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Other sources 
3 % Glaciars 

2.15% 
(77%) 

Groundwater 
0.625% 
(22%) 

Lakes 
0.017%  

Atmosphere 
 0.001%  

Rivers 
0.0001% 

Water distribution on the Planet 

Total available drinking  
water: < 0.65% 

Oceans 
97% 

Langmuir, 1997 
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•  Karstic comes from the German word karst, that in turn 
derives from the Slovenian word “kras”, which is a region 
located in Slovenia, Croatia and Italy.  Originally, in the 
XIX century, karst referred to a deforested, rocky and 
arid region located in these three countries.  Later, this 
region has been used to define the topographic 
characteristics of a karst, that, today, refers to a 
limestone terrain, with dissolution structures, fractures 
and collapses due to groundwater circulation (Gams, 
1991).  
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( )−++ +→+→+ 333222 2 HCOCaCaCOCOHCOOH
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Karst in the World 
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Karst in China 

Madagascar 
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Plummer et al., 2005 

( )−++ +→+→+ 333222 2 HCOCaCaCOCOHCOOH
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Cenotes 
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Plummer et al., 2005 

( )−++ +→+→+ 333222 2 HCOCaCaCOCOHCOOH
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Hydrogeology of Yucatan 

Perry, et al., 2002 
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Ring of cenotes 
∼270 km 

Hildebrand et al. (1991) 
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Gulick et al. 2008 
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Sea Surface Temperature 

(29 of July, 2005) 
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Courtesy CINDAQ. 
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Akumal 
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Xel-Ha 
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Chixculub ring of cenotes 

Paleo-coast 

Paleo-coast 

Holbox-Xel Ha 
Fracture zone 
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© Jacob Bear 

• Hydraulic head reduced by pumping 

• Less fresh water flow to the ocean 

• Increases seawater intrusion 

• Increases transition zone 

• Depletion of water quality by salinitazition 

L 
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Electrical soundings in two wells and one sinkhole 
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(Modified from Slomp and Van Clappellen, 2004) 
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© Jacob Bear 

• Hydraulic head reduced by pumping 

• Less fresh water flow to the ocean 

• Increases seawater intrusion 

• Increases transition zone 

• Depletion of water quality by salinitazition 
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Zonas kársticas en Norteamérica 
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Xlabom Subim 

Profundidad  70 m 
Diámetro 80 m 
ZDS 9 m 
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RESULTADOS 

Fitoplancton 
Riqueza: 123 spp. 

Composición de especies 
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Hydrogeology of Yucatan 

Perry, et al., 2002 
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300 Bacillariophyta 

Células ml-1 Grupo 

300 – 3,000 Cyanoprokaryota - Chlorophyta 

Achnanthidium spp., Diploneis spp. 

Aphanocapsa delicatissima 
Microcystis aeroginosa 

Coelastrum indicum 
Didymocystis fina 
Kirchneriella lunaris 
Tetrastrum komarekii 

Células ml-1 Grupo 

3,000 – 700,000 Cyanoprokaryota 

Microcystis aeroginosa  
Phormidium tergestium 
Merismopedia minima ç 
Phoormidium nigro-viride  

Estado de la calidad del agua de los cenotes asociados al anillo de cenotes en 
el norte del estado de Yucatán 

Conjunto de cenotes “C” 
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