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Is seawater intrusion in an arid zone coastal aquifer developed for agriculture 
important? An example from Santo Domingo, Baja California Sur, Mexico 
 
JJ Carrillo-Rivera  R, Cardona, A,  Huizar-Alvarez  R and  Graniel-Castro E. 
Obtained groundwater quality in the Santo Domingo Irrigation District area in Baja 
California Sur, Mexico indicates the presence of various salinization processes resulting 
from, i) geological matter of marine origin comprising the aquifer material that suffers 
diagenetic effects due to its interaction with groundwater of low salinity, ii) groundwater 
abstraction, which causes modifications in the natural flow system and iii) the effects of 
intensive agriculture practices producing effluents that infiltrate to the saturated zone.  
Chemical analyses results show large variations in chemical compositions and high 
salinity of some groundwater samples. TDS values are 612-3,430 mg/l (mean 1,300 
mg/l). Most samples are Na-Cl or Na-mixed-anion type and low salinity waters are Na-
HCO3 or mixed-cation-HCO3 type. Groundwater temperature measured at borehole 
discharge is 29.7ºC ± 2ºC, suggesting that the flow systems circulate at a somewhat 
similar depth, approximately 100 m. Expanded Durov-diagram allowed the identification 
of five chemical groups. Average values for each group show a continuous increase of 
TDS, Cl, SO4, K, Li and Sr from Group 1 to Group 5. In contrast, parameters like pH, 
HCO3, Na, Ca, Mg and Ba have different behaviour. Regarding pH, HCO3 and Na; 
calculated average values are higher for Group 2 than for groups 1 and 3. Also a 
distinction is made for Ca, Mg and Ba because Group 2 has the lower concentration 
values than groups 1 and 3. The progressive salinity increase from Group 1 to 5 and the 
occurrence of seawater in the vicinity suggest a mixing model between two end-
members, low salinity groundwater (Group 1) and high salinity water (seawater). 
However, most samples are not along a simple conservative mixing model between 
proposed end members. Chemical reactions modifying conservative mixing of some of 
the ions were identified.  
Abstracted groundwater consists of a mixture of: i) groundwater of relatively low salinity 
that circulates in the aquifer and ii) an extreme member with salinity different to 
seawater contained mainly in the formations of low permeability that limit the aquifer 
underneath. The geochemistry of carbonates and cation exchange reactions (both direct 
and reverse) control the concentration of Ca, Mg, Na and HCO3, as well as pH values. 
The concentrations of dissolved trace elements (F, Li, Ba, Sr) suggest that the extreme 
saline member is different to the average composition of modern seawater. Salinization 
blamed on seawater was defined to be caused by farming practices with the use of NO3. 
 
JJ Carrillo-Rivera 

Instituto de Geografía, UNAM, Coyoacán, CU, 04510 México, DF 
joeljcr@igiris.igeograf.unam.mx 

Cardona, A  

Ciencias de la Tierra, Facultad de Ingeniería, UASLP, 78290, San Luis Potosí, México 

Huizar-Álvarez, R  

Instituto de Geología, UNAM, Coyoacán, CU, 04510 México, DF 

Graniel-Castro, E 

Facultad de Ingeniería, UADY, Mérida, Yucatán, México 


