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Key highlights

•Magmatic-tectonic setting and its relationship to ore deposits
•Understanding the implications of tectonic events applied to ore 
genesis
•Preservation of world-class deposits
•Mineralization overprint explained from a regional point of view



Sillitoe, 2010

Magmatic-tectonic setting and its relationship to ore 
deposits

¿Why doesn't the entire 
area of subduction zones 
have large deposits?

¿Which geological 
features help to identify 
different kind of ore 
deposits?

¿What is the right 
geological environment 
to find world-class 
deposits?



Terrain Guerrero Suture

Centeno, 2017



Strain and Laramide magmatism at North of México
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Piaxtla batholith ~49 - 45 Ma

Sinaloa batholith ~80 - 62 Ma

Socavón member ~75.5 - 73 Ma

Andesitic and dacitic dikes
~45 - 44 Ma

Silicic dikes and domes
~29-28 Ma

Mafic dikes

Buelna member ~69 Ma

Porphyry intrusions ~67 Ma

Sandstone and conglomerate
Camichin unit Max age ~43 Ma

Sandstone and conglomerate
Palmas Fm. Max age ~52 Ma

Andesitic group
("Productive andesites" and
porphyry andesitic intrusions)
~63 - 48 Ma

Portal member ~69 Ma

LOWER VOLCANIC
COMPLEX

UPPER VOLCANIC
SUPERGROUP

Tayoltita - San Dimas Causita - Mala Noche

Silicic ignimbrites and lava domes
(First ignimbrite flare-up)
~31.5 - 29 Ma

Silicic ignimbrites and lava domes
(First ignimbrite flare-up)
~30-31 Ma

Polimictic conglomerate
Polimictic conglomerate
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Silicic ignimbrites
(Second ignimbrite flareup)
~24 Ma

Silicic ignimbrites
(Second ignimbrite flareup)
~25-24 Ma

Porphyry intrusions ~75.5 Ma

Tarahumara Fm.

Socavón member
~77.7 - 76 Ma

Cebollas shallow intrusion
~30 Ma

Tarahumara Fm.
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Cuellar-Cardenas, 2012; Centeno, 2017; Montoya-Lopera et al., 2019, 2020a,b; Montoya-Lopera et al., 2024



Extensión del Oligoceno

Extensional basins 29-12 Ma

Sinaloa and Nayarit extension
begins in the late Oligocene, 
causing an angular 
unconformity between the
Oligocene (32-29 Ma) and early
Miocene (24-20 Ma) 
ignimbritic sequences.

Ferrari et al., 2002, Tectonics
Ferrari et al., 2013, Geosphere
Duque et al., 2015, GSA Bull.
Duque et al., 2014, RMCG

Presidio River valleyPiaxtla River valley (Tayoltita) Baluarte River valley

24 Ma

24 Ma
24 Ma



Magmato – tectonic relathinship to understand the ore 
deposits development

San Dimas District, Durango
Plomosas at El Rosario District, Sinaloa



Ferrari - Primero Mining febrero 2018

Magmatism and ore deposit development

Montoya-Lopera et al., 2019



San Dimas,
Plomosas at El 
Rosario Mining

District

Montoya-Lopera et al., 2019
Montoya-Lopera et al., 2020 a,b

Montoya-Lopera et al., 2024



Cretaceous Cu-Mo Porphry mineralization

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



Eocene Ag rich mesothermal veins

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



Ag system

✓EW structural controlled
✓Adularia – rodocrosite – Mg chlorite
✓Pyrite > Chalcopyrite > Galena > Sphalerite
✓Acantite, Jalpaite, Proustite, Polibasite

Phase 1: Open space filling
Phase 2: Crack-seal 
Phase 3: Close space

Eocene Ag rich mesothermal veins

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



Au epithermal system

✓ NS structural controlled
✓ Sericite - Al chlorite
✓ Pyrite > Chalcopyrite > Galena > Sphalerite
✓ Electrum Au      

Oligocene Au rich epithermal veins

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



San Dimas Mineralization model: Microthermometry

Geothermometry (Tgeo) Decriptometry studies (Td)

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



Stable isotopes

Nobel gases

Hydrothermal fluid characterization

Montoya-Lopera et al., 2020 a
Montoya-Lopera et al., 2020 b



Montoya-Lopera et al., 2020 a

Magmatism and ore deposit development – San Dimas



Ferrari - Primero Mining febrero 2018
Montoya-Lopera et al., 2024

Plomosas system



In a regional context

Montoya-Lopera et al., manuscript
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