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FIGURE 5.—Geologic map showing extent of Simpson Group (modified from Cole, 1975). FIGURE 6.—Geologic map showing extent of Viola Limestone (modified from Cole, 1975).
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FIGURE 2.—Geohydrologic map showing extent and thickness of lower aquifer unit (modified from Hansen and others, in press).
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FIGURE 7.—Geologic map showing extent of Maquoketa Shale (modified from Cole, 1975).
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FIGURE 3.—Geohydrologic map showing depth to top of lower aquifer unit.
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FIGURE 4.—Geologic map showing extent and thickness of Arbuckle Group (modified from Cole, 1975).

Shale, and the Hunton Formation (table 1) that act together as an aquifer unit.
The Arbuckle Group of Late Cambrian and Early Ordovician age consists mainly
of dolomite and limestone that lie unconformably on top of the Precambrian
basement confining system. Where the Arbuckle (fig. 4) was exposed to erosion
on top and along the flanks of uplifted areas, the dolomite and limestone were
deeply weathered, and increased porosity and permeability developed (Merriam,
1963). Consequently, the upper part of the Arbuckle contains significant oil
and gas reservoirs in central and south-central Kansas and is a major source
of freshwater in the southeastern part of the State (Carr and others, 1986).
Depths to the top of the Arbuckle range from about 500 feet in the southeast
to as much as 7,500 feet in the southwest, and the unit thickens from 200 to
400 feet in the north to as much as 1,200 to 1,400 feet in the southern part
of the State (fig. 4).

The Simpson Group and Viola Limestone of Middle Ordovician age are
thin units that are absent from large areas of northwestern and southeastern
Kansas and along the crests of ancient uplifts (figs. 5, 6). The Simpson, which
is composed of sandstone, shale, and carbonate beds, reaches a maximum
thickness of about 250 feet in Harper County (Cole, 1975). The degree of
cementation of sandstone within the Simpson affects the vertical and lateral
movement of fluids through the unit (Carr and others, 1986). The Viola
Limestone consists of dolomite and limestone strata, and maximum thicknesses
range from 250 to 300 feet in basin areas. Chenoweth (1966) described the
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Viola as being quite porous locally, and Carr and others (1986) thought that
secondary porosity may have developed in the Viola from solution weathering
through joints and fractures formed by uplift and erosion.

Dolomitic shale and silty dolomite characterize the Maquoketa Shale of Late
Ordovician age (Zeller, 1968). Deposits of the Maquoketa Shale are only in
parts of northeastern, north-central, and east-central Kansas (fig. 7), and have
maximum thicknesses of less than 200 feet (Cole, 1975). Isolated occurrences
of the unit in Barber, Comanche, Edwards, and Stafford Counties support the
conclusion of Adkison (1972) that the Maquoketa was much more extensive
before its subsequent erosion. The dominance of shale and silty dolomite in
the Maquoketa Shale limits its permeability and restricts vertical movement of
fluids through the unit (Carr and others, 1986).

The Hunton Formation includes limestone and dolomite of Silurian through
Middle Devonian age (Zellar, 1968, p. 15, 16). The Hunton is present in north-
eastern and north-central Kansas except where it has eroded from the highest
parts of uplifted areas (fig. 8). This formation (fig. 8), attains a maximum thickness
of 650 feet (Merriam, 1963). Although limited hydrologic data are inconclusive,
permeability of the Hunton is considered by Carr and others (1986) to be small;
however, in some places, Devonian rocks in the formation are coarsely crystal-
line and porous, but because of the Hunton’s limited areal extent in Kansas,
movement of fluids within this unit is not considered significant (Carr and others,
1986).
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FIGURE 8.—Geologic map showing extent of Hunton Formation (modified from Merriam and Kelly, 1960).
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