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PREFACE

This guidebook has been prepared to provide geologic information on the Atoka Formation in Arkansas.
The route for the field trip has been divided into two days. The first day begins at Fayetteville in the Ozarks and ends
at Fort Smith in the Arkansas Valley, and the second day extends from Ft. Smith into the frontal Ouachita

Mountains.

The maps presented were compiled during the mapping program for the new State Geologic Map of Arkansas

during the years 1968 to 1974.

It is the primary purpose of this field trip to examine the different parts of the Atoka Formation and encom-
passing formations, to determine the depositional environments of the rocks, and to discuss the regional changes in
these depositional environments as we progress southward across the area. The Atoka Formation ranges from about
3,600 feet of shallow-water clastics in the Boston Mountains in the Ozarks to over 25,000 feet of mostly deep-water

slope and troughal (flysch) deposits in the southern Arkansas Valley and the frontal Ouachita Mountains.

In the past, workers have tended to classify the rocks that we will exémine during the first part of this trip as
being deposited in_ an off-shore, nearshore, or continental'depositional environment, with the silty and sandy zones
being deposited near the shoreline during trangressions or regressions of sea level. Some recent workers are beginning
to classify the silty and sandy zones as parts of a deltaic depositional environment. It is difficult, at least for us, to

place the rocks at every outcrop into its proper niche of this model.

Undoubtedly, part of our difficulties stem from inexperience; therefore, we welcome constructive comments

from more knowledgeable people, and even from less knowledgeable people if any are present.

The nomenclature cited in this road log does not necessarily conform to that of the U. S. Geological Survey.
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CORRELATION OF CARBONIFEROUS ROCKS IN THE OZARK,

ARKANSAS VALLEY, AND OUACHITA MOUNTAIN REGIONS, ARK.

ARK - ARKANSAS VALLEY MAP MAP
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GENERAL LITHOLOGIC DESCRIPTION OF UNITS
OZARK MOUNTAINS Max. Max.
ARKANSAS VALLEY Thickness OUACHITA MOUNTAINS Thickness
Pennsylvanian System Pennsylvanian System
Des Moinesian Series Des Moinesian Series
Boggy Formation
Savanna Sandstone—sandstone and shale 850
McAlester Formation—shale, sandstone, and coal 1,000 "missing"
Hartshorne Sandstone—massive sandstone 180
Atokan Series Atokan Series
Atoka Formation—sandstone and shale 6,500 Atoka Formation—shale and sandstone 27,500+
Morrowan Series Morrowan Series
Bloyd Shale—shale, sandstone, limestone, and minor coal 350 Johns Valley Shale—shale, minor sandstone and
limestone, and erratic boulders 1,500+
Hale Formation—shale, sandstone, and limy sandstone 250 Jackfork Sandstone—sandstone and shale 6,000
Mississippian System Mississippian System
Chesterian Series
Pitkin Limestone—massive limestone and shale 200 Stanley Shale—shale, sandstone, and some chert 8,500
Fayetteville Shale—black shale with minor limestone and sandstone 350
Batesville Sandstone—sandstone and limestone 75
Kinderhookian—Osagean—Meramecian Series Upper and upper portion of the Middle Divisions of
the Arkansas Novaculite—novaculite and shale 130
Boone Formation—limestone and chert 400
Figure 2 2
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ROAD LOG — FIRST DAY
OZARK MOUNTAINS — ARKANSAS VALLEY
by

William V. Bush*,Boyd R. Haley**, Charles G. Stone*
and John D. McFarland, Hi*

Description

Start at Ramada Inn, Fayetteville, Arkansas and turn right (south) onto U. S. Hwy. 71. You are
riding on Fayetteville Shale of Chesterian (upper Mississippian) age.

The Fayetteville Shale is generally a black, fissile, concretion-bearing, petroliferous, marine shale
exposed along the Boston Mountain Escarpment. A prominent sandstone called the Wedington
Sandstone Member is present near the top of the formation in the west. In the central and eastern
Ozarks of Arkansas, exposures of black micritic and fossiliferous limestones are interbedded with
the upper shale. The Fayetteville varies in thickness from 10 to 400 feet, with the thicker sections
generally occurring toward the south and the thinner sections representing truncations due to the
Mississippian-Pennsylvanian erosional surface. The Fayetteville shale is Chesterian in age and is
characterized by the cephalopods Tumulities varians McCaleb, Quinn, and Furnish, Eumorphoceras
plummeri Miller and Youngquist, and Cravenoceras fayettevillae Gordon.

Stay to the right on U.S. Hwy. 71 Bypass.

Outcrop of Boone Limestone in the creek.

The Boone Formation, of Osagean and lower Meramecan (lower Mississippian) age, consists of lime-
stone, limestone and nodular chert, interbedded limestone and chert, and in some exposures just
chert. It is widely exposed in southern Missouri, northeastern Oklahoma, and northern Arkansas
commonly capping the Springfield Plateau surface. The Boone is 300-400 feet thick, probably
thinning slightly to the south. Marine fossils, mostly crinoids and brachiopods occur throughout
the unit.

Junction with Johnson Road.

Junction with Ark. Hwy. 112.

Fault, downthrown side to the north.

Riding on the Boone Formation.

Exit to Ark. Hwy. 16, continue on Hwy. 71 Bypass.

Boone - Fayetteville contact (north of small building to the east).

Fayetteville shale crops out to the east.

Exit to Ark. Hwy. 62, continue on Hwy. 71 Bypass.

Outcrop of Fayetteville Shale to the west (fossil locality). Junction with Ark. Hwy 16.

* Arkansas Geological Commission.

** U.S. Geological Survey.
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Description
Junction with Ark. Hwy. 265, turn right (south) onto Hwy. 265.
Outcrop of Wedington Sandstone Member of the Fayetteville Shale to the west. A fault is present
under the road. The Wedington Sandstone Member of the Fayetteville Shale is a gray to brown
sandstone, generally well-sorted, fine to medium grained, commonly cross-bedded, and in some
places calcareous. The unit is thickest in northwest Washington County and thins to the south and
east. The Wedington Sandstone appears to be a nearshore, marine deposit formed from stream-
carried sediment derived from the north. Marine and plant fossils are present within the unit.
Outcrop of the Prairie Grove Member of the Hale Formation to the east. The Hale Formation
constitutes the basal portion of the Morrowan series in this region and is divided into two members.
The underlying Cane Hill Member consists of interbedded siltstone, shale, and fine-grained sand-
stone with scattered calcite cemented sandstone lenses and, in northwest Arkansas, a basal con-
glomerate that marks the Mississippian-Pennsylvanian unconformity. The everlying Prairie Grove
Member is made up of lithologies that vary from a carbonate-cemented sandstone to a sandy cal-
carenite. The Hale Formation is exposed along the edge of the Boston Mountain Escarpment and
averages 100 feet in thickness in northwest Arkansas. Studies are needed to determine whether
deltaic-carbonate bank models apply to the deposition of the Hale in this area.
Wedington Sandstone is exposed to the east.
Outcrop of Wedington Sandstone to the east.
Wedingion Sandstone is exposed to the west.
Another exposure of Wedington Sandstone to the east.
Mountain to the west is capped by lower Atoka sandstones.
Outcrop of Wedington Sandstone to the east.
A fossil plant horizon occurs in the outcrop of Fayetteville Shale.
Wedington Sandstone crops out in the creek.
Billingsly Church in downtown Hogeye, Arkansas.
Junction with Ark. Hwy. 166, turn right (west) continue on Ark. 256.
Turn Jeft (south) onto Ark. Hwy. 265 in downtown Moffit, Arkansas.
Howell Cemetery, and exposure of Bloyd Shale.
The Bloyd Formation constitutes the upper part of the Morrowan series. This formation is divided
into five members. In ascending order they are: The Brentwood Limestone - a ledge forming sandy
limestone alternating with dark shale; The Woolsey - a shaly to silty sandstone of continental origin
with a coal bed near or at the top; The Dye Shale - a dark gray to black shaly siltstone or claystone
with a ledge forming, conglomeratic, calcareous sandstone ‘‘caprock’’ overlying the Woolsey coal
at its base; The Kessler Limestone - a gray, oolitic limestone containing algal-foraminiferal concre-
tions; and The Trace Creek Shale - a gray to black silty shale. The Bloyd Formation outcrops along
the north side of the Boston Mountain Plateau where it varies from 150 - 300 feet thick.
Junction with dirt road, turn left (east).
Outcrop of Bloyd Shale to the west.

Normal fault with downthrown side to the west.
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Description
Prairie Grove Member and the Hale Formation crops out to the north.
Bridge over creek.

STOP 1-1 -~ Big Spring Minnow Farm. Plate 1, Figures 3, 4. Unload at the base of the hill and walk
up the road to mile 20.5. This stop provides for an examination of the Morrowan rocks including:
the Prairie Grove Member of the Hale Formation; the Brentwood Limestone, Woolsey Shale and
Baldwin Coal, Kessler Limestone and Dye Shale Members of the Bloyd Shale; and the basal Atoka
Formation.

The depositional history of the rocks in the vicinity of this stop can be briefly summarized as
follows:

deposition of Mississippian age limestones;

regression of the sea;

erosion;

trangression of the sea with the deposition of the
Cane Hill Member;

regression of the sea;

erosion;

transgression of the sea with successive deposition of
the Prairie Grove Member, Brentwood Limestone
and marine shale;

regression of the sea;

deposition of the Baldwin Coal and its caprock;

trangression of the sea with deposition of the Kessler
Limestone and marine shale;

regression of the sea with deposition of a sandstone
unit that is the base of the Atoka Formation.
This sandstone unit could be classified as repre-
senting a prograding delta deposit.

Outcrop of the Brentwood Limestone Member of the Bloyd Shale.

Exposure with two thin coal beds in the Baldwin Coal. Elsewhere in Arkansas where the Baldwin
Coal is exposed, normally only one coal bed is present.

Kessler Limestone beneath road to east.
Base of the Atoka Formation.

Bottom sandstone unit of the double ledge sandstone in the lower Atoka Formation. The double
ledge character of this sandstone persists to Clinton, Arkansas a distance of 120 miles. (Figure 5)

Junction with dirt road from the west, continue on same road.
Outcrop of lower Atoka shale to the west. Entrance to Dripping Springs Ranch.

STOP 1-2 -- Onda, Lower Atoka. Plate 2, Figure 6. Good exposure of Atoka. Walk up hill to the
sandstone. Where do these rocks fit in a delta?

Transformer site to the west. Caution - steep hill before stop!
Junction with Ark. Hwy. 170, turn right (west).

Outcrop of Atoka shale and sandstone to the west.

Outcrop of Atoka sandstone to the west.

Junction Ark. Hwys. 170 and 265, turn left (west) onto Hwy. 265.
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Figure 3. STOP 1-1. Woolsey Member of the Bloyd Shale.
Two coal beds are exposed in the roadcut. Elsewhere in
Arkansas where the Baldwin coal is exposed, normally only

one coal bed is exposed.

Figure 4. STOP 1-1. Upper coal bed of the Baldwin coal near
the top of the Woolsey Member.




Figure 5. Exposure of the bottom sandstone unit of a
“double ledge’’ sandstone in the Atoka Formation at mileage
20.8. The ‘‘double ledge’” sandstone and the basal sandstone
of the Atoka Formation extends eastward for more than

120 miles.

Figure 6. STOP 1-2. Sandstone in the Atoka Formation.
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Description

Entrance to SEFOR to east. Experimental Breeder Reactor site.

Strickler, Arkansas. Falls Creek Freewill Baptist Church to the north.

Turn left (southwest) on dirt road west of Falls Creek.

Almosta Ranch on the west.

Good exposure of Atoka to the west.

Bug Scuffle Community Church to the east.

Junction with Forest Service Road, turn right (west).

STOP 1 - 3 - Switchback Lake. Plate 3, Figures 7, 8. Two sequences of Atoka sandstone are
exposed and each can be classified as a part of a prograding delta. The lower sequence is capped
distributary channel deposits, and the upper sequence is capped by either off-shore bar or river
mouth deposits. Note the mound of travertine under the cliff, also the abundant brachiopods near
the base of the cliff-forming sandstone. Turn around and go east.

Junction with road, continue southeast.

Power line

Junction with road from the east, continue south.

Bridge over Lee Creek.

STOP 1 - 4 - Lee Creek. Plate 4, Figure 9, 10. Junction with road from the east. Atoka sandstone
with plant and marine fossils. Park buses and walk to the outcrop on stream. Fringe deposits with
the more sandy parts being deposited closer to the delta front (shoreline). If all the sediments
exposed at this stop are fringe deposits, then delta front never reached this area. However, the
plant fragments would seem to indicate its nearby presence.

Outcrop of Atoka sandstone to the east.
Junction with dirt road, stay on Hwy. 220.

Dip, low-water bridge.

STOP 1 - 5. Plate 5, Figures 11, 12. Atoka shale, siltstone and sandstone to the east. Excellent
exposure of distributary channel deposits and the underlying fringe deposits (Figures 11 and 12).
Is the cross-bedded limy sandstone at the top of Figure 11 part of the channel deposits, or is it
beach sand or off-shore bar deposits?

Outcrop of Atoka shale and sandstone to the west.
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Figure 7. STOP 1-3. Switchback Lake, Atoka Formation. Delta fringe deposits overlain by distributary channel
deposits (line of icicles).

Figure 8. STOP 1-3. Switchback Lake. Fringe deposits overlain by cross-bedded distributary channel deposits.

12
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