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The 1.1ae;n6lt Cov uti le ~ompany mine 
llot Spring County, Arkans s. 

Abstract 

The ~gnat Cov Rutile Company mine .as mappod by the D. s. Geolo ~ic 1 

survey 1n "' ovEr.!lber 1944 . The pits are on the northern fid r, e of Uagnet 

Covo and have been excavated in the oxidized %one or hit hly enthered 

and altered vole n ic cgl~r te. The aGrlo~~r t i6 composed or ~ltered 

mafic i gneous rocks in matrix of ·hite to gra ' clay, a hiGhly 

altered t_u.ff. *l'htJ a gcioi!J.e r ta ppears layered Hnd is comp os ad or 

t uffaceous cl ey mate1·ial below aoo igneous block t?.hov.e. The Q t; lomerat 

is cut by ap lite < nd la :::1prophyr d ikes. .Alkalic yonite dikes crop out 

on th ridce nort..~ of the pits. 

At the pros~nt stage of mine dovelopoen t ths rutile eama to b 

concentrated in narrow zone beneath the igneous bl~cks of the agglo~r&te. 

J. utile , ssocie ted ~ i th Clilci te tmd p rite, occ u rft s d1 .. SO!rtinated acicular 

crystnls &nd discontinuous vein-like ma sse in the altered tuff . Thin 

v ins or rutile locally p~l6tr&te the mafic i gneous blocks of th 

e.r;glome rate. 



Introduction 

The pits of the Magnet Cove Ruti 1 Comp&ny (previously k:nom o th 

pit of the Titanium Corporation of lv m, Ark . • or the 1 ts or the 

Ti.ts..n1Ulil Alloy Corporation ot Arkans ) r 1n ae.c . 18 , f · 

Hot Sprint County , .t'i. rk . · They ere r:tudied by the u. s. ieologio • urvey a 

plane tn1le ~ppinG a beL~ n ov~ber 10 nd completed Nove ber 24 , l944J tho 
I . 

rea •as revisited in F bruar' 194£ . The elev tio~ u ed in contouring r 

bas d on 0 . s . (.;oast trl Ceod tie ~urvey bonch mark H-140 loca ted on the 

coocr te brid ce ov r Cav£ Creek on _lith y 270 . 

Th di trlbut ion of rocks found in the map!>6d Mre i ehol'!ll on the 

aeco:1p nying plate . No ttempt "W s .clt:lds to map in d t.a il the various 

types of i tne cu rocks found in block8 ithin th pits . Where fine-grained 

:w.fie rock is indientod on the map, the rook mass i dominantly h t type 

lthour,h varieti s of coor er g r ained rocks included in or intru iv into 

the fine-grained rock ar pre ant in ~y places . 

Prior to l942 , ~ining operations in ec. 18 reco r d rutile only 

from the eathered ~o .herein the pyrit a sociatad i h the ore has 

been altered to limonit~ . Oper ticns durint nd subseq~ nt to 1942 have 

been in the unoxic!i ~ed :.one . B'' 1944 mining opera. t ion b_.' sc:-aper, shove 1 

and dr&c line ha.d dev loped poorly d ra. i~ed untJV€!1 surface J the high rea a 

re he ld up by hard unal ered igneous rock, e.nd 1:hG lcrt. rea. are undElrl in 

h j comparat val ' soft clny . 
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0 olog 

una erltt1n bJ' ~~riou of ~re ~lEalic rock in~rud~d into ~leo~oic hnl 

$.l" locatttd on he northern GdG 

or the Cove i:nr-_odi te ly t;Outh of the rim ro ek~> ol· tho all..'t.o l!e syun1 te . A 

thick r e&id"utl ~oil, de-vf'loped from · hG high l. l er6d and much - vto t.h r d 

P) roc ln11tic a.""ld 1utro 1 vv i gnf.:1 oue reeks, masks th9 l eo roc.}c IS ology ot th 

une.ltoroti i gn ous rock-s rc P1' nt on th ::im rock north nf 'th pits. The 

y .Rose, c. ~ s •• Oeeurr nco tlnd ori t in of tho tit&nium d posit~ of NGlaon 
nd ~~~r-nt ~ou otic • Vir ·~ inia • u. "' • ~ •ol . E.u rv ~ l'rof. ! &f*r l9d , 

P• 24 , 19 .. ~ l. 

plO£iv-e v en.t in the il!U!ll!diatfl vicinity nE tho sour 



At plaoea alOUG th northern ed.Le of the ffest pit. t'ragment and 
' .· . 

rounded pobblas or a var1 ty or aed~ntary am 1gneous rock types occur t 

th b se of the oil 1 :y r nd above the weathured and ltered ig.neous rook. 

thia layer 1& probably of •lluvial orig in., althouf,h it ay be in !Jl rt talua 

dirived rrom the rldgtt tn th north. ~b~re the l~r or transported rock 

fre.bmenta 1 not pr s nt .. the oontact b tween the aoil and utx1erlying weathered 

rock appe a.rs gmd t ional. 

Sedi~ntary rocks 

Tho under~) i.n.~ sed imentary rocks can be seen ill two areas h re the"/ 

ar not buriod by talus cr lluvium. 1he fir&t tu·ea· in the northetustorn 

corner of the map i -underlain b ~ ~hale which he. been a.lt ered considerably 

by the alkalic syenite dike to the ~o uth. The altered hale i a l1ght-cray . 

dense . hard. brittlti ro ck tha t in r.atu~ l e~osur~s still ahowt s~ma of ita 

ed1.Inl3ntary structure. lt 1 probably part of the Stanley sh le of 

~Jennsy~vhni&.n &blf• as the Ark n &as novacu lite which norma lly underlies the 

btanle shale is exposed fibout half a IU.l north.Y 

!/Parks. Bry.tl!l . auld Br nnur. G. c., A barite deposit in Hot Spring County . 
Arkansast .hrkunsas GfJo l. Surv y lnf. Ci~. (map) 1932. 

A seeond and ~~£ller outcrop of rock believed to b or sed i mentary 

origin in xposcd at th top or th . rid[ nenr coordit'l tes SlOO ll. nnd 

2050 E'e The mass crops out as lirumit. - tt., ined e.ngu lo.r :fragments and is 

entir6ly surrounded by nep ,c. line syon ite . Fr esh ft peeimons of th rock are 

light l1uff to brown , hard ~ britt l e . fine- ;::r a 1ned e.nd contain ~:mall 

irr r;ula.r i~~on-sta inod cavities . The rock i~ ei '!.her hi · ~h ly . altered novaouli t 

or h!i l e , forme-d froc tho A~nnsas novtl.culite or he Sttinlay shnle . 



/ 
I gneou rocka 

Ar,glomorate t•The g f: lo!!&rate eons1st~ of blocks or igneous rocks and 

crystalline c~lcitc r~ ing from 2 feet by 4 feet to a maaa 75 feet by 500 feet 

embedded in Q. "matrix or gra" to Vthite cle.ll• :Ros~mentioru; s.m&.ll blocks or 

~oss. c. s., op. cit., _ P• 24. 

of met~orphosed novaculite a~d slate in th~ agglomerate, but these rocks were 

not definitely identif ied at th horizon exposed in the pits during the 

present study. 

The matrix for the blocks ths. t m.tlke up the ag -loiOO rate i6 li t;htly 

t:;ritty, friable, mite to !;TU ' • .fine- g rained clay. Uoss'~ micror:e~pio 

!JRoss , c. s ., op. cit., p . 24. 

identification of r lict ·las shards completely altered to clay minGrals 

indicates that the clay catrix was cri r;inelly volcan ic tuff. The clay appears 

s li&htly granular under a. ha.rrl lons, but shows no struot.ure. In cu~rtain 

rea and especially :ithin a fe 1 feet of the i gneou b l ocks - the mntrix ia 

.almost pure potas~ium feldspar ,and much hard6r than elsewhere in the pit. 

It is possible that at one tiue the potasBium feldspar v.'aa much mere abundant 

in the !:l':.tr1x and has boen sub~Yequontly altered to the cla~ min rals. The 

clay~ ospecially the ton~ a few feet frena the ir;neous blockB, carries a hiGher 

eoncent~a tion of r utile than the igneous b locks arrl is of' coillln5rci 1 

importance . 
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The blocks of the a~,;glonw;rat re dominantly dark-gray to black, 

fin -.grained rock · cont~1.ning T rious amount of pyrite e. crystals or mall 

irregular aggregates. 'Th.is rock is similar to that ·na·pped e.s monchiquit 

few humred yards to the .ost of th present map area by J. l1'ranci illi • 

!( villiams, J. Fr ncis, The ir-noous rocks or Arkansas t Arkansas G~ol~ Su~8,Y, 
Ann • . nept. for 1890 • . vol. 2, pp. 163-348 and map . 

but it is called fine-Grained mafic rock pe !i:iinr;. thin section sttliy. Thi 

rock it> OOilLilOri on th floor of. he pits and n ey be equnlly ~bunclant , bl.:t 

owing to its · a-ather~ condition is difficult to r-6co.:_ nize . At few · 

places. a cOflrs - gr ained olive-green i[!leous rock is found as inclus ions or 

p rhaps intrusions into the fine-grnined llll.fic rock. 

A medium- grained, da.rk-g ra.' le.mprophyre block, 75 feet by 500 feet, is 

expoDed in the northern f8rt of thti · est pith ~·e n coordinates 230CD N. and 

2500 ll. and 2100 t'. a ud 2500 E. 'This rock \ t a t:ttJrs spheroidally, and only a 

fe unwobthered rasidu l bo :. lders have been exposed by mining operations. 

he block,. now a:. vided into t o masses by minin ~ . ppaars to h.ftve its l:l&Ximum 

d1tnenEions in a horizontal plan like the rest of t he i(~n ous blocks in th 

agr; lomerata . The bouod e. rie of this rock mass re indefinite because in 

weathered areas the l~prophyre appear sicilar to other it;n ous blocks. 
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mallor block!: of cof.· raa-r:ra inod or porp yritic rock , it.1UJa d imen 1 on 

20 feet by 30 foet. oec r porad ... c lly 1th1n the eet pit. 4t hc e bloc ·re 

llBll coUtpared :i th the ln :.prophy.ro block 1n ·he northern part of 1..he \'· e t pl 

and could have b o-n d , riv d fro our o mortl ·dista!'lt than tho · yieldin& 

the k rg~r r.f\S es . ThE , ma ller block 

difficult to collect • \n:l t:? oL .· ru;. 

r on 'lrlllly so al terod th t it ia 

o -6e-g~ined 1 ld8par rock is pr sent 

in the l'1all ot the pits a coordinate 2500 B.- 2090 E'., .,nd, t 1950 N. -3Z.50 e. 

~est pit . ~1w e l!laY be cavity fillinr.s at e lf' it~ ve~ n.s are pre. en in the 

altered tuf , bu.t 1 ms ore lik:oly the. t the . .. liTe locks in the f c.lca:J ra tc 

ua e:s or Eilnlsr co . r& l y c •• : ell1ne cs.leite rt-: prtt 6nt at a nuumer ot 

Dikus 1-A nu.nuc r of i .:..i .; c rock ty 

• o-ord!. nt: to J . Fr .. "':oi:t 'idl i r-:£ ,Yt..~o 

~lllams , J . P •• op. cit ., ~p. 

p ed . 

ri rt sJ ipal dike in th 

outh- -t-rend1nt:; dr i!W[.. in the northeastern uart z· cf t o ma p. lillie. lso 

!:Q ped a co ·rs - r;nuOtH1 l euoi · e~ite Eouth of t he cr~st ~f the ri~ rock ut , 

{ll thou - h th :rock: 't · ~ •. ot · d 

of th leucite ~y6ni o cou ld o ot be de tcncJiu d .. •th 

dct rae of ocumcy 1:r·_out · --ro& 4 t:r i:1v .. ' me t of t ii.'t'! th.ru n.ppe .. r d to 

o .:us ti.f icd . 
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Monchiqu1te as mapped by W1llia~a on the sout~side of the nephelins 

syenite dike 1n· the dra.:.na ,._;a just ust of the present mapped re • he 

rock croppint; out in this dr i:lat;e , however, i · a very fine-trained, black 

mafic rock with irrebular crystalline aggregate of pyrite . An outcrop of 

similar rock at coordinate 25 ll . and 1435 S'~ , and an altered f ine - gre.ine.d 

ferrorre.gnesian rode at co-ordinates 280 ll . and 2615 • suggest the continuation 

of this rook mass to the Gast although outcrops . are nonexistent in the 

intervening &rea . 

Dikes of l auproph.,rre . hich . eather ~ olive-g reen ar-e i'ound in the Ee.et 

pit near coordin&tes 2200 N. nd 3200 £. and els6whcre along the ~ells of the 

pit . Other Dr~ fi c dikes may be present in the all& or the West pit , but 

f~ athe rirl£ and ~ lu1ap inr; obacure t he bedrock . = illia~ also E:&apped a l euc ite 

~iillia~s . J. F., op . cit • • ~p . 

t int-uait e dike a f ew hw1dred .t;cet 5outh of thu sout.~ er..st corn r or the ~~p . 

!any of the mafic dil."' s r ferr£1d to bJ •' oss L'Ul r be l a rge block of i [ neous 

roc~ described earli r a blocks in tho a ~lo~erate. Field r e l tions aqr. [e t 

t . t the se blocks were in conso lid ~ted condition before comint:; to rest in 

their prosont position . At 2185 H.-3220 E'. an aplite dike i5 present in the 

highly woathe red soil . 
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Structur .. ·t ' 

Qtructural feature& within the pit are oha~ured by the hi · hly altered 

condition of the i gne ous r ocks which form thi! :al ls. On emall low o.n 4 1~· 

ncr~l fault ~ s ob erved off£etting a nnfic dike in the East pit. osures 

in the West pit s ug est t,"'t~t the , ir;n ou c blocks are concentrated 1n layer 

overlyin cls. ey tuff aceous me. t erial. 
I 

The contact. between thes two layers, 

shovm on the ntip. is be liovod t o have ~d Cetlsiderable importance in the 

localization of' the ru t il deposits... The elevation of th c1>ntact rang ea 

from 408 feet at thti north nd of the ost pit to :390 feet at the ·outh end 

b-ut is irregular in many places , especially ·here thfl unweathered t'ine- grained 
t 

mafic rock masses are e xp osed in the ca1tral part of he pit. 
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Ore d poe 1 ta .-
. ''.Jj 

pits. 

tile (Ti02) is the domi t oro min ral ·; · t~ n t ove Rutil 

ao~Pataton tha leuo~x6n (annt s ) 1 a pramn11nt titanium-bearing 

¥.: · Rosis, c. ., op. c i ta P• 24. 

mineral 1n the dopooi t end report l ssor a;oounts or pseudobrookito. The 

~rita.n1um Jo.llo~? Co.::1pany .of Arlt.8!tis.:J r eport-tid 3 perc ant ru~i lc and l percent 

2/0re.l eotmnunicati on Janua~· 15 , 1943 . 
I 

l eucoxone. Th total TiO~· oo~t nt of the d posit is Lbout ~percent . !h$ 

~.tti le vocurs aa sle t¥1 r :ccu h r cr~1 stal :aattsd to P.other or 

matrix especially in a ~o~ few f' e.t bon ath the Ull' ' ath~r d fin - grained 

mafia bl ooka of the lome ra to . A f ve ins of ruti la. 3/ 8 to l~ inch · ide . 

I 

thv clny oceU.ra ith calcit. an · iso lat d ran.s see or al~ost continuous v in-

like deposits. The rutile ie 1 o g narnlly tua~ ocinted with P. 'rlte. 

Aeriording to thu Xitanium .Alloy C ny the ra+io of pyrite to ru il ia 
~ . . 

3 to 1. Dolomite nnd pota sium. feld par rtl loca lly present . MaDs $ of 
. / 

!:2/ Oral ooununication January l ri. J. 

oalcita ~ich have be~n rerilioved !;rem th shaft at coo~dinat 213! N. and 

213 f . contain ,o od coneentr tion~ of rut ila. !'he ca lei u. l~ loc:ks l';ertJ not 

ob rved in p l v.ce becaus t~e shaft its .filled wi .h ter . but t 

appeare to b simila.r tc othor lar c hould rlik trltS86 th t occur lse ··h rs 

in the pit . 
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An interesting aasoo1a tion ot rutile or brookite 'With quart& ~4 

dolo.mlte waa ·observed ln vuggy ma•••• at coordinate• 1916 1, a·nct 1?40 E .. 

7h8 dolomite f9rma the outa1de of the TUg• &1¥l rutilated qua.rta oryatala 

occupy most ot the ·oentral Cflrlty. n.e well-crystallised titanium raineral 

occurs .on tb• -races of the curved dclomi te cryata la and as esaall Da.£se• 

embedded in the dolom1te. · !he history or the mas• is unknDlll• for a.lthougb 
/ 

1 t now rests on a , eoe.rse-gr•1ned igneou·s rock. 1 t might have beell earri·ea 

'there by the scraper 1n mining operations~ 

fhs la.rge mass or ccarse-gra1neit ·telkpar along the nQI"th wall of the 

West p1t at coordinates 2500 ~~ ana 2090 &. -contains a rerw: aall incluaiena 

ot a dark DJtall1e minere;l believed to be one of the t1ta.n1um minerals. 

On the north wall of the East plt at coordinates 2230 li~ am 3215 I . an 

.aplite dlk:o contains .oumpar&tively larce -.ss.,es of rutile • . Scatter•d 

pod-like ·l:ltsses of rutile occupy '& eentrally located longi tl.4d1 nal ps. rt1ng in .. / 

the dikG. llo ether oecurrenoe of rutile in J.&rtingtt waa aeen. 
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_ JC.ning for t1 tan1wa in th lrlatnet CoTe raa •tartea at the sur tao~ 

..mere weathering ot t.~ umerlying .1211terial haa greatly eon.eentrate4 the 

rea1stant l"\.'11le, The concent%"'$t1on of ·rutile 1& the oathered or- tresh 

l&neoua rock or the agglOZQ!)r te is so light that 1t ia 1mprebabl~ tM.t 

workable L'!epos1 ts would fOl"'St fre>m the e tne ring ot this typ~ ot rock alon • 

Ae the or~inal min1n~ operation WA$ 8l::(U)esstu 1,_ it ia pr1>bable that much f)t 

ths preasent pit wa · exca:nt-ed iJ1 1Pl6flt.lusr~ hit clay where tb: concentration 

ot rutile is JJtUch greater. The ~sent walla of the pit e.r ot weathered or 

altered JIB s~ive . igneous rock of th · agglol:lerttte. ed it soems possibl t}Bt 

min1ng ·o~ration W6re ocnt1nuea only ~11t~t distance into th1s barren 

-.terial. Tn1e 8Uggestion is in part s~stantiated by looal mner$ who -wnr 

e~loyed in the original operation. They repo:-t tha.t 1n the t pit a 

15-toot .faee of' rut il~-bearin& mate riel was work:ec! axd that the enclosing 

mtGri&l wae vh1te elay • . 1'h1s or i ginal operation continued until the 

umo.rlyina sulfide mons was reached. 


