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Regional clastic aquifers in North America are valuable resources for water supply and constitute important paleoenvironmental archives. Studies during the past 60 years have documented that mechanisms of recharge and controls on water chemistry vary with landscape position, land use, climate, and the stratigraphic framework of the aquifer system. The southern High Plains (Ogallala) aquifer of Texas and the Wilcox aquifer of Missouri and Arkansas are comprised of Tertiary fluvial sediments, at latitudes ~ 35 to 36°N, beneath plains marked by irrigated grain cultivation. However, the aquifers differ in terms of climate (semi-arid vs. humid) and hydrostratigraphy (unconfined vs. confined). Recharge to the southern High Plains aquifer is predominantly focused beneath playas (ephemeral lakes), whereas recharge to the Wilcox aquifer appears to occur via infiltration along the margin of the Gulf Coastal Plain and, possibly, cross-formational leakage. Plausible mechanisms of hydrochemical evolution in both settings include oxidation of organic matter, calcite dissolution, silicate weathering, and cation exchange. These reactions appear to occur predominantly during recharge in the oxic High Plains aquifer, whereas cation exchange and redox reactions are evident within the anoxic Wilcox aquifer over length scales of 102 km. Down-gradient portions of both aquifers contain isotopically distinct waters, which result from upward cross-formational flow into the High Plains aquifer, but may reflect the absence of significant cross-formational flow in the Wilcox.
