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“SOME PHILOSOPHICAL NOTES ON THIS PROFESSION OF OURS”

George Dillon*

It has always been with a certain whimsical
pride that geologists point out that the occasion
seldom arises when geologists are in complete
agreement in any particular phase of petroleum
geology. What to one geologist may be considered
a poor economic risk represents to another, with
the addition of a few extenuating factors, an excep-
tionally good risk.

This difference of opinion sometimes results in
new wildcat discoveries and sometimes, perhaps
more often, in dry holes. Nevertheless, this is the
basis on which geologists work. This rather pecu-
liar professional outlook can be viewed two ways;
either the operating companies are satisfied with
the geological success ratio as it is, or else as some
professional men in other phases of the industry
have uncharitably put it, “They just ain’t caught
on to your little game yet”.

During the past fifty years, however, and let us
all be very honest, if any region ever fit the picture
of a completely condemned area, the QOuachita
Mountains would come as close as any to being
completely condemned and for any number of excel-
lent geological reasons. Not all of us, to be sure
hold such a dim view of the Ouachitas, but most of
us do tend to guffaw a bit when a non-professional
mentions its possible potential.

Cases such as this lead to embarrassment and
to one of the more interesting paradoxes of our
profession. On the one hand our most chronic com-
plaint is that management fails to give the con-
sideration we think due our ideas and recommenda-
tions, while on the other, we find to our chagrin
that an area almost universally condemned is sud-
denly discovered to be a new potential gas province
because an oil company drills a wildcat well justi-
fied on no stronger grounds than that the acreage
is expiring.

We can all assume that it is probable that some-
time in the future we will find ourselves geologic-
ally involved with this southern Arkansas Valley-
Quachita Mountain relationship in some degree,

*Geologist, Arkansas Louisiana Gas Company, Ft. Smith, Ark.

and it was for this reason that the idea of this field
trip was conceived. The primary purpose of this
trip is to profit by the experience of those more
familiar with the area than most of us can reason-
ably be expected to be, to meet and glean from one
another every particle of information we can of the
area, to trade ideas and to defend viewpoints
against those who disagree.

The writer knows personally that it is a most
humbling experience to work in the Ouachita
Mountains. It is not without some wry humor that
the writer remembers the first time that he ran
into a field situation involving horizontal beds
abutting against vertical beds, and of his frantic
groping for a solution, of his discovering after
three days of extensive field work that it repre-
sented a fault gouge zone of large areal extent, and
to discover still further that he had been mapping
the bottoms of overturned beds and that that nice
little anticline he had been mapping was not really
an anticline after all. This problem of what repre-
sents true bedding in the Ouachitas has been
plaguing geologists for years and will probably
continue to do so.

There is a tendency among younger geologists
to criticize older geological work on the grounds
that it is too sketchy, or because it may contain
errors of varying significance. The writer thinks
that it should be pointed out that, after all, basic
geologic principles have not changed through the
years and the fact that it was done “the hard way”
(on foot) could give it more credence than if it
were done with aerial photos and by jeep by virtue
of the simple fact that it was painstakingly done.
It has always been the writer’s personal opinion
that until a geologist has attempted to do extensive
field work without the aid of aerial photographs
automobiles, road maps or even roads, he should
be very slow to criticize.

Now that the philosophy has been exhausted,
those of us involved in assembling and conducting
this field trip welcome all of you and trust you
will find the trip interesting and informative,



TENTATIVE CORRELATION OF PALEOZOIC ROCKS [N THE OZARK,
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Mississippi Geological Society, May 3—-6, 1962.
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NOTES ON THE GEOLOGY OF THE EASTERNMOST FRONTAL OUACHITAS—
SOUTHEAST ARKANSAS VALLEY AREA, ARKANSAS

Charles G. Stone*

Introduction

This discussion is based on recent field mapping
by the writer in the general area of the Frontal
QOuachitas and the Arkansas Valley that will be
traversed on the first day of the field trip. The
route also crosses the Benton-Broken Bow Uplift,
(the last 15 miles from Jessieville to Hot Springs).
However, since time did not permit the inclusion
of scheduled stops, the geologic description of this
portion of the route has been limited to outcrop
descriptions in the road log.

At their eastern end the Frontal Ouachitas are
bordered by the Arkansas Valley on the north and
the Benton-Broken Bow Uplift on the south. In
this area the Frontal Quachitas are not everywhere
sharply defined but in general they comprise an
east-west trending structural belt characterized
by steep narrow folds locally overturned and ac-
companied by major thrust faults. Formations
exposed are the Stanley Shale, Jackfork Sandstone
and Atoka Formation.

In contrast to the Frontal Quachitas the south-
eastern Arkansas Valley area is characterized by
simpler structures; broader more gentle folds and
less faulting., Sandstones and shales of the Atoka
Formation are the surface rock over most of the
area, but the Hartshorne Sandstone and McAlester
Shale are preserved locally in synclines.

Formation Descriptions

Stanley Shale. The Stanley Shale is the domi-
nant rock unit in the area between the Panther
Creek and Ti Valley (?) faults. Outerops have not
been observed north of the Ti Valley (?) fault.
South of the Panther Creek fault it occurs in syn-
clinal remnants surrounded by Arkansas Novacu-
lite and older rocks.

In this area the Stanley has been divided into
an upper and lower lithic unit. The lower is com-
posed essentially of gray silty shale, with numer-
ous slump-slide sandstone, siltstone and a few chert
masses. The extreme lower portions commonly has
buff to gray shales and thin gray to white chert.
The Stanley is apparently conformable with the
underlying Arkansas Novaculite. This unit is
probably about 4,000 feet thick in the area. This

*Geologist, Arkansas Geological Commission, Little Rock.

lower lithic unit is believed to be Mississippian and
at least in part, Meramecian in age.

The upper lithic unit is primarily shale but con-
tains more sandstone than the lower unit. It is
characterized by slump-slide sandstone masses
some of which occasionally contain a thin outer
rim or coating of highly fossiliferous, reef like
sandstone. Some large sandstone masses that oc-
cur as lenticular channels are also believed to have
originated through submarine slumping and slid-
ing. Worm trails are numerous on tops of many
sandstone beds. Plant fossils are common in some
sandstone masses. Certain thin sandstone beds
indicate a high degree of sediment flow. Other thin
sandstones laterally in the same zone may have
delicate flute casts on the bottom with worm trails
on top indicating turbidity currents. The unit is
thought to be about 2,000 feet thick in the area.
Fossils collected from one of these slump-slide sand-
stone masses in Burns Park in North Little Rock,
have been preliminarily determined as probably
Morrowan by MacKenzie Gordon (personal com-
munication) of the U. S. Geological Survey. This
zone is about 800 feet stratigraphically below the
basal Jackfork, which occurs on Big Rock Moun-
tain to the south. : ¥

At the Lake Winona spillway about 20 miles
west of Little Rock, numerous slump and erratic
masses of gray to white chert, siliceous shale,
sandstone and siltstone some of which are fossil-
iferous, occur in the Upper Stanley. A collection
of fossils from a small lense-shaped claystone mass
at this locality has been determined by MacKenzie
Gordon (personal communication) of the U. S.
Gealogical Survey as being Late Mississippian.
This material is probably not over 1,000 feet strati-
graphically below the basal Jackfork which out-
crops about one mile to the west.

Near Forked Mountain slump-slide or erratic
masses of limestone are believed to occur in the
Upper Stanley. They have been determined to be
of Pitkin age by MacKenzie Gordon (personal com-
munication) and Maxim K. Elias. (See side trip
in first day road log.)

Eastward from the Forked Mountain-Lake Wi-
nona area siliceous shales or cherts seem to be
generally absent in the Upper Stanley.



The Stanley slump-slide masses indicate wild-
flysch. Some beds indicate sediment flows. Still
others indicate turbidity flow. Much of the sedi-
ment of the Stanley appears to have been derived
from the east-southeast. However, some of the
slump-slide masses were probably derived from the
north.

Jackfork Sandstone. The Jackfork oceurs in
this region between the Panther Creek and Ti Val-
ley (?) faults, primarily as synclinal, or as faulted
remnants. It has not been found on the surface
north of the Ti Valley (?) fault. South of the
Panther Creek fault it does not outcrop, except in
the southern Ouachitas.

Along the Marche syncline in the Sylvan Hills-
Camp Robinson area north of North Little Rock,
about 2,000 feet of the lower Jackfork is present.
This represents the greatest thickness in this area.
The Jackfork is composed of alternating massive
sandstone and shale units. The sandstone is com-
monly fine-grained but contains some coarse sand
grains indicating a possible bimodal origin. Worm
trails are common on some of the shales. Plant
fragments are found in some sandstones. Scant
invertebrate remains have been found in conglom-
erates in the basal sandstone bed at a few localities.
Large individual channels are common in the basal
sandstone units. The basal Jackfork is transgres-
sive to the north in this area.

There are a few bottom markings present on
some of the sandstone beds, however, they are rare.
The sandstones exhibit good lineations, sharp con-
tacts with shale above and below, shale blebs and
masses in siltstones, and some cross-stratification.
There is a general lack of sorting in the siltstone
and sandstone beds. Also there is generally the
absence of noticeable grading of beds. These are
characteristics of sediment flows so dense that
little water was entrained and turbulence was not
developed.

The Jackfork, however, throughout most of the
Ouachita region is thought to be mainly turbidity
current or flysch type of deposition. For instance,
in the Arkadelphia area in the southern Ouachitas,
the Jackfork displays turbidity deposition features.
Prod casts, flute casts and graded bedding are com-
mon. The bottom markings indicate that in most
places the turbidity currents moved westward
down the axis of the paleoslope. Coarse fossilifer-
ous grits are common at the base of the massive
sandstone units.

The Frontal Quachita zone near Little Rock
represents a more nearshore environment than the

Jackfork in the southern Ouachita-Arkadelphia
area. The Jackfork sediments were primarily
derived from the east-southeast.

MacKenzie Gordon (personal communication)
has recently examined additional fossiliferous
rocks from the basal Jackfork from near Pulaski
Station in Little Rock. He states that it is still
considered as Morrowan, as were the original sam-
ples collected by Miser and Girty in 1927.

Johns Valley Shale. The Johns Valley Shale has
not been noted in the northeastern Ouachitas of
Arkansas, primarily because of the aforementioned
Ti Valley (?) fault which thrusts Stanley over
Atoka, and the fact that the synclines to the south
of this fault are not deeply enough folded to retain
Johns Valley remnants.

Atoka Formation. The Atoka comprises prac-
tically all the surface rock in the region north of
the Ti Valley (?) fault. It has not been noted to
the south of this fault in this area. Miser and Pur-
due describe two narrow east-west belts in the
southern Ouachitas of Arkansas.

In this Frontal Quachita-Arkansas Valley area
the Atoka has been divided into three lithic units,
lower, middle and upper.

The lower lithic unit in the Frontal Ouachita
zone consists of approximately 12,000 feet of thin
alternating sandstone, siltstone and shale beds of
near equal proportions. A type of graded bedding,
convolute bedding, several varieties of laminations
and flute casts are characteristic of this unit. Rip-
ple marks are found on top of some beds. Inverte-
brate animal remains are rare, although a few
crinoidal columnals have been found in some sand-
stone beds. Coalified plant fragments and coarse
mica are characteristic of some siltstones. Plant
fragments occur locally in the sandstones. Sedi-
ments of the lower unit apparently were deposited
in a fairly deep basinal environment. Bottom mark-
ings on the sandstone beds indicate turbidity cur-
rent origin with a paleocurrent from the east-
southeast.

Northward in the Arkansas Valley in the Con-
way-Morrilton area this unit thins very rapidly in
a hinge line or series of hinge lines and passes into
a narrow transition zone resembling sediment flow
deposits. The sediments of this transition zone
were probably being derived from both the north
and the east. Farther north this unit passes into
a shelf-littoral type environment. The Lower Atoka
is thought to be a transgressive unit in the Frontal
Ouachita-Arkansas Valley area and the middle or
upper portions of the units are thought to be



T
JOHNSON J

-
A

L. |ARKANSA |'
‘) ' CONWAY I-——-——-—-J—-.....__ _____ i
L‘ i 1 POPE ! —!_
™ VALLEY |
LOGAN l '—\‘ g |
-_-: i 'a FAULKNER I WHITE

.l
!

LONOKE

L

LITTLE R OCi(

M MOUNTA

I GRANT

-4
l g by A !
l a :—- SALINE .'-'n-'.'i" \/ /
I k. =0 . —7<1?' R —
b R “& Lo
! GARLAND :} .['i ..:.. O P" ‘i
i '-..'-. I
I Q’fim' SPR:_EQE___;__i"_. £y e, .
I ! 0 tli— i
I :. p— i — ] I
' HOT spnu;c: ] \/\ J/ I jgFrersoN
F ) \) A g
l

e ——— e 4 :
i3 O

nn%‘\“n“l“ FIELD TRIP ROUTE

REVERSE FAULTING IN THE EASTERN
FRONTAL OUACHITAS—SOUTHEASTERN
ARKANSAS VALLEY REGION, ARKANSAS.




equivalent to the Lower Atoka in the Boston Moun-
tains. The basal portions of the Lower Atoka as
mapped in the Frontal Ouachitas may well be
equivalent in part to the Morrow.

The Middle Atoka lithic unit consists of ap-
proximately 2,500 to 4,000 feet of shale and sand-
stone in the Frontal Ouachita area. It has a thick
shale section at the base overlain by three charac-
teristic, flaggy, sandstone units (The Traceable
Three) which are separated by shale intervals. The
sandstone units have many of the characteristics
of sediment flow deposition; eross-lamination, lack
of sorting, and lack of graded bedding. Ripple
marks are very common. Invertebrate fossil frag-
ments indicating transportation are numerous in
some areas. Plant fossils and traces of coal string-
ers occur at other localities. These characteristic
units have been traced on the surface throughout
most of the southern Arkansas Valley-northeast
Frontal Quachita region. The source of these sands
is from the east, and occasionally from the north.
To the north the Middle Atoka lithic unit appar-
ently passes into a more shelfward or deltaic
environment.

The Upper Atoka lithic unit consists of approxi-
mately 5,000 feet of section in the Frontal Oua-
chitas. Shale predominates in the unit, although
there are numerous sandstone beds. Ripple marks,
diastems, coal beds and small discontinuous fossil-
bearing sandstone lenses or channels are character-
istic of the unit and seem to indicate a cyclothemic
period oscillating between continental swamp-del-
taic and marine shelf-littoral conditions. Plant and
invertebrate animal remains are fairly common at
some localities. The Upper Atoka lithic unit under-
goes a uniform rate of thinning to the north across
the Arkansas Valley. The source of the sediments
is from the north, east and south. The Atoka is
apparently overlain with slight unconformity by
the Hartshorne.

The pronounced thickening of the Atoka Forma-
tion was probably caused by the rate of generally
continuous deposition keeping pace with the rate
of subsidence in a basin.

Several fossil collections have been made from
the Atoka, however their age has not yet been
determined. The author believes that the lower
portions of the lower lithic unit as mapped may
well be Morrowan in age,

Hartshorne Sandstone. The formation occurs
as comparatively small synclinal areas on Petit
Jean and Round Mountains in the area. The Hart-
shorne is composed of medium to coarse-grained,
usually massive sandstone with shaly partings.
Some units are highly cross-bedded, ripple marks
are common, and plant material is abundant in
some places. The formation varies from 140 to
225 feet thick on Petit Jean Mountain. Its
easternmost exposure, which includes only the
basal 35 feet, occurs on Round Mountain south of
Conway. The very unusual shapes and designs of
the Hartshorne outcrops on Petit Jean Mountain
are believed to be a result of zonal weathering.

The remains of invertebrate animals in the
Hartshorne Sandstone of the Arkansas Valley com-
prise only a few poorly preserved brackish-water
forms. Most of the plant remains were transported
from nearby land areas, though some may have
lived either in fresh water or in the sea.

The Hartshorne Sandstone may be an example
of molasse-type sedimentation.

McAlester Shale. The only exposure of the
McAlester Shale in this area occurs on the southern
portions of Petit Jean Mountain where approxi-
mately the lower 400 feet is exposed. It is com-
posed of gray shale, with at least one traceable
flaggy sandstone bed having some characteristics
of sediment flow deposition. One thin coal bed (the
lower Hartshorne coal) occurs at the locality.

Invertebrate fossils are sparingly present in
the Arkansas Valley at several horizons in the
McAlester Shale. The fossils are mostly pelecy-
pods, too poorly preserved to be accurately identi-
fied. Plant fossils are abundant and well preserved
at several horizons, and have served as a useful
check on their correlation. Several of the McAles-
ter Shale units are non-marine other units may
possibly represent nearshore accumulations.



ROAD LOG — FIRST DAY
Charles G. Stone

LITTLE ROCK TO HOT SPRINGS VIA VILONIA, CONWAY, MORRILTON
PETIT JEAN MOUNTAIN, PERRY, PERRYVILLE, NIMROD DAM AND HOLLIS

SUMMARY

This trip starts in the Frontal Ouachitas (which
is about 25 miles wide at Little Rock) and proceeds
northward across this complex zone into the Ar-
kansas Valley. The lunch stop will be on scenic
Petit Jean Mountain, and from there the trip con-
tinues southward across the Frontal Ouachitas end-
ing in the Zigzag Mountain section of the central
Ouachitas at Hot Springs.

*NOTE: AT 7:00 A.M. ALL CARS WILL BE
AT KROGERS ASSEMBLY AREA ON U. S.
HWY. 66 — 1.1 MILES NORTH OF ARKAN-
SAS RIVER BRIDGE

MILEAGE DESCRIPTION

0.0 Leave Sam Peck Hotel, Little Rock, Arkan-
sas and proceed east on Capitol Avenue.
In this general area a thin Tertiary section
(Midway clay, marl and limestone and
Wilcox sand and clay) lies unconformably
on Stanley Shale (Mississippian-Pennsyl-
vanian). This is the Fall Line separating
the Mississippi Embayment from the Pale-
ozoic Highlands.

0.2 Turn right on S. Spring Street,

0.25 Turn right on W. 6th Street.

0.3 Turn right on S. Broadway (Hwys. 5-65-
67-70-167).

0.8 Arkansas River. About ten blocks down-
stream is the original Little Rock outcrop.
It is a large sandstone slump-slide mass in
the upper part of the Stanley Shale.

1.2 North Little Rock, Arkansas. Turn left,
follow U. S. Hwy. 65.

* 2.3 Kroger Store Assembly Point. Proceed
west on W. 13th Street.

2.75 Turn right on N. Crutcher Street. Boone
Park Elementary School on left side of
road.

2.95 Turn left on W. 16th Street.

3.3 Turn right on N. Julian.

3.35 Turn left on W. Long 17th Street.

3.565 Outerop of shale and siltstone in upper por-
tions of Stanley Shale. Jackfork on Big
Rock Mountain to right.

3.7 Turn right at dirt road. Arkansas River
on left.

4.55 STOP 1. BIG ROCK JACKFORK QUAR-
RY. Excellent basal Jackfork exposures.
Good example of sediment flow deposition,
Numerous individual channel sandstone
masses. Some minor bedding plane faults.
Traces of plant and invertebrate fossils.

5.4 Retrace steps, turn left.

5.65 Continue down W. Long 17th Street.

5,95 Turnleft on N. Crutcher.

6.1 Turn right on W. 18th Street.

6.6 Junction U. 8. Hwy. 65, turn left, follow
U. S. Hwy. 65.

7.25 Stanley-Jackfork contact along axis of Big
Rock syncline. Small bedding-plane fault
along contact indicates that Jackfork has
moved up both flanks of syncline at this
locality. Small quartz veins common.

8.6 STOP 2. UPPER STANLEY SHALE. This
fine exposure occurs near the axis of the
Maumelle anticline. Numerous slump-slide
masses of sandstone occur in this and other
similar outcrops in the region. The bed-
ding is literally in all directions. Cleavage
is toward the north. Small faults are com-
mon. Use caution; heavy, fast traffic.
Several of these slump-slide masses ex-
posed in the Burns Park area about one
mile west of here contain an outer layer
of highly-fossiliferous material suggesting
two or more periods of slumping. These
fossiliferous slump-slide sandstone masses
are characteristic of the Upper Stanley
unit.

9.25 Turn left on Military Road. To the north-
west about 114 miles is the Jeffrey Stone
quarry which is in the lower Jackfork
Sandstone. At the quarry many unusual
minerals such as, rectorite and silica gel
occur in small quartz veins. Messrs. Milton
and Miser of the U. S. Geological Survey
are preparing a paper on these minerals.

9.4 Turn left on Parkway Drive.

9.75 Faulted zone in upper portions of Stanley
on left side of road.

10.7 Turn left on W. 41 Street.
11.0 Turn left on Camp Robinson Road.



11.95
12.4
12.7
12.9
13.5

14.55

16.2

17.25

18.35
18.8

19.2
19.45
20.25

20.95
22.45

22.8

Upper Stanley Shale outerop on right.
Fork in road, continue right.

Basal Jackfork outcrops.

Railroad crossing -— Catholic Orphanage
on left,

Camp Robinson (formerly Camp Pike)
on left,

Continue right on west Maryland Avenue.
In this general area we are along the axis
of the Marche syncline. The rocks exposed
in this synclinal area are believed to repre-
sent the greatest exposed sequence of Jack-
fork in the eastern Frontal Ouachitas of
Arkansas (probably about the lower 2,000
feet of Jackfork). The Jackfork is only
present in the region as synclinal or faulted
remnants south of the Ti Valley (?) fault
which has thrust Stanley over Atoka.
The upper portions of the Jackfork and the
Johns Valley Shale are not present at the
surface in the northeastern Ouachitas.
Sylvan Hills, Arkansas. Turn left on Hwy.
5. In this area flagstone is quarried from
the upper Jackfork.

Junction of Kellogg Avenue, continue on
Hwy. 5. The Kellogg mine is located one-
half mile to the north. Quartz veins con-
taining lead, zine, and silver minerals occur
in a highly fractured zone in the Upper
Stanley Shale.

Stanley-Jackfork contact.

Sandstone in the Upper Stanley Shale.
This clean sandstone resembles those in the
Jackfork, however, it is very lenticular and
variable in character.

Kellogg Creek.

Gravel Ridge Community.

Approximate trace of Ti Valley (?) fault.
The Stanley Shale is thrust northward over
the Lower Atoka lithic unit. West of here
a few miles the Stanley rests on Middle
Atoka.

The Ti Valley (?) fault is the major thrust
fault in the Frontal Quachitas in this re-
gion, Surface mapping indicates that this
fault probably has a lateral displacement
of about 15-20 miles.

Bayou Meto Creek. Lower Atoka rocks are
exposed here.

Entrance Little Rock Air Force Base. Con-
tinue on Hwy. 5.

Bottom markings on Lower Atoka sand-
stones.
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Fourche LaFave River thrust fault. The
fault is well exposed at the Air Base to the
east. This is one of the most prominent
faults in the Frontal Quachitas of Arkan-
sas, possibly extending from the Waldron
Quadrangle eastward into this area. The
displacement is only a few thousand feet.

OPTIONAL STOP. Lower flaggy sand-
stone bed of “Traceable Three” of Middle
Atoka. Illustrates excellent sediment flow
features such as cross-lamination. Ripple
marks present on top of beds. Scattered
quartz veins. A few slickensided surfaces.
Middle bed of “Traceable Three”. This unit
is somewhat fossiliferous at this locality.
One mile to the west it is highly-fossilifer-
ous,

Upper bed of “Traceable Three”.

Thin sandstone in lower portions of Upper
Atoka lithic unit.

Approximate axis of Cato syncline in Up-
per Atoka shale.

To right rear is Prairie Peak which repre-
sents a channel sandstone developed in
lower portions of Upper Atoka.

Another exposure of this channel sand-
stone.

Upper bed of “Traceable Three”.

Middle bed of “Traceable Three”.

Lower bed of “Traceable Three”.

Broad shale valley at base of Middle Atoka
lithic unit.

Upper part of Lower Atoka lithic unit.

STOP 3. BEDS OF MIDDLE PORTIONS
OF LOWER ATOKA LITHIC UNIT. Al
ternating sandstone, shale, siltstone beds
in Lower Atoka. Turbidity current deposi-
tion characterized by graded bedding, and
bottom or sole markings (flute casts, ete.).
Siltstones commonly contain coal frag-
ments which characterize certain portions
of the Lower Atoka.

Typical bottom markings in lower portions
of Lower Atoka.

Enter Faulkner County.

Axis of Bayou Meto anticline.

Highly faulted zone on right, This extreme
Lower Atoka (?) shale has been thrust
over middle portions of Lower Atoka along
the northern flank of the Bayou Meto anti-
cline. This shale is about 18,000 feet strati-
graphically below the Hartshorne Sand-
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stone which outcrops on Round Mountain
a few miles west of here.

Top bed of Lower Atoka.

Otto, Arkansas.

Thick shale section at base of Middle Atoka
lithic unit. o

Lower bed of “Traceable Three”.

Middle bed of “Traceable Three”.

Upper bed of “Traceable Three”.
Numerous “pimple mounds” on right side
of road developed in colluvial or second
bottom alluvial-colluvial deposits.
Sandstone in lower portions of Upper
Atoka. Several small channels or diastems
are present.

Crossing south fork of Cypress Bayou.
Axis of Conway syncline.

City limits of Vilonia.

Junction of U. S. Hwy. 64, Turn left, fol-
low U. S. Hwy. 64.

Ridge on right represents ‘“Traceable
Three” on south flank of Cadron anticline.
We will follow this structure into Conway,
Arkansas.

On left is quarry in channel sandstone in

lower portions of Upper Atoka.

Thin sandstone in lower portions of Upper
Atoka.

Excellent exposure of a small dip-slip fault.
Slickensided surfaces are common. The
clay mineral, dickite, is present in the zone
and indicates faulting elsewhere in the Ar-
kansas Valley region.

City limits of Conway, Arkansas. Follow
U. S. Hwy. 64 through Conway.

STOP 4. UPPER BED OF “TRACEABLE
THREE” OF MIDDLE ATOKA. This out-
crop occurs on the south flank of the Cad-
ron anticline. It illustrates distinctive
bedding features of sediment flows. Ripple
marks are present on top of the flaggy
beds. Plant fragments are also common.
The Shell Oil Company No. 1 C. Stewart,
a dry and abandoned gas test recently
drilled in 26-6N-14W, on the north flank
of this structure, was spudded near the
base of the Middle Atoka and reportedly
encountered Fayetteville Formation at
6,618 feet. Total depth was 9,383 feet.

Prominent ridge to right (about 24 of a
mile) represents upper portions of Lower
Atoka, along faulted axis of Cadron anti-
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cline. The Lower Atoka exposed in this
area might be considered as transitional
both in character and type of deposition be-
tween the turbidity unit to the south and
the more shelfward facies to the north.
Railroad bridge.

Enter Conway County.

Axis of westward plunging Cadron anti-
cline. Ross Creek (?) fault which has a
displacement of 10-15 thousand feet in the
Casa-Perry area continues along this struc-
ture but has considerably less displace-
ment. It iz present as several faults of
lesser magnitude. Some overturning of
surface outcrops result from this faulting.
Bed of “Traceable Three”.

Thin sandstone in lower portion of Upper
Atoka. Axis of Menifee syncline.
Menifee, Arkansas. Slightly north of axis
of westward plunging Menifee syncline.
Ridge to north represents ‘“Traceable
Three” along south flank of Morrilton anti-
cline.

City limits of Plumerville.

Junction of Arkansas Hwy. 92. Axis of
Morrilton anticline a few hundred yards to
north exposes top of Lower Atoka unit.
Several small reverse fault zones are also
exposed locally causing some overturning.
Croneis reports that a well drilled on this
structure near here furnished gas that was
used commercially in Plumerville in 1905
and 1906. An Atlas missile site to north
about one mile.

We are now traveling through units de-
veloped at the base of the Upper Atoka. In
this area they have many features related
to the “Traceable Three”.

The “Traceable Three” outcrops on the
ridge to the north. In this region and
farther north they appear to be somewhat
transitional in character between sediment
flow and littoral deposition.

Morrilton city limits. Morrilton anticline
plunges to west in this area. The Atkins
anticline on to west a few miles is probably
a different structure.

Junction U. 8. Hwy. 64 and Arkansas Hwy.
9. Turn left on Hwy. 9 and cross railroad
tracks.

Intersection — turn left. Follow Hwy. 9.
Junction — Proceed right on Hwy. 9.
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Sandstone bed in lower portions of Upper
Atoka.

Sandstone bed overlying last unit in lower
portions of Upper Atoka.

Lower.terrace of Arkansas River.
Arkansas River. Good shale outcrop on
right in Upper Atoka. Petit Jean Mountain
to west.

Alluvial bottom of the Arkansas River.
Shale and siltstone in Upper Atoka.
Home of W. J. Sadler, who first showed
samples of Oppello breccia to Dr. Croneis.
Oppello breccia is approximately 250 yards
west of here on the west side of small pond.
Oppello, Arkansas.

Junction Hwy. 9 and 154. Turn right on
Hwy. 154 to Petit Jean Mountain.

For next few miles we will be driving
through lower terrace material of the Ar-
kansas River. Arkansas River alluvium is
on right. Some colluvial deposits are pres-
ent at some places on left side of road.
Entering Ada Valley near axis of small
Ada anticline, Petit Jean Mountain (Hart-
shorne) on right. Blue Point Mountain
(Hartshorne) nearest ridge on left. Perry-
ville Mountain (Lower Atoka) farthest
ridge on left in distance.

The Sinclair Qil and Gas Company No. 1 W,
Rockefeller a dry and abandoned gas test
recently drilled in 8-5N-17W (a few hun-
dred yards south of here), was spudded
in Upper Atoka shale and reportedly was
in sand and shale at total depth of 11,850
feet. A Pitkin (?) call was made at 9,110
feet.

Small high angle reverse fault in extreme
Upper Atoka shale and siltstone. Up-
thrown block to south. Numerous small
channels exhibited in subsequent outcrops
of Upper Atoka. Petit Jean Rock (Hart-
shorne) directly above and beautiful view
of Arkansas River below.
Atoka-Hartshorne contact. Locally coal
bed near top of Atoka.

Petit Jean grave to right.

Junction — continue left.

In this general area a number of “pimple
mounds” are developed in colluvial deposits
which rest directly on Hartshorne Sand-
stone.

Petit Jean Park Headquarters.

Turn right on Boat House Drive.
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LUNCH STOP. This is an unusually scenic
locality and worth investigating during the
lunch stop. After lunch we plan to visit
Winrock Farm, the home of Winthrop
Rockefeller, and the scenic and geologically
interesting Cedar Falls.

Turn right.

Junction left to Indian Cave and Red Bluff
Drive — turn right to Rockefeller’s home
and farm (Winrock).

Winrock farm on left.

Winrock grass farm. Turn left.

Scenic view to right, town of Atkins to
north, Arkansas River in distance, Petit
Jean River directly below.

Small building stone quarry in Hartshorne
Sandstone.

Large house on right is home of Winthrop
Rockefeller.

Winrock dairy barn. Return to Winrock
grass farm and turn right to lunch area.
Turn right.

Turn right on Hwy. 154,

Turn right to Cedar Falls.

STOP 5. CEDAR FALLS. Cedar Falls
plunges from Hartshorne Sandstone into
shales and siltstones of extreme Upper
Atoka. Rock prominences found at this
locality are typical of many other areas on
Petit Jean Mountain. There is a small un-
conformity at the base of the Hartshorne.
The many unusual structures, features and
designs present in outcrops of Hartshorne
Sandstone near the parking area are be-
lieved to partly be the result of zonal
weathering on bedding, cross-bedding and
fracture surfaces. McAlester Shale occurs
about two miles south of this area along
the axis of the Poteau syncline. Return to
Oppello along Hwy. 154.

Oppello, Arkansas. Junction Hwys. 154
and 9. Turn right on Hwy. 9. For next few
miles you will see the lower terrace of the
Arkansas River and colluvial material.
Cypress Creek. '

Town of Perry, Arkansas, junction of
Hwys. 9 and 10. You are now crossing Ross
Creek (?) fault. Lower portions of Lower
Atoka, to the south, have been thrust over
Upper Atoka to the north. The displace-
ment at this particular locality is about
13,000 feet.
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Croneis measured over 9,000 feet of sec-
tion between here and Perryville, practi-
cally all of which is in the Lower Atoka
lithic unit. To the west a few miles a few
thousand more feet of Lower Atoka are be-
lieved to be exposed at the base of Croneis’
section.

STOP 6. LOWER ATOKA SECTION
(CRONEIS). Alternating sandstone, silt-
stone, and shale near middle of the Lower
Atoka lithic unit. Convolute bedding,
graded bedding, bottom markings all indi-
cate turbidity deposition. Shale generally
increases as we proceed upward in the
section.

Perryville sill (7) — covered.

Harris Creek.

Junction Hwy. 60 — continue on Hwys, 9
and 10, Perryville city limits.

Turn right on Hwy. 60. At town of Perry-
ville we are on the north flank of Fourche
La Fave syncline. At this spot we are at
the shale break below the “Traceable
Three” in the extreme lower portion of the
Middle Atoka.

View to south; Lower Atoka and Jackfork
hills in distance.

Aplin, Arkansas.

Fourche La Fave River terrace, mostly
sandstone cobbles with some chert cobbles.
Sandstone in upper portions of Lower
Atoka. Contains grit and fossil fragments
near base.

Nimrod, Arkansas.

Fourche Junction, intersection of Hwys. 7
and 60, continue straight ahead.

Turn left to Nimrod Dam.

STOP 7. NIMROD DAM. Fourche La Fave
River fault zone developed in upper por-
tions of Lower Atoka. In the vicinity of
this dam and along several roads in the
area one can see the effects of the Fourche
La Fave River fault. Dickite is present on
some fault surfaces. Return to junctions of
Hwys. 7 and 60. Proceed south on Hwy. 7.
Fourche La Fave River.

Highly fractured and jointed sandstone to
south of Fourche La Fave River fault in
upper portions of Lower Atoka lithic unit.
Highly-laminated zone at top of massive
sandstone on right side of road.
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Several small faults and folds in Lower
Atoka.

Bottom markings on sandstone in Lower
Atoka lithic unit on left side of road.
Small fault in Lower Atoka on right side
of road.

Big Cove Creek.

Small fault in Lower Atoka.

View of Stanley-Jackfork terrain to south.
Tall peak is Forked Mountain which is be-
lieved to be basal Jackfork.

Probably tear fault here.

Ti Valley (?) fault is believed to be in this
immediate area.

Overturned drag fold on left side of road.
Massive sandstone on left possibly in
Lower Atoka.

Hollis, Arkansas. The vertical dipping
sandstones are believed to be in the upper
portions of the Stanley Shale. The Hollis-
Forked Mountain area must be mapped in
more detail before many of the questions
can be answered in this region.

South Fourche River,

Disturbed shale and sandstone. Probably
in Stanley Shale.

Sam-Ann’s Cafe. Excellent food.

OPTIONAL SIDE TRIP. Junction of
North Fork Road to left.

Side Trip to Forked Mountain-Pitkin Lime-
stone erratics. Follow North Fork Road
past Lower Jackfork (?) Sandstone quarry
on right.

Continue for three miles, turn right on Qak
Mountain Road, continue for 2.8 miles. On
left side of road are siliceous shale and thin
cherts which are conodont-bearing. The
sandstone to the north contains some in-
vertebrate remains. Elias placed the Mis-
sissippian-Pennsylvanian break between
these two units. Continue for 0.2 miles to
bottom of hollow and park. Erratics are
about 24 of a mile down old logging road to
east. They occur at the bottom of the draw.
The Pitkin Limestone erratics occur in
shale and siliceous shale some of which
contain conodonts. These 6 or 7 erratics
occur as lense-shaped to rounded masses.
They vary in size from cobbles to masses
larger than a car. They are interpreted as
being slump-slide masses from the north.
One Pitkin cobble is within a sandstone



151.4

151.5
152.2

153.8
157.7
157.95

158.45
158.565

158.75
159.25
160.3
160.95
161.1

161.2
161.9
162.05

163.4

10

boulder, indicating at least two cycles of
slumping. This zone may truly be classi-
fied as wildflysch. It is my present opinion
that the erratics are in the Upper Stanley.
Slump masses in Upper Stanley. This zone
is along strike with Pitkin Limestone er-
raties which occur a few miles east of here
and are described in the Side Trip.

Bear Creek.

Vertically-dipping sandstone and shale,
possibly in Stanley Shale. For the next
few miles we are passing through a highly
complex interval of Stanley and Jackfork.
Sugar Creek.

Garland-Perry County line.

Several small folds and faults in Jackfork
(?) Sandstone.

Middle Fork Saline River.

Large quartz vein. The clay mineral rec-
torite occurs in this vein.

Iron Springs Park.

Stanley Shale outcrops.

Lower Stanley exposures.

Upper members of Arkansas Novaculite.
Middle member Arkansas Novaculite. No-
tice high degree of cleavage. The Arkansas
Novaculite in this Frontal OQuachita area is
less massive and possibly thinner than in
the Hot Springs region.

The basal portions of the Stanley to the
north of this outcrop is marked by brown-
ish-red to buff shale. This zone has been
observed at several other localities in the
(Quachitas.

Lower member of Arkansas Novaculite.
Middle Fork Saline River.

Banded slate in Womble Shale caused by
cleavage at an angle to the bedding. Miser
and Purdue describe several such occur-
rences in the Womble and Mazarn Forma-
tions in the Hot Springs district.
Jessieville, Arkansas,
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Coleman Creek.

Blakely Sandstone. This is a very fine ex-
posure showing both weathered and fresh
rock. A coarse conglomerate occurs in
some beds. Quartz veins are common.

165.5 OPTIONAL STOP. Blue Springs.
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Charlie Coleman’s quartz crystal stand.
This is an excellent place to obtain many
varieties of fine quartz crystals.
Anticlinal valley of Mazarn Shale.
QOutcrop of Blakely Sandstone.
Blakely-Womble contact. A few rounded
granitic fragments have been found at this
locality.

Mountain Valley, Arkansas. Approximate-
ly one mile to the right is Mountain Valley
spring and water-bottling plant.

Bigfork Chert.

Structural disturbance in Womble Shale.
South fork Saline River. Bigfork Chert.
Bigfork Chert exposure on right.

Bigfork Chert. Small drag folds and quartz
veins are present in this thin-bedded chert.
Junction on Hwys. 5 and 7, continue right
on Hwy. 5. Womble Shale valley with Big-
fork Chert at the west end.

Hot Springs city limits.

OPTIONAL SIDE TRIP. Hwy. 70 junc-
tion left. 0.15 miles massive lower member
of Arkansas Novaculite, 0.2 miles farther
Polk Creek Shale outcrop, 0.3 farther out-
crop of Missouri Mountain Shale overlain
by massive lower member of Arkansas
Novaculite.

The Vapors. Bigfork Chert exposed in
rear.

Majestic Hotel. Directly across street is
massive bed of Lower Novaculite.

END OF ROAD LOG FOR FIRST DAY















































































































