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I.-     0MSRAL ASPECTS OP MINIMO IH PBRU 

Peru is locateci  on  ine '.¿cal Coaat of South Àratriea» 

eovers  un area exceiciry one million  two hundred  thousand 
kilcMMtan 

square/ and  its population ia  estimateci at 13 million 

inhabitants. 

The peruvian  territory is  divided  lengthwise  by  the 

Andean Mountain Range,   forming  three  zones oi" a well-defined 

natura:     the  Coast,   the wiuth whereof  does not exceed  00 

kilometers,   except m  the  Northern part of the country»   is 

contiguous  to the  Pacific Ocean and   this  region occupies 

a  tenth part of  the area of the  country;     the Highlands 

(Sierra)  formed  by three great Andean mountain ranges,   occupies 

one fourth of ?eru'.> area;     the   third  zone comprises  the 

jungle,  whose main feature  is an exuberant vegetation which 

to  cate,  has prevented its  incorporation into   the  country's 

©conomic life. 

Upon emerging, the Andean mountain range has provided 

intense and diversified mineralisation, constituting a fun- 

damental resource  for  Peru's economy. 

The mining  industry,   initiated  during  the Inca age 

with the exploitation of gold,   silver,   tin and copper» 

was greatly  advanced  during  the  Colonial  era,   and continues 

today as one of  the  country's main resource.".     During  the 

Colonial era mining activities were  directed  extensively 

towards the  search for,  and exploitation of silver and gold 
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ores, ac well as the extraction of mercury from the r@- 

knowned "Santa Bárbara" mine, which continuos to be ex- 

ploited to this day.  Tre association of silver with lead 

and zinc minerals allowed the awareness of important pros- 

pects from that time;  the installation of the first ore 

treatment plant at Casapalca, by Backus & Johnston in 1925 

led to the real initiation of zinc production and statis- 

tics show a production of 204 UT  of zinc in 1933. 

II.- IMPORTANCE OF TH2 MINING INDUSTRY IN PERUVIAN ECONOMY 

Non-ferrous metallic mining is a purely export-oriented 

industry, since internal consumption is under 2%  of pro- 

duction. 

As may be observed in chart No 1, metallic mining has 

participated in an ever increasing degree in the total 

value of Peru's exports.  Prom 1950 to 1968, it has grown 

from 24.5%  to 51.1%, i.e., a value of US$ 46.0 and US$ 442.3 

million for the foregoing years. 

During 1968, metallic mining exports consisted of the 

following: 
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Metallic Coat.      Valut 

Gopper 206.5 233.8 M.t 

Stlvtr 1.0 6Ô.0 15.4 

Iron 5,450.1 63.3 H.3 

line 303.8 33.2 Î.5 

Lead 153.6 29.4 6.6 

othl>r* AA U'6 3*3 

Source:  General Customs Super in tendency. 

According to the value of 1967 exports,   the itea 

equivalent to Others in chart Nfi 2 was composed of 35.0$ 

bismuth,  13.6$ molybdenum,   13.6$ tungsten and  the remaining 

26.6$ a combination of cadmium,   antimony,  gold and othera. 

The Gross  Production Value of  the Metallic Mining 

Sub-Sector during 1968 is  shown on chart N2 3,  divided 

according to the percentage distribution obtained for the 

year 1967. 
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CHART Wfl 1 

Millions USÍ j| 

utilised in the Counties 268.8 65.3 

Itsœune rations                                         81.3 
national 

Purchase of/goods ana services       59.3 

18.4 

13,4 

Taxes 54.0 it «a 

St investment 94.2 21.3 

Utilized Abroaji J.53.5 34.7 

Imported Profits 74.8 16*9 

Purchases abroad 34.5 7.8 

Depreciation of Assets 39.8 9.0 

Interest charges 4.4 
442.3 100.0 

Source: National Mining Society. 

Preliminary estimates for 1968 indicate the parti- 

cipation of Mining in the  country's Gross National Product 

to the amount of between 6.1% and 6.2%,  not  taking into 

account the contribution of smelting and refining activities, 

which have  been included as a Manufacturing  contribution. 

Chart N2 4 shows the sectorial composition of the National 

Gross Product. 

Mining employs 50,000 workers directly,  and indirectly 

provides occupation to an equal number of persons through 

transport and manufacturing industries. 
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Since mining is a basic activity for the national 

economy,   the Government has given the  highest priority 

thereto,  with  the  objective  of achieving  a growth of 5.5>* 

up  to 1970 and   11>  between 1970 and 1975.     Che latter ex- 

pansion is fundamentally based on the  increase of copper 

production. 

For the  purpose of submitting a clear view of mining 

activities in  the light of their true  figures,  Chart IÍ2   5 
of mining companies 

shows a consolidation of  balances/covering  the 1967  fiscal 

year,  Profit & Loss accounts and additional information 

concerning number of enterprises,  ¿lining  concessions and 

an analysis of income and  output.    A distinction has  been 

made between Large  Lining and Medium-Small Mining;     the 

former group is  composed of  three companies whose individual 

production values exceed  US$10 million  per annum;     specifi- 

cally,  these  are  Southern Peru Copper  Corporation,  Marcona 

Mining Co.  and  Cerro de Pasco Corporation,   all U.S.  companies. 

III.- ANALYSIS  OP LEAS AND ZINC PRODUCTION  IN P2RU 

The most  recent statistical figures  covering mining 

production presently available are for 1967.    Those per- 

taining to lead and zinc and set forth on Charts Nos.  6 and 7 

for a total of  157,627 LIT of lead and 328,904 KT of zinc, 

contained in concentrates and ores. 
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40.41 
4S.4S 
3.40 

27.2» 
55.24 
70.75 
3,Ôé 

ét.tS 

55.00 

12.00 

§7.41 
4«. »7 
St. 12 

13.SO 
10.41 

410,Ìli 

3,254 
334 
14 

104 

3,704 

920 
a.cu 

477 
47 

223 

407 

4,04* 

2,404 
1,272 
3.113 

13J 

1,234 
170 
12 

434 

i.012 

12,442 

421 

24 
2,043 
2,040 

231 
24 

5,211 

157.127 ¡ 
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in ? m y 
Tabi« 6 

W&stm 

Mort« Chic« 

iwr 

U1.M7 •3.5 

4,019 2.6 

3.70* 2.4 

5,211 3.3 

12,M2 t.2 

U7»ê27 100.0 
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•TABLE    7 

PRODUCTION OF ZINC CONCENTRATES -  1967 

C  E R O 

Lina 

Xillococha 
Sanco Xiaero - Huarochirí 
Cerro de Pasco  (Catapalca) 
Cerro de Pasco  (Yauricocha) 
Tacsacocha 
Pacococha 
Huaapar 
¿ancandár 

Junfn 

Kâraidos Negroa 
Rio Pallanga 
Volean Mina* 
San Ignacio da Horocoeha 
Yauli 

Gran Bretaña 
Sanca Rita 
Puqiuococha 
Carcaauquio 
Cerro ca Fasce  (Haar T.y t.Cffiat.) 
Carro 4« Paaeo Qtorn corta) 

Pateo 

Mil^o 
Chungar 
Il Filar 
EI Irocal 
¿iuarôn 
Carra U fmm (Carra) 
Atacocha 

¡jylauco 

ijn*ra 

mmmm 
Saat« Toribia 
*Ma*aa 

UULU 

latte« Misara - 
Sarta*ra Chi Ut« 
Sayapvll« 
~,4f    4§ta»tííl 

lartaarm Quirvvlla* 

fn»-f»tals 

Proùucto 
Concent. 

La 
2n 
Za 
Zn 
Pb-Af-Cu 
Zn 
Zn 

la 

Za 
Zo 

la 

Za 
Za 
Zn 

TM  Conc. 

46 
60 

31,173 
19,610 

671 
3,161 
5,736 

63,716 

1,372 
8,887 

24,289 
3,205 
».805 

922 
4,620 
2,279 
1.870 

36,819 
5,471 

li,972 
452 
569 

12,413 
25,302 

231.113 
24,193 

Ley % 

16,725 

55«,451 

6,745 
510 

1,255 

2#5©7 
Ü. 324 
2,112 

111 

1,122 

27.3*6 

50.03 
49.95 
59.92 
51.10 
13.86 
49.80 
57.33 
49.70 

55.10 
56.59 
58.75 
50.21 
55.20 
56.00 
58.48 
56.14 
44.13 
57.26 
48.26 

Cont.Me 
T.M. 

58 
47 
34 
50 
54 
49 
56 

.23 

.71 

.09 

.80 

.5C 

.64 

.37 

57.00 

11.91 
51.55 

55.fi 
53.64 
54.05 

50.00 

23 
30 

18,679 
10,021 

93 
1,574 
3,288 

34,724 

75Ó 
5,029 

14,270 
1,609 
5,442 

52 
2,702 
1,279 
3,914 

21,083 
2,640 

9,883 
216 
194 

6,306 
13,790 

114,724 
13.638 

9,539 

291,420 

3.504 
265 

3,76* 

1,420 
10. SO» 
1,133 

l,5éi 

15,1» 



-    13   - 

Table ? 

SUR CHICO 

Huancavelica 

Corp.Minera Castrovirreyn* 
Chavín Hiñes 
Buenaventura 
Castrovirreyna Metal Minai 
Banco Minero - Huachocolpa 
Banco Minero - La Virrayna 
Aria« Davila,  Jesús 

Sub-Total; 

SUR 

•reata 

tal«« 

f a t 4 u 

Producto 
Concent» 

Za 
Za 
Za 

la 
Za 

TH Conc. 

4,159 
3,913 
é,610 

575 
1,889 

311 
7S3 

18,240 

2,592 

1,994 

4,317 

«.905 

§2«,147 

Ley Z 

58 
54 
58 
55 
54 
56 
54 

.51 

.37 

.51 

.82 

.42 

.62 

.28 

14.07 

54.31 

Cont.Mat. 
 T.M. 

2,433 
2,127 
3,868 

321 
1.02S 

176 
425 

10,371 

417 

i,©*4 

61.5« 2,§51 

4,159 

<r*lF g WTTI 

MmMtÊjtmMmJLMmJÊ 

IW.411 

hm 
13,106. 

10,371 

4,159 

iàvWP»tP 
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PSMft of tht sine rad load concentrate« war* utilised 

for »a«Itín¿ and refining thereof in the country.    The 

•tatietieal figures covering refining for 1967-68 aro *• 

follows: 

CHART Nfi 8 

«TALLIO PR0PPCTI0»»BPQyyATT9|f 

(Metallic contant« in M.Ï.} 

Production 
1967        1968 1967        1968       1967 1966 

Ute tro lytic 
Ufi« 61,659    65,788       3,734      4,035   60,514-    60,69t 

Powdered Zino      1,376      1,522 

Sine flulphate 36 722 

49      1,032 

29 36 

63,071    68,032       3,812      5,103   60,514     60,6» 

Heotroljtio 

Sheet   lead 

Lead - U Hu- 
ri uà 

Imma - fcleauta 

81,651    86,346 

26 37 

5,566      3,542   76,61?     81,105 

2« 29 

4 

42 

95 

13 

2S 

4 

4$ 
101 46 

10 

29 

81,618   §*f421       3,695      J.iU   Tif$€é     81fi44 
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Concerning zinc and lead, Peru1« export« equal pro- 

auction;    consumption  thereof in the country amounts to 

approximately 5,000 IC.T.  and 3,500 M.T.  respectively}   thus, 

lacking full production statistics for 1968,  those cover- 

ing exports will be used. 

During 1968,   303,800 M.T. of sine and 153,600 M.Î. 

Of lead were exported,   the value whereof represents 7,5 

and 6.6% respectively,  of metallic mining exporte -Chart 

!• 2-. 

It is important to point out that lead and zinc 

production proceeds basically from the  exploitation of 

complex minerale and ores,  wherein silver is the most 

important element —Chart Mi 9--.    Apart from copper export« 

from the Toquepala deposits owned  by Southern Peru Copper 

Corporation,  production of Ou-Ag-Zn-Pb mining is as follow«i 

fine« Content  (Thousands M.Tfi  Yaluee (Mill ,01«, 1 

Ospper 74.5 75.8 

•Uw 1.011 66.0 

***« 503.« 33.2 

*»•* 21.4 

A large portion of export« prooeed from the six amia 

deposits owned by Cerro de Pasco Corporation, which have 

Jointly produced during 1968, spproximately 35 thousand M.f. 
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of copper, 62 thousand M.T. of lead, 165 thousand M.T. of 

ainc and 354 M. T. of silver; since this company owns 

its own smelter, it has smelted and refined therein its 

own copper, lead, silver and approximately 60 thousand M.T. 

of zinc production. In addition, it purchases concentrates 

and minerals from various companies in order to produce 

approximately 33 thousand M.T, of refined copper, 15 

thousand M.T. of blister copper, 81 thousand L:.T. of refined 

lead, 61 thousand M.T. of electrolytic zinc, 522 K.T. of 

refined silver, 92 M.T. of silver contained in the copper 

blister and any number of refining by-products.  Barring 

the Cobriza deposit, which produces only copper, Cerro de 

Pasco's other five deposits produce copper, silver, zinc 

and lead. 

Likewise, the remaining lead and zinc mining, composed 

ôf the aub-seetora denominated Medium and Small Mining, 

•hares insofar as production is concerned, the same features 

M Peruvian Mining, i.e., lead or zinc contents are lower 

la value than the silver content. Chart N^ 9 details all 

producing units who exploit complex zinc, lead, silver and 

copper ainerals, and which in 1967 have jointly produced: 
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Pines Content 
m T.r       m 

Lead in lead and  copper Concentrates 157 627 

Copper in copper and lead Concentrates 20,605 

Zinc in zinc Concentrates 328 904 

Silver in lead,  copper and  zinc 

Concentrates 722.002 

The aforementioned Chart Nö 9 details National 'N) 

producing units    and Foreign  (P) producing units. 

Comparing these figures with the foregoing  as exports 

over 1968,  it is obvious that approximately 50  thousand M.T, 

of copper proceed from deposits wherein no significant lead 

and zinc values are to be found. 

It can be indicated approximately that the  silver 

production derived from the  exploitation of complex lead, 

zinc,  copper and silver ores  is valued at USG50 million, 

zinc at US$33 million and lead at US$29 million. 

^^    IMPORTANCE 0? PERUVIAN LEAD AND ZINC PRODUCTION IN 
WORLD MARKETS 

Peruvian production of  lead and  zinc represents 7.6 

and 5.5% respectively,  of world production,  placing Peru 
producers 

among world/ as the fifth producer of zinc and the 

sixth of lead. 

Even more outstanding is Peru's participation in the 

International Trade carried out with the foregoing metals, 
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since in 1968 her zinc exports amounted to 303,800 M.T., 

estimated at 12# of the world's volume of exports,  and 

her lead exports amounted  to  153,600 LI.T.,   equivalent to 

11£ of world  exports of  concentrates and Lie tais. 

Peruvian zinc production has increased annually at 

the rate of 10.7£ during the period 1959-68; this rate 

exceeds by far the rate of world consumption, estimated 

at 4.9/» per annum, the average during 1950-68. Concerning 

lead production, growth amounts to only 2.1# per annum, 

equivalent to the growth rate of world consumption over 

the past years. 

V.-       FEATURES  OP PERUVIAN LEAD AND ZINC DEPOSITS 

Peru's lead and zinc production derives from replace- 

ment  and lode  deposits,   the  ores whereof are mainly 

•ulfosalts        of  sine,   lead,  copper and silver.  The lead and 

zinc  mineralization in general  presents a continuity of 

irregular depth;    in some caser-,  it has  been noted  that 

lead values decrease with depth,  whereas zinc values in- 

crease —here  we have a partial explanation of the high 

rate  of increase in zinc  production with regard to lead—. 

Mineralization  is usually distributed over a vertical 

distance upwards of 500 meters,   barring certain cases such 

as Casapalca in particular, wherein it continues over more 

than 1,000 meters. 
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In general, it can be stated that in deposits of 

a complex mineral type,   the silver   *»itt«      is higher than 

the lead or zinc contents. 

Mineralized orebodies vary from 20 million tons of 

ore  to 750,000 tons;     such types of deposits yield approx- 

imately Ó5;í of national  production;     the remainder is 

extracted from lodes of diverse  sizes,  mainly however, 

from those between 1.5 million tons to veins containing 

under 200,000 tons. 

It is of interest to note that in the past years depo- 

sits have been uncovered,   the ores of which consist only 

and exclusively of zinc  sulphide;    these are  large pockets 

containing a minimum of 1.0 million tons as far as is known 

to date,  but show prospects of much larger reserves. 

VI.-    GEOGRAPHICAL DISTRIBUTION OF LEAD AND ZINC DEPOSITS 
IN PE3U 

Lead as well as zinc production has been classified 

according to geographic location thereof on Charts Nos.  6 

and 7.     It is obvious  that  the greater part of the product- 

ion of  such metals is concentrated in the  zone denominated 

"Central",  corresponding to the  Central Highlands or Sierras, 

of the  country,  wherein are  located 89.8% of  zinc and 83.5# 

of lead production.    Of interest is  the fact  that merely 

17 units produce 94$ of zinc and 97% of lead proceeding 
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from the Central Sierras. 

At national level,  production is also limited to 

few units;     thus 21 mines producing over 2 thousand M.T./ 

year of lead  (fines content), yield 89% of  the  overall 

total and only 25,  also producing over 2,000 L.T./year, 

yield 96% of the total zinc production in the  country.- 

Chart N2  9.- 

YII.- LEAD AIÍD ZINC MINERAL RESERVES 

According to recent calculations, proven lead re- 

serves are estimated at  2 million M.T.   (metallic content) 

and  those of zinc at 4 million;     following  the  present 

rythm of exploitation,   this would ensure supplies of 12 

years for lead and 13 years for zinc. 

Including prospective  reserves,  at the present rate 

of production lead  minerals are available for 35 years and 

zinc for 50 years. 

In the  Central zone,  wherein 85% of the  country's 

reserves are concentrated,   the growth of such reserves is 

based on 30 to 100 tons discovered per meter of exploration, 

representing an investment varying between 3 and 10% of 

the net value of production;     this also signifies between 

US$0.40 and US$ 1.50 per ton of ore exploited.   In this 

context between 20,000 m and  50,000 m of exploration-develop- 

ment per annum would suffice to replace extracted minerals 



<m      i i      *m 

«ad salutala present exploitation ¿avala mi* a loo« ferio« 

of UM, 

Concerning the rytha of Inveetaaat in prospecting 

•otivities,  this is  subject to great variations,  having 

teeen faced  by the  companies as an occasional phenomenon 

required urgently only at  the  tía« of observing  the pro- 

bable depletion of  their deposits.     Today there  is a 

marked change of attitude on the part of medium sue 

companies,  who find  that survival i« depeadeat oa tüa 

axpaasbn of their operations. 

fgI.-TBCHNOL0CY - «TITTM,   OONCBfTMTIÛlf jp Rj^fflflff 

It is a feature of Medium/Small Mining in Paru that 

depoaits are exploited prematurely, bafore obtaining full 

knowledge of volume,  geoaetric    tamp. and quality,  ana 

thus,  a rational  exploitation cannot be  plannedj   baeically, 

this situation arises due  to the scarcity of capitals willing 

to undertake the riake inherent to alala« exploration, and 

aleo capable of immobility during the period of time requirad 

for the planning of an exploitatioa aui table la volume to 

the size of the deposit. 

•Many of the deposits presently exploited commenced 

operations extracting rich ores, aaialy lead and eilver, 

wMch by means of haad-pickiag yielded grades which lad to 
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direct export §    «itbar this way or in other eases/at a 

•cale Mt exceeding  100  toa» p#r day»  exploitation wa« 

planned on uit Usi« of a modest  inveatment, thereof sa 

uaual only a anali  part  it covtr*d  07  the »elf-c*/r.*-d  capi- 

tal  of the enterprise.     7nis  practice,   «tili enforce du« 

to the exploitation of  aurface sonta of rich minorala, 

easily extracted by gravity,   itads to a sacrifie« of  the 

datait,  leaving un-ouched sain« ral» which»  on a largar 
save basa 

»cala would/     econoaicaliy axploitablai    howtYir,   their 

auba«qu«nl extraction would be eoatly and uneconomical. 

Aleo,  lack of capital at the coaaoncoaant of operation« 

leads to machinery and  «quipeent being adjusted to adapt 

to pr«iralling conditio»a. 

Whan such condition* allowed, depoaita eoiseneing 

operation« aa described abov® achieved growth by rein- 

•aating profita and utilising credits %     since auch growth 

took placa in unita of 100 to 200 tona par day, forced 

•elutiona wer« used which ara far froa fcaiag an optioua 

exploitation plan. 

Lead and fine deposita,  earring the P arac aha deposit 

cañad by Cerro de I*aacö Corporation, asé part ©f Santander, 

casad by iünaa Santander,  S.A. ara exploltad by sean« of 

underground working a,  the exploitation technique whereof 

•arias, as ia legi cal,  accordine te the production ecale, 

tie« 
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•hies »orsslly mlttrnat«» b« frema a few tona up to ltôô© 

tona/day» and per ih« nature itself of the deposit.    A 

arpicai  feu tur«  of th« exploitation of depositi,   ia ih« 

United   ww- i.; -a o r.in« ry and equipment,  »ine e th© eoat 

th«r«of is in;r«a«tìv  by import costi»  tgainst th« mltar- 

mative of ueing qualified manual labor «mming lo* wag«« 

—an av«ro£« of U3C3  for 8 hours»  work—|    another featur« 

la that en occasione e/en upward a of 100  tona/day,   there 

ia Juatifiable  caus« to ina tall autonomous hydro«l«ctric 

plants»  uainß  th« un«xploit«d hydraulic resourcta which 

abound  in the Peruvian sierras,   in voluaca which exce«d 

th« r«quir«aenta of the mining work«. 

Uaual exploitation costa vary from US$9 to 12 par 

ton» wh«r«rroa between U5.Ï0.50 to 1.50 correspond« to ex- 

ml©ration-d«v«lo;:a«nt costs; U3G3.0 to 5.0 to exploitation! 

W1.50 to 3.0 to concentration    US*1.0 to 1.50 to trana- 

port aria US$1.0  to 1.50 for general ov«rh«ad.    Obvioualy» 

«oat« will depend on th« «cale of exploitation and th« 

condition» thereof. 

It is Gâjor concern of aliimrm to obtain high quality 

ooneantrat«a9 with regard to a high grad« of valuable ml». 

aanta as well as low content of ispuritiea, tince local 

intarmai transport cotta, ahi puent and maritim« freight 

rmpreaamt a cmamldarmbl« portion of the final valu« of 
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concentrât«« and orti»    4a ti» special mm et »ine» a 

4iMouAt ©f 40S4 i« iapo»«i cm UM valu« r«e«lv«a for such 

reasons. 

L«ad ores and concentrates «re  rich in «llvcr;   th« 

content thtreof usuali/ vari«« b«t»««n 30 and 90 os.  per 

toa,  and precisely  this «lèsent renders th© exploitation of 

Itad aost attraetiv«;    in this context it is int«restii« to 

©B*«rve Chart is  9»   wherein appears  the grade.af silver 

«Aieh accoapanl«« oain l«ad  concentrates and orea. Os« 

othtr element present in Itad concentrates is bisauth» 

the «e4allarrieal  extraction of which hat led to  the d«v«lop« 

aent in the country of th« Betts electrolytic refining 

process,  applied in th« only lead  saelter la f«ru, La Oroya» 

owned by Cerro de Pasco  Corporation. 

As regards zinc concentrates,  grades vary between 

46 and 63%,  the  first containing a® uaual high quantities 
«lee 

of iron;    zinc orea/contain considerable aaounts of silver, 

«»•raging 5 to 6 02.  per ton,  but varying from 1 to 10 o», 

$«r s«tric ton;    likewise,   the cadaiua content is notabi«» 

averaging approximately 0.25>*j    in exceptional case«,  suca 

a« th« Cercapuquio Mines,  it reaches 1.2%. 

At present a project of expansion to 90,000 

p«r anana is under consideration. 

The sine plant processes only concentra U« 
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ÎK^MirH!*» »eeawnanvliwç tine concentrates, besides  Iron,  »re armerie, 

ant teeny,   'luor  arsd chlorine  »11  o* which, except   'or verv special  case», 

ir*»   l«v ewMjrh   so n*  not  to   interfere ever with electrolytic  refinerv. 

•••tal reduction  constitutes  an attainable way  to  increase hard  currency 

Inceste to tht country.   However, except   'or Cerro de Pasco Corporation 

privat« capital  hai not  ventured  into this activitv. 

With regard to tine reduction there exists in the country condition« thiu 

fully Justify such investment. 

..Ore reserves 

..Am exist in« fertiliser market on which the mnufacture of ll»O»00O 
tons/year of sulfuric acid could toe absorbed at an attractive price 

..Excess electric power at reasonable r-riee 

..Abundant  labor at  low salaries 

Qmmrwmnt  is, therefore, promoting the erection of zinc and fertiliser niants 

which project   is  described   later   in this  paper. 

Lead and zinc are only smelted and  refined at Cerro's Oroye works. 

Oroyt is located at the central  "Sierra" at an altitude of 12 thousand feet. 

At this swelter the coapany treats their own concentrates as well as some 

copper and lead concentrate? purchased  from others. 

Zinc  refinery started  in a U  ton per day electrolytic pilot plant in 19^0. 

In 1951 a 12,000 ton per day plant was  finished and this  capacity has been 

increased to  3?,000 tons in 1"57 and 5^,000 tons in 196?.    Presently another 

expansion to oo,000 tons per year  is being considered. 

The sine plant processes only concentrates proceeding 
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fro» tn« Ctrro d« Pasco deposit, located at 83 miles from 

tilt plantj the latter has roasting facilities by means 

of fluid-solid ovens recently installed; the leaching 

stage is performed in simple baths, the separation of 

residues taJces place with Burt filters. Purifying is done 

in one stage, with a cut-off point of 0.5 mg/1 of cadmium. 

Power density used in electrolysis is from 69 to 72 Amp/ 

sq.ft. Zinc recovery as from concentration is. 77.0$; 

leaching residues are being processed independently by 

stana of a variation of the segregation process. 

The lead plant uses one-stage sintering using  a 

lineal type Dwight Lloyd machine. Smelting takes place in 

blast furnaces and lead bullion refining is effected by 

the Betts process, slightly modified to allow treatment 

of high concentrations of antimony. 

Refined bismuth, silver, gold, tellurium, selenium, 

antimony, cadmium and iridium are produced as by-products 

of lead and zinc refining. 

IX.- GROWTH OP LEAD AND ZINC PRODUCTION AND PROJECTIONS 

During the period comprised between 1959-68, peruvian 

zinc production has increased at an annual rate of 10.7%, 

and lead at only 2.1%. Judging by projections for the 

period 1969-72, shown on Charts Nos. 10 and 11, the same 

growth rate is assured for zinc, but a larger rate, estimated 
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TABLE 10 

TOMCAST OF ZINC PRODUCTIOff (1969 - 1972) 

(Metallic Content, HT) 

Heraldos Negros 

1967 19Ó3 19u9 1970 1 1971 197 2 

760 500 1 
1 Río Pallarla 5,030 5 ,030 5,200 5,200 7,700 7,7-;. 

i 
Volcan Mines 14,270 14,000 14,000 17,000 17,000 17,00., 

| San Ignacio 1,610 1,600 2,000 2,000 2,000 2,,J,M 

1 
Yauli 5,440 5,400 5,400 5,400 5,400 5,-v,*. 
Gran Bretaña 50 - - 10,000 20,000 3 <-', o... 

j Santa Rita 2,700 3,000 3,300 3,300 3,300 3.J.V.. 
i Puquiococha 1,200 1,300 1,300 1,300 i, 300 
I Cercapuquio 3,910 2,500 2,000 1,500 1,200 i., ¿ < ¡ • 

Í Millococha 20 — _ _ 
1 Tacsacocha 90 150 150 800 1,000 i, bu. 
ï 

1 
Pacococha 1,600 1,600 1,800 3,000 3,000 3,0=- 
Huampar 3,290 3,300 3,700 6,200 ó, 200 6,20 

j Santander 34,720 34,500 34,500 34,500 34,500 34 , ji.n¡ 

j Milpo 9,880 10,000 10,000 13,000 16,000 16.ÜU0 
1 Chungar 220 200 200 200 200 2a) 
J El Pilar 200 200 250 300 300 JU.Í 
i El Brocal 6,310 6,300 6,300 6,300 6,300 6, iOO í * < Huarón 13,790 i.3,800 13,800 14,000 14,000 14,00.) 

Atacócha 13,640 15,000 17,000 18,000 19,000 19,0üw 
; Raura 9,540 10,000 12,000 12,000 12,000 12,OoO 

Kuanzalá - 6,000 14,000 14,000 14,000 14,000 
j Santo Toribio-Aija 3,510 4,000 6,000 6,000 6,000 6,0)0 
| Alianza 260 300 4,000 8,000 8,000 8,00.) ¡ Sayapullo 1,130 1,200 1,200 1,200 1,200 1,200 
Í Northern Chilete 10,810 4,000 - — • 

• Northern Quiruvilca 1,560 1,500 1,500 1,500 1,500 1,500 
: Cemsa 180 200 100 iOO 100 100 

Banco Minero-Hualgayoc 1,420 1,400 2,000 2,300 3,000 3,000 
Corp. Castrovirreyíva 2,430 2,400 2,400 2,400 2,400 2,400 
Chavín 2,130 3,000 3,000 3,000 3,000 1.500 

: Buenaventura 3,870 4,000 4,000 7,000 10,000 10,000 
: Castrovirreyna Metal Mines 320 300 300 300 300 300 

Banco Minero-Huachocolpa 1,030 1,000 1,000 1,200 1,500 1,500 
Banco Minero-La Virreyna 180 - - - - -  * 

Arias Dávila, Jesús 420 800 1,000 1,000 1,000 1,000 
Minas Canaria - - 3,000 4,000 5,000 5,000 
Arcata 420 400 400 300 800 800 
Condoronia 1,080 1,000 1,000 1,000 1,000 1,000 
Palca 2,660 2,400 2,500 2,500 2,500 2,500 
Cerro de Pasco 167,150 165,800 182,647 188,058 216,744 204,716 
Madrigal - - - - 9,000 9, C00 
Farallón - _ - - 8,000 8,000j 
San Vicente 

TOTAL: 

— — — 20,000 25,000 30,000 

328,940 328,780 363,547 418,358 490,444 494,416 
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TABLE 11 

FORECAST OF PERUVIAN LEAD PRODUCCIÓN (1969 - 1972) 

(Metallic Concent, MT) 

Heraldos Negros 

19Ó7 1968 1969 1970 1971 1972 

310 500 200 
Río Pallanga 4,800 4,800 5,000 5,000 7,300 7,300 
Volcan 1,580 1,500 1,500 1,800 1,800 1,800 
San Ignacio 2,250 2,250 3,000 3,000 3,000 3,000 
Yauli 4,000 4,000 4,000 4,000 4,000 4,000 
Santa Rita 1,600 1,800 2,000 2,000 2,000 2,000 
Puquiococha 130 150 150 150 150 150 
Cercapuquio 1,900 1,600 1,500 1,300 1,000 1,000 
Millococha 120 — » 
Tacsacocha 160 200 200 800 1,000 1,500 
Millotingo 20 100 200 1,000 1,200 1,500 
Pacococha 510 500 600 1,000 1,000 1,000 
Huampar 2,640 2,600 3,000 5,000 5,000 5,000 
Santander 2,970 3,000 3,000 3,000 3,000 3,000 
Milpo 11,300 12,000 12,000 15,000 18,000 18,000 
Vincho > 1,400 1,400 1,400 1,400 1,400 1,400 
Chung ci 520 500 500 500 500 500 
El Pilar 200 200 250 300 300 300 
El Brocal 3,860 4,000 4,000 4,000 4,000 4,000 
Huaron 8,240 8,200 8,200 8,500 8,500 8,500 
Atacocha l/,540 20,000 22,000 23,000 23,500 23,500 
Raura 9,620 10,000 12,000 12,000 12,000 12,000 
Huanzalá - 4,000 10,000 10,000 10,000 10,000 
Sto.Toribio,JecaacA,Aij» 3,250 4,000 6,000 6,000 6,000 6,000 
Alianza 330 300 4,000 8,000 • ,000 8,000 
Sayapullo 520 500 500 500 500 500 
Northern-Chilete 2,010 1,000 - 
Cemsa 220 300 300 300 300 300 
Northern-Quiruvilca 410 400 400 400 400 400 
Corp.Castrovirrsyn* 2,610 2,600 2,600 3,000 3,500 3,500 
Chavín 1,270 2,000 2,000 2,000 2,000 2,000 
Buenaventura 5,250 5,000 5,000 7,000 10,000 10,000 
Castrovirreyna Matal 860 850 850 850 850 850 
Arias Dávila 460 800 1,000 1,000 1,000 1,000 
Canaria 1,010 1,000 4,600* 5,000 8,0C» 8,000 
Condorama 820 800 800 800 800 800 
Korani 2,090 2,000 2,000 2,000 2,000 2,000 
Palca 2,080 2,000 1,000 1,000 1,000 1,000 
Banco Minero 2,530 2,500 3,000 3,000 4,000 4,000 
Otros 440 500 1,000 1,500 2,000 2,500 
Cerro da Pasco 55,790 61,960 62,000 62,000 65,>OÔ 66,700 
Madrigal - - - — 6,000 6,000 
Farallón 

TOTAL: 

— - - - 3,000 3,000 

157,620 171,810 191,750 207,100 233,5C0 236,000 
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at 7 to 8% is envisioned for lead. 

Charts Nos.  10 and 11 have been drawn up on the 

basis of   inquiries formdat«d     directly with mining company 

officials.    Concerning zinc,  it is estimated that production 

for 1968 has approximated that of 1967,   but that as from 

1968 it shall grow at a rate exceeding 10%,  mainly due 

to the start-up of three new projects.  Magrigal,  Farallón 

and San Vicente,  and  the  re-initiation on a larger scale 

of Oran Bretafiai    a large contribution to  the present 

rate of increase are  the expansions contemplated by Cerro 

de Pasco Corporation,  Atacocha and ttilpo,  and the start-up 

Or expansion on the  stipulated dates is assured. 

Lead production,  over the period 19Ó9-72 shall maintain 

a nigher rat« of growth,  approximately 7 to &%,    This 

increae« is baaed mainly on the capacity sxpanaion of 

•misting units i    the  contribution of    new produetioo, aa 

observed,  aaounta to only 9,000 M.î./year. 

Various interesting projects exist for line aa well 

«• lead, which are as yet in their initial exploration 

fhaaa, and thus it is estimated that operations thereof 

will  eoa&ence after 1972. 

*••    uiffiœvtim ?ag/ENTigo A GRIATE* INCREASE O? 

UIC Am LMB PBOPUCTIOIf 

lotwithstandin«  the fact that lead and also production 
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increases,   shown to be 2.I5S and 10.75&,  represent a rather 

sustained growth in this sector of peruvian mining,   it is 

estimated  that  the increase  itself has been hindered  by 

a series of factors which,   in order to achieve a rational 

presentation thereof,  have  been classified as external and 

internal. 

Among the  external factors,  the fluctuations in 

quotations are especially important,   since an uncertain 

future implies many hazards to the investor;    however,   this 

factor has lately exerted  less influence  because of quite 

•table quotations varying by less than 10JÉ.    One other 

negative factor in mining development,  is the distance of 

export markets,  which undoubtedly places Peru in an unfavor- 

able light as compared with other producing countries.  It 

is of interest to note  that  the  bulk of production,  which 

proceeds from the  Central Sierras,  suffers a transport cost 

to port of US$8,   shipping costs of US$5 and maritime freight 

of between US$10 to 15,  in total,  between US$23 to 26 per 

M.T. of concentrates.     Concretely, for zinc this signifies 

a lower price equivalent to  40-50$ of smelter lianudmtion«. 

A basic factor of an internal nature which is at 

present being studied  by the Government in all its aspects, 
l*ck of knowledge 

is the/ of the country's mining potential;  in this 

context the termination of the geological chart is being 
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expedited, and measures have been taken to  ensure that 

concessionaires shall undertake exploration work on their 

concessions on a short  term  basis.    One  other internal 

factor is  the  existence  of unfinished highway networks, 

mainly as regards ^netration roads from  the  coast to the 

sierras. 

As  a developing country,  Peru lacks an adequate 

capital market and  those who are willing  to undertake the 

hazards of mining exploration are scarce;     since credits 

are obtained from the very beginning the operation is slow 

and many times solutions  of a forced nature  are found which 

lead to  the premature exploitation of deposits,  and thus,   to 

the sacrifice  thereof. 

The  country's  sierra region,  wherein are located 

lead and zinc deposits at al ti tutes fluctuating between 

4,000 and 5,000 meters,   lacks suitable  conditions for human 

life;  the  climate is frigid and the altitude hinders the 

normal development of human beings;    it is  only natural 

that the mining promotor who inhabits the lowlands, usually 

residing in Lima,  encounters difficulties in undertaking 

normal work. 

XI.-    PERUVIAN LSAD AND  2INC  MARKETS 

Domestic consumption of lead and  zinc represent merely 

I.756 and 2A% respectively of production thereof, which u 
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mainly destined to the export trade. 

Charts los. 12 and 13 show tonnage and values ex- 

ported during the period 1953-67,  detailing the destina- 

tion of the exports;    distinction is made among those 

relating  to  concentrates and  ores and those exported a* 

metals.     Graph N2 1 outlines metallic zinc exports for 

the United  States,  European  Common Market and Japan.   In 

this context it is well to  point out that metallic zinc 

exports destined to  Japan as well  as those for the European 

Common I.larket have gradually decreased  to very low levels; 

to the  contrary,  exports  to the United States have doubled 

over the past two years,   and  take 96$ of peruvian produc- 

tion.     As  regards the  exports of concentrates  (Graph No  2) 

those pertaining to the U.S.  decreased in the period 1958- 

62,  as a consequence of the import quotas imposed  by that 

country;     they subsequently rose during the years 1964-65, 

coinciding with the increase in zinc quotations.  Concerning 

the European Common Market,   it is  clearly appreciated  that 

it substituted the U.S.  during the period wherein imports 

decreased.     The Japanese market has increased its intake 

of peruvian concentrates and at present purchases over 

60S& thereof;     the better purchase conditions of the Japanese 

market is one of the reasons why peruvian zinc production 

has increased at such a high rate as 10.7?' per annum. 
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Charts líos. 14 and 15 include tonnages and values 

of Peruvian zinc exports for the  period 1956-67, divided 

into countries of destination for concentrates and metals. 

In the same manner as for lead,   in graphs Noe.  3 and 4, 

exports  to the United States, Japan and the European Common 

Market have been grouped accordingly. 

A feature of metal exports is that the United States 

is absorbing 87# of the   total, a percentage reached by 

succeeding increases commencing in 1965, when purchases 

amounted  to only 3(# thereof. 

As with zinc,  the  imposition of import quotas  by  the 

U.S.  led  to a decrease in peruvian exports during that period, 

maintaining approximately the same  tonnage up to 1965,   and 
Qommon 

the European/Market countries absorbed that part of the pro- 

duction that no longer was exported  to the U.S. As in the 

case of Japan,  exports of metallic lead to the European 

Common Market are Insignificant. 

Concerning  the export of lead  concentrates,  over the 

period 1958-60 U.S.  exports diminished and  those destined 

to the ECM and Japan increased.    As  from I960,  exports 

to each of these markets hare been stable,  with the U.S., 

characteristically, remaining as the principal market. 
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Xn- i0LE °? W*1• CAPITAL • •^ AM) ZINC TOMinn»•. 

Per Peruvian exports for 1968 which have increased 

to US$442.3 million,   it is estimated  that eo.ljS thereof 

proceeds from foreign eoqui«     and  the  remaining 39.9* 

from national  companies;    however,  foreign participation 

is truly higher,  since many national  companies work with 

considerable contributions of foreign capital,  even if 

the latter aoes not constitute a majority large  enough to 

warrant the denomination of foreign company;    on the other 

hand,  national participation xn foreign companies seems 

to be insignificant. 

Chart Nö 8,  wherein main producing units have  been 

•eparated into national and foreign for 1967,  clearly shows 

the significant participation of the foreign sector in the 

mixed lead-zinc-silver mining field.    In summary form we 

have extracted from this Chart the global portion of  ton- 

nage produced corresponding to foreign and  national units. 

LEAD ZINC 
MT % ui 

Foreign 

National 

% 

78,770  50.0  236,008 71.8 

78,857  50.0   92,896 28.2 

SILVER 
LIT 

355.754      49.5 

362.710      50.5 

157,627    100.0      328,904 100.0       718.464    100.0 
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Peruvian Law in general, and the Mining Law in par* 

ticular,  grants equal treatment to capitals, whatever their 

origin and thus,  within the substantially promotional frame- 

work of the Mining  Code enacted   in 19b0,  foreign raining 

companies have grown mainly on the  basis of reinvesting 

their depletion reserves;    outstanding examples are  the 

iron producer,  Marcona Mining Co.,  and Cerro de Pasco Cor- 

poration. 

Chart N2  5,   covering a summary of the consolidation 

of economic-financial information obtained from mining 

companies,   is  separated into  two groups,  the first of which 

corresponds to the  three companies denominated  "Large",  i.e., 

Toquepala,  Mareona and Cerro de Pasco,  and  their participa- 

tion in the totals for Mining is clearly visible.       The 

second group also includes several foreign mining companies. 

Basically,  foreign mining companies established in 

Peru originate in the U.S.,   barring Cia. des Mines de Huaron, 

which is French and produces approximately US$4.5 million 

per annum,  and  three Japanese consortiums operating  two 

copper mines  (Chapi and Condestable) and one lead-zinc- 

silver-copper mine   (Huanzalá). 

Presently established foreign capital participation is 

highly significant for the country;    there is also much tops 

that peruvian economic growth, which in the future will 
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depend  to an increasing degree on mining activities, anali 

be aided by foreign investments presently contemplated in 

large  scale porphyritic  copper deposits. 

XIII.-RQL5 OP  THE STATE  IN PExlU'S MINING  INDUSTRY 

Commencing on April 1,  1969,  the Ministry of Power 

and Mining was created,   in charge of planning,  directing, 

coordinating and controlling power generating  and mining 

activities undertaken by  the Public Sector,   and orienting, 

promoting,  regulating and   controlling private   activities 

within  the Power and Mining Sector,  in order to facilitate 

the social and economical development of the  country. 

As specified in Decree Law Na 17525,   enacted on March 

21,  1969,  the specific  functions of this new Ministry are 

the following: 

a)  To formulate and direct the power and mining 

policies of the  country; 

to)  To collect data,   evaluate and investigate the 

power and mining resources of the  country} 

o) To formulate,   promote and undertake project« 

related to the  Sector} 

â) To establish the credit policy of the Sector, 

channeling same  towards priority objectives} 

• )  To dictate measures concerning technical assistance 

to mnall and medium producers and entrepreneurs, 
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promoting the formation of production and service 

cooperatives in  the Sector; 

f) To promote infrastructure and the  formation of th» 

qualified personnel required by the  Sector; 

g) To grant concessions and enter into  contracts,  per 

special legislation therefor,  observing that regu- 

lating legal norms shall allow th© optimum use of 

the Sector's resources; 

h) To coordinate and control the general sales policy 

ox  the Sector,  and   the suitability of commercial 

transactions; 

1) To promote and diffuse scientific and technological 

research related  to the Sector; 

J) To guard human resources by the regulation,  enforce- 

ment and fulfillment of legal norma governing 

security, hygiene and welfare. 

The Government created the Mining Bank of Peru as an 

enterprise in charge of promoting,  through credit grants, 

th* development of the mining industry.     Fulfilling this 

objective,  the Mining Bank finances projects  undertaken by 

national mining companies —those with over 6C$ of the 

capital  thereof held by national capitalists— and also 

functions as purchasing agent for minerals and the supply 

of imported machinery and materials. 
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The Government has sustained ite promotional attitude 

towards mining activities, which has materialized in the 

Mining Code and the modifications and  expansions thereto, 

deserving  separate  remarks which are included in chapter 14. 

At present the  Government,   through the Mining Bank, 

is participating directly in a mining investment and is 

studying its possible participation in combined enterprises 

associated with private  capitals.    Thus,  it has promoted 

the installation of a zinc refinery,  which  shall be executed 

shortly and for which it shall in due course take into 

consideration the proposals for association received from 

various foreign companies. 

Project for Zinc Refinery and Fertilizer Plant.- 

We believe it advisable to refer specifically to 

the project underway for the installation of a zinc refinery 

and a fertilizer plant,   sponsored  by the Government,   who 

haa declared same to be  of preferential national interest. 

This project is especially related to  the objectives 

of UMIDO and thus we believe it deserves special mention 

in this report. 

We have already stated that Peru«a lead and sine 

mining industry is an export industry.    The project is 

directed towards the export of natural resource» submitted 

to • higher degree of processing. 
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The projtct consists of th© «rsetion of a sine 

•l«etrolytic plant with a capacity of 40,000 metric tons 

par annum,   a sulphuric acid factory with a capacity of 

70,000 metric tons and a sulphate of acaoniua plant with 

a capacity of 90,000 metric tons per annum.    This latter 

plant would use up the entire output of  sulphuric acid. 

Originally, it had been thought to install a triple 

superphosphate plant, but it was decided to commence with 

th« ammonium sulphate plant, since a market already exist* 

for this product, whilst the market for triple superphos- 

phates would have to be developed; in th© other hand, tht 

supply of imported ammonium is reajonably assured under 

miltable conditions. 

The project would be carried out by a public enter- 

prise,  but the act of constitution thereof foresees partial 

transfer to private entities,  preferably to tht producsrs 

of zinc concentrates  themselves. 

The electrolytic process has been choeen becaua© 

apart from its technical and economic advantages,  it utilizas 

th« largest proportion of national ir.puts.    It also allows 

the use of unused available resources,   juch as electric power. 

The total Investment in the project amounts to 

US$30 million, including working capital, of which US$10 

•lllion shall b© contributed by tht Stat« and u$20 million 
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toy external financial • 

The start-up of this project shall signify a higher 

annual foreign exchange revenue amounting to ÜS34 million» 

during the amortization period, and US$9 million after 

10 years1  operation. 

Since this type of project is of special interest 

to UNIDO, we have submitted the full studies relating to 

this industrial complex separately, in order to receive 

additional suggestions for the execution thereof. 

XIV.- MINING LEGISLATION 

Mining activities in Peru are undertaken under a 

special legal regime contained in the Mining Code, wîiieh 

was enacted in May, 1950. 

The Mining Code establishes that all kinds of miner»! 

substances contained in the surface and subsoil of the 

national territory, are the property of the State, and 

that all matters relating to the exploitation thereof by 

concessionaires is of public utility and is governed by 

the provisions of this Code. 

The State grants the right to explore and exploit 

mineral substances under a governing system conditioned 

to the payment of a ground rent or patent. It also pro- 

Tides that the concessionaires are under the obligation of 

exploiting the concession at a speed determined by the 
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volume of mineral reserves, and the failure to fulfill 

such stipulations leads to the enforcement of mining 

•xtra ground rents, which are progressive. 

Concessions may be granted to natural or juridical 

psrsons, national or foreign, of a private nature, with 

no further limitations as regards foreign concessions, 

than the prohibition      acquiring concessions located 

within the 50 Km. national border« 

The Code is of a promotional nature. The development 

Of mining activities is of interest to the economic develop- 

ment of the country and thus, the Mining Code contains 

provisions which stimulate investment, guarantee the reco- 

very thereof and tax profits with income tax payable on 

net benefits. The sales tax imposed on other industrial 

and commercial activities, is not applied to the sale of 

mineral products. It grants exonerations for the import 

of equipment and materials required for the mining explora- 

tion and exploitation and also allows the application of 

part of the taxes paid by mining, to the construction of 

communication roads to join the mining centers with the 

main highways. 

The Code grants that the concessionaire is entitled 

to reinvest, free of taxas, tn the saw ats« 



- so - 

profits and finally, contains a guarantee that during tht 

term -which originally was 25 years- but has been extended 

to February 10, 1985, the concessionaire is only obliged to 

pay the ground rent and income tax on revenues derived from 

mining profits, and is exonerated from the payment of any 

other tax or encumbrance in existence or to be created, 

whether national or local, as well as any other tax on 
4.1» °° 
tn© concession or/ the products thereof. 

The Code also contains provisions applicable to large 

mining, which allow the subscribing of special contraete 

between the State and the concessionaires, in order that 

the latter may undertake the exploitation of new mines or 

expand existing exploitations, by means of encouragement 

for investment, guarantees for the recovery thereof within 

a certain period of time, special tax treatment, freedom 

to eell the products after satisfying domestic needs, and 

the availability of foreign currency for the repayment of 

the investments, the loans and the acquisition of material» 

for use in mining, which are not produced in Peru. 

During the first months of 1968 certain provisions of 

the Code were modified in order to expand and regulate 

the benefits and incentives applicable to special contracts 

for new exploitations or expansions. 
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