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San Marcial
locationNorth 

America

Mexico
San Marcial 

Area

Plomosas and San Marcial area
ÅMined since 18th century
ÅContains more than two long live 

hydrothermal breccia system
ÅHy breccias width varies from 1 to 15 m for 

over 1 km long and 1 km deep
ÅStructural controlled by NW crust faults
ÅHistorical production of 2.5 Mt @ 67,647 ton 

Pb and 14,700 Oz Ag
ÅCurrent resources San Marcial 52 Moz AgEq 

(Ind.) @ 162 g/t AgEq, 16 Moz AgEq (Inf.)  @ 
166 g/t; Plomosas 31 Moz AgEq (Ind.) @ 200 
g/t AgEq, 17 Moz AgEq (Inf.)  @ 175 g/t



Terrain Guerrero Suture

Centeno, 2017



Strain and Laramide magmatism at North of Mexico

Centeno, 2017
Montoya-Lopera et al., 2019, 2020a,b, 2024, 2025
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Piaxtla batholith ~49 - 45 Ma

Sinaloa batholith ~80 - 62 Ma

Socav·n 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.

Socav·n member
~77.7 - 76 Ma

Cebollas shallow intrusion
~30 Ma

Tarahumara Fm.
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Oligocene extension
Extensional basins 29-12 Ma

Sinaloa and Nayarit extension
beginsin the late Oligocene, 
causingan angular 
unconformity betweenthe
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



Magmatismand ore depositdevelopment

Montoya-Lopera et al., 
2019, 2020a, b, 2024, 2025



Local geology

Montoya-Lopera et al., 2025

Plomosas San Marcial

(LA-ICP-MS U/Pb zircon Ages)



Lithogeochemistry

San Marcial

Locking North

Immobile elements

Plomosas
Jurassic vol. seq.
Early Oligocene 

Late Oligocene 
Felsic Basic

(4 Acid Assays data)



San Marcial mineralizationdistribution

Plomosas

San Marcial

W E

Pb

Ag

Zn As

Cu Mo



Plomosas hydrotermalbreccia

Stage 1
 (Pb-Zn main event)

Stage 2 
(Cu high grade)

Stage 3 
(Ag high grade)

Transition zone

Sp2

Sp1

Gn

Cpy

Aca

Aca

Amethyst

Qz



Å High angle Hy bx
Å Tilted East
Å Oligocene ( ~27 Ma)
Å Source by (andesitic porphyry int.)

Å Stage 3 (pre/ore/close bx)
Å Well-preserved high-grade Ag system
Å Almost 5 different Ag events
Å Green mineral main alt paragenesis 

(Mg Chl-Ep-Tur-Tr-Ca Amp)
Å Hematite rich
Å Barite and fluorite Phase 1

Tectonic 
hydrothermal 

breccia

Phase 2
Ore breccia

(Ore telescoping 
hydrothermal 

Breccia)

Phase 3
Post hydrothermal 

crackle breccia

San Marcial Ag high grade 
tectonic hydrothermal breccia 



SM ς 212
SMS 22-16

119.30 ς 119.42 m
62603

Ag 3584 ppm
Au 0.253 ppm

Cu 0.049%

Chl

FeOx

Sp1

Gn

Ccp

Py

5 mm

Ag high grade in clasts

Pb: Cpy-Sp1-Gn-Sp2-Aca

1 mm

Ore telescoping breccia
(epithermal clasts)

Micro scanning (PRL)

SEM (AMICS) 1.5 µm

Gn

Sp1

Aca
Ca

Qz

Py

Fl

Chl



SM ς 209
SMS 22-10

194.55 ς 194.65 m
55572

Ag 566.6 ppm
Au 0.108 ppm

Cu 0.020%

Chl

FeOx

Ep

Sp1

Gn

Sp2

Ag high grade 

SM: Aca-Py
Pb: Cpy-Sp1-Gn-Sp2

5 mm

Py

Cpy

Aca

Micro scanningOre telescoping breccia
(massive sulphide clasts)

(Ag grain as clasts)

Sp

Aca

Qz

Py

SEM (AMICS) 1.5 µm

1 mm Micro scanning (PRL)


