
NEW AREAS OF DIAMOND-BEARING PERIDOTITE IN
ARKANSAS.

By HUGH D. MISER.

INTRODUCTION.

Four areas of peridotite near Murfreesboro, Pike County, Ark., 
were known at the time of the writer's visit to this region, November 
27 to December 8, 1912. One of these, that near the mouth of 
Prairie Creek, has been known to geologists since 1842. The rock, 
however, was not known to be peridotite until 1889, when Branner 
and Brackett 1 published a paper in which.they described the nature 
of the rock and its geologic relations. The first diamonds were found 
August 1, 1906, in the area near the moutji, of Prairie Creek, and, 
according to D. B. Sterrett, 2 approximately 1,375 diamonds, aggre 
gating about 550 carats, are reported to have been found in this area 
up to 1913. Since the first discovery of diamonds several writers 
have contributed to the literature on the Arkansas diamonds and 
the geology of the peridotite in this region, as indicated in the follow 
ing list:

Kunz, G. F., and Washington, H. S., Notes on the forms of Arkansas diamonds: 
Am. Jour. Sci., 4th eer., vol. 24, 1907, pp. 275-276.
      Diamonds in Arkansas: Bull. Am. Inst. Min. Eng. No. 20, 1908, pp. 

187-194.
Fuller, J. T., Diamond mine in Pike County, Ark.: Eng. and Min. Jour., vol. 87, 

1909, pp. 152-155, 616-617.
Branner, J. C., Some facts and corrections regarding the diamond region of Arkansas: 

Eng. and Min. Jour., vol. 87, 1909, pp. 371-372.
Schneider, P. F., A preliminary report on the Arkansas diamond field: Bur. Mines, 

Manuf., and Agr., Little Rock, 1907, 16 pp.
   A unique collection of peridotite: Science, vol. 28, 1908, pp. 92-93.
Sterrett, D. B., Diamonds in Arkansas: Mineral Resources U.' S. for 1909, U. S. 

Geol. Survey, 1910, pp. 757-759.
Purdue, A. H., A new discovery of peridotite in Arkansas: Econ. Geology, vol. 3, 

1908, pp. 525-528.
Glenn, L. C., Arkansas diamond-bearing peridotite area [abstract]: Bull. Geol. 

Soc. America, vol. 23, 1912, p. 726.

For the reason that the diamonds are found in the peridotite, 
search for further areas .of this rock has been made. As a result 
three others have been found, the known extent of each of which is

i Branner, J. C., and Brackett, E. N., The peridotite of Pike County, Ark.: Am. Jour. Sci., 3d ser. 
vol. 38, 1889, pp. 50-59; Ann. Kept. Arkansas Geol. Survey, 1890, vol. 2, pp. 377-391. 

a Personal communication.
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much smaller than that of the area first discovered. They lie, as is 
shown in figure 58, within an area of 1 square mile, about 2 miles 
northeast of the earlier-known occurrence and 3 miles from Murfrees 
boro. One of them, namely, that in the NE. J SW. J sec. 14, T. 8 S., 
R. 25 W., was described by Purdue shortly after its discovery but 
has been much developed since and is therefore discussed in this report, 
together with the two areas near by that have not previously been
described.

TOPOGRAPHY.

Much of the region in which the areas here described are located 
is made up of numerous even-crested hills, the height of which does 
not exceed 250 feet above the larger streams, or 600 feet above sea 
level. Their slopes are steep and are forested in most places by a 
second growth of small timber. Extending for a few miles to the 
north of these hills is an area of lower hills. Little Missouri River, 
flowing southward, has cut a valley 5 miles or less in width near 
Murfreesboro. From this stream westward to the vicinity of Center 
Point there is a plateau-like area, reaching a little more than 700
feet above sea level.

GEOLOGY.

SEDIMENTARY ROCKS.

The rocks of this portion of the State are all of sedimentary origin, 
with the exception of the four known areas of peridotite near Mur 
freesboro, and are of Ordovician, Carboniferous, Cretaceous, and 
Quaternary age. The stream gravels and silts belong to the Qua 
ternary.

The Ordovician and Carboniferous rocks aggregate 24,000 feet in 
thickness in the Ouachita Mountains north of Murfreesboro and con 
sist of shales, sandstones, novaculites, and cherts. They have been 
subjected to intense folding, so that the beds stand at high angles. 
South of the mountains the peneplained surface of the Carboniferous 
rocks dips to the south, and a few miles north of the area here 
described the rocks of this period disappear beneath beds belonging to 
the Cretaceous.

In the region under discussion the Cretaceous is represented by the 
Trinity formation (Lower Cretaceous) and the Bingen sand (Upper 
Cretaceous). Their distribution in T. 8 S., R. 25 W., is shown in 
figure 58.

The Trinity formation has a low dip to the south and outcrops in 
an east-west belt a few miles wide. From a locality 2 miles north 
of Center Point, where the formation is more than 600 feet thick, 
it thins toward the east and in the vicinity of Murfreesboro is 
much thinner. It consists of intercalated beds of marly clay, sand, 
gravel, and limestone. The principal bed of gravel is at the base. 
The limestone is in two beds, one near the top of the formation and
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the other near its base. The Trinity is overlain by the Bingen sand, 
from which it is separated by a pronounced unconformity, as is shown 
by the planing off of the beds of the Trinity toward the east.

The Bingen sand caps the higher hills southeast of Murfreesboro 
and the plateau-like area west of this town. It has a low southerly 
dip that brings it down to the level of the streams in this direction, 
and still farther south it passes beneath younger rocks. The forma 
tion consists of intercalated beds of gravel, sand, and clay. The 
gravel occurs in several beds throughout the formation, but the

QUATERNARY CRETACEOUS CARBONIFEROUS

Upper Cretaceous Lower Cretaceous

Alluvium Bingen 
sand

Peridotite Trinity 
formation

Sandstone

FIGURE 58. Map of T. 8 S., R. 25 W., Arkansas, showing distribution of 
known areas of peridolite.

thicker beds are at and near its base. The sand is gray and is inter- 
bedded with numerous layers of kaolins and other light-colored clays. 
In the vicinity of Murfreesboro the upper part of the formation has 
been removed by erosion during the present erosion cycle and only 
the basal part-is present.

PERIDOT/HE.

GENERAL FEATURES.

Two of the peridotite areas herein described are in sec. 14 and the 
third in the northwest corner of sec. 23,T. 8 S., R. 25 W. (See fig. 58.)
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Their geology is shown in part on Plate XI, the mapping of the rocks 
having been attempted only in places where they were exposed at 
the tune of the examination. The peridotite has at almost all places 
disintegrated to a soft earth which produces topography not different 
in any way from that of the clays of the Trinity formation. As a 
result, surface clay, sand, and gravel generally obscure the sedimen 
tary clay and the decomposed peridotite to such an extent that pits 
and ditches 2 feet and more in depth are necessary to reach material
in place.

DETAILS.
PROPERTY OF KIMBERLITE DIAMOND MINING & WASHING 00.

The peridotite in the SW. J NW. J sec. 14, T. 8 S., R. 25 W., is on 
the property of the Kimberlite Diamond Mining & Washing Co. It 
is exposed in pits and trenches from a few feet to 15 feet in depth. 
It is reported in drill hole No. 7, at a depth not known to the writer, 
and in a well (drill hole No. 8) at a depth of 90 feet from the surface.

The dike that is exposed 
farthest

ward continuation of the 
known peridotite. Black 

o 5 10Feet soil, locally called "black
FIQTOE 59.-Section of dike cutting clay of Trinity formation in ground, derived from

sec. 14, T. 8 S., R. 25 W. Arkansas. This dike is the exposure peridotite and OVerlying
farthest east on the property of the Kimberlite Diamond - f   Tnflnv ^hpr rOo/>p«,
Mining & Washing Co.   m many Oiner piaCCS

in this region, is not
present here, but surface clay from the Trinity formation covers the 
disintegrated rock to a depth ranging from a few inches to a few feet. 
The apparent form of the intrusion, to judge from present exposures, is 
that of a^r^s^eji^shaped dike striking northeast and southwest, with 
a length of at least 700 feet and a width of possibly 100 feet at the sur 
face, but further prospecting to the east and southeast may prove 
extensions of the peridotite in these directions. The contact of the 
peridotite with the Trinity formation was exposed at the time of the 
writer's visit in six different places, in all of which it is distinct, and 
its plane dips at a high angle from the horizontal.

The exposures indicate that the sedimentary clay for a few feet 
away from the contact was metamorphosed into a vitrified clay1 at 
the time of the intrusion of the peridotite. Semivitrified clay was 
observed in the NE. £ SW. I sec. 14, but at the locality here described 
it has weathered to a clay that is now only a little harder and of 
lighter color than the clay away from the contact.

On this property unaltered peridotite is exposed only in the north 
east-southwest trench at the west boundary of this rock, where it
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occurs as two small patches a few feet across. It was encountered in 
the well (drill hole No. 8) near the Kimberlite Bungalow. Elsewhere 
it has disintegrated to a soft green and yellow earth, the depth of 
which is not known.

The unaltered peridotite on this property is dense, tough, porphy- 
r.itic, and dark greenish black. The hand specimen shows numerous 
phenocrysts of more or less altered(olivine^Hi a dense brownish-black 
groundmass. Many inclusions of black shale derived from the 
Paleozoic shales beneath are present. These inclusions at different 
places in the disintegrated rock reach 2 inches in diameter. They 
were baked by heat from the peridotite at the time of its intrusion, 
and though they are much weathered near the surface, they are still 
harder than ordinary black shales.

Microscopic study shows that the rock is similar in both texture 
and mineral composition to that of the area first discovered. The 
thin sections show numerous olivine phenocrysts in a groundmass 
consisting of augite, biotite, perofskite, and magnetite embedded in a 
colorless glass base which often polarizes. The olivine crystals are in 
part bounded by their faces; they make up 20 to 25 per cent of the 
rock and are more or less altered to serpentine around their outer 
borders and along the large irregular cracks. Where they are entirely 
altered their outlines still remain distinct. The augite is present as 
very small colorless laths. The perofskite is yellow and occurs as 
small individual grains that are numerous throughout the rock. The 
biotite is of a brown color and poikilitically incloses patches of the 
other minerals.

PROPERTY OF AMERICAN DIAMOND MINING CO.

The peridotite exposed on a steep north hill slope in the NE. \ SW. \ 
sec. 14, T. 8 S., R. 25 W., belongs to the American Diamond Mining Co. 
The Bingen sand caps the hill and consists of about 15 feet of inter- 
bedded clay and gravel and a basal layer of ferruginous gravel con 
glomerate. The crest of the hill is about 100 feet above the wet- 
weather branch northeast of the house shown on the map (PI. XI). 
The altered peridotite is exposed in shallow pits, trenches, cuts, one 
shaft, and one tunnel. Its superficial portion has disintegrated to a 
soft greenish earth, locally known as "green ground," which near the 
surface has in turn changed to a yellowish earth called "yellow 
ground." Hard rock is exposed at the surface over a few square feet 
near the center of the area, the exposure consisting of a few fragments 
of the rock protruding through the surface clay. It was reached in 
the shaft after passing through 32 feet of "yellow ground" and 
"green ground" and was then penetrated to a depth of 16 feet. It is 
said to have been reached in the bottom of drill holes Nos. 1, 2, and 3 
after they had passed through about 30 feet of earth derived from the
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peridotite. "Green ground" is reported to have been found in drill 
hole No. 4 below 10 feet of 
clay belonging to the Trinity 
formation, in drill hole No. 5 
below 30 feet of clay belong 
ing to the Trinity, and in other 
shallow drill holes between 
No. 4 and the tunnel.

"Black ground" derived 
from the peridotite overlies 
the disintegrated rock in 
places on the lower half of the 
slope, but elsewhere the rock 
is concealed to varying depths 
by surface clay from the 
Trinity and gravel from the 
Bingen.

Little can be judged with 
reference to the form of the 
intrusion, because of the 
small number of exposures. 
Wide dikes extend outward 
from the main mass at this 
locality, or else the main mass 
of the rock in passing upward 
through the Trinity has in 
cluded rather large bodies of 
this formation. Probably 
both of these conditions exist. 
The disintegrated peridotite 
exposed at the surface at the 
time of the writer's visit oc 
curs within an area of 2$ acres, 
but, including that in drill 
holes Nos. 4 and 5, it occurs 
at and near the surface of a 
much larger area. From 
figure 60, showing its relations 
to the sedimentary forma 
tions, it will be noted that the 
peridotite penetrates the Trin 
ity formation and in one place 
is overlain by gravel belong 
ing to the Bingen sand.

The clay of the Trinity has in places been semivitrified to a hard gray 
stone for a, distance of 2 feet away from its contact with the peridotite.
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The hard rock, known locally as "blue ground," contains numerous 
small angular inclusions of black shale, derived from the Paleozoic 
shales through which the peridotite was intruded. These shale inclu 
sions are present in most places in the altered rock, which here and 
there contains pieces of clay from the Trinity, reaching 6 inches in 
diameter, and waterworn quartz pebbles.

All the hard rock here is so much altered that a microscopic study 
is not very satisfactory. Examination of a thin section, however, 
indicates that the rock is similar petrographically to that of the area 
near the mouth of Prairie Creek and that on the property of the 
Kimberlite Diamond Mining & Washing Co. The olivine has com 
pletely altered to a serpentine us mineral which fills sharply defined, 
well-preserved cavities. Magnetite, biotite, perofskite (?), augite (?), 
and the colorless glass base were recognized, and the relation of these 
minerals to one another is apparently the same as in this rock at other 
areas in this region.

PROPERTY OF GRAYSON MoCLOTJD LUMBER CO.

The peridotite exposed in the northwest corner of sec. 23, T. 8 S., 
R. 25 W., is on land belonging to the Grayson Mcdoud Lumber Co. 
The exposures are at two places, one at the "Black Lick," near the 
northwest corner of sec. 23, and the other about 900 feet farther east, 
near the north line of this section.

The basal part of the Bingen sand, which is present at this locality, 
forms the crest of the hill and consists of 30 feet or less of waterworn 
gravel and a basal layer of ferruginous conglomerate. The slope is 
steep to the north, gentle to the west, and very gentle to the east and 
southeast.

The peridotite at the "Black Lick" has disintegrated near the surface 
to a soft yellowish-green earth retaining the original porphyritic texture 
of the unaltered rock. This material was penetrated to a depth of 
7 feet by a pit dug by the writer. It contains a few inclusions of 
clay from the Trinity formation and is free from quartz sand. A great 
many angular fragments of sandstone are scattered over the surface 
near the pit. This sandstone is gray and fine grained and has green 
spots, being hi these respects not unlike the Paleozoic sandstone in 
the peridotite area near the mouth of Prairie Creek. It is not 
known whether the fragments were hauled here, but it is likely 
that they were not. If not, they were included in the peridotite as 
it passed upward through the Paleozoic sandstones, which lie buried 
at possibly a considerable depth beneath the surface. A small piece 
of chalcedonic quartz like that in the area at the mouth of Prairie 
Creek was found on the surface. "Black ground" covers possibly 3 
or 4 acres to the west and south of the pit, a good deal of it being 
probably derived from peridotite. Clay of the Trinity formation,
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However, is exposed in a gully about 200 feet down the slope west 
ward from the pit.

The exposure 900 feet east of the "Black Lick" is in a pit 2 by 5 
feet and 6 feet deep, dug by the writer, in a timbered area which is 
comparatively level over several acres. The surface material, con 
sisting of a black gumbo soil mixed with some waterworn gravel, is 
2£ feet thick. Below this is exposed 3£ feet of yellowish-green earth, 
derived from peridotite. The material has so disintegrated that 
microscopic study is impossible. Its texture is porphyritic. The 
phenocrysts are serpentinous pseudomorphs after olivine, the outlines 
of which are in many places sharply defined and well preserved.

Hand specimens of the earth from the two pits dug by the writer 
were compared with the disintegrated peridotite found in sec. 14 and, 
to judge from a macroscopic examination, are the same in color, tex 
ture, and mineral composition.

As there are no exposures of the sedimentary rocks and none of the 
peridotite except at the two pits, the extent of the peridotite is not 
known, but it is likely that the disintegrated rock in the two pits is 
included in a single area. If this is the case, the igneous rock will not 
be found at but beneath the surface where gravel belonging to the 
Bingen sand is present.

TIME OF THE INTRUSION.

That the peridotite of the areas herein described has penetrated 
the Trinity formation, which lies in a practically horizontal position, 
and.that it is therefore younger than that formation is shown by the 
high dip of the contact planes between the two, by the metamor- 
phism of the clay of the Trinity adjacent to its contact with the 
peridotite, and by the presence in the latter of inclusions of clay and 
waterworn gravel derived from the former. Branner,1 in the report 
on the area of peridotite near the mouth of Prairie Creek, reached 
the same conclusion, which he based on the geologic relations of the 
small peridotite dike near the present mouth of this creek. In addi 
tion he offered "the hypothesis that this peridotite [referring to that 
of the Prairie Creek area and the dike just mentioned] is a simple 
injection which took place about the close of the Cretaceous."

In the course of the areal mapping of the rock formations of the 
Caddo Gap quadrangle for folio publication by A. H. Purdue and the 
writer in 1908 and 1911, they studied the Trinity and Bingen forma 
tions, the former as defined by Hill 2 and Veatch 3 and the latter 
as defined by Veatch. 3 The writer in 1912 completed the study and

i Branner, J. C., and Brackett, R. N., The peridotite of Pike County, Ark.: Am. Jour. Sci., 3d ser., vol. 
38,1889, p. 55; Ann. Kept. Arkansas Geol. Survey, 1890, vol. 2, p. 390.

8 Hill, R. T., The Neozoic geology of southwestern Arkansas: Ann. Rept. Arkansa; Geol. Survey, 1888, 
vol. 2, pp. 1-319.

8 Veatch, A. C., Geology and underground water resources of northern Louisiana and southern Arkansas 
Prof. Paper U. S. Geol. Survey No. 46,1906, pp. 1-442.
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mapping of the contact between these formations. During the course 
of his work he studied clastic beds at and near the base of the Bingen 
sand, because they throw additional light on the age of the peridotite 
by containing pebbles, cobblestones, and other material derived from 

. this rock and other igneous rocks of Arkansas. The beds in which 
this igneous material occurs consist of interbedded sand and water- 
worn pebbles and are present in places southeast of Murfreesboro, 
over almost the entire plateau-like area between this town and Cen 
ter Point, and at least several miles to the southwest of Center Point, 
but because of the comparative rapidity with which this material 
weathers it is in few places exposed at the surface.

The best-known exposure is on Mine Creek in sec. 2, T. 9 S., 
R. 27 W., about 4 miles north of Nashville, Howard County. The 
deposit is exposed hi the bed of the creek and is at least a few feet 
above the basal bed of gravel of the Bingen. It is a greenish sand 
composed of kaolinized feldspar grains and a less amount of mica, 
quartz, chlorite, magnetite, and red iron oxide, all of which are ce 
mented together with calcite. Lenses of gravel that reach about 4 
feet .in thickness are present in the deposit at this place; they thin 
and thicken within short distances owing to the pronounced cross- 
bedding. The pebbles, some of which reach 6 inches in diameter, 
are thoroughly rounded and are embedded in a matrix of material 
like that just described. They consist of igneous rocks, mixed with 
a small amount of quartzite, novaculite, and millstone grit.

D. B. Sterrett, 1 who has described this occurrence, states: "Under 
the supposition that this rock has formed in part from the wash over 
a peridotite outcrop, it is being tested for diamonds." Neither Mr. 
Sterrett 2 nor the writer knows of any diamonds being found here. 
That a very small amount of the material in this sand and gravel 
bed is derived from peridotite is likely, but if such igneous material 
is present it has so disintegrated that it can not be recognized.

Thin sections of eight igneous pebbles obtained at this locality 
show that they are fourchite, tinguaite, and syenite.

Three sections are of fourchite not in any way dissimilar to that of 
the fourchite dikes near the central part of the State.

Three others are of rocks that are herein provisionally called four 
chite. They differ from the typical fourchite described by Williams 
and Kemp * in that the plagioclase feldspars, mainly andesine, which 
are common in the groundmass of the typical fourchite, here form a 
large part or the most of the phenocrysts in addition to a part of the 
groundmass.

1 Sterrett, D. B., Diamonds in Arkansas: Mineral Resources U. S. for 1909, pt. 2, U. S.Geol. Survey, 1910, 
pp. 757-759.

2 Personal communication.
3 Williams, J. F., and Kemp, J. F., Igneous rocks of Arkansas: Ann. Rept. Arkansas Geol. Survey, 

1890, vol. 2.
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One section is of tinguaite, which is similar in texture and mineral- 
ogic composition to the tinguaite dikes near the central part of the 
State. 1 This rock is probably the most common igneous type among 
the pebbles at this locality.

One pebble of syenite was found. It is a dense dark-gray holocrys- 
talline rock, showing abundant feldspar and a less amount of augite 
in the hand specimen. The thin section shows that the rock consists 
chiefly of feldspars (orthoclase, oligoclase-albite, and andesine) and 
augite, with smaller amounts of biotite, magnetite, and apatite. The 
pulaskite, described by Williams, 1 is intermediate between syenite 
and nephelite syenite, and some of it, because of the absence of 
nephelite, is really a syenite. The rock just described, however, does 
not correspond accurately to any of the pulaskite he described.

Another exposure of this gravel bed is about 1,000 feet north of this 
locality, on the east side of the Corinth and Nashville wagon road. 
Here, as in the creek, the igneous pebbles, the most common of which 
is tinguaite, constitute the greater part of the exposed bed. A few 
igneous pebbles completely altered to clay were observed in a ditch 
in the basal gravel of the Bingen in the northern part of the town of 
Center Point, and 3 miles southwest of this place a pebble of tinguaite 
was found in the same bed of gravel.

Near Murfreesboro the bed is thought to be of only local distribu 
tion about the masses of peridotite. It is apparently not present in 
the NE. 1SW. I sec. 14,T. 8 S., R. 25 W., where gravel belonging to the 
Bingen sand rests upon the peridotite, nor does it seem to be present 
in the northwest corner of sec. 23, where this relation is probably 
duplicated. In these two places the bed containing the igneous mate 
rial is possibly, overlapped- by others higher in the formation.

The bed is exposed in two small pits on the north side of Twin 
Knobs, near the center of sec. 22. The following section was made 
from the base to the top of the north knob and on its north slope, 
where the pits are situated.

Section of Bingen sand.at Twin Knobs.
Feet.

Gravel on top of hill and on elope. In places there are exposures 
of clay........................................................ 60

Gravel.......................................................... 20
Clay. The earth shown in the two pits is near the middle of this 

bed. Altered serpentine grains and mica are present in the 
material..................................................... 40

Gravel (base of Bingen sand). ..................................... 10±
Clay (Trinity formation)......................................... 10+

The best exposures near Murfreesboro are in the W. £ SW. J sec. 
22, T. 8 S., E. 25 W., on what is known as the Riley place, where

i Williams, I. F., and Kemp, J. F., loc. cit.
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the deposit is exposed in a well, a pit, and two trenches. At the 
time of the examination the well had caved until it was only 18 feet 
deep. Marion Riley, who dug it, states that it was originally 41 £ 
feet deep and that the bed under discussion extends to the bottom 
and the well did not go through it. The pit south of the house is 
12 feet deep. The bed here consists of a greenish-yellow coarse 
grained earth and shows lamination and pronounced cross-bedding. 
It consists principally of well-rounded grains of quartz sand inti 
mately mixed with possibly an equal or larger amount of altered 
serpentine grains and a little mica in small flakes. More or less 
quartz gravel and fragments of gray sandstone, semivitrified clay, 
black shale, and altered peridotite are also present. A horizontal 
layer of clay and several lenses of like material occupying cross- 
bedding planes were observed. It has been thought by some pros 
pectors that this material is disintegrated peridotite and that it is 
an eastward extension of the peridotite area near the mouth of 
Prairie Creek, which is about half a mile west of these exposures on 
the Kiley place. The mineral composition of this bed and the 
arrangement of its material, however, show without doubt that the 
bed is a water-laid sediment. This origin has also been assigned by 
Glenn, 1 who says, in discussing the relations of this material to the 
peridotite, "Indications of the age of this material narrow down 
the period within which the extrusion of the peridotite must have 
occurred." In the discussion of Glenn's paper, Purdue 2 suggests 
post-Lower Cretaceous and pre-Upper Cretaceous age for this rock. 

That the fourchite, tinguaite, and syenite in the deposit near 
Nashville, Ark., are the same as or similar to the corresponding 
types of the igneous rocks near the central part of,,the State has 
been mentioned above. The igneous rocks of central Arkansas 
are nephelite syenites and their associated rocks and their larger 
areas are near the old shore line of the Upper Cretaceous sea. All 
the known areas are within 110 miles of Nashville, Ark., and the 
nearest is less than 50 miles away from that place. Syenites, nephe 
lite syenites, and their associated types are known in western and 
central Texas, but the near-shore character of the basal part of the 
Bingen sand in the region here described, its extent southward, and 
the character and relations of the equivalent formations in southern 
and northeastern Texas preclude the possibility that these pebbles 
and other igneous material were derived from any areas of these 
rocks in that State. Hence their only known source is the igneous 
masses in Arkansas, some of which may not now be exposed. As 
the beds described above are at the base of the Bingen sand (basal

i Glenn, L. C., Arkansas diamond-bearing peridotite area [abstract]: Bull. Geol. Soc. America, YQl.,23, 
1912, p. 726. 

.«.Purdue, A. JEEV Bull. Geol. Soc. America, vol. 23 1912, p. 726.
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Upper Cretaceous), they were laid down while the Upper Cretaceous 
shore Hue occupied this area. This indicates that the intrusion of 
the syenitic and monchiquitic rocks of this State took place before 
the invasion of the Upper Cretaceous sea. The peridotite is thought 
to be connected genetically with these rocks. As "the time of the 
intrusion of these rocks [the peridotite] was/ 7 according to Williams,1 
"not far removed from that of the syenitic and monchiquitic rocks,' 
it appears that the time of the intrusion of the peridotite was also 
prior to the invasion of the Upper Cretaceous sea.

Possibly more direct proof of the pre-Upper Cretaceous age of the 
peridotite intrusion than that outlined in the preceding paragraph 
is furnished by the clastic deposit at the base of the Bingen sand on 
the Biley place and in Twin Knobs, described above. The nearness 
of this deposit to the masses of known peridotite indicates that the 
altered serpentine grains and the fragments of peridotite in the base 
of the Bingen were derived from these masses. The pre-Upper Cre 
taceous age of this rock is suggested in the NE. £ SW. J sec. 14, 
T. 8 S., R. 25 W., where gravel belonging to the Bingen sand rests 
upon it, and in the northwest corner of sec. 23, where this relation 
is apparently duplicated.

The intrusion of the peridotite has been shown to be later than the 
deposition of the Trinity formation, which is Lower Cretaceous, and 
earlier than that of the Bingen sand, which is basal Upper Cretaceous. 
As the Upper and Lower Cretaceous rocks in this region are sepa 
rated by an unconformity representing an uplift sufficient to raise the 
region above sea level at the close of the Lower Cretaceous, it seems 
reasonable to assume that the intrusion of the peridotite and possibly 
the other igneous rocks of the State accompanied the diastrophic 
movements producing this elevation.

DIAMONDS.

Thus far no washing for diamonds has been done on the property 
of the Kimberlite Diamond Mining & Washing Co. Four diamonds 
of good quality are said to have been picked up on the surface, the 
largest weighing 4 carats. Further development work to ascertain 
the extent of the peridotite is now under way. At the time of the 
writer's visit, during November and December, 1912, this company 
was erecting at Kimberley a plant to wash the diamond-bearing 
earth to be hauled on a tramway from its peridotite area in the 
SW. £ NW. i sec. 14, and from the Mauney tract on the area near 
the mouth of Prairie Creek.

i Williams, J. F., Igneous rocks of Arkansas: Ann. Eept. Arkansas Geol. Survey, 1890, vol. 2, p. 391. 
22652° Bull. 540 14  35
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A little washing for diamonds on the property of the American 
Diamond Mining Co. has been done in a crude way without machinery. 
Thus far this company reports 20 diamonds from its property.

The Grayson McCloud Lumber Co., up to the time of the writer's 
visit, had made no attempt to prospect its land, so as to learn the 
extent of the peridotite in the northwest corner of sec. 23; nor has 
this company done any washing to determine whether or not the 
disintegrated rock contains diamonds.

Inasmuch as the deposit exposed on the Riley place and on Twin 
Knobs is known to contain material washed from peridotite areas, 
whatever diamonds may have been in the eroded mass would also 
possibly have been transported and deposited in a like manner. 
This assumption is sustained by the reported discovery of a diamond 
on the Riley place. It is believed, however, that the possible 
diamond content per ton of the material at these places would as a 
rule be less than the diamond content per ton of the peridotite from 
which this material was washed. This belief is based on the pres 
ence of a great deal of quartz sand and possibly clay and other 
material that has been deposited in an intimate mixture with the 
material from the peridotite.
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Rimrock Butte, Mont., magnetite on........ 336
Riverside County, Cal., magnesite deposits

of.............................. 516-519
magnesite deposits of, analyses of...... 518,519

map of.............................. 517
Road metal, bibliography of............... 373-374
Rockwood formation, iron ores in, analyses

of......................... 301,302,303
iron ores in, distribution and character

of............................. 296-318
See also Tennessee. 

Round Mountain, iron ores of............. 306-307
Rowe,R. B., work of................. 229,231,232
Russ district, Cal., mining in................ 95-96
Russell,!. C.,cited.......................... 462
Russell formation, distribution and character

of............................... 387
Russell mine, Cal., description of.......... 445-448
Ryan, J. R., work of........................ 280

S.
St. Mary River formation, occurrence and

character of..................... 332
St. Regis formation, occurrence and character

of............................. 172-173
Saline crusts, analysis of.................... 431

value of................................. 406
Saline deposits, western, potash in........ 457-469
Saline muds, potash in................ 406,465-467

potash in, analyses of................... 466
Salines, bibliography of................... 474-475

papers on............................. 399=473
Saline Valley, Cal., borax deposits in...... 420-421

description of...................... 82,416-417
development in......................... 416
map of.................................. 417
potash deposits in....................... 420
salt deposits in........................ 418-419

Salmon schist, occurrence and character of.. 24,27
Salt deposits, bibliography of.............. 474-475

occurrence and character of............ 418-419
Saltese area, Mont., field work in.......... 167,168

geography in.......................... 168-171
geologic map of................'.......... 172

22052° Bull. 540 14  36

Page. 
Saltese area, Mont, geology of............ 171-177

map of.................................. 168
mines of............................... 195-199
ore deposits of......................... 177-211
structure of........................... 176-177

Salt flats, salines in........................ 406
Saii Benito County, Cal., magnesite dc-

positsin...................... 503-509
magnesite deposits in, analyses of...... 507-508

maps of........................... 504,506
Santa Clara County, Cal., magnesite de 

posits in...................... 498-501
magnesite deposits in, analyses of........ 501

map showing....................... 498
Schrader, F. C., on alunite in Arizona...... 347-350

on alunite in Nevada................. 351-356
Searles Lake, Cal., potash deposits in.. 404,405,415 
Sequatchie Valley, Term., iron ores of..... 300-301
Serpentine, occurrence and character of...... 28-29
Seymour Creek, Cal., borate deposits on... 445-448 
Sheffield, Tenn., iron ores of.......i....... 301-302
Shinbone Ridge, Ala., iron ores of......... 305-306
Shirttail mine, description of................. 69
Silver, bibliography of.................... 132-138

See also Gold and silver.
Silver Cable mine, Mont., description of..... 190 
Silver King mine, Ariz., description of....... 143

geology near............................ 142
ores of................................ 156-158

Silver Queen mine, Ariz. See Queen mine. 
Singer mine, Nev., description of............. 258

ores of................................. 244,258
Sinks, potash in............................. 406
Smart Alec mine, Idaho, description of...... 200
Smithsonite, occurrence of................. 96,243
Snowshoe prospect, Idaho,description of...207-208 
Snowstorm copper belt, Idaho, general fea 

tures of.......................... 202
mines of............................... 202-211

Snowstorm mine, Idaho, economic features
of............................. 202-204

geology of..................... 177-178,205-207
ores of................................... 204

Soda granite porphyry, dikes of, prospecting
near............................. 46

occurrence and character of........... 30-31,45
Soda Lake, Cal., potash from............... 432-433

potash from, analyses of.................. 432
Sodium sulphate, bibliography of.......... 474-475

character of............................. 428.
market for............................. 428-429-
occurrence of.......................... 428-433

Sonoma County, Cal., magnesito deposits
in............................. 490-498

magnesite deposits in, analyses of....... 494,497
location of, maps showing.......... 490,496
sections of, figure showing............ 492

Sphalerite, occurrence of................. 44,45,245
Spring Mountain Range, section of........... 229
Spurr,I.E., cited...................... 132,232,233

work of............  . ..................... 229
Stacey mine, Cal., description of............. 73
Stanton,t.W.,cited ........................ 233
Star mine, Idaho, description of............ 182-183



562 INDEX.

Stauffer, Cal., borate deposits near, map
showing......................... 438

section near............................. 436
Stebinger, Eugene, on titaniferous magnetite

in Montana.................... 329-337
Steel, possible manufacture of............ 326-328
Sterrett, D.B..cited...................... 534,542
Stose, G. W., on phosphate in southwestern

Virginia....................... 383-396
Striped Peak formation, occurrence and char 

acter of.......................... 174
Strontianite, occurrence and character of... 521-522 
Strontium, occurrence of................... 523-526

source of............................... 521-522
use of................................. 522-523
See also Celestite. 

Structural materials, bibliography of....... 373-382
papers on.............................. 359-372

Sulphur, bibliography of.. .....^.......... 481-482
paper on.............................. 477-480

Summit mine, Cal., description of........... 67
veins in.............................. 35,37,67

Superior district, Ariz., columnar section of,
figure showing................... 141

copper deposits near, features of........ 145-158
geology of............................. 139-143
map of.................................. 140
mines of............................... 143-144

location of, map showing............ 144
Sweetwater, Tenn., ironoresnear, analyses of. 291 

' iron ores near, character of............. 286-289
miningof.......................... 289-291

section near, figure showing............. 287
vicinity of, geologic map of.............. 286

Sweetwater Creek, Wy o., sulphur on....... 477-480
Switchback mine, Mont., description of...... 197
Syndicate prospect, Mont., description of... 190-191

T.

Taft mine, Mont., description of.............. 198
. Tarbox mine, Mont., description of........... 194
.Taylor.Kidge, Ga.,iron ores of............. 314-315
Tellico sandstone, iron ores in, analyses of..... 285,

291,293-294 
iron ores in, distribution and character

of............................. 283-296
See also Tennessee; Georgia. 

Tellurides, occurrence of..................... 44
Tennessee, east, geolpgic map of.............. 282

iron ores of, analyses of................... 285,
291,293,301,302,303,320 

- distribution and character of........ 283-
295,296-303,318-320

See also Tennessee, Alabama and Georgia. 
Tennessee, Alabama, and Georgia, red iron

oresin......................... 282-320
red iron ores in, formations bearing..... 281-282

. investigation of........'............ 279-281
manufacture of steel from.......... 326-328

.mining development in............ 321-324
ore concentration in............... 324-326

T ennessee River valley, Tenn., iron ore in.. 299-301 
Tetrahedrite, occurrence of.................. 105
Tewksbury, C. E.,cited..................... 131
Texas, celestite in......................... 524-525
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posits on...................... 510-511
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