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100 meters on a vertical line. visibil-
ity is limited, and so no knowledge 
was available about the size of the 
room or whether there were any 
horizontal tunnels leading from it, 
such as are common in the cenotes 
of the Yucatan near Cancún, for ex-
ample. we conducted approximately 
a dozen separate autonomous robotic 
missions in la Pilita in February and 
March of 2007. [See “Mexico news” 
in AMCS Activities Newsletter 30.] 
Half of these were for the purpose 
of testing SlAM navigation. Start-
ing with no prior map of la Pilita, 
DEPTHX verified the depth to be 100 
meters, but more importantly con-
structed a complete 3-D map of the 
cave without human assistance. Us-
ing this map, the robot subsequently 
returned to the entrance to within 15 

centimeters of its starting position, 
despite having been underwater for 
as much as four hours. thus, the 
exploration of la Pilita represented 
the first autonomous exploration of 
a subterranean cavern by a robot.

in order to test the science auton-
omy capabilities of DePtHX, water 
and wall samples were collected in 
both la Pilita and Zacatón at various 
depths. the robotic sampling arm 
and triggering system were autono-
mously applied at various depths 
and locations to characterize the 
varying environmental conditions 
and biologic activity. Unfortunately, 
what DePtHX discovered was that 
the environment was . . . boring. 
Most sensor data showed insig-
nificant variations in more than 300 
meters of depth in Zacatón. the 

sole exception was the sulfide level, 
which climbed very gradually with 
increasing depth. Coloration of the 
walls also proved to be boring—
a monochromatic orange-brown 
from just below the photic zone to 
the maximum depths reached by 
the robot .

Some of the most complicated 
missions took place in Cenote la 
Pilita. For example, DePtHX ran 
untethered down to 40 meters depth, 
then maneuvered 20 meters horizon-
tally under the ceiling of la Pilita 
to ascend into a dome at 30 meters 
depth. This can be seen in the profile 
map as a rise in the roof to the right 
of the entrance. there it automati-
cally located the wall, moved in to 
3 meters, and extended its sampling 
arm. it moved toward the wall until 


