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Buchanan’s Epithermal Vein Model 



Mexico: Basement Terranes and Vein Deposits



Tertiary Mexico & Related Ore 
Deposits

FRESNILLO

TREND



Mexico: Fresnillo Silver Trend



Zacatecas

1543-2001

>1 Billion oz Ag

900 g/T Ag

2.5 g/T Au

Zacatecas

AVINO
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Mexico: Fresnillo Silver Trend 
Structural Fabric



MEXICO: WHY SO RICH IN BIG 
SILVER?

THE PERFECT STORM?
• Source

All deposit types Ag-rich 

Crust either especially rich in Ag or it is more accessible than elsewhere

• Processes

Long-lived magmatic belt with associated hydrothermal activity

Silver moves best in High T- acid fluids…expected with felsic magmatism

Certain deposit types associated with felsic magmatism especially prolific

• Environment

Excellent, structurally-prepared host rocks

• Timing

Near-perfect timing for magmas and fluids to get to high crustal levels

Old enough to be exposed

Young enough to be preserved



EXPLORATION IS  NOT DEAD!!!

Does any of this help us find ore?



Mexico’s Silver & Gold 
Production 1521-1980



Mexican  Districts: Discovery Dates
Taxco 1522

Pachuca 1524

Guanajuato 1529

Sombrerete 1542

Zacatecas 1543

Fresnillo 1553

Charcas 1570

Cerro San Pedro 1575

Santa Eulalia 1593

Mapimi 1598

Santa Barbara / Parral 1600

Batopilas 1632





• COVER

• COLORED…FADE TO BLACK



Mexico: Explore Through Cover in 
Known Belts

• COVER

• COLORED…FADE TO BLACK



Exploring  Through Cover…Cutting the Risks



BLIND EXPLORATION

Geological  Model

Location, Location, Location

Geophysics

Drilling

Reinterpretation

Repeat

PATIENCE,  BELIEF,  FUNDING,  PERSEVERANCE…REPEAT



Buchanan’s Epithermal Vein Model 



Fresnillo: Cerro Proaño Outcrop Discovery 1553



Cerro Proaño Outcrops

2200

1800

Depth of 
Erosion of

Cerro Proaño
Stage Vein
Outcrops

After: Buchanan, 1981    Simmons, 1991



Fresnillo: Historic Mining Area

Cerro
Proaño
1553

Santo Niño
Veins
Blind

Discovery
1976

2 km

Few to no outcrops except for hills



Santo Niño Blind Veins

Depth of 
Erosion on
Santo Niño
Stage Veins

Discovered 1976
No significant surface

expression

After: Buchanan, 1981    Simmons, 1991



ECONOMIC

GEOLOGY

DECEMBER ’88

SPECIAL

MEXICO

ISSUE

K.F. Clark Editor



Fresnillo District Landsat Imagery 

=

Pervasive
Clay

Alteration



Juanicipio Area Alteration

Silicification

Iron-Oxide
Flooding

Looking North



Juanicipio Area Alteration

SILICA

FRES.



Note: Lang, 1988
dates used in

1995-2003 work.
Velador, 2009
dates in italics

Lang indicated 
Mineralization

at <32.4 Ma and
Juanicipio 

Alteration at 
29.1 Ma.

A maximum
3 Ma span

Fresnillo District Composite Cross-Section 
with Age Relations



Buchanan’s Model Applied to 
Juanicipio

Juanicipio
“Sinter” 

Hg, As 
No Au, Ag, BM+

Adv. Arg. Alt

Therefore
Bonanza Veins 
At some depth  ??



Fresnillo: conception in 1998, District side down

5 km

Historic Mining
Area

Juanicipio
Claim

Up Down



Fresnillo: Re-Interpretation 
Juanicipio side down

5 km

Historic Mining
Area

Juanicipio
Claim

Up

Down



Buchanan’s Model Applied to 
Juanicipio

Juanicipio
“Sinter” 

Adv. Arg. Alt

Therefore
Bonanza Veins 
At some depth

But HOW Deep?
and in which
Faults?



Depth to Veins under Juanicipio 
“Sinter”

Megaw & Ramirez, 2001

Inferred Sinter over Historic Mining Area
Removed by erosion

2001 Estimate was to hit veins at 1800 m depth

Modified from Simmons, 1991



GO TO FIGURE 5

JUANICIPIO

GEOLOGY

85?

85?

Kaolinite Pits 

Structure

Zonge “A” 

Structure

80

75

80

PROPOSED

DRILL

HOLES
With Drilling Order

1

3

2

5

4

1 80

HOLE DEFINITION INGREDIENTS

Strong Structs. w/ Favorable Trend

Structures w/ Strong Argillization

NSAMT Anomalies

Relation to “Poleo Trend” 

South 

Structure

JUANICIPIO

PROJECT

PERVASIVE

SILICIFICATION

Juanicipio Claim Boundary

2
0
0
3



MAG Silver’s First Hole, DDH JI03-01, May 2003
Juanicipio Vein @ 1850 m elev.  

Amethyst

PYRARGYRITE 

& 

SULFIDES
1.5 m INTERCEPT RAN:   10.9 g/T Au = 0.35 oz/T Au

730 g/T Ag  = 21.5oz/T Ag

Minimal Zn & Pb



Fresnillo plc Team 



DDH 2006-16:  Valdecañas Vein:  
6.35 m 
@ 1798 g/T Ag (56 oz/T); 2.91 g/T 
Au; 9% Pb+Zn



0

100

200

300
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600

700

800

900

1000

Avg Ag 175g/t* 

Avg AgEq  295 g/t*

MAG: 574 g/t Ag
Bonanza Zone

MAG: 923 g/t AgEq
Bonanza Zone

g/

t

Average LOM Grades: 
Comparison

Data provided by Raymond James* Not including MAG Silver data 
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Current Ramp Progress

36

Portal (2,324 m elev.)

March 2017 UG Infrastructure in 

progress

1,870 m elev.

450

m



Valdecañas Vein – 3D Video
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Valdecañas – Metal Grade 
Distributions

38

Silver

Lead

Gold

Zinc

Copper



Valdecañas – Metal Grade 
Distributions

39

Silver

Increase/repeat of high Silver and Gold in the Deep Zone may be
Further evidence for stacked boiling and repeat of metals zonation 



Valdecañas Vein Stacked Boiling 
Interpretation: 

Another, Deeper Boiling Zone
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Valdecañas Vein: Repeatedly Active, Structural Intersection,     
+ Skarn + B-minz = Ore Fluid Upwelling Zone?  

SKARN



Fresnillo District: 
Skarn Zone in Historic Mining 

Area

SKARN



Regional Targets: Identified Structures 
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7km

16km

SKARN



Mexico’s Silver & Gold 
Production 1521-2010



UTEP Entrepreneurial Geology Program

El Paso, Texas

October, 2013

Juanicipio

Peter K.M. Megaw
IMDEX Inc.                                                  
MAG Silver                                                   

Minera Cascabel S.A. de C.V.

Thank You


