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Prefacio a la Edición 2017 
 
La última vez que los seres humanos visitaron el fondo de Cueva Cheve – (la cueva 
más grande de la Sierra Juárez, Distrito de Cuicatlán )- fue en 2003. En ese entonces  
las dificultades que encontramos allí nos convencieron de que tal vez sería más fácil 
explorer alguna nueva entrada que nos lleve mas alla de los limites de el sistema de 
cuevas de cheve. 
Una nueva entrada, en teoría, haría más fácil el encontrar una manera de ir más allá 
del túnel que  se había colapsado al final de Cueva Cheve. Así fue que en febrero de 
2004 venimos a la sierra, a buscar nuevas entradas en los municipios de Santa Ana 
Cuauhtémoc y San Francisco Chapulapa, al norte de Cueva Cheve, pero muy cerca del 
extremo conocido de la cueva. Estábamos buscando allí porque a 1.400 metros bajo 
nuestros pies se encontraban túneles conocidos en Cueva Cheve. 
 
A principios de marzo de 2004 se descubrió una entrada desconocida que le llamamos 
"J2" encontrada en una pequeña dolina al fondo de un profundo barranco lleno de selva 
en el bosque de neblina sobre el pueblo de San Francisco Chapulapa. Fue una de las 
64 entradas vistas por primera vez por nuestro equipo ese año. Algunas las habíamos 
encontrado nosotros por medio de caminatas por la selva, pero la mayoría se nos 
fueron mostradas por Atanacio Rubio Vargas del pequeño pueblo de El Ocotal. Sólo 
una de estas entradas - llamada J2 por nuestro equipo1 - tenía los signos de una cueva 
que probablemente probaría ser muy profunda. Tenía viento fuerte soplando en la 
entrada y una corriente de agua que ayudó a mantener el lodo y los escombros a no 
bloquear el túnel en la temporada de lluvias. Alcanzamos una profundidad de más de 
300 metros ese año con corriente de aire circulando mas profundo dentro de la cueva. 
Fue el comienzo de una odisea de nueve años en la que se realizaron  seis 
expediciones separadas en 2004, 2005, 2006, 2009, 2010 y 2013 fueron dedicadas a 
lograr una conexión entre J2 y Cueva Cheve. 
 
J2 nunca fue una cueva fácil de explorar. La entrada es una fisura estrecha que mide 
de 8 a 10 metros de altura por medio metro de ancho. Continúa así por medio kilómetro 
de distancia recorrida. Entonces hay una sección vertical que desciende directamente a 
los 400 metros y requiere una gran cantidad de cuerda para armar la cueva y hacerla 
un paso seguro. Unos 400 metros adicionales por una grieta muy angosta continúan en 
la parte inferior de estos pozos hasta que se encuentran túneles más grandes. 
Establecimos nuestro primer campamento subterráneo en J2 - Campamento 1 - a una 
profundidad de -530 metros al comienzo del gran túnel. Luego, a una profundidad de 
630 metros se descubrió un túnel inundado - Sifon 1. Fue muy corto y, 
sorprendentemente, descubrimos que el agua estaba retenida por rocas sueltas en el 
lado rio abajo. Tuvimos la suerte de poder mover suficientes piedras del montón  para 
bajar el nivel del agua en el túnel en donde un espacio de 30 centímetros de aire se 
formó en el techo del túnel. Hacía mucho viento y frío, pero pudimos nadar sin equipo 
                                                            
1 El equipo en 2004 estaba compuesto por miembros de varios países, incluyendo Polonia. El valle que 
contiene J2 fue visitado por primera vez por varios miembros polacos de nuestro equipo y la persona que 
toma notas con respecto a lo que se había encontrado estableció un sistema de etiquetado de las 
entradas para que podamos discutirlas posteriormente. El nombre polaco para la cueva es "Jaskinia". Así 
J2 significaba "cueva número 2". Aunque había 37 cuevas "J", sólo J2 continuó a gran profundidad. Las 
coordenadas para la entrada son: 17 ° 54'12.83 "N 96 ° 45'54.36" W 



de buceo. Un kilómetro más allá de este punto establecimos el Campamento 2 a 800 
metros de profundidad. La cueva se hizo entonces muy grande, con pasajes de 20 
metros de ancho por 15 metros de altura. A una distancia de 7 kilómetros de la entrada 
descubrimos el Sifon 2, el segundo túnel inundado. Fue sólo en 2006 que un solo buzo 
(James Brown) fue capaz de explorar y descubrir los túneles llenos de aire en el otro 
lado.  El Sifón 1 era a 220 metros de distancia bajo el agua. El túnel inundado alcanzó 
una profundidad de 12 metros de profundidad de agua. Más allá de una cámara muy 
grande descubrimos el Sifón 3. En 2009 descubrimos que había una bifurcación al 
Sifon 3 pero, después de otros 500 metros de caminata descubrimos el Sifón 4 y éste 
no podría ser evitado. 
 
Pudimos explorarlo Sifon 4 a una distancia de 300 metros en 2009 - durante una 
inmersión en solitario realizada por un miembro de nuestro equipo José Morales. 
 
En 2013 el túnel bajo el agua conocido como Sifón 4 (ver el mapa en la página 
siguiente) en la parte inferior de J2 fue pasado con éxito por los buzos Marcin Gala y 
Phil Short. El túnel inundado tenía 600 metros de largo y se necesitó casi una hora para 
nadar a través de él. Llegaron a un túnel que se llenó de aire respirable y se extendió 
por 350 metros en una dirección que conduce casi directamente hacia Cueva Cheve 
antes de que el paso se hizo demasiado estrecho para continuar. El río subterráneo - 
que fluye con un volumen de 50 litros por minuto - desaparece en esta grieta. Pero los 
seres humanos no pueden continuar por allí. El final de J2 siguen estando a 800 metros 
de distancia de túneles conocidos en Cueva Cheve. 
 
Así, a pesar de todo este esfuerzo no pudimos conectar J2 a Cueva Cheve. Es 
totalmente posible que pasamos por alto algo, No muy lejos del Campamento 3 hay 
una cúpula en el techo del gran cañón que conduce a Sifon 4. En 2009 dos miembros 
del equipo - Yuri Schwartz y Sergey Tachenko de Rusia - usaron técnicas especiales 
de escalada para escalar el pozo a una distancia de casi 100 metros sobre el túnel 
principal. Para sorpresa de todos, un tremendo viento soplaba en este pozo vertical. En 
2013 continuamos escalando este pozo vertical hasta llegar a un punto de más de 300 
metros verticales por encima del túnel principal de J2. Esto está en un punto todavía 
800 metros debajo de la superficie, así que hay un misterio que permanece en J2. 
 
Después de cuatro años de considerar cuál debería ser el siguiente paso, fue el 
Acuerdo  del equipo de que habíamos pasado por alto  algo en la parte inferior de 
Cueva Cheve, en el cañón lleno de aire que existe entre los dos túneles inundados 
(Sifon 1 y Sifon 2). En las páginas que siguen describimos los objetivos para 2017 y 
nuestros planes para lo que esperamos será un esfuerzo exitoso para encontrar un 
camino hacia adelante, y más profundo, en Cueva Cheve. 
 
Quisiera de nuevo expresar mi gratitud a todos los pueblos de la montaña y a las 
personas y familias que hemos llegado a conocer y consideramos nuestros amigos en 
los últimos 30 años. 
 
Bill Stone 
Austin, Texas 
10 enero 2017 



Mapas de Plan y Perfil del Sistema J2 a partir de la conclusión de la expedición 2013. J2 es actualmente la cuarta gruta más profunda de 
México y la cuadragésimo más profunda del mundo. El límite de exploración es de 7.294 metros de distancia de la entrada J2. Para llegar a 
ese punto se requiere el uso de cuatro campamentos subterráneos y equipo de buceo para pasar dos túneles inundados que totalizan 
800 metros de longitud. Sifon 4 tiene 600 metros de largo y requiere una hora para nadar a través de él. En 2010 una cueva conocida 
como Last Bash (La última oportunidad) fue conectada a J2 para formar el Sistema J2. El uso de la entrada Last Bash reduce el tiempo 
para llegar al Campamento 2A en aproximadamente 8 horas, lo que lo convierte en un viaje de un solo día en lugar del viaje de 2 días 
desde la entrada J2.
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Expedición Sistema Cheve 2017 
Resumen ejecutivo 

Introducción: 
 
Sistema Cheve (término general para la colección de cavernas en Cuicatlán, distrito de 
Oaxaca de la Sierra Juárez en el sur de México) es uno de los grandes sistemas de 
cuevas del mundo. Aunque las entradas a estas cuevas han sido conocidas durante 
miles de años por los indigenas Cuicatec, lo que se encuentra en el interior sólo 
comenzó a ser revelado en 1986, cuando los exploradores de cavernas modernos 
visitaron la entrada masiva de Cueva Cheve. Año tras año, piezas de este increible 
rompecabezas subterráneo se ha armado a través de los esfuerzos de más de 16 
expediciones, muchas de ellas duran hasta tres meses durante la temporada seca de 
primavera en el intento por explorar una sola cueva. Sistema Cheve es tan vasto que 
pasa bajo seis municipios diferentes. Pero es la profundidad lo que hace que Sistema 
Cheve sea extraordinario: es el sistema hidrológico kárstico más profundo del mundo. 
Un rastreo del colorante en 1990 demostró que tenía una profundidad de casi 2.600 
metros (8.530 pies). El límite actual de exploración humana se alcanzó en 2003 a una 
profundidad de 1.484 metros (4.869 pies) a una distancia de 10 kilómetros (6.2 millas) 
de la entrada más cercana. 
 
La entrada más al sur del sistema es Cueva Cheve1, situada en un bosque de pinos 
ponderosa a casi 3.000 metros de altitud sobre el nivel del mar. La entrada más Al 
norte es Cueva de la Mano2, en la parte inferior del Cañón Santo Domingo, a casi 20 
kilómetros de distancia en línea recta. El agua que entra en Cueva Cheve fluye a los 
manantiales de la Cueva de la Mano. Se cree que el agua que entra en todas las 
cuevas en una zona de 7 kilómetros de ancho entre estas dos localidades finalmente 
drena a Cueva de la Mano. El objetivo principal de todas estas exploraciones en esta 
área es demostrar  una coneccion humanamente accesible entre todas estas cuevas. 
En términos de pura distancia técnica y dificultad subterránea, Cheve no tiene igual. 
Sólo para alcanzar el límite actual de exploración se necesitarán más de 3 kilómetros 
de cuerda en más de 120 tiros verticales y hay que establecer tres campamentos 
subterráneos con 8 a 12 horas de recorrido subterráneo entre cada campamento. 
Además, las cuevas no corren en líneas rectas subterráneas - siguen las fallas y fisuras 
dictadas por la geología. Así, aunque la longitud de las partes conocidas de la más 
grande de estas cavernas - Cueva Cheve - tiene una longitud de 26 kilómetros (ver 
tabla), la proyección horizontal de la superficie comprende menos del 20% de la 
distancia terrestre a los manantiales En Cueva de la Mano. Es totalmente posible que 
una travesía completa pudiera ver a los exploradores en un viaje subterráneo 
unidireccional que se acerca a 100 kilómetros de longitud, un nivel de lejanía sin igual 
en la Tierra. 
 
En la actualidad hay cuatro cavernas independientes muy grandes y profundas dentro 
de la montaña que ya han logrado el reconocimiento mundial sobre la base de sus 
propias estadísticas: 
 
                                                            
1 17°51'52.79"N, 96°47'40.28"W 
2 18°01'35.69"N, 96°49'21.13"W 



Nombre Profundidad (metros) Longitud (metros) 
Cueva Cheve 1,484 26,194 
Cueva Charco 1,278 6,710 
Sistema (Ozto) J2 1,229 14,840 
Cueva de la Mano 180 10,841 

 
La tabla presenta solamente las cuevas mas grandes conocidas. Es importante señalar 
que nadie ha encontrado un final definitivo a cualquiera de las grandes cuevas que 
componen Sistema Cheve - los límites de la resistencia humana y la tecnología han 
sido siempre los factores que han detenido el progreso. Es, de hecho, este persistente 
fracaso para encontrar el final de estas cuevas que sirve como una llamada a algunos 
de los exploradores más grandes de cuevas  del mundo para venir a probar su suerte y 
ver si pueden ser los que resuelvan el enigma de una vez por todas . En este sentido, 
los equipos que hoy exploran Sistema Cheve no son diferentes de los equipos que 
intentaron ser los primeros en escalar el Monte Everest hace casi 100 años o aquellos 
que en última instancia fueron los primeros en explorar la Antártida. Es el desafío 
absoluto - tanto a la resistencia física como a la mente para encontrar una manera de 
resolver el problema de conectar todas estas piezas para formar la caverna más 
profunda del mundo - que es el reto. En el caso del Sistema Cheve, este desafío es 
mucho más difícil que el ascenso de cualquier montaña en la Tierra porque implica 
tantas disciplinas diferentes -desde explorador, escalador, buzo, cartógrafo e incluso  
fotógrafos que deben encontrar maneras de iluminar Lugares que están por siempre 
oscuros. En cierto sentido, Sistema Cheve es la última frontera física y psicológica en la 
Tierra en 2017. Es un análogo de la lejanía y las dificultades que tendrá que ser 
superado a medida que la humanidad se expanda eventualmente en el Sistema Solar 
en el próximo siglo. 
 
Exploraciones recientes: 
Ya en 1990 la exploración fue detenida temporalmente en Cueva Cheve debido al 
descubrimiento de un túnel bajo agua - conocido como Sifón 1 - en el nivel de 1.362 
metros de profundidad ya 9 kilómetros de la entrada. Sólo para llegar a ese punto se 
requerían 3½ días de viaje subterráneo y tres campos subterráneos. El primer intento 
de encontrar un camino a través del Sifón 1, en 1991, falló cuando el buzo principal 
siguió una ruta obvia hacia el norte en una estrecha fisura que era demasiado apretada 
para pasar. Sólo se percibió después que una falla cruzaba ese lugar y que el camino 
real era hacia atrás, bajo el túnel que los exploradores habían seguido desde la 
entrada. 
 
En 2003, un equipo de buceo de cuatro personas (con el apoyo de un equipo de 60) 
regresó, pasó con éxito el Sifón 1 de 140 metros de largo y descubrió una sección de 
un cañon del rio de un  kilómetro de largo más allá de Sifón 1. Esto terminó en un 
segundo , Túnel bajo agua de 280 metros de largo - Sifón 2 - más allá del cual había 
una pila de rocas, de un antiguo colapso, que bloqueaba el paso humano pero a través 
del cual fluía el río. La breve inspección de los dos buzos de punta, concluyó que no 
había manera de seguir adelante. Sin embargo, hay tres grandes cascadas que entran 
en la cueva a lo largo del paso de la corriente entre los dos Sifones. Uno de ellos tiene 
más de 60 metros de altura y se estrella en un lago de 80 metros de largo. No hubo 
tiempo para investigar estas cascadas en el 2003 como el descubrimiento del camino a 
través de Sifón 1 y el cañón del río más allá del Sifón, ocurrió tarde en la expedición. La 



presencia de estas cascadas es significativa. Sistema Cheve es conocido, por medio  
de la cartografía en 3D, que se ha formado en al menos tres niveles diferentes como el 
río subterráneo cortado a través de varias capas estratigráficas a lo largo de millones 
de años. El río activo hoy es el nivel más bajo. Unos 40 a 50 metros verticalmente por 
encima de eso es un nivel donde existen túneles difíciles pero pasables. Pero Lo más 
importante, sin embargo, es que  a una elevación entre 70 y 100 metros sobre el río 
existen túneles "fósiles" (antiguos y secos) de proporciones gigantescas. Debido a que 
Sistema Cheve está altamente controlado por fallas, es decir, tiende a seguir grietas a 
gran escala en los estratos calcáreos creados cuando la Sierra Juárez fue empujada 
hacia arriba desde el Golfo de México, estos pasajes de nivel superior tienden a estar 
justo encima del paso del río . Una cascada, entonces, es un "taladro" geológico que 
crea una ruta de acceso entre las capas. 
 
Planes para 2017: 
 
Por lo tanto, el objetivo principal en 2017 será establecer el Campamento 4 subterráneo 
más allá del Sifón 1, escalar estas cascadas, con la esperanza de re-encontrar  el gran 
tunel seco  “borehole” de alto nivel (“Borehole” es un termino utilizado por los cueveros 
para nombrar los pasaje de grandes dimenciones) visto apenas al norte del 
campamento  3. Si es exitoso, será nuestro objetivo adicional no sólo explorar este 
túnel superior más profundo en la montaña, sino también conectarlo a una cueva seca 
(llena de aire) aguas arriba del Sifón 1, evitando así la necesidad de buceo y 
permitiendo a Todos los miembros del equipo para participar en exploraciones más 
profundas. Un avance de esta naturaleza podría conducir a la rápida extensión de la 
cueva principal - Cueva Cheve - a profundidades de más de 2.000 metros, así como 
ver el posible enlace de otros grandes sistemas de cuevas. Anticipamos que los 
equipos enviados al Campamento 4 vean permanencias subterráneos de 30 días o 
más antes de salir con equipos de reemplazo. La duración de la expedición está 
diseñada para permitir tres empujes independientes desde el campamento 4 por 
equipos de buceo / escalada de cuatro personas. El resto del equipo de apoyo de 65 
personas se llevará a cabo en varios campamentos en toda la cueva para transportar 
alimentos y material al Sifón 1 en apoyo del esfuerzo de la escalada más allá de Sifón 
1. 
Somos optimistas con respecto a nuestras posibilidades de éxito. Desde 2003 se han 
producido avances dramáticos en la tecnología. Las técnicas para escalar domos 
subterráneas han mejorado hasta el punto  donde es posible un ascenso de 60 metros 
en un solo día. La tecnología de buceo nos ha proporcionado un soporte de vida de 
ciclo cerrado (rebreathers) con un peso de menos de 15 kilogramos pero que 
proporciona seis horas de tiempo bajo el agua. Ahora nosotros mezclamos  
personalmente la comida utilizada como provisiones dentro de la cueva  para igualar 
dietas probadas en los ultramarathones.. Y el equipo y la ropa de campamento se han 
reducido en tamaño, peso y son más tolerantes a condiciones frías  y mojadas. El 
equipo tiene una experiencia extraordinaria y representa a los mejores exploradores de 
cuevas expedicionarios de 11 naciones. Del 10 de febrero al 10 de mayo de 2017 este 
equipo se enfrentará a uno de los mayores desafíos de exploración que quedan en la 
Tierra.  



Expedición Sistema Cheve  2017 Equipo Directivo: 

 

Dr. Bill Stone (USA): Organización General y Líder de Expedición 
billstone@stoneaerospace.com 
 
Marcin Gala (Poland): Cuerdas verticales y seguridad, organización del equipo de 
buceo 
marcin@speleo.pl 
 
Dr. Yuri Schwartz (Sweden/Russia): Organización para miembros del equipo de 
Escandinavia y Rusia 
yuri.schwartz@umu.se 
 
Victoria Siegel (USA): Logística y Transporte 
vsiegel12@gmail.com 
 
Nikki Green (USA): Alimentos para campos de base y campos subterráneos 
thelogiclady@gmail.com 
 
Luis Gabriel Díaz (Mexico): Enlace de Expedición en Oaxaca, México 
wichodiaz@hotmail.com 
 
Dr. Mark Minton (USA) & Yvonne Droms (USA/Switzerland): Gestión de Registros de 
Personal del Equipo 
mminton@caver.net, vonnycaver@yahoo.com 
 
Jon Lillestolen (USA): Programación de personal 
jlillest@gmail.com 
 



The Challenge:  For decades, Mexico has laid 
claim to some of the world's deepest and most 
technically challenging cave systems.  
Exploration in three of the greatest deep systems 
on earth -- Sistema Huautla (-1475m deep); 
Sistema Cheve  (-1386m deep); and Sistema 
Purificacion (-957m deep, yet nearly 100 
kilometers long) have each reached stagnation 
points due to technical and logistical limitations.  
The expedition planned for spring of 2001 will 
seek to surpass these obstacles by taking 
innovative approaches to the exploration of these 
three systems using high technology and a 
talented multi-national team.  The background 
and objectives for each phase are described 
below.

Sistema Huautla: In the first phase of the 
expedition a team of explorers will descend into 
several of the deepest caves in the Huautla 
region in an effort to find a dry bypass to the most 
remote areas of Sistema Huautla discovered in 
1994 (through a 4 month diving effort reported in 
the September 1995 issue of National 
Geographic Magazine).  New, rapid wall climbing 
technology will allow us to reinvestigate several 
systems where exploration was previously 
thought to be complete.  Targets for this phase 
include the Cueva San Agustin, the Sotano del 
Rio Iglesia, the caves of the San Miguel dolina, 
and other Huautla area caves.  In these caves, 
underground rivers cascade down long waterfalls 
on their course from highlands ultimately to 
resurgence springs.  Like any surface river, 
tributaries flow into the larger rivers, or two rivers 
can merge together.  Furthermore, old river 
passages can be left high and dry above the 
current flow.  Exploration up tributary  waterfalls  
can lead across drainage divides to undiscovered    

  

rivers.  Following the new rivers down their 
courses, we can bypass present limits of 
exploration.  Thus, this portion of the expedition 
will focus on underground big wall climbing -- 
scaling vertical shafts from the bottom up. Using 
high powered HID lights, we will seek roof-level 
passages in deep shafts and openings in the 
roofs of some of the biggest chambers in the 
Sierra Mazateca.  We will then establish deep 
underground camps from which to commence a 
series of climbs that will hopefully lead to 
continuations descending into the heart of the 
plateau, setting the stage for a potential world 
depth record in Huautla.

Cover:  Yawning entrance to Cueva Infiernillo, part of 
Sistema Purificacion, leads to a flooded tunnel of similar 

dimensions and unknown extent.  Exploration of this 
"sump" will take place during Phase III.

Four Hundred Meters beneath the Huautla Plateau
the Rio Iglesia disappears into a collapse chamber.

Phase 1 will seek to discover the hidden bypass.

SAN MIGUEL
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3.472" x 5.278"

Expedición
Sistema Cheve

2017

En los límites 
de la 

exploración 
humana

Antecedentes: En 1987 la Cueva Cheve fue descubierta por exploradores a una gran elevación 
en la Sierra de Juárez en el noreste del estado de Oaxaca, México. Actualmente tiene 1484 metros 
de profundidad y es la cueva explorada a mayor profundidad en el hemisferio occidental y la 12ª 
más profunda del mundo. El límite actual de exploración en Cheve (a 10 kilómetros de la entrada 
más cercana) representa uno de los lugares más remotos jamás alcanzados dentro de cualquier 
cueva en la Tierra. La logística de alcanzar este punto es enorme: más de 3 kilómetros de cuerdas 
son necesarios; tres campamentos subterráneos establecidos; y el equipo de buceo para un 
equipo de cuatro necesita ser transportado al nivel de -1.362 metros donde comienza una serie de 
dos túneles bajo agua. La profundidad final conseguida durante una expedición encabezada por 
los Estados Unidos en 2003 logró ubicar un equipo de buceo de cuatro personas, pasando dos 
túneles inundados (140 y 280 metros de longitud, respectivamente). Las inmersiones fueron muy 
exitosas y el equipo exploró rápidamente otros 1,3 kilómetros de nuevo terreno que conduce más 
profundo a la montaña. El esfuerzo fue finalmente detenido por un antiguo colapso del túnel que 
bloqueó la ruta hacia adelante. 

El reto: Nadie ha regresado a Cueva Cheve y el misterio de lo que queda por descubrir dentro de 
la Sierra Juárez permanece aún. El equipo de buceo de 2003 hizo otro descubrimiento importante: 
la existencia de tres grandes cascadas que entran en la cueva a lo largo del paso de la corriente 
entre los dos túneles submarinos. Uno de ellos tiene más de 60 metros de altura y se estrella en un 
lago de 80 metros de largo. No hubo tiempo para investigar estas cascadas en el 2003 porque el  
descubrimiento del camino a través de sifón 1 y mas allá del cañón del río,  ocurrieron tarde en la 
expedición. La presencia de estas cascadas es significativa. Sistema Cheve es conocido, por 

medio  de la cartografía en 3D, que se han 
formado en al menos tres niveles diferentes 
y el río subterráneo ha cortado a través de 
varias capas estratigráficas a lo largo de 
millones de años. El río activo en la 
actualidad es el nivel más bajo. Pero a lo 
largo de la mayor parte de la cueva existen 
túneles antiguos y secos de proporciones 
gigantescas de unos 70 a 100 metros sobre 
el río. Debido a que Sistema Cheve está 
altamente controlado por fallas geológicas, 
es decir, tiende a seguir a las grietas en gran 
escala en los estratos calizos creados 
cuando la Sierra Juárez fue empujada hacia 
arriba desde el Golfo de México, estos 
pasajes superiores tienden a estar 
directamente sobre el paso del río. Una 
cascada, entonces, es un "taladro 
geológico", que crea una ruta de acceso 
entre capas. Doce miembros del equipo del 
2017 están entrenados como buzos y 
escaladores. Un equipo internacional de 65 
personas de 11 países transportará equipo 
al primer túnel bajo agua durante el primer 
mes de la expedición. Después tres equipos 
sucesivos de cuatro personas comenzarán 
la exploración de lo que está más allá en lo 
que seguramente será uno de los proyectos 
de exploración originales más remotos y 
emocionantes de esta década.

Mapa de la superficie de la región del 
Sistema Cheve, Oaxaca, México

Foto Arriba Izquierda: La entrada enorme de 
Cueva Cheve, Oaxaca, México



Sistema Cheve / Cueva del Mano: In the depths 
of Oaxaca's mile-deep Santo Domingo Canyon 
lies the cold water spring of Cueva del Mano.  In 
1990, dye trace experiments showed this spring 
to be connected to Sistema  Cheve, whose 
entrance lies nearly 2600 meters higher in 
elevation and more than 18 kilometers distant to 
the south.  Exploration at the Mano resurgence 
was halted in 1997 due to the limits of traditional 
scuba in the southern-most underwater tunnel.  
Unlike many springs, Cueva del Mano contains 
more than 7 kilometers of air-filled tunnels over 
the flooded river tunnel, with connections at 
several points as the cave leads south towards 
Cueva Cheve.  Exploration in the air-filled portion 
ended in the mid 1990s, but the diving efforts in 
the southern sump suggest that a route can be 
found leading further into the mountain, 
connecting ultimately with Cueva Cheve.  Efforts 
in 2001 will establish an underground base at the 
southern limits of exploration in Cueva del Mano 

The Huautla Plateau rises 7,000 feet above the coastal 
plains in northeastern Oaxaca.  Phase One of the 

expedition will focus on a search for the lost Rio Iglesia 
River that disappears into this limestone massif. 

and use closed cycle diving apparatus to reach 
further air-filled galleries.  From these, we will 
begin the arduous task of scaling nearly 1200m 
vertically up through the heart of the Sierra 
Juarez. 

Sistema Purificacion: Located in the Sierra 
Madre Oriental of Tamaulipas, this is the longest 
known cave in Mexico.  While its current depth is 
slightly less than 1000 meters, its vertical limits 
are believed to extend far above and below the 
known limits of the cave. A mobile underground 
camp will be established at the -200m level of 
Sistema Purificacion for several weeks.  As in the 
caves of Sistema Huautla, this portion of the 
expedition will focus on the investigation of 
previously unexplored shafts (domes) leading 
upwards, particularly in the Dragon River section 
of the cave.  The most promising will be scaled 
and exploration will continue from there, with the 
ultimate objective of scaling nearby Vaquerito 
peak from inside.  This would establish a new 
depth for Sistema Purificacion in excess of -
1100m.  Time permitting, further efforts will be 
undertaken to explore the underwater tunnels that 
exist at the deepest reaches of the system, in the 
hopes that those will lead to even deeper air-filled 
tunnels.  A dual success could lay the groundwork 
for a future world depth record at Sistema 
Purificacion.

Schedule
Huautla: January 15 to February 15, 2001
Cueva del Mano: February 15 to March 30
Sistema Purificacion: March 30 to April 30

Organization 
2001 Inner Space Odyssey is being led by 

veteran explorers Bill Stone, Bev Shade, and 
Noel Sloan and will include highly skilled team 

members from the U.S., Britain, Mexico, Australia, 
Canada, and Germany.  The expedition is an 
official undertaking of the U.S. Deep Caving 

Team, Inc. (USDCT).

 Be a Sponsor
The USDCT is a 501(c3) non-profit scientific and 
educational corporation.  All contributions are tax-

deductible.  

U.S. Deep Caving Team, Inc.
18912 Glendower Road
Gaithersburg, MD 20879

Email: shad0017@tc.umn.edu
website: www.wakulla2.org/usdct.htm

Scaling vertical shafts
will allow access to
previously undiscovered
passages in Huautla
and Purificacion

Rebreathers 
will be the key 
to success at 
Cueva del Mano

3.453 x 2.923
3.453 x 2.923

3.453 x 2.923

Programa:

Agrupamiento en Texas: 10 de febrero de 2017.
Establecimiento del Campamento Base: 18 al 

28 de febrero.
Armado hasta el Sifón 4: 1 al 15 de marzo.
Exploración principal: 16 de marzo al 10 de 

mayo de 2017.
 

Organización

Cheve 2017 está dirigido por el veterano 
explorador Dr. Bill Stone y contará con 

miembros de equipo altamente calificados de 
los Estados Unidos, Polonia, Suecia, Canadá, 

Reino Unido, Lituania, México, Rusia, 
Eslovenia, Rumania y Suiza. La expedición es 
una empresa oficial del equipo estadounidense 

Deep Caving Team, Inc. (USDCT).

Sea un patrocinador:
El USDCT es una corporación sin fines de lucro, 

con metas científicas y educativas. Todas las 
contribuciones son deducibles de impuestos.

U.S. Deep Caving Team, Inc.
3155 Caldwell Lane
Del Valle, TX 78617
Correo electrónico: 

billstone@stoneaerospace.com
Página en la red: www.usdct.org

La Misión: La expedición saldrá de Austin, Texas, USA. la primera semana de febrero  del 2017 y 
estará en el campo por tres meses. El objetivo primario de la expedición en marzo del 2017, será 
establecer el Campamento 4 subterráneo en los túneles con aire más allá del Sifón 1 en Cueva 
Cheve y extender la exploración hacia el hipotético corredor del tronco central dentro de la Sierra 
Juárez por medio de escalada artificial de las tres cascadas Que existen entre los sifones1 y 2. Si 
estas escaladas son un exito, el esfuerzo en abril y mayo se centrará en extender la exploración del 
túnel del tronco norte hacia Cueva de la Mano. Una conexión entre Cueva Cheve y Cueva de la 
Mano produciría una cueva de 2.597 metros de profundidad y representaría el abismo natural más 
profundo hasta ahora descubierto.

Parte superior derecha: La gran escala del 
Sistema Cheve. El agua se resume a gran 
elevación. Diecisiete kilómetros después, 

emerge de nacimientos en las profundidades 
del Cañón Santo Domingo. El desarrollo 

vertical hidrológico es de 2597 metros (8520 
pies).

Nueva Tecnología para 2017: En colaboración cercana con 
los patrocinadores de la expedición Poseidon Diving Systems 
y trajes secos SANTI han equipado a la expedición con 
tecnología de vanguardia y trajes ambientales para permitir 
empujes subterráneos de hasta 30 días a través de Túneles 
completamente llenos de agua. Nuevos avances en la 
tecnología de escalada. (Foto a la derecha) permitirá al 
equipo líder escalar las cascadas previamente inaccesibles a 
los túneles secos de alto nivel.

Corte de perfil: norte-sur
Sistema Cheve 2017 

Sierra Juarez
Oaxaca, Mexico
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2017 Logística: El límite actual de exploración en Cueva Cheve representa un territorio totalmente 
desconocido. El mapa anterior muestra la topografía de la superficie (vista en planta) junto con los sistemas 
de cuevas principales conocidos de la Sierra Juárez. Lo que se conoce se obtuvo con dificultad  através de 
exploraciónes y la cartografía de17 expediciones, durante más de 25 años. La distancia real viajada bajo 
tierra, puede ser tres o más veces la distancia de la superficie en línea recta. Se trata de unos 10 kilómetros 
de recorrido subterráneo desde la entrada de Cueva Cheve hasta el límite actual de exploración. Esto está 
más allá de los límites de la resistencia humana. Para hacer frente a esto romperemos el viaje en segmentos 
que representan de 8 a 12 horas de viaje en un solo sentido con una pesada mochila y estableceremos 
campamentos subterráneos en esos lugares. En la actualidad hay tres campamentos en Cueva Cheve, 
siendo los más remotos (Camp 3, primeros en 1990) a nivel de -1,100 metros, a tres días de la entrada. El 
objetivo primordial en 2017 será establecer el Campo 4 subterráneo más allá de Sifon 1, escalar las 
cascadas que conducen hacia arriba y, con suerte , volver a re-tomar el pasaje seco en el nivel superior visto 
al norte del Campamento 3. Si se tiene éxito, Será nuestro objetivo adicional no sólo para explorar este túnel 
superior más profundo en la montaña, sino también para conectarlo a pasajes secos (lleno de aire) despues 
del sifón 1, así eludiendo la necesidad de bucear y permitir a todos los miembros del equipo a participar en 
Exploraciones de mayor profundidad. Un avance de esta naturaleza podría conducir a la rápida extensión de 
la cueva principal - Cueva Cheve - a profundidades de más de 2.000 metros, así como ver la posible 
conección de otros grandes sistemas de cuevas. Con la espectación de que los equipos enviados al 
Campamento 4 se queden 30 dias continuos o más  bajo tierra, antes de ser reemplazados por miembros 
del equipo. La duración de la expedición está diseñada para permitir tres empujes independientes desde el 
Campamento 4 por equipos de buceo / escalada de 4 personas. El resto del equipo de apoyo de 65 
personas estaran en varios campamentos a lo largo de la cueva para transportar alimentos y material al 
sifón1 en apoyo al esfuerzo de escalada más allá de Sump 1. Somos optimistas con respecto a nuestras 
posibilidades de éxito. El equipo tiene una experiencia extraordinaria 
y representa a los mejores exploradores de cuevas expedicionarios 
de 11 naciones.  
 

Derecha: Bajando las 
Caídas de Pesadilla, al Nivel 

-1,320m de Cueva Cheve

20 de noviembre de 2016



Vista de perfil: 
Monte Everest

Escala Relativa: Las cuevas son oscuras. No se pueden ver desde la 
superficie. Sus entradas muchas veces no muestran la escala de lo 
que se encuentra en su interior. No hay una manera de comprender la 
escala de una cueva desde la superficie. De manera inversa, las 
montañas tienen el efecto opuesto: mientras más cercano a una 
montaña, es mayor su imponencia y escala. No hay lugar que brinde 
un sentimiento mayor de humildad de mejor manera que el Monte 
Everest. Desde el Monasterio Rongbuk (a la extrema izquierda en el 
perfil superior, y desde donde se tomó la foto a la izquierda) el Everest 
es imponente aún a 20 kilómetros de distancia. Al acercarse en la ruta 
original de Mallory (la arista izquierda en la foto) es claramente 
aparente el tamaño descomunal de la montaña para cualquier persona 
que intenta escalarla. El otro mapa en esta página muestra los límites 
conocidos del Sistema Cheve comparados con un corte transversal del 
Monte Everest. La extensión horizontal del sistema de cuevas es 
mucho mayor que la del Everest, que abarcaría desde Lhotse hasta el 
Monasterio Rongbuk. El equipo de exploración de 2017, de ser 
exitoso, recorrería una distancia bastante mayor que la distancia del 
Monasterio Rongbuk a la cumbre del Everest, con un desnivel 
equiparable necesario para llegar a la cumbre desde el glaciar 
Rongbuk. Al contrario que los montañistas, la parte más pesada 
comienza al iniciar el regreso a la superficie: la única salida es hacia 
arriba.

Vista de perfil: 
Sistema Cheve
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Esta publicación ha sido montado y editado 
por el Equipo Estadounidense de Exploración 
de Cuevas Profundas en colaboración con la 
Asociación de Estudios de Cuevas Mexicanas.  
Estas organizaciones se puede llegar a las 
siguientes direcciones:

United States Deep Caving Team
3511 Caldwell Lane
Del Valle, TX 78617
www.usdct.org

Association for Mexican Cave Studies
PO Box 7672
Austin, Texas 78713 
www.amcs-pubs.org 

Ambas organizaciones mantienen sitios de 
Web que contienen más información sobre las 
cuevas de México en forma electrónica.

Las leyendas de las fotos de portada: 

Portada:  Robbie Warke recorre bajo una gran 
cascada en la Cueva Cheve al nivel -1275 
metros durante la expedición de 2003 a Cueva 
Cheve.

Contraportada: Robbie Warke en cuerda, 
descendiendo La Cascada Pesadilla al nivel 
-1300 metros en Cueve Cheve, Oaxaca, durante 
la expedición de 2003 a Cueva Cheve.

Sistema Cheve
Oaxaca, México

Historia de la Exploración 
1986 - 2013

Editado por 
Bill Stone y Bill Mixon
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Una Breve Historia de la Exploración de Cueva Cheve  (1986-2002) 
 

por 
Bill Stone 

Febrero 2003 
 

En diciembre de 1986 la entrada fue 
descubierta por los espeleologos Carol 
Vesely y Bill Farr de California después 
de estudiar mapas topográficos de 
Oaxaca.  Por diciembre de 1987 la 
cueva había sido explorada 
rápidamente a una profundidad de casi 
700 metros debajo la superficie y la 
cueva tenía viento muy fuerte, que 
sugirió que condujera a profundidades 
mucho más adentro la montaña.  En 
marcha de 1988 un equipo grande llegó 
en Llano Cheve.  Durante este esfuerzo 
de dos semanas un equipo que 
consistía en Steve Zeman, Jeb 
Blakeley, Bill Stone, Jim Smith, Matt 
Oliphant, Bob Benedict, y Ed Holladay 
alcanzó una profundidad de -1026m.   
 
Un año más tarde, en 1990, la longitud 
de la cueva fue extendida por estos 
mismos exploradores rápidamente a 
casi siete kilómetros de la entrada a una 
profundidad de -1100 metros.  En 1990 
Don Coons, Matt Oliphant, y Bill Stone 
establecieron el campamento tres al 
nivel -1050m y extendieron la cueva un 
kilómetro adicional hacia el norte a una 
profundidad de -1364m.  Allí 
encontraron un túnel inundado de agua.   
Un buceo exploratoria fue conducida en 
el túnel subacuático en 1991 por Juan 
Schweyen con la ayuda de siete 
miembros del equipo.  El túnel 
subacuático fue explorado a una 
profundidad de 22 metros debajo de la 
superficie del agua a una distancia de 
100 metros de la entrada al túnel.  Allí el 
conducto dividió en muchos otros 
túneles y el buzo no tenía tiempo para 
investigar todos.   

Entre 1992 y 2001 varias expediciones 
al Sistema Cheve (incluyendo a la zona 
de nacimientos en la barranca Santo 
Domingo donde es sabida reaparecer el 
agua que fluye por la cueva) y a la 
Cueva Charco cerca de San Miguel 
Santa Flor,  fueron conducidos por Matt 
Oliphant, Nancy Pistole, y Bill Stone.  
Sin embargo, ninguno de estos 
esfuerzos era exitoso alcanzar 
profundidades mayors.  El record actual, 
establecido durante el buceo de 1991, 
sigue siendo 1386 metros de 
profundidad a una distancia de ocho 
kilómetros de la entrada.  Hace 12 años  
que ha quedado un misterio de qué 
existe más allá del túnel subacuático.  
¿Hay manera de pasar el laberinto 
subacuático en el fondo de Cueva 
Cheve?  ¿Y nos permite descender a 
más granes profundidades?  Un equipo 
internacional en 2003, con 54 
miembros, establecerá un campo al 
principio del túnel subacuático.  Tendrán 
con ellos el equipo de buceo avanzado 
y cuatro especialistas en espeleobuceo.  
Durante los meses de marcha y abril 
2003 pasarán hasta 6 semanas 
explorando territorio nuevo más allá del 
túnel subacuático - si hay una ruta.  Con 
suerte, Sistema Cheve se convertirá en 
la cueva más profunda del mundo en 
2003.  
 
Hidrología de Sistema Cheve   
 
Desde que la exploración comenzó en 
Cueva Cheve en 1986, los espeleologos 
han mantenido un modelo matematico -- 
hecho por computadora -- de la cueva 
en tres dimensiones.  Lo qué usted ve 



aquí en esta página es una proyección 
de ese modelo de la computadora en 
vista perfil.  Hemos añadido detalles a 
los conductos de nuestras notas que 
fueron dibujadas mientras adquirir los 
datos topográficos por dentro de la 
cueva.  Éstos proporcionan una 
indicación del tamaño y de la forma de 
los túneles que se han encontrado en 
Cueva Cheve.   
 
Varias características sobre la cueva 
son notables.  La tierra que rodea la 
cueva al sur se funda en roca dura - 
principalmente del origen metamorfica.  
El agua no puede penetrar esta roca 
para formar cuevas.  Sin embargo, la 
roca cambia a la piedra caliza 
exactamente en la localización de la 
entrada de Cueva Cheve.   Éste no es 
un accidente.  Cueva Cheve se formó 
en el punto de contacto de la roca 
metamorfica y la suave piedra caliza.   
Alli las corrientes que siguen los valles 
metamorficas hacia el norte de la 
carretera a Santa María Papalo 
encontraron esa piedra caliza para la 
primera vez y alli entra el agua en la 
tierra.   
 
Por medio de millones de años estas 
corrientes disolvieron la piedra caliza 
para formar la gran cueva que existe 
hoy.  Es una cueva muy vertical para los 
primeros dos kilómetros.  En esta 
distancia corta la cueva desciende casi 
900 metros verticalmente, en muchos 
casos en la forma de tiros verticales 
espectaculares.  Algunos de éstos se 
demuestran en las fotos colocadas al 
lado de su localización en el mapa.  
Más allá de dos kilómetros de la entrada 
la cueva llega a ser más horizontal.  
Todavía hay muchas subidas verticales 
y algunos tiros, pero son mucho más 
pequeños.  Generalmente, hay dos 
niveles a la cueva a este punto.  El túnel  
 

más bajo lleva la corriente y está 
generalmente en la forma de una 
barranca estrecha con las piscinas en el 
suelo.  El túnel superior, en contraste, 
es muy grande - a veces midiendo 40 
metros de ancho por 25 metros de alto.  
El suelo de este túnel superior es 
compuesto de roca quebrada casi el 
tamaño de una mesa.   
 
Cerca del fondo de la cueva el nivel 
superior desaparece.  Y éste es un 
misterio que deseamos resolver en 
2003.  Si existe un nivel superior cerca 
del conducto inundado puede ser 
posible alcanzar mayores profundidades 
sin el uso del aparato de buceo.  
Sabemos que los túneles existen más 
allá del túnel inundado en el fondo de 
Cueva Cheve.  Esto fue probada en 
1990 en que el tinte coloreado fue 
utilizado para probar una conexión de 
Cueva Cheve a los manantiales en 
Cueva de la Mano debajo de Santa Ana 
Cuauhtemoc, en el fondo de la barranca 
Santo Domingo.  La corriente dentro de 
Cueva Cheve llevó el tinte al nacimiento 
y podíamos probar esto por medio de 
análisis químico.  Así, Sistema Cheve 
incluye no solamente Cueva Cheve 
pero también la Cueva de la Mano.  
Asimismo, por medio de otra prueba de 
tinte, nosotros han demostrado que 
Cueva Charco también está conectado 
a la Cueva de la Mano y por lo tanto es 
también una parte de Sistema Cheve.  
Sin embargo, sigue siendo un gran 
misterio dentro de la montaña entre 
todas estas cuevas, porque nadie sabe 
cómo y dónde todas conectan.  Ni ha 
hecho ningun ser humano el viaje 
subterráneo de Cueva Cheve o de 
Cueva Charco al nacimiento.  
Esperamos que la expedición 2003 
añadiera más conocimiento.sobre este 
enigma subterráneo. 
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Camp 2 (2005)

Camp 1

-1210 m
Camp 2A (2006)

Camp 3

J2

Cheve

-1484m

Charco
-1286 m

Aguacate

Mano

Sistema Cheve en mayo de 2006: Los nuevos descubrimientos realizados en 2006 en J2 se muestra por 
la línea verde. Extensiones importantes de Sumidero Aguacate (hecha en 2004) se muestran en rojo. El 
progreso muy limitado en J2 (línea verde) era debido al descubrimiento de Sifon 2, en el nivel de 
-1.209 metros. Una inmersión de reconocimiento fue hecha en 2006, que condujo al descubrimiento 
de Sifon 3, el tercer túnel bajo el agua en J2.
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La exploración de Cueva de la Mano 

y la Cueva Cheve  
1986 – 2003 

y el comienzo de la exploración en J2 
2004-2006 

 
En las páginas siguientes se presenta una historia cronológica de la exploración de 
Cueva de la Mano y Cueva Cheve en las fotos.  Estos le muestran lo que sucedió a 
partir de la superficie y proceder más en las cuevas hasta que las imágenes finales 

muestran los límites de exploración alcanzado en 2001 (adentro Cueva de la Mano) y 
2003 (en Cueva Cheve), respectivamente.  Concluimos con una colección de imágenes 

sacadas en el área J2 entre 2004 y 2006.  Las ultimas fotos muestran el 
descubrimiento de Sifon 2, el segundo túnel submarino encontrado en J2. 
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la Expedición 2009 J2 

 
En las páginas siguientes se presenta una historia cronológica de la expedición 2009 a 

la cueva J2 en las fotos.  Estos le muestran lo que sucedió a partir de la superficie y 
proceder más en la cueva hasta que las imágenes finales muestran el límite de 

exploración alcanzado en 2009. 



a) El obstáculo principal en J2 es una serie de túneles 
submarinos comenzando a una profundidad de -1209 
metros bajo la superfi cie. Todo debe ser ligero debido a 
la gran distancia. Utilizamos tanques especiales de gas 
comprimido hecho de fi bra de carbono.  Los tanques 
más pequeños en la imagen permitirá a una persona a 
permanecer bajo el agua durante 3 horas; los tanques más 
grandes permitirá una inmersión de 6 horas. b) la montaña 
por encima Chapulapa, c) el campamento temporal cerca 
de Chapulapa, d) la organización de alimento para durar 
tres meses.

 a

 d

 c

 

b



a) la preparación de material de buceo para 
el transporte al campo base, b) equipo de 
buceo especial, incluyendo absorbente de 
dióxido de carbono que se utiliza en los 
respiradores especiales, c) en el camino por 
encima Chapulapa; d) en el bosque Ocotal.

 a

 d

 c

 b



a) grandes helechos en el bosque, b) las 
fl ores que crecen en los árboles en el 
bosque, c) campamento base en 2009; d) 
Transporte de equipo de buceo a caballo al 
campo base.

 a

 c

 d

 

b



a) Comprobación de equipo de buceo después del 
transporte; b) la programación de la computadora que 
opera el equipo de buceo; c) la verifi cación de las 
mangueras de respiración para el equipo de buceo; 
d) el almacenamiento de alimentos para el transporte 
a los campos subterráneos dentro J2; e) la cena en 
campamento base.

 a  c

 

b

 d

 e



a) reparación de aparato para ascender cuerda 
en campamento base; b) el uso del teléfono para 
comunicarse con los campamentos dentro J2; c) Otra 
vista del teléfono - que funciona con un solo cable; d) 
la revisión de los planes de exploración; e) la entrada 
de J2; f ) casco y luces estándar utilizado para los 
viajes en J2.

 a
 

b

 c

 d

 e

 f



a) la primera fosa 
en J2: - 20 metros 
de profundidad; 
b) una vista del 
mismo pozo  desde 
la parte inferior; c) 
la segunda fosa 
en J2; d) el cuarto 
pozo en J2, también 
unos 20 metros 
de profundidad. 
Utilizamos pernos 
de anclaje para 
anclar las cuerdas. 
Utilizamos cuerda 
de nylon de 9 mm 
diametro para todos 
los descensos en la 
cueva.

 a

 

b

 c

 d



a) comenzar el descenso del pozo 140 metros de 
profundidad, empezando al nivel -300 m en J2; 
b) a -550 metros de profundidad se estableció el 
Campamento 1; c) hacer la cena en el Campamento 
1. Nosotros usamos los alimentos secos en polvo para 
reducir el volumen durante el transporte por medio 
de conductos estrechos. Las botellas de plástico se 
utilizan para mantener la comida seca. usamos las 
botellas más grandes para nuestra ropa seca; d) 
Dormir en el Campamento 1. la temperatura de la 
cueva es 10C y sacos de dormir debe ser utilizado; 
e) el desayuno en el Campo 1. la lona de plástico se 
utiliza para impedir que las gotas de agua de mojar los 
sacos de dormir.

 a

 

b

 c

 d

 e



a) uno de los cientos de maniobras en cuerda en J2 (en el nivel  
-600m); b) descenso de un pozo de 30 m en el nivel -650 m. el 
color de las bandas en la roca muestra las diversas declaraciones 
antiguas de piedra caliza; c) el Campo 2, un campamento temporal 
usado en 2005 y 2006 en el nivel -630 m; d) nadando uno de los 
canales mucho más allá de Campamento 2, a -700 m nivel en J2 en 
la “Quebrada Negro”.

 a

 

b

 c

 d



a) La travesía de en 
la cuerda arriba de un 
canal profundo, -780 m 
en J2 en la “Quebrada 
Negro” b) un cañón 
típico con corriente 
fuerte en el nivel -790 
m de J2; c) subir las 
cascadas en el nivel 
-800 m de J2.  A causa 
del viento y el agua 
es bastante fría en J2 
llevamos un traje de 
plástico y ropa interior 
de lana sintética. El 
equipo se lleva en 
una bolsa suspendida 
por debajo de nuestro 
arnés de escalada.

 a
 

b

 c



Una vista de Campamento 2A, en el nivel -800 metros de J2, a cinco kilómetros 
de la entrada. La tienda de campaña está hecha de tela muy delgada. La tienda 
entera cabe en una botella de plástico de cuatro litros. La usamos para detener 
el viento - que puede alcanzar velocidades de hasta 20 kilómetros por hora a 
través de este túnel; b) Un equipo de siete personas pueden dormir dentro de la 
tienda, y c) Los tanques de buceo están protegidos con relleno de espuma para 
que no se dañan durante el transporte.

 a

 

b
 c



a) Un equipo de cuatro personas en el Campamento 2A 
con 12 bolsas de equipo destinados a Campo 3. Debido 
a que cada persona sólo puede llevar una bolsa a la vez 
que se debe hacer el viaje tres veces. Casi la totalidad 
de este material es el equipo de buceo. b) Uno de los 
grandes túneles en el nivel -900 metros de J2. c) Una de 
las formaciones raras en J2 - lo cual los espeleólogos han 
llamado “El Bigote” d) Un espeleólogo desciende un gran 
cañón en el nivel -950 metros de J2.

 a
 

b

 c
 d



a) Un espeleólogo en una travesía en el nivel 
-950 metros. b) Depósito de equipo en el nivel 
-970 metros. c) Transporte de equipo a través 
de una sección derrumbada del túnel en el 
nivel -1000 metros. d) El cocinar de la cena en 
el Campamento 3, -1.100 metros en J2.

 a

 

b

 c

 d



a) El equipo de buceo y su equipo de apoyo en el campo 3 
de marzo 2009. b) El montaje de los recicladores arriba de 
Sifon 2. c) El montaje y la inspección de los tanques de buceo 
de emergencia arriba de Sifon 2. Los respiradores son el 
método principal de soporte de la vida bajo el agua, ya que 
son extremadamente efi cientes con el uso de gas. Los tanques 
más grandes mostrados en la imagen c) sólo se utilizan en 
casos de emergencia.

 a  

b

 c



a) Una vista de Sifon 2 de 20 metros sobre el nivel 
del agua. Un ligero plataforma de color naranja fue 
construida especialmente para proporcionar un 
lugar para que un buzo para preparar su aparato. b) 
Transporte de equipo de buceo a la plataforma. c) Un 
buzo en la plataforma con su reciclador. d) Un equipo 
de dos personas se prepara para bucear en Sifon 2.

 a

 

b

 c

 d



a) Un espeleobuzo fl ote en la superfi cie del agua 
al principio de Sifon 2. b) Sifon 2 es de 220 metros 
de longitud y alcanza una profundidad de 8 metros 
de profundidad bajo el agua. Un buzo se muestra 
aquí nadando a lo largo de la línea de seguridad a 
mitad de camino a través del túnel bajo el agua. c) 
El túnel más allá de Sifon 2 está llena de aire que 
es seguro para respirar. d) En la cumbre de una 
pequeña colina de rocas en el túnel más allá Sifon 
2 a una profundidad de -1190 metros.

 a

 

b

 c

 d



a) Un buzo regresa de una exploración de 170 metros de 
Sifon 3. En última instancia, se descubrió que era posible 
evitar Sifon 3 por medio del túnel seco que conduce 
al Campamento 4. Por lo tanto, sólo Sifon 2 y Sifon 4 
requieren el uso de equipo de buceo para proceder a 
lugares mas profundo en la cueva. b) Un buzo prepara 
para la exploración de Sifon 3. c) El principio de Sifon 
3. Esta imagen muestra la vista posterior del equipo 
de buceo. El reciclador use un tanque de oxígeno y un 
tanque de aire comprimido. Los tanques de emergencia 
más grandes se encuentran en las caderas del buzo. d) 
Cuando las luces de buceo primaria fracasó en mayo de 
2009 se creó un sustituto usando tres pequeñas luces de 
emergencia.

 a

 

b

 d

 c



a) Un espeleobuzo se prepara para la inmersión primer 
reconocimiento en Sifon 4 en abril de 2009. b) Un buzo vuelve 
a través Sifon 2 con dos bolsas de equipo. Dentro de las bolsas 
son botellas de plástico que contenían la ropa seca, comida 
y equipo para acampar.  c) el túnel más allá de Campamento 
4.  José Morales se encuentra en el centro de la foto para la 
escala.

 a

 

b  c



a) En el Campamento 4 
durante el empujón fi nal 19 
días más allá de Sifon 2. 
Sólo cuatro personas, dos 
equipos de dos hombres - Matt 
Covington y Marcin Gala, y 
José Morales y Bill Stone - han 
alcanzado el Campamento 
4. b) Un explorador nada en 
el lago a principios del Sifon 
4. Eventualmente, el techo 
desciende por debajo de 
la superfi cie del agua para 
formar un túnel completamente 
bajo el agua. Sifon 4 ha sido 
explorado en dos diferentes 
túneles a 170 metros y 350 
metros de penetración, 
respectivamente. Los 
promedios del túnel principal 8 
y 10 metros de ancho por 5 a 8 
metros de altura. Sigue a 350 
metros de distancia horizontal 
y debajo del agua parece 
estar aumentando hacia la 
superfi cie. La dirección del 
túnel es casi directamente 
hacia la Cueva Cheve, a 1,5 
km de distancia.

 a

 

b



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Apéndice A:  
 

Informes sobre Sistema Cheve  
escritas en Inglés 
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SiSteMA J2–lASt BASH:
tHe 2010 J2 eXPeDitiOn

Matt Covington

speleophysics@gmail.com

My story begins in May 2006. 
that year ’s J2 expedition 

started with a mad rush into the 
unknown, in pursuit of a wide open 
lead at –1000 meters. However, at 
–1200 meters, exploration came to 
a screeching halt when the team 
encountered El Sifón de Los Piratas. 
For several weeks, teams mapped 
and explored side leads in hopes of 
finding a bypass to the sump. During 
one of these trips Tommy Shifflett, 
Jon lillestolen, Bart Hogan, and i 
explored an infeeder near Camp 2a. 
we continued up two free-climbs, 
following strong airflow, and stop-
ping at the base of a 15-meter wa-
terfall. The airflow was intriguing, 
but the passage seemed to be headed 
upstream, not a likely place to find a 
sump bypass. in any case, we had no 
aid-climbing gear with us that day 
and could not continue. 

Several days later, back on the 
surface, Jon convinced me to go 
with him to check out a pit that 
he and several Polish cavers had 
discovered in 2005. After searching 
around for a couple of hours and 
checking a bunch of dead-end holes, 
we relocated the pit, which had been 
dubbed la Cueva Hija Puta by Pavo 
Skoworodko. the entrance was tight, 
thus inspiring the name, but man, 
was it sucking in some air. we were 
both excited by the air, and Jon went 
in through the entrance squeeze and 
set the first rebelay. From there the 
cave dropped through two more 
squeezes and opened into an echo-
ing pit around 30 meters deep that 
clearly took water in wet times. Out 
of rope, we retreated to the surface, 

stoked about having going cave. 
On the way back to camp, for some 
reason we decided to try a new route. 
the route down the valley bottom 
had been pretty grim, and we knew 
there was an established trail some-
where above us, if only we could get 
there. After about thirty minutes of 
bushwhacking up the treacherously 
steep hillside in the dark, we still 
had not found the trail. Going was 
slow, and we opted to traverse back 
into the valley bottom and retrace 
our earlier path. inspired by this 
small adventure and the fact that 
the expedition was nearing its end, 
we settled on a new, more politically 
correct name for the cave—last Bash. 
Upon returning to camp and adding 
the last Bash survey to the database, 
we could see that the cave entrance 
was nearly directly over J2, and only 
about 500 meters horizontally from 
the blowing infeeder at Camp 2a. it 
seemed like a stretch at this point, 

unlikely to lead to more depth, but 
at least it was going passage. 

the waterfall that had stopped us 
before is broken into two steps, with 
a large alcove about 5 meters up. i 
free-climbed the first pitch, which 
was easy, but very wet. Once at the 
top, i rigged a rope and the rest of 
the team followed. i then bolted up 
the remainder of the waterfall and 
squeezed into a tight passage above. 
the cave continued, and up around 
the corner i found a better place to 
rig a permanent line, which dropped 
back into the alcove below, out of the 
waterfall’s spray.

Upstream, the passage enlarged to 
mostly walking size. we encountered 
two more free climbs and scooped 
about 200 meters of passage before 
finding another big waterfall. We 
went back for the climbing gear, 
and i began the climb while Bill and 
Pauline started surveying the pas-
sage below. the waterfall created a 

San Francisco Chapulapa.  Kasia Biernacka and 
Marcin Gala.

but could these two passages 
possibly connect?

In a last-ditch effort to find 
a bypass to the J2 sump, the 
next day Bill Stone, Jan Mat-
thesius, Pauline Barendse, 
and i headed for the bottom 
of J2 to push bolt-climbing 
leads, the final exploration 
trip for the year. we spent 
two long days beyond Camp 
3 knocking off climbing leads 
one by one, with Bill and me 
trading off the lead. none 
of these climbs yielded any 
significant passage, and we 
decided to retreat to Camp 
2a and spend our final explo-
ration day climbing up the 
infeeder passage. it seemed 
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tremendous amount of spray, and 
the chamber below it was swirling 
with mist. Jan, who was belaying 
me, managed to crouch in an alcove 
to escape the brunt of the wet and 
wind, but he certainly had a couple 
of cold, grim hours ahead. i bolted 
my way up the side wall and across 
an overhanging traverse, until i 
could swing myself around into 
the slot from which the water was 
rushing. then i chimneyed up the 
wet chute for about 5 meters until 
it opened into a chamber. i placed 
one bolt, and got halfway through 
the next drill hole before running 
out of power. in that hole i placed 
a second, shallow bolt, which also 
happened to be my last. the cham-
ber ended at yet another waterfall, 
with what appeared to be a narrow 

canyon passage emerging at the top. 
the cave continued, but we would 
not go there today. we completed a 
final survey shot, and I left a note 
on the station with the station num-
ber, our names, and the date. As i 
had a final look up the falls before 
descending, i wondered whether 
anyone would ever find that note 
from above, maybe years from now, 
if it could survive the high flows of 
the wet season.

In 2009, we returned to J2 for a 
major diving expedition. Amid 

the chaos that is a major diving 
expedition, the team also managed 
to conduct a number of forays into 
last Bash. early in the expedition, 
Jon, Jim Castelaz, and i returned 
with 50 more meters of rope. we 

rigged down three pitches into a 
roomy chamber that led to the top of 
a deep, sloping fissure. Some rocks 
we dropped seemed to go on out of 
earshot. it would turn out that this 
fissure was even deeper and more 
vertical than it sounded. in a series 
of trips later in the expedition, team 
members continued the push down 
this fissure. the ramp gradually 
grew steeper for about 100 meters 
before reaching a free-hanging drop 
of 150 meters. After several more 
steep drops, the cave reached base 
level at around –400 meters, be-
coming much more horizontal. A 
final exploration and survey push, 
by wicho Díaz, will Heltsley, Jon 
lillestolen, Mike Pugliese, Yuri 
Schwartz, and Sergey tkachenko, 
led to about –500 meters, where the 
team ran out of rope. now the gap 
between last Bash and J2 had greatly 
decreased. Given the amounts of air 
and water, it seemed likely that the 
two caves would connect, probably 
in the vicinity of Camp 2a, but there 
were many infeeders near there, so 
where exactly it would come in was 
anyone’s guess.

After 2009, the team was pretty 
worn out with J2, and we need-

ed a break from hauling loads of 
diving gear. Furthermore, Bill Stone, 
who had led most of the previous 

team Mexipole (wicho Díaz, Omar 
Hernández, Mirek Kopertowski, and 
Oliwia rysnik) and their “racing 
spoons” in Camp 2. Kasia Biernacka and 
Marcin Gala.

Center: Kasia Biernacka and Marcin 
Gala. Others: Omar Hernández.
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J2 2010 photos by Kasia Biernacka and Marcin 
Gala, clockwise from upper left: Oliwia rysnik 
climbs rope at the start of the route up from 
Camp 2. the main shelter in base camp. Omar 
Herández at the drying rack in Camp 2. Oliwia 
rysnik in a dry bypass route. Oliwia rysnik 
squeezes through one of the many tight spots in 
the Moment of Doubt in last Bash.
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J2 expeditions, would be spending 
several months in Antarctica with 
the endurance project and didn’t 
have time to plan another expedi-
tion for 2010. Given this, we knew 
that another big diving push in 2010 
was out of the question. However, 
Jon lillestolen, Marcin Gala, and i 
decided to put together a smaller 
expedition, with the main goal of 
trying to connect last Bash into J2. 
not only might this create an easier 
route to the bottom of J2, but it also 
would bypass the Surprise Sump 
at –750 meters, which had flooded 
several times in 2009, trapping cav-
ers beyond. if we succeeded, we 
would head to Camp 3 to push an 
intriguing lead that Yuri Schwartz 
and Sergey tkachenko, two russian 
cavers, had discovered near the end 
of the 2009 expedition. while Bill 
and José Morales had been diving 
in Sump 4, Yuri and Sergey were 
bolt climbing near Camp 3. they 
had reached an ascending passage 
with a large amount of airflow being 
sucked into it. this air was heading 
to a lower entrance somewhere, and 
just might bypass the sump and head 
downstream.

Jon and i arrived in San Francisco 
Chapulapa late in the afternoon 
on February 27, 2010, after driving 
straight through from the border. 
Shortly thereafter, Marcin, Kasia 
Biernacka, their daughter Zuzia, 
and wicho Díaz arrived, having 
driven up from Oaxaca City that 
day. we settled in for the night at 
rancho Faustino, the home of our 

hot seat during negotiations, and 
wicho Díaz, who made two trips 
up from Oaxaca City to help us get 
permission. without the hard work 
of these two, we would not have had 
a 2010 J2 expedition. 

With permission obtained, on 
March 14 we finally started 

up the mountain with our gear, 
establishing a new base camp in the 
fields below Last Bash. It certainly 
had a different feel than our previous 
camp in the remote cloud forest. the 
new camp was exposed to the sun 
and frequented by cattle, pigs, and 
dogs, and every day dozens of locals 
would walk by on their way up to 

work in the fields. After splicing a 
t-junction into a nearby hose, we at 
least had running water, which we 
never had in the cloud forest. On 
March 15, Marcin Gala, will Moffat, 
and Joke vansweevelt set off on the 
first trip into Last Bash. Their main 
goal was to survey about 300 meters 
of passage that had been explored in 
2009 but not surveyed. if they had 
time, they would continue beyond. 
Around 9 a.m. the next morning the 
crew staggered back from the cave. 
they had extended the survey to 
about –570 meters, but had no time 
to continue into unexplored passage. 
this was quite a “warm-up” trip 
to start off the expedition. Clearly, 
pushing last Bash from the surface 
was going to require some long, 
difficult trips. Later that day Jon, 
Kasia, and i headed into the cave. 
we started rigging and surveying, 
and after only 100 meters of narrow 
passage we reached a tight crack that 
was taking all the air and water. i 
climbed down into the crack and 
crawled along the stream for a few 
meters before encountering a short 
flowstone constriction that was too 
tight. we had brought 150 meters 

Señor Faustino navarete rubio (right) and his 
adopted son Jonas, our hosts on the mountain. 

Omar Hernández.

good friends in Chapulapa, 
and the next day began ne-
gotiations with the presidente 
and bienes comunales to ob-
tain permission to go up 
the mountain to last Bash. 
negotiations with the bienes 
comunales dragged on as one 
day became two days became 
two weeks. two unfortu-
nate cavers, Mike Young and 
Brendan nappier, came and 
went in the time that it took 
to gain permission. luckily, 
during that time we were at 
least able to do some caving 
in Ken Cave near Santa Maria 
tlalixtac, where we easily 
obtained permission. the 
true heroes of this expedition 
were Kasia Biernacka, our 
best Spanish-speaker, who 
spent countless hours in the 

From left: Jon lillestolen, Omar 
Hernández, Joke vansweevelt, will 
Moffat, Kasia Biernacka, Marcin Gala, 
Bill Stone, Oliwia rysnik and Zu-
zia Gala, Mirek Kopertowski, Kelly 
Mathis, wicho Díaz, Matt Covington. 
Omar Hernández.
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of rope, several drill batteries, and 
countless bolts and hangers, but we 
didn’t have anything for enlarging 
passage. Stymied, we headed for the 
surface, emerging around 2 a.m. after 
fourteen hours underground.

the next morning we discussed 
our options, all of us now being a 
little uncertain about whether we 
would succeed in a connection. 
Given the difficulty of the trips, each 
team needed two recovery days 
before returning to the cave, so we 
all relaxed around camp for the day. 
the following day, Marcin, will, and 
Joke returned to the cave, prepared 
to work on the constriction. After 
the hour-long hike to the cave, will 
realized, to his dismay, that he had 
left his vertical gear in camp. while 
he ran back for it, Joke waited at 
the entrance, and Marcin decided 
to descend ahead of the others to 
start the work. Marcin arrived at 
the constriction and started a long 
two hours of hammering, half lying 
in the water with a shower trickling 
in from above. Finally, it was large 
enough to pass through, so he went 
for it. However, up ahead there was 
a horn that jutted out, creating a nar-
row spot in the air-filled portion of 
the passage. He had to completely 
submerge his body and ease under 
the horn in order to reach the other 
side. Soaking wet, and tired from 
the hammering, he was unhappy 
to find another constriction around 
the corner. His opinion was that this 
one was too tight for too long. it 

couldn’t be passed without serious 
use of chemical persuasion. About 
this time will and Joke showed up. 
Marcin was hypothermic, so he 
headed for the surface. will and Joke 
also passed the first constriction and 
spent some time hammering, remov-
ing the horn and reducing the water 
level in the squeeze by lowering the 
lip of the dam that was holding back 
the water. they took a quick look at 
the next constriction, but then also 
headed for the surface because they 
were getting too cold.

Two days later, Jon and i returned, 
afraid of the grim lead that lay 

ahead, but prepared to push hard. 
the others had significantly im-
proved the passage, and we only got 
wet up to our waists going through 
the first squeeze. Once beyond, Jon 
started working on lowering the 
water level more, while i scoped out 
the terminal constriction. without 

when my harness snagged on a pro-
jection. After a couple of minutes of 
fruitless struggle, i was beginning to 
wonder about my predicament. i slid 
back down to a spot where i could 
barely reach my harness carabiner 
and started working it open. Soon i 
had my harness unfastened and was 
making better progress slithering 
out of the crack. About that time 
Jon showed up to say, “Man. Your 
harness is falling off.” 

“Yeah, i know.” 
After a breather, i decided that 

down in the water might be the 
way on. I squeezed in feet first and 
gradually eased my way through. 
Awkward, but passable. Jon fol-
lowed, hammer in hand, removing 
the most offensive projections. next 
came another ascending squeeze, 
followed by a sharp turn into a tight 
chimney back down. Finally things 
started to look better. we got out 
into walking passage. For nearly 
thirty minutes we scooped forward 
through fairly easy passage, with a 
few short down-climbs but no rope 
drops. we ultimately named this pas-
sage the Bazooka Attack in memory 
of the shootout reportedly including 
“grenades, artillery, and bazookas” 
that Jon and i had narrowly missed 
on our drive across the Mexican 
border. As we continued on, we were 
starting to wonder whether we had 
overshot the Camp 2a infeeder. there 
had only been about 200 meters of 
horizontal distance separating the 
new surveys in last Bash from J2, 
and we had gone much farther than 
that. then the cave turned hard 
right, back on itself. Soon we were 
looking down a 10-meter drop that 
we could not free-climb. i turned my 
headlamp up and scanned the room 

Zuzia. Omar Hernández.
the fog of hypothermia to 
bias my judgment, i could 
see two possible routes. 
Up high, it looked almost 
passable, and it was out 
of the water. Down low i 
thought was a little bigger, 
but also very wet. i would 
try high first. I removed all 
of the vertical gear from my 
harness and squeezed my 
way up into the opening, but 
that level quickly pinched 
out. From there, i thought 
i might be able to get back 
into the lower level past the 
wettest part. i worked my 
way into the widest spot, 
but soon my hips jammed. 
i wasn’t going any farther. i 
had started to climb back out 
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below. there it was, a rope rigged 
to the far right wall. this was the 
waterfall that i had looked up in 
2006, wondering if someone would 
ever discover it from above. we had 
made the connection. Sistema J2 was 
established.

We had left all of the survey and 
rigging gear back before the 

series of squeezes, which we later 
named the Moment of Doubt. Our 
plan was to try to survey the pas-
sage and then return to the surface. 
However, the only set of instruments 
was totally fogged. Since we had 
rigging gear, we decided that Jon 
would work his way back to the 
connection point, rigging all of the 
short drops for travel with a camp 
duffel. in the meantime, i would 
work on the Moment of Doubt with 
the sledge. two and a half hours 
later, Jon returned, and we headed 
out of the cave. 

The first goal of the expedition 
was accomplished, but time was 
running out fast, and we still wanted 
to push leads out of Camp 3. Marcin, 
Will, and Joke headed in for a five-
day camp. their plan was to spend 
some time surveying the connection 
route on the way down, and then 
to head for a day of exploration out 
of Camp 3. travel was slow with 
the camp packs on the way in, and 
they didn’t have time to survey. Jon, 
Omar Hernández, and i followed the 
next day. we planned on spending 
two nights at Camp 2a working on 
improving the Moment of Doubt, 
familiarizing Omar with the cave, 
and installing a data logger in the 
Jungle Series above Camp 2a. the 
Camp 3 team had a tough but suc-
cessful exploration day and found 
a route through the tight, loose, 
breezy breakdown maze that had 
stopped Yuri and Sergey in 2009. 
they stopped at the bottom of a 
7-meter climb that needed bolts. 
After a fast trip back to Camp 2a, 
they spent the second half of the day 
surveying in the connection route, 
and then they connected the surveys 
through the Moment of Doubt on 
the day they left the cave, a strong 
effort at a miserable task. Somehow 
this team always seemed to end up 
with the hardest pushes and long 
surveys of scooped passage. 

The next trip into the cave was a 
six-day camp with Kasia, Omar, 

wicho, Mirek Kopertowski, and 
Olivia rysnik. they would spend 
two days exploring in the bottom. 
On the first day, they pushed leads 
in the lower passage near the sump. 
they also discovered that the water 
level in the sump had risen about 10 
meters during the wet season, leav-
ing dive gear floating in the water 
and one dive tank stranded near the 
ceiling. the next day Kasia, Omar, 
and wicho started out of the cave, 
while Mirek and Olivia went to bolt 
up the climb that had stopped the 
previous team. they reached the 
top, crawled through more break-
down, and emerged into a sizable 
chamber, with passage going both 
directions. Downstream quickly 
pinched with flowstone, but there 
was an ascending stream passage 
that had the air.

 As the others left the cave, Jon, 
Bill Stone, Marcin, Kelly Mathis, and 
I descended for a final trip to the 
bottom. We first went to map Mirek 
and Olivia’s discovery and look for 
a way on. the ascending passage 
quickly deteriorated into a large 
breakdown maze. we spent a few 
hours pushing around in it, without 
finding a continuation. Though the 
air flow was enticing, the passage 
otherwise was pretty nasty. we 
had lost the air in the breakdown, 
and were becoming doubtful that 
we could find a way through. After 

mapping several routes through the 
breakdown we called it a day, not 
sure whether we would even return. 
Given the grim nature of Yuri and 
Sergey’s lead, we named it From 
russia with love.

the next day Bill and i stayed near 
Camp 3, collecting data and install-
ing a data logger. Marcin and Kelly 
went to bolt climb up to the best 
remaining lead in the bottom part 
of the cave, and Jon returned once 
more to From russia with love to 
see if he could find a way through the 
breakdown. Marcin completed the 
climb, but the lead went nowhere. 
whether it was good luck or bad 
might be debated, but Jon found a 
way through the breakdown and 
emerged at the bottom of a 30-meter 
dome, which he called Perestroika 
well. the passage continued, but 
now, nearly 200 meters above the 
main stream level of J2, it seemed to 
be heading toward the surface. we 
learned after the expedition that a 
nearby cave, Palomora, which ends 
in a too-tight squeeze, has a strong 
outward draft. the two caves are 
only separated by about 350 meters 
vertically and less than a kilometer 
horizontally. will there some day 
be another connection to J2 through 
From russia with love? i don’t 
know. the team that explored Charco 
were the last folks to push Palomora. 
they report that it is horrible, tight, 
and nasty. . . . Maybe not.

Sistema J2—last Bash
La Expedición 2010 a J2

la cueva last Bash fue ubicada inicialmente como una en-
trada angosta en 2005. Durante la expedición de mayo de 
2006 a J2, la cueva fue explorada hasta la base del primer 
tiro. En la misma expedición se exploró río arriba una fuente 
de agua cerca del Campamento 2A en J2, hasta la base de 
una cascada. Durante la expedición de 2009 a J2, Last Bash 
se exploró a 500 m de profundidad, y la topografía indicaba 
que no estaba muy lejos del campamento 2A en J2. en 2010 
una pequeña expedición conectó Last Bash con la cascada 
no escalada en J2. Hay varios pasos estrechos y con agua 
que tuvieron que ser pasados. Dos grupos acamparon en el 
Campamento 2A usando la ruta por last Bash y exploraron 
pasajes cerca del final de J2, pero no se encontraron vías 
alternas a los sifones de J2. 
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J2 2009

Kasia Biernacka and Bill Stone

Biernacka: kasia@speleo.pl
Stone: bill.stone@ 

stoneaerospace.com

No one wrote an article for the AMCS 
on this major expedition. The nSS 
news issues for January and Febru-
ary 2010 contain long articles by Jon 
Lillestolen, Matt Covington, and Jose 
Morales. The material that follows has 
been assembled by the editor, with photos 
selected from over three thousand taken 
during the expedition—the curse of 
digital cameras. The first part reprints 
an article by Kasia Biernacka in Polish 
Caving 2005–2009, published 2009 by 
the Komisja Taternictwa Jaskiniowego 
Polskiego Zwiazku Alpinizmu (Cav-
ing Commission of the Polish Moun-
taineering Association) for the 15th 
International Congress of Speleology, 
pages 19–21.

Two months in the cloud forest, a 
couple of weeks underground, 

diving at –1200 . . . exploration of a 
deep cave system is underway.

The first wave of team members, 
including Dr. Bill Stone, the leader 
of the 2009 J2 expedition, left on the 
fourteenth of March from Bill’s ranch 
in texas. the rest of the team joined 
them in Mexico, and two days later 
sixteen members of the expedition 
set up tents in el Ocotal, a village at 
the foot of a mountain in the Sierra 
Juárez, Oaxaca. we needed four 
more days to pack all the gear and 
to get permission for caving from 
the local government. Finally we 
were ready to go to the mountain. 
the base camp was set up in the 
same place as in 2004, 2005, and 
2006, a twenty-minute walk from 
the J2 entrance.

The entrance had been found five 
years before during a reconnaissance 
trip to this area. that year the cave 
was explored and surveyed to –391 
meters. the next year a depth of 1101 
meters was reached, despite finding 
a sump at –762. Sump 1 (aka the ex-
Sump) was passed first by a scuba 
diver, but eventually we were able 
to pass it without diving gear, with 
our heads partially submerged.

in 2006, exploration in J2 reached 
a second sump, Sifón de Los Piratas 
(Sump 2), at a depth of 1209 meters, 
and the cave had reached a length of 
about 10 kilometers. During explor-
atory diving through Sifón de Los 
Piratas, another sump, Sump 3, was 
found beyond. Passing Sumps 2 and 
3 and continuing exploration of the 

Lucyna Cieślik, Marcin Derlatka, and 
Paulina Olinkiewicz to go with us to 
the cave hidden in a cloud forest.

Once the base camp was made, we 
started to check the ropes in the cave 
and improve the rigging in some of 
the shafts and passages. then we 
started to transport the camp gear, 
the food, and the dive gear from the 
entrance to the Sifón de Los Piratas. 
this mission required complicated 
logistics and a coordinated effort of 
all the thirty members of the team. 
J2 is wet, 10 kilometers long and 
difficult. Its beginning is tight. At 
–762 meters we had to swim through 
Sump 1, which was so narrow that 
we had to take off our helmets. 
Before we arrived at Camp 2A, we 
had had to swim through a couple 

James Brown and José Morales preparing for 
the initial 2009 dives in Sump 2. Bill Stone.

air-filled passages beyond 
were the goals of this year’s 
expedition.

we hoped that the passag-
es beyond the sumps would 
lead toward the conjectured 
extension of Cueva Cheve, 
which is less than a kilo-
meter away. A connection 
of J2 and Cheve would be 
a step toward a connection 
of Cheve and its resurgence, 
Cueva de la Mano, which 
would result in a depth of 
2540 meters. the 2009 ex-
pedition to J2 was a part of 
Proyecto Cheve, led by Dr. 
Bill Stone and the US Deep 
Caving team.

Marcin Gala and i met Bill 
Stone in Mexico in 2001, and 
since then we have partici-
pated is many of his expedi-
tions to Mexico. this year we 
also invited Magda Aksman, 
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Above: A trail thought the jungle. Will Heltsley.

Above left: José Morales talks on a Michie phone to 
the cave from base camp. Mike Pugliese.

Below left: Matt Covington passing rebelays in the 
Jungle Series. Marcin Gala.

Below: Kasia Biernacka, Yvonne Droms, and Mark 
Minton at the kitchen table in base camp. Bill Stone.
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nikki Green traverses a rope above one of the beautiful 
pools in the Jungle Series. David Ochel.

A haul team rests in the comforts of Camp 2. Bill Stone.

Jon lillestolen and José Morales prepare rebreathers 
near Sump 2. Bill Stone.

Dive platform at the Sifón de Los Piratas. Bill Stone.
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of lakes. to reach Camp 3 from the 
surface, an experienced caver car-
rying a heavy duffel bag needs two 
days. From the camp it takes another 
two hours to get to the Sifón de Los 
Piratas. the rock around Sump 2 is 
very shattered, and therefore there 
is a danger of falling down and get-
ting a piece of stone in your hand. 
the hauling trips into J2 took from 
six to more than ten days, because 
sometimes we shuttled the gear be-
tween the underground camps. we 
had to interrupt the haul trips two 
times because of Surprise Sump, a 
lake just beyond the ex-Sump that 
after a heavy rain can cut off the way 
to the lower parts of the cave. One 
team had to spend two additional 
days imprisoned beyond the Sur-
prise Sump.

the Polish cavers were mainly 
transporting gear. Marcin Gala was 
also responsible for the rope-work 
tests that all the participants had to 
pass before entering the cave. He 
also checked out the proper rigging 
of the cave.

the main sponsor of the 2009 J2 
expedition was Poseidon Diving 
Systems, which supplied us with 
six brand-new briefcase-size Mk6 
rebreathers. the Mk6, at less than 15 
kilograms, allows the diver to work 
underwater for over three hours at 60 
meters depth. Pre-expedition train-
ing on the rebreathers took place in 
texas in October 2008 and March 
2009. the divers used another inno-
vative piece of equipment, composite 

more than a bottle of mineral water, 
the 3-liter “plastic” tanks were a big 
advantage during the hauling.

After one month of the expedition, 
all the diving gear had been trans-
ported to the Sifón de Los Piratas. 
then the lead divers could start 
their job. they set the dive line and 
a rope to transport the camp gear 
through the sump, 200 meters long 
with a maximum depth of about 10 
meters. On the downstream side of 
the sump they discovered a fissure 
that hadn’t been seen in 2006 and 
looked like a possible way to bypass 
Sump 3.

Marcin Gala and Matt Covington 

John lillestolen squeezes through a 
tight spot in last Bash near the 2009 
limit of exploration. Mike Pugliese.

la Boca del Bigoton. Bill Stone.tanks made by Structural Composites 
industries. As they weigh not much 
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spent five days beyond Sump 2. 
they explored 830 meters of new 
passages, mostly looping, sponge- 
like, and muddy. the most promis-
ing passage was a borehole heading 
north-northwest. At the end they 
were stopped by a flowstone wall. 
Matt free-climbed it, but it seemed 
to be choked. then they went back 
to the lower level, where they swam 
through a 40-meter-long lake (lake 
41). At the end of the lake they found 
another sump, with stalactites hang-
ing underwater. As they were short 
on oxygen, they could not use the re-
breathers. So Marcin dived the sump 
beyond lake 41 with open-circuit 
gear. it’s very short (25 meters) and 
shallow (7 meters). At the end of the 
sump he found an underwater sand 
dune with ripples, showing a poten-
tial flow route. On the other side, 
Marcin explored another 40-meter-
long lake, choked at the end. He 
thought that there was a continuation 
of this lead underwater, but due to a 
shortage of compressed air, he was 
notable to continue the exploration. 
when we left the expedition at the 
beginning of May, another diving 
team was entering the cave. they 
wanted to check the underwater 
tunnels around lake 41. 

in last Bash, a cave found in 
April 2005 in the lower part of the 
J2 valley, close to the junction with 
the Aguacate Canyon, the depth of 
511 meters was surveyed. travel in 
it is mostly smooth and vertical, but 
it has some tight and wet spots as 
well. it needs another 200 meters 
vertically and about 600 meters 
horizontally to connect with J2 near 
Camp 2A.—Kasia Biernacka

The following has been revised from a 
message e-mailed by Bill Stone to expedi-
tion members at the end of the trip. The 
short first paragraph is from an earlier 
e-mail from Marcin Gala.

As of May 5 during the 2009 J2 
expedition, Matt Covington and 

Marcin Gala had spent five days in 
new Camp 4, beyond Sump 2, which 
had been lined with 9-millimeter 
rope and a telephone wire. they 
surveyed 830 meters of new pas-
sage, mostly looping, sponge-like, 
and muddy. they were pretty sure 
they had bypassed Sump 3, seen 
but not dove in 2006 [see AMCS Ac-
tivities Newsletter 31, pages 49–51]. A 
borehole ended at a flowstone wall, 
which was climbed and appeared 
to be choked. At a lower level, a 
40-meter-long lake ended at another 
sump that had stalactites underwa-
ter. this short, 25-meter sump led to 
another 40-meter lake that appeared 
to continue underwater. 

Members of the expedition also 
pushed last Bash, found in April 
2005 in the lower part of the J2 valley, 
close to its junction with Aguacate 
Canyon. it is currently 511 meters 
deep and going. it might connect 
to J2 around Camp 2A.

The final push was nineteen days 
underground, beginning on May 5. 
José Morales and Bill Stone spent 
seven and a half days of that time 
in Camp 4. Sump 3 was explored for 
170 meters and definitely connects 
to the head of Sump 4, carrying flow 
into it. Sump 4 saw three exploratory 
dives. The first surfaced at 170 me-
ters penetration in an infeeder that 
was not passable. the second dive 

searched the north and west walls of 
the tunnel for possible continuations. 
the main tunnel was 8 to 12 meters 
wide and up to 12 meters tall. the 
continuation was discovered by José 
in a 5-by-5-meter tunnel on the north 
wall of the sump about 105 meters in. 
On the third dive, this was pushed to 
350 meters penetration in borehole 8 
to 10 meters wide and 5 to 8 meters 
high. José surfaced in an air-bell, but 
the tunnel continued shallow below 
and appears to be rising. Another 
very large air-bell was discovered at 
about 200 meters penetration. it ap-
pears to have dry borehole heading 
east and west about 5 meters above 
the surface of the water. At this point 
they ran out of diving consumables, 
and with the team down to only eight 
and no backup crew on the surface, 
resupply was not possible. the most 
striking thing about the final diving 
push from Camp 4 and the reason 
it took so long to figure out what 
was going on is that the cave took a 
totally unexpected turn to a predomi-
nantly 240-degree heading, almost 
perpendicular to the trend of Cheve. 
Altogether they mapped about 600 
meters of underwater tunnels to add 
to the dry cave surveyed by Matt 
Covington and Marcin Gala.

Meanwhile, Yuri Schwartz and 
Sergey tkachenko worked on climb-
ing leads from Camp 3. they climbed 
all of the major dome leads that had 
remained from 2006. All either con-
nected back into the main passage 
or ended in breakdown.

while Yuri and Sergey were com-
pleting the final climb, Morales and 
and Stone met with David Ochel, 
vickie Siegel, and nikki Green and 

Matt Covington and Marcin Gala in Camp 4, the loneliest 
spot on the planet. Marcin Gala. José Morales and Bill Stone in Camp 4. Bill Stone.
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began to derig upwards to Camp 
2A. After two days of hauling they 
reached Surprise Sump and found 
it closed. rains had persisted for 
four days and abated to heavy 
mists. By this time, Yuri and Sergey 
had packed Camp 3 and arrived at 
Camp 2A. they and David Ochel 
graciously volunteered to return to 
Sump 2 and retrieve two of the side-
mount carbon tanks and hoods and 
masks to allow for an exit through 
Surprise Sump. Stone did the first 

J2 2009

La expedición al Sistema J2 en Oaxaca usó equipos autóno-
mos de circuito cerrado y otros sistemas avanzados de buceo 
para extender J2 en más de 1400 metros de pasaje más allá del 
Sifón 2, incluyendo 600 metros de topografía subacuática en 
los sifones 3 y 4. Se escalaron muchos domos buscando una 
ruta alternativa al Sifón 2, pero ninguno tuvo éxito. Después 
de intensas lluvias, algunos grupos estuvieron atrapados por 
debajo del Surprise Sump (“Sifón Sorpresa”), que no había 
existido en expediciones anteriores. La longitud de J2 al final 
de la expedición fue de 11,017 metros, con una profundidad 
de 1222 metros. Durante este proyecto algunos espeleólogos 
exploraron una cueva nueva, last Bash, hasta una profundidad 
de 511 metros. Se está acercando a la zona del Campamento 
2A en J2.

dive and set a phone link. then 
Morales and Stone shuttled people 
through along a 9-millimeter safety 
rope they had installed, and most 
of the party moved up to Camp 1. 
David Ochel and nikki Green, who 
cannot dive, remained at the bivouac 
while we sent a team to the surface 
for a full-helmet dive system and 
food. thanks to the new Michie 
phones, everyone was able to keep 
in contact on an hourly basis. Just 
before the surface team entered 

the cave with the emergency gear, 
the Surprise Sump broke, with 10 
centimeters of airspace. David then 
pulled nine duffels of gear through 
the sump, in addition to the four 
José had hauled through earlier. it 
took two more days to derig to the 
surface.

Final calculation of the surveys 
gives J2 a depth of 1222 meters and 
a length of 11,017 meters. last Bash 
is 511 meters deep and 795 meters 
long.—Bill Stone
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Misbehaving Sumps and Lost Tadpoles
A Tale of the US Deep Caving Team’s 2009 J2 Expedition

Jon Lillestolen

The	2009	J2	expedition	is	the	latest	
endeavor	 in	 the	Aguacate	Valley	area	of	
the	Cheve	Karst	in	Mexico’s	southern	state	
of	Oaxaca.	 	A	 three	year	blitz	of	activ-
ity	ending	in	2006	yielded	Mexico	a	new	
1200m	deep	cave,	only	to	be	stopped	by	a	
shallow	200m	long	sump	and	not	enough	
time	or	equipment	to	continue	exploration	
that	year.		In	the	three	years	which	followed,	
dreams	abounded	about	kilometers	of	virgin	
borehole.	Plans	for	this	expedition	were	to	
continue	to	push	the	dry	passage	beyond	
the	bottom	of	the	cave	at	El	Sifon	de	Los	
Piratas	(Sump	2).		The	expedition	developed	
new	technology	and	brought	with	them	the	
determination	to	meet	the	cave	on	its	own	
terms	to	accomplish	the	goal	of	discovering	
what	could	be	the	deepest	cave	in	the	world.		

History
During	 the	1970s	and	early	1980s,	

most	American	expedition	cavers,	who	
focused	on	world-class	deep	caving,	spent	
their	efforts	on	the	caves	of	 the	Huautla	
plateau.	Discovered	in	the	1960s,	Sistema	
Huautla	was	a	proving	ground	for	cavers	of	
the	era.		It	was	in	this	place	and	time	that	
many	American-style	expedition	caving	
techniques	were	born	and	established.		
With	the	connection	of	Li	Nita	to	Sotano	
San	Agustin	the	Huautla	System	broke	the	
elusive	1000m	depth	mark,	becoming	the	
deepest	cave	in	the	Western	Hemisphere	
and	the	first	1000m	deep	cave	outside	of	
Europe.	(1)		It	remained	the	deepest	Mexican	
cave	until	2003,	when	it	was	surpassed	by	
Sistema	Cheve.		

	The	discovery	of	Cueva	Cheve	 in	
1986	by	Carol	Vesely	and	Bill	Farr	led	to	
the	formation	of	a	new	Mexico	deep	caving	
effort,	Proyecto	Cheve.		This	discovery	and	

subsequent	exploration	would	ultimately	shift	
focus	from	the	Huautla	Plateau	southward	
across	the	Santo	Domingo	canyon	to	the	
Cheve	area	as	Mexico’s	premier	deep	caving	
project.		By	1993,	cavers	had	pushed	the	
Cheve	system	to	world-class	depths	along	
with	the	world’s	deepest	proven	potential.	
Belief	in	a	major	trunk	hidden	deep	in	the	
mountain	has	kept	cavers	coming	back	year	
after	year	to	fulfill	 the	promise	of	deeper	
cave	despite	minimal	depth	gains	since	the	
early	1990s	(4).

The	Cheve	karst	lies	within	the	Sierra	
Juárez,	part	of	 the	greater	Sierra	Madre	
Oriental	de	Oaxaca,	in	the	northern	part	of	
the	state	of	Oaxaca.		The	highest	elevation	
entrances	 in	the	Cheve	karst	are	 located	
near	 the	 town	of	Concepción	Pápalo	at	
approximately	2850m	above	sea	level.		This	
highest	segment	of	Sistema	Cheve	includes	
Cueva	Cheve,	the	main	entrance,	and	Cueva	
Escondida,	the	highest	known	entrance	to	
the	Sistema,	in	addition	to	several	other	nice	
caves	in	the	general	area	referred	to	as	the	
Cheve	upper	karst.		The	upper	karst	swal-
lows	the	surface	drainage	from	the	highlands	
and	discharges	it	with	all	its	infeeders	into	
the	Santo	Domingo	canyon	19	kilometers	
to	the	north.		The	resurgence	karst	includ-
ing	all	the	entrances	near	and	in	the	Santo	
Domingo	canyon	have	been	explored	since	
before	the	discovery	of	Cueva	Cheve	and	
include	12	kilometers	of	dry	passages	and	
more	than	a	kilometer	of	submerged	cave	to	
date.		Everything	in	between	the	upper	and	
resurgence	karsts	is	considered	the	“middle	
karst”.		This	 includes	an	area	of	over	60	
square	kilometers	between	the	southern	
edge	of	the	highland	plateau	and	the	village	
of	Santa	Ana	Cuauhtémoc,	twelve	kilometers	
to	the	north.		Surface	water	in	the	middle	

karst	tends	to	disappear	into	stream	gravel	
far	from	any	obvious	entrances,	making	it	
somewhat	difficult	to	find	caves.		However,	
with	approximately	fifteen	linear	kilometers	
of	unknown	passage	between	the	upper	
karst	and	resurgence	karst	explorations,	the	
middle	karst	may	hold	the	backdoor	to	the	
booming	conduit	hidden	somewhere	in	the	
mountain.

In	2003,	two	major	expeditions	were	
undertaken	in	the	Cheve	karst.		One	would	
push	the	last	of	the	leads	in	the	bottom	of	
Sistema	Cheve	and	the	other	would	push	
onward	in	the	confined	canyons	of	Cueva	
Charco.	 	Before	 the	expeditions,	Cheve	
was	the	second	deepest	cave	in	the	Western	
Hemisphere.		Charco,	the	best	lead	in	the	
middle	karst,	was	hoped	to	continue	towards	
a	connection	with	the	elusive	subterranean	
conduit	that	connects	Cheve	with	its	resur-
gence.	 	Unfortunately,	both		expeditions	
were	stopped	by	serious	obstacles.	 	The	
limit	of	exploration	in	Charco		is	marked	by	
a	small	sump	at	the	end	of	a	very	long	and	
miserable	cave	–	essentially	a	6	kilometer	
long	crawl	in	water.	Cheve	currently	ends	in	
an	impassible	rock	pile	on	the	other	side	of	
two	sumps	(the	current	deepest	point	in	a	
cave	in	the	Western	Hemisphere	is	located	
mid-way	through	Sump	2).	To	push	even	
further	would	require	months	of	preparation	
and	significant	risks	just	to	return	to	the	limit	
of	exploration	at	either	location	(5).		

After	Charco,	Proyecto	Cheve	cavers	
went	back	to	the	proverbial	drawing	board	
to	begin	searching	anew	for	areas	to	find	
new	cave.		The	effort	in	2004	focused	on	
untapped	areas	in	the	middle	Cheve	Karst.		It	
was	this	year	that	produced	Mexico’s	newest	
deep	cave,	J2.		After	10	weeks	of	effort	by	a	
multi-national	team	from	9	nations	organized	

Ka
si

a 
Bi

er
na

ck
a 

& 
M

ar
ci

n 
G

al
a

Michael Denneborg helps reload the basecamp propane cylinder 
back onto a mule The kitchen in its full glory as dusk approaches

M
ic

ha
el

 P
ug

lie
se



NSS  NewS,	January	2010	 5	

by	the	USDCT	in	a	miserable,	unending	rain	
storm	on	the	mountain,	the	team	cataloged	a	
long	list	of	potential	caves	by	grid-searching	
the	area	around	what	would	become	the	J2	
basecamp.		Most	never	proved	to	be	worth	
pushing,	but	J2	eventually	swallowed	every	
piece	of	unused	rope	that	the	expedition	
brought	that	year.		A	return	the	following	
year	would	leave	J2	at	-1101m	and	a	gaping	
borehole	that	would	beckon	a	third	expedi-
tion	in	2006.		The	2006	expedition	led	to	
the	discovery	of	the	Sifon	de	Los	Piratas	
(Sump	2).		Sump	2	was	found	to	be	200m	
long.		It	surfaced	into	dry60	meter	diameter	
chamber	that	ended	in	Sump	3.		The	dive	
through	the	SLP	established	J2	at	a	depth	
of	-1209m	(3).

tHe expedition objectives
The	2009	expedition	set	off	with	the	

objective	of	diving	the	Sump	2	to	the	dry	
passage	on	the	other	side	and	exploring	
Sump	3.		The	dive	team	would	consist	of	
several	experienced	exploration	divers	and	
a	handful	of	 logistical	divers	 that	would	
transport	equipment	through	the	sump	for	
deeper	camps.		Logistical	divers	would	be	
experienced	expedition	cavers	given	a	crash	
course	in	the	overhead	diving	environment,	
giving	them	the	ability	to	dive	with	redundant	
air	supplies	and	follow	a	dive	line	through	
Sump	2.		The	plan	was	for	logistical	divers	
to	swap	leads	with	the	exploration	divers	to	
put	the	best	team	at	the	leading	edge.		This	
would	push	the	exploration	forward	at	a	
reasonable	pace	and	provide	the	safest	way	
to	map	the	cave.		

Additional	goals	would	include	pushing	
“Last	Bash”	–	a	30m	deep	fissure	discovered	
in	2005	in	the	floor	of	the	Aguacate	canyon	
that	blows	enough	air	to	be	a	decent-sized	
cave	as	well	as	concentrating	on	reconnais-
sance	of	areas	slightly	further	from	basecamp	
and	into	unknown	territory	in	the	El	Ocotal	
Cloud	Forest.

preparing for tHe expedition
To	prepare	for	the	diving	push	at	the	

end	of	J2,	a	core	team	of	experienced	J2	

cavers	assembled	at	Bill	Stone’s	compound	in	
Austin,	TX	for	a	week	in	October	of	2008	to	
train	and	plan	for	the	expedition.		Poseidon	
Diving	Systems	had	graciously	sponsored	the	
expedition	with		eight		of	their	soon-to-be	
released	Mk-6	rebreathers	as	they	had	been	
designed	to	be	capable	of	being	carried	into	a	
cave	such	as	J2.		The	compact	size	and	range	
of	the	closed	circuit	rebreather	would	allow	
for	more	diving	than	with	an	equal	amount	
of	weight	in	open-circuit	diving	gear.		This	
training	would	allow	both	the	more	experi-
enced	exploration	divers	and	the	logistical	
divers	enough	underwater	experience	to	feel	
comfortable	using	the		Mk-6	under	highly	
controlled	conditions	in	a	cave.		The	training	
additionally	allowed	the	divers,	experienced	
and	inexperienced,	to	become	familiar	with	
the	redundant	diving	setup	that	would	be	
used	in	the	sumps	of	J2.		

Over	the	course	of	the	week	in	Texas,	
the	team	learned	to	work	with	each	other	
more	closely	while	learning	the	intricacies	
of	diving	with	a	closed-circuit	diving	system.		
The	setting	was	a	comfortable	one,	dive	
training	started	in	the	8-foot	deep	test	tank	
that	Stone	had	built	for	his	NASA	projects.		
From	there,	we	moved	to	a	 local	caver’s	
backyard	pool,	 complete	with	hot-tub,	
15-foot	deep	end,	and	a	duck-under	to	a	
man-made	cave	complete	with	skylight.		
The	week	rounded	out	with	dive	trips	to	a	
SCUBA	park	on	Lake	Austin,	which	featured	
a	plethora	of	dive	obstacles	including	a	metal	
profile	of	a	shark	that	swallowed	our	dive	line	
more	than	once.

With	the	week	of	 intense	diving	and	
expedition	planning	complete,	the	team	was	
working	like	a	fine-tuned	machine.	Everyone	
left	for	their	respective	homes	to	continue	
dive	training	until	 it	was	time	to	leave	for	
the	expedition.

soutHward  bound
As	with	most	American-led	caving	expe-

ditions	to	Mexico,	the	2009	J2	Expedition	
started	in	Austin,	Texas.		Austin	is	a	town	
with	a	sizable	grotto	that	has	no	equal	 in	
it’s	support	network	for	expedition	cavers	

traveling	south.		With	local	Texans	and	the	
small	gathering	of	J2	participants,	heaps	of	
expedition	gear	were	loaded	into	the	caravan	
of	trucks	for	the	long	trip	to	Oaxaca.

The	first	wave	of	J2	cavers	departed	
Austin	with	their	caravan	of	trucks	on	March	
12th.		Three	long	days	of	travel	across	the	
rugged	Mexican	highways	landed	them	in	
the	small	town	of	San	Francisco	Chapulapa	
ready	to	start	negotiations	with	the	local	poli-
ticians	for	permission	to	visit	and	continue	
exploration	in	the	area.		Since	the	2006	
expedition,	Chapulapa	had	elected	a	new	
presidente	and	had	elected	a	new	board	of	
members	for	the	bienes	comunales.		This	
presented	some	challenges	because	although	
we	came	bearing	permission	directly	from	
the	state	of	Oaxaca	to	be	there,	the	locals	
were	always	eager	 to	demonstrate	 their	
power	(particularly	so	following	the	teacher	
strike	in	2005).		In	an	attempt	to	gain	friends	
and	convince	the	locals	that	we	were	there	
for	our	stated	aims,	we	arranged	to	share	a	
slide	show	on	cave	exploration	along	with	
some	basic	information	on	karst	geology.		
The	slide	show	was	followed	by	a	question	
and	answer	session	to	allow	the	locals	to	air	
any	concerns.		

Thanks	 to	 the	assistance	of	 several	
expedition	members	 that	were	 fluent	 in	
Spanish	and	had	a	thorough	understand-
ing	of	the	culture,	the	locals,	although	not	
fully	convinced,	 left	 the	slide	show	with	
an	 improved	 impression	of	 the	cavers.	
The	negotiations	with	the	local	politicians	
dragged	on	as	they	tended	to	be	both	stub-
born	and	disorganized.		While	waiting	for	
the	presidente	and	the	“comisariado”	de	
bienes	comunales	 (representing	 the	 two	
independent	power	structures	in	this	 little	
mountain	town),	the	expedition	set	up	camp	
in	the	field	behind	the	house	of	our	dear	
friend	Faustino	Navarete	Rubio,	who	had	
been	helping	with	J2	expeditions	since	the	
very	beginning	in	2004.

tHe fun begins
After	a	week	of	 tedious	discussions,	

negotiations	and	politics,	permission	was	
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finally	granted	and	the	expedition	proceeded.		
Gear,	 food	and	personal	equipment	was	
organized	on	Señor	Faustino’s	field	to	be	
arranged	into	packs	for	the	long	trek	up	the	
mountain.		Mule	trains	then	hauled	these	
packs	up	the	mountain	in	order	of	impor-
tance.		The	process	took	several	days	as	the	
locals	had	only	a	finite	number	of	mules	and	
the	five-hour	round	trip	limited	them	to	two	
trips	per	day.

With	gear	steadily	arriving,	basecamp	
was	assembled	in	short	order.		Massive	tarps	
were	set	up	first	to	cover	the	kitchen	and	
expedition	gear	areas.		Makeshift	tables	were	
built	to	keep	dive	equipment,	Michie	phones	
and	the	expedition	log	out	of	the	dirt.		The	
kitchen	would	have	its	own	large	table	with	
two	sets	of	double-burner	propane	stoves.		
The	 stove-top	 table	was	 surrounded	by	
hanging	pots	and	pans	and	group	food	was	
strewn	across	the	ground	behind	it.		The	bulk	
of	the	expedition	food	was	neatly	packed	in	
large	grocery	bags	on	the	ground	behind	the	
stoves	with	dates	to	indicate	when	each	was	
to	be	available	for	use.		The	bags	had	to	be	
labeled	by	week	in	this	way	to	make	sure	that	
the	food	would	last	the	entire	expedition.		

The	 camp	 fire	 ring	 from	previous	
expeditions	was	once	again	surrounded	with	
sitting	 logs	to	become	a	natural	collector	
for	cavers.		Across	the	campfire	ring	from	
the	kitchen	was	 the	climbing	tree.	 	This	
30	meter	tall	tree	served	as	the	site	of	the	
rebelay	course.		Before	 long,	the	proctor	
of	the	rebelay	couse	completed	rigging	the	
challenging	course	for	expeditioners	to	prove	
that	they	could	competently	travel	through	
the	complex	ropework	in	the	cave.		J2	is	
no	easy	cave,	and	this	 test	would	assure	
that	we	were	not	allowing	cavers	 to	put	
themselves	in	danger	through	lack	of	skills	
or	over-confidence.		

The	group	area/kitchen	was	wedged	
between	the	edge	of	the	ridge	as	it	dropped	
off	into	the	J2	valley	and	a	large	steep-walled	

sinkhole	giving	the	appearance	to	the	camp	
of	being	nestled	around	the	rim	of	a	volcano.		
Tents	filled	in	around	the	remainder	of	the	
volcano	crater,	with	the	trail	down	to	Señor	
Faustino’s	being	on	the	side	of	the	crater	
opposite	the	kitchen.		

Once	all	 the	 toil	of	setting	up	base-
camp	had	settled,	the	focus	started	towards	
J2.		A	three	year	gap	in	expeditions	to	the	
area	made	it	necessary	to	check	the	rigging	
that	had	been	left	 in	the	cave.		The	cable	
ladders,	used	in	the	first	hundred	meters	of	
the	entrance	section,	were	brought	back	to	
ease	travel	through	the	hardest	and	tightest	
section	of	the	cave.		Large	sections	of	rope	
in	the	vertical	shaft	series	at	around	-250m	
were	replaced	with	

new	9mm	rope,	getting	rid	of	the	much	
abused	ropes	that	had	been	left	hanging	since	
2004.	In	addition	to	the	ropes,		the	phone	
line	 that	allowed	easy	communications	
between	basecamp	and	the	underground	
camps	was	checked	and	any	badly	worn	
sections	 replaced.	 	The	expedition	had	
commissioned	a	dozen	new	Michie	phones	
for	2009	along	with	a	base	station	from	
David	Larson	who	had	kindly	worked	on	
a	compressed	schedule	to	ready	these	for	
the	project.	The	expedition	quickly	reached	
Camp	1	at	 -555m,	where	supplies	were	
restocked	(we	used	standardized	35	liter	food	
bags,	good	for	about	8	person-days).		The	
lead	team,	checked	the	condition	of	staged	
gear	at	Camp	1	from	2006	and	spent	the	
night	before	their	quest	onward.

sumped!
Waking	up	from	Camp	1,	the	ex-sump	

and	the	former	Camp	2,	are	only	an	easy	
two-hour	trip	deeper	into	the	cave.		Camp	2	
is	in	a	large	chamber	with	a	nice	set	of	short	
rebelays	taking	you	down	the	far	side	of	a	
20m	high	cascade.		Near	the	bottom	of	the	
cascade	is	a	flat	spot,	where	a	small	tent	can	
be	set	up	to	keep	the	spray	off	the	camp’s	

sleeping	bags	and	cook	gear.		Going	deeper	
in	this	chamber	and	down	several	more	sets	
of	short	cascades,	the	room	starts	to	taper	
down	into	a	1.5m	wide	canyon	with	a	deep	
pool	of	water	 in	 the	bottom	of	 it.	 	This	
steadily-narrowing	canyon	is	what	is	referred	
to	as	the	eEx-Sump	.	This	ex-sump	is	the	
part	of	the	cave	that	temporarily	stopped	
exploration	in	2005,	when	the	water	was	2	
meters	higher	because	of	a	breakdown	dam	
on	the	downstream	end	of	the	canyon.		What	
required	dive-gear	and	the	guts	to	pass	an	
underwater	body-tight	squeeze	in	2005,	now	
requires	a	neck-deep	bath	in	what	remains	
of	the	sump-pool.

To	pass	the	ex-sump	now	requires	slid-
ing	down	a	short	Tyrolean	line	that	drops	
into	 the	sump-pool.	 	After	a	short	swim	
with	the	aid	of	the	Tyrolean	line,	the	canyon	
tapers	down	into	a	body-tight	squeeze	that	
requires	helmet	removal	to	pass	through.		
Fortunately,	the	squeeze	is	short	and	adrena-
line	helps	with	the	exciting	climb	out	of	the	
11	F	water.		Wind	rips	through	the	same	
canyon	passage	as	it	heads	for	the	larger	
passages	beyond	and	quickly	cools	anyone	
foolish	enough	to	wait	here	for	too	long.

As	the	first	team	in	2009	passed	the	
ex-sump,	they	prepared	themselves	to	pass	a	
wider,	but	deeper	pool	of	water	just	beyond.		
A	small	hill	of	breakdown	separates	this	pool	
from	the	ex-sump	and	as	they	reached	the	
top	of	this	hill,	they	were	surprised	to	see	
that	the	pool	was	now	reaching	all	the	way	
to	the	ceiling	where	there	had	previously	
been	at	 least	 two	meters	of	airspace	 in	
2005	and	2006.		They	had	just	discovered	
what	would	become	known	as	the	Surprise	
Sump.		Expecting	an	easy	trip	to	Camp	2A,	
the	cavers	were	amazed	that	once	again	J2	
would	require	a	short	sump	dive	to	continue.		
Apparently	the	large	pile	of	clean	washed	
breakdown	on	the	far	side	of	the	pool	had	
shifted	since	2006	holding	back	more	of	the	
water	than	in	previous	years.
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James “Jaime Hot Tub” Brown organizes dive gear at the Sifon de 
Los Piratas in preparation for establishing Camp 4 beyond the sump.

Marcin Gala and Matt Covington use the cave board to keep track 
of gear in the cave.
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With	a	delay	in	the	plans	to	continue	
onward	into	the	cave,	the	expedition	reestab-
lished	the	old	Camp	2	in	the	large	chamber	
before	the	ex-sump.		Dive	gear	was	prepared	
and		Surprise	Sump	was	dived	to	see	if	the	
feat	performed	at	the	ex-sump	in	2005	could	
repeated	on	this	new	challenge.		After	diving	
the	sump,	it	was	determined	that	whatever	
was	holding	back	the	water	could	not	easily	
be	reached	and	the	sump	would	have	to	drain	
at	its	own	slow	pace.		Although	it	drained	
slowly,	the	sump	did	eventually	lower	to	the	
point	where,	some	3	days	later,		brave	crews	
could	pass	through	with	several	centimeters	
of	airspace.		

During	the	two	months	of	the	2006	
expedition,	Surprise	Sump	had	never	given	
any	indication	that	it	would	rise	during	rain	
events	and	so	it	was	never	thought	of	as	a	
threat.		To	prevent	any	further	problems,	a	
set	of	dive	gear	was	staged	on	the	far	side	
in	the	event	that	heavy	rains	would	require	
the	cavers	to	dive	to	exit	the	cave.

moving equipment
With	the	problem	of	Surprise	Sump	

temporarily	solved	(though	disconcertingly	
not	by	our	accord),	teams	pushed	deeper	in	
the	cave,	re-establishing	camps	2A	and	3	
and	repairing	the	phone	line	on	the	way	to	
the	Sifon	de	Los	Piratas.		As	if	there	hadn’t	
already	been	enough	trouble	with	sumps	and	
politics,	an	influenza	mini-epidemicstarted	to	
spread	across	the	basecamp.		It	hit	some	of	
the	cavers	harder	than	others,	making	some	
unable	to	work	for	up	to	3	weeks.		Due	to	the	
combination	of	complications	that	came	out	
of	politics,	the	Surprise	Sump	and	now	the	
flu	outbreak,	the	expedition	was	way	behind	
schedule	and	still	had	a	huge	pile	of	dive	gear	
destined	for	El	Sifon	de	Los	Piratas	that	had	
not	left	basecamp.

Finally,	fresh	cavers	began	to	arrive	in	
basecamp,	and	teams	of	cavers	were	able	to	
begin	moving	bag	after	bag	of	dive	gear	into	
the	cave.		Several	dedicated	cavers	offered	
to	make	surface	runs,	carrying	bags	into	the	

cave	to	the	bottom	of	the	vertical	shaft	series	
and	exiting	in	the	same	day,	experiencing	
the	worst	that	J2	had	to	offer	twice	in	the	
same	day.	

The	cave	starts	out	in	a	beautiful	heavily-
vegetated	steep	sinkhole.		It	can	be	hard	to	
see	the	sun	from	the	entrance	during	most	
of	the	day	due	to	the	big	depression	and	the	
tall	trees	that	seem	to	flourish	in	the	vicinity.		
Just	above	the	main	part	of	the	entrance	is	
a	classic	Mexican	cave	headwall	of	smooth	
limestone,	only	on	a	smaller	scale	than	the	
big	well-known	Mexican	caves.			Just	inside	
the	entrance,	the	cave	quickly	descends	into	
down-climb	after	down-climb	into	a	body-
tight	meander	canyon.	 	Several	of	 these	
down-climbs	are	permanently	rigged	with	
both	cable	 ladders	and	ropes,	because	of	
their	tight	nature,	it	is	easier	to	descend	on	
rope	and	ascend	on	cable	ladders	where	it	
can	be	very	difficult	to	use	ascenders.		After	
about	200m	of	body-tight	canyon,	the	cave	
opens	up	into	its	first	small	chamber.		The	
relief	of	unrestricted	passage	only	 lasts	a	
short	while	as	cavers	are	then	forced	into	
a	super	tight	pitch-head	that	required	many	
days	of	rock-shaving	to	allow	passage	for	
everyone	when	 the	cave	was	 first	being	
explored	in	2004.		

Beyond	that	 first	 rebelay	 	pitch,	 the	
passage	becomes	more	manageable	and	
steeper	as	the	cave	begins	dropping	short	pit	
after	short	pit.		Finally,	the	water	from	the	
entrance	series	disappears	into	a	small	crack	
in	the	floor	at	the	bottom	of	a	nice	cascade.		
From	here	a	short	rope	traverse	through	a	
narrow	canyon	leads	to	the	top	of	the	vertical	
shaft	series.		One	hundred	and	fifty	meters	of	
depth	and	a	never-ending	series	of	rebelays	
leaves	teams	at	the	bottom	of	the	vertical	
shaft	series	which	still	has	the	bolt	placed	in	
the	floor	marking	the	end	of	the	final	survey	
of	2004,	the	year	the	cave	was	found.		

This	is	where	the	surface	crews	depos-
ited	their	bags	before	returning	through	the	
misery	of	the	entrance	series.	The	bags	were	
later	picked	up	by	crews	basing	themselves	

out	of	Camp	1.		From	the	shaft	series	it	is	
a	kilometer-long,	mostly-horizontal	trip	to	
Camp	1	sloshing	through	the	ever-growing	
stream,	as	J2	picks	up	new	infeeders	along	
the	way.		

From	there,	the	Camp	1	teams	carried	
bags	 into	 the	next	 short	 stream	section	
to	leave	their	bags	at	the	near-side	of	the	
ex-sump	at	the	site	of	the	old	Camp	2,	about	
2	kilometers	beyond	Camp	1.		They	would	
then	return	to	Camp	1	to	sleep	that	night	
and	would	repeat	the	process	as	long	as	bags	
were	being	hauled	in	from	the	surface.	Once	
enough	bags	were	hauled	into	the	staging	
area	at	Camp	2,	a	massive	effort	was	put	
underway	to	move	the	approximately	20	
bags	(averaging	50	lb)	through	the	Ex-Sump,	
Surprise	Sump	and	Jungle	Series	to	arrive	at	
Camp	2A	and	into	the	dry	borehole	of	the	
Wonderland	at	the	-800	meter	level.						

camp 4
With	enough	of	 the	gear	bags	close	

to	the	sump,	and	food	supplies	dwindling	
for	the	 large	contingent	operating	out	of	
Camp	3,	the	decision	was	made	to	prune	
the	bottom-crew	to	only	four.		Two	divers	
would	remain	and	begin	their	move	to	a	
bivouac	at	 the	Sifon,	while	another	 two	
support	cavers	would	move	the	remaining	
bags,	rig	the	diving	platform	at	the	sump,	
and	assist	the	divers	with	any	needs	they	
might	have.		After	two	long	days	of	setting	
up	hammocks,	arranging	the	dive	platform,	
rigging	a	 taught-line-slack-line	Tyrolean	
to	access	 the	platform	at	 the	sump,	and	
building	rebreathers,	the	divers	were	finally	
ready	to	get	into	the	water.		Thanks	to	the	
Mk-6	rebreathers,	graciously	provided	by	
Poseidon	Diving	Systems,	the	divers	were	
off	on	their	mission	to	prepare	the	sump	
for	a	push	beyond.		Although	rebreathers	
are	arguably	more	complex	and	moody	than	
open-circuit	dive	gear,	they	provided	us	with	
an	opportunity	to	explore	beyond	the	sump	
that	was	safer,	but	more	importantly	requir-
ing	far	less	equipment	overall	due	to	their	
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Bill Stone, Jose Morales, Jim Castelaz, and Matt Covington cooking 
in Camp 2

Matt Covington at the spacious and comfortable Camp 1
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high	efficiency	in	the	use	of	the	compressed	
gas	that	was	brought	down.			We	used	stan-
dardized	carbon-epoxy	tanks	this	year	–	2.9	
liter	oxygen	tanks	weighing	only	2	lb	and	4.7	
liter	side-mount	compressed	air	bailout	tanks.		

	To	explore	through	the	sump	into	what	
we	were	hoping	would	be	large	section	of	
dry	cave,	it	had	been	decided	that	the	best	
guideline	would	be	a	9mm	caving	rope.		
This	would	allow	divers	to	pull	themselves	
through	the	200	meter	long	sump	instead	of	
finning	which	would	ultimately	save	energy	
and	our	precious	dive	gas.		The	push	divers	
rigged	this	guideline	and	a	telephone	line		
then	carried	the	camp	gear	for	Camp	4.	
They	deposited	it	all	on	the	far	shore	of	the	
dry	chamber,	which	had	only	been	visited	
by	a	single	diver	(James	Brown)	in	2006.		
After	a	quick	reconnaissance	of	the	massive	
dry	chamber	on	the	far	side	of	El	Sifon	de	
Los	Piratas	the	divers	(Jim	Brown	and	Jose	
Morales)	returned	through	the	sump	and	
back	to	the	safety	of	Camp	3.		

On	 their	way	out	of	 the	 cave,	 the	
bottom-crew	swapped	places	with	a	fresh	
set	of	divers	 (Matt	Covington	and	Marcin	
Gala)	that	would	establish	Camp	4	and	begin	
the	exploration	into	the	unknown	territory	
beyond.		The	six	cavers	swapped	stories	
and	advice	alike.	 	On	their	way	 into	one	
of	the	most	remote	reaches	of	the	planet,	
jokes	were	lightly	tossed	around	about	what	
to	do	in	case	of	illness	or	injury.		Everyone	
involved	knew	that	there	was	no	reasonable	
rescue	beyond	the	sump	platform,	not	even	
the	world’s	best	cave	rescue	resources	could	
manage	to	pull	someone	out	of	the	bottom	
of	J2	alive.		It	would	be	a	toss-up	whether	it	
could	be	done	from	somewhere	as	high	in	
the	cave	as	Camp	2A.

The	two	lonely	souls	destined	for	Camp	
4	pushed	onward	and	in	short	time	were	
phoning	the	surface	from	their	new	home.		
Because	of	 their	 remoteness,	 the	new	
bottom-crew	phoned	in	twice	daily	to	give	
progress	reports	on	their	exploration	and	
to	check	in	with	family	and	friends.		They	
surveyed	from	the	far	end	of	El	Sifon	de	Los	
Piratas		downward	into	the	tunnel	that	runs	
past	Sump	3,	 into	a	diminishing	passage	
beyond	Camp	4,	and	then	diving	into	Lake	
41,	also	referred	to	as	Sump	4.		Marcin	Gala	
performed	a	40	meter	solo	recon	dive	into	
Sump	4	that	confirmed		the	sump	continued	
on	the	same	general	trend	as	the	rest	of	the	
cave	as	a	lake	with	a	slowly	descending	ceil-
ing	and	the	only	dry	passages	shot	northeast	
and	away	from	the	known	trend	of	Sistema	
Cheve.	 	These	dry	passages	were	short,	
narrow,	miserable	canyons	that	led	nowhere.		

In	four	days	based	out	of	Camp	4,	the	
first	push	team	had	mapped	about	a	600	
meters	of	passage	eliminating	all	possibility	
of	a	dry	continuation	in	this	far	section	of	
the	cave.		A	heroic	effort,	no	doubt,	but	it	
would	have	to	come	to	an	unfortunate	end	
because	the	team	was	out	of	both	leads	and	
supplies.		While	this	crew	planned	their	exit,	
the	surface	crew	made	plans	for	a	second	
crew	to	make	Camp	4	a	home,	but	this	time	
with	a	crew	of	seasoned	cave	divers.

Last basH
J2	 is 	 an	 inter-

esting	cave	and	had	
a	habit	of	consuming	
every	 last	 resource	
on	the	mountain,	but	
there	are	many	other	
great	leads	to	pursue.		
S ho r t 	 r i d g ewa l k s	
from	basecamp	would	
cons i s t en t l y 	 y i e l d	
new	caves	and	more	
surveyed	passage.

One	of	the	better	
leads	to	pursue	outside	
of	J2	in	2009	was	the	
30m	deep	“Last	Bash”	
(LB)	cave.		Last	Bash	
blows	as	much	air	as	
J2	 in	 the	 entrance	
pitches	 and	 seems	
destined	to	connect	as	
it	 lays	directly	on	top	
of	the	line	plot	of	J2.		
Steering	a	crew	away	
from	J2	to	explore	LB	
only	required	re-target-
ing	 rope	earmarked	
for	 the	main	 cave.		
Through	 the	persis-
tence	 of	 a	 handful	
of	 the	J2	cavers,	 the	

expedition	assembled	three	separate	pushes	
on	the	cave,	each	discovering	more	new	
cave	than	the	last.		In	the	end	of	the	pushes,	
only	a	half	kilometer	of	passage	separates	
the	end	of	Last	Bash	at	it’s	current	depth	
of	-500m	and	the	most	 likely	connection	
spot	near	Camp	2A.		Another	good	solid	
push	could	possibly	have	linked	the	caves	
together,	assuming	that	stream	passage	in	
LB	continues	along	its	current	trend	of	easy	
walking	passage.

finaL pusH
The	spirit	of	the	expedition	diminished	

slightly	with	the	news	of	a	fourth	sump	block-
ing	the	long-sought	connection	to	Sistema	
Cheve.			All	the	dreams	of	running	down	
kilometers	of	Papua-sized	borehole	trailing	a	
100m	tape	instantly	vanished	and	the	effort	
concentrated	on	sending	more	equipment	to	
the	sump	for	a	second	Camp	4	crew.		Time	
was	running	out,	and	the	team	remaining	
in	basecamp	was	getting	smaller,	as	cavers	
started	returning	to	real-life	 in	droves	 to	
attend	to	family	and	career	needs.		

Fresh	dive	tanks	and	rebreather	parts	
filtered	into	the	cave	as	trash	and	personal	
gear	were	carried	outwards.		The	sump-diver	
crew	swam	through	the	second	sump	with	a	
week’s	worth	of	equipment	to	lay	seige	to	the	
fourth	sump,	and	try	to	salvage	what	was	left	
of	the	dream	of	a	2009	Cheve	connection.		
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Jon Lillestolen assists Jose Morales into the 
new Poseidon Mk6 rebreather at the Sifon de 
Los Piratas in preparation to dive the sump.
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La Boca Del Bigoton in the borehole beyond Camp 2A
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While	the	divers	toiled	away	at	the	diving	
leads	at	the	end	of	the	cave,	a	team	of	aid	
climbers	began	working	on	high	leads	near	
Camp	3	in	the	hope	of	rediscovering	the	lost	
airflow.		With	lightweight	lithium	batteries,	a	
small	hammer	drill	and	the	ability	to	recharge	
batteries	at	the	base	of	the	climb,	the	Camp	
3	team	made	short	work	of	the	high	leads,	
while	not	giving	support	to	the	dive	crew.		

Meanwhile,	 the	Camp	4	crew	dove	
every	possible	underwater	 lead	that	 they	
could	find,	pushing	any	going	lead	in	either	
sumps	3	or	4.		Despite	a	few	gear	failures,	the	
team	persisted	and	found	a	likely	connection	
tunnel	leading	westward	toward	the	Cheve	
trunk.		Sump	3	was	physically	connected	to	
the	main	dry	passage	just	before	Sump	4	via	
a	170	meter	dive.		Sump	4	was	pushed	on	
4	sepearate	dives	to	a	penetration	of	400	

meters	with	the	12	meter	wide	x	8	meter	
tall	tunnel	rising	and	at	a	ceiling	depth	of	less	
than	2	meters.		Dwindling	gas	supplies	and	
a	lack	of	time	before	the	advent	of	the	rainy	
season,	however,		turned	the	team	around	
as	soon	as	they	had	found	the	likely	path	to	
success.			The	maximum	depth	of	the	cave	
(-1222	meters)	is	also	the	deepest	point	in	
Sump	4.		With	the	surveys	returned	by	the	
second	dive	team	a	total	of		1400	meters	of	
new	tunnels	were	discovered	and	mapped	in	
2009,	almost	half	of	which	were	underwater.

derig and Leaving mexico
The	sump-diver	crew	returned	through	

the	Sifon	de	Los	Piratas	for	the	last	time	to	
rejoin	the	rest	of	the	deep	team	at	Camp	
3.		Notes	were	compared	and	plans	were	
made	to	start	the	long	haul	of	gear	out	of	the	
cave.		Moving	from	Camp	3	back	to	Camp	
2A,	the	crew	spent	a	night	and	loaded	up	
for	the	trek	through	the	wettest	part	of	the	
cave,	including	the	exciting	swim	through	
the	ex-sump.		The	team	made	good	progress	
through	the	Jungles	Series	and	then	into	the	
paleo	tubes	above	the	stream	passage	and	
into	the	sump-pool	at	the	surprise	sump.		
The	rainy	season	had	appeared	to	have	
arrived	early	on	the	surface	as	it	had	rained	
non-stop	for	about	a	week.		Unaware	of	all	
the	rain,	the	derigging	cavers	were	surprised	
to	find	Surprise	Sump	once	again	filled	to	
the	ceiling	with	water.		This	time	the	water	
level	was	even	higher	than	the	first	time	it	
had	happened	this	year.		

The	dive	bottles	that	had	originally	been	
left	at	this	sump	for	safety	had	long	since	
been	moved	deeper	into	the	cave	to	serve	as	
bailout	bottles	for	the	push	divers	in	Camp	4.		
The	safety	bottles	were	one	of	many	pieces	
of	gear	that	hadn’t	made	the	 list	of	gear	
destined	for	the	surface.		The	weather	on	
the	surface	didn’t	appear	to	be	getting	any	
better,	so	with	no	other	options,	the	team	
decided	to	return	to	Camp	3	and	retrieve	the	

dive	gear	from	deeper	in	the	cave.		
At	this	time	seven	crew	were	trapped	

below	Surprise	Sump.	 	Using	 the	 tanks,	
two	drysuit-equipped	divers	assisted	three	
divers	with	no	diving	suits	through	the	20	
meter	sump.		One	member	of	the	team	was	
a	non-diver	and	was	unable	to	get	through;		
thus	one	member	of	the	team	remained	to	
keep	a	2-person	bivouck	on	the	downstream	
side	of	Surprise	Sump	while	the	remainder	
of	the	team	went	on	to	Camp	1	to	sort	out	
an	emergency	recovery	plan	while	hoping	
for	the	rain	to	temporarily	abate.		Two	of	
the	team	going	to	Camp	1	continued	on	
to	the	surface	to	bring	in	an	EXO-26	full-
face	commercial	diving	helmet	to	assist	the	
non-diver	out.		Fortunately,	36	hours	after	
reaching	Camp	1,	and	with	constant	phone	
contact	with	the	bivouack	crew,	the	sump	
opened	with	10	cm	of	air	space	and	the	two	
were	able	to	pass	through.		By	this	time	the	
Camp	1	crew	was	already	on	the	upstream	
side	 (coordinated	by	phone)	 to	bring	 the	
remaining	equipment	bags	up.	

Following	this	final	19	day	underground	
push,	and	with	everyone	on	the	surface	at	
last,	basecamp	was	slowly	broken	down	and	
gear	loaded	onto	the	mules	to	be	sent	down	
the	mountain.		
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Jose Morales dives the new Poseidon Mk6 
rebreather in the sump

Luis “Wicho” Gabriel Diaz traversing a 
handline in Last Bash

Ka
si

a 
Bi

er
na

ck
a 

& 
M

ar
ci

n 
G

al
a

Matt Covington traverses a pool in the wet canyons between the 
ex-sump and Camp 2A

Will Heltsley sketches in Last Bash
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Through	the	gracious	help	of	Señor	
Faustino	and	his	family,	the	cavers	made	
their	way	down	the	mountain	along	with	all	
their	gear.		Trucks	were	loaded,	everyone	
said	their	goodbyes	and	another	successful	
expedition	was	completed	to	the	El	Ocotal	
cloud	forest.		

j2 2010 expedition – return to tHe 
deep

Although	the	cave	hadn’t	done	exactly	
what	had	been	hoped,	plans	were	laid	late	
in	the	expedition	for	a	return	to	the	J2	area	
in	2010.		The	Cheve	Karst	doesn’t	give	up	
its	secrets	easily	and	although	intensive	sump	
diving	expeditions	could	certainly	do	a	lot	
more	to	crack	the	secrets	that	lie	below,	there	
is	a	growing	crew	of	us	that	believe	there	is	
plenty	to	be	explored	in	the	Cheve	area	that	
does	not	involve	difficult	tank	hauls	followed	
by	grim	diving.

In	2010,	the	expedition	objectives	will	
involve	entirely	non-diving	leads.		The	main	
goal	will	be	to	create	Sistema	J2	by	connect-
ing	in	“Last	Bash.”		Although	it	was	pushed	
somewhat	on	this	expedition,	the	connection	
remains	only	a	long	day’s	push	from	tying	
the	survey	lines	together	assuming	that	the	
cave	Gods	are	smiling	upon	us.		From	this	
entrance	the	lower	reaches	of	J2,	and	the	
borehole	beyond	Camp	2A,	will	be	easier	to	
access	and	the	few	remaining	leads	in	this	
section	of	the	cave	will	get	a	good	final	look.		
Using	the	“Last	Bash”	entrance	to	the	system	
will	make	it	possible	for	us	to	use	a	basecamp	
lower	on	the	mountain	and	much	closer	to	
a	water	source.		Our	friends	in	the	village	of	
El	Ocotal	have	graciously	offered	the	use	of	
their	ranch	high	in	the	Aguacate	Canyon.		
This	will	put	us	within	a	half	hour’s	casual	
hike	of	the	entrance	of	Last	Bash	instead	of	
the	hour-long	jungle	bash	down	steep	slopes	
from	the	traditional	J2	basecamp.

The	second	objective	will	be	to	give	a	
good	final	push	to	all	 the	remaining	side	
leads	 in	the	bottom	of	J2.		Although	the	

most	promising	leads	have	all	been	pushed,	
there	remains	several	 infeeders	and	other	
interesting	leads	that	could	be	the	way	to	
discovering	the	route	of	the	elusive	gale-force	
airflow	that	is	lost	at	the	-700m	level	in	J2.		

The	final	objective	is	to	ridgewalk	the	
remote	upper	 reaches	of	 the	Aguacate	
Canyon.		The	Aguacate	canyon	has	been	
walked	on	several	occasions,	but	with	a	
basecamp	established	directly	in	the	canyon	
it	will	be	possible	to	focus	a	more	intense	
effort	to	find	the	less	obvious	caves	that	could	
become	Mexico’s	next	1000m	deep	cave	
or	the	secret	to	finding	the	massive	Cheve	
Conduit	that	lies	somewhere	below.		

expedition members and sponsors:
Kasia	Biernacka,	Zusia	Biernacka,	

James	Brown,	Petr	Čáslavský,	Jim	Castelaz,	
Anthony	Castro,	Lucyna	Cieslik,	Elizabeth	
Covington,	Matt	 Covington,	Michael	
Denneborg,	Marcin	Derlatka,	Luis	Gabriel	
Díaz	(Wicho),	Yvonne	Droms,	Tony	Dwyer,	
Marcin	Gala,	Nikki	Green,	Will	Heltsley,	
Heather	Levy,	Jon	Lillestolen,	Mark	Minton,	
José	Morales,	Nina	Muller,	David	Ochel,	
Paulina	Olinkiewicz,	Michael	Pugliese,	Yuri	
Schwartz,	Vickie	Siegel,	Marion	Smith,	Seth	
Spoelman,	Bill	Stone,	John	Swartz,	Sergey	
Tkachenko,	

Members	of	the	expedition	would	like	to	
thank	the	sponsors	and	many	willing	cavers	
who	made	this	another	successful	USDCT	
expedition.	First	and	foremost	is	Poseidon	
Diving	Systems,	which	without	their	assis-
tance	with	equipment	and	development	of	
the	Mk6	rebreather,	this	expedition	could	
not	have	happened.	Nalge	Nunc	Products,	
Direct	Fastner	Systems	and	CanCord	Rope	
again	made	gracious	 donations	 to	 the	
USDCT.	Stenlight	again	provided	excellent	
lights,	chargers	and	underwater	batteries	for	
the	diving	effort.	Expedition	Sponsors	also	
include	Analytical	Industries,	the	Association	
for	Mexican	Cave	Studies,	Caves	of	Tabasco,		
Deep	Outdoors,	DSS	Deep	Sea	Supply,	Dive	

Rite,	Google,	Molecular	Products,	Niterider,	
Patagonia,	PMI,	Puerto	Rico	Technical	
Diving	Center,	Santi,	Science	Art	and	Magic,	
Sea	Pearls,	Stone	Aerospace,	Structural	
Composites,	Thermo	Valves,	Underwater	
Kinetics,	Whole	Earth	Provision	Co.,	Windy	
Point	Park,	and	XS	Scuba.	Special	thanks	go	
to	Bill	Stone,	Jose	Morales,	James	“Jaime	
Hottub”	Brown,	Mark	Minton,	Yvonne	
Droms,	Luis	“Wicho”	Gabriel	Diaz,	Jose	
Antonio	Soriano,	Fofo	Gonzales	and	the	
many	others	who	spent	countless	hours	orga-
nizing	the	expedition.	We	are	also	grateful	
for	the	continued	assistance	of	Proteccion	
Civil	Oaxaca,	The	Distrito	de	Cuicatlan,	
and	the	Municipio	de	Chapulapa	over	the	
past	20	years.
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Paulina Olinkiewicz climbs a pitch in the entrance series of Last 
Bash.
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Tony Dwyer, Tony Castro, Marcin Gala and Michael Denneborg 
prepare to leave basecamp for a short trip into J2.
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	On	April	23,	2009,	a	dozen	cavers	sat	
in	the	cloud	forest	atop	a	remote	mountain	
in	Mexico,	entranced	by	the	constant	crack-
ling	of	the	cave	phone.	At	4:07	pm	Jose	
Morales	and	James	Brown	had	entered	the	
sump	at	the	bottom	of	J2.	It	had	taken	a	
full	month	between	the	arrival	of	the	team	
and	the	first	dive,	a	month	that	was	fraught	
with	setbacks	–	political	problems,	destroyed	
rigging,	a	surprise	sump,	swine	flu,	and	many	
heavy	loads.	Today,	we	finally	had	divers	in	
the	water,	and	we	anxiously	awaited	news.	

	In	2006,	J2	exploration	was	halted	by	
the	discovery	of	a	sump	at	-1200	meters.	
We	had	enough	time	and	gear	for	a	single	
exploratory	dive.	James	Brown	dove	into	the	
sump	and	emerged	from	the	water	after	a	
150	meter-long	dive	that	never	reached	more	
than	10	meters	of	depth.	He	climbed	up	a	
breakdown	slope	and	into	a	large	chamber.	
The	route	then	descended	down	to	another	
sump	that	seemed	to	be	the	main	continua-
tion.	We	knew	at	this	point	that	any	return	
would	require	a	major	diving	expedition.

During	the	next	three	years,	we	took	a	
rest	from	J2	while	Bill	Stone	worked	with	
Poseidon	to	develop	a	lighter,	more	compact,	
and	more	 foolproof	 rebreather.	He	also	
began	to	assemble	a	team	of	cavers	inter-
ested	in	working	beyond	the	sump.	Finding	
cave	divers	who	are	interested	in	negotiating	
a	serious	deep	cave	has	long	troubled	dive	
efforts	in	deep	caves.	Bill’s	typical	approach	
has	been	to	train	expedition	cavers	to	dive.

For	the	2009	J2	expedition,	Bill	assem-
bled	a	dive	team	made	up	of	two	types	of	
cavers.	There	were	the	exploration	divers,	
who	were	experienced	cave	divers	and	also	
capable	of	negotiating	the	rest	of	the	cave.	
The	secondary	dive	team	was	composed	of	
expedition	cavers	who	had	trained	specifi-
cally	for	diving	the	rebreathers	in	J2.	They	
were	experienced	in	rigging	and	other	skills	

needed	 for	above-water	
exploration	but	had	limited	
cave	diving	experience.	
The	exploration	divers	
would	complete	all	under-
water	exploration	and	rig	
9-mm	static	ropes	through	
the	sumps.	The	secondary	
divers	would	pull	along	on	
the	static	 lines,	hauling	
camp	and	 rigging	gear	
to	push	the	cave	beyond.	
The	9-mm	ropes	would	
greatly	 increase	 travel	
speed	and	safety	 for	 those	 ‘commuting’	
through	the	sumps.	James	and	Jose	were	
the	primary	exploration	dive	team.	If	they	
were	successful,	then	Marcin	Gala,	a	Polish	
caver,	and	I	were	slated	to	follow	with	the	
first	dry	caving	push	on	the	far	side	of	the	
sump.	We	were	on	edge.

At	10	pm	Bill’s	voice	brought	the	cave	
phone	alive,	“Basecamp,	basecamp,	this	is	
the	sump.	Do	you	copy?”

“Yes,	Bill.	We	copy.	What	is	the	news?”	
Marcin	replied.

“James	and	Jose	have	returned	from	
the	sump.	Let	me	give	the	phone	to	Jose	to	
relay	what	they	found.”

	Jose	recounted	the	news.	After	emerg-
ing	from	the	sump,	Jose	had	climbed	up	
to	the	high	side	of	the	large	chamber	and	
discovered	a	going	dry	passage.	For	two	
hours,	he	and	James	explored	a	maze	of	
passages	that	seemed	to	bypass	the	next	
sump.	It	was	clearly	time	to	send	in	the	next	
team	to	establish	Camp	4	and	continue	
exploration.	Jose	and	James	would	spend	
the	next	day	rigging	the	9-mm	rope	and	the	
phone	line	through	the	sump,	and	hauling	
some	of	the	camp	gear	to	the	far	side.	Marcin	
and	I	were	to	enter	the	cave	the	next	day.

The	next	morning	we	piled	up	 the	

gear	required	for	our	trip.	As	the	morning	
progressed,	the	pile	grew.	We	wanted	to	
have	enough	food	and	rigging	gear	for	nearly	
a	week	of	exploration	on	the	far	side,	but	it	
was	clear	that	a	heavy	load	was	accumulat-
ing.		Packs	bursting	at	the	seams,	we	set	off	
to	the	cave.	During	the	expedition,	Marcin	
and	I	had	ended	up	caving	as	a	team	on	
almost	every	trip.	As	a	result,	the	two	of	us	
had	grown	close	through	long	hours	toiling	
together	and	talking	about	everything	on	
the	earth	 (and	under	the	earth)—the	sort	
of	friendship	that	is	often	forged	in	expedi-
tion	caving.	As	we	paused	at	the	entrance,	
we	mused	about	the	trip	we	were	about	to	
undertake.	After	all	of	the	hard	work	and	
long	wait	we	were	primed	for	what	might	be	
one	of	the	greatest	adventures	of	our	lives.	
This	thrilled	us,	but	we	also	couldn’t	ignore	
our	heavy	packs	and	the	difficult	trip	that	lay	
between	us	and	the	prize.

Eight	hours	later,	we	were	at	Camp	2a,	
tired,	but	not	trashed.	Our	nearly	week-long	
rest	on	the	surface	had	paid	off.	News	came	
via	the	cave	phone	that	the	9-mm	rope	was	
in	place,	and	the	initial	camp	loads	had	been	
hauled	through	the	sump.	The	next	day,	we	
met	Bill,	Jose,	James,	and	Jon	Lillestolen	on	
their	way	out,	between	Camp	2a	and	Camp	
3.	We	stopped	for	a	long	chat	about	the	dive	

J2: The Journey to Camp 4—Beyond the Sump
Matt Covington
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Fretting over the pile of dive gear at Camp 2A
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Climbing through the skeleton rock near -1000m
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logistics.	Initially,	we	had	planned	on	diving	
that	day,	but	after	a	late	start,	and	our	long	
chat,	we	decided	that	it	would	be	better	to	
get	a	good	night’s	rest	at	Camp	3	and	dive	
on	the	following	day.	We	arrived	for	an	early	
evening	at	Camp	3.	Need	I	say	that	it’s	hard	
to	sleep	the	night	before	a	sump	dive	at	
-1200	meters	in	one	of	the	deepest	known	
karst	hydrological	systems	in	the	world?	I	
have	slept	better.

Early	the	next	morning	we	arose	and	
headed	to	the	sump.	Upon	arrival,	Marcin	
rappelled	to	the	dive	platform	and	began	
readying	 the	rigs	 for	 the	dive.	Once	 the	
rebreathers	were	ready,	Marcin	got	into	his	
dry	suit	and	into	the	water,	making	room	for	
me	on	the	platform.	I	loaded	my	pack	with	
gear	and	weights	to	counter	its	buoyancy.	
Then	I	struggled	into	the	rebreather	on	the	
awkward	platform.	We	needed	three	bags	to	
fit	all	of	the	gear,	so	Marcin	took	two	bags	
and	one	bailout	tank,	while	I	took	one	bag	
and	the	other	two	bailout	tanks.	By	this	time,	
Marcin	had	been	in	the	water	a	while	and	was	
already	becoming	hypothermic.	He	clearly	
wanted	to	get	going.	I	slid	into	the	water,	and	
we	headed	down.	However,	my	bag	was	still	
too	buoyant,	and	poorly	balanced.	It	dangled	
upside	down	from	its	tether	like	a	balloon	on	
a	string.	Right	as	I	signaled	to	Marcin	that	it	
was	too	buoyant,	some	of	the	lead	fell	out	
and	it	became	even	more	buoyant.	I	slid	back	
up	the	rope	to	the	surface	and	repacked	the	
bag.	Marcin	was	not	having	a	good	time.

“Matt,	please	hurry.	I’m	very	cold.”
Marcin	retrieved	the	weights.	I	repacked	

the	bag,	adding	more	weight	and	jettisoning	
a	nalgene	full	of	cashews	that	really	didn’t	
fit.	We	descended	again,	and	after	a	moment	
to	check	everything,	we	started	pulling	
ourselves	along	the	line.	Since	Marcin	was	so	
cold,	he	rocketed	out	in	front.	I	kept	up	for	a	
few	of	minutes,	but	then	began	to	fall	behind.	
For	the	most	part,	the	line	ran	quite	close	
to	the	floor,	which	was	largely	composed	of	
sharp	and	jagged	horns	of	rock.	Every	minute	

or	so	I	would	feel	a	sharp	tug	backward	and	
realize	that	my	pack	had	snagged	one	of	the	
horns.	It	became	automatic	to	reach	back	
and	scoop	it	free	with	my	hand.	In	many	
cave	dives,	dragging	along	the	bottom	like	
this	would	be	the	worst	thing	you	could	do.	
However,	the	only	sediment	on	the	floor	was	
large-grained	sand	that	quickly	settled	after	
being	stirred	up.	Visibility	was	hardly	affected	
by	our	passing.	

About	seven	minutes	into	the	dive,	I	was	
becoming	out	of	breath	from	racing	along	the	
line.	I	paused	for	a	moment	to	see	if	I	could	
slow	my	breathing.	After	10	or	15	seconds	
I	started	moving	again	at	a	slower	pace,	but	
I	was	still	not	catching	my	breath.	

“Something	 doesn’t	 feel	 right.	 Is	
something	wrong	with	the	rebreather?”	I	
wondered.

In	a	moment	of	doubt	and	panic,	 I	
reached	for	my	bailout	gas,	where	I	knew	
I	could	get	good	air.	 I	 tried	to	take	a	big	
breath	only	to	feel	the	resistance	build	half-
way	through	until	I	could	draw	no	more	air.	
Then	I	remembered.	The	valve	was	turned	
off	to	avoid	loss	of	air	in	the	case	of	slow	
leaks.	I	groped	through	the	tangle	of	gear	
and	rotated	the	valve,	relieved	to	feel	air	
flow.	I	paused	again	for	a	few	seconds,	to	
slow	my	breathing.	

“Okay.	I	need	to	get	out	of	here.”
The	rest	of	 the	dive	was	a	continu-

ous	struggle	between	keeping	a	calm	and	
measured	pace	and	 just	wanting	 to	get	
through,	 knowing	 that	 I	was	 using	 up	
precious	bailout	gas.	Luckily,	two	minutes	
later	 I	saw	the	surface	of	the	water,	with	
Marcin’s	light	refracting	down	from	above.	I	
was	glad	to	have	that	over	with.

The	dive	was	only	10	minutes	long.	Not	
much,	really,	but	long	enough.

We	discussed	the	dive	for	a	few	minutes.	
I	didn’t	know	whether	I	was	having	a	genu-
ine	problem	with	the	rig,	or	 if	 it	was	 just	
overexertion	combined	
w i th 	 p sycho log i ca l	
stress.	 I	did	know	one	
thing	though;	 the	dive	
back	would	 require	 a	
concerted	effort	at	stay-
ing	calm.	We	climbed	
out	 of	 the	water	 and	
stashed	the	dive	gear	up	
in	the	boulders.	Marcin	
was	still	cold.	My	dry	suit	
had	 leaked	like	a	sieve	
(I’m	just	too	skinny	for	
a	standard	size),	and	 I	
found	myself	knee-deep	
in	water	inside,	and	also	
cooling	down	fast.	We	
fired	 up	 the	 stove	 to	
make	a	hot	drink.	

After	hot	 tea	and	dry	camp	clothes,	
the	world	started	to	seem	a	bit	better.	After	
all,	we	were	beyond	the	sump	and	about	to	
explore	one	of	the	most	remote	places	yet	
reached	underground.	Our	first	task	was	to	
find	a	good	location	for	Camp	4.	Following	a	
quick	recon,	we	found	a	flat	sandy	spot	that	
Jose	had	mentioned,	about	5	minutes	away	
from	the	sump.	Returning	to	the	sump,	we	
grabbed	the	camp	gear,	surveyed	our	way	
back	to	camp,	and	laid	the	phone	line.	We	
reached	camp,	with	170	meters	of	survey,	
and	called	it	a	night.

That	night	we	wondered	aloud	what	
we	might	find	the	next	day.	I	could	feel	the	
weight	of	the	expedition	on	our	shoulders.	
Many	people	had	worked	very	hard	for	us	to	
be	here,	and	many	had	trained	with	us	for	the	
opportunity	we	now	had.	There	were	many	
others	who	could	have	been	in	my	place.	I	
had	been	at	the	right	place	at	the	right	time,	

Vickie Siegel passing a pack through the Donde Homek Breakdown 
at -1000 m
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and	because	of	that,	I	was	the	one	here.	It	
was	the	ultimate	privilege.	As	Marcin	put	
it,	“It	now	seems	as	if	the	whole	expedition	
has	been	working	 just	for	us.”	We	would	
make	it	count.

The	next	morning,	we	continued	our	
survey	down	the	passage	from	camp.	After	
a	short	distance,	we	entered	the	maze	that	
Jose	had	explored.	A	number	of	passages	
diverged	to	the	right,	but	a	few	hours	of	
surveying	later,	we	could	tell	they	were	not	
headed	the	right	direction.	As	our	mapping	
progressed,	we	decided	to	push	a	good-
looking	lead	to	the	left	that	 led	quickly	to	
a	free	climb	up	to	a	 ledge	overlooking	a	
large	borehole.	Finally,	 it	seemed	we	had	
something.

We	rigged	a	rope	and	rappelled	to	a	
ledge.	From	there	we	could	traverse	out	into	
the	borehole.	The	vast	passage	was	floored	
with	giant	breakdown	blocks.	We	picked	
our	way	along	the	boulders,	surveying	as	we	
went.	About	an	hour	later,	we	stood	staring	
at	a	flowstone	ramp	ascending	ahead.	We	
had	only	gone	about	150	meters,	but	this	
already	looked	like	the	end.	After	a	couple	
of	attempts,	 I	managed	 to	climb	up	 the	
ramp,	using	tiny	edges	in	the	flowstone	for	
footholds.	The	slope	eased,	and	I	scampered	
to	the	top,	only	to	confirm	a	total	flowstone	
blockage.	After	rigging	a	double-rope	rappel,	
I	descended	back	to	Marcin.	We	would	have	
to	try	low.	A	short	way	back,	we	were	able	
to	climb	down	through	the	boulders	to	a	
lower	 level.	However,	 this	passage	was	
immediately	blocked	by	a	lake.		Enthusiasm	
waning,	we	returned	to	camp	earlier	than	
we	had	anticipated.	

Marcin	had	a	Palm	pilot	with	Auriga,	
and	each	night	we	entered	the	survey	data,	
in	order	to	get	an	idea	of	where	we	had	gone.	
We	also	phoned	up	the	survey	data	to	the	
surface,	so	that	they	could	track	our	progress	
as	well.	That	day	we	came	in	with	380	m	of	
survey,	but	not	quite	the	easy	booty	we	had	
hoped	for.	While	talking	to	base	camp,	we	
learned	of	the	swine	flu	outbreak	in	Mexico.	

Left to right, Vickie Siegel, Jose Morales, Nikki Green, and James 
Brown during the final haul of dive gear to the sump
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sickness	that	had	gone	
through	the	expedition	
weeks	before,	but	now	
we	wondered	whether	
the	reinforcements	that	
we	were	expecting	 in	
the	next	days	would	actu-
ally	arrive.	Would	they	
be	 allowed	 to	 travel?	
Would	 they	 decide	 it	
was	unwise	to	come	to	
Mexico?	Among	those	
expected	to	arrive	soon	
to	basecamp	were	Will	
Heltsley	and	my	wife,	
Elizabeth,	 who	were	
travelling	together	from	
California,	 as	well	 as	
Yuri	Schwartz,	Sergey	
Tkachenko,	and	David	
Ochel,	all	strong	cavers	
whose	help	we	 could	
use.	 I	had	been	 look-
ing	 forward	 to	 seeing	
Elizabeth	when	I	got	out	of	the	cave,	but	
now	all	that	was	uncertain.	In	honor	of	the	
news,	we	dubbed	our	new	borehole	passage	
the	“Pigs	Flew	Passage.”

The	 next	morning	 we	 arose	 and	
retrieved	our	drysuits	 from	the	sump,	 in	
order	to	check	out	“Lake	41,”	named	after	
the	survey	station	at	its	edge.	We	swam	out	
into	the	lake	and	around	the	corner.	Actually,	
it	looked	pretty	good;	we	could	see	about	30	
meters	ahead.	After	a	constriction	the	lake	
opened	up	into	several	small	chambers,	all	
heavily	decorated.	However,	the	lake	ulti-
mately	sumped.	Although	the	water	was	so	
deep	we	couldn’t	see	the	bottom,	the	ceiling	
below	water	was	still	covered	in	stalactites,	
suggesting	that	the	passage	was	once	air-
filled.	Somewhat	dejected,	we	returned	to	
camp	to	drop	off	our	dry	suits	and	have	a	
hot	drink.	Marcin	thought	that	 the	sump	
would	be	the	way	on	and	wondered	whether	
there	was	any	point	in	continuing	survey	in	

the	maze.	I	maintained	some	shred	of	hope	
of	finding	a	bypass,	but	mostly	 I	was	 just	
enjoying	the	survey	and	dreading	the	return	
dive.	A	couple	more	days	of	pushing	leads	
didn’t	sound	that	bad.	For	the	rest	of	the	
day	we	mapped	a	passage	that	gradually	
became	tight	and	muddy,	dubbing	it	“What	
Tiggers	do	the	Best.”	After	65	meters	of	
small	passage	it	hit	a	T-junction	with	larger	
passage.	However,	one	direction	quickly	
looped	back	to	known	cave,	and	the	other	
terminated	in	grim	leads	headed	up-cave.	

Back	 at	Camp	4,	we	 learned	 that	
Elizabeth,	Will,	and	Wicho	Diaz	had	arrived	
in	base	camp.	They	had	decided	to	brave	the	
swine	flu.	“Someone	wants	to	talk	to	you,	
Matt,”	they	told	me.	It	is	strange	indeed	to	
talk	with	one’s	wife,	whom	one	hasn’t	seen	
in	a	month,	while	camping	beyond	a	sump	
three	days	into	a	cave.	She	had	just	finished	
her	Ph.D.	in	California	and	was	coming	to	
Mexico	to	spend	a	couple	of	weeks	relaxing	

Marcin Gala and Matt Covington at Camp 4.  Two lonely souls at one of the 
most remote reaches of our planet.
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Surveying in the Undertaker
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The intersection between the Pigs Flew Passage and the Grim 
Reaper Loop, near the water source for Camp 4
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 Looking out into the Pigs Flew Passage

and	generally	enjoying	life.	How	else	could	
one	begin	such	a	conversation	than	with,	
“Dr.	Covington,	I	presume?”

The	next	day	we	were	 resigned	 to	
pushing	more	maze	leads.	First,	we	headed	
into	a	lead	that	we	had	seen	the	previous	
day	near	the	Pigs	Flew	Passage.	It	quickly	
forked	and	led	to	two	different	 lakes.	On	
one	side	it	continued	and	went	into	a	sharp,	
mud-coated,	small	passage.	Somehow	we	
had	gotten	on	a	Monty	Python	kick.	I	was	
quoting	every	skit	I	could	remember,	while	
Marcin	laughed.	He	had	seen	a	lot	of	Monty	
Python	in	Polish,	but	was	amused	to	hear	
the	lines	in	their	original	language.	Finally,	
he	asked,	“What	is	the	name	of	death?	The	
guy	with	the	black	coat	and	blade.”	

“Oh,	we	call	him	the	Grim	Reaper,”	I	
replied.

“That	 is	what	we	 should	 call	 this	
passage,”	Marcin	exclaimed.	Thus	was	

born	the	“Grim	Reaper	Loop.”	The	maca-
bre	theme	continued,	and	later	we	surveyed	
“The	Undertaker.”	We	then	spent	a	couple	
of	hours	combing	the	breakdown	and	walls	
in	the	Pigs	Flew	Passage	but	came	up	empty.	
Finally,	Marcin	photo	documented	 the	
passages	we	had	explored,	and	we	called	
it	a	day.	That	day	we	surveyed	200	meters	
of	passage,	bringing	the	total	new	survey	to	
837	meters.	After	dinner,	we	talked	with	Bill	
on	the	phone.	He	asked	whether	we	would	
consider	a	reconnaissance	dive	in	Lake	41.	
Marcin	perked	up.	That	was	what	he	really	
wanted	to	do.	We	carefully	considered	the	
amount	of	remaining	gas	and	decided	that	
there	was	enough	bailout	gas	for	Marcin	to	
do	a	quick	and	shallow	open	circuit	recon	
dive.

The	next	morning	we	hauled	three	bags	
of	dive	gear	from	the	sump	to	Lake	41.	We	
only	had	a	gap	reel,	so	we	knew	Marcin	
wouldn’t	be	able	to	go	far.	He	entered	the	
water	at	1	pm.	I	 turned	off	my	 light	and	
sat	in	the	dark,	pondering	where	I	was	and	
wondering	what	he	was	finding.	No	one	else	
was	in	the	cave	but	the	two	of	us,	and	Marcin	
was	now	doing	an	exploration	dive.		Fifteen	
minutes	later	he	returned,wanting	more	line.	
He	could	see	an	air	surface	just	10	meters	
ahead,	but	couldn’t	quite	reach	it.	I	ran	back	
to	camp	and	loaded	a	bunch	of	phone	line	
onto	the	dive	reel.	He	returned	to	the	water	
at	2:45	pm.	This	time	the	wait	was	longer.	
Maybe	he	had	found	something.	Forty-five	
minutes	later	he	returned	to	tell	his	story.	
After	a	25-meter	dive	he	had	emerged	in	
another	lake,	thinking	that	he	had	cracked	
the	sump.	However,	a	25-meter	surface	
swim	 revealed	 that	he	was	 in	a	pocket	
blocked	by	flowstone.	There	were	some	high	
leads	but	nowhere	to	get	out	of	the	water.	
However,	on	the	way	in,	he	had	seen	some	
ripples	on	the	sand	dunes	underwater,	indi-
cating	strong	flow.	The	way	on	was	probably	

there,	deeper	underwater.	
After	hauling	the	dive	gear	back,	we	

returned	to	Camp	4	to	phone	an	inventory	
up	to	basecamp	and	pack	up	our	personal	
gear.	We	were	headed	out,	but	after	a	few	
more	days	of	 rest,	Bill	 and	Jose	would	
return	to	push	the	new	sump.	Marcin	and	
I	had	learned	some	lessons	from	the	previ-
ous	dive.	Upon	arriving	at	the	sump,	I	took	
plenty	of	time	to	fiddle	with	my	gear,	make	
sure	I	knew	where	everything	was,	and	test	
that	the	rebreather	was	working	correctly.	I	
got	in	the	water	first,	and	Marcin	followed	a	
few	minutes	after.	The	relaxed	preparation	
paid	off,	even	though	conditions	during	the	
dive	were	quite	unpleasant.	The	team	dive	
masks	fit	my	narrow	face	poorly,	and	on	this	
dive	my	mask	leaked	terribly.	It	completely	
filled	about	every	15	seconds.	 I	 resigned	
myself	 to	do	most	of	the	dive	blind,	only	
clearing	the	mask	when	I	needed	to	check	
my	partial	pressure	of	oxygen.	Despite	these	
difficulties,	I	managed	to	remain	cool-headed	
this	time,	and	soon	I	was	ascending	up	the	
rope	to	the	platform.	A	few	minutes	later,	
Marcin	arrived.	We	dropped	our	bags	on	the	
platform	and	went	back	under	so	that	Marcin	
could	get	some	photos	and	video	underwater.	
Surfacing	again,	and	returning	to	Camp	3,	
we	found	our	mood	had	significantly	light-
ened.	While	at	Camp	4,	the	return	dive	had	
hung	over	us	like	a	dark	pall	in	the	back	of	our	
minds.	Having	returned	through	the	sump,	
we	were	still	three	days	from	the	surface...
but	we	could	smell	it.	

Matt climbing through the sharp rock near 
Camp 3 
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Next month
The	J2	story	continues	with	a	grip-

ping	personal	account	by	Jose	Morales	
on	 the	 final	push	of	Sump	4.	Team	
members	were	pushed	to	heroic	 limits	
after	being	trapped	by	rising	waters	and	
running	out	of	food.	Read	it	next	month	
in	our	February	issue.
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Matt Covington descends into the Jungle Series of J2. Kasia Biernacka descends a pit in the entrance series of J2.

Nikki Green traverses a handline in the Wonderland Borehole, J2.
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Paulina Olinkiewicz skirts a pool in the wet section between 
Camp 1 and Camp 2A.
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Vickie Siegel and Nikki Green swim in the frigid J2 waters at the start 
of the Jungle Series.
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Matt Covington climbs through the cascades of the Jungle Series
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R i g h t : M a g d a 
Aksman traverses 
one of the many 
Tyro leans  jus t 
upstream of Camp 
2A in J2
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Left: Marcin Gala 
prepares to dive 
in Lake 41. Photo 
by Matt Covington
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Left: John Swartz 
d e s c e n d s  a 
pit high in the 
entrance series 
of J2
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[Ed. note: This story continues cover-
age of the Mexico J2 expedition from the 
January issue].

We	left	J2 base	camp	on	April	28th,	
2009	and	began	a	long	4wd	descent	down	
the	eastern	flank	of	the	Sierra	Juarez.	Bill	
Stone	and	I	discussed	the	situation	at	the	
cave	as	we	drove	down	through	the	maze	
of	rugged	dirt	roads	for	the	next	4	hours.	
We	were	on	our	way	for	an	expedition	food	
resupply	to	the	big	city	of	Tuxtepec	in	the	
eastern	coastal	 lowlands	of	Mexico.	Even	
though	the	scenery	was	stunning—the	road	
precipitously	skirted	the	1600	m	deep	Santo	
Domingo	gorge—there	was	a	much	more	
powerful	thought	process	going	on	inside	
our	heads:	what	was	the	status	of	the	crew	
that	was	now	headed	to	Camp	4	in	J2?	What	
had	they	discovered?	How	were	they	feeling?	
When	would	we	get	a	chance	to	go	back?	
Our	crew	of	James	Brown,	Jon	Lilestolen,	
Bill	Stone	and	me	had	just	exited	the	cave	
the	previous	day	following	a	14-1/2	day	
push	to	rig	a	9mm	rope	and	telephone	line	
through	the	200-meter-long	Sump	2	at	the	
-1209	m	level	of	J2.	We	had	achieved	that,	
and,	as	well,	transported	most	of	the	food	
and	supplies	needed	to	establish	Camp	4	
to	the	downstream	side	of	the	sump,	thus	
preparing	the	cave	for	a	significant	assault	
on	the	most	remote,	deepest	reaches.	We	
had	met	the	team	headed	in	for	the	first	

push	from	Camp	4—Marcin	Gala	and	Matt	
Covington—at	the	-1000m	level	and	briefed	
them	on	the	situation	at	Sump	2	for	almost	
an	hour.	They	headed	down	and	we	headed	
out.	Those	two	would	be	alone	in	the	cave	
from	then	onward,	pushing	the	exploration	
limit.	Even	though	we	were	supposed	to	be	
recovering	from	that	long	Sherpa	trip—and	
we	were	enroute	 to	a	place	 full	of	good	
food—we	were	preoccupied	with	the	cave.	
In	our	collective	minds,	we	were	missing	out	
on	the	action.	We	decided	to	give	the	locals	
in	Tuxtepec	part	of	the	U.S.	Stimulus	Plan	
by	buying	as	many	tacos	as	we	had	money	
for.	The	expression	on	their	faces	told	us	
that	they	were	happy	as	well,	or	maybe	they	
couldn’t	believe	how	much	a	few	gringos	
could	eat!	 It	 is	still	debatable	and	unclear	
who	ate	the	most.

Back	at	base	camp	two	days	later	I	could	
not	wait	for	news	on	the	status	of	Marcin	
and	Matt’s	exploration	of	the	“Land	between	
the	Lakes,”	which	 lies	between	Sumps	2	
and	3.	Before	putting	our	packs	down,	the	
inhabitants	at	camp	told	us	that	the	push	
crew	had	racked	up	a	significant	dry	cave	
survey	total	during	our	absence.	The	bad	
news	was	that	 they	had	also	found	what	
appeared	to	be	another	sump.	Unbelievable!	
But	nothing	in	this	cave	ever	yields	easily.	
We	thought	we	had	the	key	breakthrough	
on	April	25th	when	James	and	I	reconned	
the	giant	chamber	at	the	head	of	Sump	3	
and	surprisingly	found	a	gaping,	air-filled	
tunnel	heading	northwest.	Matt	and	Marcin	
had	now	mapped	about	800	meters	in	that	
area,	without	gaining	any	depth.	Somehow,	
we	had	landed	in	a	fault	zone	that	collected	
water	and	it	was	much	more	extensive	than	
anyone	had	thought	possible.	 It	was	 the	
same	fracture	that	expressed	itself	on	the	
surface	as	the	Cueva	Charco	valley.	In	fact,	
we	were	almost	directly	beneath	the	entrance	
of	Cueva	Palomora	at	the	western	limit	of	
that	valley—albeit	some	1200	meters	lower	
in	elevation.	 	The	map	showed	J2	to	be	
headed	towards	the	San	Miguel	gorge,	where	
the	Charco	valley	spilled	over	into	a	600	
meter	deep	canyon.	Our	Holy	Grail	was	to	
bust	through	into	that	air-filled,	descending	
corridor.	In	base	camp,	sitting	comfortably	
around	the	campfire	in	warm	dry	fleece,	we	
hoped	that	this	new,	 inconvenient	Sump	
4	would	be	short	and	easy.	Naiveté	is	easy	
when	you	are	comfortable.	

Marcin	and	Matt	continued	to	survey	
the	tunnels	in	between	the	downstream	side	
of	Sump	2	and	the	upstream	side	of	Sump	
4.	Their	effort	yielded	no	potential	dry	leads	

and	ended	with	a	quick	open-circuit	recon-
naissance	of	the	beginning	of	Sump	4.	On	
that	dive	Marcin	was	able	to	surface	into	an	
air	bell	about	25	meters	into	the	sump	along	
the	righthand	wall.	But	it	was	clearly	not	the	
way	forward.	On	his	way	back	he	was	able	to	
see	that	there	were	other	possibilities	worth	
looking	at	which	could	potentially	be	the	way	
forward.	Puzzlingly,	the	only	choices	were	
heading	west-southwest;	Cheve	system	caves	
almost	invariably	trended	north-northwest.	
After	5	days	of	survey	Marcin	and	Matt	
started	their	long	way	back	to	the	surface.	
We	were	able	to	track	their	progress	upwards	
from	the	daily	contacts	on	the	Michie	phone,	
which	operated	 flawlessly	all	 the	way	 to	
Camp	4.	Later,	at	basecamp,	when	I	asked	
them	how	isolated	it	felt	to	be	in	Camp	4	
for	five	days	they	responded	that	after	they	
exited	Sump	2	they	could	almost	smell	the	
entrance.	They	still	had	3	days	of	 travel	
ahead	to	reach	daylight.

It	was	then	May	5th	and	many	changes	
were	taking	place	with	the	team.	We	had	
originally	planned	 to	be	where	we	were	
now	some	3	weeks	earlier,	but	the	H1N1	
flu	had	hit	the	crew	hard	and	we	operated	
at	less	than	30%	power	during	much	of	the	
first	month	of	the	project.	Now	some	of	our	
strongest	players—including	Matt	and	Marcin	
and	six	others,	were	scheduled	to	leave	the	
mountain.	Ahead	of	us	was	serious	cave	
diving	exploration	work.	Of	the	eight	that	
would	remain	on	the	mountain,	only	three	
were	full	cave	divers.	James	had	injured	his	
knees	on	the	last	push,	which	left	me	and	
Stone	to	do	the	diving.	Despite	the	small	
team	and	the	 impending	rainy	season,	 I	
couldn’t	be	more	excited.	We	prepared	gear	
and	food	resupplies	for	what	we	felt	would	
be	a	10	day	push.	Amongst	that	was	one	
carbon-epoxy	9	liter	compressed	air	tank	(at	
6000	psi)	and	a	spare	oxygen	bottle	(2.7	liter	
at	3000	psi),	also	carbon-epoxy,	to	replace	
the	gas	supplies	at	the	sump.		Despite	the	
equipment	paring,	we	still	had	six	55	liter	
packs	when	we	entered	the	cave,	each	in	
the	neighborhood	of	65	lbs.

It	took	us	three	days	to	reach	the	sump.	
With	us	was	Yuri	Schwartz	and	Sergey	

J2 2009: The Final Push
Jose Morales

Jose reels in the dive line while surveying 
on the second passage of Sump 3.  Although 
the cave is muddy in places, the sumps were 
clean with large breakdown and white, coarse 
sand on the floor.  Average dimensions were 
10 to 12 m wide by 6 to 8 m tall. 
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Tkachenko,	both	from	Siberia,	Russia.	Yuri	
is	currently	a	full	time	post-doc	resident	in	the	
U.S.	working	in	microbiology	and	is	a	regular	
GVKS	caver.	Sergey	was	a	co-founder	of	
the	Novosibirsk	Diggers	caving	organiza-
tion.	Both	are	highly	skilled	expeditionary	
cavers	and	 their	 support	was	crucial.	 In	
addition,	Jon	Lillestolen	and	Will	Heltsley	
generously	carried	a	load	each	to	the	sump	
before	heading	back	to	Camp	2A	to	check	
a	few	high	 level	 leads	before	 leaving	the	
mountain.	On	May	8th	the	four	of	us	remain-
ing	reached	Sump	2	at	2	pm	and	began	a	
lengthy	series	of	chores—changing	out	and	
re-calibrating	an	errant	electronics	module	
for	one	of	the	rebreathers;	recharging	the	gas	

supplies	for	8	tanks	and,	
most	tediously,	packing	
two	55-liter	duffels	 for	
underwater	 transport	
with	our	food,	rigging,	
and	diving	supplies	for	
Sump	4.	Things	went	
slowly	and	 it	was	not	
until	2	am	the	next	day	
that	 all	 systems	were	
working	and	checked	
out,	 the	big	bags	were	
neutrally	weighted	 for	
transport	underwater,	
and	Bill	and	I	were	kitted	
up	and	in	the	water.	Yuri	
and	Sergey	waved	good-
bye	from	the	dive	deck.	
They	then	began	their	
long	trip	back	to	Camp	
3	and	we	began	our	dive	
to	Camp	4.	They	would	
spend	 the	next	week	
working	on	aid	climbs	
near	 the	 sump	 in	 the	
hopes	of	discovering	a	

dry	bypass	to	the	underwater	maze.

The	dive	proceeded	flawlessly,	despite	
our	having	been	awake	for	almost	20	hours.	
It	took	around	20	minutes	to	get	all	the	gear	
through	to	the	downstream	side	of	Sump	
2.	We	had	a	lot	of	resources	for	what	was	
going	to	be	the	push	that	was	going	to	make	
it	or	break	it	for	J2.	We	were	determined	to	
do	anything	within	the	limits	of	reasonable	
safety	and	the	capabilities	of	our	gear	to	find	
the	way	through.	

We	got	to	Camp	4	at	almost	5	a.m.	so	
we	decided	to	sleep	for	a	few	hours	and	then	
use	what	remained	of	the	day	to	transport	
the	diving	equipment	from	the	beach	on	the	
downstream	side	of	Sump	2	to	the	mouth	
of	Sump	4.	It	looked	like	a	pretty	easy	500	
meter	stroll	on	the	map	back	in	base	camp	
but	it	was	not	that	comfortable	in	reality	as	
the	rebreathers	had	a	lot	of	delicate	parts	on	
them	that	had	to	be	protected	during	trans-
port	and	we	had	to	make	the	trip	many	times.	

On	 the	 afternoon	of	May	9th	we	
reconned	the	route	to	Lake	41	(the	beginning	
of	Sump	4)	and	found	that	we	had	to	place	
a	few	bolts	and	a	few	more	ropes	to	make	it	
safe	enough	to	transport	the	rebreathers—a	
damaged	component	out	here	would	mean	
the	end	of	our	exploration	efforts	and	a	
dangerous	open-circuit	exit	to	Camp	3.	After	
the	rigging	improvements	were	completed	
we	alternately	carried	the	rebreathers	one	
by	one	with	the	other	guy	acting	as	a	guide	
when	moving	through	breakdown	to	prevent	
any	damage.	Eventually	we	carried	all	the	
remaining	dive	gear	to	Sump	4,	including	

the	carbon-epoxy	side-mount	tanks	contain-
ing	our	bailout	gas	as	well	as	fins,	masks,	
reels,	 lights,	and	drysuits.	Once	this	 task	
was	completed,	we	went	back	to	camp	and	
started	strategizing	on	how	we	were	going	
to	tackle	the	first	dive.	The	preliminary	plan	
was	to	scout	the	left	wall	looking	for	a	way	
onward	to	the	west,	since	Marcin	said	that	
his	effort	was	concentrated	on	the	more	
logical	right	wall	 (we	had	been	expecting	
north-trending	passage).	

The	next	day	right	after	breakfast	we	
were	on	site	kitting	up	for	the	dive.	This	
is	a	 tedious	process	 that	requires	mental	
rehearsal	and	concentration	to	make	sure	
that	you	don’t	forget	or	overlook	anything.	
Cave	diving	is	dangerous	business	so	it	 is	
imperative	to	have	a	pilot-like	attitude	for	
pre-dive	checks	and	execution.	In	this	case	it	
was	not	an	issue	since	both	of	us	were	used	to	
flying	aircraft	and	had	the	same	philosophy	
regarding	discipline	on	a	cave	dive.	Once	in	
the	water	we	started	slowly	making	our	way	
through	the	tunnel,	tying	off	our	guide	line	
as	we	were	figuring	out	the	way	forward.	We	
previously	decided	that	I	was	going	to	lead	
and	that	Bill	was	going	to	do	the	underwater	
survey	on	the	way	out.	He	always	had	this	
attitude	of	encouraging	other	people	to	do	
things	out	front	while	he	picked	up	the	less	
interesting	tasks.	Just	as	Marcin	had	warned	
us,	about	30	meters	into	the	dive	the	cave	
did	something	illogical	and	abruptly	made	
a	90	degree	turn	underwater	to	the	west,	
abandoning	its	usual	northern	course.	The	
large	hairpin-turn	corner	at	 the	 limit	of	
Marcin’s	exploration	gave	the	impression	
that	the	cave	“wanted”	to	go	forward	(north)	
but	for	some	reason	it	was	not	allowed	and	
it	turned	west.	Later	on,	on	other	dives,	I	
continued	to	observe	other	 large	pockets	
or	pseudo-tunnels	like	this	one	trying	to	go	
north	but	they	all	quickly	ended	in	the	same	
abrupt	way.	

We	made	the	left	turn	and	continued	8	
meters	vertically	up	a	very	large	sand	dune.	
There	was	a	large	air	bell	at	the	top	of	the	
dune	and	we	surfaced	there	briefly.	There	
were	no	obvious	tunnels	leading	off	from	it,	

Jose Morales serves as loadmaster at Camp 1, trying to compress 
the items going out into the fewest number of duffel bags. The 
expedition standard backpack was a 35-liter volume PVC pack made 
in Poland.  Two of these shown here are 55-liters, which work well 
in open passage but frequently require unpacking in crawlways 
and squeezes.

In-cave recharging of electrical gadgets.  
We used Mil-surplus lithium-SO4 primary 
batteries (the dark green blocks) to recharge 
helmet STEN lights, primary dive lights 
(black cylinder to the right, from NiteRider),  
Mk6 rebreather batteries (clear plastic 
cylinder), as well as Underwater Kinetics 
eQ-LED underwater lights.  These two blocks 
provided all electrical power for the 7-1/2 
days spent working from Camp 4 on the final 
push in 2009.
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unfortunately.	The	way	on	lay	below,	down	
the	other	side	of	the	big	dune.	We	stayed	on	
the	left	side	of	the	tunnel	reaching	a	maxi-
mum	depth	of	20	meters	at	the	bottom	of	
the	sand	slope	(this	point	later	turned	out	to	
be	the	deepest	point	reached	this	year	in	J2	
at	-1222	meters).	We	continued	the	explora-
tion	for	around	180	meters	and	eventually	
made	another	 illogical	 turn	to	the	south.	
We	surfaced	then	in	what	looked	to	be	the	
end	of	a	very	tight	fissure	infeeder	tunnel.	A	
small	waterfall	could	be	heard	falling	in	the	
distance.	The	place	was	not	pleasant.	We	
surfaced	in	waist-deep	mud.	A	quick	recon	
showed	there	was	nothing	more	we	could	do	
here.	Somewhere	we	had	missed	the	main	
underwater	tunnel.	Bill	surveyed	everything	
on	our	way	back	while	I	did	what	I	could	
to	search	for	alternative	routes	out	of	the	
underwater	canyon.	Back	at	Camp	4	the	data	
revealed	that	the	tunnel	did	in	fact	turn	to	the	
south	at	the	end,	with	no	physical	chance	of	
it	being	the	continuation.	We	concluded	that	
we	must	have	missed	it	somewhere	before	
this	dead	end	point	and	would	have	to	return.

The	next	morning	we	were	back	at	
Sump	4.	As	we	were	going	through	the	
pre-dive	checklist	we	discovered	that	Bill’s	
head-up	display	(HUD)	had	somehow	leaked	
on	the	last	dive.	The	rebreathers	had	seen	

amazing	abuse	in	the	11	kilometers	of	trans-
port	to	get	here.	Now	the	automated	pre-dive	
code	on	the	Mk6	was	sensing	the	short	and	
failing	 the	 test	 series.	The	problem	was	
that	as	the	main	computer	was	seeing	this	
problem	it	was	not	allowing	the	rest	of	the	
pre-dive	systems	check	to	be	completed	and	
would	therefore	not	enable	diving.	Unlike	
the	Mk5	predecessor,	the	Mk6	was	designed	
primarily	for	the	sport	diving	market	and	
it	was	fully	automated	(it	allowed	no	user	
intervention	nor	overrides).	We	had	the	mk6	
along	because	of	its	very	small	size.	But	we	
now	found	its	 limitations.	It	was	correctly	
indicating	that	something	was	broken,	that	
service	was	required,	and	as	designed	it	was	
preventing	unsafe	use.	Our	problem	was	that	
there	was	no	way	to	service	it	here.	There	
were	emergency	procedures	that	could	be	
used	to	operate	the	rig	without	the	electron-
ics,	but	not	on	an	exploratory	dive.	After	
discussing	many	different	alternatives	Bill	
graciously	let	me	continue	the	exploration	
of	Sump	4	by	myself.	We	still	had	the	issue	
of	having	to	get	back	through	200	meters	of	
underwater	passages	at	Sump	2	as	the	first	
step	to	get	out	of	this	cave.	We	were	going	
to	have	to	employ	a	contingency	plan	to	do	
this,	but	for	now	the	important	thing	was	to	
not	use	all	the	open	circuit	gas	so	we	could	
have	some	for	our	way	out	from	both	the	
exploratory	dives	in	Sump	4	as	well	as	the	
return	through	Sump	2.	All	of	these	things	
conspired	to	reduce	our	well-planned	push	
to	requiring	solo	exploration	diving.

	I	found	absolutely	nothing	on	my	very	
detailed	reconn	of	the	right	wall	up	to	the	
top	of	the	sand	dune.	Every	time	I	turned	
back	Bill	would	be	patiently	waiting	on	me	
and	playing	through	strategies	to	enact	 if	
something	was	 to	go	wrong	while	 I	was	
diving.	This	is	a	very	uncomfortable	position	
to	be	in	and	I’m	very	grateful	of	the	way	he	
did	this	and	the	so	many	other	things	and	
sacrifices	he	made	over	the	coming	days	so	
I	could	keep	diving.

We	did	a	few	more	methodical	dives	
in	the	hopes	of	discovering	a	continuation	
but	found	nothing.	Our	life	support	supplies	
were	now	starting	to	run	low.	We	decided	
that	 I	would	make	a	 last	dive	 into	Sump	
4,	concentrating	on	the	right	wall	past	the	
crest	of	the	dune	and	going	downhill.	Later,	
as	I	was	hovering	over	this	crest	I	decided	
to	lightly	lay	on	top	of	it	to	get	the	million	
things	hanging	on	me	better	organized	
before	continuing	downhill	with	my	cave	
diving	line.	I	barely	put	any	weight	on	the	
sand	when	suddenly	a	5	to	7	meter	wide	
section	of	 sand	and	mud	started	sliding	
violently	downhill,	making	the	kind	of	noise	
that	you	just	don’t	easily	forget.	 I	quickly	
came	back	to	a	hover	and	stayed	a	good	5	to	

10	minutes,	analyzing	the	situation	to	figure	
out	if	it	was	safe	enough	to	lay	my	line	over	
this	kind	of	terrain	without	running	the	risk	
of	 line	traps	or	any	other	 life-threatening	
situation.	Barely	any	silt	had	come	up	from	
the	bottom	as	a	consequence	of	the	slide	and	
with	no	apparent	current	present,	the	silt	was	
certainly	staying	static	in	the	same	place.	So	
I	decided	to	slowly	continue	over	this	area	
to	a	predetermined	turnaround	point	that	
if	reached	without	seeing	a	potential	 lead,	
would	be	the	place	to	turn	around,	since	
going	any	further	would	mean	getting	more	
into	the	tunnel	that	eventually	headed	south	
into	nothing.	I	reached	this	point	right	when	
I	ran	out	of	line.	

I	made	one	last	tie	off	and	moved	later-
ally	some	15	meters	 to	the	original	 line,	
placed	by	Bill	and	me	on	the	initial	dive.	I	
tied	my	reel	to	it.	Hovering	in	frustration,	
I	realized	that	this	was	the	end,	no	more	
leads,	no	more	 line,	and	no	more	gas.	 I	
turned	around	to	face	the	exit	but	decided	
to	pause	for	a	second	before	 leaving	and	
think	it	through	one	more	time.	There	was	
one	stretch	of	wall,	a	bit	further	on	towards	
the	south,	that	I	had	not	covered.	I	moved	
further	into	the	cave	in	that	direction,	stay-
ing	as	far	right	from	the	fixed	line	as	I	could	
in	order	to	give	the	last	portion	of	the	right	
wall	a	better	look.	At	this	point	I	was	getting	
very	cold—my	drysuit	was	leaking—and	was	
wondering	if	it	made	any	sense	to	continue	
into	an	area	that	was	too	deep	and	in	the	
wrong	direction.	

Suddenly	I	saw	a	shadow	on	the	right	
wall.	I	tried	to	get	a	better	look	but	I	started	
to	lose	sight	of	the	main	line.	I	turned	and	
headed	back	to	safety	taking	care	to	not	stir	
up	any	silt.	Now	on	the	main	guide	line	I	
paused	again	in	frustration,	and	unclipped	
my	safety	reel.	It	was	the	only	dive	line	I	had	
left.	As	I	tied	it	off	and	began	reeling	into	the	
new	tunnel	I	was	thinking	what	Lamar	Hires,	
my	cave	diving	instructor,	would	have	to	say	
about	this:	“bad idea.”	I	was	as	focused	as	
someone	could	ever	be	as	I	was	moving	into	
the	general	direction	were	I	thought	I	saw	
the	tunnel.	And	soon,	there	it	was,	a	tunnel	
that	we	completely	missed	on	our	initial	dive,	
heading	north.	I	made	a	left	turn	some	8	
meters	beyond	the	entrance	and	quickly	ran	
out	of	line.	It	was	not	borehole,	but	it	was	
interesting.	I	reeled	back	my	safety	line	in	
case	I	needed	it	later,	and	quickly	thereafter	
was	making	my	way	back	along	the	main	
line	to	the	exit	when	I	found	the	empty	reel	
that	I	had	run	over	the	dune	on	the	way	in.	
I	decided	to	reel	it	in	all	the	way	in	case	we	
needed	more	line	latter	on.	Little	did	I	realize	
that	doing	so	would	almost	be	the	end	of	me.

I	was	looking	down,	minding	the	reel	

Jose preparing to depart on the downstream 
exploratory push on Sump 3.   This shows the 
full diving rig from the rear.  The rebreather 
is the small black cylinder in the center.  The 
top tanks were 2.7 liter x 1.6 kg carbon-epoxy 
tanks containing air (left) and pure oxygen 
(right).  The two bottom tanks were also 
carbon-epoxy (4.7 liter x 3.5 kg).   By using a 
larger (9 liter) tank at much higher pressure 
(400 bar) we were able to re-load the air 
tanks beyond Sump 2 for each exploratory 
mission by trans-filling through the first 
stage regulator ports using a flexible high 
pressure hose.
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as	I	rolled	in	the	line,	when	suddenly	I	went	
straight	into	a	cloud	of	some	of	the	worst	
visibility	I	have	ever	encountered	on	a	sump	
dive.	The	kind	of	zero	viz	that	gets	you	almost	
dizzy	as	the	light	mixes	with	the	murky	water	
and	you	lose	physical	references	of	things	as	
you	are	swimming	through	the	emptiness.	So	
before	I	could	ask	myself	what	changed,	the	
line	in	front	of	me	started	to	make	turns	that	
I	had	not	made	when	I	placed	it	originally.	
A	few	minutes	later	the	line	suddenly	went	
straight	 into	a	mud	wall.	Not	good	!	As	I	
was	feeling	the	mud	obstacle	in	front	of	me	
I	bumped	my	elbow	against	a	rock	on	my	
right.	As	I	pushed	myself	to	the	left,	to	get	
away	from	it,	I	bumped	again	but	now	with	
some	sort	of	ceiling	and	with	something	
else	on	the	left	wall,	almost	simultaneously.	
I	had	read	about	this	kind	of	situation	more	
than	once—usually	in	accident	reports—and	
I	could	not	believe	it	was	actually	happening	
to	me.	I	don’t	know	how	I	got	into	that	hole	
but	it	seemed	that	backing	out	a	little	was	
worth	trying.	The	thing	about	it	was	that	the	
side	mount	tanks	were	fish-hooking	against	
the	rocks	to	my	sides	and	for	some	reason	
the	banging	of	the	electronics	on	the	top	was	
not	making	me	feel	that	this	was	a	good	idea	
either.	I	was	probably	only	stuck	for	about	
2	minutes,	but	it	felt	like	two	hours.	I	had	to	
calm	down	and	remember	that	thank	God	I	
was	using	a	rebreather	and	had	about	4	hours	
of	gas	left	to	solve	this	problem.	I	decided	
that	taking	things	off	was	going	to	be	the	last	
resort.	I	did	not	have	much	space	anyways,	
so	next	step	was	going	to	be	to	dig	the	line	
and	myself	out	of	it.

Bill	Stone	asked	me	6	months	prior	to	
this	whether	I	thought	regular	cave	diving	
line	was	OK	for	this	project	and	I	told	him	
that	there	was	room	for	improvement.	So	I	
went	ahead	and	designed	a	custom,	tough,	
abrasion-resistant	2mm	cord	with	the	help	
of	the	Cortland	company	from	NY.	They	
graciously	sponsored	the	project	with	more	
than	2	kilometers	of	this	line.	A	lot	went	into	
the	creation	of	this	line	and	it	was	paying	off	
now	as	I	was	pulling	the	hell	out	of	it	from	
in-between	rocks	and	mud.	I	continued	to	
shuffle	everything	for	around	fifteen	more	
minutes	until	 I	came	out	into	crystal	clear	
visibility.	I	was	now	able	to	realize	that	while	I	
was	gone	there	had	been	a	second	mud	slide	
of	much	larger	proportions	that	changed	
the	face	of	the	whole	place.	In	doing	so	it	
grabbed	my	line	and	stuck	it	into	a	very	nice	
line	trap	from	hell.

After	this	incident	we	settled	into	doubt	
about	Sump	4.	It	just	did	not	have	the	feel	of	
a	going	tunnel	and	it	was	clearly	headed	in	
the	“wrong”	direction.	Perhaps	all	along	we	
had	been	falsely	led	away	from	the	true	way	
on—Sump	3.	Back	in	April,	James	Brown	

had	entered	Sump	3	for	about	30	meters,	
and	it	was	going	large,	with	a	crystal	white	
sand	floor,	much	like	Sump	2.	If	anything,	
this	place	for	sure	had	the	current	and	should	
go	 the	“right”	way	despite	 the	 fact	 that	
we	thought	we	should	have	bypassed	it	by	
now.	I	picked	up	where	James	left	off	and	
continued	placing	new	line	for	175	meters.	
Then	suddenly	 it	ended	 in	some	sort	of	
sand	dune	to	the	left	and	a	small	fissure	to	
the	right	of	it.	After	poking	my	head	over	
the	crest	of	this	sand	dune	and	seeing	how	
steep	it	was,	and	taking	into	account	that	it	
looked	like	the	bottom	of	the	sand	pile	I	had	
just	fought	my	way	out	of	the	previous	day,	
I	chose	to	continue	into	the	narrow	fissure	
route.	The	thing	about	that	one	was	that	it	
was	not	big	at	all	and	it	was	making	all	sorts	
of	sharp	turns	around	big	and	questionable	
breakdown	boulders.	But	there	was	no	silt,	
the	water	was	super	clear,	and	I	was	feeling	
very	curious	about	what	was	coming	up.	
What	appeared	ahead	was	an	air	chamber	
with	a	wide	open	feel	 to	 it,	albeit	 for	an	
uncomfortably	tight	egress	to	shore.	After	
getting	all	my	gear	off,	making	a	complete	
systems	check	and	 leaving	 it	 in	a	stable	
place	 I	started	an	exciting	climb	into	the	
unknown,	still	 in	my	drysuit.	Two	minutes	
later	 I	was	contemplating	something	that	
should	have	not	existed	in	the	“unknown,”	
a	flimsy-looking,	pink	thing	that	looked	very	
much	like	flagging	tape	to	me.	It	said	MGMC	
for	Marcin	Gala	and	Matt	Covington.	Great!	
I	came	out	of	Sump	3	into	the	tunnel	that	
leads	into	Lake	41,	30	meters	prior	to	it	at	
the	bottom	of	a	fissure	that	we	did	not	see	
before.	I	left	my	gear	there	and	walked	back	
upstream	to	Sump	3	to	meet	Bill	through	
the	very	familiar	route	that	we	used	from	
Camp	4	to	Sump	4.	I	could	not	resist	getting	
close	to	Bill	before	loudly	calling	to	him.	The	
echoing	voice	coming	from	the	upstream	
direction	had	the	surprise	effect	I	had	been	
seeking.	He	quickly	understood	before	I	got	
to	him	what	had	happened	and	after	a	short	
discussion	we	went	back	to	camp.

With	Sump	3	now	definitely	explored	
and	clearly	carrying	the	river	to	the	head	of	
Sump	4	we	concluded	that	our	last	chance	
was	to	go	back	to	the	tunnel	that	I	found	
using	my	safety	reel	near	the	end	of	Sump	4.	
The	thing	was	that	we	needed	all	the	line	that	
I	just	placed	in	Sump	3.	That	meant	another	
dive	and	the	consumption	of	precious	diving	
resources.	We	had	no	choice,	however.	 I	
was	already	using	Bill’s	CO2	canister.	He	
had	agreed	to	exchange	his	almost	unused	
canister	for	my	very	used	and	almost	depleted	
canister	in	order	to	allow	exploration	dives	
to	continue.	After	making	the	long	cold	dive	
into	Sump	3	to	survey	it	and	then	to	retrieve	
the	line,	we	transported	the	equipment	back	
to	Lake	41	for	the	one	final	push.

We	slept	restlessly	that	night.	Right	after	
breakfast	we	were	back	to	Lake	41	through	
the	now	super-familiar	route.	We	both	knew	
this	was	the	last	chance	to	find	the	missing	
way	forward	but	at	least	if	we	did,	we	now	
had	two	exploration	reels	full	of	the	special	
cave	diving	line	to	do	it.	We	gave	each	other	
the	Roman Virtus et Honor	salute	and	I	
headed	in.	I	left	feeling	it	was	so	much	harder	
for	Bill	to	stay	back,	but	if	anyone	could	deal	
with	it	the	right	way,	it	was	him.

Back	underwater	I	picked	up	where	I	
left	off	with	my	safety	reel	a	few	days	back	
and	continued	placing	line	to	the	end	of	the	
tunnel.	 I	suddenly	reached	another	dead	
end!	I	turned	around	and	paused	again	at	
the	entrance	of	a	small	tunnel	going	south.	I	
had	passed	it	on	the	way	into	this	chamber,	
yet	dismissed	it	at	the	time.	I	now	followed	
the	illogical	route	south	thinking	that	it	had	
better	make	a	U	turn	pretty	soon.	And	for	
once,	the	cave	did	something	right	and	made	
the	“U”	turn	and	started	heading	northwest	
through	a	much	different	tunnel—spreading	
out	to	12	meters	in	width	and	10	meters	
high	with	 large	breakdown	on	the	 floor.	
Everything	was	covered	in	white	sand.	This	
tunnel	had	small	“V”	shaped	sand	ripples	in	
the	bottom	pointing	the	way	forward—a	sure	
sign	of	the	lost	flow	and	its	direction.	It	was	
also	very	consistent	in	size	and	heading	and	
I	was	making	very	quick	progress	through	it.	
Eventually	I	ran	out	of	my	first	spool	of	line	
which	was	not	that	nice	since	it	was	getting	
to	be	very	far	from	the	entrance.	I	tied	on	
the	second	and	last	Dive	Rite	exploration	

Bill Stone inspects the water level at Surprise 
Sump on May 20th. The bolted rock had 
previously been installed by Heather Levy 
and Seth Spoelman more than a month earlier 
when they were similarly trapped beyond the 
sump.  The top of the rock is exactly the point 
at which air begins to flow through the sump.  
Here it is half a meter underwater. 
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reel	and	continued	on.	 I	 felt	so	humbled	
and	fortunate	to	be	enjoying	this	incredible	
opportunity	of	truly	navigating	deeper	into	
the	unknown.	I	felt	a	deep	sense	of	unison	
and	peace	with	the	cave	that	is	hard	to	put	
in	words.

I	was	now	past	 the	point	where	my	
sidemount	bailout	bottles	had	enough	open-
circuit	gas	to	get	me	out	of	there.	I	did	not	
go	much	longer	until	my	second	reel	ran	out	
in	the	middle	of	the	tunnel,	still	underwater.	
I	paused	 in	 frustration	only	momentarily	
before	deciding	to	use	my	safety	reel	again.	
I	was	going	to	use	everything	that	I	had	at	
my	disposal,	and	that	was	it.	As	I	was	tying	
the	reel	I	was	asking	myself	whether	I	was	
surrendering	my	reason	to	my	passions	in	
bad	honor	to	the	Greeks.	The	tunnel	was	
giving	indications	of	getting	shallower	and	
after	only	20	meters	I	saw	the	unmistakable	
mirrored	surface	of	air	overhead!	I	surfaced	
and	quickly	tied	the	line	off	to	a	rock	that	was	
inside	the	airbell.	I	stowed	away	the	safety	
reel	with	barely	enough	 line	 to	perform	
an	emergency	 line	recovery	procedure.	 I	
swam	through	the	air	chamber	with	some	
excitement.	I	had	a	lot	of	light—an	array	of	
5	UK	Super	Q	e-LED	lights	and	one	Sten	
Light—and	everything	was	sharply	lit.	I	could	
not	wait	to	see	what	was	coming	up.	I	made	
a	couple	of	turns	and	realized	that	this	was	a	
large	air	bell	just	prior	to	what	I	now	believe	
will	be	the	main	air-filled	continuation	of	the	
cave.	The	bottom	was	coming	up	now—max	
depth	1.5	meters	on	the	roof—and	the	flow	
was	speeding	up.	All	the	prior	morphologi-
cal	observations	in	that	final	stretch	of	12	
meter	wide	by	8	meter	tall	tunnel	point	to	
this	conclusion.	Going	forward	those	last	few	
meters	underwater,	unfortunately,	was	not	in	
the	cards.	I	was	out	of	line,	dangerously	low	
on	all	consumables,	and	still	had	a	2	hour	
long	survey	dive	back	to	Bill.	There	was	no	

doubt	in	my	mind	then	about	whether	the	
cave	went.	Before	heading	back	I	enjoyed	a	
few	minutes	looking	around	at	one	of	earth’s	
most	remote	places.	I	have	literally	lived	by	
the	saying	that	there	are	no	atheists	in	the	
war	trenches,	so	 I	gave	a	humble	prayer	
to	the	almighty	and	decided	to	enjoy	the	
trip	back	through	the	most	awesome	cave	I	
have	ever	seen,	read,	or	heard	about.	Three	
hundred	and	seventy	meters	later	it	was	over	
and	I	was	back	at	Lake	41.

I	was	very	happy	to	see	Bill	and	quickly	
told	him	everything.	We	had	a	good	night’s	
sleep	and	began	readying	for	a	very	tough	
derig	ahead,	following	7-1/2	days	at	Camp	
4.	Because	of	all	the	vagaries	of	the	way	the	
expedition	had	unfolded	we	were	short	on	
people	and	knew	it.	The	main	preoccupa-
tion	now,	however,	was	that	before	Bill	and	I	
could	get	to	Camp	3	we	had	to	dive	through	
Sump	2	with	200	pounds	of	very	negatively	
buoyant	equipment	and	a	dysfunctional	
rebreather. Bill	and	I	had	spent	a	lot	of	time	in	
Camp	4	discussing	how	this	would	proceed.	
Amazingly,	we	had	also	discussed	 it	with	
basecamp	via	the	Michie	phone	and	Vickie	
Siegel	had	taken	the	discussion	notes	down	
the	mountain	and	was	able	to	reach	one	of	
the	Mk6	code	developers	by	satellite	phone.	
Based	on	her	relay	of	the	advice	they	gave	
we	thought	there	may	be	a	way	to	jump	start	
the	automated	control	system	by	submerging	
the	rig	 (it	had	an	auto-start	safety	feature	
meant	to	protect	divers	who	accidentally	fell	
off	a	boat	with	the	rig	on	their	backs	but	not	
turned	on).	Several	hours	later	the	two	of	
us	were	in	the	water	at	the	beach	at	Sump	
2.	Bill	went	out	a	few	meters	into	the	sump	
to	a	depth	that	should	have	triggered	the	
auto-start	procedure	but	the	fault	persisted.	
He	returned	with	a	resolute	look	on	his	face	
and	said,	“pull	the	battery.”	That	left	him	with	
a	dead	rig.	The	normal	abort	mode	for	the	
Mk6	was	to	go	to	the	surface	during	a	dive.	
Fine	for	a	novice	diver	in	open	water	but	
not	so	good	with	200	meters	of	underwater	
tunnel	ahead.	Neither	did	the	Mk6	have	a	
backup	PO2	monitoring	system	(again,	a	
simplification	for	lightweight	sport	diving).	
It	did,	however,	have	a	manual	oxygen	
addition	switch	that	we	added	just	before	
leaving	Texas.	That	decision	now	proved	to	
be	crucial.	One	of	the	final	abort	scenarios	we	
had	discussed	at	Camp	4	was	to	run	the	rig	
in	“semi-closed”	operation.	In	this	mode	the	
user	can	take	a	breath	from	the	automated	
air	addition	system	and	recycle	it	a	number	
of	times—usually	somewhere	between	10	to	
15	breaths	for	a	calm	person.	The	reason	
it	works	is	because	the	CO2	is	being	pulled	
out	by	the	scrubber	canister	and	because	a	
normal	person	only	consumes	about	5%	
of	the	oxygen	in	a	breath	during	normal	
breathing.	With	the	CO2	kept	low,	there	is	no	

autonomic	insistence	by	the	body	to	change	
the	air,	so	one	can	calmly	breathe	this	mix	
as	it	goes	ever	more	hypoxic.	The	trick	is	to	
decide	when	to	dump	the	hypoxic	mix	and	
reload.	Bill	was	able	to	extend	this	concept	
much	further	with	a	second	trick:	by	breath-
ing	in	only	half	of	a	lung	of	air	and	then	filling	
the	remainder,	manually,	with	pure	oxygen,	
it	was	possible	to	extend	that	single	“breath”	
to	nearly	10	minutes	underwater.	At	the	end	
of	that	interval	he	dumped	the	entire	breath	
and	executed	the	procedure	again.	He	only	
had	to	do	this	procedure	three	times	to	get	
through	the	sump—thus	effectively	diving	
a	200	meter	sump	on	three	breaths.	It	was	
this	type	of	efficiency	that	had	allowed	us	
not	to	dwell	on	the	exit	from	the	cave	for	
the	past	4	days.	But	it	was	not	something	
you	would	prudently	use	for	exploration.	
Because	no	one	on	the	team	had	ever	tried	
this	procedure,	however,	we	agreed	that	I	
would	carry	the	full	 load	of	gear	(both	55	
liter	bags)	while	he	went	ahead	and	focused	
on	getting	out,	hopefully	without	having	to	
resort	to	his	sidemount	bailout	gas.	

Meanwhile,	I	had	to	inflate	everything	
that	I	had	to	the	maximum,	including	my	
drysuit,	in	order	to	make	a	much	shallower	
trench	in	the	bottom	as	I	crawled	to	the	exit.	
Thankfully,	we	had	had	the	foresight	to	rig	
that	9mm	rope	through	the	sump	and	 it	
was	now	possible	to	make	rapid	headway	
by	pulling	along	on	 the	rope—definitely	
non-standard	cave	diving	practice,	but	highly	
effective	for	carrying	big	 loads	through	a	
sump.	I	could	not	stop	thinking	about	Bill’s	
situation	and	after	30	long	minutes	I	saw	
him	peacefully	waiting	for	me	underwater	
at	 the	head	of	Sump	2.	Even	though	we	
had	discussed	the	procedure	at	length	it	was	
still	hard	to	believe:	he	had	exited	the	cave	
through	a	200	meter	sump,	more	than	1200	
meters	below	the	surface,	on	manual	mode	
on	a	rebreather	that	was	not	designed	to	do	
that,	with	all	the	computers	and	screens	off,	
with	a	leaking	drysuit	and,	at	the	end,	he	took	
time	to	pull	out	a	camera	and	film	my	arrival	
for	the	sponsors	before	we	got	out	of	the	
water.	Later	on	at	the	diving	platform	he	told	
me	how	much	he	enjoyed	the	whole	thing.

The	horrible	de-rig	was	a	much	longer	
and	heavy	procession	than	anyone	wanted.	
The	good	thing	was	that	we	had	a	great	crew.	
At	this	point	we	had	seven	in	the	cave:	Vickie	
Sigel	had	guided	Nikki	Green	and	David	
Ochel	down	to	Camp	2A.	They	were	making	
shuttle	runs	down	to	the	-1000m	level	to	
retrieve	the	gear	we	were	moving	upwards.	
Yuri	Schwartz	and	Sergey	Tachenko	from	
Russia	had	persisted	for	more	than	a	week	
at	Camp	3	eating	nothing	but	powdered	
potatoes—their	drill	batteries	had	long	since	
given	out	and	they	had	spent	the	time	haul-

Jose in the “Land between the Lakes” – the 
giant chamber between Sumps 2 and 3 in J2.  
The dry bypass of Sump 3 is up and over this 
breakdown pile some 200 meters distant. 
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ing	equipment	upwards.	Bill	and	I	completed	
the	underground	team	following	our	return	
from	Sump	4.	James	Brown	manned	base	
camp	and	the	all-crucial	Michie	base	phone	
to	coordinate	the	asynchronous	teams.	And	
that	was	it:	these	were	the	last	of	the	46	
person	team	to	remain	on	the	mountain	on	
what	surely	had	been	a	roller	coaster	of	an	
expedition.	We	had	a	nice	party	when	the	
entire	team	met	at	Camp	2A	(-800	m).	It	was	
a	cause	for	much	merriment	and	one	of	the	
expedition’s	more	memorable	quotes:	having	
been	living	on	subsistence	rations	at	Camp	3	
for	a	week,	Vickie	had	promised	the	meat-
loving	Russians	that	she	would	bring	them	
an	entire	sausage	to	Camp	2A	for	them.	But	
the	timing	had	been	bad	and	although	they	
had	brought	the	food	to	Camp	2A	half	of	it	
was	gone	before	Yuri	and	Sergey	got	there.	
With	a	hearty	laugh	Yuri	then	said,	“there 
have been many promises that have been 
broken on this expedition, but worst is that 
Sergei and I would have entire sausage to 
ourselves in Camp 2.”	If	anyone	had	a	right	
to	make	the	claim	it	was	Yuri—he	had	spent	
considerable	 time	training	 to	go	beyond	
Sump	2	and	through	happenstance	(because	
he	was	not	yet	a	full	cave	diver	trained	in	
exploration	skills)	had	been	unable	to	go.	As	
a	consolation,	we	kitted	him	up	in	my	gear	
at	Sump	2	after	Bill	and	I	surfaced	on	May	
19th	and	he	made	two	50	meter	penetrations	
down	the	9mm	line,	just	as	we	had	rehearsed	
in	controlled	settings	prior	to	the	expedition.	
It	was	his	first	cave	dive.

The	following	morning	we	began	what	
we	felt	would	be	a	routine	exit	from	the	cave.	
Everything	proceeded	well	until	we	reached	
Surprise	Sump.	To	our	stunned	dismay	we	
discovered	that	a	recent	series	of	persistent	
showers	on	the	surface	had	again	flooded	
it	shut,	apparently	 just	after	 the	passage	
of	Vickie’s	team	descending	to	Camp	2A.	
After	the	initial	frustration	passed	we	went	
back	 through	500	meters	of	 the	highly	
technical	Black	Gorge	section	to	Camp	2A	
(a	2	hour	journey)	and	had	another	party	to	

boost	the	collective	morale	of	the	group.	
The	next	day	Bill	and	I	were	the	first	ones	
to	get	to	Surprise	Sump	and	found	it	to	be	
even	worse	than	the	previous	day.	Now	the	
situation	required	us	to	start	making	some	
tough	choices.	We	asked	our	Russian	crew	
to	go	all	the	way	back	to	the	head	of	Sump	2	
and	retrieve	some	of	the	scuba	gear	that	was	
left	there	for	the	next	expedition.	This	was	a	
highly	non-trivial	request	but	our	disciplined	
friends	started	to	get	ready	right	away	and	
left	with	David,	who	graciously	decided	to	
join	them,	on	their	19	hour	mission.	Bill	and	
I	established	a	bivouac	at	Surprise	Sump,	
along	with	a	Michie	phone	and	a	plan	to	
coordinate	immediately	with	the	others	if	
the	sump	opened.	The	basic	problem	at	
this	stage	was	that	 there	was	 literally	no	
more	food	 left	anywhere	downstream	of	
Surprise	Sump.	We	all	knew	the	cascade	of	
consequences	that	could	follow	under	such	
circumstances	this	far	and	this	deep	with	
the	psychological	chances	of	not	making	it	
out.	Had	the	rainy	season	arrived	early	this	
year?	If	so,	then	the	sump	was	not	going	
back	down	and	we	had	to	come	up	with	a	
proactive	way	of	dealing	with	it—hence	the	
trip	to	the	sump	to	retrieve	dive	gear.	Bill	
and	I	painfully	constructed	a	bivouac	in	the	
rock	pile	downstream	of	the	sump	and	used	
our	drysuits	and	coveralls	as	“sleeping”	mats.	
The	plan	was	that	as	soon	as	the	Sump	2	
crew	made	it	to	Camp	2A,	Nikki	and	Vickie	
were	going	to	take	that	gear	and	bring	it	up	
through	the	Black	Gorge	to	Bill	and	me.	We	
in	turn	would	dive	Surprise	Sump	and	then	
quickly	go	to	the	surface	and	bring	supplies	
down.	The	only	inhabitant	at	base	camp	at	
this	point	was	James	Brown,	who	was	recov-
ering	from	injuries	sustained	on	earlier	trips.	
It	was	felt	imprudent	by	all	for	him	to	attempt	
a	solo	descent.	It	was	far	more	important	
that	he	continue	the	indispensable	 job	of	
monitoring	the	weather	as	well	as	arranging	
for	special	equipment	to	be	brought	up	the	
mountain	from	the	vehicles	if	needed.	

Bill	and	 I	had	one	small	Power	bar	
which	we	had	to	split	for	three	days.	We	
did	get	very	hungry	and	as	a	consequence	
very	cold	as	well.	But	we	kept	good	spirits	
as	we	were	waiting	for	the	gear.	Eventually	
the	sump	crew	made	it	back	to	Camp	2A	
and	handed	over	the	gear	bags	to	the	next	
team	that	was	going	to	bring	it	to	us.	Fifteen	
minutes	after	they	left	the	camp	and	began	
their	ascent	up	the	Black	Gorge	they	were	
forced	to	turn	around	because	of	stomach	
problems	related	to	the	lack	of	nutrition	and	
general	fatigue.	This	meant	that	we	were	
going	to	have	to	wait	almost	a	day	for	the	
Sump	2	crew	to	recover	from	their	push	trip	
so	they	could	bring	us	the	gear	while	the	
other	team	recovered	enough	for	next	day’s	
inevitable	mission	of	getting	out	of	there.	

Finally	we	got	the	gear	after	an	incred-
ible	effort	from	all	of	them	and	went	quickly	to	
work;	they	returned	to	Camp	2A	to	wait	for	
our	call.	Bill	went	first	and	dived	upstream	for	
what	proved	to	be	23	meters	before	surfac-
ing.	The	route,	unfortunately,	was	a	little	bit	
technical—it	was	not	a	straight	shot	to	the	
other	side	as	we	had	hoped.	He	took	a	look	at	
the	EX-Sump	(beyond,	towards	the	entrance)	
to	confirm	that	it	was	passable	without	dive	
gear.	Then	he	plugged	in	a	Michie	phone	into	
the	line	and	called	me	at	the	bivouac	to	give	
a	report.	It	was	very	hard	to	hear	him	over	
the	powerful	background	noise	the	water	was	
making	at	his	location	but	it	became	clear	that	
the	plan	we	had	developed	jointly	to	dive	out	
with	the	entire	team	was	doable.	When	he	
came	back	we	decided	that	we	did	not	have	
any	indication	that	the	situation	was	going	to	
get	any	better.	Further,	it	was	not	clear	that	
we	were	going	to	have	enough	time	to	go	out	
and	back	before	the	rainy	season	really	got	
into	full	swing	and	the	water	rose	even	higher.	
As	far	as	we	could	tell—and	as	Vickie	had	
pointed	out	on	more	than	one	occasion—the	
rainy	season	appeared	to	have	arrived	very	
early	this	year.	So	we	decided	that	everybody	
was	going	to	have	to	dive	their	way	out	of	this	
one.	We	did	not	have	any	time	to	waste,	since	
every	meter	the	sump	came	up,	the	dive	got	
10	meters	longer.	We	called	Camp	2A	and	
told	Vickie	and	Nikki	to	start	making	their	
way	to	Surprise	Sump	as	soon	as	possible,	
with	the	mindset	of	making	a	short	dive	to	get	
out.	We	told	the	rest	to	give	the	first	team	2	
hours	and	then	to	leave	Camp	2A	and	head	
our	way	with	the	same	mental	preparation	of	

continued on page 20

James Brown tests the EXO-26 commercial 
diving mask that would have been used for a 
sump rescue at Surprise Sump.

Jose arrives at the upstream side of Sump 2 
on May 17th, bearing the two 55-liter x 50 kg 
gear bags coming back from Camp 4.  The 
9mm guide line is visible below the bags.
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having	to	dive	out.	We	only	had	two	of	our	
4.7	liter	sidemount	bailout	tanks	with	us	so	
we	were	not	going	to	get	too	many	tries	at	
this.	Complicating	the	matter	was	that	there	
were	seven	of	us	and	only	three	XL	drysuits.	
Four	people	would	have	to	do	this	in	nothing	
but	their	cave	suits.	Vickie	and	Nikki	arrived	
at	the	sump	and	were	quickly	met	with	a	
detailed	brief	on	what	to	do.	I	was	going	to	
wait	for	them	on	the	other	end	and	Bill	was	
going	to	coach	them	on	this	side.	They	did	
not	have	any	weights	so	they	were	going	to	
have	to	crawl	inverted	on	the	ceiling	to	get	to	
me.	Once	I	got	to	the	other	side	I	saw	Vickie’s	
lights	quickly	moving	my	way	and	before	I	
could	submerge	myself	to	guide	her	to	me	
she	was	already	out	of	the	water.	I	felt	so	
happy	and	proud	of	her	for	the	outstanding	
job	she	did	under	such	pressure.	The	plan	
had	been	for	her	to	get	gear	to	the	other	side	
of	the	long	swim	through	the	Ex-Sump	and	
then	wait	to	help	Nikki	out	the	waterfall	at	
the	upstream	end.	She	did	this	and	waited	
for	almost	half	an	hour	before	hypothermia	
onset	forced	her	to	set	off	for	Camp	1	at	a	
slow	pace,	solo.	Back	on	the	downstream	
side	of	the	sump	we	were	having	problems.	
Nikki	had	not	shown	up.

I	eventually	dived	back	to	the	down-
stream	side	to	find	out	what	was	taking	so	
long.	As	I	surfaced	I	saw	the	scene	that	I	
was	hoping	not	too	see:	Nikki	was	hyper-
ventilating	in	a	corner,	overwhelmed	with	
the	situation.	She	had	attempted	repeatedly	
to	submerge	but	each	time	could	not	get	
a	full	breath	from	the	dive	regulator.	After	
one	glance	at	Bill,	who	was	patiently	trying	
to	assist,	it	became	clear	she	was	not	going	
to	be	able	to	make	it	through.	The	reality	
was	that	the	situation	was	asking	her	to	do	
something	super	hard	in	a	weakened	condi-
tion.	She	had	never	dived	before,	much	
less	in	this	kind	of	environment.	The	11	oC	
water	temperature	without	an	exposure	suit	
was	not	helping	the	cause.	The	more	critical	
problem	was	that	she	had	already	consumed	
too	much	gas	in	her	attempts	to	go	under	
and	we	still	had	4	more	people	to	get	out	on	
that	same	tank.	Partially	hypothermic	now,	
she	was	not	in	a	good	position	to	make	a	
decision	as	to	whether	to	continue	trying	or	
to	stay	behind	for	an	uncertain	rescue.	It	was	
also	clear	to	Bill	and	me	that	she	would	likely	
drown	trying	to	go	through.	I	had	to	make	the	
choice	for	her.	It	was	not	an	easy	thing	to	do	
but	I	had	to	ask	her	to	give	me	her	tank	so	I	
could	use	it	to	help	the	rest.	She	immediately	
agreed	and	went	back	to	the	bivouac	site	as	
the	others	got	ready	for	their	turn.

	Everyone	else	(all	with	some	level	of	
prior	dive	training)	was	able	to	go	through	
with	no	major	setbacks.	David	Ochel	decided	
to	stay	back	at	very	high	personal	risk	to	
help	her	out	through	the	waiting	period.	
He	did	 this	knowing	that	 the	river	could	
continue	rising	to	the	point	of	making	a	
rescue	impossible.	This	was	good	and	bad:	
good	because	she	had	someone	else	to	talk	
to	as	Bill	and	I	were	racing	to	the	surface	to	
get	emergency	gear	and	more	gas,	and	bad	
because	if	something	happened	we	could	
lose	two	team	members	at	once.	Of	course	
we	were	going	to	do	everything	we	could	to	
prevent	that.

The	four	of	us	that	subsequently	went	
through—Sergei,	Yuri,	Bill	and	myself—
pretty	much	 raced	 to	Camp	1	and	met	
Vickie	there.	She	knew	something	bad	had	
happened	when	she	counted	crew	members	
and	came	up	two	short.	She	almost	waited	
too	 long	 in	the	waterfall	zone	above	the	
ex-Sump,	hoping	to	see	Nikki	at	some	point.	
She	had	a	long	cold	trip	alone	back	to	Camp	
1	thinking	of	what	happened	to	the	rest	of	
the	people	all	along.	She	was	still	shivering	
when	we	got	there	and	quickly	understood	
the	seriousness	of	the	situation.	We	decided	
that	Yuri	and	Sergei	would	go	to	the	surface	
to	 retrieve	dive	 rescue	equipment.	We	
had	already	phoned	James	and	requested	
he	descend	the	mountain	to	get	a	special	
EXO-26	commercial	diving	band	mask	that	
could	be	used	to	transport	an	unconscious	
person	through	a	sump.	That	and	a	spare	
9	liter	carbon-epoxy	tank	would	be	enough	
to	get	the	remaining	two	through	Surprise	
Sump	if	we	wasted	no	time.	On	the	surface,	
James	frenetically	assembled	gear	and	food	
bags	 to	go	back	down.	Thank	God	 that	
we	never	 lost	 the	ability	to	communicate	
through	the	Michie	phones—with	them	we	
kept	a	half	hour	phone	contact	 line	with	
the	bivouac	team	as	well	
as	with	 the	surface.	Bill,	
Vickie	and	I	stayed	at	Camp	
1,	recovering	with	the	very	
little	food	that	was	left	there	
so	we	could	be	 ready	 to	
jump	into	action	as	soon	
as	the	Russians	were	back.	
As	Yuri	and	Sergei	were	
getting	closer	to	the	surface	
the	 trapped	crew	started	
reporting	 that	 the	 sump	
appeared	to	be	slowly	going	
down.	A	weighted	rock	and	
rope	had	been	tied	to	a	roof	
pendant	there	more	than	5	
weeks	earlier	by	Heather	
Levy	and	Seth	Spoelman	
for	the	purpose	of	tracking	
the	sump	level.	Our	hope	
was	that	it	might	go	down	

enough	so	as	to	allow	them	to	get	through	
without	the	emergency	dive	gear—and	thus	
relieve	Yuri	and	Sergei	of	having	to	bring	
down	the	heavy	package.

Somehow	the	miracle	happened—there	
was	a	1-day	breach	in	the	now	continuous	
rain—and	the	sump	opened	with	just	10	cm	
of	air	space	at	10	am	May	23rd.	David	called	
Camp	1	and	let	us	know	their	plans.	Bill	and	
I	suited	up	immediately	and	met	them	several	
hours	 later	as	they	were	coming	through	
the	ex-Sump.	Once	Nikki	was	clear,	David	
had	gone	back	(he	was	wearing	the	third	
dry	suit,	which	fit	him	well)	and	shuffled	the	
remaining	duffels	of	equipment	 through.	
Once	they	were	out	of	the	sump	we	were	all	
able	to	breathe	a	little	easier	and	continued	
the	heavy	process	of	 the	de-rig	but	with	
a	renewed	sense	of	accomplishment	and	
unison.	Bill	and	I	had	been	underground	for	
19	days	when	we	reached	the	entrance.	It	
was	the	longest	contiguous	period	either	of	
us	had	spent	in	a	cave.	J2	was	now	1222	
m	deep	and	more	than	11	kilometers	long.	
More	than	600	meters	of	underwater	tunnel	
had	been	explored,	of	the	1.5	kilometers	
discovered	by	the	expedition	beyond	Sump	
2.

The	expedition	concluded	without	any	
further	incidents.	It	had	been	a	memorable	
trip	at	every	level.	A	week	later	we	all	had	
a	wonderful	expedition	homecoming	party	
at	Stone’s	ranch	 in	Austin	and	gradually	
departed	our	separate	ways	over	the	coming	
weeks.	Even	at	the	party	talk	had	already	
begun	of	how	we	would	come	together	once	
again	to	push	forward	in	this	magnificent	
system.	The	2009	J2	expedition	was	one	of	
the	ultimate	examples	of	the	importance	of	
cohesive	and	smooth	team	work;	the	amount	
of	equipment	transported	underground	was	
daunting,	yet	the	entire	team	dealt	with	it	in	

J2 Cave 2009
(continued from page 9)

Bi
ll 

S
to

ne



NSS  NewS,	February	2010	 21	

~ June 6-10, 2010 ~
Cave Ecology -- Mammoth Cave, KY, Dr. Horton Hobbs, III/Mr. Rick Olson

Speleology -- Mammoth Cave, KY, Mr. Roger Brucker

~ June 13-19, 2010 ~

Exploration of Mammoth Cave -- Mammoth Cave, KY, 
                                                                                                        Dr. Stanley Sides

Karst Geomorphology -- Mammoth Cave, KY, 
                                                                                                      Dr. Christopher Groves

~ June 14-18, 2010 ~

Theory and Applications of Karst Hydrology                
-- Bowling Green, KY, Dr. William White/Dr. Nickolas Crawford

~ June 20-26, 2010 ~

Field Methods for Karst Studies:Cave Surveys and 
Inventory-- Mammoth Cave, KY, Ms. Patricia Kambesis

Cave Archaeology-- Mammoth Cave, KY, Dr. George Crothers

Cave and Karst Resource Management (WEST)           
-- Carlsbad Caverns, NM, Mr. Jim Goodbar

~ July 25-31, 2010 ~

Cave and Karst Resource Management (EAST)           
-- Mammoth Cave, KY, Dr. Rick Toomey/Mr. Joel Despain

For registration information
email lisa.haynes@wku.edu 

or call 270-745-3252, http://caveandkarst.wku.edu

2010 KARST FIELD STUDIES
PROGRAM

an	upbeat	manner.	I	cannot	wait	to	be	part	
of	it	again.

I	heard	before	the	expedition	that	some	
people	in	the	past	had	categorically	declared	
J2	to	be	finished.	Suspended	in	the	under-
water	borehole	at	the	end	of	Sump	4,	with	
the	ground	and	ceiling	rising,	ripple	marks	
on	the	clean,	white	sand	floor,	and	the	San	
Miguel	gorge—with	its	possibility	of	another	
600	meters	 in	depth—now	only	a	short	
distance	away,	I	knew	otherwise.	The	cave	
goes	strong,	and	it	is	without	a	doubt	one	of	
the	most	formidable	exploration	challenges	
on	Earth.

The team reviews the outcome of the 2009 
expedition when the new passages are plotted 
up on the regional map.  Left to right:  James 
Brown, Sergey Tkachenko, Nikki Green, Jose 
Morales, and Bill Stone.

Da
vid

 O
ch

el



JA
n

u
A

r
y 

20
10


	b1
	b1 1
	b1 3
	b1 4
	b1 5
	b1 6
	b1 7
	b1 8
	b1 9
	b1 10
	b1 11
	b1 12
	b1 13
	b1 14
	b1 15
	b1 16
	b1 17
	b1 18
	b1 19
	b1 20

	b2
	b3
	b3 1
	b3 2
	b3 3
	b3 4
	b3 5
	b3 6
	b3 7
	b3 8
	b3 9
	b3 10
	b3 11
	b3 12
	b3 13
	b3 14
	b3 15
	b3 16
	b3 17
	b3 18
	b3 19
	b3 20

	y1.pdf
	x2
	b4
	b4 1
	b4 2
	b4 3
	b4 4
	b4 5
	b4 6
	b4 7
	b4 8
	b4 9
	b4 10
	b4 11
	b4 12
	b4 13
	b4 14
	b4 15
	b4 16
	b4 17
	b4 18
	b4 19
	b4 20

	b5
	b5 1
	b5 2
	b5 3
	b5 4
	b5 5
	b5 6
	b5 7
	b5 8
	b5 9
	b5 10
	b5 11
	b5 12
	b5 13
	b5 14
	b5 15
	b5 16
	b5 17
	b5 18
	b5 19
	b5 20

	b6

	x3
	b7
	b8
	b9


	y2.pdf
	x4
	b10
	b11
	b11 1
	b11 2
	b11 3
	b11 4
	b11 5
	b11 6
	b11 7
	b11 8
	b11 9
	b11 10
	b11 11
	b11 12
	b11 13
	b11 14
	b11 15
	b11 16
	b11 17
	b11 18
	b11 19
	b11 20

	b12
	b12 1
	b12 2
	b12 3
	b12 4
	b12 5
	b12 6
	b12 7
	b12 8
	b12 9
	b12 10
	b12 11
	b12 12
	b12 13
	b12 14
	b12 15
	b12 16
	b12 17
	b12 18
	b12 19
	b12 20


	x5
	b13
	b13 1
	b13 2
	b13 3
	b13 4
	b13 5
	b13 6
	b13 7
	b13 8
	b13 9
	b13 10
	b13 11
	b13 12
	b13 13
	b13 14
	b13 15
	b13 16
	b13 17
	b13 18
	b13 19
	b13 20

	b14
	b14 1
	b14 2
	b14 3
	b14 4
	b14 5
	b14 6
	b14 7
	b14 8
	b14 9
	b14 10
	b14 11
	b14 12
	b14 13
	b14 14
	b14 15
	b14 16
	b14 17
	b14 18
	b14 19
	b14 20

	b15
	b15 1
	b15 2
	b15 3
	b15 4
	b15 5
	b15 6
	b15 7
	b15 8
	b15 9
	b15 10
	b15 11
	b15 12
	b15 13
	b15 14
	b15 15
	b15 16
	b15 17
	b15 18
	b15 19
	b15 20



	y3.pdf
	x6
	b16
	b16 1
	b16 2
	b16 3
	b16 4
	b16 5
	b16 6
	b16 7
	b16 8
	b16 9
	b16 10
	b16 11
	b16 12
	b16 13
	b16 14
	b16 15
	b16 16
	b16 17
	b16 18
	b16 19
	b16 20

	b17
	b17 1
	b17 2
	b17 3
	b17 4
	b17 5
	b17 6
	b17 7
	b17 8
	b17 9
	b17 10
	b17 11
	b17 12
	b17 13
	b17 14
	b17 15
	b17 16
	b17 17
	b17 18
	b17 19
	b17 20

	b18
	b18 1
	b18 2
	b18 3
	b18 4
	b18 5
	b18 6
	b18 7
	b18 8
	b18 9
	b18 10
	b18 11
	b18 12
	b18 13
	b18 14
	b18 15
	b18 16
	b18 17
	b18 18
	b18 19
	b18 20


	x7
	b19
	b19 1
	b19 2
	b19 3
	b19 4
	b19 5
	b19 6
	b19 7
	b19 8
	b19 9
	b19 10
	b19 11
	b19 12
	b19 13
	b19 14
	b19 15
	b19 16
	b19 17
	b19 18
	b19 19
	b19 20

	b20
	b21





