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Formation waters (petroleum-brines) from 250 oil wells on the Tertiary and Mesozoic southeast basin
of Mexico, were collected and analyzed for major and trace ions and stable isotopes (d180, dD and
?13C). The results indicate strong differences between the Tertiary and the Mesozoic brines, and even
within different oil-wells in the same oil field. The salinity of the brines ranges from 29,000 ppm to
330,000 ppm. The brines isotopic composition range from d180 = -1.5 %o to +13.5 % (VSMOW) and
dD =-22.98 %o to +2.10 %0, which indicate a wide variation of processes (evaporated water in
equilibrium with host rock (carbonate cement), water in siliciclastic host rock, mixing of brines, etc).
Major elements and halogens chemistry indicate the main hydro-chemical processes: (1) precipitation
of some sulfur minerals in the host rock, (2) mixing of highly evaporated brines, past the point of halite
precipitation with brines with composition very similar to seawater; and (3) strong water/rock
interactions between brines and carbonated rocks (dolostones). The differences and similarities
between the brines indicate different pulses of fluids in the reservoir rocks prior to strong
compartmentalization due to structural faulting. Cation geothermometer calculations and modeled
equilibrium temperatures give results very similar to measured temperatures and fluid inclusions
microthermometric measures. The overall results indicate a complex evolution for the brines with
mixing of at least two end members (one with salinity close to sea water, and other with highly
evaporated brine). The reservoirs seem to be isolated with no hydraulic conductivity since a major
Miocene-Pliocene faulting event.
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