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ABSTRACT

Recent advances in the knowledge of dolomitization have been made by construct-
ing hydrodynamic models of reflux dolomitization. These flow models have demon-
strated the efficiency of density-driven flow to deliver the large volumes of dolomitizing
water needed to form large bodies of dolostone. However, only large regional carbonate
systems have been studied and unreasonable per meability values of two to ten darcies
wereused. Toexamine a system with more geological and petrophysical constrainswe
constructed a flow model for a single high-frequency tidal-flat-capped cycle that con-
tainsa 1.3 m thick (4.3 ft) reflux dolostone exposed in a road cut along Texas State High-
way 360 in Austin, Texas. The permeability profile before dolomitization, which was
reconstructed by relating rock fabricsto modern carbonate petrophysical values, re-
sulted in an effective vertical per meability of 297 md (millidarcies). Results of the hy-
persalinereflux model, using thislow-per meability value, showed that the 1.3 m (4.3 ft)
thick dolostone body could have formed within a period of 500 yr.

These resultsdemonstrate that density flow is an efficient hydrodynamic process
and that large quantities of evaporated seawater, containing a high magnesium concen-
tration, can flow through young car bonate sediments with permeabilities of less than one
Darcy in ashort period of time. The conclusion that the carbonate body could have been
dolomitized in 500 yr suggeststhat density flow was not continuous during thetimein-
terval of evaporate tidal-flat deposition but was periodic. Thisresult raisesthe question
asto the periodicity of the occurrence of density flow in a tidal-flat environment. Den-
sity flow may only exist only during times of extreme tidal-flat flooding.
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