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I Lrm -E I N F O R M A T I O N has been 
published about the occurrence of 
dinmonds i n Venezuela although 
di'-:5veries have been made over a 

área, especial ly d u r i n g the 
pas( decade. Current product ion i s 
imall, but it is believed that pres-

;tnt exploration a n d prospect ing 
fclfork w i l l lead to a greater appre-
¿tlaUon of the potential valué of 
yr*neruela as a source of genis of 
U d u s t r i a l stones. 
• S n c e 1946 considerable Nor th 
Bforican Capita l has been em-
Bloyed in large-scale systematic ex-
Thnlnalion of dianiondiferous a l l u v i -

»lj and i f thcse pioneering com-
fr»nies are successful, m u c h greater 
J*U*ily is expected to result i n 
J j * rpgion k n o w n loca l ly as the 
" ' O e i u e l a n G u i a n a . " 

Location and History 
- T h e known diamond fields are 
*» «ocated w i t h i n the State of B o l i -
^ * h ¡ c h has a total arca of 91 , -
V , -Vj^are miles and a population 
| ¡ J » 2 . 5 2 2 inc luding sonie 18,0ü0 

í^pports have also been 
' • a of dianiondifcrous a l l u v i -

the Amazonas T e r r i t o r y 
"̂ overs a total arca of 07,558 
miles and has a population 

1 ¿ É Í * ' » 2 8 inc luding about 43,400 
• but so far as is oíTicially 

"o niining has been done 
arca. 

sale of diamonds in 

Venezuela vi'as recorded i n 1912 at 
P a v i c h e ( lower Caroni R i v e r ) but 
there i » g o o d reason to believe that 
diamonds were produced i n this 
región, on a smal l scale, as ear ly 
as 1887. F r o m 1924 to 1927 i t be-
came more w i d e l y k n o w n that the 
lower reaches of the R i o Caroni 
w e r e diamondiferous and numer-
ous concessions w e r e granted to 
Venezuelans and to foreigners. 
Many were obtained b y promoters 
for purély speculative purposes. 
T h e owners i n most cases hoped to 
sell their concessions to late-comers 
at a h igh pr ice and leave the en-
gineering problems and the ex­
pense of systematic sampl ing to 
others. However , the few conces-
sionaires w h o w o r k e d the ir prop-
erties d id w e l l unt i l t echnica l dif-
flculties aróse w h i c h , w i t h l imi ted 
flnancial resources, they were u n -
able to overeóme. Consequently 
m a n y local concessionaires, w h o 
were also smal l merchants, set up 
stores on their properties a n d 
t h r e w their concessions open on 
condit ion that the gems recovered 
should be sold to thcm and al l sup-
plies and food should be purchased 
f rom their stores. 

D u r i n g 1925 the flrst whi te set-
tler i n the then completely un-
k n o w n terr i tory of the Gran Sabana 
discovered diamonds i n the a l l u v i a l 
deposits of several tr ibutarles of 
the Caroni R i v e r near its hcad-
waters . These streams are cióse to 
the B r a z i l i a n bordcr and the news 
of the discovery of diamonds flrst 
spread to B r a z i l and B r i t i s h Guiana 
because at that time Ihere w a s no 
ineans of communicat ion between 
this isolalcd part of Venezuela and 
the rest of the country. T h e flrst 

i n t i m a l i o n of this d iscovery to be 
received by the Venezuelan Gov­
ernment i n Caracas , the capi ta l , 
w a s conveyed i n a letter f r o m the 
Venezuelan cónsul at Manaos, B r a ­
z i l , w h o reported i n October 1935 
that gold and diamonds w e r e being 
m i n e d i n Venezuelan terr i tory and 
smuggled into B r a z i l . A n invest iga­
r o n revealed that 68 miners , a l l 
foreigners, were at w o r k some 15 
miles ins ide the Venezuelan border, 
I n 1939 there w e r e only 50 m i n e r s 
at w o r k i n the G r a n Sabana but 
by June 1943 the number w a s about 
1,000. S ince then the total has 
fluctuated considerably, depending 
largely on the length of the d r y 
season and the amount of r a i n f a l l , 
but has not fal len below 300. 

Although diamonds have been 
produced i n smal l quantities on 
the l o w e r C a r o n i R i v e r for some 
60 years , oíTicial records of the pro­
duction f r o m this área w e r e not 
kept u n t i l 1937 and those for the 
G r a n Sabana were bcgun i n 1940. 
T h e estiniated product ion f r o m the 
latter región for the period 1925 
to 1937 is based on var ious unoffi-
c ia l reports and Informat ion co l -
Iccted by the w r i t e r . T h e ñgures 
of the total annual output of d i a ­
monds f r o m 1940 to 1940 have been 
suppl ied by the Department of 
Mines, Minister io de Fomento, C a r ­
acas. 

The Diamond Fíelds 
T h e áreas f rom w h i c h diamonds 

are produced at the present t ime 
are the f o l l o w i n g : 

1 . L o w e r R i o C a r o n i a n d some of 
its t r ibutar les . 
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Production of Diamonds in Venezuela 
- - Lowtr Caroni River Gran Sabana Total Output, 

YMr t Other Areas Area Corats 

Up to 1937 73,000 Ixl 11,500 (x) 84,500 Ix) 
1937 13,242 1,500 (x) 14,742 (x) 
1938 13,600 2,000 (x) 15,600 (x) 
1939 7,969 2,580 (x) 10,569 1x1 

! 1940 9,801 4,724 14,525 
1941 5,549 23,868 29,417 
1942 8,373 25,675 34,048 
1943 3,385 19,461 22,846 
1944 5,345 16,692 22,037 
1945 2,541 10,228 12,769 
1946 ? 7 20,912 

(x) Estimaled. 

Stratigraphic Column 
Formation Description Age 

AUuvium Recent river deposits, flood plains and white sands. Quaternary 
(The latter are not known south o£ 7°N Latítude). 

Roraima Cross-bedded, ferruginous sandstones and conglomeratic- Trias (?) 

series sandstones, shales, quartzites, jasper and a basal con-
glomerate all íntruded by basic igneous dikes. 

Imataca Ferruginous-quartzites íntruded by graníte and basic Early 

series igneous dikes, especially norites. Paleozoic (?) 

La Pastora Volcanic Tuffs, andesites, jaspers , calcareous-schist. Pre-

series homblende schist and mica schísts. Cambrían 

Archean Granite gneisses and schísts Pre-

complex Cambrian 

2 . U pp er R i o C a r o n i and some 
of its t r ibutar les . 

3. L o w e r R i o Paragua and some 
of its t r ibutarles . 

4 . R i o C u y u n i and some of i t s 
t r ibutar ies . 

5 . R i o K a m a r a n headwaters . 

Lower Rio Caroni—This área i n -
cludes the whole of the C a r o n i 
R i v e r between the fal ls near i ts 
mouth and the junct ion w i t h the 
R i o Carrao , a right-bank t r ibutary . 
T h e p r i n c i p a l diamondiferous t r i b ­
utarles i n c l u d e : the R ios Pao, Santa 
B a r b a r a and L a Cebolla, a l l left-
bank feeders of the C a r o n i R i v e r 
and cover ing an arca of about 1 , 0 0 0 
square miles . 

T h e vil lage of San Pedro de las 
Bocas is the center of a l l the d i a ­
mond w o r k i n g s i n this área. T h e r e 
¡s a big i n l l u x of miners here dur­
i n g the d r y season (November to 
A p r i l ) w h e n the r i v e r s are l o w . 

Vpper Rio Caroni—Near its head­
waters the R i o C a r o n i splits into 
m a n y t r ibutary streams and loses 
i ts ident i ly under this ñame. T h e 

large diamondiferous área, cover­
ing some 1 0 , 0 0 0 square miles and 
k n o w n as " L a G r a n Sabana , " is 
bounded on tlie north by the R i o 
Carrao , on the south by the S i e r r a 
P a c a r a i m a , on the west by the R i o 
C a r o n i and on the east by the moun-
tainous cha in fo rming the bound-
a r y between Venezuela and B r i t i s h 
Guiana . A l l the r i v e r s i n this área 
are t r ibutar ies of either the R i o 
Caroni or the R i o Carrao . T h e 
chief diamondiferous streams are 
the R Í O S S u r u k u n , K u k e n a n , I k a -
baru and Aponguao. 

Most of the m i n i n g w o r k at pres­
ent i s being done along the course 
of the flrst two streams mentioned 
and i n t i ie ir numerous smal l t r ibu­
taries. T h e vil lage of Santa E l e n a 
is the headquarters of these m i n ­
ing camps, or "diggings , " and the 
favorite resort of local miners every 
week end. T h e y come i n to particí­
pate i n var ious gambling games, 
for cockflghts, or the purchase of 
h ard l iquor , none of w h i c h is per-
ni i t led on the actual "diggings . " 

Lower Rio Paragua—The R i o 

Parngua for n dis lancc of some 3o, 
miles between the vil lage of San 
Pedro de las Bocas und the sinaii 
sct t lcmcnl of L a Paragua on ¡ i , 
south bank has long been k n o w n io~ 
be diamondiferous. T h e mining 
w o r k done i n this orea has been 
l imi ted o w i n g to the considerable 
depth of water i n some section$' 
a n d because of rapids i n other». 
L a Paragua is the center of al l dia- ; 
mond n i in ing w i t h i n a radius of 
1 0 or 1 2 miles a n d supplies are 
brought i n by t ruck over an un-" 
surveyed d i r t road from Ciudad"' 
Bolívar, the capita l of the State of 
Bolívar, some 1 4 0 miles distant. 

Rio Cuyuni—This r i v e r , which 
has its source i n the north flank 
of the S i e r r a de L e m a bordering 
the G r a n Sabana, flows nor thwanU 
to E l Dorado w h e r e i t turns at 
r ight angles and continúes for some 
35 miles to the east before crossing 
the Internat ional boundary into 
B r i t i s h Guiana , w h e r e it eventually 
j o i n s the Mazaruni R i v e r . Dia-
headwaters and on the south bank 
of this r i v e r opposite the village of 
monds have been found near its 
E l Dorado as w e l l as to the east of 
i t . T h e chief south bank tributary 
i s the Río Venamo w h i c h for sev­
e r a ! miles forms the boundary be­
tween Venezuelan and B r i t i s h Gui-
anan ter r i tory . At E l Dorado, which 
i s the center of the present limited 
m i n i n g a c t i v i t y i n this área, the 
m a i n h i g h w a y f rom Ciudad Bolívar 
into, the in ter ior terminales . 

Rio Kamaran—This is the most 
inaccessible and least k n o w n of 
the diamond flelds and the river 
K a m a r a n , w h i c h rises i n the east-
ern i l a n k of the G r a n Sabana pla-
teau, ' flows eastwards into British 
Guiana and joins the Mazaruni 
R i v e r . A number of smal l tributary 
streams n f a r its headwaters have 
been proven to be diamondiferous. 

Other Potential Areas 
T h e áreas a l ready listed are those 

i n w h i c h diamondiferous alluvials 
are being w o r k e d , but there are 
several other places w h e r e dia­
monds have been found, including 

1 . Upper R i o Paragua and sonie 
of its t r ibutar ies . 

2 . Upper R i o Ventuar i , a tribu- . 
t a r y of the upper R i o Orinoco.^, 

3. Upper Río Orinoco above it» ' 
junct ion w i t h the Casiquiare,| 

T h e flrst l ies w i t h i n the State of 
Bolívar but the other two are i " 
the líttle-known Amazonas Terr i ­
tory. I 

I t is evídent that diamonds occun 
over a v c r y extensive arca i n VeD'l 
ezuelan Guiana , and future proS',' 
pec l ing may w e l l prove it to be 
m u c h larger t l ian is now generalb' 
bel ieved. 
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Geology 
Prac l ic i i l ly ¡lil Venezuelan I c r r i -

iry soulli of the R i o Orinoco fornis 
nart of the Guiana s l i ie ld w h i c h 
extcntls into B r a z i l and B r i t i s h 
fiuiana. I n the State of Bol ívar and 
lo the Amazonas T e r r i t o r y the old-
til rocks are granite gneiss, horn-
titende gneiss and schísts of A r ­
chean age. T h i s basement complex 
jms a f a i r l y l e v c l , peneplaned sur-

jcc on w h i c h l ie extensive rem-
nts of thick sedimentary deposits 
much younger age. (.See s trat i ­

graphic column on page 7C.) 
I n the greater part of the Guay-

ána shield the mctamorphic rocks 
oí Archean age have been i n i r u d e d 
Jjy granites, pegmatites, gabbros, 
iliabases, porphyr ies and aplites but 
tn the southeast sector, i n w h i c h 
Ues the Gran Sabana, the basement 
rocks are main ly red and grey por­
phyries, and a l l the basic igneous 
jntrusives are younger than the 
«ediments of the R o r a i m a forma­
tion. No fossils have yet been found 
anywhere i n Venezuelan t e r r i t o r y 
south of the R i o Orinoco and the 
ages of the sedimentary and i n t r u -

s ideral ion of the potenlial valué of 
this ri 'glon as a fulure diamond 
j)roducer on a big scale. Anotl ier 
cvcn more iniporlant factor i s , i n 
the w r i l e r ' s o j ) inion, the extent of 
Ihc or ig inal área covered by Ihc 
diamondiferous congiomerates of 
the R o r a i m a series. Remnants of 
these sedimcnts are found over the 
whole of Venezuelan Guiana south 
of (i° N lal i tude, a región w h i c h a l ­
though i l has been pcnetraled, has 
not yet been surveyed. T h e geol­
ogy of only a v e r y smal l part of 
this vast área has been studied. I t 
is of considerable economic inter-
est that the former geographical 
l imi ts of the basal conglomérate 
should be determincd as far as pos-
sible. 

T h e r e i s reason to believe that 
w h c r e v c r r i v e r s and streams have 
cút through these congiomerates, 
diamondiferous a l luv ia l s m a y be 
found somewhere along their 
course. These deposits m a y not 
be located i n the present bed of 
the r i v e r throughout its course but 
m a y exist i n oíd a l l u v i a l terraces 
w i t h i n the área dra ined b y i t . T l i e 
importance of these t w o features 

«¡ve rocks cannot be "determined,^ has not yet been recognized by 
" • • m i n i n g engineers i n their appra i sa l 

of the future of Venezuelan Guiana 
as a diamond producer. I n v i e w of 
the v e r y extensive área i n w h i c h 
geológica! conditions favor the oc­
currence of diamondiferous a l l u v i ­
als i n the State of Bolívar and i n 
the Amazonas T e r r i t o r y , these áreas 
meri t fur ther investigation. 

Diamondiferous Alluvials 
T h e r e are three dist inct types of 

diamondiferous a l luv ia l deposits 
present i n Venezuelan G u i a n a : 

(a ) Oíd r i v e r terraces. 
(b ) F lood pla ins and slope grav­

éis. 
( c ) A l l u v i a l s of present r i v e r 

beds. 
Deposits of the old-terrace type 

are more easi ly recognized on the 
L o w e r R i o C a r o n i than i n the G r a n 
Sabana área, although they occur i n 
both. T h e y have been noted as 
m u c h as 80 ft. above the present 
r i v e r leve! , although often only 
remnants of a once more extensive 
deposit now r e m a i n . I n some cases 
i t i s possible to trace the redeposi-
t ion of these older diamondiferous 
a l luvia l s between their present l i m ­
i ts and the ex is t ing r i v e r . 

T h e amount of overburden v a r ­
íes, but i n this type of a l l u v i a l de­
posit it ra re ly exceeds five feet, and 
the diamondiferous gravel ranges 
f rom 9 I n . to about 22 i n . th ick . 
T h e gravel , or " f o r m a c i ó n , " con-
sists of mi l i fy whi te quartz pebbles 
r a r e l y more than one i n c h i n d iam-
eter and about half consists of a 
s i l iceous sand w i t h grains less than 
1/10 i n . diamcfer . 

F lood p l a i n and slope deposits, 

except re lat ively. 
In the diamondiferous áreas of 

Ihc Gran Sabana only the sediments 
of the R o r a i m a series are found 
above the A r c h e a n complex and 
Ihcy attain a máximum thickness 
of about 8,000 ft. T h i s format ion 
Is Ihe same as that named the K a i e -
leur series i n the diamondiferous 
región of B r i t i s h Guiana . 

Ly ing direct ly upon the pene­
planed surface of the p o r p h y r i e s 
the Roraima series of sediments 
Consists of a basal conglomérate, 
»ome 30 ft. th ick , ferruginous sand­
stones, coarse congiomerates, shales 
and thin beds of green and red 
iaspcr, all of w h i c h have been Ín­
truded by dikes or s i l l s of gabbro 
«nd diabase. A c i d dikes are m u c h 
l'sa common and consist p r i n c i -
P f ' ly of micro-granites and quartz 
dioriles. These are the youngest 
tnlrusives. 

Tbe diamond deposits are m a i n l y 
found i n the sands and gravéis of 
•ne numerous streams and r i v e r s 
"»7«ng their headwaters i n the Ro-
™ m a formation. So far no dia -

, |»onds have been found " i n s i t u " 
Colana ^^^^ ^° Venezuelan 

i J ' ' ' . ' '« ' l 'eved that the diamonds 
j^na in the geologically recent al-

'•«'Posits of ex is t ing r i v e r s 
" 2 3 ! der ived f rom the con-

"aerales of ihe R o r a i m a forma-
M I T I M " ^ ^ geológica! reports sug-

that only the basal conglom-
f n i * " * '^'amondiferous, but more 
wn TK" '̂' " •"'•ser área has 

n that other congiomerates at 
'Y. '«^els in the R o r a i m a series 
•«o diamondiferous. T h i s i s 

••nporlant factor i n any con-
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w h i c h are located between the oíd 
terracc gravéis and the present 
streams, may consist of a l l u v i a l 
ílats, w h i c h are often under water 
i n Ihc wct season (the r i v e r s may 
r i se as m u c h as ñO ft. i n some 
p l a c e s ) , or they m a y be shal low 
deposits on s loping ground between 
the present r i v e r and the oíd ter­
races. Such a l luv ia l s v a r y consid­
erably i n depth, and i n the flood 
p l a i n s . the overburden i s often 4 
to C ft. th ick , but m a y be as m u c h 
as 20 ft. 

T h e thickness of the diamondif ­
erous gravel also varíes w i d e l y and 
extremes of G ft, and 40 ft. have 
been noted. T h e bedrock i n the 
lov^-er Caroni arca is either granite, 
granite-gnciss or a decomposed, 
basic igneous in t rus ive whereas i n 
the Gran Sabana it i s generally a 
sandstone or sandstone-conglom-
erate, a decomposed diabase ("cas­
ca jo" ) or a p o r p h y r y . 

T h e diamondiferous a l luv ia l s of 
the present pcrennia l streams v a r y 
considerably i n character . On the 
l o w e r R i o Caroni the diamonds may 
be found i n a h a r d conglomérate of 
quartz, jasper and rounded frag-
ments of igneous rocks cemented 
by i r o n oxide, or as hyper-concen-
trations i n loóse gravel behind na­
t u r a l rif l les formed by intrus ives 
a n d quartz veins that cross the 
r i v e r beds. 

Prospecting 
Prospect ing for diamonds i n V e n ­

ezuela has s h o w n that commerc ia l -
l y valuable deposits are f requent ly 
f o u n d : 

(a ) near the headwaters of 
streams whose source i s cióse to 
the scarps of the R o r a i m a forma­
t ion, 

(b ) i n o!d r i v e r terrace gravéis, 
( c ) near the junct ions of streams, 
( d ) above the na tura ! riílles 

formed b y dikes and quartz veins 
t ravers ing the r i v e r beds, and 

(e ) at the foot of fa l ls . 
Some streams i n the Gran Sa­

bana área disappear underground 
through flssures i n the sandstone 
and conglomérales l eav ing a d r y 
bed exposed w h i c h is h ighly dis-
sected by flssures and potholes 
for distances up to 3/4 mi le . These 
sections usual ly contain a hyper -
concentrat ion of gemstones. T h e 
loca l miners have observed that 
the greater the thickness of " f o r m a ­
c i ó n " or diamondiferous gravel , the 
l o w e r is the valué of the ground 
and vice-versa . Another feature i s 
that where the " f o r m a c i ó n " con-
tains a big proport ion of boulders 
or large pebbles it usual ly has a 
higher than rverage concentrat ion 
of diamonds per cubic y a r d and 
the stones are above the average i n 
caratage. These deposits are usu­
a l ly found cióse to the bases of 
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scarps at an elevation of aboul 
3 , 0 0 0 ft. 

Methods of Working 
T h e nic lhod generally eniployed 

i n w o r k i n g these diamond deposits 
i s pi t t ing and w a s h i n g the gravel 
extracted i n sluices and "bateas . " 
On the lower Caroni R i v e r in the 
d r y season (November -Apr i l ) a 
smal l perccntage of the d iamond 
output i s obtained by d ivers . 

On the G r a n Sabana there are 
concession áreas held by local and 
forc ign companies but none is yet 
past the testing stage. T h e largest 
producers are the local miners w h o 
w o r k i n áreas of free a v a i l granted 
to them by the Government. E a c h 
miner , or group of miners , is per-
mitted to w o r k an área of ten 
meters square to bedrock. T h e y 
are not permitted to use power ma-
c h i n e r y and are restr icted to p i c k s , 
shovels, bars, hoes, "bateas," sieves 
a n d s i m i l a r p r i m i t i v e tools. 

A g r o u i of flve or s ix men, sha- -
i n g equaKy i n expenses and prof-
i ts , begin operations by s i n k i n g a 
t r i a l i)it , aboul three feet i n d iam-
eter, to bedrock. T h e " formac ión , " 
or w a s h , is lested to see i f it is d ia ­
mondiferous and i f so the excava-
tion is gradual ly enlarged to the 
m a x i n m m size a l lowed by the m i n ­
ing l a w . These pits and excava-
tions are termcd " b a r r a n c o s " and 
i f situated far f rom a strcam the 
gravel is often washed i n thcm, but 
i f a supply of water is less ti ian 
30()ft. a w a y it is transporfed i n 
four-gallon kerosene tins to the 
sluices. A small amount of gold is 
usual ly present i n these a l luvia ls 
and this is caught by m e r c u r y traps 
or r i l I les i n the upper section of 
the s luice . T h e sluice beds are 
per iod ica l ly clcaned up and the 
heavy concéntrales recovered are 
washed on sieves. T h e diamonds 
are p icked out f rom among the 
smal l residue of diamond "satel-
l i f e s . " These consist of rut i le , " c a r ­

bonados," red and green jasper, and 
z i rcon . 

T h e avcrugo recovery on the 
Gran Sabana fleld runs four stones 
to the carat and tliose ranging fronj 
% to V< carat rcprcscnt some 50% 
of the total. T h e largest diamond 
yet reported, " E l L iber tador , " 
weighed 155 carats and stones up 
to 1() carats are not rare . About 
7 3 % of al l diamonds recovered are 
gems. T h e major i ty of thcse are 
free of l l a w s and transluceni , bul 
some 307o are colored or have bro-
k c n cdgcs. 

I n conclusión it may be sa id that 
of the three diamond producinK 
countries of the Western Hemi-
sphere the Republ i c of Venezuela 
today ofTers the largest potential 
área for explorat ion and devclop-
ment. Although it may never olTer 
scrious conipetit ion to the African 
flelds, it does possess suíTicient po­
tential valué to merit the attention 
of independent m i n i n g interests. 

Títaníum Takes on New Importance 
D E M A N D F O R T I T A N I U M pigments i s 
growing so r a p i d l y that large chem-
i c a l companies are unable to b u i l d 
plants fast enough to supply them 
according to Otto Herres , v i ce pres-
ident , Combined Metals Reduct ion 
Co.* 

T i t a n i u m dioxide , most opaque 
and whitest of a l l good pigments, 
i s gradual ly rep lac ing w h i t e lead, 
l i thopone and other w h i t e pigments 
i n better qual i ty paints . A l l h igh-
grade whi te house paints today con­
ta in some t i tanium diox ide to i m -
prove the h i d i n g power of the 
w h i t e lead. I n flnishes for re f r ig -
erators, w a s h i n g machines and por-
ce la in enamels, t i tan ium diox ide 
predominates. Large quantities are 
also used i n paper, plast ics and 
rubber, w h i t e n i n g toilet soaps, face 
powder and texti les. 

Rayón nianufacturers use t i tan i ­
u m dioxide as a deluster iz ing agent. 
Use would probably double i f ade-
quate quantities could be obtained. 
A new 7-mil l ion-dollar plástic plant 
erected by one of the large rubber 
companies is reported to be v i r t u -
a l l y idle today for lack of t i tan ium 
diox ide . 

Use of t i tanium pigments by the 
paper i n d u s t r y has increased tre-
mendüusly d u r i n g a few years to 
more than 30,000 tons a n n u a l l y . 
H i g h strength is imparted to l ight-
weight th in papers to supplant 
heavier stocks. T h i n paper be-
comes uni i sual ly opaque. Maga-
zines w i l l i)e publis l ied on t l i inner 
stock w i t h large savings i n l iand-
l i i i g cosis w h e n t i tanium diox ide 

*Abstractcd frcíiti addret* dellvered befrre the 
Colorado MInInx Auoclatlon, Februsry 1 8 4 8 . 

i s available i n suflicient quantities 
to paper manufacturers . 

T h e two commerc ia l t i tanium 
ores are i lmenite and rut i le . I l m e n -
ite is cheaper and more plent i ful 
and flnds its greatest use for the 
manufacture of pigments. Re la ­
t ive ly smal l amounts go into the 
production of ferro-al loys , cement­
ed carbides, and t i tanium tetra-
chlor ide used i n s k y w r i t i n g and 
as a w a r t i m e ingredient for smoke 
screens. Rut i le is used p r i n c i p a l l y 
for w e l d i n g rod coatings, but flnds 
use also for al loys. 

T i t a n i u m , as a deoxidizer and 
denitronizer , is one of the best p u r i -
f y i n g agents for the product ion of 
sleel and east i r o n because of i ts 
strong aíTinity for oxygen and nitro-
gen. It has become almost i n d i s ­
pensable for w e l d i n g rods, tending 
to iniprove steadiness of the elec-
t r i c are, and prevent embritt iemcnt 
of the w e l d . T h e output of rut i le -
coated rods has more than trebled 
i n recent years . 

Between 1937 and 1947 plant ca-
p a c i l y of the U . S. producers of 
t i tanium pigments w a s ex|)anded 
three and one-half times despite 
construct ion dif l icult ies . D u r i n g 
1947, the i n d u s t r y output w a s i n ­
creased approximate ly 22% to an 
al l - l ime high. I n 1948 expansión 
to somewhat s i m i l a r extent is ex­
pected. A n d yet of chemicals i n 
short supply , t i tanium dioxide is 
one of lile scarcesf today, and no 
ear ly end of the sliortage is fore-
seen. 

T h e r e are four U . S. producers 
of t i t a n i u m : D u P o n I ; National L e a d 
Co. ; Calco C h e m i c a l División of 

A m e r i c a n C y a n i m i d Co. ; and Chem­
i c a l & Pigment Co., a división of 
Gl idden Co. 

T h e Mac in tyre operation of the 
National L e a d Co. i s presumably 
the largest producer i n the world 
today, Product ion is approximate­
l y 750 tons of i lmenite dai ly , or 
200,000 to 250,000 ton annual ly . 

I n December, 1947, DuPont 
signed a long-term léase for state-
owned i lmenite bearing lands in 
north central F l o r i d a , believed to 
be suflicient to end rel iance on 
foreign supplies, it is reported, 
w h e n large-s.cale m i n i n g opera­
tions get under w a y . 

Gl idden Company's ilmenite 
mines are i n North Carol ina . Tlie 
recent company report states ore 
reserves are i n excess of requirc-
m e n t s ' f o r product ion of titanium 
pigments over the next ten years. 

A m e r i c a n C y a n i m i d mine opera­
tions are i n V i r g i n i a . New Plant 
fac i l i t ies went into operation u>. 
Gloucester C i t y , N . J . , last year. 

Large tonnages of i lmenite are 
mined i n open cut operations with 
power sliovéis and concentrated 
from beach sands i n F l o r i d a and In­
dia at re la t ive ly l o w costs. Prodiic-
l ion of t i tanium dioxide is a dif-
ferent matter, however , and re-
quires heavy capi ta l outlay for pro-
cessing fac i l i t ies . A modérate sizcd 
t i tanium diox ide plant at today's 
pr ices i s cstimated to rcquire a 
capita l expenditure i n the magni-
tude of about $20,000,000. There 
is no shortage of p r i n c i p a l H I N V 
malcriáis for ])¡gment production. 
These are i lmenite ore and sul-
l i h u r i c a c i d . 
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