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Appendix 10:  

Modern ground and surface water geochemistry  
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1: Tequixquiac Basin surface and groundwater  

Modern ŭ18O and ŭD (precipitation and groundwater) values along with major and minor geochemical 

solute data can be used to assist in interpreting geochemical data from terrestrial carbonate deposits. The 

application of this method is well understood in that, palaeo-terrestrial carbonate records are best utilised when 

there is a clear understanding of the contemporary geochemical relationship between individual environmental 

systems (e.g. hydrological & hydrogeological) and regional precipitation (see Section 19.2 and Leng et al. 1999; 

Vandenschrick et al. 2002; Leng & Marshall, 2004; Levin et al. 2004; Andrews, 2006; Leng, 2006; Leng & Lamb, 

2006; Mattey et al. 2008; Leng et al.2010; Brett et al. 2014; Asta et al. 2017).  

Nineteen meteoric water sample sites were collected and considered significant because of their 

geographic distribution and diversity. The sites include five wells, six springs and six deep boreholes along with 

one rainwater sample and one tap water sample (See location map Fig 1 & Table 1). The samples were collected 

during July of 2010 (rainy season) (see Section 15 for methods). Borehole water samples were obtained with the 

assistance of the local water department which granted access to the borehole sites that are pumped for drinking 

water in and around the towns of Tlapanaloya and Tequixquiac (Fig 1). The results are reported here for comparison 

with a geochemical data record that is reported in Chapter 6.  

2: Tequixquiac Basin Precipitation Ů18O and ŮD values  

Two comprehensive studies of the ŭ18O and ŭD content of precipitation relating to the Tequixquiac Basin 

and Central Mexico have been published. Cortez & Favolden, (1989) carried out a two-year study during which 24 

precipitation samples were collected from three different locations that sit at the same elevation (3250 m.a.s.l) along 

the Sierra de Las Cruces (Western margin of the Basin of Mexico (see Chapter 3). The analysis concluded that the 

values of ŭ18O and ŭD found in precipitation samples were extremely variable, between -153 and -9 for ŭD and 

between -20.9 and -153 for ŭ18O. The range in isotopic concentrations was attributed to the different trajectories 

the air masses travelled before reaching the Basin of Mexico (Cortez & Favolden, 1989).  

Cortez & Favolden, (1989) also established an LMWL for the Basin of Mexico which expresses the behaviour of 

the ŭ18O and ŭD content of precipitation falling on the Sierra de Las Cruces (see Fig 7.1 for location) as that defined 

in Equation 1  
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Figure 1: Water sample site locations. See Table 1 for sample names, GPS location and descriptions of water source. 

Green dots represent borehole sample sites, red dots are spring sample sites, blue dots are well sample sites and 

the black dot represents the one tap water sample and the rain water sample (samples 2 & 3) that were collected from 

the same site within the TB.  

Equation 1: ŭD = 7.95* ŭ18O = + 11.77 

A later study by Cortez et al. (1997) used a much larger ŭ18O and ŭD precipitation data set from 16 studies scattered 

across Central Mexico to generate an RMWL (regional meteoric water line) defined in Equation 2,  

Equation 2: ŭD = 7.97* ŭ18O = + 11.03  

Regression equation 2 (see Fig 3) expresses the regional behaviour of precipitation across the central part of 

Mexico, including the Basin of Mexico and the TMVB (see Cortez et al. 1997).  

                                                                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3: Tequixquiac precipitation Geochemistry  

Sample 2 is slightly more positive (ŭ18O 0.2ă and ŭD 3.4ă) than the average for the Sierra de Las Cruces 

(Cortez & Favolden, 1989) (Fig 2) however, the ŭ18O and ŭD content of Tequixquiac precipitation (Table 2) lies well 

within the ŭ18O and ŭD range of values found in precipitation falling on the Western region of the Basin of Mexico 
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