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FOREWORD

The primary purpose of this guidebook is to examine the complex geologic environment of the
rocks in the Arkansas portion of the Ouachita Mountains. Emphasis is placed on the depositional
environment of the Upper Cambrian to Middle Pennsylvanian age rocks and on their subsequent
deformation in late Paleozoic time. Much less emphasis is placed on the alkalic intrusive bodies of
Cretaceous age and on the metallic minerals associated with them.

The main volume of the guidebook set was assembled for a field trip planned in 1985 by another
society, — but subsequently canceled. Most of the stops are appropriate for the present field trip,
but somewhat different goals and logistics require that some of them not be visited, including most
of those where igneous rocks are present. By the same token, additional stops are desirable and
they have been described in the supplemental volume. To avoid reformatting the main volume, the
stop numbers and their order of presentation remain unchanged, although the order in which they
will be visited during this field trip will be different.

Short papers contributed by other workers active in the area provide a sampling of recent types of
studies being conducted in the Ouachita Mountains and an interpretive context for the geologic
descriptions of the rocks at many of the stops. Our sincere thanks to those who have taken the
effort to prepare these papers. Their names, which appear on the cover and title page as well as
on the papers, will not be repeated here.

We are indebted to John David McFarland, Ill, who provided most of the photographs that
accompany the stop descriptions, and George W. Colton, who assisted with some of the editorial
chores. We also thank Albert L. Kidwell for preparing the description of Stop 7.

Special thanks are also expressed to Marie Arthur, Jim Cannon, Hurcil Cowart, Hewitt Harlow,
Ralph Harrison, Henry delLinde, Garfield Lewis, Garland Milholen, and Ocus Stanley for their kind
assistance. We thank Adrian Hunter, Virginia Snyder, Susan Young and other personnel of the
Arkansas Geological Commission for their diligent efforts in the compilation of this volume.

Charles G. Stone
J. Michael Howard
Boyd R. Haley
April 11, 1986
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STOP DESCRIPTIONS — FIRST DAY
SOUTHWESTERN ARKANSAS

MURFREESBORO

Stop 1. — CRATER OF DIAMONDS STATE PARK — PRAIRIE CREEK
INTRUSIVE

The following summary of the kimberlite pipe was by Jerry Wilcox, a
geologist formerly employed by the Arkansas Department of Parks and
Tourism. From Bush, et al,, 1977. See the enclosed report by Mullen for
further information on the geology of the intrusive.

THE HUMAN HISTORY

The geologic formation was studied as early as 1889 by John C. Branner
and R. N. Brackett. They realized. that the formation. was similar to
diamond-bearing pipes found in Africa, but they failed to find any
diamonds. It wasn't until 1906 that John W. Huddleston, a local farmer-
woodsman-treasure hunter, found the first diamond.

Once the diamonds proved genuine, a Little Rock jeweler, a banker, and
others bought the Huddleston property and organized the Arkansas
Diamond Mining Company. But the Huddleston property covered only half
of the kimberlite. The other half was purchased by Austin Miller, a
competent geologist who spent years running tests to determine whether
diamond mining would be profitable. The tests proved positive and in 1919,
Miller constructed a full-scale diamond mining operation; but Miller's hopes
were consumed by the fires of greed. Arsonists burned down his entire
operation. And this was only the beginning!

As Austin Miller’s son Howard A. Miller relates, | became involved in a
diamond drama that would bring on international intrigue, the deliberate
~ destruction by fire of mine buildings and equipment, numerous lawsuits, and
no telling how much undercover wheeling and dealing. . .” Commercial
mining attempts were probably destroyed by greed rather than lack of
diamonds.

GEOLOGY

The geology of the Crater is described in the excellent report U. S. Geologi-
cal Bulletin 808, 1929, by Hugh D. Miser and A. H. Purdue. The following
information is taken from that report:

The Prairie Creek peridotite area is roughly triangular in shape and comprises
about 73 acres. It is adjoined on the east by clay and sand of the Trinity
Formation and on the north and west and much of the south by alluvium.
Outcrops of what is probably Carboniferous sandstone occur on the south,
southwest, and east side of the mine. It is massive, very hard, and gray to
greenish gray to brown.

Almost all of the peridotite exposed at the surface is weathered to soft
earth or at least very soft rock and shows many shades of green, blue, and
yellow. The surface soil is a gumbo tinted black by organic matter.

1
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The rocks at the Crater may be divided into three catagories:

1. Hardebank: This is a hard, dense intrusive peridotite. It is greenish to
brownish black. A good exposure may be seen on top of the small hump
in the “search’’area immediately to the northwest of the old mine shaft
building. Only a few small diamonds have come from it.

The intrusive peridotite is. composed mainly of phlogopite mica, olivine,
serpentine resulting from weathering of the olivine, and small amounts of
augite, perovskite, and magnetite. Except for texture, the next rock type
described, breccia, is similar to the hardebank. This indicates that the
intrusive peridotite is the hypabyssal equivalent of the breccia.

2. Peridotite Breccia (Kimberlite). Most of the mine presently cleared is
pyroclastic breccia; in particular, the east-central part of the south half of
the “search’” area. Most of the diamonds come from this area. It contains
fragments of shale and sandstone that have been carried upward hundreds or
even thousands of feet from their source. The breccia ranges from fairly hard
rock to material that has completely disintegrated into clay and ranges
from yellow to gray and green and blue in color.

3. Tuff and Fine-Grained Breccias: Canary Hill is in the southwest corner of
the grayish-blue rock. It is composed mainly of secondary chlorite. A few
diamonds have been found in it.

THE DIAMONDS

The diamonds found here are, of coarse, pure crystalline carbon. They are
distinguished by their hardness, high specific gravity, but most especially
by their adamantine-greasy-metallic luster. A very peculiar character of
the diamonds is their well rounded, highly polished surface. They look as
though they have been polished in a rock tumbler.

Surprisingly, Crater diamonds are 20% harder than African diamonds and
this, combined with their irregular crystal shape, makes them quite difficult
to cut. '

99% of the diamonds found at the Crater are various shades of brown,
yellow, and white. A very few black, green, and even pink stones have been
found. The average stone found is about one-half carat but gem quality
diamonds of up to 40 carats have been found. '

GEMS OTHER THAN DIAMONDS

Abundate agate, jasper, and amethyst and a few garnets and peridots are
also found at the mine.

The following discussion on the origin of the diamond pipes and diamonds
is by Mike Howard of the Arkansas Geological Commission.



: o T : g N i SR
Figure 1. — Stop 1. Searching for diamonds. The park personnel periodically plough the fields
so that ‘‘good ground”’ is continually being brought to the surface.

Figure 2. — Stop 1. Remains from an old diamond mill. This represents but one of the many
intriguing ventures concerning the diamond mines.

4



ORIGIN OF DIAMOND PIPES AND DIAMONDS

Ever since the first diamonds were discovered and the art of cutting the
stones began, men of science have attempted to explain their occurrence and
origin. Early theories have fallen into disfavor in recent years as a result of
information developed in the manufacture of synthetic diamonds and studies
of natural stones. '

Laboratory studies in growing diamonds indicate that they form only at
temperatures. above 1850°C and pressures above 66 kilobars. In order to
shed further light on their origins, mineralogists recently began studying
mineral grains contained in naturally occurring diamonds. These inclusions
indicate the pressure, temperature, and chemical conditions at the time of
the diamond formation. From a study of the inclusions diamonds appear to
crystallize from molten rock chemically like that of peridotite or eclogite at
upper mantle depths in the region of 93 to 125 miles (150 to 200 kilo-
meters) and not in the kimberlite in which they are found.

The study of the rock type, kimberlite, that contains the stones gives the
geologist a look deep into the earth that perhaps no other rock type allows.
Kimberlite itself is a composite rock made of many finely ground angular
fragments of highly altered magnesium-rich rock. The rock was apparently
explosively intruded from some 93 to 125 miles (150 to 200 kilometers)
depth by a carbon dioxide gas drive mechanism. Some geologists even

think this happened at supersonic speeds in a matter of a few seconds.
This accounts for the fantastic assortment of xenoliths (carried along frag-
ments) of numerous other rock types from the upper mantle and lower
crust. Furthermore, diamonds are metastable crystals at surface pressures
and temperatures and eventually revert to a less dense form of carbon, i. e.
graphite. If the stones were transported slowly to the surface, this trans-
formation would already have taken place.

Interestingly enough, in reviewing many diamond pipes throughout the
world, J. B. Dawson (1960) discovered that perhaps 90 percent of these
pipes, including the Crater of Diamonds, were emplaced in Late Cretaceous
time (about 90-100 million years ago). Geologists have yet to understand
the conditions causing the sudden mobility of the upper mantle at this
particular time in geologic history.
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STOP DESCRIPTIONS — SECOND DAY
CENTRAL OUACHITA MOUNTAINS

MOUNTAIN PINE -- CRYSTAL SPRINGS — MT. IDA — NORMAN — GLENWOQOD

STOP 2 — BLAKELY SANDSTONE AT BLAKELY MOUNTAIN DAM

Rocks of the middle and lower Blakely Sandstone can be examined in two fine exposures
at Blakely Mountain Dam. They consist of thin to massive bedded quartzitic sandstone (in part
calcareous and conglomeratic), thin-to thick-bedded siltstone, and gray to black banded shale.
Bottom marks, cross-laminations, and graded bedding indicate the tops of the beds are to the
southeast, thus these beds are southward overturned. Cleavage in the shale dips northward
and refracts across thin sandstone beds expecially near the fold hinge lines. This is especially
well developed at the western end of both exposures. The sandstone divisions are thinning and
fining upward and probably represent upper and middle submarine fan channel deposits
derived from submarine scarps and slopes and possibly foreland facies to the north and north-
east. Quartz veins of late Paleozoic age fill fractures in many of the sandstones. Graptolites
are present in some of the shales.

The Hot Springs structural trend (northeast) as mapped by Purdue and Miser (1923)
is the dominant structural feature in this area. Some anomalous directions of fold rotations
in outcrops downstream indicate an older period of folding. At least two sets of cleavage are
present. Most folds are overturned toward the southeast and hinge lines are near horizontal or
rake gently northeast or southwest. Clastic dikes, in part parallelling cleavage, suggest de-
formation of soft water-saturated sediments. Sedimentary pull-aparts, debris flows, and

soft-sediment slump features are present and may be mistaken for tectonic compressional
features,

Riprap on the face of the dam is a gray, micritic and conglomeratic limestone quarried
from the lower part of the Womble. The quarry is located in the NW% SW% NW% Sec. 34,
T. 15 N., R. 22 W. a few miles northeast of the dam. This sequence of limestones represents
a large sedimentary slurry deposit containing probable shallow-water pelletoidal and deep-
water micritic materials, Repetski and Ethington (1977) made conodont collections from these

limestones and indicate a Middle Ordovician age with affinities both to European and North
American strata.

SOUTH END — BLAKELY MOUNTAIN DAM

Figure 3 - Stop 2. Geologic sketch of the south end of Blakely Mountain Dam.
7



PLATE 4-GEOLOGIC MAP OF BLAKELY MOUNTAIN DAM - STOP 2
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