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o, o] ZAMEAFE B 9] XA FRHE 53
Bl FEA] oS ¢ fgsid] A4 €84

N
o= AlgHrh
2x =
2.1, YN
ATE PAERY A, NE-EEN-F), -9
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7} Zalt(Stoll, 1965; Grant et al, 1980). ©]
S BFe] i HEEE QX 2h s Ao =2 A
Yok U=7e] Ax Wl wep A7 wiomfe)
A Zpo] wjEel Aoz AlgHtH(Sillitoe, 1976). &
Zo2 445 AY¥ Agd gl AstEed
o|2 <lal] A7 22k (Cordillera) A<+ L
2l (Altiplano) Aol -9 st Alge] A8t
3 W) 55 m 2o 2(Cordillera) Aol S8
o] st Algel AISHA YeRdth(Ishihara, 1981;
Lehman et al, 1990). £3], 2&Fry3o|n A%k
7ol EAE Holw et AlE S HEEA
ol o3l #F FEEFE ETH|oE 71X o=
U S5Z71A] oF 100 kmell 44 F5F HEUYEE
i} g3 7F deeith(Fig. 3).
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Fig. 1. Location map of the Puno mineralized zone in Peru.
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Fig. 2. (a) Sn belt within Central Andes (red words are visited mine), (b) Igneous and volcanic activity along the tin belt from
Permian through Triassic and Early Jurassic to Tertiary modified from Mlynarczyk and Williams-Jones (2005).
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for South America modified from google image, (b) Physiographical classification, (c) Metallogenic belts, (d) Movement

direction of plates and subduction characteristics.
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Fig. 4. Compressional tectonic events related to mineralization in southeastern Peru modified from Mlynarczyk and Williams

Jone (2005).
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types show low angle subduction modified from Mlynarczyk and Williams Jones (2005).
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Arc) A197} WS (Inner Arc) A9 2 Y= 5 At}
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the vicinity of the Bolivian orocline. (a) Location of the study
area with classification based on the physiographic feature
and contours of crustal thickness. (b) Shaded area with
average elevation above 3,000 m. Plots of volcanic centers
and depth contours were modified from Clark et al. (1990).
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% 4% £ o FA= oF 1-15 mE F4€

Holl X Algte] Fel7t Azt 7o R
UER = OIE H37ke-0] J3ko g AYzbET T )
o] FEHS FIHA| FAANARLS W) 5345e] W
o] Ao Wek) dXshs 1S d F AR,
ol o] W] whdo] F3d} o] Urk= A
A eth(Fg. 14). F43E2 52 XRF 2443,
W7 8.69~16.0%] HAE 7AW W+ 13.53%°]

tH(Table 1).
U7tttk (Nicaragua): A-013873402 2ok Ayt
7hht S7e] Bkt 9 AlRe 2 o]Fofx glon,
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Table 1. Representative chemical composition of ores from

(@ mineralized alteration

Puno Cu-Au deposits zone 2 zone
Deposit ~ Cu Pb  Zn Au  Ag Mn copper S
(Commodity) (%) (%) (%) (mg/kg) (mg/kg) (%) chalcopyrite 'E;
Tarucani 0.45 <0.004 0.21 - - - chrorite Z
(Pozncy 78 00048 371 - - = .
0.32 <0.004 1.42 - - - §; m|:§|;1ael|zed a t::)an;on
1.34 - - - - - m 3
005 - - - -
264 - - - -
Sarita 1.55 - - - - -
(Cu) 232 - - - - -
255 - - - -
507 - - - . .
760 - - - - -
Los Espanoles 4.88 - 1.59 1 33 -
(Ag-Pb) 0.071 - 391 <0.1 75 -
Nicaragua 0.028 - 0.22 - - -
(Pb-Zn) 012 - 008 - - -
Princesa : : : : : izg
(Mn) - - - 869
Condoriquena ) - <ol 3 )
(An) - - - <01 4 -
- - - <01 <01 - Fig. 11. (a) Conceptual model on the genesis for Sarita
Conga - - - <01 <01 - deposit, whif:h was stmctqrally cont.rolle(.i by N-S tre.m.iing
(Au) - - - <01 <0.1 - faults and veins. (b) Alterathn and mmerahzefl zones d1v1de.:d
- - - <0.1 <0.1 - by N-S trending fault or vein. (¢) N-S trending quartz vein
N N - <01 <0.1 N with chalcopyrite and chlorite. (d) Granite porphyry with
Untuca _ _ . <01 <01 - phenocryst (¢) Mineralized zone with chalcopyrites (1)
(Au) B B . <01 <0.1 R chalcopyrite ore.

pile of rocks

Fig. 12. (a) Horizontal joints and high angle beddings are developed in Condoriquena deposit. (b) Crenulation cleavage. (c,
d) WSW-ENE trending horizontal quartz vein. Horizontal veins indicate horizontal compression stress.
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Fig. 13. (a) Los Espanoles deposit was mined along NW-SE trending fault. There are two adits such as upper and lower. (b)
volcanic rocks occurred from the Los Espanoles deposit. (c) NW-SE trending quartz vein and fault. (d) vuggy quartz vein in
upper adit. (e, f) NW-SE trending quartz vein and fault in lower adit.

FAFELS WA, WUdM, Mot Fol UthFig.
15). 34329 %524 XRF 2 ICP 2443, 5&
0.028~0.12%, ©}3L 0.08~0.22%°]t}(Table 1).
SEVH Untuca): 3373422 Be JAY Aktjo}
(Sandia) 2] EH|o|ER o]Fo|A low FEE w
2} o] mlef=]o] Yehls o2 Bagoe] rt. o
Aol Yehhs @3 duzor Auzoz A
AERom, AkE: Al7]e] Fite] PFAHE Zoz H
a=o] A3 Yk F, FAR> NW-SE, NE-SW ®3F
o] @3} FElo ofste] FslRhgo] Aojd o=
HIEY AokFig 16). FHFEL BEAY 22N
A 3 9 &2 B34 njyto]$tH(Table 1).
wWE7R (Tarucani): <1, o}, & B2 Rg
IAY mazbuhg F39 M3 2 Algtelt)

N60°W/80°NE *&k} NS/60°We| T3l <Js) HA
e} Zoto] ] lon, Fald M= o]
gt dxdo] yehdtl Zulel Eof7bd 5 szt o
ElEd o] S9A%= N60°W/S0°NE 'ake] dhzzt =
2ol 23l Bzt Aojd dde HodFEoh N60°W/
80°NE ko] ©gwe vehd d5gdme] ek} &
FAANAE B 0 55 W] BEo] Juiroez
et ARE o2 dME. &, &) Aute] |,
gitel] Felzlgo] HFE Aoz FAFET. drEo

5o FaFEo|n], vt
34, F44] Tol Waloth(Fig. 17). FAFES] 52
XRF ¥ ICP #4434, 52 045~8.78%, o2
0.21~3.71%, 99-& <0.004~0.0048%°|TH Table 1).
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\ s A%
WELLEREEDS ¥
vein

Fig. 14. (a) Conceptual model on the genesis of Princesa deposit. (b). Manganese vein with 1.5 m width is developed along

the fold axis. (¢) Bedding with low and high angle dips. (d) Panoramic view of Princesa deposit. (¢) Manganese ore from
Princesa deposit.

Fig. 15. (a) Panoramic view of Nicaragua deposit (b) Carbonate rocks as host rock.

4. 4 = gt} 22]a, e HETARY] Ay e
U-W-Sn-Mo, Au-Cu-Pb-Zn, REE 33}=-8-3 #A-®

R Aol SR Y TS ¥ ok FSEsEE 9EA dom g 2AY 4k st
TEE B A AL F2 U] HAger  AYES BJem st B ¥4 TFedol B
olfolx glom, ¢r Fwd Iaphiht Sl & Aelh. AN A B =, AR F 2
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0 500 m

Fig. 16. (a) Conceptual model on the genesis of Untuca deposit. Gold was interbedded along the Paleozoic slate bedding
plane (b, c).

alteration zone
or ore body
N

_-alteration zone
or ore body

freshrock

Fig. 17. (a) Mineralization of Tarucani deposit was structurally controlled by N-S or NW-SE trending faults. (b) Alteration
zone and mineralized zone divided by N-S trending fault or vein. (c) Slickenside on the NW-SE trending fault plane. (d) The
steps on the fault plane indicate that eastward block was down.
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