does not reach 750 m
[Sistema de Los Sabinos is now 13.2 km]. In general, the
form is quite simple and every cave consists of a simple
gallery whose course is clearly governed by the direction
of the joints presenting changes in direction when it passes
from a junction of one system to another one of a different
system. This is the case, for example, in Ventana Jabalí, C.
Chica, C. del Nacimiento de El Coy, C. Taninul 1. In other
cases, as in Cueva Grande, there are two convergent galleries
at right angles which correspond respectively to the N–S
and E–W systems of joints; in C. Taninul 2, there are two
galleries of the E–W system cut by one N–S gallery. C. de
los Sabinos presents three different levels; the top level, of
short development, consists of a corridor that bends in a right
angle several times, the distinct segments corresponding to
the two systems of joints mentioned above; the middle and
bottom levels, much more developed, have a difference in
level of about 30 m, but they are practically aligned in the
same NE–SW direction. C. de Quintero is formed by a main
gallery with an overall N–S direction, but at the beginning
there are two steeply ascending secondary galleries, that along
with a portion of the main gallery, form a loop; anyway the
mouth of both galleries is above the floor of the main one.
In all cases the origin seems to have been an underground
vadose stream so that although the initial phase of widening
of the corresponding joints had begun in the saturated zone,
the subsequent modeling by vadose waters has removed all
traces of such origin. In other words, all these caves lack
the necessary characteristics to be considered caves of two
cycles in the sense of Davis, and nothing suggests that they
had initiated before the current erosion cycle.
The scarce development of encrustations of all kinds is
remarkable. There is nothing comparable, for example, to
the large stalagmites of Cueva de Cacahuamilpa or to the
splendidly developed stalactites of Cueva de Juxtlahuaca,
Gro., and that of Garcia, N. L., for example. This particular

feature makes these caves a very effective means for the study
of the paleontology of the host rock as already mentioned. In
general stalagmitic deposits only take place at the young and
mature stages; they are rare even in galleries at an incipient
stage of maturity traversed by permanent streams, but in the
Sierra de El Abra there is an ample development of galleries
apparently suitable for such deposits without these attaining
normal development. The explanation for this could reside
in the fact already pointed out that the sierra is an elevated
block in relation to the eastern plain as evidenced by the
fault that runs along its E side; it is possible that the uplift
process had accelerated the development of the three levels of
galleries previously described so that the elapsed time since
the end of the excavation period had been sufficiently short
to not allow the normal development of such formations.
Cuevas de Taninul Nos. 3 and 4 present very different
morphological features as can be seen in the respective plans
(figs. 5 and 6); here cavities have preferentially developed
following the bedding planes while some secondary galleries
show the direction of joint systems. In its general form and
relative dimensions (chambers far wider than high) nothing
suggests formation by underground streams; however the
stage of advanced senescence of these caves prevents us from
postulating an origin by dissolution in the saturated zone.
Another feature worthy of note is the disposition of the
initial vestibule in C. de Los Sabinos (fig. 13) and C. de El
Abra, which corresponds to what we will provisionally call,
for lack of a better term, collapse chambers. These chambers
are represented in a form that is even more typical in other
caves outside the studied region such as C. del Salitre in
Xilitla, S.L.P., and C. de la Boca, Villa de Santiago, N.L. In
the latter the collapse chamber is itself the whole cave (fig.
18). These are parallelepiped–shaped cavities, with a steep
downward slope, and more or less parallel to the dip of the
strata. One of the bases of the parallelepiped is the entrance,
with large proportions (ca. 20 m wide by 20–30 high). The
other is a vertical cliff covered or not by concretions, which
are the bottom. The roof is formed by a bedding plane, while
the floor is covered from the entrance until near the end by
large blocks fallen from the ceiling [breakdown]. Near the
bottom the floor is horizontal and covered by terra rossa or
bat guano. The side walls are completely vertical and show
strata cut as on a fault mirror.
It is probably a partial collapse between two parallel
and vertical joints that has not comprised the upper strata
that keep forming the ceiling. In any case they do not seem
formed directly by the erosive action of surface or underground streams given the current topography of the exterior.
Only in C. de Los Sabinos is there evidence of excavation in
the form of gullies and giant’s kettles on the side walls (fig.
14), but these are close to the ceiling at about 20 m above
the current floor.
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Economic and health interests
The presence of potsherds in some caves (C. Grande,
“sótanos” of El Pujal) shows occupation by man in historical periods. Possibly it is a temporary occupation related to
worship as still occurs today in C. de El Jobo in the Sierra
Madre. The pool of the upper gallery in Los Sabinos is used as
a water supply in dry periods by the inhabitants of the ranch
of the same name, and such use was already indicated from
Cueva de El Pachón. Certain galleries of C. Grande, C. de
Los Sabinos, and C. de Quintero are used as a recreational
place where regular festivities attended by the inhabitants
of the nearby villages take place. Locally bat guano is used
as a fertilizer and also the honey of wild honeybees that
nest in the entrance arch of the C. de El Abra at about 30 m
above the ground.
None of these caves seems to be suitable for tourist exploitation. Recently the blind fish from C. de Los Sabinos,
C. Chica and Pachón have been captured with some intensity
to supply the market offered by stores engaged in the sale
of aquarium fishes in the United States, but this exploitation
has been carried out by foreign traders.
In Ventana Jabalí murcielaguina (guano) is exploited
in sufficient scale to justify permanent facilities in a place
so difficult to access; the product is extracted every three or
four years and is exported to other regions of the Republic.
Most of the caves in the region are inhabited by vampires (Desmodus rotundus murinus). The presence of these
blood–feeding bats is immediately noticed by the presence
of puddles of semi–liquid droppings, with the appearance
of tar, located below points in the dome in which they roost
during the day. So far the most northerly cave in which its
presence has been confirmed is in that of El Pachón, but
surely they also exist in the inaccessible portions of El Abra
and Quintero. It has been shown that these bats transmit the
germs of derriengue [bovine paralytic rabies] to cattle and
also seem to transmit a form of rabies. Recently the United
States press and mainly that of Texas deals with the “invasion”
of “rabid” bats from Mexico. Seemingly it has even been
thought to use dynamite to demolish suspected caves and
the use of toxic gases to destroy vampires. We do not predict
much success for such measures if they are not made on an
adequate scale and with detailed knowledge of the speleology
of the regions S of the Río Bravo [Río Grande]. Between the
Sierra de El Abra and the border there are hundreds of caves
which can host vampires, and in many of them because of
their huge dimensions and topographic difficulties it will not
be possible, perhaps fortunately, to carry out such drastic
measures. For example, Cueva de El Abra hosts millions of
insectivorous bats whose destruction would possibly result
in unexpected difficulties for the rich agricultural region of
El Mante. Every day, as evening falls, a cloud of bats can be
seen nearly one km long by about 50 m wide leaving from

this cave and heading to the plain, and the same can be said
of Ventana Jabalí. The profound ecological imbalance that
would entail the suppression of such effective and numerous
predators on insect populations, is very difficult to predict
with accuracy, but it can be expected that it would not be
favorable to the interests of the farming population, much
less guaranteeing the extermination of vampires.
Conclusions
1. The Sierra de Abra, like other calcareous massifs, is
crossed by a three–dimensional network of conduits forged
by vadose waters in transit to the saturated zone, and by the
phreatic waters below this level. Vertical conduits, along
joints and especially at the intersection of systems of joints
with N–S and E–W strikes, interconnect the different levels
of horizontal conduits developed along bedding planes.
2. The accessible portions of the vertical conduits constitute the simas [entrance pits] if they open to the surface
through chimneys, and pits if they only open on more or less
horizontal underground galleries. As an example of the first
type we can mention the Sótano de El Tigre, S. del Arroyo,
S. de la Tinaja, S. de El Venadito, S. del Mante (El Pujal)
and three unnamed ones in this latter locality [probably Los
Cuates, Sótano de El Mante, and maybe Sótano del Toro].
These are a small part of the existing pits and their exploration
has not been made due to the lack of heavy equipment. Cueva de El Abra in its main chamber can serve as an example
of a chimney [domepit with a skylight]; it is an enormous
chamber with an arched vault of about 70 m in height by
about 25–30 m in diameter.
3. The accessible portions of the horizontal galleries are
the caverns. Accessible caves and pits form a small part of
the system of interconnected conduits and inaccessible to
man. Indirect arguments are set forth, derived from the distribution of troglobites of the current fauna, both terrestrial
and freshwater, demonstrating the virtual interconnection of
the whole system in the Sierra de El Abra.
4. Karst phenomena of this mountain range are arranged
in successive levels, simultaneously showing the evolutionary stages that each cave passes through in particular.
These are: 1. the superficial top level (posthumous stage),
2. subsuperficial level (senescent stage), 3. two levels of
medium depth (mature stage), 4. level close to the zone of
saturation (juvenile stage) and 5. level occupied by phreatic
waters (embryonic stage).
5. In the S. de El Abra the top level presents extensive
fields of lapies [limestone pavement], but dolines, uvalas and
closed valleys characteristic of a mature karst landscape are
scarce. The apparent “youth” of the surface, contrasting with
the appearance of maturity of the deep levels is explained by
means of data derived from surface and underground climatology as well as the resulting vegetation cover. The mature
karstic landscapes are only found on land deforested since
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ancient times and the S. de El Abra has a well–developed
tropophytic tropical forest.
6. On the subsuperficial level the caves are dry galleries, with dead encrustations, floors covered by terra rossa
and ceilings with numerous collapses that form many other
skylights allowing access to light and air from the outside.
This type corresponds to C. de Taninul Nos. 3 and 4 and in
part, C. de Taninul No. 2.
7. The mature stage corresponds to the two intermediate
levels; walls and ceiling with stalactitic deposits in full swing;
abundant infiltration that produces small pools and puddles,
but without permanent lakes or streams. This is the case of
the upper and middle galleries of C. de Los Sabinos, Ventana
Jabalí, right gallery of C. Grande and C. Taninul No. 1. In
others, there are some permanent ones in communication
via sumps also with permanent streams: C. de Quintero, C.
del Nacimiento del Mante No. 2, and the lower gallery of
Los Sabinos. In C. de Pachón and in Nacimiento de El Coy
there are permanent streams within their galleries.
8. The vadose waters of the upper galleries have not
reached a profile of equilibrium nor the local base level, but
those of the lower level that constitute the juvenile stage.
They are traversed by permanent streams that drain the S.
de El Abra and the endorheic basin formed by the synclinal
valley of Cd. Valles–Antiguo Morelos, and appearing at the
foot of the eastern slope of the sierra through many vauclusian springs, of which the most important are: Nacimiento
de El Terrero [probably Nacimiento del Río Nacimiento],
Riachuelos, Ojo de Agua, Nacimiento de S. Rafael de los
Castros, Nacimiento del Río Mante, El Choy and Cueva de
El Choy to the S. of Las Palmas.
9. Cracks filled with phreatic waters below the saturated
zone constitute the embryonic stage. What is clear is that
they are completely inaccessible [until cave divers began
explorations in the 1980s]. But there is evidence derived
from the distribution of the current aquatic isopods, that
demonstrates the total interconnection of the system of cracks
even at this early stage of its evolution.
10. The 22 caves explored, as well as the simas [pits] and
vauclusian springs, were all forged in limestones of the Urgonian facies of the Albian–Cenomanian (El Abra formation)
[mid–Cretaceous]. Also all known caves in the Sierra Madre
itself are formed in these limestones. On the other hand, in
the vast expanses of the Sierra Madre in which the bathyal
limestones of the same age crop out (Tamaulipas formation)
caves are practically unknown [more are known today].
11. Some of the caves that open on the eastern slope,
present an entrance “hanging” on the cliff that constitutes
this side . Others, at the foot or close to the foot of the same;
are formed in the very cores of tabular reefs of rudists or in
the respective perireef conglomerates. Their walls are the
only way to study the reef biocenosis of the mid–Cretaceous
in this region.

12. In contrast to the enormous development of solution
phenomena, stalactitic deposits are very rare; as a possible
explanation it is suggested that the mature stage of each cave
is relatively brief because of the recent uplift of the massif,
resulting in the rapid relative decline of the local base levels.
13. These caves are of small or medium size. The largest (Pachón, Quintero, Sabinos, C. Grande), barely reach a
total length of about 500 m and an aggregated development
of galleries of 750 m. [Much greater since extensive cave
mapping began in the 1960s.]
14. The morphology of these caves is relatively simple.
These are single galleries in each case, developed along joints
of the two mentioned systems, and which show a modeling
carried out by streams of vadose waters. They lack the anastomoses and loops characteristic of galleries and chambers
formed by dissolution below the saturated zone, and therefore they are all caverns of one cycle in the sense of Davis.
Two of them (Taninul Nos. 3 and 4) present morphological
features pointing to solution cavities, but their advanced
senescent stages prevent us from successfully confirming
the hypothesis of an erosion cycle prior to the current one.
15. The theory of collapse portals is proposed as a hypothesis to explain the formation of the huge vestibules that
give access to the caves of El Abra and Los Sabinos.
16. In general, the temperatures observed in the deep
galleries are close to the regional average temperature (ca.
24°). The exceptionally high temperatures of Cueva de
Taninul No. 1 is explained by the immediate proximity of
a thermal spring.
17. The system of cavities described in the Sierra del
Abra, produced in the current erosion cycle, allows us to
visualize those formed in the buried massif of the Faja de Oro
[Golden Lane, offshore from Tampico] during its emergence
from the end of the Cenomanian [93 ma] until late in the
Coniacian [86–89 ma]. The great similarity of the lithology,
paleontology and geologic history of both massifs, as well
as certain peculiarities of oil production in the Faja de Oro,
suggest that the secondary accumulation of hydrocarbons
took place in a system of cavities at the top of the El Abra
limestones very similar to the one described.
18. Aside from the exploitation of murcielaguina [bat
guano] which takes place in Ventana Jabalí, the economic
interest of the other caves such as water sources, producers
of bat guano, honey, etc., is strictly local. None of them
offers attractions for a tourist development on a large scale.
19. In all the caves of El Abra there are vampires (Desmodus rotundus murinus), potential transmitters of the virus
of derriengue [paralytic bovine rabies] and a form of rabies.
The indiscriminate destruction of all bats using dynamite or
toxic gases as has been proposed recently can cause very
serious damage to the agriculture of the rich region of El
Mante without achieving appreciable results in the vampire
population.

Appendix 6—Bonet: Sierra de El Abra

319

Fig. l. —Schematic map of Cueva de Quintero. Observe the predominant N-S
and E-W directions in the main gallery along joints; two side passages with
permanent lagoons are a lower level than the gallery; in the central chamber
there are large stalagmites. Mature stage.

Fig. 2.—Schematic plan of Cueva de El Abra, accessible
portion; collapse near the entrance vestibule; final chamber in chimney form about 60 m high that communicates
with the exterior by a skylight. Senescent stage.

Fig. 3.—Schematic map of Cueva de los Sabinos. Collapse at the
entrance portal (cf. figs. 13 and 14); upper gallery with strong
right-angle turns following two systems of joints; middle gallery (to
the N. of the entrance) and lower (to the S.) much broader; the last
one with a large stalagmitic mass and two permanent pools connecting via sumps with Sótano de El Arroyo. Mature stage.
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Fig. 4.—Schematic drawing of Ventana Jabalí. The only gallery
with 6 skylights. Mature stage.
Fig. 5.—Schematic map of the Cueva de Taninul n. 4.
Three entrances and 7 large skylights of large dimensions;
development on the stratigraphic plane, the small pasages along
two systems of joints. Senescent stage.

Fig. 6.—Schematic map of the cave of Taninul
n. 3. Development according to strata; three
skylights. Senescent stage.

Fig. 7.—Cueva de Taninul n. 2, schematic plan. Development along strata;
three skylights. Senescent stage.
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Fig. 8.—Schematic map of the
Cueva de Taninul n. 1. Development along a joint. Mature stage.

Fig. 9.—Schematic drawing of Cueva Grande. Collapse at
the entrance; East gallery along an E-W joint system, mature
stage; north gallery along a N-S joint system, with two skylights, senescent stage.

Fig. 10.—Plan and profile of Cueva Chica. Observe the high
domes formed by landslides; a series of permanent ponds
formed by a temporary exogenous arroyo which probably has
an underground drainage in the Río Tampaón.

Fig. 11.—Schematic map of the Cueva
del Nacimiento del Coy. The bottom
chamber is occupied by a violent
stream in the direction of the arrow.
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Fig. 12.—Location of the main caves in the
Sierra del Abra. 1, Cueva del Nacimiento
de El Coy; 2, Cueva de El Nilo; 3, Cueva
Chica; 4 y 5, “Sótanos” near Cueva Chica;
6, Cueva Grande; 7, Cueva de Taninul n.
1; 8, Cueva de Taninul n. 2; 9, Cueva de
Taninul n. 4; 10, Cueva de Taninul n. 3; 11,
Cueva de Las Palmas; 12, Cueva de El Coy;
13, Cueva de Los Sabinos; 14, Sótano de El
Arroyo; 15, Cueva Pinta; 16, Ventana Jabalí;
17, Cueva de El Pachón; 18, Cueva de El
Abra; 19, Cueva de Quintero; 20, Cueva de
San Rafael de los Castro; 21, Cueva de El
Mante n. 1 (vauclusian spring); 22, Cueva
de El Mante n. 2.
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Fig. 13. The entrance of Cueva de Los Sabinos from the bottom
of the entrance collapse.

Fig. 14. Cueva de Los Sabinos; bottom of the
entrance collapse; observe the grooves carved in the
wall near the ceiling.

Fig. 15.—Cueva Chica entrance. El Abra limestones, forming
a nearly horizontal threshold; in the foreground is the stream
bed, then dry, entering the cave.
Fig. 16.—First pool of Cueva Chica.

324

Appendix 6—Bonet: Sierra de El Abra

Fig. 17.— Cueva de los Cuarteles, Aldama, Tamaulipas, as an example of
cave in the senescent state; large skylight showing the adventitious roots
of various Ficus sp. that grow at the edge of it.
Fig. 18.—Cueva de la Boca, Villa de Santiago, Nuevo León, as
an example of a collapse portal; see the rectangular shape of the
entrance and the dip of the strata.
Fig. 20.— Cueva de Quintero. Association of
rudists (monopleurids) in the portion of the reef
core in which the cave is carved.

Fig. 19.— Cueva de El Abra. Passage of
the interior gallery to the collapse vestibule.
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Fig. 21.— Cueva de Quintero. Association of rudists (caprinids).

Fig. 22.— Cueva de Quintero. Association of
rudists (caprinids).

