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Figure 14.  Plan view and profile view of Sistema Purificación. 

sive limestone dissolves material along these fractures, enlarg-
ing them, until the water reaches the nearly impermeable shale
layers.  The limestone is undermined by the less competent
shale beds and lacks lateral continuity because of the enlarged
joints.  This removal of support results in landslides occurring
mostly in the lower half of the Tamaulipas.

The prominent cliff at the head of Cañon El Infiernillo
resulted from similar processes (Fig. 7).  Surface drainage
south of the cliff enters the limestone through joints in the
rock.  These joints are enlarged by dissolution from the surface
down.  The shale beds and argillaceous limestone at the top of
the Taraises Formation, which is immediately below the base
of the cliff, weathers and weakens quicker than the
Tamaulipas.  This less competent rock below the massive lime-
stone causes collapse of the upper strata along the solutionally
enlarged and weakened joints.  

Cañon El Infiernillo is notable because it lacks the usual
permanent stream at the head of a blind valley (Jennings, 1971;
Sweeting, 1973).  Four springs flow from the Infiernillo cliff
during flood conditions.  Three of the springs, including the
Cueva de Infiernillo entrance, issue from karst conduits part-
way up the cliff.  The fourth spring, and the last to stop flow-
ing after a flood, issues from rockfall debris at the head of the
stream channel, below the Infiernillo entrance.  This spring has
probably assisted in the undermining of the cliff.  The water

from all of the springs has removed fallen debris as either
chemical or clastic load.  Since flood water quickly pulses
through the underground system (Hose, 1996), water issuing
from these springs may be undersaturated and capable of fur-
ther dissolution of limestone.

During heavy rainfall, the local groundwater table fluctu-
ates radically and rapidly .  This change in the water level caus-
es a rapid change in the hydrostatic pressure within the rocks,
providing additional stress along fractures.  An almost constant
barrage of rocks, 70 cm in diameter and smaller, fell from the
cliffs following a heavy rain in December 1979.  The most
active retreat of the cliff occurs during and immediately fol-
lowing voluminous rains.  Recent large rock slide deposits in
the canyon are further indications of the ongoing retreat of the
surrounding cliffs (Hose, 1981).

Rockfalls of Tamaulipas limestone in the lower canyons are
common even during the dry season.  Four fresh, small rock-
falls were seen in the normally dry segments of Cañones los
Hervores and El Infiernillo in April 1980.  Since large rivers
flowed through these channels in December 1979, these four
rockfalls must have occurred in the intervening four months.
During a three-day visit to these canyons in April 1980, three
separate rockfalls were heard.  Since human visitation is rare
and there are few grazing animals in the canyons, most of these
rockfalls were probably unprovoked by people or domestic
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