









































































































































MAGNET COVE RUTILE COMPANY DEPOSIT 37

RADIOACTIVITY IN THE WEST PIT AND AT TUFA HILL

On March 3, 1949, a short time after the completion of the U. S. Bureau
of Mines titanium drilling projects at Magnet Cove, a preliminary Geiger
counter examination of the drill cores and sludges from the projects was
made by Mr. H. B. Foxhall, State Geologist, and Mr. Eugene Brewster of
the Geology Division, to check the possible occurrence of radioactive minerals
in the titanium ores. Since this preliminary work showed that some of the
cores (Holes No. E-8, G-2, B-2, C-2, D-3, and I-1) from the Magnet Cove
Rutile Company deposit were radioactive, all of the cores from this deposit
were carefully checked both by Mr. Brewster and by the U. S. Bureau of Mines
at Rolla, Missouri. At about this same time Mr. Percy Upton, of the Magnet
Cove Rutile Company had independently detected radioactivity at the prop-
erty. Mr. Brewster and Mr. Foxhall in cooperation with Mr. Upton then
made a Geiger counter survey of the Magnet Cove Rutile Company’s deposit
and collected a suite of eight surface samples from the most radioactive
spots and two additional surface samples from the center of the SW14 .SW1
of Section 18, T. 3S, R. 17W, half a mile southwest of the Magnet Cove
Rutile Company deposit. These samples were shipped to the Raw Materials
Division of the Atomic Energy Commission for analysis. The samples varied
somewhat in character, but in general the microcline-calcite vein type pre-
viously desecribed predominated. Both chemical and radiometric assays were
made by the Atomic Energy Commission laboratories and the results ob-
tained by them on the ten samples submitted are shown on Table 4.

Table 4. Radiometric and Chemical Assays of Radioactive Samples from
the Magnet Cove Rutile Company Deposit.

Percent U0y
Coordinates® of Equivalent Percent U0y
Sample No Sample Location (Radiometric) (chemical)
N E
1501 H 640 232 0.018 0.009
1501 I 668 492 0.018 0.012
1501 J 540 247 0.022 N
1501 K 481 1430 0.046 0.012
1501 L 945 1248 0.021 |
1501 M 135 262 0.018
1501 N 968 1272 0.024 0.005
1501 O 478 1405 0.002
1501 P SW SW sec. 18, T. 3S, R. 1TW 0.013 |
1501 Q ’ ” ¢ " 0.016 e

* Refers to the location of the sample on Plate II.

In the letter** containing the above analyses, Mr. Nininger made the
following interpretation of the laboratory’s results:

Comparison of radiometric and chemical assays indicates that the
radioactivity results in considerable part from elements other than

**Letter dated December 8, 1949, from R. D. Nininger, .Denuty Assistant Manager, Raw
Materials Division, Atomic Energy Commission.





































































60 ARKANSAS TITANIUM ORE DEPOSITS

lower division of the formation. The southern boundary of the deposit was
not positively established by the drilling. It has been assumed, however, on
the basis of information from drill hole BD-10, that the Missouri Mountain
shale is the southern boundary or footwall of the deposit. Additional drilling
south of the present drilled area is needed to confirm this assumption. The
numerous ribs of barren novaculite in drill hole C-7 and the relatively barren
novaculite exposed in the road along the west boundary of Section 21 (see
Plate VI) indicates that there is probably barren novaculite of the lower
division between the primary orebody and the nepheline syenite intrusive to
the west.

The orebody apparently plunges to the southwest at a steep angle as
indicated by a series of holes along the east side of the orebody only. These
holes, however, were not so spaced or deep enough at critical points to
actually determine the angle. As previously noted, four drill holes (BD-7,
8, 9, and C-3A) did pass through ore into barren rock. The ore encountered
in these holes, however, probably slumped into place, and therefore was not
considered primary. Only one hole (BD-6) was drilled through the primary
orebody into barren rock. It is believed that the remainder of the drill holes
that reached the primary ore zone did not pass through it, thus leaving the
depth of the primary ore zone untested throughout most of the deposit.

Character of the Primary Orebody

The primary orebody as shown on Plate VII is composed essentially of
brookite-bearing quartzite layers separated by relatively barren clay horizons.
The orebody locally contains ribs of barren novaculite, unmineralized shale
layers, and at least one altered dike is known. Although most of the primary
orebody has been thoroughly weathered, the term “primary” has been retained
to describe the orebody because the only weathering effects on the original
pyritic brookite ore were the removal of some clay minerals and the alteration
of pyrite to iron oxides.

Practically all of the ore in the primary orebody was porous brookite-
bearing quartzite that was thoroughly oxidized as shown by the abundance
of limonite in the drill cores. This oxidized primary quartzite ore resembles
dark quartzite of the residual ore in both hand specimen and thin section.
This quartzite varies from light to dark gray in color, a feature dependent
on the rutile and taeniolite content. As a rule, the quartzite is fine-grained,
but in many places in the orebody it is cut by narrow veins of coarsely
crystalline quartz. Irregular cavities and small vugs are characteristic and
these cavities are frequently coated or’partially filled with limonite-stained
clay. Brookite occurs in this quartzite as euhedral and subhedral black
crystals enveloped by quartz or perched on individual quartz crystals.

Of the holes drilled into the primary orebody, only two, BC-1 and C-1,
reached the unoxidized zone. Hole C-1 was bottomed in a pyrite-bearing
shale bed in the novaculite formation. In hole BC-1 unoxidized quartzite ore
containing a small amount of pyrite and abundant clay minerals was en-
countered at a depth of 65 feet. The clay minerals, kaolinite and probably
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nontronite, occur in irregular masses and in the interstices between some
quartz grains (Plate XXIII-A, p. 169). Rutile occurs as needles which are altered
to leucoxene, but the brookite occurs as small unaltered crystals. Taeniolite
is completely altered (Plate XXIII-B, p. 169). As in the Hardy-Walsh ore, the
alteration took place during the recrystallization of the novaculite. The
sequence of mineralization was: rutile and taeniolite apparently simultaneous,
brookite accompanied by a minor amount of magnetite (?), nontronite and
kaolinite.

The analyses of the recovered cores and sludges (see logs, pp. 131-151)
show appreciable percentages of vanadium in both the residual and primary
ore. Qualitative tests indicated that much if not all of the vanadium is present
in the brookite crystals themselves. .The per cent of vanadium present in
the brookite apparently is variable as the V205 content in a given set of
samples is not directly proportional to the TiOs content of those samples.

Clay horizons of varying thicknesses are common in the primary orebody.
Much of the clay from drill cores was dead white in color, but light green,
buff, gray and mottled clays were also recovered. Limonite staining in the
clay was restricted to the upper portions of the primary orebody. The texture

of the clays varied from massive to an indefinite pisolitic texture. X-ray
analyses showed that the clay is composed of kaolinite, and kaolinite mixed

with halloysite. The indefinite pisolites were identical in composition with
their matrix. Presumably the clay layers and seams found throughout most
of the primary orebody represent seams of shale in the lower division of the
novaculite that have been hydrothermally altered. The thicker sections of
clay encountered in drill holes BC-1 and BD-11, however, cannot be so ex-
plained since shale seams are generally thin and sparsely distributed in the
lower division of the novaculite formation. Possibly the clay in these holes
was formed as a result of extensive clay mineralization of the novaculite
itself. The clay seams and lenses in the primary orebody were for the most
part lacking in brookite. This is particularly true of the thicker layers. Some
brookite occurs in the thinner clay layers as free crystals embedded in the
clay and perched on small quartz crystal aggregates that were completely
enveloped by clay. It is interesting to note that despite the relatively high
TiO, assays reported on the thick clay sections from Hole BC-1 (see p. 151),
much of the recovered core contained no visible brookite, the values apparently
being due to the presence of leucoxene or taeniolite, or both, in the clay.

PARAGENESIS OF THE DEPOSIT
1. Deposition, then folding and regional metamorphism of the Arkansas
novaculite at the end of Pennsylvanian time (Miser, 1943).
2. The intrusion of the Magnet Cove igneous rocks during Cretaceous
time (Miser, 1943).
3. Introduction of rutile, taeniolite, and brookite, at the time of igneous
intrusion.

4. Recrystallization of the novaculite.
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5. Introduction of clay minerals.
6. Erosion.

7. Deep weathering of the primary orebody from the upper erosion
surface of the general region.

8. Formation of residual ore and the admixture of a small amount of
transported material,

9. Uplift of the region followed by removal of much of the residual ore
and the probable formation of placer deposits in the region. Deep weathering
is continuing.

SUMMARY OF THE OCCURRENCE OF TITANIUM MINERALS

The titanium-bearing minerals in the Christy deposit are brookite, rutile,
leucoxene, and taeniolite of which the brookite probably is the only recover-
able mineral. In the residual ore brookite oecurs both as free crystals dis-
seminated in the “clay” and attached to quartzite fragments. Probably most
of the brockite grains do not exceed .5 mm in diameter, but crystals up to
6 and 7 mm in maximum diameter are known. In the primary ore prac-
tically all of the brookite crystals oecur either within or perched on quartzite‘.
As in the residual ore, most of the brookite is less than 5 mm in diameter.
Rutile is common throughout the deposit as minute needles in the various
gquartzite types and much of it has been altered to leucoxene. Although the
rutile and leucoxene probably account for 10 to 15 per cent of the TiO2 con-
tent of the ore, this titania cannot be considered recoverable. The TiO.
present in the taeniolite is unrecoverable, but only a negligible percentage of
the total titania present in the ore occurs in this mineral.

THE U, 8, BUREAU OF MINES DRILLING PROJECT

The recent drilling project of the U. 8. Bureau of Mines at the Christy
deposit was begun in January, 1948, and completed in June, 1948. A total
of 21 holes with an aggregate footage of 1,488.9 feet was drilled and sampled.
The deepest hole drilled was 141 feet (BD-4). The character of the ore;
hard, porous quartzite masses separated by lenses of clay of varying thick-
nesses, made it extremely difficult to obtain cores suitable for metallurgical
testing. Three different types of drills were used in an effort to recover
acceptable core; a diamond drill, bucket drill, and a churn drill with Baker
coring tools. 8Since detailed descriptions of the drilling equipment and
techniques used have been presented by Dupuy (1949) and Reed (1949), only
the condition of the recovered cores has been noted briefly here. The core
recovered by the Baker coring device {Hole BC-1) was most satisfactory as a
high percentage of core was recovered and core fragmentation was not
excessive. Although the percentage of the core recovered in the diamond
drill holes {Holes C-1 through C-8) was low, the core was clean and the core
intervals were small, so that a fairly complete interpretation of the lithology
could be made. Core recovery in the bucket drilling was excellent but the
core was difficult to log because of fragmentation, particularly where the
aceessory churn bit was used to break through ledges of hard quartzite and
altered novaculite.
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Splits of the cores obtained frem the Bureau of Mines drilling at the
Christy deposit are on permanent file in the Core Library of the Bureau of
Mines at Rdlla, Missouri. The library is open te the public for study of the
cores at any time that qualified persons wish to make such a study.

All of the core recovered was logged by Holbrook while the drilling was
in progress. The residual ore in the cores was designated as such in
parentheses in the logs, and the primary ore was described in the logs
as porous brookite-quartz rock. A general statement regarding the
abundance and grain size of the brookite in the core samples was also
included in the logs. These descriptive log;'s, together with the U. 8. Bureau
of Mines analyses {Reed, 1949, Figs. 10 through 20) of the core and sludge,
appear on pages 131 through 146 of this repert.

Since the 1948 drilling project at the Christy deposit was the first exten-
sive core-drilling exploration of any of the brookite deposits at Magnet Cove,
it has provided much new subsurface geologic information on these deposits.
Some of the more important geologic features of the Christy deposit that
were established as a result of this drilling are listed below.

1. The deposit is not simply a surface accumulation but is underlain by
a significant body of primary ore.

2. A ivotwall of steeply dipping altered interbedded novaculite and shale
was established on the north side of the orebody.

3. A hanging wall of Missouri Mountain shale at the south limit of the
orebody was tentatively established.

4. Oxidized primary ore was encountered to the bottom of the deepest
hole {BD-4, 141 feet) as well as all other holes drilled in ore except BC-1.

5. Unoxidized primary ore containing pyrite was encountered in only
one hole (BC-1, at a depth of 65 feet.

8. The presence of vanadium in the ore was first recognized by the U. S.
Bureau of Mines chemists while analyzing core samples.

RECOMMENDATIONS FOR FURTHER EXPLORATION

It is believed that further drilling could extend both the depth and the
southwest limits of the deposit. The northern boundary or footwall of the
deposit is well established, and it is not likely that much additioral ore could
be developed by drilling along either the eastern or western boundaries as
shown on Plate VI, Possible extensions of the ore to the southwest should be
checked 'by holes located immediately south of Holes BD-5 and C-8. Since
the orebody apparently follows the Arkansas novaculite formation and dips
to the south, any holes begun in the Missouri Mountain shale formation (see
Hole BD-10, Plate VII) should be drilled deep enough to penetrate the shale
and check the possibility of ore in the underlying Arkansas novaculite. If the
recovery of samples suitable for metallurgical testing is not a prime con-
sideration in a future drilling project, it is suggested that churn drilling
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would be both a satisfactory and economical method of exploration. The

cuttings should be logged, however, to permit an accurate evaluation of the
sample assays.
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MO-TI CORPORATION
MOLYBDENUM-TITANIUM PROSPECT

The Mo-Ti Corporation prospect pit located in Section 17, T. 3 8., R 17
W., on the south bank of Cove Creek (See Plate I) has been described
by Holbrook (1948). In 1929-1930 the Southern Acid and Sulphur Company
churn drilled the deposit as a possible source of pyrite. The recent explora-
tion (1946) has been for molybdenum, but the vein material also contains
brookite and some rutile.

The country rock is jacupirangite (mainly magnetite and pyroxene with
some nepheline) both fresh and altered along zones which do not entirely
coincide with the vein mineralization. The prospect pit lies on the north edge
of a triangular shaped flat now covered to a depth of about 8 feet by coarse
gravels. The topographic expression and the results of the earlier drilling
(Scheid, 1932) indicate widespread mineralization and hydrothermal altera-
tion in this area.

The exposed veins strike roughly N. 50° W. and dip 45°-80° E. The
veins are anastomosing and frequently enclose areas of chloritic rock, the
alteration product of the jacupirangite.

In the field the vein material is yellow to light gray in color, coarse-
grained, soft and friable due to weathering, and in most places contains
abundant pyrite.

Thin sections show that 80 per cent of the vein is composed of perthitic
microcline ranging up to 3 mm in diameter, and a small amount of chess-
board albite. Apatite, brookite, rutile, pyrite, and sphene in varying amounts
are also primary constituents. The feldspar is extensively altered to allo-
phane and a small amount of halloysite. Some of the brookite crystals
reach 10 mm in diameter. Leucoxene is present in variable amounts.

The introduction of feldspar veins was followed by a molybdenite mineral-
ization. Two to three feet on either side of the rich molybdenite veins there
is disseminated molybdenite. Both brookite and pyrite are replaced by
molybdenite.

In addition to the large feldspar veins the country rock is cut by small,
up to 4 mm wide, veinlets containing dolomite, oligoclase, and pyrite. The
thin sections examined were lacking in any important TiO» mineralization.

The feldspar veins differ from the microcline-calcite veins of the Magnet
Cove Rutile Company property by a total absence of a carbonate and the
very much coarser grain size. The veins in grain size and in the presence
of perthitic microcline and albite most closely resemble the coarse-grained
albite-perthite-carbonate veins of the Magnet Cove Rutile Company property.

The occurrence of abundant brookite in a feldspar vein is suggestive, but
little can be said about temperature and pressure conditions which  formed
brookite in this vein group and rutile in the feldspar-carbonate veins of the
Magnet Cove Rutile Company pit.
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The molybdenite mineralization at both properties as well as the simi-
larity in vein types suggests contemporaneity of formation of the ore of the
two properties.

OTHER KNOWN OCCURRENCES OF BROOKITE AND RUTILE
AT MAGNET COVE

All of the rutile and brookite deposits and prospects discussed in the
preceding sections have been explored to some extent at least, by test pitting,
trenching or drilling. There are, however, several other untested occurrences
of rutile and brookite in and adjacent to the Cove that should be mentioned.
Because rutile and brookite are rather widely scattered in small quantities
in the soils of the Cove, the localities discussed in this section have been
restricted to significant concentrations of rutile and brookite float, and to
exposures of rutile and brookite in place. All of the localities described in
this section are shown on Plate I (in pocket) by either a rutile or brookite
symbol, depending on which mineral predominates.

BROOKITE MINERALIZATION ALONG HIGHWAY 270 AT MAGNET

A series of outcrops along U, 8. Highway 270 at Magnet show both the
metamorphism and the brookite mineralization in the Arkansas novaculite
formation near its contact with the Cove intrusives. Immediately east of
Magnet the highway cuts through a low ridge of metamorphosed Arkansas
novaculite. The novaculite exposed in this cut looks like a very fine-grained
sandstone and contains small amounts of taeniolite, magnetite (?) rutile and
brookite. West of this novaculite ridge, at the “Y” in the highway at Magnet
and somewhat nearer the novaculite-syenite contact, the novaculite has been
recrystallized to a friable quartzite composed of quartz grains ranging from
5 mm to .02 mm in diameter (Plate XXIV-A, p. 171). At this point the introduced
material is limited to a few large quartz veins lying in a matrix of unidenti-
fied clay minerals and iron oxide. Unfortunately the syenite-novaculite contact
is not exposed in the highway cut, the westernmost exposure of metamor-
phosed novaculite being 100 feet or more from igneous rock. This exposure
is on the south side of the highway near the center of Magnet and is charac-
terized by quartz veins up to one inch in thickness which cut friable quartzite
along tortuous paths. Many of these veins contain vugs lined with imperfect
quartz crystals 2 em long. Accompanying these quartz veins are brookite
crystals which reach 5 mm in diameter. The majority of the described brook-
ite specimens from Magnet Cove came from this area. Abundant brookite-
quartz float indicates an extension of this mineralization up the hill south
of the highway a distance of about 200 feet (see Plate I in pocket).

A thin section shows that rutile needles are common in these quartz
veins but not to the extent of darkening the quartz by their numbers. Ac-
companying the TiO. mineralization is an iron oxide, taeniolite, and a eclay
mineral. The rutile and iron oxide occur in diffuse bands 2-3 mm wide which
cut across grain boundaries of the quartz. Typically such a band has an outer
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zone of abundant rutile, a zone of less intense rutile mineralization, a thin
concentrated zone of iron oxide, and a broad zone containing brookite and
fresh and altered taeniolite (Plate XXIV-B, p. 171). Acicular rutile is almost
entirely altered to leucoxene. The iron oxide occurs as both square and rectangu-
lar masses and as a lining of cavities where it has a colloform texture.

RUTHERFORD BROOKITE PROSPECT

This prospect is located on a hill about 400 feet southeast of Magnet
community and consists of brookite-quartz float scattered over a roughly
elliptical area, 500 feet in maximum diameter. The house on the top of the
hill is approximately in the center of this area and the heaviest concentration
of brookite-quartz float is around the house. Some of the smoky quartz rock
exposed near the southwest corner of the house appears to be in place. The
brookite-quartz float gradually gives way to boulders of coarse-grained, gray
nepheline “syenite to the west and south, and to shale and altered novaculite
fragments to the north and east, indicating that the mineralization is prob-
ably related to a nepheline syenite-Arkansas novaculite contact. The brookite-
quartz float is made up largely of boulders and cobbles of porous masses of
quartz crystals with the brookite crystals perched on the quartz. The brookite
crystals themselves are euhedral and vary in size from 1/16 inch to % inch.
There is a marked similarity between the float and contact relationships of
this prospect and those of the Christy brookite deposit. The float at the
Christy deposit, however, covers a much wider area.

RICHARDSON RUTILE PROSPECT

This prospect is located on the Richardson property in the northwest
quarter of Section 17, T. 3 S., R. 17 W, about half a mile east of the Magnet
Cove Rutile Company’s deposit (see Plate I in pocket). The mineralization
here consists of several small, rather widely separated occurrences of rutile
rather than a single large mineralized area. Most of the rock exposed at the
property is a weathered coarse-grained igneous rock, probably nepheline sye-
nite, and exposures are limited almost entirely to the east-west road that
crosses the property and enters the east end of the Magnet Cove Rutile Com-
pany property.

On the south side of this road about 400 feet west of the Richardson
farm buildings there are several veins exposed in a coarse-grained weathered
igneous rock. The veins are stained with iron oxides and consist mainly of
fine-grained feldspar with a little fine-grained rutile. The plowed field
immediately south of this exposure is said to have been the source of many
of the fine rutile specimens from the Cove, but only scattered fragments of
rutile-bearing vein material were observed during the recent field work.

About 300 feet southwest of the Richardson farm buildings, adjacent to
the mouth of a flowing spring is the abandoned shaft of a pyrite mine that
was operated during the Civil War. The rocks on the dump are mainly
altered igneous rock, with some feldspar-pyrite vein material containing a
small amount of rutile
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On the north side of the road about 300 feet east of the Richardson farm
buildings, several veins are exposed in weathered, igneous rock. The veins
are comprised of both fine and coarse-grained feldspar and contain thin
scattered seams of rutile. Doubtlessly other rutile-bearing veins may exist
under the soil cover on this property, but the lack of much residual rutile
indicates that the mineralization near the surface at least is not extensive.

YORK RUTILE PROSPECT

The York rutile prospect is located near the center of Section 20, T. 3 S,,
R. 17 W., immediately south of U. S. Highway 270. Residual rutile occurs
here in a narrow belt extending from the north side of the highway through
the farmyard and into the plowed field directly southeast of the farm build-
ings. Rutile aggregates up to one inch in maximum dimension and individual
crystals % inch in maximum diameter are common in the soil throughout the
belt. Since no rutile was found in place, the nature of its original occurrence
is uncertain. However, this locality is mapped (Williams, 1891, Map IV), as
nepheline garnet syenite, and this syenite is exposed in the ridge just east of
the rutile occurrence. Detrital garnet and magnetite from the syenite is
abundant in the soil and can easily be mistaken for rutile by the casual
observer. Striations on the rutile crystals, however, distinguish them from
the other black minerals in the soil.

BROOKITE PROSPECTS IN SECTION 7

Two brookite occurrences are located on the Cove rim in the extreme
southern portion of Section 7, T. 3 S, R. 17 W,, about half a mile due north
of the Magnet Cove Rutile Company’s pit (see Plate I in pocket).

One of these occurrences is just south of the gravel road that approxi-
mately parallels the south line of Section 7. At this locality four trenches
have been dug along the north slope of a low hill. These trenches are now
caved, but examination of the dump material revealed brookite-bearing feld-
spar veins in metamorphosed Stanley shale. The brookite in the veins is fine
to coarse-grained and usually in well-formed crystals. The feldspar shows
considerable range in grain size and is the predominant vein mineral. Several
of the vein fragments examined were porous, suggesting the removal of some
constituent, possibly a carbonate.

The second brookite ocecurrence is about 200 yards north of the gravel

road in the southwest quarter of the section. Here, brookite-bearing quartz
float is scattered over an elongated area 20 by 200 feet on the west slope of

a deep ravine. Exposures are limited at this locality, but the float indicates
that the brookite-quartz rock occurs as veins in fine-grained sandstone,
possibly the Hot Springs sandstone. The brookite-quartz rock is dark gray
and porous and may be readily distinguished from the unmineralized sand-
stone. The brookite occurs as very small grains perched on quartz crystals.
So far as is known, no exploration has been undertaken at this locality.
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NICHOLS AND CAMPBELL RUTILE PROSPECT

In the discussion of the history of rutile production from Magnet Cove
(p. 13), it was pointed out that Messrs. Nichols and Campbell produced a
small amount of rutile from properties located in the SW14 SW14 Section 18,
T. 3 S.,, R. 17 W. The trenches resulting from that operation still exist, and
rutile is exposed in the dump material adjacent to these trenches. The most
prominent trench at this locality is about 700 feet long and is shown on
Plate I as a series of surface rutile symbols that trend in a north-
west-southeast direction. At its northwest end on the hillside above the
unimproved road shown on the map the trench exposes metamorphosed shale
which apparently contained scattered rutile-feldspar veins with a small amount
of rutile. - Immediately southeast of the unimproved road the vein material on
the trench dump is a hard cream-colored porous feldspar rock with some fine-
grained rutile. The trench is deepest at its southeast end where it exposes a
soft, altered, gray-green igneous bedrock. The dump material at this end of
the trench contains abundant rutile in masses that reach 1% inches in maxi-
mum dimension. Probably much of this rutile is residual, having been derived
from the soil overlying altered igneous rock, but some of it, at least, came
from feldspar-carbonate veins, several of which are exposed in the altered
igneous rock in the trench walls. About 100 yards west of the lower end of
this main trench is a series of gulleys which have cut into altered igneous
rock. Rutile is common at this locality but is almost entirely restricted to a
so0il layer 1 to 2 feet thick above the altered igneous rock.

RUTILE VEINS IN SECTION 24

Several rutile-bearing veins are exposed along the road from U. S. High-
way 270 to the Jones Mill aluminum plant in the NE14 of Section 24, T. 3 S.,
R. 18 W. (see Plate I). The best exposures are in a cut on the west side of the
road about 120 yards southwest of Highway 270. Several hard, feldspar-
carbonate veins in a soft altered gray-green igneous rock are exposed in this
road cut. The veins are cream-colored, sugary-textured, and they contain a
little fine-grained rutile. The quantity of rutile available at this locality is
negligible, but the outcrop is interesting since it shows the widespread occur-
rence of rutile mineralization in Magnet Cove. '

McKNIGHT PLACER RUTILE DEPOSIT

Although this deposit is located about three miles due south of the Cove,
the Cove deposits are believed to be the source of its rutile. The deposit is in
the S¥% SW14 of Section 5, T. 4 S., R. 17 W., Hot Spring County, Arkansas.
It can be reached by following U. S. Highway 270 north a short distance out
of Malvern to its junction with State Highway 84, thence following Highway
84 west a distance of nine-tenths of a mile to the State Highway 171 junction.
Highway 171 is then followed 1.7 miles to a side road that intersects the
highway on the right. Mr. H. R. McKnight’s abandoned open pit is eight-
tenths of a mile from the highway along this side road at the south end of a
relatively flat-topped ridge. This ridge, which is about 200 feet wide and
1,000 feet long, consists of folded Paleozoic sediments with a mantle of clayey
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gravel varying from 10 to 20 feet in thickness. The gravel consists of
pebbles and cobbles of sandstone, novaculite, and quartz embedded in a
gray non-plastic clay, and is well exposed in the walls of the abandoned pit.
Although the rutile at this property occurs in the gravel, it was undistinguish-
able in the pit walls probably because of clay coatings on the rutile pebbles.
Most of the visible rutile at the deposit is on the surface, particularly in the
vicinity of the numerous shallow test pits north of the open pit. The rutile
pebbles are fairly well rounded and several pebbles up to 1 inch in diameter
were found. The pebbles are easily identified by their dull, blue-black luster,
high specific gravity and pitted surfaces. On freshly broken surfaces the
pebbles have a blue-black metallic luster and are made up of an aggregate
of individual crystals which are commonly striated and are practically identical
to rutile masses of similar size that are found at Magnet Cove.

The quantity of rutile available at this deposit is undoubtedly small, but
the fact that the rutile might be concentrated justifies the mention of the
deposit.
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TRANSPORTATION OF TITANIUM AND QUARTZ

While it has been stated (Lindgren, 1923, p. 424) that titanium is not
transported by vein-forming solutions, the evidence given by Ross (1941)
showing transportation of titanium in solution is amply confirmed in this
study. Ross’ conclusion, however, that titanium is probably transported in
a vapor phase of titanium fluoride is not entirely acceptable with respect to
Magnet Cove. Ross’ greatest attention is paid to the Roseland, Virginia, area
where apatite is abundant. According to Ross (Idem, p. 36):

“The F in apatite certainly does not represent any such amounts,
but the minute percentages in sericitic micas and clinozoisite must
be large in aggregate, and the quantity of F that undoubtedly escaped
into contiguous rocks was doubtless larger still. The amount of F,
therefore, was evidently far in excess of that required to transport all
the titanium which after all, is local in its occurrence.”

Ross, referring to the Hardy-Walsh properties, says further:

“The titanium deposits at Magnet Cove, Ark., present mineral
relations that seem not inconsistent with such an origin. Here titanium
has been carried far into pure quartz sedimentary rock, and taeniolite,
a mineral carrying 13 per cent F, has formed abundantly.—A vapor
phase rich in fluorine seems a not improbable explanation of these
relations.”

. Ross was apparently not aware of the rutile-bearing feldspar-carbonate
veins at the Magnet Cove Rutile Company property and it is not surprising
that the possibility of hydrothermal transport of titanium was not considered.

The occurrence of rutile in veins with soda and potash feldspars migh:
well be the result of transportation of titanium as K:TiFs.H.O which is water
soluble as the temperature approaches 100°C (Thornton, 1927, p. 48), or in the
form of Na.TiFs.H.0. This would readily explain the occurrence of fluorine
compounds in the immediate vicinity of the Magnet Cove Rutile Company
property, a fact which should be emphasized. Apatite occurs in some of the
carbonate veins and is rather abundant in the more altered phases of the
aegirine phonolite porphyry. Fluorite is common as an introduced minerai
in the nepheline syenite (fine-grained type) but only a single fluorite veir
was noticed in the aegirine phonolite porphyry. Possibly the titanium was
transported from some deep seated source as the fluoride in the vapor phase
and hydrolyzed at the time of vein formation, but if so, it would appear that
the constituents of calcite, dolomite, albite, microcline and pyrite were also
transported in the vapor phase.

The situation with respect to the brookite deposits in quartzite is con-
siderably different and the postulation of transport by a vapor phase is at
least not hindered by consideration of the origin of the containing rcck.
Certain features of the sequence of mineralization, however, must be accounted
for. Here a rutile mineralization is accompanied or followed by the formation
of taeniolite, which according to” Miser and Stevens (1938, p. 109), contains
8.66 pér cent fluorine. The brookite mineralization followed the formation
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of taeniolite, and the close spatial relationship between the minerals has
nothing to do with their positions in time. The hypothetical fluorine may
well have been dissipated after serving as the transporting agent for the
TiO., but the presence of earlier taeniolite does not account for the missing
fluorine. The occurrence of abundant acicular rutile in brookite-dominant
areas makes unattractive a hypothesis involving hydrothermal solutions in
the formation of rutile ore deposits, and vapor phases in the formation of
brookite ore deposits.

Probably there has been little or no addition of quartz from magmatic
sources during the mineralization of the Magnet Cove area. The Magnet
Cove intrusives are all deficient in silica. There is not even enough silica to
convert large volumes of feldspathoids to feldspar, and many of the dikes
have been described as olivine-bearing, further emphasizing the lack of silica.
Quartz veins are not known in the Cove interior and the small body of quartz
in the Mo-Ti Corporation pit is probably a metamorphosed sandstone or
novaculite inclusion.

Quartz veins are limited to the periphery of the Cove and as far as the
writer knows, those quartz veins are located in areas in which silica of sedi-
mentary origins is known to occur. There is no doubt but what large volumes
of silica have been reconstituted or even transported some distance; but there
is little evidence for the “removal of great amounts of silica” as stated by
Ross (Idem, p. 26). Again the possibility of gaseous transfer in the reorgan-
ization of the quartz is not out of the question (Gillingham, 1948), but until
there are criteria for recognizing situations involving transport in a vapor
phase, a conservative approach would assume that water not at or above its
critical temperature is the transporting agent.
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BENEFICIATION STUDIES OF THE HOT SPRING
COUNTY TITANIUM ORES

Although this report is primarily geological in scope, it is desirable to
note briefly the beneficiation studies that have been made on the titanium
ores from the Magnet Cove area, particularly since it has been stated that
the complex character of the ores has hindered the development of these
deposits.

So far as is known to the authors, nothing has been published on the
beneficiation of the brookite ore of the Hardy-Walsh deposit. It is believed,
however, that the U. S. Bureau of Mines has done some preliminary work
on the samples of ore from the test pits at this deposit.

Beneficiation tests on the brookite ore from the Christy deposit have been
made by the Allis-Chalmers Company, the Deister Concentrator Company,
and the American Cyanamid Company. The only published data on these
tests, however, is a brief paper by Falconer and Crawford (1944) on the work
done at the American Cyanamid Company laboratory at Stamford, Connecti-
cut. The following excerpt from this paper summarizes the methods em-
ployed and results obtained.

After a considerable amount of experimentation, a scheme of
treatment and a reagent combination were developed that permitted a
reasonably good recovery of titania in a concentrate analyzing 92.4
per cent TiOs., In some tests, a slightly better grade of concentrates
than this was obtained, but at the expense of a sharp decrease in re-
covery.

The following scheme of treatment was found to be necessary to
secure an effective separation of this ore by flotation:

1. Agitation (i.e., log washing or its equivalent) of the coarse
ore, followed by desliming for removal of the slimes released from the
ore.

2. Fine grinding of the washed ore to approximately minus 150-
mesh.

3. Desliming of the washed and ground ore for removal of sec-
ondary slimes produced during grinding.

4. Conditioning of the ground and deslimed ore with reagents at
high solids (70 to 80 per cent).

5. Rougher flotation of the conditicned feed.

6. Cleaning of the rougher concentrate at least four times.

It should be noted that all the above tests on the Christy ore were per-
formed prior to the U. S. Bureau of Mines 1948 drilling project, and since
the ore samples used were taken from the R.F.C. test pits, the samples con-
tained a high percentage of residual ore. The U. S. Bureau of Mines has made
beneficiation tests on the test pit ore at the Christy deposit and is now
testing the core samples acquired during the recent (1948) drilling, project,
however no results of this work have yet been published.
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The beneficiation of the rutile ores of the Magnet Cove Rutile Company
deposit has been investigated more thorougnly than the brookite ores of the
district since this deposit at one time yielded commercial rutile concentrates.

Under the direction of Mr. R. G. Knickerbocker, then Chief of the Metal-
lurgical Division of the U. S. Burcau of Mines at Rolla, beneficiation studies
of the ore from the Magnet Cove Rutile Company deposit were resumed in
1947 on samples collected from test pits in the floor of the West Pit. A report
on these studies has been published in a recent paper by M. M. Fine and
others (1949) and the “Summary and Conclusions” sections of this report has
been reprinted below:

One phase of an extensive investigation of the ore-dressing char-
acteristies of titanium-bearing ores of the Magnet Cove area of Arkan-
sas has been completed, and the results are presented in this paper. A
sample of the complex ore from the property of Magnet Cove Rutile
Co., Inc., Magnet, Ark., containing rutile, leucoxene, pyrite, ankerite,
quartz, apatite, feldspar, iron oxides, clay, and other minerals, was the
subject of the investigation.

The treatment process included disintegration of the ore by tum-
bling in a revolving cylinder and subsequent removal of clay by classi-
fication. Gangue minerals and some pyrite were removed by gravity
concentration. The rest of the pyrite was removed from the coarse
sizes by agglomerate tabling and from the fine sizes by flotation. A
finished rutile concentrate was then recovered by sizing, classification,
tabling, and magnetic separation. This treatment gave a recovery of
46.35 per cent of the titanium in a product containing 92.2 per cent
titania, 1.4 per cent iron, 0.63 per cent silica, 0.52 per cent lime, 0.09
per cent sulphur, and 0.29 per cent phosphorus.

The investigation has shown that the production of commercial-
grade rutile concentrates from the Magnet Cove property is technically
feasible. The best possibility for improving the recovery obtained to
date is in extending the application of flotation to the beneficiation of
gravity middlings and similar products. Those flotation tests which
have been made on such materials (one of which is given in this
report) show a fair degree of concentration. The flotation study, while
not productive of very high-grade concentrates, has been promising
enough to warrant further work. A method of utilizing noncommercial
grade rutile concentrate for the production of titanium matte is being
investigated and the preliminary results are reported in another paper.
(R. G. Knickerbocker, et al., 1944).

The Metallurgical Branch of the U. S. Bureau of Mines at Rolla is now
making beneficiation tests on samples composited from the 1948 drilling
project.

It is significant that in most of the beneficiation studies of the Hot
Spring -County titanium ores to date the purpose has been to produce a 92%
(-+) TiO-» concentrate or what is now considered a commerecial rutile concen-
trate, the main market for which is welding rod coatings. It is possible that
if commercially feasible processes of converting rutile ultimately into titanium
metal (R. G. Knickerbocker, et al.,, 1949) are developed that a lower-grade
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concentrate might become commercial with a consequent reCOVEry of a higher
percentage of the rutile and brookite in the Hot Spring County gres. This
possibility is discussed further in the section on economic geology,

ECONOMIC GEOLOGY

TITANIUM MINERALS AND ORES

Titanium is one of the most abundant elements in the earth’s ¢yygst  and
is a constituent of a number of different minerals. The more COMMOY tjtanjym-
bearing minerals are ilmenite, rutile, brookite, leucoxene, titspite and
perovskite, of which only ilmenite and rutile are produced cOMMercially in
large tonnages at the present time.

Ilmenite,* an iron-titanium oxide, is the most common and the most
important commercially of all the titanium minerals. It analyses thegretically
52.6 per cent titanium oxide and is produced from both beach gang and
igneous rock deposits in the United States and in several foreign countries
(see Table 4). Of the domestic deposits of ilmenite in 18N€OUS yock the
Tahawus, New York, deposit is the most productive, accounting for ahout
half of the ilmenite consumed in the United States at the Present time.
Recently a huge deposit of ilmenite in igneous rock has been discgyered at
Allard Lake in eastern Quebec, Canada; and it is anticipated that ] seale
production of ilmenite from this deposit will be attained in 1951. The beach
sand ilmenite deposits were the source of most of the commercia) imenite
prior to World War II. Of these deposits the ilmenite beach sangg in the
state of Travancore, India, were the most productive. In the Uniteq States
ilmenite is produced from beach sand deposits at Jacksonville, Verq Beach,
and Starke, Florida.

Rutile is a natural oxide of titanium that theoretically containy jgg per
cent titanium dioxide. Normally, however, small percentages of ilhpurities,
chiefly iron, are present in this mineral. Rutile occurs in several types of
rock and in many different localities, but individual rutile deposits aye gen-
erally less numerous and smaller than deposits of ilmenite. BRutile is produced
commercially from both igneous rock and beach sand deposits In the Upited
States and in several foreign countries (see Table 6). Most of the domestic
rutile production has come from deposits in igneous rocks in Nelson County,
Virginia. The rutile deposit of the Magnet Cove Rutile Company, Previously
described, is also an igneous rock occurrence. Much of the domestjc pyutile
production comes from beach sand deposits in Florida as a by-Product of the
ilmenite operations in that state. Beach sand deposits along the eagt coast
of Australia yield the largest foreign tonnage of rutile.

Leucoxene is variable in its composition but is predominantly titanium
oxide. It is an alteration product of ilmenite and other titanium rjperals,

* Gillson (1949) has stated that much of the so-called ilmenite in the large beach sang deposits
is actually the mineral arizonite which resembles ilmenite in appearance but has a higher
theoretical titanium oxide content (61.5 per cent). In the trade, however, arizonite jo so14 as
ilmenite.
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Table 6.* World Production of Ilmenite and Rutile Concentrates
1943-1948 by Countries in Metric Tons.

ILMENITE
Country 1943 1944 1945 1946 1947 1948
Australia ... 5,470 7,287 6,671 5,894 6,293 5,290
Brazil (Exports) .. .. 3,250 5,000 . 7,900
Canada ... 62,992 30,820 12,234 1,275 6,445 .
India ... 38,396 102,412 174,848 187,993 257,476 ok
Malayan Union ... O 13,291 12,909
Norway ... 66,191 63,975 28,312 52,674 69,711 93,322
United States . 184,657 252,749 279,880 266,230 305,296 348,126
Other
Countries™** _. 1,029 557 3,726 5,217 8,849 4,992
Total . ... 358,735 461,060 511,271 509,183 668,361 ok
RUTILE
‘|ICountry 1943 1944 1945 1946 1947 1948
Australia ... 3,816 8,843 9,901 8,283 13,406 15,348
Brazil (Exports) .. 2,639 1,564 160 28 5 I
Cameroun
(French) 1,800 3,320 1,440 1,260 800 ok
India .. 1,891 1,672 620 262 159 *k
Norway —.oooooooeooee 172 85 76 63 51 .
United States ... 2,839 6,279 6,613 6,761 7,767 6,695
Total ... ___ 12,887 21,763 18,710 16,657 22,188 23,000

* Adapted from a table by B. B. Mitchell in Titanium Preprint from U. S. Bureau of Mines
Minerals Yearbook 1948, p. 10.
** Data not available.
**¢ Toypt, Portugal, Senegal, Spain.

and probably is not a distinet mineral species but a submicroscopic aggregate
of rutile crystals. This mineral is produced commercially as a by-product
in the Florida beach-sand ilmenite operations. '

Brookite, a natural titanium oxide has the same chemical composition
as rutile, and even though it differs from rutile in crystal form it would
probably be considered rutile in the trade. Brookite is found sparingly in
the rocks at many different localities but the deposits in Hot Spring County,
Arkansas, are the only known deposits of important size and grade.

Perovskite (calcium titanium oxide) and titanite (caleium titanium
silicate) are not produced commercially though there are a few known de-
posits of these minerals that are of significant size.

USES OF TITANIUM MINERALS

Over 90 per cent of the ilmenite consumed in the United States is used
in the manufacture of titanium oxide pigment. This oxide, because of its
extreme whiteness, high refractive index, chemical stability and relative
cheapness, has become the most widely used white pigment in the paint,
paper and rubber industries. Some titanium oxide derived from ilmenite is
also used in welding rod coatings. Small amounts of ilmenite are used in
titanium alloys and carbide and steel flux. Table 7 shows. the tonnages of
ilmenite consumed by uses in the United States.
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Table 7.* Consumption of Ilmenite and Rutile Concentrates in
the United States by Uses in 1948 (Short Tons)

Product Ilmenite Rutile
Pigments (manufactured titanium dioxide)** ____ . 558,448 [
Welding Rod Coatings** __ 145 7,885
Alloys and Carbide .. - 6,377 952
Ceramics _.___ e — 175
Miscellaneous ... ... S S 30 851

Total ... . ... 565000 9.863

* Adapted from a table in Titanium Preprint from U. S. Bureau of Mines Minerals Year-
book for 1948, p. 4.

** “Pigments” include all manufactured titanium dioxide consumption of which in welding
rod coatings was 1,338 tons in 1948.

Most of the rutile consumed in the United States is used in welding rod
coatings. These coatings, which consist of finely-ground rutile and several
other ingredients, are applied to the welding rods in an extrusion machine.
Rutile in the welding rod coatings reduces the amperage required to maintain
the welding arc, stabilizes the arec, and aids in the development of an air-
tight envelope in the welding area, thus preventing oxidation during the
welding process.

Titanium alloy and carbide manufacture accounts for the second largest
tonnage of rutile consumed in the United States. The alloys are prepared
by reducing rutile with the desired secondary metal (iron, aluminum, copper,
etc.) and they are used as scavengers for sulfur, nitrogen, oxygen and carbon
in steel making. Titanium carbide is prepared by reducing rutile with carbon
and is widely used as the hard ingredient of high speed cutting tools.

Small but important tonnages of rutile are used as a source of titania
in ceramics because it is simple to prepare. After beneficiation and grinding
it is directly suitable for use in some enamels or as a raw material for the
preparation of several other ceramic products.

TITANIUM METAL

During the past few years the production of metallic titanium has been
the subject of extensive research by both government and industry. The
potential applications of this metal as a structural material are innumerable
because of its unique combination of properties: light weight, strength, and
corrosion resistance. The major factor preventing extensive use of titanium
at the present time is its high cost ($5 per pound), which in turn is due to
the lack of economic methods for extracting, refining, and fabricating the
metal. Titanium metal today occupies a position not unlike that held by
aluminum in 1884 when it sold for $1.41 per pound. During the succeeding
60-year period metallurgical developments reduced the price of aluminum to
15 cents per pound, and some experts believe that because of the unprece-
dented amount of effort and money being expended on titanium metal research,
this new metal will be developed as a large-scale structural material more
quickly, possibly within the next decade.
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In 1949 two plants were producing commercial titanium metal in the
United States; one plant operated throughout the year producing about 100
pounds a day and a second plant with a somewhat larger capacity went into
production at the close of the year. In Canada a government-built plant at
Haley, Ontario, produced 25 to 200-pound ingots occasionally for government
experimental work, Several different methods of producing titanium metal
are known, but the Kroll process, which is used with modifications by both
the DuPont company and the U. S. Bureau of Mines, seems at present to be
the most sucecessful. In this process titanium metal is obtained by reducing
titanium tetrachloride with m‘agnesium metal, Figure 12 is a simplified
diagram showing the basic steps in the extraction of titanium metal from
ilmenite and rutile using the Kroll process.

Because of the potential importance of titanium metal as a structural
material, consideration should be given to the relative importance of the
different titanium minerals as ores of titanium metal. Although it contains
a much lower percentage of titanium than rutile, ilmenite will probably be
the principal ore mineral of titanium simply on the basis of the comparative
reserves of the two minerals. It is believed, however, that processes will be
developed to use rutile in the production of titanium metal because of its
higher metal content, and the fact that large tonnages of rutile are produced
as a by-product of beach-sand ilmenite operations.

ECONOMIC POSSIBILITIES OF THE HOT SPRING COUNTY TITANIUM DEPOSITS

Of the rutile and brookite deposits and prospects described in the pre-
ceding chapters only the rutile deposit of the Magnet Cove Rutile Company
and the Christy brookite deposit have been developed to the point of having
commercial possibilities. Drilling and sampling of these two deposits by the
U. S. Bureau of Mines has provided the basic data necessary for the calcula-
tion of ore reserves, and beneficiation studies by both industrial and federal
ore dressing laboratories have developed methods of recovering rutile (Fine,
et. al., 1949), and brookite (Falconer, et al., 1944), from these ores in con-
centrates with a 92 per cent or greater TiO: content. To determine whether
or not these deposits could be operated profitably under current marketing
conditions is beyond the scope of this report, but a consideration of the suit-
ability of Arkansas rutile and brookite for the current, and possible future
uses of rutile is justified. Since rutile and brookite are essentially the same
chemically, brookite would probably be considered rutile in the trade.

Table 7 shows that welding rod coatings accounted for the bulk of the
rutile consumed in the United States in 1948. Rutile acceptable for welding
rod coatings should contain a iainimum of 92 per cent titanium dioxide as
well as a minimum amount of lime, silica, and sulfur. The ultimate test of the
suitability of any rutile for welding rod coatings, however, is not chemical
composition, but rather the completion of satisfactory test welds using rods
coated with such rutile. Although a substantial tonnage of rutile concen-
trates has been produced from the deposit of the Magnet Cove Rutile Com-
pany, so far as is known, this rutile has not been used in commercial welding
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rod coatings. The Metallurgical Division of the Rolla Branch, U. 8. Bureau
of Mines, under the direction of R. G. Knickerbocker has recently completed
a preliminary investigation (R. D. Van Zante, et al., 1949) of the usability
of the rutile from the Magnet Cove Rutile Company deposit in welding rod
coatings. Under the conditions of this investigation it was found that “all-
weld-metal test specimens made with Arkansas rutile concentrates in the
electrode coating are inferior to similarly produced weld metal from arc-
welding rods containing commercial rutile in the coating, and to commercial
electrodes.” This inferiority is due to low ductility of the weld metal from
rods coated with Arkansas rutile. It is believed that the low ductility was a
result of the high sulfur content of the Arkansas rutile when the rutile
samples contained greater than 0.20 per cent of sulfur. With 0.20 per cent
sulfur and less in the rutile samples, the low ductility was probably partly
induced by other factors not definitely identified. The writers state that
additional study of the many factors involved in the arc-welding process, slag
characteristics, reducibility of the various forms of rutile, etc., might “permit
the development of a coating mixture which would compensate the inhibiting
characteristics of Arkansas rutile and make this mineral deposit acceptable
for commercial use in welding electrodes.”

Tests of brookite concentrates from the Christy deposit as a welding rod
coating material may have been made, but no results of such tests have been
published. The lessee, Mr. W. O. Christy, stated that a manufacturer of
welding rods placed an order for brookite concentrates on the basis of samples
of concentrates furnished by Christy. Since brookite has not yet been pro-
duced commercially from the deposit, it is still not definitely known whether
this material will make satisfactory welding rod coatings.

Probably most of the rutile produced from the Magnet Cove Rutile Com-
pany deposit has been consumed in the manufacture of titanium alloys. There-
fore, the rutile from this deposit is apparently an acceptable raw material
for the manufacture of this titanium product. The suitability of brookite
from the Christy deposit for the manufacture of titanium alloys and carbide
would have to be established by tests on concentrates of this ore.

The acceptability of the Hot Spring County titanium ores for the ceramic
trade does not merit consideration, since at the present time the tonnage of
rutile concentrates consumed in the ceramic trade is so small that the demands
of this market alone would probably not stimulate the development of new
rutile deposits.

Although the current production of titanium metal is insignificant the
potential uses of this new structural material justify its consideration as a
market for the Hot Spring County ores.  As has been stated in the preceding
section on titanium metal, the techniques of producing the metal are con-
stantly changing as a result of intensive research, consequently, it is not
known what grades and types of titanium ores will be acceptable for metal
production. It appears likely, however, that rutile ores will be used in titanium
metal production because of their high titanium content and because they have
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been used in the past and are now being successfully used in the production
of titanium tetrachloride, an essential constituent in the Kroll process for
' producing the metal. Recently metallurgists of the Rolla Branch of the U. S.
Bureau of Mines have completed an investigation (R. G. Knickerbocker, et al.,
1949) in which rutile concentrates from the Magnet Cove Rutile Company
deposit were successfully used in preparing titanium oxide as well as titanium
tetrachloride. In this investigation it was pointed out that rutile concentrates
that are lower grade than those acceptable for welding rod coatings could
probably be used in metal production. A market for lower grade concen-
trates should stimulate the development of the Hot Spring County deposits,
since it would permit milling these ores at lower cost with increased recoveries.
When a method of producing relatively cheap titanium metal becomes estab-
lished, the demand for titanium ores will be greatly increased. It is believed,
therefore, that the most promising potential market for the Hot Spring
County rutile and brookite ores is in the production of titanium metal.
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LOGS OF U. S. BUREAU OF MINES 1945 DRILL HOLES,
MAGNET COVE RUTILE COMPANY DEPOSIT

Two separate drilling projects have been completed by the U. S. Bureau
of Mines at the Magnet Cove Rutile Company deposit, one in 1945 and a second
project in 1948. During the 1945 project 26 holes were completed, including
16 churn drill holes and 10 core drill holes. The following (pp. 82-96) descriptive
logs and assays of these 26 holes have been reprinted from a report pub-
lished by the U. S. Bureau of Mines (Spencer, 1946, pp. 7-23). All of these
drill holes are plotted on Plate II. The logs of the second (1948) U. S.
Bureau of Mines drilling project at this deposit appear on pages 97-129 of
this report, immediately following the logs of the first project.

HOLE A-1
: Elevation collar: 253.5
Depth, feet Analysis, percent
From To Description TiO.
0.0 11.8 Clay, sand, gravel overburden, and 2.5

oxidized material

11.8 145 Metamorphosed shale with some pyrite 3.8
and rutile
145 174 do. 4.5
174 199 do. 14
19.9 224 do. 1.3
22.4 245 do. 1.1
245 277 do. 2.9
27.7 317 Harder gray rock with pyrite and rutile 3.3
31.7 35.3 do. 3.0
35.3 38.1 do. 2.3
38.1 40.0 do. 3.0
40.0 424 do. 2.5
424  46.6 do. 4.7
46.6 48.3 do. 3.2
48.3 50.9 Metamorphosed shale, some pyrite 1.3
and rutile
HOLE A-2
Elevation collar: 264.4
Depth, feet Analysis, percent
From To Description TiOy
0.0 11.0 Clay, sand, gravel overburden and 4.1
oxidized material
11.0 144 Metamorphosed shale with some pyrite 5.1
and rutile
144 179 do. 4.5
17.9 22.0 do. 4.4
22 23.8 do. 4.6
23.8 28.1 do. 4.7
28.1 324 do. 4.7
324 382 do. 4.8
38.2 42.0 do. 4.6
42.0 46.5 do. 5.5
45,5 bBl.5 do. 4.9
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HOLE A-3
Elevation collar: 270.8
Depth, feet Analysis, percent
From To Description TiO.
0 11 Overburden, considerable loose gravel 2.9
11 15 Soft brownish rock. Metamorphosed shale 1.8
HOLE C-1
Elevation collar: 257.0
Depth, feet Analysis, percent
From To Description TiO.
0 2 Surface and oxidized material. Sand, clay, 2.3
gravel, limonite, some rutile.
2 4 0 2.0
4 6 do 2.2
6 8 do 2.4
8 10 do 2.8
10 12 do. 2.6
12 14 do. 3.9
14 16 Clay, medium-soft rock, with calcite, feldspar, 3.8
pyrite, rutile, other minerals
16 18 [ 4.5
18 20 do 3.3
20 22 do 2.8
22 24 do 2.8
24 26 do 2.9
26 28 do 2.1
28 30 do 1.8
30 32 do 2.1
32 34 do 2.8
34 36 do 2.8
36 38 do 2.4
38 40 do 3.4
40 42 do 3.3
42 44 do 2.3
44 46 do 2.8
46 48 do 4.0
48 50 do 4.7
50 52 do 3.4
52 54 do 2.8
54 56 do 2.5
56 58 do 1.7
58 60 do .5
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HOLE E-1
Elevation collar: 255.0

Description

Light-colored, medium-hard rock, with calcite,
feldspar, pyrite, rutile, and other minerals

Harder, darker rock with rutile, pyrite, and
other minerals

do.

do.

do.

HOLE E-2
Elevation collar: 275.0

Description
Overburden and oxidized material, clay, sand,
and rock. Some rutile
do.

do:

Partly oxidized material. Some pyrite and

rutile

Dark-gray rock with pyrite, feldspar, rutile
do.

do.
Considerable pyrite
Dark-gray rock with pyrite, feldspar, rutile
Gray rock (metamorphosed shale), some
pyrite and rutile

do.
Medium hard to hard gray rock with pyrite,
rutile, feldspar

do:
Hard dark rock pyrite and rutile
do.

Analysis, percent
TiO:
3.3
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Analysis, percent
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Depth,
From

Depth,
From

0.0

11.3
14.3
15.7
224
24.2
26.9
274
294
324
35.4
384
40.4
424
44.3
49.9

52.4
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feet
To

2

4
6
8
10
12

14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46

48
50

feet
To

11.3

14.3
15.7
224
24.2
26.9
274
294
324
364
384
40.4
42.4
44.3
49.9
52.4

54.6

HOLE E-6
Elevation collar: 252.0

Description

Clay, sand and gravel overburden. Oxidized
material. Some rutile

pyrite and rutile

Mostly calcite
do.
do.
Calcite, feldspar and other rock with
pyrite and rutile
do.
do.

HOLE E-7
Elevation collar: 249.0

Description

Clay, sand, gravel overburden and

oxidized material

Clay and soft rock. Oxidized material

Clay, soft rock, pyrite. Unoxidized material

Soft rock with pyrite. Metamorphosed shale
do.

Hard brown rock with calcite, feldspar, rutile

do.
Soft rock with some feldspar, pyrite, rutile
do.
do.
do.
do.
do.
do.
do.
Harder rock with calcite, feldspar, pyrite,
rutile
do.

Analysis, percent
TiO.
4.3
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Analysis, percent
TiO»
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Depth, feet
From To
0 2
2 4
4 6
6 8
8 10
10 12
12 14
14 16
16 18
18 20
20 22
22 24
24 26
26 28
28 30
30 32
32 34
34 36
36 38
38 40
40 42
42 44
44 46
46 48
48 50
50 52
52 54
54 56

ARKANSAS TITANIUM ORE DEPOSITS

HOLE G-1
Elevation collar: 280.0

Description
Clay, sand gravel overburden. Some rutile
do.
Oxidized material. Brown-gray clay, soft rock.
Quartz, calcite, rutile, unidentified minerals
do.
do.
do.
do.
do.
Oxidized material. Some pyrite

0.
Medium-hard rock, with calcite, quartz
pyrite, rutile, other minerals

do.
do.
Mostly calcite
do.
do.

Medium-hard rock, with calcite, quartz pyrite,
rutile, other minerals

Harder, darker rock with some pyrite and
rutile

do.

do.

do.

Analysis, percent
TiO.
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HOLE H-1
Elevation collar: 254.0
Depth, feet Analysis, percent
From To Description Ti0»
0 2 Pyrite, rutile and unidentified minerals in 4.0
clay matrix
2 4 do. 4.6
4 8 do. 3.2
8 10 do. 2.8
10 12 do. 2.8
12 14 do. 2.8
14 16 do. 1.8
16 18 do. 1.8
18 20 do. .8
20 22 do. .6
22 24 do. .6
24 26 do. 8
26 28 do. .6
28 30 do. 1.4
30 32 do. 8
32 34 do. .6
34 36 do. .8
36 38 do. 2.4
38 40 do. 2.4
40 42 do. 3.0
42 44 do. 3.2
44 46 do. 3.2
46 48 do. 3.2
48 50 do. 2.8
50 52 do. 3.6
52 54 do. 3.2
54 56 do. 3.2
56 58 do. 3.2
58 60 do. 3.0
HOLE H-2
Elevation collar: 343.7
Depth, feet Analysis, percent
From To Description TiO.
0 2 Syenite boulders in clay 1.2
2 4 do. 1.0
4 6 do. 8
6 8 do .6
8 10 do 6
10 12 do 8
12 14 do .6
14 16 do. .6
16 18 Decomposed igneous rock and clay A4
18 20 do 2.8
20 22 do 1.8
22 24 do 1.0
24 26 do 8
26 28 do. 14
28 30 do. 1.6
30 32 Harder igneous rock 8
32 34 Hard dense igneous rock 1.2
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Depth,
From
0
2
4
6
10

12
14
16
18
20
22
24
26

28
30
32
34
36
38
40
42
44
46
48
50
52
54
56

feet
To

2

4

6
10
12

14
16
18
20
22
24
26
28

30
32
34
36
38
40
42
44
46
48
50
52
54
56
58

ARKANSAS TITANIUM ORE DEPOSITS

HOLE H-3
Elevation collar: 321.0

Description
Overburden, clay, sand, gravel, some rutile
do.
do.
do.
Oxidized material. Clay and soft rock.
Quartz, calcite, rutile, other minerals

do:
Oxidized to unoxidized material
do.
Unoxidized material, Medium-hard rock.

Quartz, calcite, rutile, pyrite and other minerals

do.
do.
do.
do.
do.
do.
do.
Harder, darker rock
do.
do.
do.
do.
do.
Hard, dense rock
do.
HOLE H-4

Elevation collar: 271.0

Description

Surface material with pyrite, rutile, clay, rock

felsite, with pyrite, rutile and other minerals
do.
do.
Darker rock with pyrite, rutile, miea, other
minerals
do.
do.
Light-colored rock, felsite, with pyrite,
rutile, other minerals
do.
do.
do.
do.

Analysis, percent

o
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Analysis, percent
TiO.
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6
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HOLE H-5
Elevation collar: 271.0
Depth, feet Analysis, percent
From To Description TiO.
0 2 Unoxidized material. Medium soft gray rock 4.5
with pyrite, rutile, calcite, other minerals
2 4 do. 4.5
4 6 do. 4.3
6 8 do. 4.5
8 10 do. 4.7
10 12 do. 4.5
12 14 do. 4.2
14 16 do. 3.4
16 18 do. 3.2
18 20 do. 3.2
20 22 do. 3.6
22 24 do. 4.0
24 26 Dark hard rock with rutile and pyrite 4.3
26 28 do. 4.1
28 30 do. 4.1
30 32 do. 4.2
32 34 do. 5.2
34 36 do. 4.8
36 38 Light-colored rock with pyrite and rutile 4.4
38 40 Abundant pyrite 4.0
40 42 Hard, dark, fine-grained rock with pyrite and 4.3
rutile
42 44 do. 4.2
44 45 do. 4.2
HOLE H-6
Elevation collar: 274.7
Depth, feet Analysis, percent
From To Description TiO.
0 2 Medium-hard dark rock with pyrite 4.9
2 4 do. 4.9
4 6 do. 5.7
6 8 do. 4.9
8 10 do. 4.9
10 12 do. 4.7
12 14 do. 4.8
14 16 do. 4.1
16 18 Same as above but getting harder with depth 4.1
18 20 do. 4.3
20 22 do 4.1
22 24 do 4.1
24 26 do 5.0
26 28 do 4.9
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Depth, feet
From To
0 2
2 4
4 6
6 8
8 10
10 12
12 14
14 16
16 18
18 20
20 22
22 24
24 26
26 28
28 30
30 32
32 34
34 36
36 38
38 40
40 42
42 44
44 46
46 48
48 50
50 52
52 54
54 56
56 58
58 60
60 62
62 64
64 66
66 68
68 70
70 72
72 74
74 76
76 78
78 80
80 82
82 84
84 86
86 88
38 90
90 92
92 94
94 96
96 98
98 100
100 102
102 104
104 106
106 108
108 110
110 112

ARKANSAS TITANIUM ORE DEPOSITS

HOLE H-7
Elevation collar: 258.4

Description

Calcite, pyrite, quartz, rutile, and
other minerals in clay matrix

Mostly calcite
do.
do.
do.
do.
Calcite, pyrite, quartz, rutile, and other
minerals in clay matrix
do.
do.
do.
do.
do.

Hard dark rock
Calcite, pyrite, quartz, rutile, and other
minerals in clay matrix

do.

do.

do.

Analysis, percent
TiO»
4.5

w
©

SO0 OO SN0 IOIN o 0w NN O NN RN W0 L3010 000 0o i s i TG B 03 00 fa b TS D1 i



MAGNET COVE RUTILE COMPANY DEPOSIT 1945 DRILL HOLES 9l

HOLE H-7 (Continued)

Depth, feet Analysis, percent
From To Desecription TiO- .
112 114 Calcite, pyrite, quartz, rutile and other

minerals in clay matrix 1.5
114 116 do. 1.8
116 118 do. 2.7
118 120 do. 2.7
120 122 do. 2.6
122 124 do. 2.4
124 126 do. 3.0
126 128 do. 2.1
128 130 do. 2.6
130 132 do. 2.7
132 134 do. 21
134 136 do. 24
136 138 do. 2.0
138 140 do. 1.9
140 142 do. 1.8
142 144 do. 1.5
144 146 do. 1.8
146 148 do, 1.0
148 150 do. 1.2
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Depth, feet
From To
0 2
2 4
4 6
6 8
8 10
10 12
12 14
14 16
16 18
18 20
20 22
22 24
24 26
26 28
28 30
30 32
32 34
34 36
36 38
38 40
40 42
42 44
44 46
46 48
48 50
50 52
52 54
54 56
56 58
58 60
60 62

ARKANSAS TITANIUM ORE DEPOSITS

HOLE K-1
Elevation collar: 277.0

Description

Overburden of clay, sand, gravel and
some rutile

do.

do.
Oxidized material. Brown and gray clay and
rock. Some rutile

do.

do.
Oxidized material. Brown and gray clay and
rock. Some rutile

do.

do.

do.
Dark rock with considerable pyrite. Some
rutile

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.
Lighter rock with calcite, pyrite, and rutile

o.

do.
do.
do.
do.
do.
do.
do.

Analysis, percent
TiO-
2.3
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MAGNET COVE RUTILE COMPANY DEPOSIT 1945 DRILL HOLES 93

HOLE K-2
Elevation collar: 268.0
Depth, feet Analysis, percent

From To Description TiO.,

0 2 Gray-brown medium soft rock (felsite) with 3.6

calcite, pyrite, clay, rutile and other minerals

2 4 do. 5.0

4 6 do. 4.3

6 8 do. 4.6

8 10 do. 4.6
10 12 do. 6.3
12 14 do. 6.9
14 16 do. 71
16 18 do. 5.6
18 20 do. 6.2
20 22 do. 5.3
22 24 do. 4.5
24 26 do. 4.4
26 28 do. 3.9
28 30 do. 4.2
30 32 do. 4.5
32 34 do. 4.4
34 36 do. 4.1
36 38 do. 4.7
38 40 do. 4.9
40 42 do. 4.9
42 44 do. 5.1
44 46 do. 5.1
46 48 do. 4.8
48 50 do. 4.0
50 52 do. 3.7
52 54 do. 4.2
54 56 do. 5.5
56 58 do. 3.7
58 60 do. 3.3
60 62 do. 2.5
62 64 do. 2.8
64 66 do. 4.7
66 68 do. 4.2
68 70 do. 3.9
70 72 do. 3.9
72 74 do. 4.2



94 ARKANSAS TITANIUM ORE DEPOSITS

HOLE K-3
Elevation collar: 293.0
Depth, feet Analysis, percent
From To Description TiO2»
0 2 Overburden of clay, sand, gravel, some rutile 2.1
2 4 do. 2.1
4 6 do. 1.8
6 8 do. 1.9
8 10 do. 1.6
10 12 Oxidized material. Gray-white clay, soft rock 1.5
limonite, some rutile
12 14 do. 1.2
14 16 do. 1.6
16 18 do. 3.0
18 20 do. 3.1
20 22 do. 4.5
22 24 do. 4.6
24 26 do. 3.5
26 28 Light clay, soft rock, abundant pyrite, some 2.1
calcite, rutile, and other minerals
28 . 30 do. 2.3
30 32 do. 3.6
32 34 do. 2.5
34 36 do. 1.9
36 38 do. 1.6
38 40 Mostly pyrite 1.6
40 42 do. 1.8
42 44 do. 14
44 46 do. 1.3
46 48 do. 1.8
48 50 do. 1.1
50 52 Light clay, soft rock, abundant pyrite, 1.5
some calcite, rutile and other minerals
52 56 do. No sample
56 58 do. 1.2
58 60 do. 1.1
60 62 do. N
62 64 do. 1.0
64 66 do. 9
66 68 do. N
68 70 do. i
70 72 do. 9
72 74 do. 1.0
74 76 Mostly pyrite 2.1
76 78 do. 1.8
78 80 Light clay, soft rock, abundant pyrite, some 1.6
calcite, rutile, and other minerals
80 82 do. 2.3
82 84 do. 1.8
84 86 do. 3.2
86 88 do. 1.3
88 90 do. 2.3
90 92 do. 2.0
92 94 do. 1.9
94 96 do. 1.7
96 98 do. 1.5
98 100 do. 14



Depth,
From
0.0
11.0
15.8
17.6
21.1
23.4
27.2
314
35.8
41.8

48.1
52.0

Depth,
From
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feet
To
11.0
15.8
17.6
21.1
234
27.2
31.4
35.8
41.8
48.1

52.0
54.0

feet
To
10

HOLE K-4B
Elevation collar: 263.0

Description
Overburden and oxidized material
Oxidized material. Clay and soft rock
do.
Gray clay with calcite, pyrite, and rutile
Gray clay and rock. Some pyrite and rutile
do.
do.
do.
do.
Clay and soft rock with calcite, pyrite,
and rutile
Calcite
Calcite to soft rock. Some pyrite and rutile

HOLE L-1
Elevation collar: 296.5

Description
Overburden. Syenite boulders in clay
' do.

do.

do.
Oxidized material. Brown clay, medium-soft
rock

do.

do.

do.

do.

do.
Unoxidized material. Calcite, pyrite, quartz,
other minerals

Hard igneous rock
do.

HOLE M-1
Elevation collar: 234.9

k Nescription
Overburden and oxidized material to 9 feet.
Hard rock below 9 feet

Analysis, percent
TiO.,
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Analysis, percent
TiO»
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Analysis, percent
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Depth,
From
0.0

11.3
14.8
16.8
19.3

22.0
24.6
271

29.5
32.6
33.5
36.7
40.0

42.5

45.0
479

Depth,
From

Depth,
From
0.0

11.9
17.0
20.0
22.0
23.7

Depth,
From

11

feet
To

11.3

14.8
16.8
19.3
22.0

24.6
27.1
29.5

32.5
33.5
36.7
40.0
42.5

45.0

47.9
50.0

feet
To

12

feet
To

11
12

ARKANSAS TITANIUM ORE DEPOSITS

HOLE M-2
Elevation collar: 239.7

Description

Clay, sand, gravel overburden, and
oxidized material
Dark rock and clay. Some pyrite and rutile
Light rock and clay. Some pyrite and rutile
Clay and seamy rock. Some pyrite and rutile
Clay, soft rock with calcite, feldspar,
pyrite and rutile

do,

do.
Clay with rutile, calcite, feldspar,
abundant pyrite

do.
Calcite, feldspar, rutile, pyrite and some
dark blue rock

Clay and rock with calcite, feldspar,
pyrite, rutile

Seamy rock with sc()lme pyrite, calcite, rutile
0.

HOLE M-3
Elevation collar: 245.6

Description

Overburden and oxidized material to 10
feet. Hard rock below 10 feet

HOLE M-4
Elevation collar: 248.4

Description
Overburden oxidized matérial to 8 feet. 8 to
10 feet unoxidized material. 10 to 11.9 feet
harder rock
Rock and clay with some pyrite and rutile

Medium-hard rock, with some pyrite and rutile

Hard rock with pyrite and rutile

do.
Same as above, with void spaces
Hard, dark rock, with some pyrite and
rutile. Dike rock

HOLE 0-1
Elevation collar: 244.9

Description
Light clay and pyrite to 7 feet. Dike rock
below 7 feet
Hard dark rock. Dike rock

Analysis, percent
TiOg
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Analysis, percent
TiO;
2.8

Analysis, percent
TiO:
3.3
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Analysis, percent
TiO2
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LOGS OF U. S. BUREAU OF MINES 1948 DRILL HOLES,
MAGNET COVE RUTILE COMPANY DEPOSIT

In 1948 the U. S. Bureau of Mines completed its second drilling project
at the Magnet Cove Ritile ,Company deposit. /A total of 27 holes were core-
drilled during this project, and of these, 9 were diamond drill holes and 18
were Baker core drill holes. The following (pp. 98-129) descriptive logs and
assays of these 27 holes are the result of a cooperative effort of the U. S.
Bureau of Mines and the Arkansas Division of Geology. The assays have
been reprinted from a report published by the U. S. Bureau of Mines (Reed,
1949, Figs. 4 through 30) and the core descriptions are by Holbrook. The drill
hole numbering system and the grid system established during the 1945 project
were retained during the 1948 project. The coordinates of the individual holes
refer to their location on Plate II.
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ARKANSAS TITANIUM ORE DEPOSITS

COORD.~N 200, W 600
DRILL-BAKER CORE

HOLE NO. A-4

COLLAR ELEV.-395'
TOTAL DEPTH-125'

CORE ANALYSIS LITHOLOGY
INTERVAL 104 TI0, [ %V, 0, |l Sey- Description ,
0-2 Brown clay with metamorphosed sedimentary fragments
0-7 | 2.80
2-1 Drab, gray-green, altered phonolite
7-14| L.50
14-17 Same, with minor rutile seams and much fine-
14-211 3.75 —— grained pyrite
17-28 Altered phonolite harder than above - no visible
21-28| 3.L5 rutile - quartzite inclusion at 27!
28-35| 1.80
35-42 | 2.35
L42-45] 2.25 .
28-68 Softer altered phonolite - color varies from dark
L5-L7| 2.20 greenish-black to light gray-green - contains
scattered feldspar carbonate with little rutile.
L7-52| 3.05 One foot of feldspar-carbonate at 65' contains
some medium-grained rutile
52-59 | 3.95 | 0.09
5965 | 3.90
65-70 | 3.40
68-70 Feldspar-carbonate rock containing some fine-
grained and some medium-grained rutile
70-77 | 3.75 70-77 Dark green to black altered phonolite
77-8l | 3.95
77-91 Altered phonolite - contains one foot of feldspar-
carbonate with some fine-grained rutile at 79'-80!
84-91 | L.50
91-98 | 4.80 9198 Porphyritic dike rock
8-10 .
98-104) 3.55 98-106 Altered phonolite
104110 3.20 06-10 Unaltered phonolite ]

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. A-4 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERVAL (07 Ti0, %V, 0, | NTERVAL Description
110-116| 3.70

107-125] Altered phonolite
116-123| 2,65 | 0.10
123-125| 2.05

GCOORD.-N 500, W 400
DRILL-BAKER CORE

HOLE NO. B-1

COLLAR ELEV-40!'
TOTAL DEPTH-20'

GORE ANALYSIS LITHOLOGY
T
TSR o%TiO, %V, 0. N ERAr Description
; 0-6 Drab, gray altered phonolite with scattered
: limonite stains
NO S -
SAMPLE[S 6-10 Drab clay as above with large fragments of meta-
morphosed sediments and few coarse-grained
] nepheline syenite fragments R
|10-13 Gray-green, iron-stained, soft, altered ohonolite
13-17 No core recovered
17-20 Very fine-grained, calcareous, blue-black, igneous_
rock (unaltered phonolite)

COORD.-N 200, W 400
DRILL -BAKER CORE

HOLE NO. B-2

COLLAR ELEV-392'
TOTAL DEPTH-120'

GORE ANALYSIS LITHOLOGY
i A Description
Brown clay containing fragments of slate, sandstone
0-5 | 2.79|0.09 | O=L4S quartzite and altereg igneous rock - minor rutile 1
grains
Slightly iron-stained, gray-green clay (altered
5-10{ 6.15{0.15 |4,5-12 porphyritic igneous rock)
2
Dark green, fine-grained altered phonolite con-
10-15| 3.h0 j0.11 12-1 talning hard sedimentary rock fragments, probably
-17 shale - also contains one foot of feldspar-
carbonate with no rutile at 13*
15-20| 3.96 {0.13
17-20 Altered feldspar-carbonate rock with some rutile
6 Gray-green clay (altered phonolite) with sedimentary|
20-26| 1.39 | 0.09 | 20-27 rock fragments including some buff, fine-grained
sandstone

Continued

99
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. B-2 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERYAL 04 TiO, %V, 0 | "N FRer- Description
26-31| 3.42 | 0.13
27-35.5 Altered phonolite - contains above fragments at
. 1330
31-36| 3.87 | 0.1L 31=33
- Feldspar-carbonate rock with much very fine-
L 355-39 grained rutile, the hard fregments are very fine-
36'1*1 2.12 | 0.08 grained dolomite - some medium-grained rutile
39-43 Dark green altered phonolite
-
b1-L6} 2.68 | 0.12 L3-i6.5] Very fine-grained, buff, massive, altered
porphyritic igneous rock
6=50| 5. 0.0
46-50| 5.L5 i4 46.0=52.5| Altered and unaltered phonolite
50-55| 465 | 0.12 52.5-S5 Feldspar-carbonate rock with abundant fine-grained
d rutile
55-60| bL.b6 | 0.15 5562 Altered phonolite
60-65 | L.55 | 0.17
62-70 Feldspar-carbonate rock with abundant fine-grained
65~701 2.36 | 0.06 rutile
70-73| 2.22 | 0.05
73-78| 2.22 | 0,05~
78-82 3,06 |0.05~
82-87 4,10 {0,05-
87-91 | 2. 0,05 Mostly feldspar-carbonate rock with some gray-
-9 L5 > 70-110 green clay - contains some fine-grained, much
92-95 | 1.95 | 0.11 medium-grained, and some coarse-grained rutile
95-100 | 3.30 [0.11
100-106 | 2.75 | 0,09
106-110 | 2.75 {0409
110-115( 1.70 0.19
110-120| Very coarse-grained white dolomite with minor
115-120 | 0.60 |0.11 rutile




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

GOORD-N 00, W 400
DRILL-BAKER CORE

HOLE NO. B-3

COLLAR ELEV.-385
TOTAL DEPTH- 61'

CORE ANALYSIS LITHOLOGY
|INJEFRE\é5rL % Ti0, [%V, 0, 'NEFF;‘?T'- Description
0-7 2.80 0-6 Dark brown surface clay
7-1 | 2.55
6-20 Brown to gray clay
U-21 | 1.70
20-23 Soft, friable, white feldspar-carbonate and pyrite
21-27 | 0.90 .
23-28 Coarse-grained barren calcite and pyrite
Blue-gray, soft, altered feldspar-carbonate with
27-3L | 2.65 some fine-grained rutile (Sugary-textured albite-
28-37 dolomite vein type)
34-b1 | 1.85
Soft, gray feldspar-carbonate and clay with some
L1-48 | 0.30 fine-grained rutile - one foot of hard feldspar-
37-35 carbonate with much coarse-grained rutile at 37!
48-55 | 1.05
35-57 Mainly fine-grained, granuﬁr pyrite with some
carbonate
55-62 1.00 Mainly coarse-grained calcite fragments with pyrite
57-65 and some fine-grained rutile
62-69 | 0.70 ] 0,07
69-73 1 0.65
65-81 Same as above {rutile rare} some biotite
73-79 | 1.05
79-8L4 | 0.L0
Soft, granular, feldspar-carbonate with some fine-
81-89 grained rutile
84-89 | 0.40
Less o
89-95 | than f9.96 Coarse-grained barren calcite with some altered
0.05 biotite and pyrite
96-103; 0.35
96-112 Calcite fragments with some pyrite, no rutile
103-110 0.95

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. B-3 (Cont’d)

CORE ANALYSIS LITHOLOGY
e % TiO: %V, Os| W Serr Description
Less
EO'D'? ghgg 112-117 Coarge-grained massive calcite
Less 117-121) Same as 96-112
117-12l) than |
0.05 121-12&‘ Coarse-grained massive calcite

12L|—l27[ Calcite _fragments
Coarse-grained calcite with scattered silicates

124-130] 0.30 | 0.06

T
127130
120-137 0.20 J
130-1bi‘ Coarse-grained barren calcite
137-143| 1.70 L
’; 141-1;3)  Altered phonolite
143-150 0.30
1i3-154| Coarse-grained barren calcite
Li
150-154{ than
0.0
15),-161| 0.80 | 0,06 |1L~161| Coarse-grained calcite and silicates

HOLE NO. B4

COORD.-N 400, W 400 COLLAR ELEV-397'

DRILL-BAKER CORE TOTAL DEPTH-65'
CORE ANALYSIS LITHOLOGY
INTERVA- 196 TIO, |%V,0, | %S ['reavat Description

0-6 }2.06 | 0.09] 0.01

6-10] 1.65 | 0.09| 0.02 Metamorphosed shale fragments and fine-
0-23 grained nepheline syenite pebbles in clay

10-17 | 1.60 | 0.10| 0.11

17-23| 2.28 | 0.10] 0.3L

23-29 | 3.13 | 0.10| 1.60

_ 23-385] Altered gray-green phonolite - contains large
29-35| 3.54 | 0.09| 1.08 biotite flakes tn places

35-38.5 3.6 | 0.09| 0.86

Continued




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. B-4 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERVAL 96 TiO, [%V,0, | %S |'META- Description
S35 1.59 | 0.08] 2.79 185415 Granular feldspar-carbonate with some fine-

grained rutile J
39.5-&% k.30 | 0.09| 2.09
47-S4 | 3.90 | 0.08! 3.54 [L1.561| Light, gray-green altered phonolite
S4=61 | 3.04 | 0.06|1.26
- d cal X

61-65 | 2.80 | 0.06| 3.71 | 6165 %%ggl]ff.eggdéhgigii gﬁne calcareous roc

GOORD.-N 200, W 200
DRILL-BAKER GORE

HOLE NO. C-1

COLLAR ELEV-387'
TOTAL DEPTH-102'

CORE ANALYSIS LITHOLOGY
"N verr % TiO; (%V.0 W Frer Description
0-2 Surface clay containing sedimentary and altered
0-6 | 1.85 | 0.05 ___lgneous rock fragments _ S —
2-6 Dark gray clay with large altered igneous rock
fragments
6=-12 | 2.40 | 0,054 6-12 Mostly metamorphosed sedimentary rock fragments
(sandy shales) blue-gray to grey in color, some
fine-grained, hard, dark grey clay
12-18 | 7.95 | 0.09| 12-18 Feldspar-carbonate - abundant coarse-grained
rutile (12'-14') some fine-grained rutile (14'-18')
18-22 | 3.40 | 0.06 Soft, gray-green to flesh-colored altered
* * feldspar-carbonate vontaining some fine~-grained
18-27 rutile (18'=22') - Hard felispar-carbonate
22-28 | 2.35 | 0.05- fragments with some medium-grained rutile at 26t
Soft, gramular, feldspar-carbonate with some fine-
28-34 | 1.65 | 0.11 ] 27-34 grained rutile
34-37.5 Altered phonolite - feldspar—carbonate contact -
34-40 | 1.95 | 0.13 some fine-grained rutile in fel
375-39 Altered phonolite |
40-U5 | 2.25] 0.09 | 39-45 Granular feldspar-carbonate - no visible rutile
Altered phonolite with a amall vein of hard brown,
45-51 | 3.00| 0.15 | k5=49 fine-grained feldspar-carbonate
i
51-57 | 3.15| 0.09 L9-60 Mainly altered phonolite with seams of micaceous
feldspar-carbonate. The mica is on outside of
seams, feldspar-carbonate in center - only a trace
57-60 | 3.35|0.16 of rufile inpghe seams. i
60-6 | 3.80) 0.15

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-1 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERVAL o4, TiO, %V, Os| "\ ey Description
6L-69 | 3.75| 0.13 | 60-73 Altered phonolite with scattered, granular
carbonate seams
69-73 | 3.50/0.10
73-78 J;1;.15 o.11 | 73-78 Probably altered phonolite
|
78-8L | 3.60 | 0,13 | 78-8L 2&;; green aizer:: p:'mxgol_tt,e with one foot grenular
eldspar-carbonate at 81t ~ no rutile
84-88 | 3.55|0.18 8 Altered phonolite - contains one foot of feldspar-
88-91 | .25 | 0.10 L-91 carbonate at 8L' with some fine-grained rutile
91-9 | 1.75 | 0.08 Feldspar-carbonate fragments - granular feldspar-
— 91-97 carbonate - green clay - some fine-grained rutile
94-97 | 1.10 | 0.05
97-100| 3.20 { 0.10 |97-100 L Altered phonolite
100-102| 1.05 | 0.13 |100-102] Soft, granular feldspar-carbonate with some rutile
HOLE NO. C-2
COORD.-N 500, W 200 COLLAR ELEV.-399'
DRILL-BAKER CORE TOTAL DEPTH- 123
CORE ANALYSIS LITHOLOGY
INTERVAL |04, THO, %V, 05 | N eer Description
0-6 | 2.20 | 0,09 0-6 Brown oxidized surface clay
6-12 | 3.00 | 0.13} 6-12 Brown and black mottled clay containing abundant
altered novaculite fragments
b —
12-18) 3.85 | 0.15| 15.38| Altered, fairly-hard phonolite
~ Hard, blue-black, fine-grained calcareous ignecus
18-23 | 3.50 | 0.08 18-24 ro&:k’with pyrite’cubes (unaltered phonolite)
[ - . —
23-30 | 3.80 | 0.17 24-26.5| Light gray altered phonolite -~ |
3= 3. “7'{26.5-28] Altered igneous rock o o
30-36 | 3.65 | 0.07
28-41| Hard, blue-black calcareous rock (unaltered
phonolite)
36-h42 | 3.70 | 0.09
Le-48 1 L.ho | 0.10 41-48 Gray clay containing hard feldspar-carbonate
} fragments

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILIL, HOLES

HOLE NO. C-2 (Cont’d)

CORE ANALYSIS LITHOLOGY
" ey % TI0, [%V,0; W e Description
L8-54 | 3.251 0.07{ L8-54 Gray-green clay with hard feldspar-carbonate
T, ts - fine-grained rutil
L agments - some fine—grained rutile
SL=60 | 1,20 | 0.05 Hard, cream-colored, fine-grained feldspar-
carbonate fragments containing some fine-grained
r‘ rutile (microclipe-calcite vein type)
H0-65 Blue-green clay - soft, granular feldspar-carbonate
60-67 | 3.85 | 0,09 with much fine-grained rutile
Fairly hard, gray-green altered phonolite A
67-73 | L.35 | 0407
-80 111. 0.0 Hard, fine-grained feldspar-carbonate with much
B & 4 67-9% fine-grained rutile - carbonate is dolomite -
large pyrite cubes common
80-86 | 1.80{<0.05
86-91 ) 2.70]<0.,05
- ]
91-%8 | 3.55i<0,05| 91-98 Hard feldspar-carbonate with some fine-grained
rutile
98-1d) 5.75| 0.07 .
Hard feldspar-carbonate fragments containing much
98-109 fine-grained rutile - much coarse-grained pyrite
104-111) L.45| 0.09
109-111] Altered phonolite o 7772
111—116;\ 6.95/ 0,05|111-117 Feldspar-carbonate with much fine-grained rutile
Altered phonolite (117'-118') - remainder is hard,
n8-123) 2.65 0.06{117-123 black, very fine-grained igneous rock with
disseminated fine-grained pyrite (wmaltered phonolite)
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ARKANSAS TITANIUM ORE DEPOSITS

COORD.~-N 6§00, E 00
DRILL-BAKER CORE

HOLE NO. D-1

COLLAR ELEV-394'
TOTAL DEPTH- 157"

CORE ANALYSIS LITHOLOGY
WEEEr [%Ti0, %V0s | W FEeT- Description
Brown surface clay cuntaining novaculite (?)
0-7 5.85 0.13{ 0-7 fragments and coarse-grained rutile
Soft feldspar-carbonate rock containing fine-
7-11 | 3.65] 0.08| 7-11 grained rutile and a little coarse-grained rutile
11-15 | 3.10| 0.09 Clay and hard, dark, fine-grained feldspar-
11-17 carbonate fragments low in rutile
15-21 | 3.80) 0.10
17-21 Altered phonolite (?)
21-2 | 2.50| 0.1
Hard, white, feldspar-carbonate fragments with
24-29 | 3.65| 0.13 21-30 some medium-grained rutile and much fine-grained
pyrite
29-35 63| 0.13 Hard, very fine-grained feldspar—carbonate with
9-3 3. . 30-36 very fine-grained rutile - some dark blue-green
clay
35-42 | 3.60; 0.11
Hard, dark fine-grained igneous rock fragments
36-U49 (unaltered phonolite) and dark clay
h2-k9 | 3.70| 0.15
Feldspar-carbonate rock - much medium-grained
L9-51 rutile
Lg-36 , 5.35| 0.18 Hard, dark, green-black very fine-grained igneous
51-57.5 rock fragments (unaltered phonolite)
Brown, fine-grained, hard feldspar-carbonate
56~63 | L.20| 0.18 57.5-62 fragments with some medium-grained rutile from
57.5' to 59" - remainder soft altered phonolite
62-66 Hard, gray, fine-grained feldspar-carbonate
6369 | 3.35| 0.15 fragments with some fine-grained rutile
Soft, altered phonolite with two one-foot
66=13 feldspar-carbonate veins - some fine-and mediume
69-76 | 1.85 | 0.09 grained rutile at 71'to 72!
Hard feldspar—carbonate fragments in green clay -
76-83 | 2.50) 0.10 some fine-grained rutile 73' to 76' - much fine-
73-90 and medium-grained rutile 76' to 83! - some
fine-grained rutile 83' to 90!
83-90 | 2.60| 0.09
Hard feldspar—carbonate fragments containing some
90-97 | 1.85| 0.09 90-54 fine-grained rutile
9L-97 Alternating dark green clay and hard feldspar-
carbonate fragments - little rutile
Hard feldspar-carbonate fragments containing some
97-104 | 2,00 | 0.06| 97-102 modiun-grained rutile - a little coarse-grained
rutile
Green clay (altered phonolite?) - contains one
102-107 foot of hard feldspar-carbonate fragments with
104-111 | 2.25| 0.07 some medium-grained rutile at 104'
107-112 Hard fe}dapar—carbonste fragments with some fine-
and medium~-grained rutile

Continued




MAGNET COVE RUTILE COMPANY PRODUCTION 1948 DRILL HOLES

HOLE NO. D-1 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERVAL 194Ti0, [%V,0, 'I‘JE’}ELT Description
|
= . 0.09 112-116 Dark green altered phonolite - contains some
M-117 ) 2.h0 09 '{ feldspar—carbonate veins with medium-grained rutile
117-123 | 1.35 <0.05 |116-125 Soft feldspar-carbonate with some coarse-grained
and some medium~grained rutile
123-128 | 1.85 k0.05 125128 Hard, fine-grained feldspar-carbonate fragments
~ with some fine-grained rutile
128-133 | 1.75 [<0.05
133-140 | 2.25 | 0.05
Soft, granular feldspar-carbonate with green clay
128-157 streaks and some fine-and medium-grained rutile -
140-147 | 1.05 | 0,07 cne foot of dark green altered phonolite at 14,7t
147-152 | L.25 | 0,16
152-157 | 3.50 | 0.10

COORD.-N 00, E 00
DRILL-BAKER CORE

HOLE NO. D-3

COLLAR ELEV-380'
TOTAL DEPTH - 1i5'

CORE ANALYSIS LITHOLOGY
R 1% TiO, | %V, | N Seea- Description
0-2 Brown surface clay and soil
0-7 | 2.95 Drab, brown-gray clay containing abundant frag-
. 2-7 ments of hard metamorphosed sediments and soft
a4 light gray shale
7-10 Dark brown plastic clay with scattered manganese
7-1| 1.18 stainsg -
10-15 Drab gray gritty clay (altered phonolite) with
— vein of coarse-grained calcite (13'-15')
1-21] 0.70 15=10 Altered phonolite with streaks of green feldspar-
- ¢ carbonate - no rutile
18-28 Coarse~grained barren calcite
21-28| 0.60
28-3L SM:,OLES 28-34 No core recovered
34=35 Soft, friable white feldspar-carbonate - some
fine~grained rutile
3L-L0| 0.30
Less 35-48 Barren, coarse-grained calcite
10-L7| ‘than ’ €
0.05

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. D-3 (Cont’d)

CORE ANALYSIS LITHOLOGY
hrEmatlog Tio, oy, 0, NTERA Description
RS A
L7-54| 0.10
B Les:
Sh-61| than 148-65 Small fragments of coarse-grained calcite with
0.05 some pyrite - no rutile
S r,b
61-68! 0.95| 0.13
6568 Gray-green clay and coarse-grained calcite
68-7L( 1.00 €3-75. 5 Medium-grained, barren calcite and silicates -
two feet of altered phonolite at 72'-74'
74-80| 2.50
——t——+—75.5-85 Altered phonolite with granular, white feldspar—
carbonate seams
80-87| 2.05
85-87 Soft, dark green, fine-grained igneous rock
(altered phonolite) ]
87-94| 0.L4O 87-91 Mixed altered phonolite and coarse-grained calcite
fragments
1
94-101| L.50
F————t— 91-115 Altered phonolite - varies in color from buff to
dark green - contains 3" lens of barren brown
101-108| 3.55 carbonate at 113t
108-115 3.75| 0.1

COORD.-N 200, E 200
DRILL - DIAMOND DRILL

HOLE NO. E-7

COLLAR ELEV-387'
TOTAL DEPTH-1885'

CORE ANALYSIS | SLUDGE UITHOLOGY
—
TSR eTigeRVRTIgReVO] W | Description
0-7 3.80,0,13 0-7 So0il and limonjite-stained clay
7-10 j2.20)0.13 7-12 Limonite-stained clay
-12.5 12, .
10-12.512.85 0 Very fine-grained, sugary-textured
12.5-15 |hL.4O| 12-15 feldspar-carbonate rock
P . —]
15-20 13.10]0.16 15-19 Green altered phonolite .
| 19-22 Feldspar-carbonate rock cut by coarse-
= grained albite-dolomite vein, rutile and
20-23,3 }3.15/0.15)3.45 | 028 pyrite ’




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. E-7 (Cont’d)

CORE ANALYS|SW SLUDGE LITHOLOGY
W TIQUNO%TIOUNG) W Feer Description
23.2-27 (3.90({0.23 22-27 Green altered phonolite - 1' dike or
- inclusion
27-30,5 [3.60/0.183.15]0.20] 27-30 Feldspar-carbonate rock
30.5-32.5(1.30]0.233.50] 016 30-32 Green altered phonolite
- Hard, gray, fine-grained feldspar-
32.5-30 [L. 201011, 2ely 20l 32-36 ’ ~
3h-36 L.25(0.19,"" ‘ = carbonate cut by coarse-grained, altered,
rutile~bearing dolomite veins
36-38 .20 0.183 900 23F'3'6:8L Same, with some interspersed altered
3840 {3.50(0.17°° * 3842 phondlite
140-L3 .90 0.16{ - Altered phonolite
-, lost "t 1a —carbonat
13-L8 1.80/0.10(1.15 0.051 h2-47 :gskly soft altered feldspar-carbonate
9. Hard feldspar-carbonate fragments con-
L8-h9.8 13.20/0.054 2.60[0.14] L47-53 taining both fine and coarse-grained
49.8-52 |2.70/0.10 | rutile
52-53.5 L.gslo.nl, o
535-57.5 |3.10/0.18 F Altered phonolite with 1.5 feet of hard
- feldspar-carbonate rock at 62 feet with
57.5-62 12.140|0.09(1.25/0.13] 53-67 medium-grained rutile - and flesh-colored
dolomlte veinlets - fragments are vuggy
62-63,5 12.55/0.13
2.80(0.11
63.5-67 |3.25/015 *
3 Hard feldspar-carbonate with some fine-
67-69  12.35/0.14] 2.55,0.14] 67-69 |  rained rutile
6973 L.bslo.16) b.75l0.17]  69-73 Altered dark green phonolite
73-76.5 [1.35/0.18| 2,15/0.10 Hard f;ldsvx;“;bm:t; fragnemita with
s0 ne-grained rutile - much green
73-82 clay, possibly altered feldspar-carbonate.
76.5-81.5/2.00{0.10( 3.20|0.08 ge goot of green sltered phonolite at
L= 2l
%-%‘%L-zz 2.00013 82-86 Soft feldspar-carbonate fragments - some
85.2-87. 5 %-?]5 8';-31 velry,bgiggzgrained rutile - streaks of
.2-87.2(3. . molybdenite
87,2-89,213.050.18 86-90 Dark green porphyritic rock with 1 foot of
hard feldspar-carbonate fragments at 87!
89.2-93 |2.40|0.J0|2,55|0.05 90-93 Hard, Iight brown feldspar-carbonate
fragments with minor fine-grained rutile
93-98 3.85/0.15) Light green altered phonolite - some vein
98100 [3.55001 93-102 material with very é‘ine-grained rutile
. . scattered through 96'-100' interval
100-12.2 {3.85/0,10 |
102.2-10 «00{0. 102-108 Alziered f:idsgar—:;{bona;e with fine; and
- medium-grained rutile - few masses o:
10),-106.2 [3.50{0. coarse white dolomite (10h'to 105' is
106,2-108,23.5010.10
22-108,213 4 +10 phonolite)
108,2-111.412. 30|0.08(2.25 [0.05~| 108-112 Brown, hard feldspar-carbonate fragments
L 142.950.10 with some fine- and medium-grained rutile
o3y 2:25,0. Altered phonolite with scattered thin vains
113.L4-117/2.90!0.10| 112-119 of hard feldspar-carbonate - minor rutile
137-119.2 11.25|0.22 in the vein material
119.2-122,2|2.90| 0,17 Dark green, soapy altered phonolite - haxm
119-125 feldspar-carbonate fragments containing
122,24125 (2.1510.13 fine-grained rutile from 122' to 12l
125-130(2,95(0.13 2.25]0.09| Feldspar-carbonate fragments containing
some fine-grained rutile throughout -

N 125-138 medium-grained rutile from 131' to 134' -
130-133 4.35/0.16 3.00[0.08 thin (2"-3") seams of altered igneous
133-1342.40[ 0, rock are scattered through the vein
13L-138 [1,05]0.13 1. k0| 0.1} materisl

Altered feldspar-carbonate veins and
128-1412.90/ 0.1 138-103 altered phonolite - feldspar—-carbonate
) contains medium-grained rutile
141-14% |2.00)0.13
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. E-7 (Cont’d)

CORE ANALYSIS | SLUDGE LITHOLOGY
ITERVAL o TiQUVOTIQUVG] I Description
_ N 3 N 1,3-146 Hard feldspar-carbonate fragments with
11il=15. 5 13..100.092.3510.10 6318 some fine-grained rutile
= Massive feldspar-carbonate with very fine-
115.5-152 |1.20/0.07 and coarse-grained rutile i
1L8-153 Whnite, coarse-grained barren calcite - the
feldspar—carbonate-calcite contact dips
152-154 .8 ]0.55| 0.05) 153-155 agouip20° to axis of the core i
| Hard feldspar-carbonate fragments - rutile
8-159.6/1.35! 0,10 155-158 Feldspar-carbonate - fine-grained rutile
150, .8-159. ¢
158-160 Altered igneous rock (phonolite?)
159.6=162.613.20| 0,30 60-16 Altered, grey-green feldspar-carbonate
160-165 rock with abundent fine-grained rutile
162.6-167 13.95)0.22 Altered, green-black, soft, fine-grained
167-168 |5.30/0.22 165-169 igneous rock (phonolite?)
68-170, JA0[0.; Green, altered feldspar-carbonate with
168-170.5 13-4 3 169-171 mich fine-and medium-grained rutile
Coarse-grained, barren calcite with
170.5-177.5|1.L:0, 0.04 111176 scattered biot:{te and pyrite - some rutile
Altered phonolite
177.5-178.9 | 11,00 0,17 176-179
h78.9-1822.50| 0.17 179-182 Altered feldspar-carbonate with rutile
182-18L Coarsé-grained calcite
- Feldspar-carbonate with rutile - hard
82-188.5|1.50| 0.09 18)-188.5 fine—lg):ained wnaltered igneous (?) rock
from 188' to 188.5'

COORD.-N 00, E 200
DRILL -BAKER CORE

HOLE NO. E-8

COLLAR ELEV-379'
TOTAL DEPTH- 98"

CORE ANALYSIS LITHOLOGY
W R | %TiO; |%V, 0, [ SRyt Description
0-3 Brown clayey surface soil
0-7 | 2.00 | 0.11
3-13 Yellow-brown gritty clay
7-14| 0.95| 0.1
Green to blue-gray, granular feldspar-carbonate
13-20 rock with some fine-grained rutile - patches of
1y-21| 2.10 | 0,09 white, friable, sugary carbonate
20-21 Altered phonolite
60 Soft, granular, feldspar-carbonate rock - patches
21-27| 0. 0.07 21-29 of very fine-grained blue-gray mineral (molybdenite)
(211-22') and (27'-28') - a little very fine-
grained rutile
29-30]" Coarse-grained barren calcite
27~3L4| 0.75 | 0.08 30-34 Feldspar-carbonate containing some fine-grained
rutile
- 1 i
34-39] 1.35 | 0.11 3L4-37 Altered phonolite
37-39 Feldspar-carbonate with some fine-grained rutile
39-46| 0.80 | 0,07 Mainly barren calcite with scattered biotite
39-48 grains, a clear acicular silicate, and pyrite

Continued




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. E-8 (Cont’d)

CORE ANALYSIS LITHOLOGY
e oTiO, [%,0, e Description
46-53| 1.25 | 0.10 48-51 Feldspar-carbonate rock
Mainly altered phonolite with some thin feldspar
53-60( 2,60 | 0.20 | 51-60 veins, rutile rare
60-66| 0.45 | 0,06
Barren, coarse-grained calcite with scattered
66=72] 0.50 | 0.05 60=77 silicates and pyrite
72-78| 1,55 | 0.07
Greenish, soft altered phonolite varies from dark
78-85| L4.80 | 0.21 | 77-86 green to gray-green in color
Phonolite (as above) alternating with some
85- . . o8 3
5-92| 3.50 | 0,18 86-92 feldspar~carbonate lenses at 90' the clay has
a waxy surface
Interbedded, light gray-green clay and feldspar—
92-98| 3.10 | 0.09 | 92~98 carbonate lenses

COORD.-N 600, £ 400
DRILL - DIAMOND DRILL

HOLE NO. F-1

COLLAR ELEV-383'
TOTAL DEPTH-1823'

CORE ANALYSIS | SLUDGE LITHOLOGY
INTERVAL o/ iUV, Q% TiQV,0] "TERA Description
0-2 Soft feldsgar—carbomte rock - some fine-
1.30[ 0.086——1 grained rutile
0-10.7 [1.50 : Hard, white, fine-grained feldspar-carbonate
1.25 2-11 rock with coarse-grained pyrite - some
medium and fine-grained rutile
0.70
Soft, friable, feldspar—carbonate with some
RO.7-19.4 | 1.0 11-20 fine-grained rutile - locally hard feldspar-
carbonate fragments
20-21 Mainly very coarse-grained, gray dolomite-
rutile rare
19.4-27.9| 2.10
Fine-grained, soft, friable feldspar-
27.9-31 | 3.80 21-39 carbonate containing coarse dolomitic veins -!
also coarse-grained pyrite with some
feldspar and medium-grained rutile
1.85
| 31-4h.6 11.25 N __‘

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. F-1 (Cont’d)

GORE ANALYSIS

SLUDGE

LITHOLOGY

‘W reer [TIQUVO)

%TiQ%V,0,

INTERVAL
IN FEET

Description

1.40

39-42

1.05

Lk .6-55.9)

2.35

1.15

0.85

56,9-70.5

L2-61

Dark brown, fine-grained carbonate rock
fragments

Feldspar-carbonate same as 21'-39' with
abundant coarse-grained dolomite and coarse-
grained pyrite - much fine and medium-
grained rutile - some coarse-grained rutile
at 571=61!

6163

1.5

70.5-80.6

3.50

6372

Very fine-grained, soft feldspar-carbonate
with cosrse pyrite cubes - much medium-
grained rutile

Fine-grained, soft, feldspar-carbonate with
coarse-grained dolomitic veins - some medium-
and coarse-grained rutile - coarse-grained
pyrite

1.45(0.07

80.6-89. 3

2.90

89.3-55.6

16.20/0.15

72-92

Soft, gray-green feldspar—carbonate with some
fine-grained rutile - some medium-grained
and some very coarse-grained rutile and
large well-formed pyrite cubes

95.6-103

12.60

103~
110.4

2.40

92-96

96-98

98-100

Abundant rutile in hard feldspar-carbonate
rock

Friable feldspar-carbonate - much fine-
grained, some medium-grained rutile

Feldspar—carbonate - very abundant rutile
Soft, white to light green, friable, fine-
grained feldspar-carbonate with much fine-
grained rutile

Ry

1104~
120.1

1.55

1.25)

1.65

120.1~
128.9

3.55

128,9~
139.2

139.2-
154.1

106-122

Hard, fine-grained, flesh-colored feldspar-
carbonate containing large pyrite cubes -
some medium-grained rutile (typical micro-
cline~calcite vein)

122-130

Feldspar-carbonate fragments including
fine-grained brown carbonate rock, flesh-
colored feldspar-carbonate and light gray
feldspar-carbonate - all containing much
medium—grained rutile

130-134

134-137

Hard, flesh-colored, porous feldspar—carbonate
fr: lents containing much medium-grained
rutile

Feldspar-carbonate - some fine-grained rutile

137-140

1.60

0-1},2

1h2-148

146-151

Hard feldspar-carbonate - some medium-grained
rutile

Hard feldspar-carbonate - veinlets of
medium—grained rutile

Flesh-colored, hard feldspar-carbonate frag-
ments containing much medium-grained rutile
in veinlets (microcline-calcite vein type)

No core recovered

0.90

15h.1-
167,2

2.00

151-156

Friable, fine-grained feldspar-carbonate rock
containing some medium- and fine-grained
rutile and coarse pyrite cubes

1,65

1,00

156-160

Hard, very fine-grained, flesh-colored
feldspar-carbonate rock with some medium-
grained rutile

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. F-1 (Cont’d)

GCORE ANALYSIS | SLUDGE LITHOLOGY
NTERVAL O6TIQRAV.O%TIQ%V,0) W ey Description
Alternating flesh-colored feldspar-carbonate
2,70! 0.1 rock with some mediwm-grained rutile and
160-176 brown to gray barren carbonate rock - some
of the barren rock may be igneous
167.2-
176 1.4o
Hard, medium-grained, flesh-colored feldspar-
]ig‘;‘B .55 176-179 carbonate rock with much medium-
. . 8oft, clayey feldspar-carbonate with much
179-182 fine> and medium-grained rutile

COORD~N 200, E 600
DRILL-BAKER GORE

HOLE NO. G-2

COLLAR ELEV-387'
TOTAL DEPTH - 118’

CORE ANALYSIS LITHOLOGY
INTERVAL19%Ti0, [ %V, 05| "W Fren- Description
0-5 | 4.27 | 0.09
Surface and oxidized material - mostly
0- transported
51| 5.00 | 0,22 ¥ sporte
11-16 | 4.04 | 0.13
15-10 Green clay containing pebbles and some rutile
16-21 | 4.38 | 0.17| 16=20 Green altered igneous rock, probably phonolite
I 20=211] Fragments feldspar-carbonate, rutile and pyrite
21=77 Feldspar rock
21-25| 4.82 | 0.12f 2225 Green clay (altered phonolife)
25-27 Feldspar-carbonate rock with pyrite and rutile
25-311 3.86 | 0.08 27-31 Green clay, probably altered phonolite
31-35 Green clay (altered phonolite)
31-37| 3.24 | 0.08
35-39 Feldspar~carbonate
37-h1) 2,48 | 0.09 =g Green clay
LU=LT Coarse-grained calcite with biotite, other silicates
L1-43 Itered feldspar-carbonate matrix
U1-47| 2,95 | 0.10
4349 Green clay (altered phonolite)
L47-531 3.59 | 0.07] L49-51 Altered feldspar-carbonate
51-53 Green clay matrix - some carbonate veinlets
53-56 | 1.73 | 0.05
56-58 | 2.90 | 0.07| 53-61 Altered feldspar-carbonate
58641 3.68 | 0.08
61-6L Altered green igneous rock, probably phonolite
with veins of light green clay (altered feldspar?)
8469 Light gray-green cla
64=70 | 2.30 | 0.05 Light gray-g y B
09=T0 Dark green ‘altered phonolite

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. G-2 (Cont’d)

CORE ANALYSIS LITHOLOGY
W Feer | %Ti0; | %V;0: |\ et Description
Feldspar-carbonate with abundant rutile in light
70-76 | 2.55 | 0.05| 70-75 clay matrix
Gray-green clay (altered feldspar-carbonate), no
76-79 | 2,45 | 0.05{ 75-79 visible rutile - with calcite streaks, rutile and
M pyrite
79-85 | 3.54 | 0.08
85-87 | 1.6 | 0.5 79=54 Light .clay matrix, rutile and pyrite, abundant
carbonate fragments (feldspar carbonate rock)
87-935| 1.43 | 0.05
9496 No core available B
93.5100| 2.70 | 0.11 Altered feldspar-carbonate rock, abundant rutile
$6-100 and pyrite [
Light gray-green clay with one foot of abundant
10-106| 3.13 | 0,08 [100-106 rutile and some pyrite at 105!
TR=T0IT 1,78 1 D08
=100 £.33 LU0
BB H-b
Mostly fairly hard feldspar-carbonate rock - some
_[106-118 clay, abundant rutile and pyrite - some very fine-
1105 2.23 | 045 grained black streaks are probably molybdenite
115-118] 2,30 | 0.05-

GOORD.-N 600, E 600
DRILL - DIAMOND DRILL

HOLE NO. G-4

GOLLAR ELEV-379'
TOTAL DEPTH- iSI'

GORE ANALYSIS i SLUDGE LITHOLOGY
WEA BATOfWVOReS Tio a0 WE Description
0-3 Altered phonolite (gray)
1. 0.0
0-11.8] 2.1 | 008156 | - 7H O
1.82{0.09
Hard, fine-grained feldspar-carbonate
1.91 0.09 3-31 rock - much medium-grained rutile
11.8-25.7 3.36 | 0.06|5.63
2.40{0.09
25.7-30.41 2.4510.07 | k.59
304-34.5| 3.45|0.09 | 1.50
31Ul Dark brown,unaltered phonolite with
one 6" feldspar—carbonate-rutile vein
3U.5-45.7 12,97 (0,10 | 2,60
.45 [0.07
2,64 0,09

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. G-4 (Cont’d)

CORE ANALYSIS SLUDGE LITHOLOGY
WreH PATIO, V0% |%Ti0,%V0, "W Feet Description
2.09 {10.09
45.7-58.9 | 2.16 |0.10 {3.83
2.02 1 0.09
1.78 | 0.08 141-79 Fine-grained feldspar-carbonate rock
with some fine and medium-grained
rut le
58.9-68.1 2.74 | 0.103.95
68.1-75. 711,56 | 0.06|3.34
75 7-81.1]2.12 | 0.07|L,21
Mainly altered phonolite with some
feldspar-carbonate veins containing
81.1-90.3|2.36 | 0.07{2.69 79-92 some fine-and medium-grained rutile
90.3-10L.7 | 1.82] 0.07| 2.54 92-100 Hard green to black altered and
unaltered phonolite
Hard green to brown fine-grained
100-105 unaltered phonolite mostl; calcareous
with a few feldspar-carbonate-rutile
101,7- | 2.80| 0.07| 2.20 N_veins
110.5
105-116 flard, feldspar-carbonate fragments
with some fine and medium-grained
110.5= | 2.4k4| 0.07| 2.70L ruile
17.9 116-119 Hard feldspar-carbonate rock with some
|7 | mediumand fine-grained rutile
117.9- 12.93] 0.06| 2.
123.5 73 3 Hard fine-grained unaltered phonolite,
119-128 dark browm to black in color, containing
123.5- | 2.93] 0.06| 3.h4 a few scattered rutile veins
127.9
127.9- |2.37| 007|2.41
135.8
128-151 Hard feldspar-carbonate rock con-—
iﬁg'e- 3.78 0.0 3.21 taining much fine- and medium-grained
rutile
15-146.6{ 3.60 | 0,09/ 6.63
ﬁ?& 1.85 | 0.08} 1.L8| 2.06|0.09
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ARKANSAS TITANIUM ORE DEPOSITS

GOORD.-N 00, E 800
DRILL - DIAMOND DRILL

HOLE NO. H-9

COLLAR ELEV-378'
TOTAL DEPTH-1498

CORE ANALYSIS | SLUDGE LITHOLOGY
INTERVAL o/ Ti) V.0, TIOPAV,0f NTERVAL | Description
0-L 3,05 |0.05-
0-8 Soil
4-10 |6.050.09
10-13  [L.55 0.08 8-15 Brown oxid‘;zed clay (surface
weatherin,
13-15.5 |4.35 0.13 €
15.5-17.5/1,95 |0.05- 15-18 Weathered feldspar-carbonate rock
17.5-19.5/ 2.70 0,05 Feldspar-carbonate rock cut by albite-
19.5-21.5| 4.33 0.08 18-22 dolomite veins - fairly abundant
21,5-23.5/ 4,20/ 0.11 rutile .
23.5-25.5| 1.90/ 0.14 22-26 Altered igneous rock (green clay with
* - * * abundant fine-grained pyrite - prob-
25.5-27.5] 4,10/ 0.09|4.54]0.12 6 ably altered p onoliteg
27.5-29.5| 0.83/0.054 26-29 Fine-grained feldspar-carbonate - fine-
29.5-31.5| 0.75|0.05+ 1.91/0.054 sramed pynb: a::ndant, -much Ntﬁa
K N N 054 05 oarse-grained calcite cut by sma!
31.533.5,0.30,0.05- 0.520.054 2936 veins of albjite-dolomite and feldspar
;'?3?2 g'i"‘ 3'05' 0.60/0.05 which carry abundant rutile
355-31.5| 9.17 0.07 Coarpe-grained calcite contains black
37.5-39.5] 0,25/0,05-| 0,930,054 36-40 biotite plates 1/2" wide - some white
39.5-01.5] 0,23/0.05~ = silicate (wollastonite?)
141 5-13.5| 0.30]0.054
43.5=45,5! 1.13/005~ LL-46 Altered phonolite cut by coarse-grained|
L5.5-47.5 1,75 0.06, calcite and by altered veinlets con-
L7.5-49.5 1 0.1 46-50 taining rutile and pyrite
7.5=49.5 1,97, 0. Green altered igneous rock containing
49.5-51,9 1.16,0.05- g?ﬁng?nt biotlite (amphibole fourchite
- e?
%'g_;js'g i'gg g'gg .38 0.054 50-54 Green coarse-grained igneous rock
= oy e < 2 > Sl4=57 Coarse-grained calcite containing
pyrite veins and biotite
55.5-61 | 2,04 0.07 5761 Green, fine-grained altered igneous
£9Cl€' réontaining abundant fine-grained
6165 | 1.710.08 103138
Medium~grained, green altered igneous
61-70 rock has large (1/8"-1/4") phenocrysts
65-70 1,93{0.05- and abundant feldspar-carbonate vein-
lets - much rutile - coarse-grained
calcite at 61!'-62!
70-73 Coarse-grained calcite containing
70-75 | 1.00)0.09 pyrite and biotite
73-80 Fine-grained green igneous rock, prob-
75-80 2.77, 0.11 3- ably phonolite cut by coarse-grained
calcite and small feldspar-carbonate
veinlets containing rutile
80-85 3.43) 0.05 Fine-grained altered green igneous
80-88 | rock, probably phonolite - few small
veinlets containing pyrite and minor
85-90 2.05/ 0.09 rutile
88-9L, Coarse-grained calcite containing
- ite - no visible rutile
90-9l | 0.65/0.05 pyr
9496 Fine-grained, altered green igneous
9L-99 1,20{0.05- rock probabl),' phonolite
Coarse-grained calcite with pyrite,
99-103.8 | 0.340.05+ biotite and & little rutile - coarse-
96-112 grained altered, green, igneous rock
103.8- with large biotite phenocrysts (10k4'-=
m&? 0.53/0.05- 105')
108.5-
113.3 0.53]0.054

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. H-9 (Cont’d)

CORE ANALYSIS | SLUDGE LITHOLOGY

INTERVAL JosTiO V0, % TiO%v,0f NTERAL | Description

113.3- Altered green igneous rock (probably

118.1 3.08| 0,08 phonolite) cut by abundant veinlets

112-12) carrying rutile and pyrite

118.1~

123 L.01| 0,09

123-128 | 2.33 0.5 124-127 Same a8 above cut by calcite veins
Coarse-grained calcite containing

128~ 127-130 biotite and pyrite - some fine-grained

132.8 2.93 0.05 crystals possibly brookite

132,8~ Fine-grained feldspar-carbonate with

136.8 3.3 0.07 130-10 rutile and pyrite - altered green

3% igneous rock at 131'-132' and 139'~

158 ls.230.08 ol

139.8- Fine-grained feldspar-carbonate - some

1h3:8 3.4k} 0.07|3.52 0,05~ 1L,0-1h pyrite, rutile, and brookite veinlets
Coarse-grained igneous rock, large

13.8-147 2.1 0.08 k149 feldapathold phenocrysts

17-149.8| 2.14) 0.05 31,9-150 Feldspar-carbonate - pyrite and rutile

GOORD-~N 200, E 1000
DRILL-BAKER CORE

HOLE NO. I-1

GOLLAR ELEV-390'
TOTAL DEPTH- 101"

CORE ANALYSIS LITHOLOGY
W Feer [%Ti0, [%V,0, | Ferr Description
0-6 | 1.10 | 0.05-
0-12 Limonite-stained clay - some stained pyrite and
white clay nodules - no noticeable rutile
6-12| 0,98 | 0,05~
12-20 | 0,80 | 0.05-| 12-20 Limonite-stained and clayey feldspar-carbonate
rock, pyrite and rutile
20-26 | 0.88 | 0,07«| 20-26 Feldspar-carbonate rock, clay in spots - pyrite
veinlets, some rutile
Feldspar-carbonate rock - some green clay along
2632 | 0.95 |0.05=| 26-32 contact with igneous rock
32-34 Green altered igneous rock probably phonclite
2-36 | 3. 0.08
32-36 | 3.50 34-36 Feldspar-carbonate rock
Feldspar-carbonate rock with some coarse-grained
36-40 | 2.35 0.05-| 36-L0 calcite, pyrite and rutile
Feldspar-carbonate rock - astreaks of this rock are
Lo-Lk | 2.90 [0.05-( LO-LL now clay but there are fresher sections
Lh=50 | 3,73 |0.05=| LS50 Feldspar-carbonate rock with one foot of green
clay in middle

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. I-1 (Cont’d)

CORE ANALYSIS LITHOLOGY
INTERVAL |0, TI0, %oV, 0 | " Soey Description

50-55 | 3.48 | 0.05-| 50-5L Green clay - probably alterea pnonolite

55-57 | 2,90 |0.05=

57-60 | 0.85 |0.05-

60-65 | 0.95 |0.05=| SL-74 Feldspar—carbonate rock - contains some green
clay (57'=60')

6567 | 0,65 | 0,05~

67-72 | 1.15 |0.05~

S———

72-76 | 2.74 |0.10

76-78 | 2,33 10,05
78-61.1| 4.37 |0.12

74-76 Green clay probably altered phonoli _ |
76-80 Feldspar—carbonate rock - some clay alteration

80-82 Green clay

61.1-86| 2.64 0.07

82-92 Feldspar-carbonate rock cut by coarse-grained
86-91 | 1.13 10.07 calcite - abundant rutile

91-96 | 3.23 [0.08

92-101 Mixed green clay and feldspar-carbonate rock -

96-101] 3.8 |0.09 apparently along a con.tact,

HOLE NO. J-1

GCOORD.-N 1085, E 1200 COLLAR ELEV-399'
DRILL—DIAMOND DRILL TOTAL DEPTH- 1349’
GCORE_ANALYSIS SLUDGE LITHOLOGY
"NERET [ATOPALO%S |%TIQ%0,%S | WEH Description
0-4.7 |3.80(0.08 | 2.171.06(0.08| 0.72] Les | aies barer peY HoeE e e
L.7-6.9 [3.14]0.08]2.34]5.56/0.09] 2.L3] 57 ;;ztizic, 1ight gray-green igneous rock

6.9-11.912.58 |0,09 | 1.62(3.400.07 | 0.85
Soft green altered phonolite containing
7-19 a few thin veinlets of feldspar-
11.9-16.3 2,92 10.0711.79 carbonate and rutile

1

16,3-19.,3|3.82 [0.09 |3.2)

Mixed altered phonolite and hard
19.3-22.7(2.83|0.08 (2,55 13.30/0.09 | 2.02 19-26 feldspar-carbonate fragments - some
coargse-grained rutile 19'-20'

22,7-27.2{3.11 0,08 [0,76 | 2,25(0.09 { 4.70

Dark brown, hard, vuggy feldspar-

.2-30. . . . L. X 9! - carbonate rock containing seams and
27,2-30.7/2.43 0.09 |3.39) k.14 0.09| L.9h| 26-33 nests of medium-grained rutile and large,
0,7-32.5 }.3810,09| 3.47 well-formed pyrite cubes

32.5-35.9 (3,1 [0.09 1.72 33-36 Altered phonolite (?)

35.9=37.9]2.02 {0.08 [2.34
37.9-40.512,900.09 .59 |3.25| 0.09] 2.48

36=48 Same as 26'-33' contains some medium-
grained rutile

40.5-45.7 |3.45 10,08 | 3.62

hi527-49.513.28 b0.08 | 2,85/ .35 0.09] 2.66

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. J-1 (Cont’d)

CORE ANALYSIS SLUDGE LITHOLOGY
e °/¢Tio,F/°v,o,°/os %Ti0[ %N,0, afss | INTERVAL Description
A - -+
1:9.6=53 |3.50 0,08 |1.80

53-57

Very fine-grained altered igneous rock -

L,8=64 black with green-blue streaks {phmolite?)
57-63.4 i
63 =664 |2 “
66 .1~57.5.2 Alternating brown, unaltered phonolite
67.5=69,5]2.12 o 08 3,92 64-73 and vuggy feldspar-carbonate rock -
- rutile prominent 63,9t-64.5¢
69.5-73.9/3.30 0,09 [2.08 !
75 13.02[0.10 3, i Feldspar-carbonate rock fragments - some
73-79 fine, medium- and coarse-grained rutile
75-80.3 3.08
T
80.3-83.8|4.60 0,09 [1.93
63.8-91.5 |11.50 [0.09 {2,97 | ‘
—— %
1,59 . .30 0. . Dark green to black very fine-grained
92.5-94.5 +30 | 0.07 | 5.23 ‘ compact phonolite with scattered
79-110 feldspar-carbonate rutile veins - also
9l .5-100.4)%4,10 | 0.10{ 3.38 containg lenses of brown fine-grained
L
hard rock
100.4~  |),26 | 0.10} 2.0
ws | ?
10l 46— |
lgg.é L4461 | 0.12| 2,91 '
6~ —
g w19 | 03 b3 —
N12,211),.2!3. Brown, vuggy feldspar-carbonate with
lﬂ_i-a-]mli 2 32.22 gj; ;'86 110-119 some fine— and medium-grained rutile
6-117.2 3.33/ 0. 2,50{0.08]3.05
Mixed, dark green phonolite and brown
7.2-121 | 2.97 0.12 5.55 19121 vesicilar e%dspargcarbonate with some
1225 1:200]0.10(5,91] ediun-grained ru,
122.5-123.8§ 2.L410,10]5, 121-124 Brown, porous, rutile-beanng rock
123.8-126 14.080.,15 |3.42 (feldipar-carbonate)
Mainly very fine-grained dark green
126-129.4 | 3.92 0.11];33] altered phonolite with some scattered
129.4-131.7 2.6710.09 | 7.73 12}4-135 brown feldspar-carbonate
131.7-134.9 L.1810.09|2.70 |
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ARKANSAS TITANIUM ORE DEPOSITS

COORD.-N 700, E

1200

DRILL-BAKER CORE

HOLE NO. J-2

COLLAR ELEV.-385'
TOTAL DEPTH-1397'

CORE ANALYSIS

LITHOLOGY

"N Feel- (%TiO; %V Os

°/°S

INTERVAL
IN FEET

Description

0-3

3-11.5] 3.68 | 0.08

2.90

0-1l

11.5-18.1| 3.33 | 0.10

L.11

Gray, hard, fine-grained calcareous rock
(unaltered phonolite) containing thin
seams of dolomite and medium-grained
rutile

U-16

16-18

Dark brown, fine-grained calcareous rock

(unaltered phonolite) with feldspar-
carbonate-pyrite veinlets

18.1-2L.9| 3.60 | 0.10

2.06

18~22

Brecciated phonolite somewhat altered

Dark bromn, fine-grained, calcareous rock
(unaltered phonolite)

21.9-31.8( 3.90 | 0.09

3409

31.8-39.4| 2.38 | 0.07

39.4-hl.3 2.02 | 0,07

luh.3=L9.4] 1.60 | 0,07

22-48

Friable, white, feldspar-carbonate rock
containing streaks of dark green soapy
clay - large pyrite cubes common - much
medium- and fine-grained rutile

L9.4-57.6| 1.22 | 0,08

LB8-55

Coarse-grained, massive, brownish calcite
with patches of dark green soapy clay - a
few grains of rutile

55-58

57.6-64.14 3.16 | 0.08

1.83

58-63

Green clay and feldspar-carbonate rock with|
much fine- and medium-grained rutile

6441 68.5| 3.06 | 0,09

3.82

63-66

Dark brown, hard, fine-grained unaltered
phonolite - cut by veins of coarse-
grained calcite.

6669

68.5-75.14| 2.65 | 0,08

3.18

Brecciated, brown rock cemented with
fe,.dipar—carbonate -~ some medium-grained
rutile

69-77

754-82.4| 2.30 | 0,07

Friable feldspar-carbonate with much
medium-grained rutile

Hard, fine-grained feldspar-carbonate
with some fine-grained rutile

®.4-911 2,30 | 0.08

77-88

Fine-grained feldspar-carbonate rock with
some medium-grained rutile in veinlets -
color of feldspar-carbonate varies from
light green to white

91.1-
103.k 2.3k4 | 0,08

1,82

88-9

Gray, fine-grained igneous rock (unal-
tered phonolite) containing some fine-
grained and some medium-grained rutile

998

Feldspar-carbonate with some medium-
grained rutile

103k~
112,8 1.15 | 0.09

3.87

98-104

Gray, fine-grained, hard igneous rock,
non-calcareous with a few thin scattered
seams of rutile

104-109

109-112

Mainly soft, green, altered igneous rock
(phonolite) with a few scattered rutile
grains

Yeldspar—carbonate with much medium—
grained rutile

Continued




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES 121

HOLE NO. J-2 (Cont’d)

CORE ANALYSIS ] B LlTHO}_fOﬁY )
nrenvaL fouTio, [%v,0i] %S | e Description
| Fine-grained feldspar-carbonate rock with
12,8~ 112-121 some fine-grained rutile
123.9 2.72 10,09 | 2,26
[ Mainly soft, gray, friable, altered
h J 121-127 igneous rock (phonolite?)
123.9-
132.3 2,04 | 0.09 | 1.63 Feldspar-carbonate with some medium- and
127~133 fine-grained rutile
132, 3~ 133-136 Buff plastic clay
139.7 | 3.14]0.09 | 2.48 Gray, hard feldspar-carbonate with scme
139.7) medium- and fine-grained rutile
HOLE NO. J-3
COORD.-N 400, E 1200 COLLAR ELEV-390'
DRILL -BAKER GORE TOTAL DEPTH- 109"
GCORE ANALYSIS LITHOLOGY
s Fuio[wevio s [ Description
0-7 3.74| 0.11| 0.96 Dark brown surface clay containing some

0-9 medium-grained rutile

Heavily iron-stained, soft gray, altered

- 278 013 | | Y

14-21 | 0.6l4] 0.07 | 2.54

21-27 | 0.69} 0.07 | 2,13

W42 Soft, gray-green, granular feldspar-
carbonate rock with a little fine-grained
27=33 | 0.62} 0.09 | 3.29 rutile (some iron staining 14' to 19')

33-39 | 1,00 0.08 | 2.82

39-46 | 2,30| 0.08 | 2.52

. Dark, fine-grained, hard calcareous rock
L46-50 | 2.30) 0,09 | L.L3 (unaltered phonolite) containing small (6%)
L2=57 patches of soft and hard feldspar-carbonate
rock - some feldspar-carbonate and medium-
50-57 | 2.34{ 0.08 | 1.93 grained rutile (L6*-L8')

S7-63 | 0.20| 0,08 | 0,75

S7-68 Coarse-grained barren calcite - some
medivm-grained rutile (66'-68')

Continued



122

ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. J-3 (Cont’d)

CORE ANALYSIS LiTHOLOGY
INTERVAL 196 TIO, | %V, 0; | %S |"\ Covat Description
6368 | 0.95| 0.0k [1.16 |
68-73 Hard feldspar-carbonate rock with much
68-75 | 3.02] 0.03 | 1.36 medium-grained rutile
75-82 | 2.62| 0,08 |{1.96 | 73-8Y4 Hard, brown, fine-grained calcareous rock
(unaltered phonolite)
82-89 | 2.59| 0.07 | 1.99
8L=-90 Dark, brown-gray, friable feldspar-carbonate
rock with no visible rutile
9092 8oft, granular, dark green altered phonolite
89-96 | 3.72| 0.10 |1.67
92-103 Dark gray, granular, soft feldspar-carbonate-i
fine-grained rutil
96103 | 1.82 | 0.09 | 7.0k gsome fine-grained rutile
103-109| 3,04 | 0,09 |1.32 {103-109 Dark bromn, fine-grained hard calcareous
rock (unaltered phonolite)

HOLE NO. K-5

GOORD.-N 200, E 1400
DRILL -DIAMOND DRILL

COLLAR ELEV-393'
TOTAL DEPTH-132.5'

GCORE ANALYSIS LITHOLOGY
NTERAL oLTIQRQ] At Description
0-2 Brown residual surface clay
0-5 |2.45|0.11 2-5 Feavily iron-stained gray-green clay (altered
phonolite)
58 1.20}<0.05 57 Slightly iron-stained gray clay(altered phonolite)
8-11 |1.45|0.09)
-1 13.90]0.22 7-19 Heavily iron-stained gray-green clay (altered
w17 [u.75]0.26 phonolite)
17-20 |3.40j0.2
Dark green, altered igneous rock probably
20-24  |2.65|0.25 19-2k phonolite
24-29 {2.40]0.15
Very fine-grained, greenish-black, hard
29-34 [1.75|0a0 2l=39 unaltered igneous rock (unaltered phonolite)
containing scattered thin calcite veinlets
34-38.5 {2.00/0.13
Very fine—grained, black, unaltered igneous rock-
contains 6" feldspar-carbonate-rutile vein
38.5-48.5!3.00(0.09 39250 (L5T=4516m)




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. K-5 (Cont’d)

CORE ANALYSIS LITHOLOGY
e perichiyg e Description
148.5-57.5|0.90} 0.08
Coarse-grained, calcite with traces of very
57.5-67 |0.25|0.07 50-Th fine-grained rutile - some blotite and pyrite
patches
67-76 10.2510.07
Altered feldspar-carbonate rock containing some
76-79.7 13.35/0.13] 74-82 very fine-grained rutile - cut by very fine-
grained black dike at 76 feet
79.7-82.211.80/0.09
82-88 Dark, hard unaltered phonolite
82.2-92.5(2.75,0.08
Gray, fine-grained, hard feldspar-carbonate con-
88-92 taining some very fine-grained rutile
92.5-102.5|2.55| 0.10)
102.5-1129 3.25) 0,05
Mainly black, fine-grained unaltered phonolite
92-132.5 cut by scattered feldspar-carbonate-rutile
veinlets
112, 5-122.5 2.55] 0.08
N22,5-13.5| 3. 50| 0.09

COORD-N 530, E 1600
DRILL - BAKER CORE

HGLE NO. L-2

GOLLAR ELEV-378'
TOTAL DEPTH- 60'

CORE ANALYSIS LITHOLOGY
e % Ti0, [%V,0:| %S |'WErer Description
0-7 | 2.84| 0.09| 0.40f 0O=7 Dark brown surface clay containing a few
pebbles of metamorphosed sediments

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. L-2 (Cont’d)

CORE ANALYSIS LITHOLOGY
W [%Ti0, | %V,0,| %S |'WFeer Description
7-10 lruu~svained, gray-green feldspar-carbonate
7-14| 3.30| 0.09 | 1.10
1421} 3.08|0.08 | 3.18 Gray-green, granular feldspar-carbonate
10-28 containing some fine-grained and medium~
grained rutile
21-281 3.56 | 0.07 | 2.97
28-35| 2,96 | 0.08 | 3.12
28-40 Dark gray, fine-grained hard unaltered
phonolite with a few 6" feldspar-carbonate
35-k2| 3.89 | 0.08 | 2.06 lenses
LO=L7 Soft, green feldspar-carbonate with some
L2-49| L.08 [0.09 | 1.59 fine-grained rutile
L7-54L Hard, gray, fine-grained, non-calcareous
L9-56| 3.89 | 0,09 | 1.38 igneous rock (unaltered phonolite)
SL-60 Dark brown, fine-grained, hard, calcareous
56-60| 3.86 | 0,09 | 1.80 igneous rock (unaltered Bhonol{te)

GOORD-~N 1000, E 800

DRILL.-BAKER GCORE

HOLE NO. M-5

COLLAR ELEV-39!'
TOTAL DEPTH- 121"

CORE ANALYSIS LITHOLOGY
"W Ry [%Ti0, [%V,0,| %S | Eeer] Description
0-3 Brown surface clay containing pebbles of
novaculite and nepheline syenite (fine-
0-7 | 0.73 | 0.08{ 0.55 grained type)
3-8 Iron-stained, soft feldspar-carbonate
8-11 Soft, granular, white feldspar-carbonate
7-14] 0.34 | 0.07 L.33 with some fine-grained rutile
11-13 Feldspar—-carbonate - some fine-grained rutile
13Tl Alteres phonoli
14-21| 1.12 | 0.08| 7.46
21-28| 1.46 | 0.08/10.L3
28-34| 1.78 | 0.08 6.4
1h-54 Soft, gramlar, gray-green to white
feldspar—carbonate, some fine-grained and
3441 1.37 | 0.08 6.18 medium=grained rutile - locally contains
hard, white feldspar-carbonate-rutile
fragments

Continued




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. M-5 (Cont’d)

CORE ANALYSIS LITHOLOGY
N e [%Ti0, [%V,0,| %S |'NTERVAL Description
L1-48| 1.38 | 0.08|12.53
L8-Sk| 0.87 | 0.09(10.77
S4~61| 0.49 | 0.08| 11,59 | 5L-61 Gray-green, granular feldspar—carbonate -
little rutile
Gray-green, soft feldspar-carbonate with
61-68| 0.66| 0.08| g.96| 61-66 some fine-grained rutile
Hard, gray-to-brown, fine-grained feldspar-
68-75| 1.80 | 0.07] 6.13 66-74 carbonate with some fine-grained rutile
Gray-green, granular, soft feldspar-
75~82| 0.56 | 0.07| 6.68] 7482 carbonate with a little fine-grained rutile
5| Jeh e gt S
- a e
82-86] 1.65 | 0.07| 9.20 et fgneggg_gﬁgd onate fragnents
Dark brown unaltered phonolite
86-93; 1.97| 0.09, 6.07
Bromish-gray to cream, hard, vuggy feldspar:
86-100) carbonate rock containing much medium-
rained
93-98 1.68 | 0.08 8.51 grained rutile
300 Dark brown, hard, fine-grained calcareous
96-10L| 1.39 | 0.08| L.09 5 1'83 rock (unalfered phonolite)
= Same as 85-100
103-108) Hard, fine-grained green to dark brown
104-113 0.86 | 0.09| 2.04 ig rock (unaltered phonolite)
1084115 Soft, granular feldspar-carbonate rock
containing some fine-grained rutile
m-118 0.58 | 0.08 3.02 NIRRT, si::ﬁﬁ; fixlm- rlinc: TR {ﬁgsp-r-carbo:tod
ck,calcareous igneous rock~-coarser—graine
118-121) 1.05| 0.09| 0.53 117-121 than the phonolite - may be nepheline syenite

COORD.~N 11400, £ 2100
DRILL - DIAMOND DRILL

HOLE NO. N-1

COLLAR ELEV.-4i8'
TOTAL DEPTH-965

CORE ANALYSIS SLU. LITHOLOGY
N TR [PRTIQI%V,00%6Tig| eRAr Description

0-2.2} 0.70 0-3 Brick red, residual surface clay
2,2-10.5| 0.60 3-10 Mixed red and buff clay

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. N-1 (Cont’d)

CORE ANALYSIS SLU. LITHOLOGY
WeET [%TiQ%V, 0%Ti0| "W Frer Description
10.5-15.5{ 3.
5-15.53.35 Soft, granular light green clay with abundant
limonite stains (17.5'-20.5') - probably
15.5~20,9 4.80 10-25 albite-perthite-carbonate vein type that has
been altered
20.5-25 |L.10
. Coarse-grained granular rock, altered -
25-28.6 | L.25 25-28 similar to above but gray in color - heavy
limonite staining from 26.6' to 28!
28.6-33.6/1,70
33, 6-38.6 1,00 Black, hard, fine-grained unaltered dike rock
28-lly probably monchiquite - in places porphyritic
38.6443.6/1.85
1 3.6-47.2] 0.75 CORE 1.65 8 Friable, altered feldspar rock - feldspar
0.07 |4~ R coarse-grained (albite-perthite-carbonate
vein type
147.2-50.2/ 0,70 2,10 | L48-50 Altered coarse-grained igneous rock (nepheline
syenite - fine-grained type of Williams
50.2-53.3 1.50 Lg | 50-53 K1bite-perthite-carbonate vein
53.3-57.] 2,05 %{](:)IBEO 95 | 53-57 Altered nepheline syenite (fine-grained type)
Friable mixture of feldspar particles, pyrite
57.4-60.2{ 0,90 0.90 51-60 fragments and gray clay - pyrite Dredéminates
60.2-65.2 1.00
60-70 No core recovered
65.2-69. 7 1.90
69.7-7h. 7 0.90
h.7-78 1.20
145
78-79.7 0.80 Light to dark green, soft, altered nepheline
79.7-82:9 1.05 syenite containing scattered, hard feldspar-
d M ° 70-96 carbonate veins 2 to 3 inches wide containing
8.9-85.1] some fine-grained rutile
85.1-88.1 1,20
88,1-96.5( 1.65




MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. N-2

GCOORD~N 600, E 2040
DRILL-BAKER CORE

COLLAR ELEV.-378'
TOTAL DEPTH-475

GORE ANALYSIS LITHOLOGY
"W reer | %TiO, (%V,0:| %S |'N reer- Description
0-7 | 3.08| 0.09] 02| 4.4 Dark gray clay, heavily iron-stained
7-13| 4.66 | 0.08| 1.22| 8-12 Soft, light gray, altered phonolite
12-18 Black, dense, hard, fine-grained calcareous
13-16 | 2.86 | 0.08| 1.33 rock with scattered pyrite crystals
(unaltered pl-AonoII;l.t.esyy
Soft, granular feldspar-carbonate rock with
18-25| 2.72 | 0.08| 7.64 | 18-25 much pyrite - rutile if present is very
fine-grained
Mainly coarse—grained pyrite with some
25-28 coarse-grained dolomlte
25-32| 2.06 | 0.09(22.97 28-11 Soft feldspar-carbonate rock with numerous
thin seans of fine-grained pyrite - some
medium~grained rutile
32-39| 3.06 | 0.09| L.08
Dark, massive, hard unaltered phonolite
31-47 containing a few scattered, hard feldspar-
carbonate veins with medium and coarse-
39451 2.93 | 0.08! 2.44 grained rutile
45-47.5 3.04 | 0.09] 1.35

HOLE NO. 0-2

COORD.-N 800, E 2300
DRILL - DIAMOND DRILL

GOLLAR ELEV-377'
TOTAL DEPTH- o'

GORE ANALYSIS | SLUDGE LITHOLOGY
"W ey PATIO, PAV,0,1%Ti0, %V.0) W ERA- Description
0-4.5 |2.68 0,05~
Hard feldspar-carbonate-pyrite rock
1.5-9.5 [2.37 |0.08 |L.60|0.12] ©-12 with)rutile (microcline-calcite vein
: type
9.5-11.7/3.26 0.19 [L.55] 0.13]
11.7-12,7,2.94 0,10 [ 5,57 | 0,12
12.7-17.3/ 2.87 [o.11 Hard, brown, fine-grained rock with
" much pyrite, probably unaltered phono-
12-2 lite with abundant sugary-grained
17.3-22.1{2.90 | 0,05 feldspar-carbonate veinlets (rutile
bearing)
22,1-27.02.90 ] 0.11
White, hard calcite-feldspar rock with
27.1-29.15.35| 0,07 much rutile both fine-grained and
24-33 coarse-grained and much pyrite
29,1-3k4.1[2.67 | 005~

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. 0-2 (Cont’d)

GORE ANALYSIS | SLUDGE LITHOLOGY
"WREY PATIO,I%V,0,%Ti0, V.0 "N Feer Description
Brown-gray, Iine-grained feldspar-
33-37 carbonate rock with coarse calcite veins
34d-39.1| 2.3k |0.05 much rutile
39.1~4k4.1] 4. 25 [0.05
Ule1~49.1] 3,55 [0.05 37-57 Medium-grained, white, hard calcite-
pyrite rutile-microcline rock - rutile
149.1-52.3 3,25 |0.15 abundant and fine-grained
52.357.7/2.63 [0.16
Brown-gray, fine-grained feldspar-
62 - i
$7.7-63 |h.20 | 012 57 carbonate rock - rutile bearing
6261 Dark brown, unaltered igneous rock with
63-65 3.55 | 0,10 calcite veinlets (probably phonolite)
Hard, fine-grained, gray feldspar-
65-70 3.04 {0.09 6410 carbonate rock with much rutile associ-
ated with the coarse calcite
- Hard, unaltered phonolite with a few
70-75  ]3.27 {0.21 70-74 barren coarse calcite veins
=17 Brown feldspar-dolomite, containing
75-80 3,02 | 0.20 coarse-grained rutile patches
77-81 Very fine-grained unaltered phonolite
51 3.60 | 0.13 containing rutile-calcite veinlets -
rutile is medium-grained
81-86 3.47 | 0.09 81-86 Feldspar-calcite rock - abundant fine-
grained rutile - much pyrite
86-358 Dolomite-feldspar rock - much very fine-
86-91 3.87]0.13 grained rutile
86-91 Same as 81'-B86' interval

COORD.-N 1200, E 2300
DRILL - DIAMOND DRILL

HOLE NO. 0-3

COLLAR ELEV-395'
TOTAL DEPTH-1006

’7 GORE ANALYSIS | SLUDGE LITHOLOGY
INTERVAL 10/, TiO, [%V,0,/%Ti0, V.04 'liT ERYAL Description
0-2 |1.9010.10 0=k Red-brown, gritty clay
2-6, . .

5 | 1.40/0.15 Mostly white novaculite fragments -
6.5-8.7[0.68|0.09 k=10 some clay and altered igneous fragments
8,7-9.7 [ 0.70/0.05
9.7-14 | 0.55/0.12| 0.35 0.05 Coarse-grained rock compoged mainly

. of feldspar - minor amounts of pyrite
14-18.6 | 0.55|0.09 [0.60 |0.06 10-20 trace of rutile (tyoical albite-

perthite-carbonate vein)
18.6-20.24 0.50{0,11 :
20.2-23 | 0,70/0.11 Dark green, mottled, medium-hard
altered coarse-grained igneous rock
23-26.5 | 0.70/0.11/0.55 | 0.08 (probably nepheline syenite - Diamond
= 20-32 Jo type) - layer of albite-perthite-
:g‘z ;i‘i g'sg g%g carbonate rock at 30'-31'

Continued



MAGNET COVE RUTILE COMPANY DEPOSIT 1948 DRILL HOLES

HOLE NO. 0-3 (Cont’d)

129

CORE ANALYSIS | SLUDGE LITHOLOGY
INTERVAL 194 TiO, 1%V, 04%TI0, % Vi0.| "NTERVAL Description
31.8-33,3( 0,70{0.09
;33:;:;125;.23 8_;? 8:83 0.80]0.08] 32-37 Albite~perthite-carbonate rock
547 9_,88 8:83 37-10 Gray, fine-grained, hard feldspar-
37.7-39.80 1.90[0,09[1,25 [ 0.07] carbonate rock with abundant fine-
39.8—)'.;118 1.88 0.09 " grained rutile
ﬁ%%‘ﬁ?% 8'90 8-gg Lo-| z}ltes*ed nerheline svenite (Diamond Jo
- . . type
3 .7-L6. 9 0.85]0.09 0,50 | 0.07 Lh=h9 Feldspar rock (same as 30'-31' above)
46.9-48.7] 1,250,054
.7=1;9.91 1.10[0.054
1,9.9-51.9] 0.65[0.00~
51.9-24.8| 0.650.065-
S}, B -
5l4.8-59.5] 0.70/0.05 49-68 Coarse-grained, dark-green nepheline
syenite
59.5-64.5|1.15/0.05
6l145-69.5| 1.55|0.054
68-71 Coarse-grained feldspar - pyrite vein
ith ab - i 3
6957051 2.85 | 0.05- with abundant coarse-grained rutile
7h.5-79.5| 0.85/0.05~ 71-82 Altered, coarse-grained nepheline
i
syenite
. ) .05+
79’5_81‘11'40 0.05 82-83 Coarse-grained feldspar-rutile vein,
abundant coarse-grained rutile
8l.5-88.3| 0.65(0.05-/0.80|0.05
88.3-90.5| 0.55] 0.054 Altered, coarse-grained nepheline
83-100 syenite - rutile rare in widely
90.6-95.6 | 0.65] 0.05 scattered feldspar veins
95.5-100.6| 0.75 0.06

HOLE NO. 0-4

COORD~N 600, E 2300
DRILL~BAKER CORE

COLLAR ELEV-392'
TOTAL DEPTH- 37"

CORE ANALYSIS LITHOLOGY
N Feer | % Ti0 [ %V,0:| %S |'W Feer Description
0-7 | L.6L | 0.07| 0.27 Dark, gray-green, soft altered phonolite
0-11 with spotty iron oxide staining
-1 | beh2 | 0.08) 0.30 Dark brown clay containing some fine and
11-14 medium-grained rutile - probably weathered
feldspar-carbonate vein
14-21 1 4.38 | 0.09| 0.25 | 1y-21 Brown altered and unaltered phonolite

Continued



ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. 0-4 (Cont’d)

CORE ANALYSIS LITHOLOGY

INTERVAL | 0, TiO, [% V.05 | %S "N Foer Description

21-28 | 3,37 | 0,08 1.9k

Dark brown to black, dense, hard calcareous
21-37 rock (unaltered phonolite) containing cal-
28-32 | 3.01 | 0.08| 2.24 cite veins and a few coarse scattered
pyrite crystals

32-37| 3.11 | 0.09| 1.57
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LOGS OF U. S. BUREAU OF MINES 1948 DRILL HOLES,
CHRISTY BROOKITE DEPOSIT

In 1948 the U. S. Bureau of Mines completed a core-drilling project at
the Christy brookite deposit. A total of 21 holes were drilled during this
project, including 7 diamond drill holes, 13 bucket drill holes, and 1 Baker
core drill hole. The following (pp. 131-151) logs and assays of these drill holes
are a result of the cooperative effort of the U. 8. Bureau of Mines and
the Arkansas Division of Geology. The assays have been reprinted from a
report published by the U. S. Bureau of Mines (Reed, 1949, Figs. 10 through
20) and the core descriptions are by Holbrook. The coordinates of the indi-
vidual drill holes refer to their location on Plate VI.



GOORD.-N-10117, E-I0479
DRILL-DIAMOND DRILL

ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-1

COLLAR ELEV.-595.8'
TOTAL DEPTH-112'

. GORE LITHOLOGY
INTERVAL o/ Ti0), [%V,0, Description
Quartz fragments most abundant - a few magnetite grains -
0-10 L.78 | 0.65 some limonite fragments - limonite and clay coat most of
the mineral grains -~ some rounded grains - some brookite
crystals (residual ore)
10-15 | 5.L5 | 0.65
Mineral grains cleaner than surface material - quartz
most abundant - brookite common - a few red clay fragments
(residual ore)
15-20 | L.L5 | 0.56
20-25 | 6.65 |0.38
Mostly cloudy, gray quartz fragments - some brookite
crystals - very little clay
25-30 | 6.35|0.56
30-35 8.80 | 0.60 Same as above with more clay fragments, less brookite
Mostly smoky quartz - some brookite in both smoky and
35-40 5.15 | 0,73 clear quartz - a few yellow and white clay fragments
Mostly buff and brown clay fragments - some cream-colored
Lo-45 7.50 {1.33 clay - abundant brookite - much clear and smoky quartz
L5-50 |8.05 |1.35
50-55 6,15 |0.77 Abundant white and buff clay fragments - abundant smoky
and clear quartz - brookite common
Mostly yellow, green, and brown clay fragments - much
5560 6.65 |0.96 clear and smoky quartz and brookite
60-55 5.77 10.84
Abundant brookite and quartz ~ some buff, white and gray
clay fragments - a few limonite fragments
55=70 5.60 |1.29
Much gray, green and buff clay and quartz - some brookite
70-75 6.73 [1.16 (the lower limit of the oxidized zone probably falls in
this interval)
Mostly gray-green soft clay - may be altered shale or very
75-80 3.87 [0.89 fine-grained altered igneous rock - some pyrite
Mostly gray-green clay as above - some brown and buf
80-85 3.50 (0 93 clay, pyrite, quartaz and brookite
(First core recovered) Mostly rine-grained gray-green
85-90 2.35 10,79 altered igneous rock or altered shale

Continued




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. C-1 (Cont’d)

GORE LITHOLOGY
INTERVAL o/ Ti03, [0V, Description
90-95 1.90 |0,h2 Dark green, fairly soft altered shale
95-100 |3,51 |0.86
Hard, compact, very fine-grained black shale — contains
narrow pyrite seams at 100t!-102' -
100-102
No core recovered - cuttings showed oxidized ore similar
102-112 | 3.50 [0.86 to that above the shale - may have been contamination
from upper part of hole as it was uncased belew 5)*'

GOORD.-N- 10157,
DRILL-DIAMOND DRILL

HOLE NO. C-3A

E-10682

COLLAR ELEV.-602.5'
TOTAL DEPTH-67'

%Ti0, %V, 0s LITHOLOGY
ey |CORE| SL. |CORE] SL. Description
Porous brookite quartz masses in gray clay
0-5 11.70] 0.29
5-8.5 6.27 0.37 Porous brookite quartz fragments with some cream
clay
Mainly cream, white and t. 1 taini
8.5-10.5 | 3.7 5.40 |0.31 | 0,30 (grt}z, fragménts and crys%g.lg &y containing
N0.5-12.5 | 1.70| 4,18 | 0,06 | 0,16 %E.{nI very fine-grained sugary altered novacu-
m2.5-13.5| 0.27 3,15 [0.02 [ 0,0 lite 8" of buff and white clay
13,5-15.5 | 0.20 3.00 | 0.01 | 0,06 Very fine-grained altered novaculite
15.5-16.5 | 5.15 2.18 [ 0.23 [ 0,11 Cream clay - no quartz or brookite visible
Mainly dark gray altered novaculite - top 6" is
16.5-19 1.43 1.6 | 0.1 | 0.05 cream clay with some brookite-quartz
19-21 0.18 1,10 | 0,00 | 0,02 Dark, hard altered novaculite and soft, white
sugary altered novaculite - at 22'-24' thin
21-2} 0.70} 4.65 | 0.00 | 0,10 seams of brookite in novaculite and some gray clay
21~25,5 3.5 4.70 [0.03]0.12 Limoni{.;',: hard yellow clay and hard, altered
=27 | 0.50] 3,70 |[0.03 | 0,12 %gvglll'ineggrained, dark gray, altered novaculite
27-30 0.17 2.90 |0.05 | 0,04 with thin,barren seam of buff clay
30-33 0.16/1.50 (0.00 | 0.00
33-35 0.16/1.15 |0.03 | 0,00
. Very fine-grained gray to white altered
35-37 0.27/1.35 |00k O'gi novaculite locally contains limonite-stained
37-39 0.17/1.05 |0.03 | O, fractures
39-41.5 | 0.23/2.21 |0.03 | 0,04
b1.5-b4.50 0.27|4.10 |0.02 |0.06
Cream clay, limonite fragments, and gra;
b .5-h6.5] 1.20]1.60 J0.06 0.03 altered n{z'aculite fragmﬂts ! Y
46.5-48.5 1.58 0.00 No core recovered
8.5-50.5/1.66 [1.95 |0.00 |0,
50.5-52,5/1.60 |1,75 |0.00 |0.00 Cream-colored barren clay
[52.5-63.5]1.42 [1.51 [0.00 [0.0

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-3A (Cont’d)

%Ti0, %V, 0; LITHOLOGY
INTERVAL |CORE| SL. |CORE] SL. Description
53.5-55.5/0.25 |1.23 [0.03 |0.02
55.5-57.5/0.41 {1.70 [0.00 |0.03 Dark gray and black novaculite with a thin seam
57.5-59 |1.0L |1,50 [0.01 [0.05 |-glcreamclay o
59-61 0.50 11.63 {0.03 |0.03 Alternating cream clay and altered novaculite
61-61,9 _]0.43 [1.30 ]0.00 |0 leyers
61.9-65 |0.11 |1.30 |0.00 |0.07 Dark gray altered novaculite
65-67 0.31 [1.51 {0.00 |0.06
HOLE NO. C-4
COORD.-N-10056, E-10697 COLLAR ELEV-5932

DRILL -DIAMOND DRILL

TOTAL DEPTH-122'

%TiQ, %V,0; LITHOLOGY
INTERVAL ICORE| SL. |CORE| SL. Description
0-2
No core recovered
2-
Porous medlum- ained quartz with fine-grained
-6 5.87| 2.10| 0.60| 0.2 ?rooké{e - in pgrrt. cemented with limomt%
resl: lual Ol'e
6-8 1.91| 1.40| 0.29| 0.33 Red clay, qtz., brookite frags.(residval ore)
8-10 1.34 | 1.10| 0.42| 0.36 orous q{,z., wSu'.te'clay, red clay-1ittle brookite]
residual ore
10-12 1,361 0,90 | 0.55| 0.43 Porous qtz. frags.,limonite cement,some brookite
12-1 1.20] 0.85] 0.37; 0.52 F. and c.gr. porous qtz.- some brookite and
white clay
U-16 | 1.53]1.35]| 0.98] 0.39 amk b reiabl . "
ark brown able, sandy porous quartz -
16-18 0.66 | 1.49 | 0.39| 0.62 thin seam <’>f red cléy - 1little brookite
18-20 0.89| 1.00 | 0.60| 0,36
20-22 1.39 0.69 No core recovered
22-2l 1.70 0.54
24=26 6.39| 3.32| 0,30 0,38 Porous, coarsely cryst. qtz.-no brookite visible
26-29 1.34{ 2.78 | 0.35| 0.59 Mainly porous c. gr. qtz.- a few clay seams
29-31.5| 4,38 | 6,09 0.38! 1,07 Mainly banded gray clay - a little brookite-
: gtz. at tep
31.5-3L | 6,28 8.39| 1.79]| 1.25 Brown clay with some sandy qtz.- limonite frags.
34h-36 8.37| 5.30 | 1L.45] 1.02 C.gr. brooklte-qtz. and bromn to black clay
36-38 9.93 1.25 No core recovered
Buff and cream clay with many sandy quartz
38-U1.7 | L2 | 7.50 | 0.98 0.62 fragments and much brookite
L1.7-kk | 3.97 | 9.50 | 0.76] 0.66
lili=46 .5 11,25 [13.50 | 0.B84| 1.28 Some buff clay - mostly brown porous quartz
with abundant fine-grained brookite
U6.5-49 | L.75| 6.55 | 0.94 0.62
49-51.5 Le20 0.83 No core recovered
61.5-53.3] h.25 | 3.25] 0.36| 0.40 Brown, porous brookite-quartz - no clay
53.3-55 | 8.05| 5.80] 0.26| 0.25 Dark gray, porous quartz frags.- abundant
brookite
55-57.5 [12.1510.00 | 0.56 ) 0.56 V. f.gr. porous qtz. - much f.gr. brookite
57.5-60.5| 5.49 | 6,22 | 0.62| 0.95 Same, but coarser-grained quartz

Centinued




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. C-4 (Cont'd)

%TiQ, %V,0, LITHOLOGY
INTERVAL |CORE| SL. |CORE| SL. Description
60.5-63.5| 2.26 | L.55 0.57| 0.88
Gray te brown porous quartz ~ some brookite
63.5-66.5| 7.80| 5.75| 0.81| 0.87
Ty Limonite frags. -+ some brown and gray porous
66.5-68.5 12,60 | 8.88) 0.87 | 1.02 atz. frags. - some brookite !
68.5-71,5110.70 | 3.55 | C.85 1.17
71.5-74.5 (10.13 10.00 | 0.66] 1.72
Porous, ferruginous, fine—grained quartz -
74.5-77.5| 6.50 10.15 | 0.L6| 1.17 much very fine-grained brookite
77.5-80.5[10.70 | 9.60 | 0.81} 1.13
) : White and yellow clay with a few coarse-greined
80.5-83.5 | 9.25 | 9.60'} 2,05 | 1.15 quartz fragments
83.5-86.7] 3,92 | 7.78 | 1.14 | 2.30 Red and brown clay with coarse-grained quartz
fragments
86.7-90 6.5 | 6.3L [ 2.92] 2.16 Mixture of c.gr. qtz. masses, brookite—qtz.
‘ * ° * ° frags. and brown por. qtz. frags. - some
limonite frags.
90-93 | 1.15| 7.57] 0.24| 1.8 Mostly brown clay
Brown to black sandy, porous brookite-quartz
93-97 6.30 | 6,72 | 0,90 1.33 fragments - some banded clay
97-100 | 8,97 5.60|1.34| 0.99 Cray clay - some gray,porous, hard quartz
—
100-103 | 1.43 | 44O [ 0.8 0,74 Hard, gray, granular, poreus quartz fragments
103-106 | 6.72 | 6.1 | 0.31 | 047 Fragments of blue-gray, hard, porous brookite-
quartz
106-109 | 5.50 [ 6.53 | 0.76 | 0.28 7
Same as above with some buff and cream clay
109-112 | 2.00 | 4.00 | 0.19| 0.32
112-115 | 2,40 | 4.810.13) 0.38 Brown and cream clay with hard vorous ouartz
fragments
115-118 | 1.63 | 3.20 | 0,19 0.29 Brown plastic clay
18-122 | 1.35  3.89 | 0,27 0.38 Brown, green, and yellow clay
§
HOLE NO. C-5
GOORD.-N-999I, E-I0701 COLLAR ELEV.~-583
DRILL -DIAMOND DRILL TOTAL DEPTH-132'
%Ti0; %V:0s LITHOLOGY
INTEWA- [CORE| SL. |CORE| SL. Descriptio.:
0-3 .32 0.67 Hard, gossanigzed brookite-quartz (residual ore)
Mostly gossanized, brookite-guartz with some
35 5.68 0.3 buff {1ay (residu‘l ore)
Mai. friabl artz - 1
58 2.87 | s.0n | 0.22 | 017 (rel:gual ore‘; porous quartz - some clay
Same, with some fine-grained brookite (resicial
8-12 |L4.27|3.56)0.20]0.18 ore)
Hard and friable parous broockite-—quartz - 1.5'
11-15,5 | 3.74 [ 3.8 [ 0.25 | 0.2k of buff clay at bottom -

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-5 (Cont’d)

%Ti0; | %WVO, LITHOLOGY
INTERYS- TCORE| SL. |GORE| SL. Description
t — — S ——
i Mainly buff and pink clay - few fragments of
15.5-20 | 5.07 | 8.52 | 0.28 | 0.75 porous brookite—quartz
-~ O
20-22.5 | 6.43 | 6.51 | 0.15 | 0.47 Porous brookite—quartz fragments
22.5-26 | 4.64 | 5.32 | 0.06 | 0.28 Same as above, with some cream clay
Jery friable, brown porous quartz - much fine-
26=29 4.64 | L.67|0.06|0.25 grained brookite i -
Brown, porous brookite—quartz with some coarse-
29-32 6.8816.120.18 | 0.29 gra’lnéd quartz veins and clay seams
32-35 3.56 | 3.90 | 0.15 | 0.28 Mainly white clay - with somc brookite—quartz
., fragments
35-38 1.60 11,91 0,231 0,34
3841 2.77 | 3.63 | 0.06 I_O_L. Brown, friable brookite—quartz
L1-bls 3.5 | 5.27 | 0.19 71‘; Mainly brookite-quartz - much gray ci_ay
] -
Lh-b7 | 3.87 | 2.00{0.37] 0.60 Same, without clay
L47-50 1.2712.6011.72 0.6L Very fine-grained brookite—quartz
- . . R Porous, brown quartz — some coarse-grained
50-53 10.98 11,9101k ) 0.66) S Plitele brookdte
- Hard, gray, partly porous quartz - little
5356 1,17 | 2,06 ri;é 0.6L brookite
One foot of above material - rest is black
56~59 5.00 | 5.00 | 0.24 | 0.67 porous brookite-quartz with coarse quartz veins
59-60.5 | 6.23 | 6,50 O.IT 0.4l Hard brown porous‘guartz
40.5-62.5 6,15 | 3.67 | 034 | 0.62
62.5-65.5 [ 1.83 12,20 { 0.67 | 0.66 Hard, black, gray, and brown porous quartz-
brookite rare
65.5-68 |0.93|2.60|1.151 0.85
Y
68-70.5 |1.28 [1.36|0.23| 0.37 Black, hard, porous quartz with brookite
70.5-73.5 |14.80 | 4.68 h;é 0.69 Brown to black porous quartz - brookite
abundant
73.5-76 | 5.54 | 2.83 | 0.22 | 0.34
— ¥ainly white clay - some brown brookite—quartz
76-79 L4e95 | 3.20 | O.LL | 0.37 fragments
-82 .82 R 0.2 | 0. Top half white clay - bottom, brown porous
9 3 3.99 i 55 quartz with some brookite ]
82-8% 2.13 | 1.47 | 0.23 | 0,43 Hard gray quartzite with much brookite
| Hard gray to black quartzitic material - some
85-88 3.07 | 2.05 | 0.17 | O.Lk brookite
_ Mainly white and pink clay - some porous guartz
88-51 3.50 | 3.1k} 048 1 0.35 fragments with brookite
91-94 2.87 |2.80 | 0.09 | 0.18 Gray porous guartz with much brookite
9L=97 3.06 0.37 No core recovered
=100 . 2.88 [ 0.37 | 0.
o1 3.55 3 » All gray and brown porous quartz with much
100-103 | 8.4k |b.6h 0,63 [0.87| Prookite
103-106 6.88 1.52 No core recovered
L=
106-109 ]10.35|11.70|1.53 | 1.79 Brown clay with brown porous quartz fragments
109-112 {15.11(11.40( 0.89 | 1,98 Both hard and friable porous quartz = brookite
abundant .
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CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. C-5 (Cont’d)

117-122 [ 9.69 [9.58 | 0,87 | 1.90

%Ti0, %V, 05 LITHOLOGY
WA [coRe| SL [coRe| SL.| Description
Varicolored clay with porous quartz fragments,
112-117 1.50 | 2.08 all containing brookite

} W U S
Gray porous quartz - some buff clay seams -

all brookite-bearing

122-127 9.70 1.98

No core recovered

127-130 1154719495 |04k | 1.59

Gray to black, hard to friable porous quartz -
abundant brookite

130-132 '3.07 7.20 [0.38 | 1.02

Gray porous quartz with much brookite

HOLE NO. C-6

COORD.-N-10068, E-I101I3
DRILL -DIAMOND DRILL

COLLAR ELEV.-
TOTAL DEPTH-104.5

%Ti0, %V.0s LITHOLOGY
Weryy |CORE| SL. |CORE| SL. Description
" Quartz and brookite disseminated in red clay
0-2.5 |3.42 0.39 (residual ore)
2.5-5 3.22 0.h6 Same with some gossanized brookite-quartz
55 1,89 0.51 fragments (residual ore)
6-9,25 | 6.55 0.35 Porous fine-grained brookite-quartz fragments -

scattered veins of coarse-grained quartz

9.25-12.5 3.95 | L35 | 0.lk | 0.62

12.5-15. 5| L.00 | 8.55 o.7oj 0.5%
15.5-17.5 | 4,67 | 4.00 | 0,36 { 0.L8

residual ore
Nostly brown, Iimonite-stained, porous soft
brookite-quartz - some clay (residual ore)
Hard,massive limonite - some gossanized, porous
L brook:.te-cLuartz - few buff clay seams
Mottled clay and brown, porous brookite-quartz

17.51?0 3.45 |L.55 |0.32 [ 0.b1
20-22.5 11,98 |L.10 [0,21]0.28

Half cream clay and half brookite-quartz ]
Jo} 0. i SUNE—

Buff clay and pink clay with white patches

22.5-25.5] 2,35 6430 | 0.26 | 0.L0

All pink clay as above

Mainly gossanized porous quartz with one foot

No core recovered - +

Mixed porous quartz fraggents and buff clay

Pink clay with porous Quarty fragments |
|___Porous fine-grained brookite-quartz fragments |

Gray brookite-quartz - brookite very fine-graine ed

Friable brookite-qugrtz and cream clay

No core recovered S j

Alternating layers of pox“&xg brooki{a‘;\;;‘tz T

" ﬁx:egm clay and porous brookite-quartz . ]
O core recovere

Porous, clay-coated brookite-quartz fragments

1
25.5-28,5 1 6.31 |6.50 | 0.88 | 0.35
of buff clay
28.5-30.5 13.25 0.28
30.5-32.5( 8,12 | 5.80 | 0,49 | 0.24
L.60 0.36 Buff clay
4,15 0.13
1 7.85 [0.25] 0416
0.2 White and gray clay
0.18
10.70] 0.20 0.21
Qad
8.75[0.27 | 0.29
6.70 0.‘176" 0.30 Hard brookite quartz
9 0.09
10.5500 0.20 and cream clay
= llo _core recovered
59—% 8,93 8.15 0.26
Yy B 025
93=5L lb.zgg 11.25(0. 0.18
oL-%% No core recovered

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-6 (Cont’d)

%Ti0, %V,05 LITHOLOGY
INTERYAL |CORE| SL. |CORE| SL. Description
55-56 13,150 9 6010.51 | 0.31 Friabl rous clay—coabed Drookite- T
56_§7£ i,;o O'i: f;“]a.gmerel gO :S y-coate TOO ; e~quartz
7 o5~ «50 0. Dark brown clay, brookite cryst d
= 8.3 0.38 b?gokigg—qugrt}z,’frggr?lents Tystass, an
60-62 L.25 0.40 Coarse-grained quartz in brown clay - some
6263 7.55 0.35 l__brookite
53-8l 9.5 0.25 No core recovered
6L -F5 8.85 0.31 Hard, gray porous—quartz
65-67 No core recovered
10. 0.31
6769 13.70 ” 0.28 3
6971 8.75] 12.80| 0.18 0.2 Hard, slightly porous brookite-quartz
71-72.5 ]15.86 0.29
72.5-74h.5]19.13|18.60{ 0.37 | 0.37 Porous brookite-quartz core is vuggy -~ quartz
74.5-75.5111.00 Q. | and brookite coated with limonite
75.5-77.5 | 15.60 20,00 0.27 | 0.35
77.5-79.5 12.80[ 15,25/ 0.17 | 0.30| Hard, brown, porous brookite-quartz — some clay
79.5-82 16.80 16.70| 0.L40 | 0,38 Hard porous brookite-quartz
82=83 10.60 3.30
83-85 15.00| 12.45] 0.33 | 0.28 Hard porous brookite quartz - some white clay
85-87 16.20{ 1.10] 0.2} | 0,28 Hard porous brookite-quartz
87-89 19,50| 21.00} 0.35 [ 0.41 Porous brookite-quartz - some buff clay
89-91 12.80] 17.00{ 0,18 | 0,42 Friable, porous, brookite - quartz fragments
91-93 8.35 [18.10| 0.L4 | 0.36 Hard porous brookite-quartz - some clay
93-95 12,25]16.20{ 0,43 | 0,30
95-97 18,70| 21.00[0.26 | 0.29 Fine-grained, hard, porous brookite-quartz
-98.5 | 13.60[15.45| 0,27 | 0,26
98.5-100.5 1L,85!11.60| 0,18 | 0,23 Same with some coarse quartz veins
,5-102, 8. 15.25/ 0,28 | 0.32 Friable and hard porous brookite~cuartz
|100.5-302..5 35115.25 3 Top foot is brookite-guartz and clay - bottom
102.5-104.5| 5.85|14k.50{0.2L [0.38 foot is altered novaculite

COORD.-N-i0061, E-9989

DRILL-DIAMOND DRILL

HOLE NO. C-7

COLLAR ELEV.-558.6'
TOTAL DEPTH-86.83

%Ti0 %VO LITHOLOGY
"W peer |CORE| SL. |CORE| SL. Description
0-1
-2
:EJL .15 [ Brown to red clay containing disseminated
) " U.31 b 't d brookit
"2 ¥l 817 (iggg:t;:;qga:%z fragments and free brookite
6-8 2.85 0.36
8-10 0.75| L.hS| 0.37] 0.33] Sandy porous brookite~quartz (residual ore)
10-131. O.d] O, 0.29] O.
5 4 12 - ¥ainly brom and white clay with few porous
11,5-13.5| 0.79] 0.45] 0.18] 0.26] qguartz fragments
13.5-15,5| 2.61| 2.55| 0.22] 0.55| Brown and white clay
15.5-17.5] 3.55| Le75| 0.16| 0.21] Gossanized, porous brookite-quartz
17.5-20 |10.581 5.23| 0.08| 0.16
Gray, hard, vuggy brooklte-quartz
20-22 12,80| 2.17| 0.12| 0.15
22-2 1.13| 1.73| 0.14| 0.13| Red, frisble porous brookite—quartz fragments
2)-26 1.50]| 0,90| 0.21| 0.03] Hard, f. gr. porous quartz - little brookite

Continued




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. C-7 (Cont’d)

%Ti0 %V 0O LITHOLOGY
ey lcore| sL. {core[ sL. Description
-, - 1it
26-28 1.51 L0f 0,17 0.00 Eggg‘lagjigous’ porous brookite-quartz tle
28-30 10.35) 2.86{ 0.1 0.01| Same,with 17 of white clay
30-32 12.75| 4.73] 0.23] 0.04
32-34 12,70} 5.80{ 0.21 0.06| Brown hard porous brookite-quartz — much brookite
34-36 14,00| 6.31| 0.08| 0.07
36-38 0.28] 2.52]| 0,03{ 0,00 su altered a1t ite to 1ight
38-k0 0.35] 0.80[ 0.05| 0,02 | EorVs STtered novacwEie - W to &
0-41.33 | 0.0 1.48 939} 0,00l Altered novaculite and sandy porous quartz |
. 2. Rile] o Gray, hard, med, gr. quartz, with brookite ]
2.5l | 0.78f o,)0| 0+26] 0.00{ Hard to friasble porous brookite-quarta |
[LL=LD
16 .05 o 7 0.02 Hard, gray porous brookite-quartz
%37-5 1,05] ~* 0.16] ~° th some altered novac e
47,509 0.45] 0.65] O. 05| 5.02]__Brookite-quartsz and altered novaculite
49-50.5 | 1,05 0.10 Hard, gray, c. gr. brookite-quartz
50.5-52 | 0.80] 5 g7| 9:23| 0,00| _Porous brookite-quartz with some cresm clay |
52-53.5 gore recovered
53.5-55 | 0.78 0.78 0.05| (,0z| _Porous quarts, altered novaculite and brown clay
55-56.5 | 0,35 0.10 Porous brookite-guarts -little brookite,some clay]
56,558 1.18 0.58 0.02 0,00 Herd, med. gr., qt®, with much v. f. gr. brookitef
@'60 2.77 0.02 Same, with thin layer of alt. novac. at bottem
60-62 1,00} 1.25| 0.26] 0.27| Gossanized, coarse-grained porous quartz
2-63, 1.51 0.00 C. gr. hard tz with f. gr.brookit
2635 1121 01 808 o0.0n oy }nd gray guarts with some I gr brookdte
.%%%66 8-80 04661 Q= % 0.00| White, sugary altered novaculite
Mainly altered novaculite ~ some sandy porous
67-69425 | 2,05] 0.61] 0.05| 0,02 juartz with much v. f. gr. brookite
20 2.10 0.12_No core recovered
10.25-72.5 1.L7 0-07 s rous brookite quartz - brookite
72.5-7h | 1.25] 2.45] 0.03| 0.04] 3padys gorous brookite quarts - broo
=76 1.65] 1.55| 0.0 0.02 Hard, gray, porous brookite-quartz - 1%
76-78,25 | 0.95] 1.31| 0.05] 0.00! 1layer of altered novaculite at 78t
78.25-80 | 0.38] 1.10 0.0k 0.05 Altered brown novaculite and coarse-grained hard
80-82 1,50 1.38! 0.03| 0.08] brookite-quartz
- White, sugary altered novaculite - cut by 5"
82-86.83| 0.23| 0.47| 0.01| 0.03 gray—éreen, altered igneous dike at 83!

HOLE NO. C-8

COORD.-N-9972, E-10133

DRILL-DIAMOND DRILL

COLLAR ELEV.-
TOTAL DEPTH-iI5'

%Ti0, %V,0s LITHOLOGY
‘nEeer |CORE| SL. |CORE| SL. Description
Red surface clay with porous tz fragment
0~3. . . Y Porous quartz gments
3.5 |3.23 0.30 and brookite (residual ore)
3.5-6.5 1 3.63 0.k2 Porous brookite—quartz partly cemented by
limonite (residual ore)
6.5-9 0.96 Q.22
Mostly brooklte-quartz gossan - some cream and
-11 1. 0.6
9 431150 12831 o 37 | burf clay
11-13.5 |1.51 0.20 Sandy and gossenized porous quartz fragments -
brookite rare
13.5-16 [1.76 | 1.80 | 0.11 | 0.19 Sandy, friable porous brookite-quartz

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. C-8 (Cont’d)

%Ti0. | %O LITHOLOGY
INTERVAL ipti
CORET SL. |CORE| SL. Description
|_INFEET | ;
16-18.5 | 1.6L | 2.21!0.13 ] 0.1
18.5-21 0.76 | 2.30 | 0.16 | 0.21 Same, with some buff clay seams
21-23.5 1.42 {1.60 | 0,23 0.16
23.5-26 2.5 0.26 No core recovered
26-28,5 | 0,63 |0.83 0,24 0.2 Sandy porous guartz fragments - brookite rare
é 8 i 6
28.5-31 | 0,58 10,88 | 0,13 | 0.20 Porous and vuggy quartz - brookite rare
31-33.5 0.6 |0.91 0.22 | 0.27 Sandy porous quartz - brookite rare
33.5-35.5] 1.46 | 1,20 | 0,17 | 0,21 White and cream clay - some brookite—quartz
— Mainly buff and white clay - some gossanized
35.5-38 |1.25 |1.35|0.24 ] 0.17 brook};te—quartz y
38-40.5 |0.63 |0.80}0.1410.16 Mainly barren porous quartz - some white and
-1 buff clay
L0.S5-43 |0.52 | 1.15 | 0.13 | 0.37 Sl
Sandy quartz with limonite - little brookite
L3=L6 1.11 | 0.75 | 0.2k | 0.22
L6-L8.5 | 0.53 |0.52 | 0.28 | 0.32 7Hard porous quartz with white clay
L8.5-51 | 1.LS |0.87 | 0.L0 | 0.39
51-53.5 1.41 1 1.65 [0.7h | 0.38 Quartz gossan - little brookite
53.5-56 |3.20(0.35 |0.31|0.32
56-58.5 |3.06 {L.55 |0.59 | 0.98
Buff clay with porous quartz
58.5-61 |5.04 |L.98 [1.07 {0.79
61-63.5 |6.23 |1013|0.72 | 0.57 Quartz gossan - brookite rare
63.5-66 |3.83 [10.91!0.52 | 0.77 Gossanized porous quartz with some brookite
66-67.5 [10.48]7.70 |1.L6 |0.32
Gossanized brookite-guartz with cream-colored
67.5-70 |7.15 {8.0L |0.89 | 0.54 clay lenses o
Porous brookite-quartz rock with coarse-
70-72.5 6.10 0.38 grained quartz veins
72.5-75 1 7.15 {8.65 |0.ll | 0.k2
Brown clay with some brookite-quartsz
75-77.5 U7 0.L6 i
77.5-80 11.55 0.62 No core recovered
80-82.5 |8.91 |10.6L|0.LO {1 0.50 Hard brookite-quartz rock - much brookite
82.5-85 |9.91 110.36{0.65 |0.4L7 Porous brookite-quartz with some brown clay
85-86.5 126.30 0.38
82 588 |2k .Bm 20.96 O-thh 0.37 Hard brookite-quartz - brookite very fine-
* = gx:a;'.ned and abundant
88-90.5 20.50| 8.70(0.21 |0.21 l;g‘x;gaag{ay porous brookite-quartz - brookite
90.5-92.5/16.80/10.20|0.38 |0.20 Cream-colored clay,brookite, brookite-quartz
_seang
92.5-94.5| 7.45/14.06]/0,36 |0.22 White clay and porous quartz
9L.5-97 19.30 0.51| No core recovered o
97-98 19.60 0.32
98-100.5 | 9.58{17.65(/0.1L |0.58 Hard brookite-quartz - much brookite
100.5-102512.25/13.40(0.42 |0.51 N _
102.5-105| 9.65| 6.10|0.26 10,22
105-107.5 5.95 0.13 No core recovered
107.5-11012.40 | L.78|0.36 |0,18 Gray, sandy porous brookite—quartz
4 .
110-112.5/1.20 | 3.70/0.16 |0.15 Gray, hard porous quartz - brookite poor
112.5-115{0.30 | 3.25(0.04 |0.09




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. BD-1

COORD.-N-101782, E~10526.4 COLLAR ELEV.-60!'
DRILL-BUCKET DRILL TOTAL DEPTH-46'
CORE LITHOLOGY
"N Feer |%Ti0.|%V,0, Description
0-21 No core - this hole was started in the bettom of a test

pit 21 feet deep

Quartz fragments - much fine-and coarse-grained brookite,
2124 15.91 |0.96 a_few fragments of altered novaculite, buff clay, white
clay, and a few magnetite grains

24-29 6,31 |1.35 Red, brown and white clay abundant; much fine-grained
brookite both in quartz and as free crystals - much
quartz

29-34 | 7.97 [1.38 Quartz fragments (clay coated) - some white and brown

clay fragme{its, much fine-grained brookite

34-39 }8.21 1,56 Buff and white clay fragments, some quartz and fine-
grained brookite

Heddishﬂgrovm quartz fragments containing some medium-

39-Ll |8.67 |1.04 and coarse-grained brookite ~ a few brown clay
fragments
Fine- to coarse-grained quartz masses containing much
-6 1250111 fine- and coarse-grained brookite. €

HOLE NO. BD-2

COORD.—N-I0083, E-~10292 COLLAR ELEV.-5905'
DRILL-BUCKET DRILL TOTAL DEPTH-34'
GORE LITHOLOGY
e [%Ti0,|%V,0, Description
0-5 6.10| 0.33 Wostly porous quartz fragments in red clay - some

brookite (residual ore)

5-10 3.10| 0.17 Mostly white clay - a few porous quartz fragments -
brookite rare

10-15 3,05 0,26 Mostly perous quartz fragments - some with breokite-
much white clay as {in 5'-10' above

15-20 5.851 0.30 Mostly white and brown clay fragments - some porous quartz
fragments - brookite rare

20-25 3.55| 0.35 White and pink clay fragments

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. BD-2 (Cont’d)

| core LITHOLOGY
MR (%Ti0,|%V,0, Description
25-30 1.680{°0.05 Mostly white clay fragments - few coarse-grained quartz
fragments with some brookite
Mainly white clay fragments - few altered white
30-3L 1.50( 0.06 novaculite fragments

COORD.~N-i0Hl9, E-10482

HOLE NO. BD-3

COLLAR ELEV-596.6

DRILL-BUCKET DRILL TOTAL DEPTH-52'
CORE LITHOLOGY

AL 194 Ti0,|%V,0, Description

0-5 3.96| 0.82

5-10 |5.05 [1.03

10-15  17.88 |1.74

15-20 [6.95 [1.96

20-25 | 4.66 |0.62

25-30 [8.88 {0.92
30-35 {8.26 (1,07
35-40  16.55 {0,.8L
4o-LS  |6.28 }1.55
L5-50 {8.88 {1.59
50-52 9.70 {1.18

NOTE: This hole was not logged as it is only 5
feet from Hole C-1. C-1 was logged because
of 1ts greater deoth.




COORD.~N-10022, E~-10499
DRILL-BUCKET AND DIAMOND DRILLS

CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. BD+4

COLLAR ELEV-5832'
TOTAL DEPTH-14!'

GORE LITHOLOGY
e PATIO, [ %V,0, Description
Mainly fine-and coarse-grained quartz with much fine-
0-5 6.05 1 0.86 and medium-grained brookite - some brown clay fragments -
) some magnetite grains - some of the quartz and broockite
grains show slight rounding (residual ore).
liostly fine-grained brown quartz fragments - some slightly
5.10 |10.,07|2.17 rounded - a few brown clay fragments - much fine- and
med;;.um—grai‘ned brookite - a few magnetite grains (residual
ore
10-15 8.551.76 Same as above - no rounded grains
15-20 7.87[1.52 Same - brookite fine-grained, magnetite absent
| Mostly quartz, both fine~grained porous masses and coarse-
20-25 40k 0.85 grained vein quartz - some fine-grained brookite and
! brown clay
25-30 7.22/0.11 Mostly fine-grained porous, gray quartz, some fine-
gralned brookite - some flesh-colored clay fragments
30-35 7.33/0.39
35-40 7.(!;]0.32 Same - some brookite fine to very fine-grained
Lo-k5 | Larjo.hl
Same as 35-L40 - some fine-grained brookite
L5-Li 3.9610.55
DIAMOND DRILL
%Ti0, %V, 04
NTERVAL ICORE| SL. |CORE| 3L.
Hard gossanized brookite-quartz - sandy porous
L6-49 | 5.053.13 {0.97 | 0.88 b{ookite-quartz with quartz veins - some buff
clay
49-51 | 3.28/3.51 |0,28 [0.38 | “Sandy porous brookite—quartz - seam of buff clay
£} - V)
51-53 | 100237 |0,33 0,28 | E3Rggrained, sandy, porous brookite quarts
53-55 4.25/2.17 | 0.38 | 0.68 Sand; orous, limonite-stained brookite-qua;
_ Browmn, porous, sandy brookite-quartz with & few
55-57 3.35/2.53 10.31 | 0.67 fra ,ngs of brown altered novgculite
57=59 3.60| 4.86 |0.33 [ 0.74 Mostly brown porous brookite-quartz - some
brown altered novaculite
59-61 2.58]2.83 |0.46 0.37 N N ailable for 1
o samples available for lo
61-63 | 3.25/2.25 |0.57 | 0.75 il eeing
63-65 5.18/3.08 10.59 | 5.56 Graygorous brookite-quartz - very fine-grained
brookite
6567 | 9.50/7.86 |0.51 |0.79 | “Gray to brown porous brookite—quarts
67=69 6.75/7.50 10,72 | 0,98 I,imunitg-stained, brown, porous brookite-quartz
fragments
69-71 9.008.48 11,16 | 0,86 Mainly quartz fragments - some brookite _
71-72 . 0.72 [ "No core recovered ,
72-76 | 5.35/9.87 [0.98 {0.79
No sample available for logging
7678 | 7.70[9.58 0.76 | 0.77 P T e
78-80 110,25/ 7.67 [0.94 | 0,90 | Mainly quartz fragments - brookite abundant
80=81 8.7316.62 L= 1.46 Limonite fragments - some quarts and Urvwhite
0182 5.04 2.20 Limonite,quart2,manganuse axides - ause Livwslle
82-84 425 2.67 1.60 1.86 Dark brown quartz - much limonite - siwme Fy~cbity
8;-86 6,38 2.21 Same, with some manganese oxides

Continued
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. BD-4 (Cont’d)

DIAMOND DRILL LITHOLOGY
_%Tio, %N:0, | Description
NIERYA- |CORE| SL. |CORE| SL.
86-88 8.716.82 [2.03 |1.31 Brown novaculite - brown quartz - much brookite
88-90 8.0L 1.28 No core recovered
90-92 8.38/8.15 | 1.97 |1.29
92-95 | 5.59,7.50 |0.57 | 1.01
—+ No sample available for logging
95-97 2,17{7.28 [0.31 | 0,76
97-99 5.17/6.40 |1.82 11,19
99-101 17,75 0.8 | No core recovered
101-103 | 0.58/1.90 |0.23 |0.23 No sample available for logging
103-105 | 5.53|3.66 |0.62 |0.52
105-107 | 4.73|L4.03 |0.67 |0.57 Main]}g quartz fragments, some white clay, some
brookite
107-110 | 6.68|5.48 |0.6 |0.60 Mostly brown guartz - brookite abundant - much
manganese oxide
- Mostly quartz fragments- brookite abundant -
110-113 | 9.25/8.30 |1.01 |1.02 limonite and manganese oxides common
113-116 | 9.8017.95 |1.60 |0.88 | No sample avallable for logging
" Mostly yellow-brown clay - much quartz - some
16-139 | 5.55|7.32 1.3 11.15 brookite, limonite and manganese oxides
119-12) 113.45/8.60 {1.68 | 1.47 | No sample available for logging
Mostly white, gray and brown clay - much quartz
124-128 | B.15/10.55|1.54 |1.k0 | ang abundant brookite
128-132 | 6.54} 9.08/1.53 |1.54 [ Ko sample available for logging
132-135 |11.01| 9.40/1.12 |1.69 | Mostly brown quartz with much brookite
135-138 8.59 1.33 | No core recovered
138-11 | 2.80| 5.75 1.28{1.26 No sample available for logging

HOLE NO. BD-5

GOORD.-N-10016, E-10304

DRILL-BUCKET 'AND DIAMOND ORILLS

COLLAR ELEV-~586.7'
TOTAL DEPTH-1i0'

GCORE LITHOLOGY
INTERVAL log Ti03, ot V,0, Description
Mainly quartz fragments - abundant fine- and coarse-grained
0-5 k.10 (0.71 brookite - several limonite fragments - several yellow
clay fragments - same magnetite grains (residusl ore)
5-10 |5.45 |[0.81 Mostly quartz - many buff, white and pink clay fregments,
much fine-grained brookite
10-15 {5.80 [0.81
15-20 [6.95 {1.09

Continued




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. BD-5 (Cont’d)

CORE LITHOLOGY

I:{J‘EFREVEATL 04, Ti0, [%V,0, Description

]

Mostly quartz, some bromn clay fragments - some fine-

20-25 |6.51 j0.72 grained brookite

F___H_ |

- _ —
25-30 6.28 0.66
30-35 |5.40 |0.59
35-L0  |4.05 [0.49 Mostly buff and white clay, some quartz, some fine-grained
brookite
N _Ti —
LO=U5 |5.72 |0.42 Mostly fine-grained porous quartz masses with some brown

clay fragments and much very fine-grained brookite

| Koslly gray fine-grained and coarse-grained quartz, some
LS-50 '6.65 10,52 brown clay fragments, much fine-grained to very fine-
grained brookite
S _ . _

50-55 16.05 [0.93 Same as above but with much less brookite

[ - R -

55-61

8.40 |0.55 ¥ostly fine-grained porous quartz with some fine-grained
brookite

DIAMOND DRILL
%TiO, %oV, Os

| WeRAL ICORE| SL. [GORE| SL. o
6160 ‘3.90 ]h.OO 0.3710.32 ;{::So;o porous brookite-quartz - some gessan at

_ I | 7

common - some white clay

% ! T Dark, gray altered novaculite with some coarse-
%ﬂ—éLLO.Bi L.28 ,9’05 O.JL} grained smoky brookite-quartz at top

. — 4
6u=67 |3.15 \h.éé 0.12]0.19 Smoky, coarse quartz crystals with brookite
|

I —_—
69-72 10.20 |1.65 0.02{0.10 Dark gray altered novaculite

[ o ! Dark gray altered novaculite and medium-grained
72-75 |1.62 |1.65 | 0,06}0.06 N ) . .
| porous quartz with fine-grained brookite
75-71 1[9.70 2,70 ’—6.26 0.13 Fénec—igr%ined porous quartz - fine-grained brookite
— —— B --—g—— }————K__abundan
77-79  '11.03|6.16 | 0.26]0.17 Yostly brown clay with porous quartz fragments

i | Cossanized porous brookite—quartz and brown cla;
| 79-81_[12.70[2.26 | 0.22|0.13 | abundans brogkite - v

_ i Mainly gossanized vorous quartz and brown clay
8183 i,‘ Q.Q?AL.SL%_O;Z}A_O.IL\ fragments - some brookite
83-87.5{1.10 [2.16 | 0.00[0.06 Altered dike (?) gray in color, containing much
L L pyrite - J

87.5-90 12.20 14,12 | 0.20(0.19 Cream clay with preen veinlets - brown and sreen
L~ ! T IS ver’ytfine—graine clay - some coarse-graine:
90-92.5 2,90 |3.76 | 0.06]0.19 |\-uartz gossanized

Porous brookite-quartz_- &" black novaculite

B

92.5-95 10,46 *1.25 0.01/0.08

| 95-96.5 039 |y 5y [0:0015 o¢ ‘ '

96.5-98.510.20 % 0.00 Light brown altered novaculite

98.5-101.5/0.10 |1.50 | 0.00 O'OU

10 : ‘1.1757 ) 0.04 d | Brown nova‘cu]:itg— some 5rraxﬂhard b;@

V407 : 2 o
;1073:}057 [2:51 |2 it ,0',)4,3 0.36 Porous,, bgovm, sandy brookite-quartz - oartly
B i TN gOssanlze
105-107.5|3.70 |L.25 0.5510.50 Porous brookite-quartz )
N . ~ N o7 | PO brookite-quartz - some gray-green clay,
107.5-110)1.82 13.00 | 0.37|0.27 | (oarse quarts crystals, and briokite . >
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GOORD.-N-10202, E-10350
DRILL-BUGKET DRILL

COORD.- N-10263, E-I0575
DRILL-BUCKET DRILL

ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. BD-6

COLLAR ELEV.-598.'
TOTAL DEPTH-59

F;;__gggL LITHOLOGY

N FRET |%Ti0, [% V0, Description

Mostly quarts fragments with much red gritty clay, and
0-5 5.45| 0.35 abundant medium-grained brookite - some altered novaculite
fragments (residual ore)
5-10 5.32| 0.47 Same as above with some white clay {residual ore)

10-15 | 7.35] 0.30 .
Malnly.})ol‘ous quartz fragments with some brookite - much
red gritty clay and many white altered novaculite fragments

15-20 9.47 0.2

20~25 [10.60| 0.21| Xainly brown clay with many quartz fragments - fine-grained
brookite abundant
Mostly brown clay with some blue novaculite fragments and

25-30 3.30| 0.18 white clay fragments - brookite rare

30-35 1.15{ 0.0k} White clay (?) fragments - drab gray shale - black shale -
some brown clay

35-L0 1.40] 0.00 Drab gray, soft shale - few limonite fragments

Lo-is 1.85| 0.00| Mostly drap gray soft shale - some blue, soft shale, buff
clay and altered novaculite

L5~50 2.65| 0.04 Pink clay fragments with some black novaculite

50-55 1.60| 0.01} Mostly hard unaltered light to dark gray novaculite -
some green and buff clay
Hard, gray noi;::iige with some buff shale and cream-

55-59 1.35 | 0.05 colored shale

S

HOLE NO. BD-7

COLLAR ELEV.-5977
TOTAL DEPTH-3¢'

CORE LITHOLOGY
WAL logTio, [0, Description
0-5 |11.70| 0.97
P°r°fls brookite-quartz in red clay - some free brookite
510 | 9.90| 0.84| (Tesidual ore)
Mostly brown clay - many white fragments (altered shale?)
10-15 2,751 0.2L several fragments of gray and brown waxy clay

Continued




CHRISTY BROOKITE DEPOSIT-—1948 DRILI, HOLES

HOLE NO. BD-7 (Cont’d)

CORE LITHOLOGY

INTERVAL o/ Ti0, |%V,0, Description

15-20 1.50| 0.2k Mostly brown clay - some gray and white clay
Brown and black clay - some black novaculite and white

20-25 1.25| 0.19 clay

25-30 1.30] 0.09 Mostly green waxy clay - some black and brown clay
Much black waxy olay - many flesh-colored clay fragments -

30-35 1.10| 0.11 some hard novaculite and brown clay
Mostly black, brown, and green clay - some hard

35-39 1.43] 0.06 novaculite

COORD.-N-10252, E-10485
DRILL-BUCKET DRILL

HOLE NO. BD-8

COLLAR ELEV-60I8'
TOTAL DEPTH-4¢g'

CORE LITHOLOGY
INTERVAL % TiO, |%V,0, Description
0-5 8.38] 0.31
5-10 9.65| 0.37 Porous brookite-quartz fragments in red, gritty clay -
brookite fine-grained (residual ore)
10-15 8.60| 0.k
15-20 1.00| 0,10 Buff, altered shale - hard gray novaculite and dark brown
clay
20-25 2.66| 0,12 Mostly brown clay, some black and green clay - some hard
altered novaculite
25-30 1.00{ 0.09 Mostly gray shale - some altered novaculite and white clay
30-35 3.33| 0.12 Mostly buff and white clay ~ some novaculite and gray
shale
35-40 2.45] 0.12 Brown clay with some white clay
Lo-k5 1.81] 0.19 Buff and white clay - a little novaculite and black clay
W5-48 1.09| 0.07 Hard, white altered shale {?) - some hard novaculite
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ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. BD-9

GOORD.-N- 10211 , E-10248 COLLAR ELEV.-584.
DRILL-BUCKET DRILL TOTAL DEPTH-35'
| coRE LITHOLOGY ]

WEH |%Ti0. %V,0,

Description

0-5 1.27] 0.16

Yainly quartz fragments with some altered novaculite and
brookite - all in red gritty clay (residual ore)

5-10 2.66| 0.12

llostly white and red clay - some altered novaculite - some
porous quartz fragments - minor brookite (residual ore)

10-15 1.76] 0.00

Buff clay with some altered novaculite

15-20 1.07] 0.06

Gray shale with some white clay and hard altered novaculite

20-25 1.35| 0.05

Light brown clay with some white clay, gray shale and
altered novaculite

25-30 1.50| 0.06

Buff clay - some altered hard novaculite

30-35 1.94) 0.01

Buff-to-white clay

HOLE NO. BD-10

GOORD.-N-9791, E-I07I2 COLLAR ELEV-548'
DRILL-BUCKET DRILL TOTAL DEPTH-165'
[ coRre LITHOLOGY

PR AT AT

Description

0-5 2.72 0,19

Nostly red shale - some novaculite fragments - some
gossanized porous quartz with brookite (transported ore)

5-10 1.49} 0.09

Mostly red clay - some banded pink, yellow and white clay -
some very fine-grained altered novaculite - no brookite

10-15 0.88| 0.01

15-16.5 | 0.77] 0.01

Mostly light-colored altered shale (?), one fragment con-

taining rounded guartz grains _
Mostly white, buif, and pink_altered shale(?) fragments -
some angular fragments of silty shale




COORD-N-9892, E-10707

CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. BD-11

COLLAR ELEV.-565'

DRILL~- BUCKET DRILL TOTAL DEPTH-45
CORE LITHOLOGY
INTERVAL o/ Ti0, [ %V, 0, Description
0=5 2.22 10,29 Quartz fragments in red-brown clay - no brookite visible
(residual ore)
"Porous quartz fragments, irrxipiart gossanize-;i‘A;Arbrookite
5-10 1.66 |0.29 rare - red brown clay coating (residual ore)
Gossanized quartz - flesh-colored clay with white patches
10-15 2.85 |0.l1 and embedded quartz crystals
15-20 3.25 {0.36 Flesh=colored clay as above - washed sample showed only
small brookite concentration
20-25 2.55 |01 Few large, white altered shale (?) fragments - several
fragments of altered gray-to-white novaculite - flesh-
colored clay as above, some of the included quartz crystals
brookite~bearing
25-30 1.08 |0.12 Mostly buff clay with little included quartz -~ no brookite
30-35 2.77 |0.26 One large, porous brookite-quartz fragment - mostly buff
clay some white clay
White altered novaculite fragments - solid brookite-quartz
35-40 1.88 {0.39 fragments - many buff and white clay fragments some of
which contain embedded quartz (no brookite)
LO-L5 1.25 |0.21 Brown-to-buff clay with embedded quartz-brookite rare

COORD.-N-10008, E-10889

HOLE NO. BD-12

GOLLAR ELEV.-574.2'

DRILL-BUGKET DRILL TOTAL DEPTH-15'
CORE LITHOLOGY
INTERVAL 104, TiO, |%V,0, Description
Light urown surface clay with altered novaculite fragments-|
0-5 0.91]| 0.09 latter have abundant limonite specks in them - only very
small amount of brookite in the clay
5-10 0.991 0.11 Mostly light brown clay -~ few quartz-gossan fragments and
a few porous quartz fragments - brookite rare
10-15 2.301 0.32 llostly altered novaculite fragments with some light brown
clay - no brookite
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GOORD.—N-10026, E-10797
DRILL -BUCKET DRILL

ARKANSAS TITANIUM ORE DEPOSITS

HOLE NO. BD-13

COLLAR ELEV-578.2'
TOTAL DEPTH-48'

CORE LITHOLOGY

NTERVAL 02,170, | %V,0, Description

0-5 1.70 | 0.26
Porous quartz masses and red clay - brookite not common
(residual ore)

5-10 1.77( 0.31

10-15 5.15 | 0.34 Same as above with large quartz,gossanized fragments
(residual ore)

15-20 11.28/ 0.LS Same with some cream and buff clay fragments containing
brookite—quartz fragments - brookite rare

20-25 14.751 0.1 Only a few porous quartz fragments all carrying abundant
brookite - mostly light red-brown clay
Yostly buff and white clay containing quartz crystals

25-30 8,76 0,39 and fragments and abundant brookite
Some barren white clay fragments - some buff clay

30-35 | 9.74 | 0.54 Cragments containing quartz and brookite-quartz - most of
the sample is clay
Mostly brown te buff clay with included quartz and

35-L0 | 3.15| 0.55 brookite-quartz fragments - some hard, porous breokite-
quartz fragments
Mostly barren buff and white clay - the buff clay carries

LO-LS L.13 | 0.28 smaller amount of quartz fragments than above — some hard,
porous quartz fragments with }ittle brookite
Gossanized porous quartz fragments- mostly buff clay with

15-L8 3.52 | 0.37 included quartz fragments (washed sample shows only minor

* ° percent of brookite)




CHRISTY BROOKITE DEPOSIT—1948 DRILL HOLES

HOLE NO. BC-1

COORD.-N-9918, E-10526 COLLAR ELEV-565.8'
DRILL-BAKER CORE TOTAL DEPTH-82'
CORE LITHOLOGY
INTERVAL 9% Ti0:| %V, O, Description

0-5 7.38| 0.38
Red and brown gritty clay containing quartz fragments

and crystals - much brookite (residual ore)
5-10 | 9.90| 0.L1

— e —

Brown gritty clay containing fragments of porous quartz -
10-17 [11.80] 0.38 zome brookite {residual orof

17-20 | 8.20| o.Lk
Dark brown gritty clay (residual ore)

20-21 | 5.85] 0.36

Very fine-grained, plastic buff and cream-colored clay -
r 3
21-2h ] 5.55] 035)  1it%1e brookite

2)-28 5.601 0,59 Gray, brown and black, sandy porous quartz - some buff
gritty clay

S —

28-32 6.95| 0.57 Varicolored gritty clay with much embedded brookite and
quartz

32-35 k5| 0.62 Black and buff gritty clay containing much embedded

brookite and quartz

35-38 L6501 040 Mainly porous quartz - with some brookite and buff clay

36-h1 5.20} 0.23

L1-bh L.95| 0.29

Lh=%7 | 5.45| 0.22

U7-50 5.05| 0.20
Cream—colored plastic clay - no brookite

50-53 | L.60| 0.4

53-56 | 4.70| 0,28

56«59 | 4.05] 0,31

59-62 5.32| 0.28

62=65 4.90] 0.35 Bromm and cream—colored plastic clay with some porous
quartz fragments and brookite

65-58 Lhe65( 0.24 Greenish-gray clay with abundant disseminated pyrite

Black and green clay and gray granular clay - all con-—
68-70 3.75) 0.34 taining pyrite - ch blacl% cLy contains some brookite

70-73 3.60[ 1,21 Black, granular clay - some porous brookite-quartz masses

73-76 4.50] 0.67 Black and gray shale (?) with abundant fine-grained pyrite

71 | 5.05] O.

77-80 545! 0.77 Gray green to black shale (?) - some black, porous

brookite—quartz at 82!
8082 | 6.15| 0,51
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PHOTOMICROGRAPHS OF THIN SECTIONS OF ORES AND IGNEOUS
ROCKS FROM THE HOT SPRING COUNTY TITANIUM DEPOSITS

Plates X through XVIII-—Magnet Cove Rutile Company Deposit.
Plates XIX through XXI—Hardy-Walsh Brookite Deposit.

Plates XXI through XXIV-—Christy Brookite Deposit.
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ARKANSAS TITANIUM ORE DEPOSITS

PLATE XIII

PHOTOMICROGRAPHS OF THIN SECTIONS OF VEINS,
MAGNET COVE RUTILE COMPANY DEPOSIT

A. Thin section of sugary-textured albite-dolomite vein, West Pit.
Dark gray areas are albite; black areas are rutile and leucoxene.
X 21.

B. Same thin section as “A” with crossed nicols.
















































	Bull 16 -A
	bull 16 first
	bull 16 second
	Bull 16 third
	Bull 16 fourth

	bull 16 pg62-63
	Bull 16 pg64-65
	bull 16 pg66-71
	bull 16 pg72-93-good
	bull 16 p94-107
	bull 16 p108-137
	bull 16 p133-153
	bull 16 p156-173 end



