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Resumen

En este trabajo se integra la estratigrafía local 
y fallas como restricciones para un modelo 

parte norte del acuífero fallado del Valle de 
Querétaro. La información geológica de base 
fue establecida a partir de la reinterpretación 
de registros litológicos de pozos, datación 
isotópica 40Ar*/39Ar de rocas y  cartografía 
de campo. En particular, la datación isotópica 
permitió obtener el tiempo de emplazamiento 

temperatura en el pozo El Nabo sugieren que 

Un modelo numérico fue implementado 
para evaluar las contribuciones de fallas y 

2000 fue parcialmente restringido por los 
resultados de una prueba de bombeo en pozo 

de 1000 m de profundidad) ubicado en la 
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zona de Querétaro. La interpretación de los 
resultados del modelo y las observaciones de 

regional, compartimentalizan el sistema, y son 
responsables de un importante aumento del 

El estudio que aquí se presenta permite la 
evaluación de fallas normales y intrusivos 

y podría ser relevante para el conocimiento 

cercanos. El modelo numérico implementado 
basado en información geológica, permitió una 
mejor comprensión de los sistemas acuíferos 
complejos, lo que no se puede evaluar por 
métodos analíticos. Por otra parte puede ser una 
aplicación útil para una mejor interpretación 
de pruebas de bombeo y para añadir datos 
complementarios de otras pruebas y/o de 

sistema acuífero fallado, modelación numérica, 

Blvd. Juriquilla 3001
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faults to constraint a numerical model of 

Valley of Queretaro aquifer. Basic geological 

reinterpretation of well logs, 40Ar*/39Ar dating of 

Visual-

on geological information, allowed a better 

Moreover it can be a useful application for a 
better interpretation of pumping tests and to 

numerical modeling, volcanic structures, 

main source for urban, agricultural, and 

variability of piezometric levels in relatively 

et al

et al

allow an accurate estimation of groundwater 

et al

et al
et al., 2000).

et 
al

et al

numerical model.

Faulted aquifer systems

et al., 
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et al et al., 

aquifer dynamics, not only determining 

et al

geological units. A fault can be a preferential 

et al
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et al et al
Mayer et al

et al

et al

et al

associate or secondary planes and fractures 

et al

et al

Alaníz-Alvarez et al
et al et al

Xu et al

et al., 

et 
al et al

et al et al
varying vertical displacements, in some areas up 

et al et al
et al

information was compiled and integrated 

reinterpretation of well logs, 40Ar*/39Ar dating 
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pyroclastic and sedimentary interbedded depo-
et al
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et al., 

two additional buried faults nearby, and to 

Balvanera and El 
Nabo

Alaniz-Alvarez et al

El Nabo Fault is of particular 
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is not clearly observed on surface but it can 

along a fault plane parallel to El Nabo fault was 

Stratigraphic correlation

et al. 

and proposed a conceptual model of multilayer 

 

Miocene-Pliocene sedimentary unit, named 

Miocene pyroclastic and lacustrine unit, named 

sandstone and argillaceous sequences, 

drilling of El Nabo

El 
Nabo

El Nabo

limestone to a volcano-sedimentary sequence 

Biotite age determination

Biotite concentrates were selected for dating 

40Ar*/39

et al

isotopic composition of argon released during 

results adding individual steps in accordance 

interference reactions from isotopes derived 

40Ar*/39Ar
K

Integration of conceptual and numerical 
models

mapping, analysis of samples, and isotopic 

volcanic sequences, sedimentary materials, 
and geological faults were considered as 
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et al

2

2

sequences and major structures. According 

 TomDa-Rhyolite

Jurica, UNAM-Juriquilla, and Ejido El Nabo wells, 

2
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 Te Cg Ar Conglomerate and sandstone, 
a sedimentary unit of conglomerate and 

 Ki Cz Ar Limestone and shale

sandstone and argillaceous limestone for 

 Ki MsV Metasedimentary and volcanic 

structures were considered as four individual 
El Nabo Fault

Balvanera Fault South Fault and, 

Te 
Cg-Ar)

composed by independent cells.

et al

VQA. Regional piezometric were interpolated by 

Comisión Estatal de Aguas de Querétaro, 
et al

minimized by leaving a minimum radius of 2000 

Simulation of hydrodynamic conditions 
using the numerical model

A numerical simulation was performed to assess 

properties were adjusted to correlate calculated 

in one observation well.

El Nabo well was simulated 

Schlumberger

Mompani II 

systems).

measurements used for simulation. Because 

test could be considered for adjustment. 

recovery data.

Parameter Estimation 
et al
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 Piezometric levels 

levels were used as initial 

persistent during 2004 and 

state conditions.
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corresponding to reported values for massive 

et al
et al. 

derivative allows analyzing in detail pressure 
et al., 

geological observations were integrated.
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volcano-sedimentary sequence was interpreted 

deformed by folding and contains calcite veins 

volcanic sequence contained a large quantity 

different age populations.

biotite population 1 indicating a Miocene age. 

39Ar released. A 

Ar /39Ar
K

et al., 

spectra diagram indicating a severe argon 

   

   

 a)  

   

   

   

 b)  
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loss. A reliable age cannot be obtained but 

Ar /39Ar
K

population also indicates an age of ~100 Ma, 
Ki Ms V

biotite populations strongly supports our 

drilling.

El Nabo, 
Balvanera and South El 
Nabo and Balvanera are sub-parallel normal 

Balvanera Fault 

El Nabo Fault is located 
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El Nabo Fault

Balvanera Fault features are assumed to be 
El Nabo Fault and was calibrated 

as an independent unit.

South 
Fault

South Fault

et al., 2002) 
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fault.

and high heterogeneous areas

et 
al

from a relative zero value. A pseudo-steady 

El Nabo Fault

El Nabo Fault act as 
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scale indicates a difference in piezometric 

El Nabo Fault

South 
Fault

South Fault

South Fault El 
Nabo Fault.

El Nabo Fault-Dyke

suggesting a greater water contribution from 

geological setting to understand groundwater 

in particular in cases were piezometric levels 
decrease constantly.
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age of faulting determines variations in its 

units.

at El Nabo Fault

caused brecciation, open fractures, and 

by a pumping test, produced relevant 

at an age around 100 Ma.
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conceptual model but connectivity between 

faults and intrusive bodies emplaced along 

modeling is useful for a better understanding 

and data compilation.
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