





dvN X30N1 SVSNVMHY NI LSIMHLEON ‘NOILYIWHOS D —

VMOLV JHL 40 1HVd H3IMO1 ANV 37aaIW IHL
40 LN3IWNOYIANIT TVNOILISOd3a Q3ZITVHINID — Lg anbiy a10us Ains ﬁ

avoymins | AR

|||\\ .@
aan ..ax/.ﬁg\(@

AT
duoysis Apuos | TN
. Y

duoispuos A4s |4

NOILVYNVId X3

‘M9Z M NL'L ‘wog awo1 suod @

” "MEZYIUNIIL
*aj11aswi012 (B

siudaind Kipiqs
kq panow DBwilaq
« . -~
£015 pup ‘418 ‘pung

V0930

18MO[ pUe 3|pPIW Uf SIUBWIPIS

. teag - USWUOI[AUD Jlaus .
Mp2'¥'N21 ‘oinyd y — -
@ 104uauI4U0D 4o aBp3 HUIWUOIIAUD }13YsS 1D4UIULUOD -
T L g OO -
YIS AN AN A < A SR s A TN N AR ey A T
PR NN o Ay 3‘3)@(§>>wm(.>v«(??x.w§g«>««byh TR AR | ‘wisoq dasp
T YT . n— — — YA A
T T - T o T e i 4O 2903 10U0IBa) Bys 0} BuIWIOHUOD
A >.\o\(..‘<,>P A 8( ..... T T U] PJOM SaM O) PIDMYINOS WOJs PIBUDYD Yinosg ——yj}i0ON
RSO AN A0 Ay U B R0 0 0 A e S S | —— 3302102 3uj 4o uoH2p 24s @ Puo ()
! e S —— R My $31411090| UIIM}IIQ FIIYMIWOS "PIOMYINOS
” e e T — Rl o —— — Buimo) SO $,udaind K}1p1qin} dyy Bujmoys
i — ! Aq pazjipap: $) JUIWUOIIAUI |0UOIjIs0dag
i \
i

47



MILEAGE

DESCRIPTION

The top of the lower Atoka, as exposed at the south end of Blue Mountain
Dam in sec. 15, T. 5 N., R. 25 W. (Locality C, Figure 21), consists of sand-
stone, siltstone, and shale deposited in a marine environment. The depth of
water is conjectural because most of the exposed rocks at the dam site and
in the immediate vicinity contain few criteria that would indicate that they
were deposited in shallow-water above wave base. Abundant features in this
area indicate soft-sediment slump and flow, as well as erosion and deposi-
tion caused by turbidity currents. At this locality the slope gradient was
steep enough to permit soft-sediment flow within a bed and aiso to permit
blocks as large as 10 feet square of bedded sediments to slump or slide
downhill. The slope gradient was also great enough to support turbidity
currents, some of which eroded channels in the earlier sediments in which
these or subsequent turbidity currents deposited sand.

The lower Atoka Formation, as exposed north of Chula along the Forest
Service road in sec. 8, T. 2 N., R. 24 W. (Locality D, Figure 21), consists
of sandstone, siltstone, and shale, and is a classic example of flysch, in the
sense that flysch is characterized by being gradational rhythmic depositional
cycles of sandstone, to siltstone, to shale, with a sharp contact at the base
of the sandstone and each rhythmic unit being widespread laterally. Here
the middle part of the Atoka Formation was deposited on a slope with a
gradient that may have been great enough to sustain the turbidity currents,
or the slope gradient may have been comparatively flat and the turbidity
currents, through their momentum, were extended this far into the deposi-
tional basin.

Return to Danville, Arkansas, same as mileage 28.9, and resume road log
for second day.

28.9

294

29.6

29.7

30.7

31.2

Junction of Ark. Hwys 10 and 27. Continue south on Ark. Hwys 27 and 10.
Bridge over Petit Jean River.

Downtown Danville, Arkansas.

Junction of Ark. Hwy 10 to the east (left), continue south on Ark. Hwy 27.
Junction with Ark. Hwy 8, continue south on Hwy 27.

STOP 2 - 2: Lower Atoka Flysch (Plate 13).

Exposures of alternating sandstone, siltstone, and shale in the lower part of
the Atoka Formation. Some submarine fan channel sequences occur in the
section with “thinning” of beds upwards, and ‘‘fining” of the grain size

upwards. This interval likely fits into the middle submarine fan facies of
Mutti - Ricci Lucchi.
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MILEAGE DESCRIPTION

31.2 (cont.) This is typical sandy flysch sequence. A fault with about 15,000 feet of
displacement thrusts lower Atoka onto middle Atoka immediately north
of this locality.

318 Alternating sandstones, siltstones, and shales in the lower Atoka, with good
bottom marks and other flysch features (Figure 22).

32.4 About 2 miles to the west the Phillips Petroleum Company No. 1 Govern-
ment well (Sec. 14, T. 4 N., R. 23 W.) was drilled to a depth of 10,018 feet
without a show of gas. The well did not penetrate through this faulted
anticlinal block of lower Atoka.

34.2 Contact between the lower and middle units of the Atoka Formation.
376 Junction of Ark. Hwys 27 and 28, continue west (right) on Hwy 27.
39.5 Downtown Rover, Arkansas, continue south (left) on Hwy 27. Note the thin

terrace gravel deposits.

40.9 Bridge over Fourche La Fave River and approximate axis of the Fourche
La Fave syncline.

416 Thrust faulted contact between middle and lower Atoka Formation. You are
traveling across over 15,000 feet of generally steep northward dipping
sandy flysch facies of the lower Atoka Formation for the next 5.6 miles
to mileage 47.2.

42.4 Enter Quachita National Forest.

46.9 Alternating sandstone and shale flysch sequence in the lower part of the
Atoka Formation. Note the steep northward dip.

478 Highly faulted clayey shale and some thin sandstone and concretions in the
Johns Valley Shale. Slickensides with the clay mineral dickite are common
in most of the Johns Valley exposures in the area. About 8.4 miles to the
east on the north side of Ark. Hwy 314 in the SE¥% NE% sec. 31, T. 3 N.,
R. 21 W., about three miles east of Steve, Arkansas, the Johns Valley Shale
contains a discontinuous mass of silty limestone with Morrowan fossils
(Mackenzie Gordon, Jr., written communication). Limestones and other
platform lithologies, often in the form of erratic masses, commonly form
wildflysch deposits farther to the west in the frontal Ouachita Mountains,
but are exceedingly rare in this area.

48.1 Downtown Onyx, Arkansas, junction with Ark. Hwy 314 to the west.
Continue south on Hwy 27.

48 .3 South Fork of the Fourche La Fave River.

50



MILEAGE

49.3

49.6

50.4

50.9

53.1

54.3

54.6

55.3

56.6

56.7

57.4

57.7

58.4

DESCRIPTION

Intensely faulted Johns Valley Shale. This exposure shows both thin beds
and lenticular glumpy masses of sandstone in the shaly sequence.

Faulted Jackfork sandstone and shale.

Interbedded Johns Valley shale and sandstone adjacent to local
Weyerhaeuser headquarters. Note the numerous bottom marks on the thin,
graded, cross-laminated sandstones.

Exposure of Johns Valley Shale, with slickensides, dickite, lenticular sand-
stone masses and some dark gray chert.

Johns Valley Shale, note abundant ripple marks on the top of the sandstone.
The Johns Valley Shale has an estimated total thickness of 1500 feet or
more in the area.

Bridge over Robertson Creek.
Downtown Aly, Arkansas.

Faulted Jackfork Sandstone with some small quartz veins and crystals. You
are probably in middle Jackfork for the next 1.1 miles to mileage 57.0.
Note abundant partially round (glumps) to round (gloops) of sandstone
which are generally indicators of the middle unit of the Jackfork Sandstone
in the frontal Ouachita Mountains. The Jackfork has an estimated total
thickness of about 6000 feet in the area.

Irons Fork Creek Bridge.

STOP 2 - 3: Middle Jackfork at Irons Fork Creek (Plate 14).

Typical development of round, lenticular sandstone masses (gloops) in the
middle part of the Jackfork Sandstone (Figure 23). These sandstone masses
are completely surrounded by shale and may have bottom marks on all
’sides””. This is a fine example of soft-sediment deformation, mostly of
intrabasinal origin but in places includes some platform derived materials.
The youngest fossils found in these “‘erratic’’ masses near Little Rock are
Lower Pennsylvanian (lower Morrowan) in age (Mackenzie Gordon, Jr.,
written communication).

Faulted sandstones and shales of the lower Jackfork Sandstone.

Exposure of upper (probable Moyers Member) Stanley Shale to the east.
You are in Stanley Shale to mileage 64.8.

Montgomery County Line. Good exposure of middle Stanley Shale with

some cone-incone concretions and locally some thin siliceous shale beds.
Note the northern variety of Spanish moss that grows on the trees.
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Figure 22. -- Stop 2 - 2. Bottom marks in lower Atoka Formation at Danville, Arkansas, are caused by
turbidity flow. The scour marks indicate the azimuth of flow; the prod marks indicate the direction of
flow—the knife blade indicates this direction.

Figure 23. - Stop 2 - 3. B. R. Haley standing with a round sandstone mass (gloop) in the middle Jackfork
shale at Irons Fork River.

Figure 24. -- Stop 2 - 4. Conglomeratic lens with siliceous shale and shale in basal Stanley Shale at Washita,
Arkansas.
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MILEAGE

58.9

59.0

62.2

63.4

63.7

64.8

65.2

65.5

67.3

67.4

67.5

68.1

68.6

69.0

DESCRIPTION
Typical graywacke sandstone and sheared shales of the Stanley Shale.
Bridge over Muddy Creek.

Story, Arkansas, junction with Ark. Hwy 293 to the east (left), continue
south on Hwy 27.

Bridge over Mill Iron Creek.

Note milky quartz veins in the lower Stanley Shale to the west (right).
Veins of this type commonly occur near the many thrust faults that are
present in the region. The Stanley Shale has an estimated total thickness
of about 7500 feet in the area.

Stanley Shale--Arkansas Novaculite contact, rocks are overturned to the
south.

STOP 2 - 4: Northern ““Core” Area Facies, Washita, Arkansas (Plate 15).

(Junction of Ark. Hwy 88 to the west (right) at mileage 65.3). Progressive
exposures southward are: lower Stanley Shale; Arkansas Novaculite;
Missouri Mountain Shale; Polk Creek Shale (beneath bridge over an upper
prong of Lake Ouachita); Bigfork Chert (south of bridge at mileage 65.4).
Note the many complex folds overturned towards the south in the Bigfork.
Graptolites have been collected from the Polk Creek Shale at this locality.
Massive novaculite is rarely present in the northern Ouachita Mountains. The
Arkansas Novaculite interval usually contains shale, siliceous shale, chert,
and thin novaculite with locally thick (15 feet or more) beds of channel-like
sedimentary breccia and conglomerate (Figure 24).

Hill to west capped by cobbles and boulders of a high terrace deposit.
Bridge over Ouachita River and Lake Ouachita.

Contact of lower Stanley Shale and Arkansas Novaculite at south end
of bridge.

Dirt road to west leads to a quarry in the Bigfork Chert (distance of about
2 miles).

Bigfork Chert crops out to west. Note thin interbedded intervals of chert
and calcareous chert.

Womble Shale exposed to west. Note complex isoclinally recumbent folds in
the limy siltstone intervals.

Womble Shale crops out to west (right).
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MILEAGE

69.3

69.6

69.8

70.0

70.5

71.9

748

753

75.8

76.2

76.5

76.9

DESCRIPTION
A rather shaly facies of the Blakely Sandstone to the east (left).
Shaly facies of the Blakely Sandstone to the east and west.
Mazarn Shale crops out to the east (left).
Crossing fault zone with Womble Shale overriding Mazarn Shale.

Junction of Ark. Hwy 188 to the east (left), continue on Hwy 27. Good
exposure of the Womble Shale with numerous quartz veins to the northwest
(right).

Bridge over Howell Creek.
STOP 2 - 5: Complexly Folded Womble Shale, Mt. Ida, Arkansas (Plate 16).

Exposure of isoclinally recumbent folds in Middle and Lower Ordovician
Womble shales and calcareous siltstones. Note development of cleavage,
quartz veins containing calcite, and intensive weathering at the top of
exposure.

Junction with U. S. Hwy 270, turn southeast (left) onto Hwy 270.
Downtown Mt. Ida, Arkansas to right (south).
Junction of Ark. Hwy 27, continue southeast on Hwy 270.

Turn south (right) on gravel road to Ocus Stanley Mineral Shop.

STOP 2 - 6: Ocus Stanley Mineral Shop, Mt. Ida, Arkansas (Plate 16).

Mr. Stanley is one of the better known dealers in clear quartz crystals and
other minerals common to the region. Quartz crystals have been mined in
the Ouachita Mountains of Arkansas for many decades, first by the Indians
who shaped them into arrowheads. More recently quartz has been used
for making optical equipment and jewelry. Stones that are cut from quartz
crystals are sold in Hot Springs, Arkansas, under the trade name of ‘“Hot
Springs Diamonds’’. These should not be confused with genuine diamonds
from the diamonds mines at Murfreesboro, Pike County, Arkansas, nor
with “rock crystal”’ (glass). Most of the quartz crystals from Arkansas
find their way into mineral collections of institutions and individuals,
and a relatively large volume is used in construction of water fountains
and religious and memorial shrines. The value of the natural crystals sold
each year has ranged from a few hundred to many thousands of dollars.

During World War 11, there was a great demand for oscillator quartz. At

that time quartz crystal mining was greatly accelerated by irddividuals, the
Diamond Drill Carbon Company, and the U. S. Government. Clear crystals
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MILEAGE

DESCRIPTION

76.9 (cont.) of oscillator grade are, however, so scarce that only about 5 tons of this

773

77.7

78.1

79.1

79.4

79.8

80.9

81.4

81.8

quality were produced during the war years. This quantity was very small in
comparison with the war-time requirements of 2000 tons nearly all of which
was imported from Brazil. At the present time quartz crystals are also
marketed for transparent fused quartz which has many chemical, thermal,
and electrical applications not met by glass. Some production of crushed
milky quartz for precast concrete products has also been recorded. The
quartz crystal deposits are numerous and are found at many localities in
a wide belt extending from Little Rock, Arkansas, westward to near
Broken Bow, Oklahoma (Figure 25). They and their few associated
minerals are hydrothermal deposits of probable tectonic origin, formed
during the closing stages of the Late Pennsylvanian-Early Permian orogeny
in the Quachita Mountains.

Return to U. S. Hwy 270, turn northwest (left).
Junction of U. S. Hwy 270 and Ark. Hwy 27, turn west (left) onto Hwy 27.

Highly cleaved and folded, black shale and calcareous siltstone of the
Womble Shale in small creek to west.

Sequence of: sheared black shale of the Womble Shale; a large decollement;
massive, calcareous, broken sandstone of the Crystal Mountain Sandstone;
and, poorly exposed shale and thin, dense limesione of the Collier Shale.

Exposure of intensely folded, gray, flaggy to thin-bedded, dense limestone
intervals and shale of the Collier in bank to west. Notice abundant milky
quartz-calcite veinlets. Conodonts have recently been obtained by John
Repetski and Ray Ethington, University of Missouri, from the Collier lime-
stones and they indicate an Early Ordovician age for the oldest Formation
exposed in the Ouachita Mountains.

Intensely folded Collier limestone, ‘‘talcose’” shale and flint stringers, with
small quartz-calcite veinlets in small gully to west.

Weathered shale and punky decalcified siltstone with dissecting small quartz
veins of the Collier Shale to east. To the west of this area in a roadcut in
the NW% SE% sec. 35, T. 2 S., R. 26 W., Orville Wise of the Arkansas
Geological Commission and others have found some small, algal(?) structures
in thin, flaggy, Collier limestone. A flint-pebble conglomeratic limestone
with some small plagioclase(?) fragments also occurs in a small stream just
north of the locality.

View of the Crystal Mountains to the south formed by the Lower Ordovi-
cian Crystal Mountain Sandstone.

Bridge. A good exposure of intricately folded Collier shale and limestone
occurs a few hundred feet upstream (southwest).
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MILEAGE

82.3

8238

83.2

83.7

83.9

85.4

DESCRIPTION

Some fairly massive beds of conglomeratic, pelletoidal, oolitic Collier lime-
stone occurs in ditch to east (left). It is our opinion that these pelletoidal
limestones represent soft sediment slurries from the cratonic shelf into the
early Ouachita leptogeosyncline.

STOP 2 - 7: Crystal Mountain Sandstone (Plate 17).

When this road was resurfaced a few years ago, isoclinally recumbent folds,
cleavage, and sedimentary features were well-exhibited by the alternating
massive to thin, sometimes calcareous, often quartzitic sandstone and
clayey to carbonaceous shale of the Crystal Mountain Sandstone. A large
fold could be easily seen along the northern extremities of this exposure
(west side of the road) and excellent top and bottom criteria indicated the
northward shallow-dipping sandstone beds were upside-down and confirmed
that older rocks of the Collier Shale were to the north. Note thin fracture-
filling quartz veins and small crystals.

The following comments are from George Viele (Ouachita Mountain Guide-
book, 1973, Ark. Geol. Comm.).

Between Mount Ida and Norman, Arkansas, fold attitudes are fairly
constant. Axial surfaces are moderately inclined or recumbent, and they
exhibit gentle warping. The fold hinges consistently plunge toward the west
or southwest parallel to the trends and plunges shown by the map pattern.
Rotation directions are consistently toward the south. The only problems
occur in places such as at mileage 83.9 where if our top and bottom calls
are correct, the rotation directions suggest an overturned, northward-moving
limb. This is not completely anomalous, for we suggest initial movement
toward the north, and at later stops we shall see definite proof for it.
Tentatively the name Crystal Mountain trend is applied to these folds.
The bearings of fold hinges in the Crystal Mountains are the same but the
axial surfaces appear to be much steeper. Only more work will reveal
whether this represents the effect of thick sandstones in the stratigraphic
section or if the steep axial surfaces are related to a later phase of folding.

Exposure of banded shale and thin siltstone of Mazarn Shale to east at
electrical power relay station.

Spring fed ponds to the west.

This is an exposure of banded slate and dense, often silty, gray limestone
of the severely folded Mazarn Shale. Notice flowage of shaly units, minor
faults, quartz veins with calcite, and the locally high degree of weathering.
The complexity in this exposure is attributed to both structural deformation

and soft sediment slide accumulations.

Junction of dirt road to east (left).
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MILEAGE

856.5

85.9

86.0

86.3

87.0

88.5

89.4

89.7

905

DESCRIPTION

STOP 2 -8: Folded Upper Mazarn Shale (Plate 17).

This is a highly folded and cleaved sequence of alternating banded shale
or slate, thin siltstone and quartzitic, lenticular, sandstone of the upper
Mazarn Shale. Excellent top and bottom criteria indicate direction of
overturning is to south (Figures 26 and 27). Likely the banding in the shale
or slate is due to turbidity grading of minute silt and clay fractions. Note
small fracture-filling quartz veins.

City limits of Norman, Arkansas. Formerly known as Womble, but when
Mr. Womble fell into disfavor, the name was changed.

Banded shale and discontinuous sandstone of the Blakely Sandstone.
Faults are exposed south of here in an exposure near the school building.

LUNCH STOP: Hattie’s Cafe to east serves the best in ‘‘home-cooked’’ food.
Old courthouse to west (right).

The following comments are extracted from George Viele (Ouachita
Mountain Guidebook, 1973, Ark. Geol. Comm.).

Fold patterns start to change south of Norman, Arkansas. Most axial surfaces
are moderately inclined and dip southeastward, though about a third of
those measured in the area between Norman and Caddo Gap dip gently to
the northwest. They appear to be gently warped about a northeast-southwest
axis. Fold hinges consistently plunge eastward toward the Mazarn synclinor-
ium though reclined hinges plunging south-southeast become more numerous
toward the south. Indeed, the outcrops of novaculite at Caddo Gap provide
the best examples of superposed folding in the western Ouachita Mountains.
On the geological map a downdip view of the Arkansas Novaculite-Stanley
contact shows S rotations, but at Stop 2 - 11 a Z rotation has been super-
posed on the earlier folds. Axial surfaces of the S folds have been folded
back towards the south. A reclined system has been noted in several locali-
ties almost as far west as the Oklahoma State Line (Figures 30 and 31).

Northward dipping sandstone and banded shale of the Blakely Sandstone to
south (right).

Banded shale and very thin, often graded, sandstone of the Blakely
Sandstone.

Northward dipping, upright, bottom marked and graded flaggy sandstone
and shale of the Blakely Sandstone. How can this geology be so straight-
forward?

Good exposure of Blakely shale and sandstone with two generations of
folds and cleavage. Fold axes or cylinders on one fold system are nearly
vertical. Notice lenticular sandstone mass at north end of roadcut.

Caddo Gap School on left situated on terrace deposits.
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Figure 26. -- Stop 2 - 8. Small southward overturned fold in banded shale or slate and siltstone of the upper
Mazarn.

Figure 27. -- Stop 2 - 8. George Viele standing by a tightly folded, lenticular sandstone mass in the Mazarn
Shale. Plastic flowage is present in the shale or slate and has, in part, created some if the discontinuity in
the bedding.



MILEAGE

91.0

91.8
91.9

92.0

924

93.0

93.3

DESCRIPTION

STOP 2 - 9: Blakely Sandstone and Womble Shale at Collier Creek

(Plate 18).

Beneath bridge is a good exposure of thin-bedded, often graded, and bottom-
marked sandstone and shale of the upper Blakely Sandstone.

Notice the many sedimentary features and only minor folds and cleavage.
Graptolites occur in some of the black shale of the lower Womble just
south of the bridge. An intraformational breccia with limestone and silt-
stone clasts occurs in Womble on east (left) side of road near parking area.

Post mill to west (right).

Contact between dense limestone and siliceous shale of Womble Shale
and the overlying calcareous chert of the Bigfork Chert to east (right).

City limits of Caddo Gap, Arkansas.

STOP 2 - 10: Complex Folds in Bigfork Chert at Caddo Gap (Plate 18).

At least two directions of folding are developed in this rucked sequence
composed of thin chert, siliceous shale and decalcified silty chert of the
Bigfork Chert. Note steep plunge on some of the folds and refraction of
cleavage across various resistant layers. Good view of Caddo Mountains to
south (Figures 28 and 29).

Bridge over creek.

STOP 2 - 11: Classic Exposures of Arkansas Novaculite at Caddo Gap

(Plate 18).

The sequence beginning at north end of roadcut is upper Missouri Mountain
Shale with a thin chert-sandstone conglomerate bed; massive, dense, white to
light gray, highly jointed, sometimes manganiferous, sometimes sandy in
basal portions, Lower Division; black shale, and thin chert of the Middle
Division; thin bedded to massive, cream to white, and, in part, tripolitic
Upper Division of the Arkansas Novaculite; and shale, graywacke and thin
chert-sandstone conglomerate of the lower Stanley Shale (Figures 30, 31,
and 32).

Many good exposures of these units occur along the highway, railroad, and
Caddo River both to north and south of stop area. Hass-AAPG (1951)
placed the Mississippian-Devonian boundary on conodonts some 27 feet
below the top of Middle Divison. Especially note steep plunge of fold axes
(cylinders) on one fold system. Another period of folding is much flatter
in attitude. A thrust fault is present along southern margins of the Stop.
Small hot springs issue from exposures of massive novaculite in the river
and along the west bank to the north.
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Figure 28. - Stop 2 - 10. A rather intricate system of overturned folds in the thin-bedded chert and
decalcified, cherty siltstones in the Bigfork Chert at Caddo Gap.

Figure 29. -- Stop 2 - 10. Close-up of small fold in the Bigfork Chert.
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Figure 30. -- Stop 2 - 11. A reclined fold (standing
nearly on end) within the massive Lower Division
of the Arkansas Novaculite at Caddo Gap. Note
the small fault breaching the sequence.

Figure 32. - Stop 2 - 11. Comples folding and
minor faults in the cherts and siliceous shales of
the Middle Division of the Arkansas Novaculite at
Caddo Gap.
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Figure 31. - Stop 2 - 11. Close-up view of small

reclined fold in the Lower Division of the
Arkansas Novaculite. Are some folds of this nature
created by soft sediment deformation and rotated
and deformed further by the tectonic episodes?




MILEAGE

DESCRIPTION

93.3 (cont.) Legend has it that in 1541 Hernando DeSoto’s party was attacked here by

93.5

93.6

93.9

94.0

94.1

96.0

97.8

100.4

101.4

the Tula Indians who rolled boulders down the steep slopes.

Recent investigations by Albert Kidwell has disclosed a suite of rare iron
phosphate minerals in some abandoned manganese mines and elsewhere in
the Arkasas Novaculite 10 to 35 miles west of here.

Contact of Arkansas Novaculite and Stanley Shale.
Junction with Ark. Hwy 240, continue on Hwys 27 and 8.

Alternating graywacke and shale in highly folded and faulted lower Stanley
Shale.

Bird and Son Roofing Granule Plant to west (right).
Junction with gravel road, turn east (left onto gravel road).
STOP 2 - 12: Bird and Son Slate Granule Pit in Stanley Shale (Plate 18).

Slate in the lower Stanley is being mined and processed for roofing granules.
This exposure of steeply southward-dipping, black shale and thin graywacke
is cut by several thrust faults, with excellent broad polished slickenside
(dickite, etc.) surfaces. Faulting has repeatedly shoved one sequence north-
ward over another. The northward moving thrusts are slightly backfolded
toward the south. Small quartz veins, with pyrite and calcite, fill fractures in
the broken sandstone layers. Notice cleavage dipping both to the south and
also some steeply to the north. Deposits of “‘bedded’’ barite occur locally in
the Fancy Hill (west) and Pigeon Roost (east) Districts in the lower Stanley
Shale. Scull (1958) considers the barite a hydrothermal deposit and relates
it to Mesozoic intrusives; whereas Brobst and Ward (1965) and others
ascribe a primary sedimentary origin.

Return to junction of Ark. Hwy 27 and gravel road.

Junction, turn south (left) onto Ark. Hwy 27. Thrust faulted, steeply-
dipping Stanley Shale is exposed for the next several miles in the western
Mazarn Basin. Tall hills to the west are anticlinal mountains of Arkansas
Novaculite, Blaylock Sandstone and older rocks of the Cossatot Mountain
subprovince.

Good exposure of steeply-dipping, alternating graywacke and shale of the
middle Stanley Shale. Numerous small negative or ‘‘water’’ quartz crystals

occur in veins in the area.

Faulted, steeply northward-dipping, graywacke and shale of middle Stanley
Shale.

City limits of Glenwood, Arkansas.
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MILEAGE

102.7

103.1

103.2

103.3

104.4

104.8

105.3

106.5

108.6

109.2

110.3

1141

113.7

115.1

DESCRIPTION

Downtown Glenwood, Arkansas. Junction of Ark. Hwy 27 and U. S. Hwy
70B, turn west (right) onto U. S. Hwy 70B.

Junction U. S. Hwys 70 and 70B, turn west (right) onto U. S. Hwy 70.
Bridge over Caddo River.

Junction with Ark. Hwy 8, continue west on U. S. Hwy 70.

Turn south (left) onto dirt road.

Contact between the Upper Division of the Arkansas Novaculite and the
Stanley Shale. Note the thin conglomerates in the lower Stanley, and the
locally tripolitic novaculite. '

Return to U. S. Hwy 70 and turn west (left).

Ridge of Arkansas Novaculite to the north is at the eastern end of the
Cossatot Mountains. ’

Overturned Stanley Shale and Arkansas Novaculite with the Stanley thrust
over the top of the Middle Division of the Arkansas Novaculite. In the
Cossatot Mountain subprovince to the west the underlying Blaylock Sand-
stone of Silurian age is over 800 feet thick and consists of interbedded thin
sandstone, siltstone, and shale with many flysch-like characteristics including
abundant probable deep-water trace fossils. The Blaylock is not present as
a mappable unit in the central and northern Quachita Mountains.

Stanley shale and sandstone are present for the next 6.5 miles to mileage
115.1.

Downtown Salem, Arkansas. Junction with Ark. Hwy 84, continue on U. S.
Hwy 70.

Exposures of the lower Jackfork Sandstone. Where the Stanley-Jackfork
contact is unfaulted to the east some siliceous shales and cherts represent
the Chickasaw Creek Member of the upper Stanley Shale.

Fault zone, with Stanley Shale thrust over the Jackfork. The hydrothermal
mineral dickite is present along many of the slickensided intervals.

Downtown Kirby, Arkansas, Junction of U. S. Hwy 70 and Ark. Hwy 27.
Continue southward on Ark. Hwy 27.

STOP 2 - 13: Lower Jackfork Sandstone (Plate 19).

Walk up hill. At this locality, the lower Jackfork is thrust over the Stanley
Shale and the rather typical siliceous shales of the Chickasaw Creek Shale
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MILEAGE DESCRIPTION

115.1 (cont.) Member of the upper Stanley are missing. The Jackfork has alternating fairly
massive sandstone and shale sequences that likely fit into the submarine
middle fan model of turbidite deposition (Figures 33 and 34}.

1159 Old mercury retort to right (west), which processed ores mined in the area.

The mercury district occurs in a belt 6 miles wide and 30 miles long extend-
ing from eastern Howard County through Pike County and into western
Clark County. Cinnabar was first discovered in southwestern Arkansas in
1930. Mining began in 1931 and mercury was produced each year through
1944, Production through this period was approximately 15600, 76-pound
flasks. Mining has been negligible since 1944.

The ore deposits occur in both the Stanley Shale of Mississippian Age and
the Jackfork Sandstone of Pennsylvanian Age. Cinnabar and other primary
minerals were deposited from aqueous solutions rising through the fractured
Paleozoic rocks. The majority of ore deposits are associated with the larger
faults in the area and generally occur in the overthrusted fault blocks within
a mile of the fault traces. There are several opinions on the age of the
cinnabar mineralization in Arkansas, these include: (1) during early Late
Cretaceous time in connection with vein quartz deposition and the major
period of igneous activity in Arkansas; and, (2) Late Paleozoic time in
relation to thrust faulting and major vein quartz deposition.

116.4 A sequence of upper Jackfork Sandstone.

171 Contact of the Jackfork Sandstone with the Johns Valley Shale.

117.8 Atoka Formation thrusted over Johns Valley Shale.

118.6 Road to west leads to Laurel Creek Recreation Area.

118.9 Stanley Shale thrusted (Cowhide fault) over the Atoka Formation. Much

of the cinnabar (mercury) mining ventures have been along the overthrusted
block of this major fault. ’

119.1 Stanley Shale exposure.

119.3 Jackfork Sandstone thrusted over the Stanley Shale.

119.6 Road to right (west) leads to Greeson Fish Nursery Pond.

120.1 Jackfork Sandstone faulted over Stanley Shale.

120.7 Valley formed in Johns Valley Shale.

1211 Exposure of Johns Valley shale and thin sandstone on right (west).
121.3 Bridge.
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Figure 33. -- Stop 2 - 13. Steeply southward (right) dipping sandstone-shale turbidite sequence in lower
Jackfork Sandstone south of Kirby.

Figure 34. -- Stop 2 - 13. Massive lower Jackfork Sandstones with typical “thinning’’ of beds upwards (right)
suggesting submarine middle fan channel deposition.
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MILEAGE

121.5

122.4

124.2

125.4

127.5

128.0

128.5

12956

130.0

131.0

131.4

DESCRIPTION

Sandstones and shales of the lower Atoka Formation. A transported mold
fauna containing pieces of crinoids, brachiopods, and other fossils occur in
steeply dipping, about 6 feet thick, brownish decalcified sandstone.

Pike Gravel Member of the Lower Cretaceous Trinity Group.

Gravel pit in Pike Gravel on the right. Note regional dipslope to the south
of approximately 1°.

Top of the Pike Gravel Member.
Junction with Ark. Hwy 26, continue west (right) on Ark. Hwy 27.
Junction with Ark. Hwy 19, continue south (left) on Ark. Hwy 27.

Downtown Murfreesboro, Arkansas, continue around the courthouse, and
turn south (right) onto Ark. Hwy 301.

Kimberley, Arkansas. Guess where it got its name?
Bridge over Prairie Creek.
Turn south (right) to Crater of Diamonds State Park.

STOP 2 - 14: C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>