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Fig. 1 Geological map and its geotectonic location of the Chaucha areal® ' "7 Late Miocene to recent: 1—Volcanic; 2—

Volcaniclastic; 3—Sedimentary; Oligocene to mie-Miocene: 4—Volcanic; 5—Volcaniclastic; 6—Mesozoic volcanic; 7—Tertiary

intrusive; 8—Fault or inferred fault; 9—Mineral deposit; Intrusive age (in Ma): 10—U-Pb zircon; 11—K-Ar zircon fission track
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Fig. 2 Geological sketch map of Beroen deposit: 1—Lapilli

tuff; 2—Andesite; 3—Colluvium; 4—Granodioritic porphyry;

5—Tonalite; 6—Fault; 7—Ore veins
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Fig. 3 Field and microscopic photos of typical ore associations in Beroen gold-silver deposit: (a) Replacement texture with quartz

pseudo morphing bladed carbonates and crustiform texture made up of white and black quartz bands; (b) Disseminated

pyrargyrite(pyrg), pyrrhotite(po), pyrite(py), and electrum(el) in silicification breccia; (¢) Crustiform-banded quartz+adularia vein

textures; (d) Electrum(el), pyrite(py), pyrrhotite(po) assemblage crosscutted by pyrargyrite(pyrg); () Spatial relationship between

pyrite(py), pyrargyrite(pyrg) and electrum(el); (f) Pyrite(py) mainly within magnetite(mt) and hematite(hm) association

F 1 Beroen Il R A HRHT A7 3 4 A%

Table 1 S and Pb isotope composition of ore minerals from Beroen deposit

Sample No.  Mineral 5**Scpr/% 206pp/204py 207pp/2%pp 208pp/204py ) Th/U Model age/Ma
TB084 Pyrrhotite -2.32 19.139 15.675 38.951 3546  3.59 -275
TB098 Galena -0.27 19.106 15.689 38.966 3580  3.62 -231
TB099 Galena -0.05 19.099 15.689 38.963 3582 3.62 -226
TB114 Pyrite 0.13 19.104 15.690 38.967 3582 3.62 -228
TB140 Pyrite 0.38 19.103 15.676 38.920 3553 3.60 —247
TB141 Pyrite 0.17 19.041 15.664 38.865 3552 3.6l 217
TB143 Pyrite 0.14 19.079 15.668 38.890 3546  3.60 —240
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Table 2 Pb isotope composition of wall rocks from Beroen

deposit

S‘E‘:)ple Lithology  2*Pb/2™Pb 27Pb/2Pb 2%8ppb/2%ph
TB003  Tonalite 19.053 15651 38815
TB004  Tonalite 19.026  15.621 38715
TB005S  Tonalite 19.026 15636 38.749
TB007  Tonalite 19.132 15652  38.889
TB00S  Tonalite 19.064 15694  38.941
TB009  Tonalite 19.126  15.655  38.901
TBO10  Tonalite 19.017 15653  38.800
TRo72 Granedioritic g o5 15630  38.378

porphyry

TBO11 Tuff 19.043 15631 38.760
TBO12 Tuff 19.053 15652 38.869
TBO1S  Andesite 19.115 15662 38.898
TBO18 Tuff 19.147 15656  38.935
TBOISB  Tuff 19.106  15.641  38.885
TBO19 Tuff 19.130  15.659  38.939
TB022  Andesite 19.063 15652 38.840
TB026  Andesite 18942 15.664  38.763
TB062  Andesite 18.888 15.673  38.740
TB070  Andesite 18.753 15661  38.592
TB106  Andesite 19.006 15674  38.837
TB108  Andesite 18.660  15.636  38.442
TB119  Andesite 19.085 15692 38.933
TB120  Andesite 18.691 15625  38.452
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Table 3 Geochronology data of Chaucha area

Deposit Sample No. Lithology Mineral Method Age/Ma Ref.
TB003 Tonalite Zircon U-Pb 15.70+0.08 [18]
TB072 Granodioritic porphyry Zircon U-Pb 35.77+0.06
E07003 Biotite granodiorite Zircon U-Pb 14.84+0.43 [15]
MP-23 Tonalite Zircon U-Pb 35.77+0.19 [19]
Beroen MP-26 Tonalite Zircon U-Pb 36.03+0.19
MP-01 Tuff Zircon U-Pb 33.09+0.20
MP-44 Tuff Zircon U-Pb 33.82+0.24
MP-32 Tuff Zircon U-Pb 37.354+0.30
MP-02 Andecite Zircon U-Pb 33.99+0.59
TB143 Ore Sericite DAY Ar 18.91+0.49 [18]
E07006 Molybdenite Re-Os 9.92+0.04 [15]
Chaucha E06175 Molybdenite Re-Os 9.54+0.05
E07002 Biotite “Ar-"Ar 10.60.3
Gaby-Papa E05075 Molybdenite Re-Os 20.54+0.8
Grande
Tres Chorreras FO7010 Molybdenite Re-Os 12:93:0.05
E07012 12.75+0.06
Quimsacocha E05103 Alunite OAr-Ar 9.5+0.5
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Fig. 4 Diagram showing evolutionary tectonic setting for 2*’Pb/**Pb-2*Pb/***Pb(a) and ***Pb/***Pb->"Pb/***Pb(b) of lead isotope

from the Beroen deposit™>> 27
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Fig. 5 Plot of AB—Ay of Pb isotope from Beroen depositt'*!:
1—Mantle source; 2—Upper crust source; 3—Subduction
source composed of upper crust and mantle (3a—Magmatism;
3b—Sedimentation); 4—Chemical sedimentary source; 5—
Subocean  hydrothermal  sedimentary source; 6 —
Mesometamorphism source; 7 — Hypometamorphism lower
crust source; 8—Orogenic belt source; 9—Upper crust source

in ancient shale area; 10—Retrograde metamorphism source
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Table 4 Pb isotope composition of sulfide and wall rock of deposits in Chaucha area

Sample No. Mineral Deposit 206p/204ppy 207pp/ 2Py 208pp,/204py, Ref.
Pyrite Chaucha 18.962 15.647 38.738 [9]
Chalcopyrite ~ Gaby-Papa Grande 18.966 15.632 38.733
Pyrite Tres Chorreras 18.959 15.660 38.845
Pyrite Quimsacocha 18.999 15.657 38.804
Pb801 Pyrite Chaucha 18.755 15.643 38.575 [27]
E94039, .
E06166 Volcanics Chaucha 18.982—-19.189 15.637—15.590 38.749-39.026 [9, 17, 27]
E07002, Intrusive 18.968—19.032 15.617-15.677 38.667—38.885
E07005 et al.
E05070, .
Intrusive Gaby-Papa Grande 18.679-19.043 15.587-15.642 38.436—38.731 [17]
E05078 et al.
E07013 Volcanics Tres Chorreras 19.038 15.664 38.858
E05102, . .
Volcanics Quimsacocha 18.917-18.999 15.582—-15.650 38.630—38.783
E06020 et al.

V= RS A DR 20 A A S 2 DN B R 3 % 8 2 DK B ) 3R AL 8 SR AR DB — AR, D 0 2 DU e 1) £ R TBUSH

JPIE AL AR, AT R AR I

Note: Lead isotope of rocks analyzed separate leachate and residue fractions. Residue can better represent common lead, whereas

leachate represents radiogenic lead. This work uses residue lead isotope value.



o526 & 400 B ¥R, S JEJRZ R Beroen SrARAT R H R A7 3B ERIL A 859

AB—-Ay BEIfi#, T8 e Beroen B KA A AR RN 3, 18
ST EE, oA AR RALER, HORYEHA
HAT A A R B B 5e B b 3k & (R0 bl #ky
fiE, WIIAA Beroen i DX (R4 )47 238 4 B B ARG
TRAETRI ST AL A i 22 3K 19% 3 5e 4 A B E
B E RS, &4 Macuchi B 3 tH OGP AL
Y, tF Chaucha = &4l B4R TR A Hh 7 4107,
3.1.3  [A] XBCHAlAAC HE

Beroen. Chaucha. Gaby-Papa Grande. Tres Chorreras
1 Quimsacocha AR 73 il BEf Y e 55 55 AH DG TR A
WA PR, A I T SR e rpopr it ™ 7 B 1
Chaucha Fil Macuchi Hifk&%& 5 IS B IRE KA
Fl e A R 2R — 2N TR G, BRI 38
N, WA BOIARS, B Sk
BRI R s 4 — 8 f o B VU RN B A NS
A pE AP BRI A K BT . T RE TR
B AN T ARSI RAT A o XS Ee K s B
AR 2 AR, i 5 o ZEA- =84 Chaucha
SRR VG AL v, A 5 Macuchi 2 A #ilA]
BERESL S, AT 2Pb YPb I 2P MPb Wik
Lt . AR 3 I 1 ToE 2], Klg e T4
SR RN (D CANN 75 s e Sl VG S R LRI B P S
JRZIREGHR, AL OBt 53, A T TG4 14,
XS RSt B g i s i, SRR
TR R B R s R A o TR, X T Re 2
5 RN AR A B A T P A R S 1 S PR 220,

15:75

(@)

15.65}

die-Late Tertiary magmatist

207Pb /204Pb

15.55

Wcst;:_rlvé?'o’rd—illl’cra granulites/amphibolites

Western Cordillera shallow basement

39.20
Paleozoic//Triassic (CLT) basements P
(b) Cret: Pal intrusionsf
retacgous-Paleogene intrusiony
39.00} gl
= 38.80f
g
:\1\9 Alto
£
g 38.601

W IR APV B R A7 3 A o S b, e FLA
BRI TR Y, LR R e 2 R P s TR Y
F AT T Chaucha 7 AR B — & 20 56 i B 41 BRI
Macuchi 555 = H 20 U R A 24 s 28 X9 (AL 1)
6)o SIS A G AR I A AT BT IR AE . [
I}, Chaucha [X ¥ ARG A4 L R LA B8 o 19 U
A B . CHIRADIA 2527506 b T e R £ SR B i
AW IRE e ST DR A R4, B R K
MG 58 = 200 PR S N = 4 27Pb/ 2P F1 2% Pb/2*Pb, 1T
e ST EY . BT rEE N2 R S S i R A
ABAF b 72 J5LBE AN B ARG 5 SR R i, X AT RE R ER
2 RN IR IR BT AR BTG AL K 8 A7 Saraguro il 5
R, 5B R 2R i85 A O3 =4 K
AR NG N AT BRI AR
P72 7 2 RS s A e Ay, LGS, BT DA

TR R

32 M ER

gr b, a0 IXIHLETE 5, Beroen KAL)
HRIER, %] 3 BB eI, JRin
Kt Chaucha AR 4= Macuchi KyEHARERE,
A TS B PR 1R B AR A i A R SR IR IR I DT AR )
MORB #ilg k. FF H Ecuador F#fI1) — &2 g
B AR AN REMRE 5 = 20 5 IR I8 7 TR 5 3 b (1)1 5t
5 G 2°Pb/AMPh i, HEM =B 4l5 A PPUAMPh
A TR G B R 2 K HB RO ZE bt e 3,

Western Cordilera
occanic platcau units

15.45 : : : 38.20 TS : :
18.50 18.75 19.00 19.25 19.50 18.50 18.75 19.00 19:25 19.50
206Pb /204Pb 206Pb p04pb
Sulfide Tertiary intrusive Tertiary volcanic
® Beroen @ Tres Chorreras O Beroen O Beroen % Quimsacocha
® Chaucha + Quimsacocha O Chaucha O Chaucha
A Gaby-Papa Grande A Gaby-Papa Grande ¢ Tres Chorreras

6 Chaucha [X 3 1= 22 PR A HE B 415 ) 0 35 At PR BT A P U 22 2 BRI AR 10 2 RISk 4)
Fig. 6 Diagram showing evolutionary tectonic setting for 2*’Pb/***Pb-2*Pb/***Pb(a) and “**Pb/***Pb->"Pb/***Pb(b) of lead isotope

from deposits and its host rocks of Chaucha areal'>>* 2% (Data are listed in Tablel, 2 and 4)



860 hEA SRR

2016 4F 4 H

A AR U 52 2140 H Ay A 2 7 45 FH IR AS e 4 v
3, WEMMEREER, £ EARmEERET, 5
HA 5 U R E it G I Chaucha JEJ A ARG, 7E
Hoh 52 (<20 km) KR AN EM AFC R
(Assimilation-fraction-crystallization), [R] [/ 44 W Wi
JE A A (R TBOR PR ST A B R BOK IR S 9% 4, 11 Beoren
W IKIP) Saraguro . 1% FIG SN VF 2 BEET RMFA
TR A BT R I B SR AL T W iR 3 KPR, A
B, AT E g S AR A R, R
WO RCE A T s gy, BT R, RALE
I 53 T IR B R G 14 S A A I A7 A L 1 T8O
A, SEGN R T2, MR IR E A
P A AT PR (L 4 7 7).

Beroen deposit

[ 7 Beroen i IR HEA K
Fig. 7 Hypothetic genetic model of Beroen deposit

4 Zig

1) BRALHIEERD . T 1Y) 6%S A AR, AR
WAGEHE-0.27%~0.38%, ¥ 0.1%, HEZEEEH 6*S
MBS BOE, H—2.32%, AR S R R
LR, I 45 S AE DI SR R DUk .

2) Beroen B RER A S I FLE BT SRYE 2 L3
Fo g B A IR A A . BRI R R A )
3BT B FEE SRS, J5AG KR Chaucha HbfA
FUFT A Macuchi Ky AAERE, 2 AR ION B B
R E e R IR DR D N T FS s 7 4 B
W, w SR R AR R S AL Chaucha I
Macuchi H&JEE A IO PEEYE SOR AR S K s 78
OB IR IE R, T R A R R R S
SR SR AR TS Ak bk 08 P RO B R B R
HhSE BT E A B R A A

3) Chaucha DXIH" PR K UL RIS AR R )7
2o G AR =84 CLT R AR5 =i
Macuchi a4 [A N R VGH EE, DA FN YIS
TS Hh T B AN [ FE L (R DE RSB A o B ALK
Y I 20 3 L PR HAT S R 2OPb/ "M Pb, BRI T
JETR 22 7K B AR R 1) P 2 = T AR U JRAR AR
AT Fe s I AL E T b SRt g s Je R
RN, TR PR 35 AR B

Bt

o TAELAR AT R F K5 % B4, International
Minerals Corporation 2~ 3 CALVOPINA Miguel .
MORA Alonso ¥ Fl &8 X /7 £ %, MKXT/d
BINELI BETSI Thierry 1§44 B W LK $ %%, ek
) Bk BAg A AR TR E ]

REFERENCES

[1] PRODEMINCA. Evaluation of mining districts of Ecuador-
Epithermal deposits in the Andes (in Spanish edition)[M].
Ecuador: UCP Prodeminca Proyecto MEM BIRF 36-55 EC,
2000: 13—193.

[2] PRODEMINCA. Evaluation of mining districts of Ecuador-
Porphyry and epi-mesothermal deposits with related intrusions in
Cordillera occidental and Real (in Spanish edition)[M]. Ecuador:
UCP Prodeminca Proyecto MEM BIRF 36-55 EC, 2000: 1-291.

[3] SILLITOE R H, PERELLO J. Andean copper province:
Tectonomagmatic  settings, deposit types, metallogeny,
exploration, and discovery[J]. Econ Geol 100th Anniversary
Volume, 2005: 845-890.

[4] CHIARADIA M, VALLANCEJ J, FONTBOTE L, STEIN H,
SCHALTEGGER U, CODER J, RICHARDS J, VALLENEUVE
M, GENDALL I. U-Pb, Re-Os, and *’Ar/*’Ar geochronology of
the Nambija Au-skarn and Pangui porphyry Cu deposits,
Ecuador: Implications for the Jurassic metallogenic belt of the
Northern Andes[J]. Mineral Deposita, 2009, 44: 371-387.

[5] SILLITOE R H. Epochs of intrusion-related copper
mineralization in the Andes[J]. J South Am Earth Sci, 1988:
89-108.

[6] NOBLE D C, MCKEE E H. The Miocene metallogenic belt of
central and northern Peru[J]. SEG Special Publ, 1999, 7:
155-193.

[7] BEATE B, MONZIER M, SPIKINGS R, COTTON J, SILVA J,
BOURDON E, EISSEN J P. Mio-Pliocene adakite generation
related to flat subduction in southern Ecuador: The Quimsacocha
volcanic center[J]. Earth Planet Sci Lett, 2001, 192: 561-570.

[8] SPENCER R M, MONTENEGRO J L, GAIBOR A, PEREZ E P,
MANTILLA G, VIERA F, SPENCER C E. The Portovelo-



§26 5 4 W P, S

JEJRZ /K Beroen 4840 IK

TR R 22 Hh BRfb 2 861

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

Zaruma mining camp, SW Ecuador: porphyry and epithermal
environments[J]. SEG Newsletter, 2002, 49: 8—14.

CHIARADIA M, FONTBOTE L, BEATE B. Cenozoic
continental arc magmatism and associated mineralization in
Ecuador[J]. Mineralium Deposita, 2004, 39: 204—222.
LITHERLAND M, ASPDEN J A, JEMIELITA R A. The
metamorphic belts of Ecuador[M]. Keyworth,U.K., British
Geological Survey, Overseas Memoir 11. BGS, 1994: 1-147.
iKoOR, X BR, FEGLL, WOV, KEGL, B, FeE
JRRAR K TR ™ RS IR R M BRAG A2 (). 2540 2441, 2014,
30(9): 2468—2480.

ZHANG Liang, LIU Yue, LI Rui-hong, HUANG Tao, ZHANG
Rui-zhong, CHEN Bing-han, LI Jin-kui. Lead isotope
geochemistry of Dayingezhuang gold deposit, Jiao Peninsula,

China[J]. Acta Petrologica Sinica, 2014, 30(9): 2468—2480.

ikOER B, R, TR0, FENE, 0L R
T 98 3 1L TR AR PR BB IR B R M R AL 22 0], A A 2R3,

2009, 25(11): 2833-2842.

ZHANG lJing, YANG Yan, HU Hai-zhu, WANG Zhi-guang, LI
Guo-ping, LI Zhong-lie. C-S-Pb isotope geochemistry of the
Yindonggou orogenic type silver deposit in Henan province[J].
Acta Petrologica Sinica, 2009, 25(11): 2833—2842.

RWISR, ZERE, RO, HTORESE P R R AR R B S
Fi: e b R RESEB s MY, db ot BHE A, 1998:
216-226.

ZHU Bing-quan, LI Xian-hua, DAI Tong-mo. Isotope system

theory and application to the earth sciences: On crust-mantle

evolution of continent of China[M]. Beijing: Science Press, 1998:

216-226.

G SO 7B G O 2l = B s T A i oA
HERALAE SRR ]. A4 25, 2009, 25(2): 444-454.
ZHANG Jing, YANG Yan, LU Ying-huai. Lead isotope
geochemistry of the Weishancheng gold-silver ore belt, Henan
Province, China: Implications for ore genesis[J]. Acta Petrologca
Sinica, 2009, 25(2): 444-454.

SCHUTTE P, CHIARADIA M, BEATE B. Geodynamic controls
on Tertiary arc magmatism in Ecuador: Constraints from U-Pb
zircon geochronology of Oligocene-Miocene intrusions and
regional age distribution trends[J]. Tectonophysics, 2010, 489:
159-176.

SCHUTTE P, CHIARADIA M, BARRA F, VILLAGOMEZ D,
BEATE B. Metallogenic features of Miocene porphyry Cu and
porphyry-related mineral deposits in Ecuador revealed by Re-Os,
40Ar/39Ar, and U-Pb geochronology[J]. Mineralium Deposita,
2012, 47: 383-410.

SCHUTTE P, CHIARADIA M, BEATE B. Petrogenetic
evolution of arc magmatism associated with late Oligocene to
late Miocene porphyry-related ore deposits in Ecuador[J].
Economic Geology, 2010, 105: 1243—-1270.

BINELI B T. The low-sulfidation Au-Ag deposit of Rio Blanco

[19]

[20]

[21]

(22]

[23]

[24]

(25]

[26]

(27]

[28]

(Beroen): Geology, mineralogy, geochronology (U-Pb and Ar-Ar)
and isotope (S, Pb, Sr) geochenmistry[M]. Ecuador: Université
de Genéve, 2007: 6-86.

PONCE M. Geochronology and geochemistry of igneous rocks
hosting the low-sulfidation gold-silver deposit of Rio Blanco
(Beroen) (Ecuador)[M
1-20.

]. Ecuador: Université de Genéve, 2011:

OHMOTO H. Systematics of sulfide and carbon isotopes in
hydrothermal ore deposits[J]. Economic Geology, 1972, 67:
551-578.

FIEM, T, aRAE . MR SR s T
T EA 4R AR, 2013, 23(9): 2567-2573.

DAI Ta-gen, YIN Xue-lang, ZHANG De-xian. Diagenetic and
metallogenic model of Kalatongke Cu-Ni deposit[J]. The
Chinese Journal of Nonferrous Metals, 2013, 23(9): 2567-2573.
Bkooow, 8, VESRERL, B Sw, SKINE, Bk, ZEEE

Bt 17 07 3% 7 B 55 OB 15 TR FE (0], M B3 BE U, 2009,
18(3): 197-203.
SHAN Liang, ZEHGNG You-ye, XU Rong-ke, CAO Liang,

ZHANG Yu-lian, LIAN Yong-la, LI Yan-hua. Review on sulfur
isotopic tracing and hydrothermal metallogenesis[J]. Geology
and Resources, 2009, 18(3): 197-203.

BE T, M, AR, SIEEK, L )G XA e s
BT IURRA E FY: B 1 70 3R ) A7 3R IE AR 0], Kt
Pt 5 2%, 2011, 35(3): 394—403.

XUE Jing, DAI Ta-gen, FU Song-wu, MA Guo-qiu, HUANG
Wei-meng. SEDEX origin of the Panlong lead-zinc deposit,
REE and S isotope
Geotectonica et Metallogenia, 2011, 35(3): 394-403.
HUNGERBUHLER D, STEINMANN M, WINKLER W,
SEWARD D, EGUEZ A, PETERSON D E, HGLG U,

Wuxuan, Guangxi: evidences[J].

HAMMER C. Neogene stratigraphy and Andean geodynamics of
southern Ecuador[J]. Earth-Science Reviews, 2002, 57: 75—124.
ZARTMAN R E, DOE B R. Plumbo tectonics-the model[J].
Tectonophysics, 1981, 75: 135-162.

UNRUH D M, TATSUMOTO M. Lead isotopic composition and
uranium, thorium, and lead concentrations in sediments and
basalts from the Nazca plate[J]. Deep Sea Drilling Project Initial
Reports, 1976, 34: 341-347.

CHIARADIA M, FONTBOTE L, PALADINES A. Metal
sources in mineral deposits and crustal rocks of
ecuador(1°N-4°S): A lead
Geology, 2004, 99: 1085—1106.

WUROR, BT, EMERE, IR, E R, R P'f%%
e EWVEBZW%E%#E&&M{[J A O

2014, 24(8): 2117-2128.

LEI Yuan-bao, LAI lJian-qing, WANG Xiong-jun, SU

Sheng-shun, WANG Shou-liang, TAO Shi-long. Origin and

isotope synthesis[J]. Economic

evolution of ore-forming material of Hutouya polymetrallic

deposit[J]. The Chinese Journal of Nonferrous Metals, 2014,



862 P E A 4 2R 2016 4:4 A

24(8): 2117-2128. 27(12): 3727-3748.

[29] WHALX, FETowE, ZRgkon. P AR b K 3L RN i g [30] CHIARADIA M, FONTBOTE L. Lead isotope systematics of
JE LSBT SRR A A ER, 2011, 27(12): 3727-3748. Late Cretaceous-Tertiary Andean arc magmas and associated
CAO Ming-jian, QIN Ke-zhang, LI Ji-liang. Research progress ores between 8°N and 40°S: Evidence for latitudinal mantle
on the flat subduction and its metallogenic effect, two cases heterogeneity beneath the Andes[J]. Terra Nova, 2002, 14:
analysis and some prospects[J]. Acta Petrologica Sinica, 2011, 337-342.

Lead and sulfur isotope geochemistry of
Ecuadorian Beroen gold-silver deposit

XI Zhen"?, GAO Guang-ming" %, MA De-cheng’, LUO Han"*

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals, Ministry of Education,
Central South University, Changsha 410083, China;
3. No.701 Geological Party, Xinjiang Geoexploration Bureau for Nonferrous Metals, Changji 831100, China)

Abstract: Ecuadorian Beroen deposit locates east of the suture zone of Chaucha continental terrane with Macuchi
oceanic terrane. The Pb and S isotope compositions of main sulfides and wall rocks were studied. Excluding the
pyrrhotite, 6°*S value average is 0.1%, suggesting that a mantle magmatic sulfur source, with the contribution of a
basement biology reductive condition sulfur source. The 206pp204p s 18.605—19.147, 2"Pb/2*Pb is 15.621-15.694,
208pp,204py, s 38.378-38.967. At first, before later Cretaceous, there is the nonradiogenic lead in mantle; then on
Oligocene, enriched mantle-derived magmas ascend to the lower crust, and interact with the basement rock of Macuchi
and Chaucha terranes assimilating radiogenic lead; on Miocene, the ore fluids derive from the hydrothermal systems of
shallow crustal magma chambers, also react and leach the radiogenic lead from wall rocks. Also the mineral deposits in
Chaucha area have significantly higher **’Pb/***Pb values than that of their wall rocks and the central Andean lead
province. This can be due to small volumes of parental magma emplaced at shallow crustal levels.
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