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SUMMARY

The Tahuehueto Project represents a typical example of polymetalAgAu

mineralisation which displays pronounced telescoping as early high temperature
mineralisation characterised by chalcopyhtewn sphalete, is overprinted by
intermediate temperature pyrited to yellow sphaleritgalena with minor tetrahedrite,
which is inturn further overprinted by two later epithermal end member assemblages
characterised by either elevated Ag within freibergite-{&gphedrite) or high fineness
(Ag-poor) visible Au. This telescoping may represent the progressive cooling of the
hydrothermal system, although in some instances tectonic unroofing of the cover rocks
may also result in a decrease in overburden and progeassposition of higher crustal
level, lower temperature mineral assemblages. The progressive riseAg guades in

the later higher crustal level assemblages without significant base metals, is a most
important element of this telescoping. Continuedspeeting should be mindful that
porphyry and sheeted vein wall rock porphyry mineralisation could occur at deepest
levels, as evident from sericite and increased potassic alteration along with tourmaline
bearing magmatic hydrothermal breccias and shingle sollapse breccias at the deepest
|l evel s of exposure. At Creston the fault
footwall, which therefore warrants prospecting to deeper level.

Controls to low sulphidation epithermal AAg mineralisation at ahuehueto are similar
to those recognised elsewhere in low sulphidation epithermal deposits as:

1 Competent host rocks, here as the Kfeldspar altered andesite porphyry are
required for the formation of fractures to host mineralisation. An incompetent
conglonerate may act as a cap to mineralisation.

1 Structural control comprises the NE corridor of fractures interpreted as normal
faults which might host better (wider and higherAg) veins in steeper dipping
portions and, by a component of left lateral (smaijtstrikeslip movement, form
NNE dilatant flexures, splays and tension veins as settings of ore shoot formation.
Continued prospecting should be mindful that these mineralised tension veins may
be oriented at a low angel to the drilling direction.

1 The ariable styles of low sulphidation mineralisation described above influence
base and precious metal grades and distribution, with a progressive change with
time and decreasing crustal level from Cu with minor Au, t&Rlvith moderate
Au and Ag, to the tw epithermal AuvAg rich end members described above.
Prospecting lower temperature portions of the hydrothermal system, at the upper
portions, in dilatant structures and at the margins, therefore remains important.

1 Mechanisms of AtAg deposition influencerecious metal grades with increases
Au-Ag grades by: cooling or the ore fluid, mixing of ore fluids with oxygenated
ground waters evidenced by hypogene haematite, mixing of the ore fluid with
bicarbonate waters evidenced by MnO or Mn carbonate, whiléAbe&ty grades
result form the mixing of ore fluids with collapsing acid sulphate low pH waters
evidenced by hypogene kaolin within the ore assemblage. Acid caps provide
vectors to settings of buried higher grade polymetallieAgumineralisation.

1 Supergenenrichment has remobilised metals in order to leach Ag, Zn and Cu in
the oxide zone and deposit Ag and Cu overprinting sulphides below the base of
oxidation, while enriched Au occurs at upper portion of the base of oxidation.

Some vectors arising fronmanalysis of the controls to mineralisation could aid
continued prospecting.
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Introduction

At the request of Hall Stewart 3.5 days were spent in a review of the geology and
exploration at the Tahuehueto Project, Durango, Mexico. Lectures were presesited on
to discuss some of the geological concepts used in this evaluation. The assistance is
gratefully acknowledged during this work of Hall Stewart, Ralph Shearing, Art Freeze,
Gerardo Villalobos, Ernesto Serrand, Antonio Zavala and Ricardo Cruz. Téfisduiew
may not have considered all aspects of the Tahuehueto project, and so some of the
interpretations made herein could be open to further consideration if a more complete
examination were to be made of the expanding database.

Mineralisation at Tahehueto is classified as of an epithermal low sulphidation
polymetallic AgAu style (Corbett, 2007 and references therein) and so Au and Ag are
accompanied by Cu, Pb and Zn mineralisation. At Tahuehueto exposure in the vertical
relief of over 1 km (photo 13ids in the analysis of polyphasal mineralisation which is
zoned in time and space.

Comparisons with other polymetallic Agu occurrences suggest (Corbett, 2007) several
controls for Tahuehueto low sulphidation Au deposits can be defined as:

Host rock Ithology,

Structure,

Style of AgAu mineralisation,

Mechanism of Au deposition,

Supergene AWAg enrichment,

Dilution.
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The geology and exploration potential of Tahuehueto may be considered in relation to
these controls and best (often wider and higheAgugrade vein) mineralisation is
recognised where as many as possible of these controls coincide.

Host rock lithology

Tahuehueto contains a rock package similar to other districts in the Sierra Madre
Occidental comprising two principle rock sequencesmilesd as the Upper Volcanics
developed as cliff forming prominent ignimbrites unconformably overlain on the Lower
Volcanics which include upper conglomerate, andesite, andesite breccia, crystal and
lapilli tuff, as well as volcaniclastic rocks. Severatusive rock types recognised

include:

1 The fresh El Reyo granodiorite which was not inspected,

1 The interpreted feldspar porphyry dyke which locally hosts the El Creston
mineralisation and displays generally strong chlorite (propylitic) alteration and
weakpink Kfeldspar (potassic) alteration,

1 The quartzfeldspar porphyry which crops out at the EI Burro workings and
displays strong Kfeldspar development indicative of potassic alteration (photo 2).

The importance of a related buried intrusion source forlyddéeration and
mineralisation is discussed below.

Competent host rockare required for the development of low sulphidation epithermal
veins and breccias, although silicification during early alteration and mineralisation may




create host rock competgnatilised by later mineralising events. Most veins at El

Creston occur in a brittle feldspar porphyry (andesite) interpreted as a dyke, which has
fractured well as a vein host. The footwall andesite breccia is less well mineralised and
drill holes examind do not transgress the upper contact of the feldspar porphyry, because
of topographic constraints on the drill sites. Similar feldspar porphyry is reported to host
vein mineralisation at the Santiago veins (H. Stewart, pers. commun.) and so this
interpreed dyke unit may be sufficiently extensive to occur in multiple settings, where it
not only provides a good host for mineralisation, but there could be a causal relationship
between magmatism and mineralisation (below).

The conglomerate rocks in the uppertion of El Creston are not expected to have
fractured to host veins and so may represent an aquitard restricting vertical vein
formation.
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Figure 1. Varying structural controls to ore shoot formation in low sulphidatieAgAu
deposits.

Structure

Not only are most low sulphidation polymetallic Aq1 veins structurally controlled, but

in many vein systems much of the mineralisation is confined to ore shoots which host
better mineralisation (as higher A4g1 grades and wider veins) commonly developed

within dilational structures. The kinematic end members and resultant ore shoots in most
low sulphidation polymetallic AgAu systems (figure 1) include:

1 Strike-slip deformation (transpression) evidenced by flat pitching slickensides on
fault faces yields st@eplunging ore shoots in the plane of the fault, generally
developed in fault flexures or jogs containing tension veins,

1 Normal (including listric) fault (extensional) deformation evidenced by steep
plunging slickensides on fault faces yields flat plunging shoots generally in



steeper dipping portions of more moderately dipping (including listric) faults or at
the intersection with hanging wall splays,

1 Reverse faults evidenced by flat pitching slickensides provide flat ore shoots
developed in flatter @ping fault portions, but these are not common.
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Figure 2. Structural elements present at Tahuehueto and illustration of the manner in
which, during increased deformation, tension fractures initiated’ab46e controlling
structures become reorientadd mineralised to occur a very high angles to the
controlling (NE) structures and hence at a low angle to the drill core axis.

A NE trending corridor of many parallel throughgoing steep east dipping fractures and
faults, traced for about 3 km from Sago in the NE to Cerro de Mayo in the SW
represents the main control to mineralisation at Tahuehueto.

NNE trending subsidiary structures which host mineralisation are less continuous and
commonly display more open vein textures typical of a dilatieating.

Most slickensides recognised in this brief review of the Tahuehueto project dip steeply,
indicative of normal fault activation in an extensional setting, consistent with other
polymetallic AgAu deposits in the Sierra Madre that this author sited. However, as

also consistent with these other mineralised vein systems, better ore zones at El Creston
occur in more northerly (mostly NNE trending) trending vein portions. The main El
Creston is interpreted as a tension vein developed by a compdrsgmstral (left lateral)
strike slip movement on the corridor of NE fractures (figure 2). Similarly, the mine
workings in level 10 display a change in direction where mineralisation is localised in a
NNE trending flexure in a throughgoing NE fault.€eTlode here is much wider and

contains numerous open spaces, some lined with coarse crystalline quartz.



Thus, it is interpreted that in an environment of overall listric fault related extension, a
transient component of left lateral (sinistral) strétigp movement, has localised ore
shoots within NNE trending portions of the general NE fractures which also host
mineralisation in steep dipping portions (figure 2). Continued exploration should be
mindful that:

1 Tension veins and flexures which host bettémeralisation become progressively
reoriented as they are more dilated and mineralised so that the best mineralised
veins (DDHO%7111) often occur at high angels to the controlling structures which
represent the overall structural grain of mineralisatmal hence parallel to the
drilling direction (figure 2; Corbett and Leach, 1998),

1 The corridor of NE structures might become less well mineralised in settings of
flatter dips.

Figure 3. Model for the varying styles of AAg mineralisation encounteraa magmatic
arc ore systems.

Style of mineralisation

Mineralisation at Tahuehueto is classified as of the intrusion related epithermal low
sulphidation polymetallic AgAu style (Corbett, 2002, 2004, 2005, 2007; figure 3) and so
Au and Ag are accompani&y Cu, Pb and Zn mineralisation. Polymetallic-Ag
mineralisation displays pronounced zonation in time and space with considerable
variation between deposits according to the crustal level of formation. The Tahuehueto
project is characterised by a pronocad multiplicity in hydrothermal events, in which
zonation typical of this style of mineralisation (figure 4) is discernible over the roughly 1
km of vertical exposure.



