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Introduction

This map graphically summarizes the surface geology of
the Witts Springs 7.5-minute quadrangle. In this area over
1240 feet of late Mississipian to early Pennsylvanian carbonate
and clastic sedimentary rocks are exposed. The area lies on
the northern edge of the Boston Mountains Plateau, the
highest plateau on the southern flank of the Ozark Mountain
dome which is centered in southeast Missouri. The major
drainages in this area are Bear Creek and Calf Creek which
both flow north and eventually into the Buffalo River. The
type section for the Witts Springs Formation is located in the
headwaters of Calf Creek, with the chief reference section in a
small tributary to Richland Creek on the western edge of the
mapped area. The “Imo Formation” that was proposed by
Gordon, but subsequently abandoned by the U.S. Geological
Survey Geologic Names Committee in 1963, had its type
section in Sulphur Springs Hollow, a tributary to Bear Creek
in the southeastern quadrant.

The geology of this area was mapped in 1965 by Glick
and Frezon as part of the 15-minute Snowball quadrangle.
This same 15-minute area was also mapped chiefly from aerial
photography by Haley in 1972 for the Geologic Map of
Arkansas. The current map is the first to be mapped on the
ground at the 1:24,000 scale and builds on the previous work
while using a revised stratigraphy and adding certain
stratigraphic refinements and structural details. The contacts
and structural features on the map were derived from direct
field observations at numerous sites. Site locations were
generated with the aid of a global positioning satellite receiver.
Bedrock dipping at less than 2° was considered horizontal.

Description of Map Units

Landslide deposits (Quatermary) — Mostly blocks of
sandstone derived from Morrowan units. The landslides
primarily develop on the Morrowan Shales and to a lesser
extent the Chesterian shales. Minor landslides occur adjacent
to stream channels or stream valleys.

Alluvium and  terrace  deposits (Quaternary) -
Unconsolidated clay, silt, sand and gravel including terrace
deposits of local streams on one or more levels.

Bloyd Formation (Lower Pennsylvanian, Morrowan) — The
individual members of the Bloyd formation (Brentwood and
Kessler Limestones) cannot be differentiated in this
quadrangle. These “marker zones” are used to divide the
section into discernable units at the type section in northwest
Arkansas and are either missing or have become
unrecognizable on this quadrangle. Therefore, the Bloyd
Formation is informally divided into upper, middle and lower
parts on adjacent quadrangles (Braden, et al., 2003) using the
“middle Bloyd sandstone” (Zachry and Haley, 1975). On this
map the “middle Bloyd sandstone”, which was formerly
considered to be the basal Atoka, is used to separate the
upper part from the Witts Springs Formation. The rocks
equivalent to the lower part of the Bloyd are mapped as the
main body of the Witts Springs. The formation thickness
ranges approximately 80 - 255 feet (24 - 78 meters) on this
quadrangle.

Upper part — consists of thin, ripple-bedded to thick-
bedded, micaceous sandstones interbedded with clay to silty
shales. The sandstone consists of fine to coarse-grained, sub-
angular to sub-rounded quartz. They are light-brown to gray
on fresh surfaces and weather brown to dark-gray. The shales
are dark-gray to black on fresh surfaces and weather tan to
brown. This interval contains many trace fossils and load
features. The upper part ranges approximately 40 - 215 feet
(12 - 66 meters) thick.

“middle Bloyd sandstone” — is a thin to massive-
bedded, cross-bedded, medium to very coarse-grained, well-
sorted, quartz or iron-cemented sandstone with sub-angular
to sub-rounded quartz grains. Fresh surfaces are light-tan,
light-gray or reddish to brownish-tan, whereas weathered
surfaces are tan, gray, reddish-brown to dark-brown
depending upon iron content. Well-rounded, milky quartz
pebbles are typically present and help distinguish it from
adjacent units. In some locations the sandstone will be
slightly micaceous or contain lycopods. The sandstone also
exhibits minor honeycomb weathering and liesegang banding.
This wunit is a prominent bluff-former throughout the
quadrangle and is unconformable with the Witts Springs
Formation. Thickness ranges from approximately 40 - 80 ft.
(12 - 24 meters).
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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 description of this unit they defined its
upper limit as the base of the Atoka Formation which they
identified as the first massive quartz pebble sandstone they
encountered above the Witts Springs Formation. In 1975, the
“middle Bloyd sandstone”, which is not present in the type

area in northwestern Arkansas, was identified and described Shale 4=
as belonging in the Bloyd Formation in north-central Arkansas Sandstone.
by Zachry and Haley. It is this sandstone to which Glick meters).

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 220 - 400 ft. (67 - 122 m).

Main body - consists primarily of very thin to massive-bedded,
very fine to medium-grained, sub-angular to rounded, often
calcareous sandstone units with some interbedded shale and
siltstone. These sandstone units can form good ledges, but
more often form steep, covered slopes perhaps due to the
calcareous cement quickly weathering out at the surface. The
sandstones range from orange-brown to gray on fresh surfaces
and weather gray to brown. Calcareous, fine to medium-
grained, fossiliferous sandstone is present and may contain
clay shale pebble clasts and fine to coarse quartz pebbles.
Approximate thickness 180 — 360 feet (55 — 110 meters). Mb
Basal sandstone —is a massive, blocky to concave-weathering,
poorly to moderately well-sorted, subangular to subrounded,
fine to medium-grained sandstone which 1is 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 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 containing inclusions of
rounded milky quartz pebbles, ironstone concretions, light-
gray to light-brown shale pebbles, fossil fragments and
sandstone pebbles. This conglomerate mostly occurs just

above the lower contact, but can occur throughout the basal 1300 400
sandstone unit. Long horizontal pits are visible in outcrop at
some locations that resemble classic Prairie Grove weathering. 1200
In some places these intervals occur above the more blocky
massive units. The sandstone can exhibit honeycomb 1100—
weathering and precipitate travertine flowstones near the base
due to leaching of the carbonate. The top is mostly 1000—
indistinguishable from additional packages of massive 300
sandstone in the main body above. Approximate thickness 40 900 —
- 80 feet (12 — 24 meters).
. . 800 —

Hale Formation (Lower Pennsylvanian, Morrowan) - The
Hale Formation consists of two members: the Prairie Grove 7
Member and the Cane Hill Member. Glick, et al, in 1964, 00—
proposed that the Cane Hill be raised to formation status in 200
the area of Searcy County Arkansas, to include the 600 ——
Mississipian-aged unit above the highest Pitkin Limestone and
the entire Cane Hill Member. While he used this 500 —
nomenclature in mapping the Snowball 15-minute
quadrangle, it has fallen into disuse, and is not used here. 400 —
Only the Cane Hill Member of the Hale Formation is 100
interpreted to be present on this quadrangle. 300 —

Cane Hill Member — is typically gray to black, fissile clay
to silty shale containing iron nodules and small limonitic box 200
work fragments. Color varies from black to dark—gray on fresh
surfaces to light-gray and light-orange-brown on weathered 100
surfaces. Thin-bedded, ripple-marked siltstones and
sandstones are present above the clay shale. Trace fossils are o—ftlm. o

abundant. A massive-bedded sandstone overlies the shale on
the eastern and western flanks of Deitrich Flat and other areas
just above the Pitkin. This sandstone is tan to buff in color, =

fine to medium-grained, contains trough cross beds and is —

stylolitic. It is mostly non-calcareous but does contain Cherty
calcareous zones where cross-bedded. It attains a maximum limestone
thickness of about 25 feet (8 meters]. Toward the southern

edge of the quadrangle the Cane Hill becomes more sandy, ——
and massive, cross-bedded, calcareous sandstone becomes E =t

more prevalent in the section just below the contact with the
basal Witts Springs sandstone. The Cane Hill Member is
unconformable with the Pitkin Limestone and is approximately
260 - 420 feet (79 - 128 meters) thick.

flattened) or

Digital Geologic Quadrangle Map
Witts Springs Quadrangle, Arkansas
DGM-AR-00927

Fayetteville Shale (Upper Mississippian, Chesterian) — A
black, fissile clay shale which becomes increasingly dominated
by interbedded thin to medium-bedded, gray to dark-gray,
fine-grained (micritic) limestone in the upper twenty feet of the
formation to the conformable contact with the overlying Pitkin
Limestone. The micritic beds typically contain black chert, are
sparsely fossiliferous, have a petroliferous odor when broken,
and often form resistant and sometimes steep ledges.
Septarian concretions are present in the upper and lower
parts of the formation in this quadrangle.
conformable with the
Approximately 120 to 280 feet thick (37 — 85

The Fayetteville
underlying Batesville

- Batesville Formation (Upper Mississippian, Meramecian) -
Mbv A very fine to medium-grained, sub-angular, moderately
sorted, iron-cemented sandstone which is generally thin to
medium-bedded, and is cross-bedded in some areas. Light-
brown to cream-colored on fresh surfaces, it will typically
weather light to dark-gray.
unconformable
approximately 40 - 80 feet (12 — 24 meters) in thickness.

Hindsville Limestone Member - a thin-bedded, fine to
coarsely crystalline limestone.
surfaces, but generally weathers light-gray or brown. Usually
has a strong petroliferous odor on freshly broken surfaces.
The limestone can contain fossils, oolites, oncolites (can be
pyrite, and in some areas can be interbedded
with thin layers of clay shale and thin beds of siltstone to fine-
grained sandstone. Ranges approximately O — 40 feet (0 — 12
meters) in thickness.

The Batesville Sandstone is

with the DBoone Formation. Ranges

Light to dark-gray on fresh

Boone Formation (Lower Mississippian, Osagean) — Coarse
to fine-grained, fossiliferous limestone interbedded with
anastomosing and bedded chert. Light to medium-gray on
fresh surfaces, but usually weathers dark-gray.
varies in color from white to dark-gray. Abundant crinoid
fragments are often seen on weathered surfaces.
features such as solutioned joints, small caves, springs and
disappearing streams are also evident. The Boone only occurs
at the northern edge of this quadrangle where as much as 40
feet (12 meters) is exposed.
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Pitkin Limestone (Upper Mississippian, Chesterian) — The
Pitkin Limestone consists primarily of limestone with some
minor interbedded shale. A predominantly shale interval
containing Mississippian-aged fossils overlies the Pitkin
Limestone south of a monocline in the southern half of the
quadrangle. The name assigned to this interval is somewhat
unsettled. Gordon was first to propose the name “Imo
Formation” for this interval. He later withdrew the name
(Gordon, 1964) as a result of concurrent mapping and
publication by Glick et al., 1964. Glick included the
Mississippian-aged rocks above the Pitkin in the
Pennsylvanian-aged Cane Hill Member of the Hale Formation,
and raised the Cane Hill to formation rank. The Cane Hill
Formation was officially recognized and approved by the
Geologic Names Committee in 1963, but has seldom been
used since that time. However, the name “Imo Formation” has
been and still is unofficially applied to this interval by the
geologic community as seen in various publications (Kroger et
al., 2004; McFarland, 1998; Manger, 1988; Saunders, 1973).
For purposes of this map the fossiliferous unit overlying the
Pitkin Limestone and beneath the first distinguishable Cane
Hill sandstone is mapped as the Imo Member of the Pitkin
Limestone. The Cane Hill is mapped as a Member of the Hale
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surfaces, and orange-tan on weathered surfaces is present in
Piney Branch. It is a fine-grained to bioclastic, fossiliferous,
oncolitic, limonitic, limestone-pebble conglomerate with clasts
up to 3 inches (76 mm) in diameter. The conglomerate also
contains abundant calcite veining and reaches a maximum
thickness of about 2 feet (0.7 meters). Overall, this upper unit
appears to have been deposited in an east-west trending basin
formed on the Pitkin south of the 35° 50’ latitude which may
extend eastward to the Peyton Creek locality and beyond. The
lower contact is placed at the top of a continuous limestone
bed in the Pitkin, and the wupper contact (the
Missisippian/Pennsylvanian boundary) is placed beneath the
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Pitkin Limestone (Upper Mississippian, Chesterian) -
is a thin to massive-bedded, fine to coarse-grained, often
oolitic, oncolitic or bioclastic limestone with occasional
interbedded black, fissile clay shale. Typically contains
abundant fossils including crinoid fragments, the bryozoan
Archimedes, corals (solitary and colonial), brachiopods,
gastropods, and trilobites. Ranges from dark-gray to light-
gray on fresh surfaces and typically weathers light or medium-
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an increase in silt percentage. The limestone often has a
petroliferous odor when freshly broken. An interbedded shale
is present in the upper 50 — 70 feet (15 — 21 meters) of the
formation near the southern edge of the outcrop belt just
north of the confluence of Piney Branch and Sulphur Springs
Hollow with Bear Creek. This shale consists of gray to black,
fissile, calcareous clay shale with interbedded limestone
concretions which is overlain by the typical limestone as
described above. No fossils were found in this interval. The
Pitkin Limestone is conformable with the Fayetteville Shale.
Thickness ranges approximately 40 - 260 feet (12 — 79 meters).
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