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UNITED NATIONS 
J>03I6S 

INTf RfWEOIONAL SYMPOSIUM ON 

¡¡^JS^• <* ll00i,W «CM***!. H    ^    -   •   « ' «wencit IN THt IRON AND STEH. WW.,! , »,..,• A » 
woutniv TO DEVELOPING commues      2 ct h, r ,„„, 

11-26 NOVIMiCT 1963 . SVv JM! 
()fi«:iiii»l:   SFAMMI 

mm rv THE H^JUM^M^, /, vf. 
OF VAtiMINKS  1^ TM; EtisTMN  

By H.  Cao ral, J) i rector 

and  •. Bussi, Otmlo^fgt 

Geologica»   Institute oí  t'rugtt^y 

îhi. report deaerila .»priene« gained In th» «tudy and d«velop*„,t of Mtl 

lr<« m tepo.it ln ,he cMter, Republic or l'r,w,   tnt.nd.d to aupply the or*r-in« 

»«1.M1 irò« ««Ï atee! i^ustry, which i« being ^|ftp.a io .«„r Intana»   ^lrr. 

•»at. «Hd to »eke producta  in varioua »tage«, „f manufacturo  for export. 

Pruguv i. a country without much «»péri•* in th., o*t,active inLtrie*. ami 

with .1-o.t »one in it* exploitation of ^ta.H,,^ o,,. A„ it* .„„.«,*,„„ ,f 

•Hal.  i. eupplied by imported producta  in varino. .t«*r.  ,<  mmt*et»r*. 

îh»  M production of  ,oHod ,t*M   product«  i„   about   .2, OfM» W.   wr linntlBj, 

P*rt of which 1. imported and part roiled in L'ruguiiy. 

"*• »y HiHt ••Motion »s 7«. k* annually, » fl«,^ whieh im VHpy  |n.    bl(t 

which, .ceording to the growth cm, will  in<sr„at(  P.p,dly  in ^ m%% f<<w ^ 

H hue therefore been thought míC.„ary to é>„e.op our   Irò» and »t..!   industry by 

i^a.1», «d diver.ityi„f it* output,  which t. at ?r*.*ñt  .„.it* to the  rolli»« 

of .fl   for reinforced concrote.    At  the  .«* ti«.   t,n,   powlMlttl«. of miPPmm 

•twl «»de frow our cwn raw ^„j,^ w bcfng Bfirt cioa( |y ^^ 

The *«i.t«nce of iron or, depo.it«  in Uruguay ha» h**B known for «any y,.« 

*i»i»g «H*...!«« were applied io, a. ,„ ba„k rtH W|   .  hll4 thf> low CnmunftU<m\>t 

•f I  P*r haad of population   in th.- crly decade of th«   c ntury,  toother  with 

the lack of economic incentive, mnd,  it  l.|rt«.iM, to c«n»id*r the pcihiilty „r 

eroatin« an integrated  iron  and „to,-,   industry in l>lww>,     »v  ,.,,„.   circuitane, 

had ao developed that   it  waS   thought   pn.^ble  to ,„,„„,.,    H   llir„. „.^ ,.f   ^ , 

producta  in „ur own country,   uain« our  own mineral 

nth thia  i„mlnd.  al»   the exiating  infortii,* on   iron „r,   ^po^t.  .hich wen- 

capable  of  commercial  exploitation waa   inv^atigaUd. 

GE.6J-1407S 



'<•'• .1.   S'...., .      •,(. :( 

fur-   t^t'-tV!'   "   """   'n   '"''   P',Ht'"   1Un  nr   Ín   thln  MWm-  WhlCh n«0"»*^ 'o, the 
•">-.d.>   h-.-r. WK.,1,   th.....  rt,.p„si„  ,,.ri,   ,,.,„,,„„   ln   ,9.)6 

y "    "" '" "'""""    "   ''""<«"•  « ».... ,.f „ ,.rivat.    ,o,„„.t. 
....   r,„«„„   ,, *„,„,, ,„..„.,„„ ,„v„»ti(:.ti„„, taWl dr„„ ilt,,„tlon t0 

«••«rifi    ,u,< r..   i»-j1nSJts, 

..M..r .«.,H,rl„, ,,„.  lml(.1Mlltl„. or makl„8 t|K n lnv,„tigotl„n, .lt„ 
tin   n-Mourn..«  of . »»,• «^  ,„,..<,,..    „.    ,.      it »Kanons witn 
0|t(r     f.      , nt,N '   W,rk,mr thr""*h »ninnai   o1-RuI,ia(ltio,M,f   er 
nlt» mut iv«> I v  '>;   e..nvi.tt't.     * • ,.    • 

• ..-. —,;".:,, :.;,::: :;":;"„: «-" « - « - - 

- • :.,,»:;::'"• ?t r- "
th'w oi•nt°'!< •,h* —- 

«.pk, !' in thf   l^tinl «tuge8 of the 

-.tri»,,,,,, „„ ..„„„  ,„„,„,„, ,nt0t"  7   ««"*  -"»"•   *. Sto». 

' **""" ?"" "" " ""* *•*» »Mch * „„,„ «ork 

- --"'''':; r::r;/1 ,hi: ""i"t," mi- M^ * ««-»«- *•* 
tri.    lii'.BtlRi-ti.,n ,.f the driK.»u 

l,»tltut,.   „f   *„„„.,.   „nJ   , »"  "»*«   th,   M«,   0f  tho 

•• « .-„,,„, „,,r„ „, „;: ""• "i"""v- '•• "-«- -» .,«r,«od.. tolln. 

^•l::::::;-r:::;::::
,::;:::tr--"»--^ 

:; ;;:::;;:r:¡• - - - - *-~r"- 

¿flp» 



•••il i.      íSV;..i   .     l'îM 

ÍVchnieHl   Taptr/n.! 
p.'U'c    î 

f)    Scientific and technical advice   ,n .n.v  sub..,«,   .¡thin   its ,fra«u   nf 

reference,  ns rehired by   Ul  St..t,  ud:,ini«tr,-.t ¡ w ,1« partant«.  in 
relation to public work» in genr-.-.i, 

f)    Mvice of a similar nature at th.    r   ^st  or ,orporut*. bodies  «nd 
private  individuals. 

The present organization consist« o*       %m.-ul   utalni«trnt|.m .Hieb I« directly 

^»^»•ible for the museum and speeimer «We,,   „rv,  th»  administrativ, «,UUn, 

rrapoMibU for the finance« and staffing , -' th,.. or .»niautinn. 

the organisation also include«, » «„„al «eol.^eul  divido, and « divisi*« „f 

illogical   economic«,  responsible  for  th,   i*bo -cWI,*  of „i„lng trCtt»«loRy, 

petrography and mineralogico! chemistry. 

Finally, there is  a drilling servit, ,  wi „h .orkshop.,  .tore, und depots,  for 

the  use  of th. technical specialists wq-irert for ,li»cUmt working. 

A General  Inspectorate of , ine» was uttneh-d  tn  thr. (fool«*ml   fll.m,.t.. by 

th* U» pn.«ed on 2nd Kay 1933.    ïhis body U char«.-! with the Ministration of th, 

tonerai re.eurces of the country which, u„l«r th,  ,„vi„i„m „r the  law,  arc th«. 

property of the State.    The iitate Co„c,d„,  th«,  ri^t „,- corporate bodies „nd 

i«*»vid«ftl8 to exploit theoe  resources    ,miW  that such  Individ««!« satisfy th, 

condition.  lt»id do«, in th« .ining Cod«, *,* lir,.  interested in th. «pjoitatlo» of 
n»ln»ral« existing within the country. 

Pr« this account of the functus of tl<e illogical   Institute of liruguay aM 

of it« competence to cn^y «ut ime s triors in th. field of mini»« ,mi^rinP 

H can be clearly ,.OB that u t- u n pogl ^ to ^    ^ ^^ |y ^ ^ 

of c ire» ore depo.it intended to „upply the n(lti«n.l ir(,„ nnd .tBOl   indufttrv 

A complete plan of study hu. b*w deviai of th<   rtgioil whlch  incl(|<h.s ^.^ 

tal.ro,  and to which we will glve th. «*, of the  iron-eontainin« ,„«,  of Va,e»t«no. 
•ine« the deposit» found there or.   «art of •»  v.n- t •„.„        * p*rx û|   l %tr>   ,nr^'  i'itcr«<p atom-  which include« 
the  regio« studied. 

The plan worked out  by technical   experts   „f th,   l„.ti,.ut, »,,s crri-d  th, ,„«., 

with very few »edification« of  its orignal   fon.,   und r„v be d-crib-d  -,,   fo»,^ 

In accordance with the organic inn of th, work,  the   „, c, WUH  curriH , |t' 

under the supervision oí   a ehiei" engineer,  who .„.   in cW«,  (t{   llM   f(|ll.r:.t|ll|l(| 

who was  in direct control   of  the  „etrn^phir  und .ini»,«  ,.,borut..rV.   th,  drawl,,, 
office and photographic section,   the  sp,.cim„n  5t„res  nnd   th<,  ^^     .^    ..^^ 
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were under the supervision of n   resident engineer,   lesponsibl.-  to the chief engineer, 

and  nssistud by two nv. rs.-.-.-s,   on.    h.  ch.-:,• ,».•   of d.-MUn,'! >md  the  other of the team 

of surfuer  workers, 

Th<> headquarters  of  the  nro.v-rt kept  contact with the  chemical  laboratory una 

drilling servie. P   through the   nppropri.ito   sections. 

The  first .step wes  te rnnkr   (: topographical  map of the  region,  which covered an 

area of  140 km".    This v..rk we-s carried out by the  Military Geographical   Service, 

which rrrnde  the   «onerai   mops  to  r,  senio  of   |        j ¡j  OOP and detailed maps  to  a  scale   of 

1   :   2OÓ0.    These mnpK.  Wot ¡KM- with the  stereoscope pairs  utilised for the  survey, 

w«re  used   throughout without  difficulty 

The «pt.ciKli/,,«l stuff of th.   Institute wer«   responsible  for tho complementary 

topographic»! work    i   levelling and t'tchymetry. 

The map, and sk.-tcho« ;.r,,i;i),d during the preliminary investigations, whieh » .• 

«L,o undertaken by th. g^.oglBtH •>, the Institute, provi** a basis for a geological 
study of  the   region. 

'laving obtained the«. t-.p-gruphicuL   tnd  ^„logical data     it was nossiMe ta 

pro«.M,d with  wh, m.,h, obpetiv,   „(• studyin« the  .onma or strata of oro.    These task. 

could   he  divide   roM^ly   into   .urface    (ork   ,,nri   drilling.     The   surface  work  Consi.ted 

«.iln.y of  trennhin« in  ,  direction at  right   anRle,  to the  strike   of the ore sOMMI  0„d 

.•«CHvnt.n« to  n depth sufficient   to eliminate   the  surface  Wutl*ring,  .nd to allow 

i»tem,ls of 2<K   „,  „ dl„w  uI|ich ,ms moi.f,  thnB |nfflclentt  taklng the ^^^ 

»I   the bunds  into recount,   to ohtnin accurato  and cocete  information at the ,Wface. 
About  twenty trench,, ,,r..  l.«I,vntrÄ|   c,rresponding t„ ft ^   ^^ ^ 

of 2 'jOi* m  , 

11.- «rill   .,„],„ ,,.„• »,„„, by ,,,„,. ty,,t, Cl|u Ing,]Vi(jU   ,(|ma <h<it jrtiit rith 

-f-.   -h..t       Th,. „„,,. .,.,,   „„„,  ,„ thl. ,,„„.   proflic. M tho  tr(nehc> ïHh)   in oMi 

'"      ' """' "r"f"' ' •" "" '" " " " 1»«-*» —»-1.V th, flo„ Md heaá ot 
•Il      StUUllS, 

••"«rescop.c   , xeminution  beine  u.ìde  ,!t   ih,,   cuinp. 

»H..r  thi.  pri »inunary study.   t,u   su»,,,,,  wore  .,nt to  the   laboratory at 
-'•"*. v,.h„.   ub.u.t  J,. k,„  ,,,y,   Fh,r,   tlu.y _,    tpontLid  ttH   fonows   _ 
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Two series of samples were taken for each metre of drill hole;  these were 

labelled and placed in containers for subsequent control tests. The rest of th« 

•ample was coarsely ground, and, when sufficiently homogeneous, was quartered »o as 

to obtain a weight of about 250 g.  These sample, were then ground a second time to 

100 «w.h, and about 100 H  sent to the laboratory, the rest being stored m  «outreì 
sampleg. 

Sitali specimen» we.-o sent to the pétrographie laboratory for microscopic «u,. 

ination. 

tfct chemical laboratory of the Institute analysed the »«pie, for iron, «Hi«, 

sulphur, phosphorus and titanium. 

In the pétrographie laboratory the ore was examined under the microiicope by 

traut.!**«»* and reflected light, ta determine the transparent and opaque constituent.. 

Ail the plans required for the investigation were prepared by the drawing office, 

which was also used for the cartographic work. 

Having obtained all this information, the Mount of ore contained in the deposit 

was measured, and its mean composition - the main object of the investigation - mm 
determined. 

It will be appropriate at this point to comment on the work, which was carried 

wt «itirely by Uruguayan specialist staff and workers, in the light of the experience 
gained. 

It wa. only to be expected, having used almost exclusively ihn material ««»il*!* 

to th# feoiogieal iHtitut« of Uruguay, which IH not specifically ad«**« to «a» 

purpose, that difficulties would arise! bewehr, these were «„mounted in every CUM, 

the first modification was made to the drilling p-'ograawo. <«h*n the true 

geological structure was knowr , the 100 drill holes 20 m deep, provided for in th# 

original plan, were replaced by about 2(., 70 to BO « l„ depth. Their planimetrie 

location was modified as a result. 

In order to reduce the drilling costs, the sites to be drilled were determined 

with care, without using a rigid locating system, so that it va. possible to obtain 

with a small number of drill holes complete information r» I „ting to the dopait in 

depth, and to reduce substantially the final cost of the project. 

Under the conditions existing when the study commenced, the surface work and the 

drilling operations had to be started at the .„* time, with the rcult that the choice 
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of location of some  of the first drilling» was not altogether satisfactory.    To 

solvo this problem the work was arranged n« follows: 

- First,  n topographical  survey of the ore-bearing area« was prepared 

- Profeti*« and trenching was car   led out to enable  th* •ubterriui««, strwrturs 
to he  inferred, 

- H«lly.  the drilli», „He. „cro lneatcd omi drimng opemloM „„ ^^ 

f« thi» .ay th. «o.t of the prep-•« ,„. „dul>rf eon,idjrobly ^ tbt 

ol   the. »(,rk »un necelt-rstcd, 

'•» of th.- Ml„ d,.»b..ta ra thc lMl, of „lah-perfor,»,,,,. ettMn% 4rlm„ 
^nt,  -hie,, mlt taTO  ,^fc4  „p the ,crk>    Briiu M  tn w  u>ed rtich       «« 

»: "; rlriri"for mokiB8 ur"e-"— *»• "* »-'. AHhoUgh,. TO. zi. ,vrp : "n "" •"*wMcb h'd *->—• *»• •**.— - *. «rawuiiCKs  of low ratr   ut>netr'tt1<in    n,  i 
n.ed to ....   „t     ,    K .P" 'rJt'"n-  ***  ,0rSt ""°»* <" "rill ere obt0,Md,   „nd ,„. 
,            /'"   " h0t'  •",rt •«P«!^* the  I„terpretnt,c,„ of the .„pu   ln CMe. 
where the  Mount of core  recovered «„. .„  ,, * 
.»t.hu.hed. n „„ ."" " "on-"1'lent-   »« •* '"du.try 1. 
«Mill»       '• ""*""' t0 "*• fUrth0r "«M«- u.tM 1HllI„a e,uil»»„„, de.l^cd .peclMly f„r tho p^,,,,,. 

«a. „.M,.^ .,„•„„*:: ,;::;:: r " "•uu" *•nit th°roby •«—• 
routine Untin«. *»T»«it, at any into for 

<Wy the railway t. available   for th.. *. 

" - - - -,„,„ „r ff; h :h;: :;rri °f -Mt - «*•*•>•. -* » 

—„. *- ..he ,«„,.tr„:    ;it
b:7en * "unp "•*t,w '"b—•• «» 

' »• «- P»..M.i.v ,.,     ',. " '•"ntCV,dC-    " "°""i b« --»T to more   7 n pi d and   frequent tenffi«     * 
he .sptt.iod „p. q tnt t,afflc»  to onnblo the work to 

'»»«  RtM»|,»Rip.,|   studv     Uui  dri.,. 

inve,tiimtfons of th, illrr.,c„  ,..„."   " ^^^  «* *»»  Pétrographie and chemical 
•...pl*.,«ddriM   core.,  enable* th. geological 
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structure of the  iron oro  »tritt.-, and th.. mean concentration and ..mount  of  the  ore 

tested, proved,  probable and possible-,  to be   established for the iron-containing 
zone  of Vaici tinos. 

Only a part  of the  deposit« hns  so  Mr hern  Inv« stilted.   oil.  J4  h..ring» 

representing a total of  J   :>n<) m drilled  and about  2   ,K- ,l!mpitlS elected,  classi fi,d, 
analyzed   .nd stor«.d. 

The  information given bo low reißt,.«  to thr   part  of th..   deposit  which was studied 

but tho preliminary results  suggest  -, high degree  ef uniformi t.v owr the  who!,  of   thr 
region. 

GEOLOGIC*,. ST^rr^); 

The principal minerul-boaritiß «one  in the-  secto, studied  CIINìSì.*  of  struts with 

a mean thickness  of  30 m, which form part ..f an antic 1 ini cai   f,.|,| * {th ¡ n axis of 

N 70 W.    The dip if.  constant between Ai- and 7< ®.    Virion.  firsun-R f^ve   I.d to 

displacements of the blocks with «sport to oech other,    ¡.ach  ..f  th. ^t- Mocks  fornii 

a ridge of  the highest parts of the r»«ton. 

UWJrWf 

The surface  samples of our iron ore  have  -. certain similarity,   ¡rem n pétro- 

graphie point of view,   to   the  itnbirite  of  Brazil   described by   ..  Vn.n K.Dot,   II. 

and they have been so identified provisionally. 

The minero!   itself connists «f we U-*tratif i< à beds  «f quart/   .,«!  h.-natite, 

Throe main pétrographie  type.,  cr.r,  be distinsi.si» d   1» the   ^incipri   mineralized 

bod, which are  ali   conformable with t».   cxnont d rd»i!ic;d  struct»!-.-.    The«*   err•: 
Wofflftl i^biTiVt   consisting of quart*,   tiujUte and -»n«n«tit. .       »  f.nt,   this 

represents a deep mit amorphic  facies  of the trci.nit. , 

The fr.-shly-extracted rock has the  following mne,al„gicni   en, ,,«Iti„n by volume- 
magnetita 3,,/1( 

•agite 3cç; 

quartz ì2/a 

Feidsaatliizo^  HflfatrUfî i   resulting from the mUasomatic growth of u-: croci Ine on  the 

rock described abo^e,  or  from tho   'ir.jction'   of „arrow v« it«   rf feidspathie quart« 

parallel to the  secondary folirtlon MKì de termi tú ng the   fin.î   bed-b/-bed   structure. 

fYV9VflA\* a^4 »..ap^^ed mÚM.>    Prnm tho  economic  point of   view,   these   f*n both 
be   considered to  be bat-en rock. 
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rn ord„r to cicalate the  tonnage pro.cnt.  it was noc«»«y to rofor t. the exact 
««.•ologicnl  .truci.,,,.  ,inrI tn  obtaln th<;  vuluafc8  of (neh of the  thr^  tyiKs  ofmlMrai 

p.-t..ont in th,   r,rrif,rou. deposit«,   a, the-   iron conUnt varie,  signifie^ frm 

one type- to another, 

t    OC ch-mienl  analycc. Víírt. nnde  of tho norBftl  lt,MrIt()f   ^.^ ß ^ ^ 

-«ton, of 3 *.    Thfc   r.M.^thi.oct itnbiritc  |. n   lv„  frc,qutntly oe ., 

o«ly 1,0 nnaly.,« »ave bc,n aad»,  indicating ., mi-an iron content of 1*. 

j '«le rock conerei! to be barren contri».   loas than 10;, of iron 

j Ml  «*«. analytical  r.aults have buen obteinod by aeld attaftk on thc  iro„ ^^ 
»hich moans that only tin   ivdiicihl     ,.„„„*).    ..     ,. * »«»«»•, 

{ „. y i-, ductbl.   cnn.tHu.mt of tuo on- vu taken into ««rant. 
The «1«. ca.cUntion .„,„.. ,„l(,ly t0 thü priMlpoi 

than II) . In tM*iK..i. «or» nogloetod. 

*-~t «I.,», „ttH „e ,,.t.d „xeU„1Vülyi    tUi ^ »* 

'"*u wiucn ran be worked.     Tn nrirK + 4^«    *».      *,,, 1     to -. H    »K    ,.      * addition, thc utilizabl« volume extends 

j     >lwt I...n „.„ bo ,,r„»o„t „t „„„I, ,r„llt<.r ¿„ptn,), 

.i .Jt::,:::;::;;: ;:","n" d,--id •*- - - - »«— - - „,« 
Pt.rt of   thr d«rf,ait  inv.stjigatod: 

Aptotado . ig 

ísabcl 13.S 

i.OVi'fthnB ; 5 

totaliln« 46.5 million  tornire. 

AH  fur  nn  tho   ¡ron MI,*,,.,*   I 

- - : .;;:::, 71:;:^inciudin8 tho ,b^' 
"' :-,:::::;T:::ir;;;;i;:;;::ri; * »~ —«-. - * «, 

tin   nun emtont appreciably,  to rbout  T-  i« *u 
<>r normal   itnbirit... 3 /0 in the »*>«» 

CI 



it rimirai   , a\Kv, ,k, | 

«, «hl. oro 1» ,„„ in !,,,„, tllo „„„.„„,. „,,„„„ ,.„ ti ih,th_ p ,( cin h   ^^ 

directly for ration,, or vhoth.r It „oUld bo nect.,,lsry t„ C1)nl!,„tl. ,tl. , „,, , 

morato the ort before use, 

Euch an oro, «Iti. ,. „InpK  ..r,.cW,:   a„d „ „,,„„.. sl„   ,„. ,.,    , ^         ^ 

to i«. a.»,, »„ ,„* prt.pcratlf,n.., „ oonc„nl,,,t,.i „x,„..in,(,,ts in ^ M„„:,t(,;,;; 
«brood ».«„, ,hora t|ut u ., !>oMlbu. ti- |irjrtici tithmii ;¡irr)n ^ oinci|ti  ^ • 

»lth m Iron «»tont of nlmn,t 7,-,.. ,md   .  rt.e<,v,,.y froni t, vl„,„  .,,. „,. ' 

Co„.ontratio„ tria!, h„v,,  b,,„ m„,(   „„ lM, , ri    ,,„„ „„„ .^^   

«par,tl„„ tcchni,,«,.,    tho ro.ult<.  ,,,u.„ „,.ri  .„tu|.tt<;t(,ry „. „^ ^    ^  ^ 

^„..lon that the „roduot i.  obtain..,,, «.„ ranl„Iy „„„ „„„„^        ^ 

•oparotlon,   and »IH ,, bettor oxido  recovery. 

Tho peptization tri„l. b„«   donon.trltod th,   p•..ibl t « I» . f .M,;in¡„„ „.„..„ 

«ith TX, Iron, 0.OJ» pho.phon,.    , .„„,„ „,„„„, ,„„  ,.,.., .,„,..,    .,,,, ,.„„,,„ 

no  al maina or  limo. 

A, the  parties .llu  is sufficient.   ,/,..   about ,  ^  th|   ,„„„,,, |||y |(f ,, 

as a method of giorno rut ion could u.ls,, bo  eon.icWM 
COMBUST f,ffî 

The folding Oonelu.ln„.   C,n b(!   drl„   irn«  fch,  r,.*,Us  .„• .„„. ,tl|lJv  ßj.  t||fi 

containing ».one uf Vnlentine.; 

1.      The „udy of lron ur, d>iposltg in ( th  t. mf t< J[U. rimp ytms    (i(| hi> ^ 

.«••..fully with the or*ua,i:tlf,„ ,,wl  tb,  „*,„„,,  at   UK   .11..,,,*,,,   „r  lhf 

Geological   institute  of Uruguay. 

i.      On tho ta.,, „, the „rov.d ,.nd r„,!hl.   ton*.,,, ...t^H..,,!  ,„  ,„   ,t,„lv.   u 

crm be estimator! that 46 5 miiH„r   t, ««.    *• *na* ^o,3 mtllior  tons  <>f   ..n.   m    profit   ir.   th«   V...I, ntim F- 
zone, 

Th, po,.ibl, reserve« of th.   mim-r.i»*. -,  r^r<n e..n  ,„. ,.Hi;,..t, .,  .„   ,,.„,,,,.„, 
tonne s. 

Tho neon iron  intent vnrio. between 36 lin4  3,, ..v,,r th,  wh< ,.    „,   th.   ,.. ,,kU 

Th* ore has a si.pl«  rtmtu, rjK, contains a,. rtz.   „it,.    n,    ,,.„„ ,txi^   |f.' 

the  form  of magnetite  and brinatiti . 

The iron i.  present in simpie ernenn.!« which ,il!   crtriniy . n-hi..  ,   .,.„. ,ntr..lf. 

with 6f-7(^ ir„„ to  be.  produca with „r  iron  r.-o,.v,.ry „f v2-'Hi. 

3. 

4, 

5. 

6. 
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7.      Th.,  iron oxide  portici.   si¿e  i¡=  about   J  mri. 

f..       These  conditions  indicate   the  possibility oí   applying gravity  separation  (the 

Humphrey »pirn!)  or w^pntic  c. nc ntrr.tion, 

V.       After  «uitnblr   pre»;tr,;tion  the   or,   cn.,l<l  be   pcllotized  or  sintered,   to  Sivc 

a final  product with  •> high iron  content. 

10.    The net eo*t  of   the study amounted to  n.0023 dollars per tonne  of ore, covered 

by equal contributions from the  pronotin» company   ;nd the ù.ojcgical Iwtitutc 
of Uruguay, 
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