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The Metallogenic Map of Peru: applications and 

update
1. History of the metallogenic maps of Peru
2. Metallogenic map of Peru - metallogenic belts at a scale of 1: 3,000,000
3. Metallogenic chart at a scale of 1:250,000

a. Map of Tectonostratigraphic Units at a scale of 1: 250,000
b. Structural map at scale 1 : 750,000
c. Geophysical map at scale 1 : 750,000
d. Stream sediment geochemical maps at a scale of 1:750,000
e. Map of spectral anomalies at a scale of 1:750,000
f. Tectono-stratigraphic chart at scale 1 : 750,000
g. Table of radiometric ages of the main ore deposits at a scale of 1: 750,000
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Ponzoni (1980) J. Quispe (2006-2008)

J. Acosta (2009-2021)

Casas & Tumialán (1967)

Bellido, Girard & Paredes (1972)
Canchaya, Aranda, 

& Guevara (1995)

L.Quispe et al. (2021)Zappettini et al., (2001)

Andean Multinational Project

METALLOGENIC PROVINCES
METALOGENIC AREAS AND 

LITHOTECTONIC UNITS

GEOLOGICAL UNITS AND 

ASSOCIATED RESERVOIRS

23 METALLOGENETIC

BELTS

TECTONO-STRATIGRAPHIC 

UNITS

METALLOGENETIC CHART

64 SHEETS TO SCALE

1:250,000

1. HISTORY OF THE METALLOGENIC MAPS OF PERU
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

COPPER

Antamina. Source: Rumbo Minero.

Toquepala. Source: Rumbo Minero.

Cuajone. Source: Camiper.

< 1

1-3

3-5

5-7

Million Metric Tons 
of Fine copper

Mines

Total production in Peru

~46.4 MMT (100%)
Production from main porphyry belts

38.05 MMT (82%)
Other Cu belts: 3.25 MMT (7%)

Other non-Cu belts: 5.1  MMT (11%)

Source: Modified from Jorge ACOSTA ALE, A. BUSTAMANTE & M. CARDOZO. 2013. Cooper in Peru: Facts and Challenges. 31° PERUMIN

Eocene-Oligocene porphyry belt

Metallogenic belts

Miocene porphyry belt

Paleocene porphyry belt

5.5 MMT
12.4%

22 MMT
50%

Antamina
7.5 MMT

Toquepala
8.08 MMT

Tintaya
1.7 MMT

Antapacay
1.5 MMT

Las Bambas
1.9 MMT Constancia

0.8 MMT

Toromocho
1.2 MMT

Cerro Verde
6.25 MMT

Cuajone
7.16 MMT

2.30 

Mtmf

Total 

Production

2021

8.5 MMT
19.3%
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

Total 

Production

2021

Iscaycruz. Source: Mapio.net

Metallogenic belts

Miocene epithermal, skarn, replacement & polimetallic vein deposits

Lower Cretaceous– Paleocene VMS Cu-Zn-Au

Source: Modified from Jorge ACOSTA et al. 2015. MAIN METALLOGENIC BELTS AND  SUPPLY TREND OF LEAD AND ZINC IN PERU. Pro Explo 2015.

2.4 MMT
5%

Antamina

Santa Luisa

Huarón

Cerro de Pasco

Casapalca

Raura

C° LindoAmericana

Ticlio Andaychagua

Iscaycruz

Catalina Huanca

Atacocha Milpo

Yauricocha

Animón

Maria Teresa
Unidad Santander Carahuacra

San Cristobal

Colquijirca < 50

50-100

100-200

> 200

Production 2014
Tons of Fine Zinc

X 1000

Mines

Cerro Lindo. 

Source: rumbominero.com

1.50 

Mtmf

46 MMT
94%

ZINC Total production in Peru

~50.2 MMT (100%)
From Miocene belt

47.2 MMT (94%) 
From Lower Cretaceous-Paleocene belt

2.5 MMT ( 5%) 
Other no Pb-Zn belts

0.5 MMT ( 1%) 
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

Total 

Production

2021

Raura. Source: diariocorreo.com

Yauricocha. 

Source: rumbominero.com

Source: Modified from Jorge ACOSTA et al. 2015. MAIN METALLOGENIC BELTS AND  SUPPLY TREND OF LEAD AND ZINC IN PERU. Pro Explo 2015.

< 7

7-10

10-15

> 15

Production 2014
Tons of Fine Lead

X 1000

Mines

0.3 MMT
2%

Ma Teresa

Colquijirca

Santa Luisa

Huarón

Uchucchacua Cerro de Pasco

Casapalca

Raura

C° Lindo

Americana

Ticlio

Mallay

San Cristobal-Volcan

Catalina Huanca

Atacocha
Milpo

Yauricocha

AnimónIscaycruz
Unidad Santander

Huachocolpa

San Cristobal-Bateas

Antamina

264

Ktmf

15.1 MMT
97%

LEAD Total production in Peru

~15.9 MMT (100%)
From Miocene belt
15.42 MMT (97%) 

From Lower Cretaceous-Paleocene belt
0.3 MMT (2%) 

Other no Pb-Zn belts
0.2 MMT (1%)

Metallogenic belts

Miocene epithermal, skarn, replacement & polimetallic vein deposits

Lower Cretaceous– Paleocene VMS Cu-Zn-Au
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

Total 

Production

2021

Hualgayoc. Source: grufides.org

Cerro de Pasco. 

Source: Revista Proactivo.com

2,262 Moz
46%

Ares  >26 MozSn Jn Lucanas > 35 Moz

Quiruvilca 109 Moz

Antamina >238 Moz

Uchucchacua 259 Moz

Pallancata 67 Moz
Arcata  178 Moz

Caylloma 166 Moz

San Genaro > 60Moz

Casapalca 198 Moz

Cuajone+Toquepala
122Moz

Cerro de Pasco >355 MozRaura >56Moz

Yauricocha > 78 Moz

San Cristobal >95 Moz

Hualgayoc 315 Moz

Yanacocha

Selene  >17 Moz

Huaron 155 Moz

Milpo+Atacocha 222 
Moz

Colquijirca >106 Moz

Julcani 107 Moz

Orcopampa > 72 Moz

Source: Modified from J. ACOSTA Ale et al.  2014. Production of Gold and Silver in Peru:  Past, Present and Future. 11th International Gold & Silver  Symposium, 2014.

Million Onces
of Fine Silver

< 100

200-100

300-200

> 300

Mines

Metallogenic belts

Miocene epithermal belt

Miocene skarn, porphyry, replacement & vein deposits belt

Paleocene-Eocene porphyry belt

106.4 

Moz

2,410 Moz
49%

SILVER Total production in Peru

~5024 Moz (100%)
Production from main silver belts

4,772 Moz (95%) 
Other non-Ag belts:  251 Moz (5%)
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

Total 

Production

2021

RESOURCES IN MILLIONS OF TONS

LITHIUM IN ROCK PROYECTS 

Source: Acosta (2022).

Source: El Comercio.com (2020)

Source: INGEMMET. Rocas volcánicas – Macusani con 
contenido de litio

2Lagunas 
2Loriscota 10-15 ppm y 2Vilacota 

trazas

1Rocas volcánicas - Macusani
3000-3500 ppm

2Salar Chilicolpa
10-15 ppm

2Salar Laguna Blanca
100-300 ppm

2Salar Salinas
300-1200 ppm

72600 USD

LITHIUM

1: Source: Macusani Yellowcake S.A.C  - unofficial data
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2. METALLOGENETIC MAP OF PERU-METALLOGENETIC BELTS AT A SCALE OF 1 : 3,000,000

Cordillera Blanca
Batholith

SG

AR

LI
MC

CO

Olmos Complex

Pataz Batholith

Pacococha Adamelite

San Nicolás Batholith

Querobamba Massif

Eastern Cordillera

SG : San Gabán Granite
MC : Macusani Sienite
CO : Coasa Batholith
AR : Aricomo Batholith
LI : Limbani Batholith

San Ramón Batholith

500 – 1000 ppm

1000 – 1500 ppm

(0.10 – 0.15%)

1500 – 10304 ppm

(0.15 – 1.30%)

250 – 500 ppm

<250ppm

Óxidos totales (TREO)

en Rocas

- 15 elements
- Total number of sampless: 11,358

n
: 1

,2
2

3
 

Concentración geoquímica

Elementos Rock (ppm)

La 0.02 to 2 870

Y 0.05 to 1 555

Total rock samples: 11,358RARE EARTH 
ELEMENTS
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64
SHEETS

3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

a. Map of 

Tectonostratigraphic Units 

(1: 250 000)

b. Structural map

(1 : 750 000)

c. Geophysical map 

(1:750 000 )

d. Stream sediment

geochemical maps

(1:750 000 )

f. Tectono-stratigraphic

chart (1:750 000 )

e. Map of spectral

anomalies (1:750 000 )

g. Table of radiometric 

ages of the main ore 

deposits

Bibliographic

references
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

61 Litostratigraphic

units
25 Tectonostratigraphic

units

Label structure

a. Map of Tectonostratigraphic Units at a scale of 1: 250 000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

a. Map of Tectonostratigraphic Units at a scale of 1: 250 000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

SHEET SD1816

SHEET SB1716

b. Structural map at scale 1 : 750 000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

c. Geophysical map at scale 1 : 750 000

Reduction to the Pole, South Zone

Reduction to the Pole, North and

Center

Total Magnetic Field, South Zone

Reducción al Polo 

Norte y Centro
Reducción al Polo Sur Campo Total

SB1704 SD1806 SA1813

SB1801 SD1810 SB1801

SB1707 SD1811 SB1805

SB1708 SD1814 SB1806

SB1805 SD1815 SB1809

SB1712 SD1816 SB1810

SB1809 SE1803 SB1813

SB1716 SE1804 SB1814

SB1813 SE1901 SC1801

SC1801 SE1905 SC1802

SC1704 SE1906 SC1803

SC1805 SE1909 SC1806

SC1806 SE1910 SC1807

SC1809 SC1810

SC1810 SC1811

SC1813 SC1815

SC1814 SC1816

SC1815 SD1901

SD1802 SD1905

SD1906

SD1907

SD1812

SD1909

SD1910

SD1913

SD1914

SE1902

Hojas con Geofísica

51 Metallogenic Maps at 

a scale of 1:750,000 

with geophysical data
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

Sheet SC 1805Sheet SB 1716

- Stream sediment geochemistry database 

with 22071 samples.

N° of

elements

N° of

samples
%

30 2 0.01%

31 6 0.03%

32 3417 15.48%

43 7 0.03%

44 11 0.05%

45 9551 43.27%

49 5 0.02%

50 4676 21.19%

54 3616 16.38%

56 505 2.29%

58 275 1.25%

Total 22071

d. Stream sediment geochemical maps at 

a scale of 1:750,000

Armor et al. (1998):

Variable standarization:

1° Normalization of the data, log10 (a)

2° Geometric mean of the normalized values (x)

3° Standar deviation

4° X = (a-x) / d
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

e. Map of spectral anomalies at a scale of 1:750,000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

- Spatial and temporal 
relationships of each of the 
Tectono-stratigraphic units.

- Age of the deposit, generator 
or discoverer metallotect .

- Tectonic environment.

f. Tectono-stratigraphic chart at scale 1 : 750 000
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3. METALLOGENETIC CHART AT A SCALE OF 1 : 250,000

Dated minerals:

Wr: Total Rock

Zr: Zircon

Plg: Plagioclase

Hb: Hornblende

Mus: Muscovite

Bt: Biotite

Fk: Potassium Feldspar

San: Sanidine

Al: Albite

Mo: Molybdenite

Radiometric dating methods:

ArAr: Argón - Argón

UPb: Uranium – Lead

KAr: Potassium - Argon

ReOs: Rhenium - Osmium

RbSr: Rubidium – Strontium

SmNd: Samarium - Nediomium

g. Table of radiometric ages of the main ore deposits at a scale of 1: 750,000
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METALLOGENETIC MAP OF PERU, GEOLOGICAL MAPS AND MINING POTENTIAL

Geologic Maps

1961-1999

100K 50K 3M 250K3M

Metallogenic ChartMining Potential Map

64
Sheets

501
Sheets

993
Sheets

2000….. 2024 (1093) 2007 2016 2021

Metallogenic Map

Application of the metallogenic map of Peru and geological and mining potential maps
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117
Mines

197
Mining

projects

http://geocatmin.ingemmet.gob.pe/geocatmin/

UPDATING OF THE METALLOGENIC MAP ON THE WEB
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#SIMEXMIN2022

Obrigado!


