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Buchanan’s Epithermal Vein Model

a2

General Water Table

LEGEND
1. Siliceous Residue:
- opal, chalcedony, cinnabar, pyrite

2. Advanced Argillic:
- alunite, kaolinite, buddingtonite

3. Silification:
- usually with adularia

4. Propyllitization:
- chlorite, epidote, calcite,
pyrite, montmorillonite

5. Adularization:
- albite increases below
boiling level

Note:
- Alteration boundaries more
diffuse than shown

(Modified from: Buchanan, 1981)
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Mexico: Basement Terranes and Vein Deposits

Arizona New Mexico

[ ] Western Terranes

‘ UNITED STATES ] Eastern Terranes
30° % OF
| AMERICA @ Waior AgPbzn Vein Depost

O Major Ag-Au Vein Deposit
@ Gold Deposit
@ Ag-Pb-Zn Vein Deposit

28° O Ag'Au Vein Depos it

GULF OF MEXICO
| 22°
RIVERA
PACIFIC "™E
PLATE
e
_]_8°
0 & otk N
Km \, ¢ O
COCOS PLATE 4‘9% GUATEMALA
11|2° 1(|)8° 10|4° IO|0° 96° Qg, 92°




Tertiary Mexico & Related Ore

Deposits

Juarez
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Mexico: Fresnillo Silver Trend

{Location Map
United States of America
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SILVER?

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!!I

Does any of this help us find ore?



Mexico’s Silver & Gold
Production 1521-1980

100.000.000

20.000.000
HEO.000.000 I

7O0.000.000

SILVER (1000 TROY 02)

GO.O00.000

120,000,000

110.000.000

100,000, 000

20.000.000

w

©.000.000

FO.000.000

6O.000.000

50.000.000

40,000,000

30.000.000

ZO. 000,000

10.000.000

fe ] — e | = = O — ] — e = - { e | — —_—
fa— e fa=y — O~ = < — Fema | s B R ] = —~—
[Vl ~ ~— = o oC (=] = < = = = = = <~
= == e — — _— = — = —— —_— _ S —"




Mexican Districts: D

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
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MINERAL DEPOSITS IN
THE FRESNILLO TREND
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Mexico:

Ui« SRS N  MINERAL DEPOSITS IN
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Exploring Through Cover...Cutting the Risks




BLIND EXPLORATION

Geological Model

Location, Location, Location
Geophysics

Drilling

Reinterpretation

Repeat

PATIENCE, BELIEF, FUNDING, PERSEVERANCE...REPEAT
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General Water Table

LEGEND
1. Siliceous Residue:
- opal, chalcedony, cinnabar, pyrite
2. Advanced Argillic: L 'I:II‘?E!%(A::-OUS
- alunite, kaolinite, buddingtonite HORIZON

3. Silification:
- usually with adularia

4. Propyllitization:
- chlorite, epidote, calcite,
pyrite, montmorillonite

-’

5. Adularization: BASE
- albite increases below =~ METAL
boiling level HORIZON
Note:
- Alteration boundaries more
diffuse than shown

(Modified from: Buchanan, 1981)
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Fresnillo: Cerro Proano




Cerro BLQ.a.D.QﬂuJ;CLQ.DS_

, GENERAL WATER TABLE S

........... < Depth of
Erosion of
Cerro Proano
Stage Vein
Outcrops

PRECIOUS



Cerro
Proano
1553

Few to no outcrops except for hills

Santo'NInG
\/ems
Blind

DiSCovery
1976




SantoAlina Rlind \ainc

GENERAL WATER TABLE (Qf(\;yyd/

Depth of
Erosion on
Santo Nino
Stage Veins

PRECIOUS .

- METAL Discovered 1976
HORIZON . . pe

No significant surface
expression
BASE
- METAL
HORIZON
1500

After: Buchanan, 1981 Simmons, 1991
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Fresnillo District Composite Cross-Se
with Age Relations

ction

&

27.4 Ma

27.7/31.1 Ma

Piedras Mercury Deposit
29.1 Ma

38.3/44.7 Ma

aaaaaaaa

1,000
] Meters

44444

- Explanation iy
T V. Vein
E Tav Altamira Volcanics
T
| Tivi Pervasive iron oxides
Q Tivs Pervasive silicification
% Tiv Linares Volcanics
(&
R
E Kech Chilitos Formation
T B
A RS
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E AS Klc Calcareous shales
8 gp Kis Lower Graywacke
€ >
Surface (2200m
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(modified from Garcia, et al, 1985; Lang et al, 1988; and Velador, 2009.)

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



Buchanan’s Model Applied to
Juanicipio

ASEY

General Water Table

Juanicipio

“Sinter”

Hg, As
No Au, Ag, BM+

Adv. Arg. Alt

LEGEND
1. Siliceous Residue:
- opal, chalcedony, cinnabar, pyrite

PRECIOUS
METAL

HORIZON Therefore
Bonanza Veins
At some depth ??

2. Advanced Argillic:
- alunite, kaolinite, buddingtonite

3. Silification:
- usually with adularia

4. Propyllitization:
- chlorite, epidote, calcite,
pyrite, montmorillonite

BASE
>~ METAL
HORIZON

5. Adularization:
- albite increases below
boiling level

Note:
- Alteration boundaries more
diffuse than shown

(Modified from: Buchanan, 1981)




Fresnillo: conception in 1998, District side down

Jua‘r-i/i.cipio ,
Claim -




Fresnillo: Re-Interpretation

Juah'i‘;cipio |
- Claim =



Buchanan’s Model Applied to
Juanicipio

Juanicipio

“Sinter”

Adv. Arg. Alt

1. SHiceous Resid Theref
. Siliceous Residue:
- opal, chalcedony, cinnabar, pyrite e re O re
PRECIOUS o
2. Advanced Argillic:
= al‘l’miie. kaolr%itel, buddingtonite I-“:Iggl\%ON B O n a n Za Ve I n S

3. Silification:
- usually with adularia

At some depth

4. Propyllitization:
- chlorite, epidote, calcite,
pyrite, montmorillonite

BASE
>~ METAL
HORIZON

5. Adularization:
- albite increases below
boiling level

But HOW Deep?
and in which

Faults?

Note:
- Alteration boundaries more
diffuse than shown

(Modified from: Buchanan, 1981)




Depth to Veins under Juanicipio
“Sinter”
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2 Inferred Sinter over Historic Mining Area
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Megaw & Ramirez, 2001 Modified from Simmons, 1991
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MAG Silver’s First Hole, DDH JI03-01, May 2003
Juanicipio Vein @ 1850 m elev.
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Average LOM Graades:
Comparison

MAG: 923 g/t AgEq

900 Bonanza Zone
800
700
600 MAG: 574 g/t Ag
Bonanza Zone
500
400
Avg AgEq 295 g/t*
300 e e e = e e e e e
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* Not including MAG Silver data Data provided by Raymond James



Current Ramp Progress

Portal (2,324 m elev.)
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1,870 m elev.



Valdecanas Vein — 3D Video
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Valdecanas — Vletal Graae
Yictributi
Silver ¢ &~ :




Valdecanas — Metal Grade
Distributions

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

39
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Interpretation:
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1900 ----------- -

General Water Table et 2

R PRECIOUS
]300 ....... o s . METAL
oo ol _-:.‘.-: HORIZON

et BASE

1100 ---- Sredly - mues A

.................



41

Valdecafias Vein: Repeatedly Active, Structural Intersection,
+ Skarn + B-minz = Ore Fluid Upwelling Zone?

BONANZA ZONE
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Skarn Zone in Historic Mining
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SILVER (1000 TROY 0Z)

Mexico’s Silver & Gold
Dradiictinn 182129010
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