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The territory of Cuba, which includes the island of Cuba, the Isle of 
Youth and over 4000 keys and small islands, measures 110,922 km2

, 

surrounded by 67,831 km2 of shallow-water shelf. Tropical karst is 
well developed in the country, as almost 66% of the land area is 
underlain by karstified rocks, while almost the whole shelf is 
underlain by karstified limestone. As a consequence, karst is a very 
important element in the Cuban emerged and submarine landscape. 

The study of karst in Cuba has a long tradition, but especially during 
the last 35 years a great effort has been concentrated in the 
speleological, geomorphological, geochemical, hydrogeological and 
engineering geological research in these terrains, as karst plays a 
fundamental economic role as the main source of fresh water and as a -
complicated kind of basement for every kind of construction. Some 
books and many papers have been published dealing with this subject, 
most of them in two journals, Voluntad Hidrtiulica (published by the 
National Institute of Hydraulic Resources), and Seri Espeleo/6gica y 
CarsolOgica (published by the Cuban Academy of Sciences). An 
important bibliographic list concerned with Cuban karst can be found 
in NWI.ez Jimenez and others, 1988. 

There are many kinds of classifications of the Cuban karst. The first 
were mostly geographical (NWI.ez Jimenez, 1964), later were 
geological-geomorphological (NWI.ez Jimenez, Panos y Stelcl, 1968, 
Nunez Jimenez and others, 1988), but one was developed for hydro
geological and engineering geological purposes (Skwaletski and 
Iturralde-Vinent, 1971). The major types of karst, following this last 
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Figure 1. Location map ofCuban karstic examples 

classification, are divided according to the lithology, structure and 
attitude of the karstified body, but specially according to the water 
movements (input and drainage) within the massif. 

The karst landscapes are strongly differentiated in the territory, but 
some examples will provide an idea of the kind of karstification 
here developed (Figure 1). Table 1 summarizes some of the climato- -
geomorphological characteristics of these territories. 

Los Organos karstic mountain range is located in western Cuba. It 
is a northeast-southwest linear limestone range surrounded north and 
south by non-karstic elevations where rivers rise and run toward the 
limestone massif. The whole area drains southwestward to the 
Caribbean Sea via the Cuyaguateje river (Figure 1). 

The massif is built up by Late Jurassic, Cretaceous and Early Tertiary 
poreless limestones, either massive or well stratified in the section. 
The rocks are wholly deformed with many faults and fractures and 
locally strongly folded, but generally deeping to the north_ Surface 
karst phenomena are well developed, from microforms (dog teeth, 
karren, channels) to megaforms (mogotes =tower karst, poljes, large 
sink holes; see Figure 2)- Subsurface karst is the combination of two 
patterns, one vertical and the other horizontal. The vertical (vadose) 
karstic features are due to the infiltration of the local rain (1800-2500 
mm/year), while the horizontal pattern is due to the combined effects 
of fluvial drainage and uplift of the mountains (Figure 3). 

Horizontal karsts are long and anastomosing fluvial caves tightly 
aligned along the fracture pattern and along the bedding planes when 
dipping more than 40°. Caves are as long as 45 km, the largest in the 
country, with up to five levels (Figure 4). Actually rivers flow through 
the lower level, but during hurricanes and rain storms the second level 
is also activated. The third and fourth levels are dry, with plenty of 
calcitic secondary formations, while the fourth and fifth levels show 
increasing graviclastic phenomena which can open very large 
subsurface rooms and create new vertical entrances. The vertical 
karstic features are deep dolines and caves which usually intersect the 
horizontal karst. 

CUBAN TROPICAL KARST 
SOME EXAMPLES 
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Table 1. Some c/imato-geomorphologic characteristics of the karstic 
regions (source: Atlas Nacional de Cuba, 1970). 

General Los SanJuan Pinar LaHabana-
Characteristics Organos mountains plain Matanzas 

mountains plain 

Purnnualrain(nun) 1600-1800 >2000 1000-1400 1000-1600 

Surface drainage 15-20 25-30 5-15 <5 
(lt/seclkm1

) 

Evaporation 1400-1700 1400-1500 1600-1800 1700-1800 
(mm/year) 

Air temperature 25°C 18°C 26°C 26°C 

Horizontal dissec- 500-1000 500-700 1000-3000 1000-3000 
ion (meters)* 

Median slope dip > 15° > 25° <80 < 30 

• Common values of the minimum distance between fluvial channels. 

San Juan Mountains karst is located in the mountain region of 
Escambray, in Central Cuba, where the highest point reachs 1140 m 
(Figure 1). The rocks are Jurassic and Cretaceous marbles and 
calcareous schists, several hundred meters thick, that rest, as an 
allochthonous sheet, on top on non-karstic metamorphic rocks. The 
marbles and schists are poreless, but a set of fractures and faults 
dissect the massif 

The only water supply of the massif is rain, that reachs 3,000 mm/year, · 
and therefore the karstification is active throughout the whole 
thickness of the calcareous rocks (Figure 3). The massif drains through 
several rivers and many local springs that run with a radial pattern. 
Caves are vertical and horizontal (aligned accoring to the fracture 
pattern of the massif), because the heavy rains and karstification 
creates many underground rivers. This region has the highest cave 
systems in Cuba, about 1000 m above sea level. 
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This kind of mountain karst is very conunon in Cuba, but at different 
scales. Frequently it is found as isolated hills with a limestone cap on 
top of non-karstified rocks. In these conditions the karst massif is 
isolated and the only water input is rain. Therefore the whole lime
stone cap is strongly karstified and drainage takes place as many small 
springs active during the rainy season. 

The southern Habana and Matanzas kantic plain is another typical 
example of Cuban karst. The plain is limited to the north by non
karstic low hills while to the south it is covered by shallow marine 
waters. The massif is built up by Miocene massive and thick bedded 
limesones with high primary porosity, slightly deformed, but with 
many open fractures and faults. These limestones pinch out north
ward, but can reach several hundred meters thick to the south. 

Water input into the massif comes from three sources: small rivers that 
enter the plain from the north and flow into caves, subsurface drainage 
from northern underground basins, and rain all over the plain that 
reaches 1000-1600 mm/year. The massif drains towards the southern 
marine shelf, where local submarine freshwater springs are found. 

The surface karstic features are mostly microforms (dog teeth;· 
sometimes unusually large, small do1ines and sink holes: see Figure 
5), while the subsurface karst is a very complicated one. The 
complications are due to the combination of different waters feeding 
the massif, and because of the existence of two main water conductors: 
porosity and fractures. As a consequence the limestones suffer an all
over karstification that improves the porosity and the rock can be 
transformed into a low resistence clayish-calcareous material. During 
rotary perforation this karstic rock is recovered as a marly structureless 
stuff. 

Vertical caves are due to vadose infiltration, but they are usually 
shallow, because the water table is not far from the surface. Horizontal 
caves are of two kinds, fluvial and phreatic. Fluvial caves are linear 
and after a few hundred meters dilute into the other types. Phreatic 
caves are typically labyrinthic, with several interconnected levels, 
sometimes up to several kilometers long. 

Hydrogeological research in the territory shows that down to 100 m 
deep the limestones are strongly karstified, but karstification is active 

Figure 2. Los Organos mountain karst in western Cuba. Very large horizontal caves show entrances in the vertical sides of the mogotes. 
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San Juan Mountain karst 
(with rad1al drainage) 

Figure 4. Entrance to the fluvial cave where Cuyaguateje n·ver drains the 
Los Organos karstic mountains. Pinar del Rio, western Cuba. 

Figure 3. Some examples 
of karstification in Cuba. 

in the whole thickness of the limestone massif, up to the marly 
substrata. This means that underground waters move steadily 
through the whole massif, but more actively in the first 100m. 

Underground waters from this massif are intensively exploited 
and, as a consequence, a salt wedge is present coming from the 
southern shelf. In order to stop it, exploitation has been reduced 
and a channel was opened along the southern coast. This channel, 
fed with the fresh water, is designed to improve infiltration of 
surface water on top of the saline wedge. 

Another example of plain karst is found in the southern Pinar del 
Rio plain becase it is developed in subsurface conditions. In this 
example the plain is underlaid by Tertiary limestones and 
argillaceous rocks that crop out locally along the northern edge of 
the plain. Southward the section is covered by argillaceous 
Quaternary sediments. As a consequence, surface waters reach 
the karstic massif only along its northern area, and underground 
drainage takes place towards the south into the shallow marine 
shelf 

Miocene limestones have primary porosity and karstification is 
active along fractures and pores, but not as strongly as in the 
plain south of La Habana and Matanzas. 

In this territory underground waters are under exploitation 
without risk of contamination from human surface input, because 
of the Quaternary argillaceous isolating bed, but the amounts do 
not cover the needs. To improve exploitation the massif is 
recharged through a set of specially designed wells fed by 
channels that carry river water from the mountains. 

The shallow marine shelf karst of Cuba is known from drill 
holes and submarine speleological research, but an uplifted 
example is represented by many marine terraces found within sea 
shores. Most of the shelf is built up by Late Tertiary and 
Quaternary limestones, with high primary porosity and many 
open fractures and faults. Submarine fresh water springs are 
known in many localities, and blue holes have been found in the 
northern and southern shelf. The deepest, kno\W. as "Ojo del 
Megano", has the base at 70 m below sea level. But sub
horizontal and deep inclined caves have also been described. 
Drill holes in several keys and in shallow marine waters have 
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recovered strongly karstified limestones, sometimes destroyed as a 
"marly stuff'. 

Actual marine terraces with strongly developed dog teeth are an 
example of the old shelf (Figure 6). Dry uplifed blue holes have been 
reported in several regions (Figure 3), as long as horizontal and 
distinctly inclined dry caves. A relevant element in this landscape are 
the karstic lagoons and small linear lakes, developed along fractures 
and faults that parallel the shore line. These features are sometimes 
connected with vertical and horizontal caves, where "ancient" 
stalactites and stalagmites are presently found submerged below sea 
level. 

These kind of karstified terrains are the only source of fresh water in 
the keys and small islands, but also in some littoral communities of 
Cuba and Isle of Youth. 

These examples of karst development in Cuba are the top of the 
iceberg, because karstic terrains are quite different in character and 
origin. 
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Figure 5. Suiface karstic microforms in limestone and dolomite of 
mountain karst. Gibara Hills, northeastern Cuba (photo by M. 

Figure 6. Penon del Fraile: 
hills of karstic limestone 
(probably Miocene) stand
ing up above an eroded 
marine terrace, east of La 
Habana city (photo by 
M Iturrolde-Vinent). 

Iturralde-Vinent). 
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