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The liagnet Cove kutile (ompany mine
Hot 8pring County, Arkenses,.
Abstract

The lognet Cove Rutile Company mine was mapped by the U, 8. Geolopical
Survey in Lovexber 1944. The pits are on the northern edge of fﬁagnet
Cove and have been excaveted in the oxidized zone of hifhly weathered
end ealtered volcenic agglomerate., The apgloncrate is composed of altered
mafic igneous rocks in & matrix of white te grsy clay, a }{i{;hly
altered tuff. 4Yhe agglomerate appeers layered and is composed of
tuffaceous clgy materiel below and izgneous blocks ebove. The egplomerste
is cut by mplite :nd lamprophyre dikess Alkalic syenite dikes crop out
on the ridge north of the pits.

At the present stage cof mine development ths rutile ssems to be
concéntrated in & narrow zone bensath the igneous blocks of the sgslomerate,
Rutile, aseocirted with cuslcite und pyrite, occurs as disseminated aciculer
crystals and discontinuous vein-like masses in the eltered tuff. Thin
veins of rutile locally penetrate the mafic igneous blocks of the

agplomerate,.



Introduction

The pits of the Megnet Cove Rutile Company (previously known as the
pits of the Titanium Corporation of Melvermn, Ark., or the pits of the
Titsnium Alloy Corporation orAArkansas) are in sec. 18, T. 3 N., R, 17 W.)
Hot Spring County, Ark, They were etludied by the U. 8. Geologic Surveyj
pla.ne teble mepping was bejun November 10 and completed November 24, 1944; tho
areahwas revisited in February 1945. The clevations used in contouring ere
based on U, Se Coast end Ceodetie Survey bench mark H-140 locsto:d on the
concrete bridge over Cove Creck on Iiigﬁway 270,

The distribution of rocks found in the mauppsd m;ea is shovn on the
accoxpenying plete. No attempt was mude to map in detmil the various
types of izneous rocks found in blocke within the pits. Where fine-grained
mfic 1-ocklis indicsted on the map, the rock msss is domineantly that type
although vhriek;ies of c.wrser grained rocks included in or intrusive into
the f‘iz;e-grained rock are present in mony places,

Prior to 1942, :uining operations in sec, 18 recovered rutile only
from the wenthered zone wherein the pyrite messocisted with the ore heas
been altered to limonite, Opereticns during and subseguent to 1942 have
been in the unoxidized zone, By 1944 nmining operations by scraper, shovel
and dreg line had devcloped & poorly drained uneven surface; the high sress

ere held up by hard unaltersd igneous rock, and the low ereas are underlain

by comparatively soft clay.



Geology

Gerersl geoiogy

Magnet Cove is an elliptical basineshaped afna roughly 3 niles long
and 2 nmiles wide nﬂdway totween Malvern und Hot Springrs, Arks The (ove is
underlein by & series of ruare mlielic rocks intruded into Feleoroie ghule
and novaculite, The rizm of the Cove ig formed principally by resistert
elikulic dikos, and the higher elsvaticns within the Cove mre underlein by
slkalic or metamorphic rockes Sere of the low areas within the ‘ove are
eroded in soft pyroclustic rocks,

The i.‘a:gnct Cuove Rutile Compeny pits sre locsted on the northern edge
of the Cove immcdirtely south of the rim rocks or the mlkelie syonite. &
thick residusl #oil, developed {rom the highly sltered snd smuch-weeihered
pyreclartic and intrusive igneous rocks, musks thé bedrock geology of the
ares except s;hsre mining opsretione have etripped the sell c:lvuar cr vhure
unelterod igneous rocks ere present on the rim rock north of the pite, The
pits heve been excavetsd in the resldusl soil snd expeose unweathured blocks

1
of igneous rock embedded in gray to white clsy, Clerence 8, Ress  refers to

1/ Hoss, Ce Sa4, Occurrence and orizin of the titanium depocite of Nelson
end frdwrst Countics, Virginies U. 86 veol, furvey Prof, teper 199,
Pe 24, 1841,

the rocks exposed in the pits as veleenic agglomerate und suggests an ex-

plosive vent in the immediate vicinity ag tho source,



At pleces along the northern ed e of the ¥est pil{. fragments and
rounded pobblea\ of & variety of sedimentary and igneoun rock types occur at
the base of fhe £0il luyer g;;d sbove the weathered snd altered igneous rock,
This lsyer is probably of alluviel origin, although it may be in mrt tslus

&rived from the ridge to the north. Fhere the layer of traunsported rock

fregmente iz not present, the contact between the eoil aund underlying weathered

rock sppeurs gradetional,
Sedimentary rocks

The underlying sedimentary rocks cen be seen in two ereac where they
are not buried ‘by.talus or alluviume The first area in the northeastern
corner of the mep is underlain by shale which hat been allered considerably
by the alimlic syenite dike te the southe The mltored shele is & light-gray,
dense, hard, brittle rock that in naturul exposures still showe soms of its
sedimentary structurees It is probably & part of the Stanley shele of
Pennsyhhnian efe, a¢ the Arksneas novaculite which normally underlies the

2
Stenley cthale is exposed sbout half & mile north.‘/

_2_/ Yarks, Bryun, and Branner, G. C., A berite deposit in Hot Spring County,
Arkensast Arkenses Ceole, Survey Inf., Cire, (map) 1932,

A second and smeller outorop of rock belioved to be of sedimentary
origin is exposed at tho. top of the ridge near coordinates 3100 N, end
2050 E. The macs crops out as limonite-gteined engular fregments and is
entirely surrounded by nepheline syenite, Fresh specimons of the rock are

. 14ght buff to brown, hard, brittle, fine-grained end contain small
ir‘regular‘imn—stuinsd cavitiess The rock is either hirhly altered novaculite

or shsle, formed from tho Arksnuses noveculite or the Stanley shule,



" Igneous rocks

ééglomoratez-rhe agrlomsrate consiétg of blocks of igneous rocks and
orystalline celcite ranging from 2 feet by 4 feet to a mass 75 feet by 500 feet

3
enbedded in & metrix of gray to white clay. Ross—/;entions sm6ll blocks of

p—

_.";ﬁoss, Ce Se, Ops cit., Pe 2¢.

of metamorphosed novaculite and slate in the sgglomerate, but these rocks were
not definitely identified at the horizon exposed in the pits during the
present studye ,

The metrix for the blocks that make up the agplomerate is slightly

4
critty, frieble, vhite to greoy, fine-grained clay. Ross't-/gicrcchpic

%DS‘, Ce 8-. OPe Cito. Pe 24.

identificetion of relict glass shards completely sliered to clay mincrals
indicates that the cley matrix was oripginelly velcanic tuff. The cley appears
slightly granulg} under s hand lens, but shows no structure. In certain
srcas and sspecielly within & few fest of the igneous blocks, the matrix is
almoatrpureipotnssium feldspar and much harder than elsewhere in the pit.

It is possible that &t one time the potassium feldspar was mich more abundant
in the mutrix and has boen subsequently altered to the cley minerals. The
cley, ospocially the zone & few feet from the igneous blocks, carries & higher

concentration of rutile than the igneous blocks erd is of comasrcial

importance.



/
The blocke of the agglomsrate sare doninantl)':— dark-gray to black,
fine~-grained rock contsining various amounts of pyrite as crysteals or snall
irregulsr agerepates, This reck is similar to that mapped as monchiquite a

5/

few hundred yerds to the wost of the present map srea by J. Francis Williawms,

E/Williams, J, Francis, The ipneous rocks of Arkansess Arkensas Geols Survey,
Ann, Papt. for 18980, vol. 2, pp. 163=348 and map.

- but it is celled finc-grained mafic rock perding thin section study. This
Fock 1n dosori 55 the Tieor of ‘e Dite xel siny e squally abundent, Dt
owing to its weathered coandition is difficult to recoynize, At & few -
places u coarse-grained olivve-green irneous rock is found as inclucsions or
perheps intrueions into the fine-grained mafic rocke.

A medium-greined, dark-gray lamprophyre block, 76 feet by 500 feet, is
exposed in the northern part of thes West pit between coordinutes 2300 N. and
2500 W, and 2100 E, and 2500 E. This rock veathers spheroidally, end only a
few unweuthered residual boulders have been exposed by mining operstions.
The block, now divided into two masses by mininp, appsars to heve its maximum
dimengions in a horizontel plane liﬁe the rest of the igneous blocks in the

ezrlomsrates The bounderies of this rock mass ars indefinite because in

weethered sreas the lanprophyre appears sinilar to other igneous blocks,.



- —

Sﬁﬁllo; blocks of eoirse-grained or porphyritic rocks, msximum dimenzion
20 feet by 30 foet, occur sporadically within the West pits Those blocke ere
small compared with the lasprophyre block in the northern part of the Yest pit
an¢ could have beon derived from sources more distent than those yielding
the larper mmsses, ihe smaller blocks are generslly so altered that it is
difficult to collect hwﬁlupecimnns. A coarse-gruined feldspar rock is present
in the walls of the pits at coordinutes 2500 N.- 2090 E., end at 1950 N, -3250 E,

Rounded masces of coarse-srained calcite occur‘in the eactern hslf of the
west pit; These may be cevity fillings se celcite veins are present in the
sltered tuff, but it seems more likely thet they sre blocks in the aggloorrate
which were derived from oléer muisnorphic macses of csleites, Very large
masses of slnilsr cosrsely crystelline oslcife are present at a nusber of
lovalities within MHegnet Coveae

Dikes1=p number of cistincl rock types occﬁr as dikes in the srea mepped,

(74

Acoording to J. Franelis williams,™ the principel dike in the mepped urea is a

§/ﬁ&111ams. Jo Fe, Cpe Cite, mhipe.

nepheline syenite. dhe rock i generully coarse=-grained whure expored by
south-trending dreinaze in the northemstern quarter cof the map. W#illisxs mlso
mappeé Y courss-grﬁirmdlleucita syenite south of the crest of ths rim rock but,
although the rock wes noted s floét, 1t was not differemtieted in the prezsent
nappinge The boundaries of the leucite syenito could not be determined with
eny degree of mccuracy without & greater investment of time thau sppeared to

be justified,

-1



Mohchiquite was mapped by Williams on the south side of the nepheline
seyenite dike in the drainsge just west of the p;;sent nepped ares. The
rock cropping out in this dreinage, hawe§er, is a very fine-grained, black
mafic rock with irregular crystalline ag;regates of pyrite. An outcrop of
a similar rock &t coordinates 2550 N, and 1435 E,, and en altered fine-greined
ferromegnesian rock at coordinates 2800 N, and 2615 E. suggest the continuetion
of thie rock mess to the east slthough outcrops sre ﬁonexistent in the
intervening ereue

Dikes-of lenprophyre which weather: olive-green are found in the Bart
pit near coordinstes 2200 N, and 3200 E, and elsewhere along the wells of the
pit. Other m=fic dikes msy be present in the walls of the West pit, but

: 7
weathering and slunping obscure the bedrock, ﬁilliams—/’also mapped & leucite

.Z/v;-:illiaxls. Jo Fo. OFe Citn, B0 e

tingudte dike & few hundred feet sputh of the southeest corner of the RDe
any of the mafic dikes réferred to by ioss may be large blocks of igneous
rock described earlier as blocks in the egplomerate. Field releations sy rest
that these blocks were in & consoliduted condition before coming to rest in
their present position. At 2185 N.-3220 E, an aplite ¢ ike is present in the

hizhly weathered soil.



Structure it

Structural features within the pit are obscured by the highly altered
condition Of.ihﬂ igneous rocks which form the walls, One small low angle
norel fault wac observed offeetting @ mfic dike in the East pit. Lxposures
in the West pit suggest that the igneouc blocks are concentrsted in a leyer
overlying clsye& tuffaceous meteriale The contact between these two layere,
shown on the mip, is beolieved ito heve hed considerable importsnce in the
locelization of the rutile deposits. The elewmtion of the contact ranges
from 408 feet at the nurth end of the Weet pit to 390 feet at the south ond

but is irregular in mﬁny places, especially where the unweathered fine-greained

nafic rock masses are exposed in the central part of the pit,



Ore deposits
Rutile (1'102) ig the domirant ore minerel et the kagnet Love Kutile

pits. Rosrsj statos that leucexene (anmtese) is & promiunent titenium-bearing

M RO’B. Ce So’ CDe cits p. 24 e

mineral in the depocit and reports lessor amounts of pseudobroovkite. The

9
Titenivm £1loy Coxpany of Arkaus-r/ reported 3 percent rutile and 1 percent

_9/01‘&1 comnunication January .15, 1943.

leucox:ms.. The totel rxoa content of the énposit ic wbout 4 percent. The
Iutile pocure as slender morular crystals matted together or & & messive
aggregete of granuler crystalline materiale It is most sbuncant in the clay
matrix especinlly in a zone & few feet bememth the umvesthered fine-grained
maficbiocks of the sgglomerete., A few veins of rutils, 3/8 to 1/2 inch wide,
in ;om places extend upward inte the overlying sgglomerates The rutile inm
the clay occurs with celcite as‘ isolated mmsces or &g slmost continuous vein-
like depositse The rutile ie mlso generully esrociated with pyrite,
According to the Titenium Alloy Compeny the retio of pyrite to rutile is

10
3 to 1. Deolomite and & potassium feldspar aro locally present, Musses of
. 4

10/ Oral communication January 15, 1943,

calcite which have been remweé Irom the shaft st coordinatles 2135 N, and
2135 E. contain good concentrstione of rutile. The calcite bLlocks were not
observed in place because the shaft is filled with water, but the celcite
appsare 1o be similer to other large boulderlike z:-m._sses that occur elsewhers

in the pit,

10



An interesting association of rutile or brooiita with quartz and
dolomite was observed in vuggy masses at coordin;tol 1976 K, and 1740 E.
The dolomite forms the outside of the wug, and rutileted quarts crystals
poccupy most of the central cavitye. The well-crystallized titsnium mineral
pocurs on the faces of the curved dolomite erystals and as emall masses
embedded in the dolomite., The glstory of the mass is unknom, for although
it now rests on a coarss-grained igneous rock, it might have been carried
there by the scraper in mining operations, /

The large mass of cearse-grained felspar along the-ﬁnrth wall of the
Viest pit at coordinates 2500 K. and 2090 E. contains 2 few smll inclusions
of a dark metallic minerai believed to be ons of the titenium minerals.

On the north wall of the Fsst pit at coordinates 2230 N. and 3275 E. an
aplite dike conteine comparatively large masses of yutils, Scattered
pod-like THEEeE of rutile occupy a centrally leocated longitudinel parting in

the dike. Ho other occurrence of rutile in partings was seen.

-} |



Mining for titanium in the Mzznet Cove ares started at the surfeoce
where weathering of the unierlying material ha-. greatly concentrated the
resistant rdile, The concentration of rutile in the weathered or fresh
ignesus rock of the mgglomorsate ies so slight that it is imprebable that
workeble deposits would form from the weathering of this type of rock alone,
As the original mining operation was successful, it is probaeble thet much of
the present pit was eicnvated in weathered white cley where the concentration
of rutile is much greater. The ‘pesent walls of the pit ere of weathered or
eltered mascive igneous rock of the mgplomerste, end it seems poscible that
mining operations were continued only & slipht distance into this barren
meteriale Thie supgestion Sj in pert suhstentieted by loocal miners who were
employed in the originel operstion, They repert that in the E‘a‘st pit =
15~foot fave of rutile-bearing maferiel was worked snd that the enclosing

material was white clay. This original operstieon continued until the

underlying sulfide sone was reached.,



