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Witts Springs Formation (Lower Pennsylvanian, Morrowan)
In 1964, Glick et al. gave this name to a sequence of rocks in
the Snowball Quadrangle equivalent to the Prairie Grove
Member of the Hale Formation and the entire Bloyd Shale
(Formation) of the type Morrowan region, northwestern
Arkansas. In their definition of this unit they identified the
first massive quartz pebble sandstone they encountered above
the Witts Springs as the base of the Atoka Formation. In
1975, the “middle Bloyd sandstone”, which is not present in
the type area in northwestern Arkansas, was identified and
described as belonging in the Bloyd Formation in north-central
Arkansas by Zachry and Haley. It is this sandstone to which
Glick referred when defining the upper limit of the Witts
Springs. Therefore, in current mapping, we have defined the
upper limit of the Witts Springs Formation as the base of the
“middle Bloyd sandstone” and divided it from the middle and
upper Bloyd. The unit is underlain by and unconformable
with the Cane Hill member of the Hale Formation. The Witts
Springs Formation is equivalent to the Prairie Grove Member
of the Hale Formation and the lower part of the Bloyd
Formation (Braden, et al., 2003). Formation thickness ranges
approximately 280 - 400 feet (85 - 122 meters).

Main body - consists primarily of very thin to massive-bedded,
sub-angular to rounded, very fine to medium-grained, often
calcareous sandstone units with some interbedded shale and
siltstone. The sandstones range from orange-brown to gray on
fresh surfaces and weather gray to brown. In some areas
fossiliferous, fine to medium-grained, calcareous sandstone or
sandy limestone is present and may contain clay shale pebble
clasts and fine to coarse, rounded quartz pebbles. Thickness
ranges 220 - 340 feet (67 - 104 meters).

Basal sandstone — is a massive, blocky to concave-weathering,
poorly to moderately well-sorted, sub-angular to sub-rounded,

fine to medium-grained sandstone which is usually
calcareous, especially where cross-bedded, and can be
micaceous. It may also crop out as a thick stack of thin to

medium-bedded, cross-bedded, channel sands. Typically
fresh surfaces are gray to gray-brown or tan, and mottled with
brown iron-oxide blebs which can form bands. It can be
fossiliferous along bedding planes, or where weathered out,
will exhibit external fossil molds. Also, it commonly contains
shale pebbles or voids where the pebbles have weathered out.
In some areas the sandstone has become decalcified resulting
in a dark brown color and a “rotten” appearance. In some
outcrops a lenticular, cross-bedded, fine to course-grained,
sandstone conglomerate is present with inclusions of rounded
milky quartz pebbles, buff, orange or gray shale pebbles some
of which are calcareous, fossil fragments such as brachiopods,
and sandstone pebbles. Long horizontal pits are visible in
outcrop at some locations that resemble classic Prairie Grove
weathering. In some places these intervals are found between
the more blocky massive units. The sandstone can exhibit
spalling weathering, honeycomb weathering, and minor
liesegang banding. The top is mostly indistinguishable from
additional packages of massive sandstone above. Thickness
ranges 60 - 80 feet (18 - 24 meters).

Hale Formation (Lower Pennsylvanian, Morrowan) - The
Hale Formation consists of two members at the type section in
northwest Arkansas: the Prairie Grove Member and the Cane
Hill Member. Only the Cane Hill Member is interpreted to be
present on this quadrangle.

Cane Hill Member — Typically gray to black, fissile, clay
to silty shale sections with very thin to thin-bedded, ripple-
marked siltstones and sandstones, with interbedded massive,
cross-bedded, often calcareous sandstones. The sandstone is
poorly-sorted, sub-angular to sub-rounded and fine-grained.
It can occasionally contain fossil material (mostly crinoid
fragments), rounded quartz pebbles, shale partings, shale
pebbles and trace fossils. The sandstone varies in color from
light to dark—gray on fresh surfaces, and from dark-gray to
dark-brown on weathered surfaces. As much as 80 feet (24
meters) of the Cane Hill is exposed on this quadrangle.
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Rose diagram of strike frequency of joints
recorded within the Lost Corner Quadrangle.
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