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1.  SUMMARY 
 

In a letter dated 17 August, 2004, Mr. Kabir Ahmed, President and CEO of NorthWestern 

Mineral Ventures Inc. ("NMV") of Toronto, Canada retained Watts, Griffis and McOuat 

Ltd. ("WGM") of Toronto to complete a technical review of its silver-gold-base metals 

prospects or deposits located in the Picachos area of western Durango State, Mexico.  The 

purpose of this study is to determine if the underlying mineral exploration concessions are of 

sufficient merit to warrant NMV making additional investments in exploring the mineral 

prospects pursuant to developing a mine or mines on the concessions.  In conjunction with 

this, WGM has estimated the timetable and costs associated with exploring and developing 

the properties.  The report is required to support a public financing being undertaken by NMV 

on the TSX Venture exchange.  

 

The Picachos area is located in the western portion of Durango State, 100 km west-southwest 

of the state capital, Durango.  It is situated within the Zona Minera La Ventana of the Sierra 

Madre Occidental (mountains).  The exploration concessions or licences are owned by 

Minera Tango S.A. de C.V. ("Tango"), a Mexican corporation, which is 75% owned by 

RNC Gold Inc. ("RNC") a TSX–V listed company and 25% owned by Minera Camargo 

S.A. de C.V. ("Camargo"), also Mexican.  The two concessions which make up the Picachos 

property total 6,700 hectares (16,556 acres) or 67 square kilometres.  Prior to Tango acquiring 

the licences, Camargo acquired the licences based on the presence of a large number of old 

native silver-gold mine workings and a favourable geological setting.  Most of the mine 

workings were enlarged as a result of the interest of the early Spanish settlers.  Some, for 

example El Pino, may have been active for a brief time during the 1930s and 1940s. 

 

NMV has acquired the right to earn a 50% interest in the concessions through an agreement 

with RNC, which requires the company to expend C$500,000 by July 14, 2005 and an 

additional C$1 million by December 30, 2006.  NMV is also required to generate a bankable 

feasibility study, which provides for the production of at least 25,000 ounces of gold per year.  

After NMV fulfils these obligations, Camargo will sign over its remaining 25% interest in 

Tango to NMV.  
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WGM Senior Geologist and Vice-President Al Workman visited the Picachos site during 

September 8-15, 2004.  Mr. Workman reviewed the geology with Camargo personnel and 

collected 10 characterization samples for geochemical analysis.  The rock samples were 

collected from obviously mineralised faces in mine workings as well as from less clearly 

mineralised faces reported to carry high grades.  In addition, a few outcrops were sampled 

where no previous samples had been collected.  The samples were sent for analysis to the 

SGS Laboratory in Don Mills (Toronto), a full service mineral laboratory with ISO 9002 

accreditation.  Mr. Workman photographed many of the prospects and occurrences during the 

visit, and some of these photographs are included in this report. 

 

WGM did not independently verify ownership of the exploration licences or any agreements 

pertaining to the licences.  WGM has assumed that the data supplied to us by Camargo is 

correct, and we have accepted it for the purpose of this report. 

 

The geological setting of the Picachos area is consistent with the location of the Sierra Madre 

near converging plate boundaries, the North American continental plate to the east and the 

subducting Pacific oceanic plate to the west.  The magmas and heated fluids generated as the 

Pacific Plate melts beneath the North American Plate have resulted in volcanic activity within 

the Sierra Madre, and the development of a 37-58 million year old volcanic centre in the 

Picachos area.  The centre is now marked by a ring fracture system which designates the outer 

limit of a volcanic crater, or caldera.  A modern example of such craters is found at Crater 

Lake located in south-central Oregon State, USA, and the post-eruptive craters at Mount St. 

Helens (Washington State, USA) and Mount Pinatubo (Philippines). 

  

An explosive eruption and volcanic collapse generates fault and fracture zones which are 

permeable conduits for water, both descending and ascending.  Descending waters encounter 

superheated rocks and will then be evolved, sometimes from great depth and under substantial 

pressure, containing high concentrations of dissolved gasses and metals leached from the 

surrounding rocks.  An image of the geysers and boiling hot springs in Yellowstone National 

Park would not be an inappropriate analogy, except in the case of mineralization, the 
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important activity is happening in the rocks underlying the hot springs and is not visible to the 

eye. 

 

Mineralization in the Picachos area is characterized by geology which is indicative of low 

sulphidation epithermal processes in a caldera setting.  Silver, gold and base metals 

precipitated from hot rising solutions when they reached the elevation where the pressure in 

the system (hydrostatic load) had fallen to the point where the fluids boiled.  Interaction 

between the fluids and surrounding rocks or intermixing of fluids may also have played a role 

in mineralization, however, the boiling elevation is very important because the loss of 

dissolved gases, mainly CO2 and H2S, causes rapid and extreme variations in the chemistry of 

the hydrothermal fluid, destabilizing mineral compounds, which until then had been soluble. 

 

Based on its comparisons with other mines and mineral deposits in the Sierra Madre, 

including the Tayoltita Mine located a short distance to the north, WGM is of the opinion that 

the Picachos area has the potential to host an economically significant silver-gold deposit.  

Indeed, the Picachos structure appears to be the only caldera in the belt which lacks a major 

operating mine, a fact WGM ascribes to a general lack of persistent and systematic 

exploration, rather than geological factors.   

 

In conjunction with MMV and Camargo, WGM has prepared a work plan and budget in the 

amount of C$526,000.  This program will consist of additional land acquisition, the 

acquisition and study of remote sensing imagery, a fixed-wing airborne magnetometer survey, 

soil geochemical surveying at El Pino, El Toro and Los Cochis/Guadalupe, preparations for 

underground development and diamond drilling at El Pino and hand trenching at El Toro and 

El Pino.   
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2.  INTRODUCTION AND TERMS OF REFERENCE 
 

 

2.1  GENERAL 

 
NorthWestern Mineral Ventures Inc. ("NMV") is a British Columbia incorporated public 

company listed on the TSX Venture ("TSX-V") Exchange under the trading symbol NMV.  

Its head office is located in Toronto.   

 

2.2  TERMS OF REFERENCE 

 

Watts, Griffis and McOuat Limited ("WGM") was retained by NMV to undertake a due 

diligence review of the Picachos Project and recommend how NMV should proceed with 

respect to the next stage of work, and to prepare a work plan and budget to advance the 

project.  This report is to be used by NMV in its decision-making process concerning how it 

should proceed with exploring and developing the Picachos Project with the goal of finding 

an economic gold/silver deposit and bringing it into production.  It is also to be used to 

support a public financing. 

 

In carrying out this assignment, an independent Qualified Person ("QP") from WGM 

completed some initial data research on the Tayoltita-Picachos area to provide a foundation 

for the more detailed review work which followed.  WGM undertook a site visit to examine 

various aspects of the project including geology, access, and local support services, especially 

for drilling and sample analysis.  WGM also collected and analyzed characterization samples 

to confirm that silver and gold are present, that metal contents are within a reasonable 

variance of reported grades, and to provide some indication of the mode of occurrence of the 

precious metals.  The samples were (and are) not intended to define the mineralization nor to 

indicate average grade.  WGM collected 10 samples during its September 8-15, 2004 site 

visit.  They were analyzed using the metallic screened fire assaying technique to give an 

indication of the presence or absence of coarse (irregularly distributed) gold, and therefore an 

indication of so-called ‘nugget effect’.   
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Following the return of the WGM geologist to Toronto, a brief trip report was submitted to 

NMV detailing the key elements of his findings.  This was accomplished on Monday, 

September 20, through a PowerPoint presentation made at a meeting in the WGM offices 

between Al Workman, representatives of NMV and other interested parties. 

 

The assignment was authorized by Mr. Kabir Ahmed, President and CEO of NMV on August 

17, 2004. 

 

The review and report were carried out and prepared in compliance with the standards of 

Canadian National Instrument 43-101 ("NI 43-101") in terms of structure and content.  

 

2.3  SOURCES OF INFORMATION 

 

This report is based on a similar confidential report prepared by WGM for NMV in October 

2004. 

 

Most of the information provided to WGM was provided by Ms. Michelle Robinson, a 

geologist, of Camargo.  Ms. Robinson is a principal of Camargo and until recently was an 

owner of the two mineral concessions forming the property.  Initially, a limited amount of 

hard copy information was provided by NMV.  Subsequently, WGM received a full set of 

reports, maps and other pertinent data in digital format, and those reviewed by us are listed at 

the end of this report under References. 

 

Additional information was provided to WGM during its discussions with Camargo personnel 

on site.  This principally concerned verifying exploration procedures so that WGM developed 

a clear understanding of the techniques used to produce exploration data.  Notes were made of 

selected relevant information.  The WGM geologist used a digital dictaphone (MP3 player) 

on site to record his observations concerning the veins and these notes were later transcribed 

and form a basis for part of this report. 

 

- 5 - 



 Watts, Griffis and McOuat 
 

WGM has not conducted an independent geological investigation of the claims in general.  

Due to necessary time constraints, WGM’s observations were developed at selected 

observation points, which may or may not be truly representative of the concessions as a 

whole. 

 

2.4  UNITS AND CURRENCY 

 

Metric units are used throughout this report.  Reference to imperial units may be made 

occasionally for the purposes of referencing historical data. 

 

Gold grades are quoted in grams of gold per tonne (g Au/t).  Troy ounces are used in some 

instances to express contained gold.  One troy ounce is equivalent to 31.103 g. 

 

The local currency is the Mexican Peso which is commonly represented by a dollar sign.  To 

avoid confusion in this report, WGM has substituted a "P" for the Peso.  The dollar sign is 

used for Canadian and United States dollars, with the prefix C or US where appropriate.  At 

the time of the site visit, the official exchange rate for the Canadian dollar was approximately 

8.913 pesos. 

 

2.5  DISCLAIMERS 

 

WGM has not verified title to the property but relied on information provided by NMV. 

 

This report or portions of this report are not to be reproduced or used for any purpose other 

than to support the above noted purposes without WGM’s prior written permission in each 

specific instance.  WGM does not assume any responsibility or liability for losses occasioned 

by any party as a result of the circulation, publication or reproduction or use of this report 

contrary to the provisions of this paragraph.   
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3.  PROPERTY DESCRIPTION AND LOCATION 

 

 

3.1  PROPERTY LOCATION 

 

The exploration property is located in western Durango State, Mexico.  The Picachos area is 

located 100 km west-southwest of the state capital, Durango (Figure 1).  It is situated within 

the Zona Minera La Ventana of the Sierra Madre Occidental (mountains).   

 

The Los Cochis prospect portion of the property is located just below the village of La Mesa 

de Los Negros, about 5 km (20 minutes) from the main regional highway between Durango 

and Mazatlán, the capital of neighbouring Sinaloa State.  It is on the south central part of the 

"Camargo" concession (sometimes referred to as "claim"), part of a larger land package in the 

southeastern quadrant of a caldera complex in the Western Sierra Madre. 

- 7 - 





 Watts, Griffis and McOuat 
 

 

 

3.2  PROPERTY DESCRIPTION 

 

The exploration concessions on which NorthWestern Mineral Ventures Inc. ("NMV") 

holds an option are owned by Minera Tango S.A. de C.V. ("Tango"), a Mexican corporation, 

which is 75% owned by RNC Gold Inc. ("RNC") a Canadian, TSX listed company and 25% 

owned by Minera Camargo S.A. de C.V. ("Camargo"), a Mexican corporation.   The two 

concessions which make up the Picachos Property, the Picachos and Camargo concessions, 

total 6,700 hectares (16,556 acres) or 67 square kilometres.  Prior to Tango acquiring the 

concessions, Camargo staked them based on the presence of a large number of old native 

silver-gold mine workings and a favourable geological setting.  Most of the mine workings 

were enlarged as a result of the interest of the early Spanish settlers.  Some, for example El 

Pino, may have been active for a brief time during the 1930s and 1940s. 

 

The Picachos concession (4,225.4 ha) was registered with SECOFI (the Mexican Mining 

Recorder) July 12, 1999 by Camargo.  Camargo is a private Mexican corporation, owned 80% 

by Michelle Robinson, MASc, P.Eng., and 20% by Jose Vargas Gaytan, a Mexican 

prospector.  The legal survey was completed and filed September 6, 1999.  The legal survey 

for the Camargo concession (2,577.5 ha) was filed with SECOFI on May 16, 2002. Legal title 

was recorded for both claims on July 9, 2002.  The total area of the two concessions (6,700 

ha) is somewhat lower that might be expected due to about 100 ha of overlap.    More 

recently, Tango has acquired a 100% interest in the Picachos property.  WGM understands 

that NMV’s legal counsel has confirmed the size and title of the two claims, which require a 

relatively minor exploration expenditure during 2004 to remain in good standing.  The 

concessions and property geology are shown on Figure 2. 

 

NMV has acquired the right to earn a 50% interest in the concessions through an agreement 

dated July 14, 2004 with RNC Gold Inc., which requires NMV to expend C$500,000 on 

exploration and development on the property by July 14, 2005 and an additional C$1 million 

by December 30, 2006.  NMV is also required to generate a positive (bankable) feasibility 
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study, which provides for the production of at least 25,000 ounces of gold per year.  The 

timing of preparation of the feasibility study will be negotiated after NMV has fulfilled its 

expenditure obligations.  After NMV fulfils all these obligations, Camargo will sign over its 

remaining 25% interest in Tango to NMV.  
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3.3  PERMITTING 

 

WGM understands that the Project is in good standing with respect to all exploration 

concession permitting requirements.   

 

3.4  ENVIRONMENTAL ISSUES

 

There are no environmental issues of which WGM is aware, which would prevent or seriously 

impede NMV’s ability to carry out exploration work and develop a mine on the Picachos 

property.  NMV will be required to comply with existing environmental regulations, which 

we believe to be reasonable, in mitigating adverse environmental impacts.  As in most 

western nations, certain permits may be required before road-building, trenching, bedrock 

stripping or other surface work is carried out.  NMV may also be faced with small claims 

from local farmers and ranchers for damages to the land surface resulting from exploration 

activities in the short term, and more substantial claims should mine development be 

undertaken.  In discussing these issues with a few local inhabitants, it is our belief that the 

positive spin-offs of training programs, well paying jobs and infrastructure development will 

win over the local residents in the case of mine development. 

 

WGM did not carry out formal due diligence regarding environmental policy for the Picachos 

area, but rather discussed general operating procedures with Camargo personnel.  NMV’s 

legal counsel should ascertain whether any specific cautions apply to the project area as a part 

of its ongoing due diligence process. 
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4.  ACCESSIBILITY, PHYSIOGRAPHY, CLIMATE, LOCAL RESOURCES AND 

INFRASTRUCTURE 
 

 

Regional highway #40, which connects Mazatlan and Durango, provides access to the 

southeastern corner of the Espinazo del Diablo caldera structure and its mineral district.  This 

road is well maintained year-round although it is subject to falling rocks and small localized 

landslides during the rainy season.  At the time of the WGM site visit towards the end of the 

rainy season, the asphalt surface was in good condition and certain sections of the road in the 

mountains were being straightened and widened. 

 

An unpaved road from Neveros provides access to the villages of La Ventana and Duraznito, 

and as far as the Macedonio ranch, which provides a jumping off point for the El Pino and El 

Toro prospect areas.  Sections of the road usually wash out during the rainy season, and it is 

cleaned up with a tractor once a year in mid-October.  From a point on the highway just west 

of Espinazo del Diablo, unpaved roads also access the village of La Mesa de Los Negros (La 

Mesa), which is close to the Los Cochis prospect.  The area is generally accessible year 

round.  There are several old tractor-trails right to the deposit area.  Like the other tracks, 

even the major access roads, this is affected by wash-outs and minor landslides during the 

rainy season, and is cleaned up by the government in October.  It may be relatively easy to 

extend the existing road from La Mesa to the Los Cochis prospects.  The more remote 

prospect areas, such as El Toro, are accessible by mule trails over a myriad of narrow 

footpaths.  Travel times vary between 2 and 4 hours, one way, to the prospects at an average 

pace of approximately 35 km/hour. 

 

Located in the Sierra Madre Occidental, the Espinazo del Diablo mineral district occurs 

within the eastern limit of the "cliff" or Barranca Province, an area which is characterized by 

deep gorges cut by rivers flowing southwest to the Pacific Ocean.  Puerto Espinazo del 

Diablo marks the southern limit of the Rio El Presidio watershed. 
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The major stream valleys, which are fed from springs in the high sierras, provide drinking 

water year-round.  The WGM geologist selectively and cautiously drank some of the local 

water with no ill effects. 

 

Steep-sided ridges, which characterize the interior of the Barrancas, have gently sloping 

longitudinal crests, which extend downwards toward rivers and major arroyos from each side 

of the canyon rims (2,400-2,000 m elevation).  Streams within the arroyos have steep 

gradients and are locally marked by spectacular waterfalls.  Vegetation is subtropical in the 

river valleys below 1,600 m, grading upwards to pines and oaks on the ridges and plateau 

areas.  Figure 3 presents a representative view of the physiography of the project area. 

 

 

Figure 3. Panorama looking from Espinazo del Diablo on the rim of the Picachos Caldera 
towards the El Toro Mine area in middle distance 

 

 

Temperatures are subject to seasonal variations, the magnitude of which is largely dependent 

on elevation.  Above 2,000 m, the climate is drier and temperatures range from over 30°C in 

summer to below freezing at night in the winter with some snowfall.  Below 2,000 m, the 

climate gradually becomes more hot and humid, with temperatures ranging from 10°C in 

winter to 38°C in summer.  Irrespective of season, nightfall can bring substantial drops in 

temperature.  The rainy season is from July to October.   
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There is a ready supply of labour in the immediate area of the prospects.  People living in the 

Picachos area are mainly sustenance farmers, cattle ranchers, and fruit growers.  Corn is 

widely grown as it, in the form of tortillas, is a staple of the local diet.  Other crops vary from 

common vegetables and peppers, to fruits such as apples, oranges, lemons and limes.  A 230 

KV electrical transmission line runs parallel to Highway 40.  Neveros is connected to the 

power grid via a branch line.  The village of La Mesa de Los Negros has grid electricity and a 

telephone. 
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5. HISTORY 

 

 

5.1  GENERAL 

 

The rocky cliffs of the Barrancas expose a variety of mineral deposits on steep, eroded faces.  

Some of the Mexican tribes refined metals near outcroppings of some of the richer mineral 

deposits, which could be easily smelted, especially copper, silver and gold.  Prehistoric 

smelters were located at Guarisamey near Tayoltita, and Negros in the Espinazo del Diablo 

mineral district.  The first Spanish explorers entered the western Sierra Madre in the 

mid-1700s, and on discovering evidence of artisanal activity, coerced the natives into 

revealing the location of their mines.  Spanish mining communities eventually grew up where 

the natives had developed their processing facilities.   

 

Camargo personnel report that no written records of mining activity in the Picachos area have 

been found at the Consejo de Recursos Minerales (the Mexican Geological Survey).  Locals 

from the area report that Picachos was one of the larger mining towns in Espinazo del Diablo 

as it is located only 3 km SSE of the ancient smelter at Negros.  It is reported that the Spanish 

built a smelter on the north bank of the arroyo Picachos, just below one of the trails to La 

Ventana.  Smelter feed was mainly from several stopes located along the Los Angeles Vein 

Complex (Veta Los Angeles) and from the mines on the south flank of Copo El Pino (Pine 

Peak), now referred to simply as El Pino by Camargo. 

 

More than 170 m of tunnels and stopes were developed at Copo El Pino, but most historic 

production was from the Los Angeles Vein Complex.  At least 600 m of old workings have 

been mapped within the Espinazo del Diablo volcanic complex, including the El Toro, Las 

Palomas and La Planilla open stopes.  Local rancheros report that most of the production 

came from La Encantada, a mine apparently located on the south bank of the arroyo Picachos 

about 30 m southwest of the old claim monument.  As the Mexican Revolution approached 

and the hostilities grew, the owners blasted hundreds of tonnes of overlying rock on the 

hillside and buried the portal.  
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After the Revolution, and continuing until the early 1900s, independent Mexican miners 

known as gambusinos found some of the old Spanish workings and re-opened them as small-

scale high-grade mines.  New small-scale mines were also opened at Santa Anita and La 

Escondida.  Gambusino mine openings continued until the 1940s at which time high-grade 

ores from Espinazo del Diablo were hauled directly to Mazatlán for sale. 

 

The Picachos claim area was originally prospected by José Vargas Gaytan as part of a 

regional investigation of the Espinazo del Diablo during April 1-9, 1998.  Canadian geologist, 

Ms. Michelle Robinson prospected the Los Angeles vein area for three days during April 28-

30, 1998 as part of a regional exploration program for Premier Minerals Ltd.  In May 1999, 

Ms. Robinson and Mr. Gaytan returned to the Picachos area for 13 days to investigate the El 

Toro area.  

 

5.2  TANGO AND CAMARGO 

 

Exploration in the form of detailed geological mapping, geochemical soil sampling, trenching 

and bedrock sampling was carried out during 2002.  Two NQ-sized diamond drillholes were 

completed by Tango at El Pino on a single section during February and March, 2003, the first 

hole being 216 m in length and the second being 171 m long.  Figure 4 is a cross section of 

the two holes and their location is shown on Figure 2.  The holes intersected mineralization in 

the main structural zone but it is not known if this mineralization is connected directly with 

the main El Pino vein.  The significant intersections are as follows: 

 

DDH Pino-2003-1 57.9 to 59.8 m  (1.9 m) 1.72 g Au/t 76 g Ag/t 
 102 to 102.5 m (0.5 m) 0.5 g Au/t 127 g Ag/t 
 104.1 to 105.2 m (1.1 m) 1 g Au/t 276 g Ag/t 

DDH Pino-2003-2 76.3 to 80.5 m (4.2 m) 1.29 g Au/t 163 g Ag/t 
Gray (2003), in a property evaluation report for Cambior, concluded that the drilling to date 

was insufficient to determine the true grade of the El Pino structure, and postulated that 

irregular gold and silver distribution ("nugget effect") might explain the failure of the drill 

intercepts to repeat the high grade surface and underground assays.  WGM agrees that the 
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drilling is insufficient to properly evaluate the showing, but WGM’s sampling has 

demonstrated reasonably well that the gold and silver distribution is relatively uniform. 

 

Gray also concluded that the Los Cochis zone comprises a series of epithermal Ag-Pb-Zn- 

(Au) showings generally controlled by 110°-striking, 70-85° NE-dipping structures in 

propylitically altered andesitic volcanic rocks.  He noted that mineralization occurred as 

sulphosalts and/or sulphides in quartz-carbonate veinlets and as finer grained disseminations 

in the adjacent wall rocks.  

 

Gray observed that Los Cochis showed potential for both (1) a high-grade, structurally-

controlled vein stockwork deposit exploitable by underground mining methods; and, (2) a 

lower grade bulk-mineable open pittable deposit. 
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6.  GEOLOGY 

 
 

6.1  REGIONAL GEOLOGY 

 

The rugged, vegetated terrain of the Barrancas has impeded systematic geological mapping.  

During 1979, the United States Geological Survey ("USGS") divided the geology of the 

Sierra Madre Occidental into a "Lower Volcanic Complex" and "Upper Volcanic 

Supergroup".  The USGS reported that the Lower Volcanic Complex (100-45 Ma) consists of 

batholithic intrusives and associated extrusive rocks and that it is the main host to mineral 

deposits.  The Upper Volcanic Supergroup (34-27 Ma) consists of rhyolite and rhyodacitic 

ignimbrites with minor mafic flows and contains relatively few mineral deposits compared to 

the Lower Volcanic Complex.   

 

Recent work by Luismin geologists in the Tayoltita camp, 50 km to the north of Los Picachos, 

shows that the Upper Volcanic Supergroup can be subdivided into three groups in their area: 

(I) a lower composite volcanic pile of Late Eocene rhyolite, andesite and volcanogenic 

sediments, (II) a sequence of fluviatile sandstones and conglomerates that represents an 

erosional unconformity, and (III) an upper sequence of Late Oligocene to Early Miocene 

rhyolite flows, ignimbrites and flow-dome complexes intercalated with minor intermediate 

lavas.   

  

Group I rock units are the remnants of an eroded Late Eocene continental arc that is believed 

to have developed as a belt of volcanic mountains as a result of ENE-directed subduction of a 

segment of the Pacific oceanic plate, or the Farallon Plate, below the North American 

continental plate.  Within the centres of volcanic activity, fracture generation related to 

tectonic stresses was coincident with circulation of metalliferous hydrothermal fluids, 

resulting in a major mineralizing event throughout the western Sierra Madre.  Examples of 

mining districts associated with Late Eocene volcanic centres include the giant Tayoltita 

epithermal silver-gold deposit north of Picachos and Batopilas in Chihuahua State.  The 

former, which is still an active mine, has produced in excess of 654 million ounces of silver 
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and 9.14 million ounces of gold from over 19 million tonnes of ore.  The latter has produced 

300 million ounces of silver.  It is actually these rocks, not the >45 Ma old rocks (as 

suggested by the USGS in 1977) that contain most of the epithermal Au-Ag deposits of the 

Western Sierra Madre. 

 

Group II sandstones and conglomerates contain pebbles and grains of rhyolite, andesite, 

diorite, quartz monzonite and mineralized quartz.  They represent a period of erosion that 

lasted up to 10 million years and these rocks form an easily recognizable horizon, which 

overlies the mineralized sequence, both at Tayoltita and in the Picachos area. 

 

Beginning in the Oligocene, a second period of magmatic activity resulted in deposition of the 

Group III ignimbrite sequences and rhyolite flow-dome complexes.  This activity was related 

to extension in the back-arc region, situated about 100 km east of the older volcanic arc, 

which allowed buoyant granitic batholiths to rise into the upper crust.  Felsic magmas were 

generated and erupted violently on the surface to eventually form giant caldera collapse 

structures tens of kilometres in diameter.  Modern analogues to this activity include recent 

activity at Mount St. Helens in Washington State and at Mount Pinatubo in the Philippines.  

The ejected ash, tuff and other pyroclastic deposits blanketed an area over 1,200 km long and 

up to 300 km wide, thus forming one of the largest continuous ignimbrite provinces in the 

world.  These deposits filled lower-lying areas between the existing Eocene volcanoes, and 

buried and preserved many of the older mineral deposits.  At the same time, felsic-flow dome 

complexes and associated (younger) epithermal deposits were being generated in the caldera 

collapse structures.  Mexican examples of mining districts associated with these younger 

volcanic centres include San Francisco del Oro in Chihuahua (over 550 million ounces of 

silver) and Bolaños in Jalisco (110 million ounces of silver). 

 

It is clear that Lower Volcanic Complex does host ore deposits, however, the high-grade 

precious metal lodes of the Sierra Madre Occidental, which the USGS referred to actually 

occur in the lower group of the Upper Volcanic Supergroup.  The host sequence lies 

immediately below the hiatus represented by the fluviatile deposition of Group II sandstones 
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and conglomerates.  This is an important marker horizon.  Regional geology is shown on 

Figure 5. 

 

6.2  GEOLOGY OF THE ESPINAZO DEL DIABLO 

 

Only about 25% of the Espinazo del Diablo volcanic centre, host to the Picachos property,  

has been mapped, and as most of the work done was focused on evaluating known mineral 

deposits, this regional mapping is fragmented and not very detailed. 

 

A provisional stratigraphic column based on traverse-style mapping is developed as follows: 

 

ooooo Conglomerate with mineralized quartz pebbles and cobbles 

 Intercalated and re-worked andesitic and felsic rocks 

ooooo Feldspar-phyric andesite flows and breccias 

 Feldspar-phyric spherulitic felsic flows, dikes and tuff 

 

 

This sequence of rocks is intruded by (i) clinopyroxene phyric diorite dikes; (ii) quartz 

monzonite stocks; (iii) quartz-feldspar porphyry dikes and stocks; (iv) hornblende phyric 

diorite porphyry; and, (v) aphyric diorite dikes.  It is the emplacement of intrusions into the 

sequence which provided much of the heat engine required to flux considerable quantities of 

mineral-bearing hydrothermal (geothermal) waters through the volcanic horizons. 
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6.3  PROPERTY GEOLOGY 

 

6.3.1 STRATIGRAPHY AND LITHOLOGIES 

 

Detailed geologic mapping is limited to the area immediately surrounding the northeast part 

of the known extent of the El Pino Los Angeles Vein Complex, which is almost entirely 

hosted in weakly feldspar phyric, rhyolitic felsic tuff.  Reconnaissance geological traverses by 

Camargo personnel along the arroyo Sacramento, Faisan, Picachos, Magistral, and Los 

Tanques provide information for a provisional stratigraphic column as follows. 

 

ooooo Quartz and rhyolite pebble conglomerate 

ooooo Feldspar-phyric andesite flows and breccias 

 Feldspar-phyric, spherulitic felsic flows, dikes and tuff 

XXXX Densely feldspar porphyritic andesite breccia 

 

 

These rocks are intruded by: (i) clinopyroxene phyric diorite dikes; (ii) quartz monzonite 

stocks; (iii) quartz-feldspar porphyry dikes and stocks; (iv) hornblende phyric diorite 

porphyry; and, (v) aphyric diorite dikes.  All of these confirm the presence of a substantial 

heat engine in the Picachos area. 

 

6.3.2 STRUCTURE 

 

As in the Tayoltita camp, and in many other epithermal vein camps throughout the Sierras, 

most of the mineralization on the Picachos concessions is controlled by east-west to NE-SW 

striking veins, which follow regional-scale tension gashes, openings which are commonly 

kilometres in length.  These D1 structures formed in response to early ENE to later NE 

directed horizontal compression during the latest Laramide Orogeny in the Late Eocene 

(Horner, 1998).  In the later stages, as the axis of compression rotated towards the NE, the 

earlier ENE trending structures are cross-cut by slightly later NE trending structures.  
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Following the peak of Laramide mountain building, the angle of maximum compression 

changed from a position perpendicular to the volcanic arc into an oblique position oriented 

NE-SW.  Major N-S to NNW-SSE striking right-lateral strike-slip faults developed (Horner 

1998).  These D2 faults can be mineralized, and cross-cut the earlier structures.  On the 

eastern part of Picachos, a major NNW trending shear zone at least 4 km long controls 

epithermal mineralization at El Pino, and may be related to a gold-porphyry stock at depth.  

The post-Laramide period was characterized by crustal extension, which resulted in the 

formation of the basin and range province in Mexico.  Crustal extension and thinning is 

associated with west-dipping normal faults (D3).  Evidence shows that many D2 structures re-

activated during D3 extension resulting in some redistribution of existing mineralization in 

the older structures. 

 

6.3.3 ALTERATION 

 
The El Pino deposit is associated with a central core of potassic sericite-dominated alteration 

that grades outward into propylitic alteration.  Mineralization is associated with the central 

core of alteration, with only sporadic values in rock having propylitic alteration.  This pattern 

is typical of the early alteration stages of many epithermal vein-type and intrusion-related 

base-metal porphyry deposits, which are zoned from a potassic core outwards to the 

peripheral propylitic zone.  An outer ring of phyllic or even argillic (kaolin) alteration may 

also be present, which is related to collapse of the volcanic system and the invasion of cooler, 

acidic groundwater, which overprints the earlier assemblages. 

 

Depending on the nature of the host rock, the alteration assemblage surrounding the D1 

epithermal vein systems is either sericitic (felsic host rock) or chloritic (andesitic host-rock).  

Towards the southwest extent of the Los Angeles Vein Complex, the sericitic alteration 

assemblage is cross-cut by later piedmontite (Mn-bearing epidote) alteration.  Advanced 

argillic alteration occurs with Veta de la Luz and Las Palomas.  Finally, the D2 epithermal 

vein system at El Pino is associated with a central zone of K-feldspar alteration and a broader 

propylitic alteration envelope. 
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The foregoing alteration system is not unusual in epithermal vein settings.  Typically, low 

sulphidation deposits are surrounded by an outer zone of propylitic alteration dominated by 

the presence of chlorite, calcite and minor pyrite.  Close to hydrothermal conduits, chlorite-

rich clay alteration gives way to illite or illite-smectite.  Proximal to veins, the clay 

assemblage may be sericite dominant.  There is a general increase in silica (quartz) content 

towards veins, but measurable increases may only occur within a few metres to a few 

centimetres of a quartz vein.  The draw-down zone, within which cooler acidic fluids descend 

to recharge the geothermal system, is often marked by smectite or kaolinite-dominated clay 

alteration. 

 

The alteration assemblages are important as they give a fair indication of the position of a 

vein within the overall hydrothermal system.  Similarly, the character of quartz veining and 

any associated sulphides is also a useful marker.  At Tayoltita, minor amounts of pyrite may 

be found above the ore zones, but the highest elevation of base metal (Cu, Pb, Zn) sulphide 

deposition generally marks the top of the ore bodies. 

 

Property geology is shown on Figure 2.  
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7.  DEPOSIT TYPES 

 

 

The potential for precious metal and base metal mineralization in the Picachos area is based 

on empirical observations from Landsat (satellite) imagery and on sound geological 

observations evidenced in the Picachos area.   

 

Mineralization in the Picachos area is characterized by a geological setting and mineral 

assemblages indicative of low sulphidation epithermal processes in a caldera setting.  WGM 

believes that the setting is low sulphidation, as opposed to high sulphidation, based on the 

presence of chalcedonic and crustiform-vuggy quartz, calcite and we believe adularia (a low 

temperature variety of orthoclase), which are uncommon in high sulphidation settings, and the 

general lack of kaolinite (advanced argillic alteration) at Picachos, which is common in high 

sulphidation settings. 

 

Unseen, buried intrusions represent the heat engines which drive the movement of metal-

bearing hydrothermal fluids in the low sulphidation environment.  Mineralization generally 

occurs within the rocks above the intrusions, and at or close to the level where the ascending 

hot fluids begin to boil.  There is a general rule-of-thumb in this setting that if great volumes 

of intrusive rocks are exposed on surface, then the level of surface erosion has advanced to 

the point where the mineralized section has been physically removed through the action of 

weathering over time.  The very limited exposure of such intrusive rocks in the Picachos area 

may indicate that erosion has not removed the potentially ore-bearing section above the 

intrusions. 

 

To date, very little geoscience research has been done on the Picachos area, so much of what 

is known, or is suspected, is surmised on the basis of empirical observations.  High-grade 

silver and gold bearing veins and structures are clearly recognized, yet the knowledge of the 

potential for porphyry-type mineralization is quite limited.  Subvolcanic intrusions of the type 

generally associated with porphyry mineralization are present in the area, but Camargo has no 
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geophysical evidence to indicate the size or distribution of these intrusions, both important 

considerations in assessing potential. 

 

It is possible that a study of the fineness of gold at Picachos might yield data of importance in 

quantifying the potential for a significant porphyry-type deposit.  Corbett and Leach (1996) 

have shown that temperature gradients cause the fineness of gold to increase in (hotter) 

porphyry systems (average fineness = 920) and, conversely, decrease in (cooler) epithermal 

quartz-silver-gold (adularia-sericite) systems (average fineness = 685).  This is perhaps 

supported by the high silver/gold ratios evident from previous sampling, including WGM’s 

own sampling, at El Pino, El Toro and Los Cochis. 
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8.  MINERALIZATION 
 

 

8.1  GENERAL TENOR OF MINERALIZATION 

 

Most of the veins in the Espinazo del Diablo are not well exposed due to vegetation cover, 

which makes it difficult to see veins on surface, and loose material which has slid down the 

steep slopes and buried the lower exposures.  Camargo has tried to document all mineralized 

structures whether thin veinlets that might lead to ore shoots or large vein-breccia systems 

that appear to be surface expressions of ore-shoots.  Veins were exposed by hand trenching 

where practical, then cleaned of oxide deposits by sledgehammer and chisel.  The exposed 

surface was washed if water was available.  For the foregoing reasons, there is not a full or 

complete understanding of the mineralization at El Pino, El Toro or Los Cochis at this time. 

 

Notwithstanding the foregoing limitations, the work by Camargo has shown that the 

mineralization on the Picachos property, including Los Cochis and other prospects, does 

indeed fit the Tayoltita model.  Although limited sampling has been carried out to date, some 

important information on grades may be found in the data presented to WGM.  The following 

notes were made based on small groups of long and short samples, so the sample database 

contains some irregularities, which restrict its statistical relevance.  Nevertheless, the data is 

pertinent. 

 
Of the geochemical rock samples collected by Camargo personnel from veins associated with 

early deformation and found in tension gashes, the average precious metal values in the 

caldera structure are 0.9 g Au/t and 98 g Ag/t.  The highest gold value is 17.5 g/t (La 

Chinakatera), and the highest silver value is 1,538 g/t (Magistral).  The average Ag/Au ratio is 

234. 

 

Samples from two vein-breccia zones that are associated with argillic alteration gave assays 

as high as 5.6 g Au/t and 2,783 g Ag/t, and average values of 3.1 g Au/t and 1,657 g Ag/t.  

The average Ag/Au ratio is 689, which is similar to the Ag/Au ratio for vein-breccias 
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associated with piedmontite alteration.  Geochemical analyses of breccias associated with 

piedmontite alteration from El Toro and other locales gave maximum values of 6.8 g Au/t and 

1,234 g Ag/t, the latter value at El Toro, while average values were 1.3 g Au/t and 385 g Ag/t.  

The Ag/Au ratio was 664. 

 

A total of 18 samples were collected by Camargo to evaluate the later mineralization in 

breccias at El Pino.  The average values were 2.1 g Au/t and 298 g Ag/t.  The highest values 

were 11.1 g Au/t and 810 g Ag/t from the Breccia Madre vein.  The average Ag/Au ratio was 

approximately 200. 

 

It is clear that the Ag/Au ratios reported by Camargo, and substantiated by WGM (see 

following Section) are very high compared to the Tayoltita deposit.  Historical evidence 

suggests that at some time in the past, the Tayoltita Mine produced ore with very high gold 

grades (19.1 g Au/t) in addition to silver (654 g Au/t).  This may have been due to selective 

mining of high-grade ore containing visible gold, and perhaps a tendency for the locals to 

preferentially mine the centre of the deposit in which Ag/Au ratios would be lowest.  

Certainly, the historical data is in contrast to the 2003 production statistics (1,061 t/day @ 

516 g Ag/t and 5.61 g Au/t) showing a Ag/Au ratio of 92:11.   

 

8.2  EL PINO MINE AREA 

 

El Pino is a major vein-breccia system and former small producer hosted in andesitic 

fragmental rocks that outcrop locally on the ridge leading to Copo El Pino at 1,670 m 

elevation.  At least four sub-parallel, mineralized structures are recognized by Camargo 

within the breccia system: (i) the Breccia Madre; (ii) Breccia de la Nina; (iii) the Catalina 

Vein; and (iv) the East Breccia.  These are exposed by nine prospects and mine workings 

located along a NNW trending, 600 m long by 150 m wide zone on the ridge (Figure 6).  

                                                 
1  The grades reported are recovered grades, and based on lower metallurgical recoveries for silver compared to 

gold, the actual ratio would be perhaps 10% higher. 
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The main stop at El Pino is located 1,300 m due east of Rancho El Huarache.  The El Pino 

Mine is located on a cliff just east of the main ridge.  Camargo reports that the stop is 52 m 

long by 2.5 m wide and about 15 m high, and estimates that about 5,000 tonnes of rock have 

been mined.  The Breccia Madre is best exposed on the hanging wall of the stop.  A Camargo 

grab sample, taken close to the face, was composed of breccia containing collator, 

chalcedonic quartz, pyrite, acanthine and iron oxides surrounding the fragments, and yielded 

assays of 361.0 g Ag/t and 1.42 g Au/t.  This sample also contained a pistachio green epidote-

chlorite overprint on the potassic-altered rock fragments.  Late stage re-recitation of the rock 

has also occurred, which permitted the development of coarsely crystalline quartz and 

hematite.  Camargo report lower grade mineralization in the structural footwall hosted in a 

series of parallel 180° trending, steeply east-dipping quartz-calcite veins within pathetically 

altered, epitomized andesite.  The weighted average grade of samples collected by Camargo is 

205 g Ag/t and 0.7 g Au/t across a true width of 3.5 m. 

 

Camargo report that the Breccia Madre has a minimum width of five metres.  It is exposed 

underground on the hanging wall of the El Pino main stop, and within the upper stop.  The 

zone has been traced for about 400 m on surface at an elevation of approximately 1,600 m and 

it is generally identical to the mineralization found in the Catalina Vein.  The Catalina Vein is 

exposed on surface as a massive epithermal quartz breccia that outcrops on the ridge leading 

to Copo El Pino.  Camargo blasted a trench across the vein near a small underground opening.  

It is possible that the Breccia Madre and the Catalina Vein are in fact one structure that has 

been dislocated on a cross-fault, and if this is correct, the mineralized structure has a 

minimum strike length of 600 m and an elevation range of at least 300 m.  A selective WGM 

grab sample (#A008807) from 30 cm of the Catalina Vein gave assays of 1,313 g Ag/t and 

6.31 g Au/t.  A one metre WGM chip sample (#A008810) across the portal of the old working 

gave 211 g Ag/t and 1.75 g Au/t. 

 

WGM measured a strike of 150-160° on the Catalina vein, which is similar to that which 

WGM measured on the Breccias Madre vein (150-155°) and these zones are convergent in the 

direction of the El Pino Mine, or are convergent with the El Pino zone for which WGM 

measured a strike of approximately 175° in the vicinity of the El Pino portal.  This suggests to 
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WGM that all of these zones are splays off of a common structure.  The strike of the Catalina 

and Breccias Madre zones is somewhat variable and thus the possibility that they are 

independent and unconnected structures cannot be eliminated.  The Catalina Vein is a very 

strong structure in andesine and andesitic tuff, which where observed, contains weaker 

veining than El Pino (only about 1 m of vein), but the structural zone itself is strong and on 

the order of 2-3 m wide. 

 

Camargo collected five samples across the Breccia Madre in the El Pino upper stope (1,475 m 

elevation), a single sample in a surface trench (1,590 m elevation) and a single sample across 

the offset (?) Catalina Vein.  The weighted average grade of these samples was 4.3 g Au/t and 

515 g Ag/t. 

 

The East Breccia structure, which has been exposed by a small trench on the north side of the 

El Pino Ridge, but is not explored underground, carries an average grade of 1.34 g Au/t and 

110 g Ag/t across a two metre width on surface. 

 

About 600 m southeast of the main showing area, porphyry-gold type mineralization hosted in 

a hornblende and feldspar-phyric diorite porphyry stock (Unit 33 in Figure 2) was 

encountered in the arroyo Faisan.  This mineralization is directly along strike from the vein-

breccia zone. 

 

The upper El Pino stope can be accessed by climbing the west wall of the main stope with a 

rope, and exiting to surface.  A short trail leads to the main entrance a few metres further up 

the hill (1,500 m elevation).  The main tunnel is about 21 m long; a secondary tunnel about 

6 m long branches off to the west.  In general, the back is about 5 m high, but near the face, a 

shaft leading to surface is about 12 m high.  Overall, about 1,800 tonnes of rock from the 

Breccia Madre have been taken out of the upper stope, but the margins of the breccia zone are 

located within the walls of the stope as the historic mining exploited only the central part of 

the structure.  At this elevation, the zone contains large angular breccia blocks up to 50 cm 

across cemented by vuggy, late stage crystalline (cockscomb) quartz and hematite.  Five 

Camargo chip-channel samples of breccia were analysed and gave a weighted average grade 
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of 462 g Ag/t and 2.59 g Au/t across a minimum true width of 5.2 m.  The breccia zone also 

contains anomalous levels of Cu, Pb, Zn and As, and weakly anomalous Hg.  A WGM chip 

sample in the upper stope (#A008803) produced assays of 722 g Ag/t and 2.78 g Au/t across 

two metres.  A WGM grab sample (#A008811) of what was thought to be high grade 

mineralization gave assays of 554 g Ag/t and 5.52 g Au/t. 

 

An exploration tunnel was driven on the El Pino structure about 30 m southeast of the stope at 

1,440 m elevation.  According to Camargo, the main adit is 46 m long and a secondary 9 m 

long tunnel was driven east of the main adit 12 m from the face.  Camargo believes that the 

tunnel was probably intended to intersect the Breccia Madre, however, a projection of the 

breccia zone from the Upper Stope to the level of the tunnel indicates that both branches of 

the tunnel fell short of the zone by 5-8 m.  This is supported by the fact that the tunnel mainly 

intersects propylitically altered andesite breccia although three small quartz veins were also 

encountered.  The veins are variably mineralized with low level silver (up to 8.3 g Ag/t across 

20 cm). 

 

Camargo has identified many other prospects in the El Pino area including: 

• the Prospect #2 showing, which is on strike with the Breccia Madre 60 m NW of the stope 
and 85 m higher at 1,565 m elevation; 

• the Test Pit #1 showing (810.0 g Ag/t and 11.12 g Au/t across 1.5 m), which is situated on 
the ridge leading to Copo El Pino at 1,600 m elevation and is the northernmost exposure 
of the Breccia Madre; 

• the Prospect #3 showing (42.4 g Ag/t and 0.46 g Au/t across 2 m) located 56 m SW and 
10 m above Prospect #2; 

• the Test Pit #2 showing (28.1 g Ag/t across 1.5 m) located 50 m SW of Test Pit #1 at 
1,600 m elevation; and, 

• the Porphyry Stockwork alteration zone in which quartz veining, propylitic alteration and 
low grade mineralization, predominantly in hornblende and feldspar-phyric diorite 
porphyry (1-10 g Ag/t and 0.75 g Au/t), are located at 950 m elevation in the arroyo 
Faisan about 650 m SE and on strike with the El Pino stopes. 

 

None of the foregoing lesser occurrences were visited by WGM due to time constraints and 
WGM’s wish to invest its time in a detailed review of the more important prospects. 
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WGM examined and photographed the section at 75-78 m in the second 2003 diamond drill 

hole (Pino 2003-02) completed by Tango.  The rock above the interval is well fractured with 

some bleaching of the host rock, but much of the veining is calcite, and perhaps as a result of 

a lack of silicification, the section does not carry economically interesting metal values.  It 

carries a few parts per billion gold and up to 20 ppm silver.  Five to seven metres below, the 

andesite is similar in appearance in that is it moderately fractured and locally brecciated, but it 

is also silicified and does not contain carbonate.  Where the silicification or veining is 

stronger, the quartz is locally vuggy and contains small quartz crystals and crustiform quartz 

as a lining of open cavities.  The host andesite is bleached (buff to grey-mauve) especially in 

clasts that are enclosed in quartz.  The bottom of the hole is in amygdaloidal andesite where 

vesicles are filled with white calcite or dark green chlorite. The section from 76.3 to 80.5 m 

carried significant mineralization: 163 g Ag/t and 1.3 g Au/t over 4.2 m.  The mineralization 

in the first hole, Pino 2003-01, is not as strong but the presence of a significant silver and gold 

mineralized structure was confirmed.  The interval 54.2-56.3 m carried 40 g Ag/t, 0.3 g Au/t 

over 2.1 m whereas the underlying section 57.9-59.8 m carried 76 g Ag/t, 1.7 g Au/t over 

1.9 m.  Silver content in the lower zone continued downwards another 1.2 m (to 61.0 m) with 

an average grade of 22 g Ag/t.  Although the results were inconclusive, these values confirm 

the presence of the El Pino mineralization at depth below the ridge. 

 

8.3  EL TORO MINE 

 
8.3.1 GENERAL 

 

The El Toro workings are located just above the east bank of arroyo El Toro, one kilometre 

south of the junction of arroyo El Toro with the arroyo Magistral.  WGM collected a long-

count (averaged) GPS-measured UTM co-ordinate of 414,526E,  2,623,060N and 703 m 

elevation (WGS84 datum) which is slightly lower than the 730 m elevation previously 

reported.  The elevation is significant as mineralization in this area occurs at an elevation 

approximately 800 m lower than that at El Pino.  The old Spanish mine adit is approximately 

50 m long and follows a SW-trending breccia zone hosted in feldspar-phyric felsic tuff.  

WGM noted that bleaching, probably due to silicification, has followed fractures, shears and 
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faults and is pervasive where fracture stockworking occurs (Figure 7).  The main trend is 

050°.  Where the fracturing narrows, alteration may follow a single fault or fractures 2-3 m 

from an adjacent breccia zone.  Other faults within the mineralized zone are oriented at 

035°/50° SE and 060°/40°SE and prominent fractures are at 050°/30° NW and 110°/90°.  

These orientations make it clear that the zone is a composite structure consisting of 

anastamosing or networked shears and Riedel-type structures as is common in many 

deformation zones. 

 

WGM observed that the main stoped area strikes 050° and is essentially vertical.  The central 

part of the workings is stoped upwards to surface for 20-30 m.  A winze located in the central 

stope area leads to a 25 m long adit about 20 m lower.  Camargo personnel estimate that about 

16,000 tonnes of rock have been mined from the main stope.  A smaller 8 m long, 1.5 m wide 

and 15 m high stope is located about 11 m east of and nearly parallel to the main adit portal.  

About 500 t have been mined from this stope.  

 

According to Camargo, the main ore-bearing breccia zone records at least four stages of 

alteration and mineralization; from earliest to latest: (1) pervasive sericitization and 

silicification associated with euhedral pyrite as disseminations and stringers (classic sericitic 

alteration); (2) brecciation and deposition of quartz-calcite-piedmontite (Mn epidote)-

sulphide/sulphosalt (pyrite, galena, sphalerite, chalcopyrite, proustite, enargite and acanthite) 

stringers between the rock fragments and replacement of feldspar phenocrysts by piedmontite 

and calcite; (3) re-brecciation and deposition of coarse grained quartz and gemmy 

piedmontite intergrown with acanthite in the matrix; and (4) very coarsely crystalline quartz 

associated with a final phase of brecciation. 

 

The loose rock on the El Toro backs is a hazardous impediment to representative sampling of 

the breccia.    Camargo samples #4493 and #4492 may be the most representative of what was 
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mined by the Spanish because these were taken in front of the main stoped area.  The 

weighted average grade of the two samples is 761 g Ag/t and 1.8 g Au/t across a true width of 

1.8 m.  Camargo believes that this grade may apply to the entire 3.2 m mineralized section.  A 

0.4 m wide Camargo chip-channel sample across a pyrite-rich veinlet on the south margin of 

the breccia zone yielded 534.1 g Ag/t and 0.93 g Au/t (#4490). 

 

A WGM chip sample (#A008804), taken across a width of 1.5 m in the same area sampled by 

Camargo, returned assays of 250 g Ag/t and 0.39 g Au/t, which is lower than the previous 

values.  However, the WGM and Camargo samples, the first a chip sample and the second a 

channel sample, were not comparably taken, which may explain the difference in results.  A 

grab sample (#A008805) from this same location returned 612 g Ag/t and 0.58 g Au/t, which 

is more or less comparable in grade with the original Camargo sample.  WGM’s grab sample 

(#A008805) of high grade rock carried 612 g Ag/t and 0.58 g Au/t showing that the high 

silver grades are certainly present.  A second set of Camargo samples (#4487 and #4488) 

carried an average grade of 537 g Ag/t and 1.6 g Au/t across a true width of 4.2 m. 

 

8.3.2 EL TORO ALTERATION ZONE 

 

The complex Mn-rich alteration associated with the El Toro vein-breccia can be followed in 

arroyo El Toro for about 500 m to the SW before the zone enters the ridge east of the San 

Cristóbal prospect area.  Alteration is found over an estimated width of more than 100 m.  

The full width is not known due to limited exposure and rugged terrain in the drainage.  

About 200 m southwest of the main stope, individual easterly to north-easterly trending veins 

(083°/56° N, 030°/75° NW and 054°/ ??) have produced assays of 582 g Ag/t and 0.36 g Au/t 

over 70 cm; 123.2 g Ag/t and 0.39 g Au/t over 60 cm; and, 169.4 g Ag/t and 0.9 g Au/t over 

70 cm, respectively.  Time considerations did not allow WGM to examine this area. 
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8.4  LOS COCHIS PROSPECTS 

 

8.4.1  GENERAL 

 

Several historic Spanish or perhaps pre-Spanish workings have been rediscovered in the Los 

Cochis area.  Most of these are located on two sub-parallel ENE-trending structures:  (i) the 

Las Chivas Vein trend and (ii) the El Fresno mineralized trend (Figure 8). 

 

The Los Cochis veins are hosted in propylitically altered andesite containing calcite, chlorite 

and disseminated pyrite, and generally trend east-southeasterly with steep northerly dips.  The 

veins outcrop locally over an area 2.3 km long by 600 m wide.  Camargo reports assay and 

geochemical data for 39 samples, which show that the veins are silver-rich and base metal-

rich compared to some other vein systems, carrying as much as 4,975 g Ag/t, 50.2% Pb, 

18.2% Zn and 0.7% Cu.  In general, however, Camargo notes that the veins do not carry 

significant gold values although the Hilo de Don Andres may be an exception (7.4 g Au/t 

across 0.4 m).  WGM observes that this Camargo sample (#5250), a 40 cm chip sample across 

rusty andesite with minor sphalerite and tetrahedrite stringers, containing 3.4% Zn is 

interesting in that it contained only 85.6 g Ag/t (Ag/Au = 11.6) and only 0.14% Pb, and thus 

did not show a typical Ag/Au ratio associated with high lead values.  There is good evidence 

of silver sulphosalts and possibly silver-tellurides (ruby silvers).   The major prospects in the 

Los Cochis area consist of Las Chivas and El Fresno, each of which represents the most 

prominent prospect on its structural trend.  

 

8.4.2  LAS CHIVAS 

 

The Las Chivas structure has been mapped by Camargo over a strike length of at least 900 m, 

and the western termination has not been found.  Average values for all 57 rock samples taken 

from the mineralized zone are 403 g Ag/t, 956 ppm Cu, 1.5% Pb and 6.2% Zn; gold values 

are quite low.  However, if only the more representative channel samples across the main 

showings are considered, the average grade is 0.9 g Au/t, 297 g Ag/t, 935 ppm Cu, 1.3% Pb, 
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6.2% Zn across an average width of 2.7 m.  Notwithstanding the width, which is interesting, 

the reported values collectively are of economic interest. 

 

The Las Chivas underground workings consist of a single cross-cut in which Camargo 

collected a single one metre wide chip sample (#5693) across an easterly striking 

(100°/75° N) breccia zone with calcite and sphalerite in the matrix between fragments.  The 

sample contained only traces of gold (0.01 g/t) and low copper (0.12%), but carried 

602 g Ag/t in addition to 1.45% lead and 4.5% Zn 

 

8.4.3  EL FRESNO 

 

Centred approximately 100 m south of the La Chivas Vein, the El Fresno trend is defined by 

an ENE trending chain of rock dumps, patchy bedrock exposures and (mostly) caved old 

workings.  WGM did not enter the 3-4 m wide El Fresno adit portal, the upper part of which 

has collapsed leaving a vertical opening of less than one metre.  The portal is located at the 

end of a 15 m long cut through overburden to reach the bedrock face.  The main adit trends 

north-south and several short branches extend out from it. 

 

WGM collected a 7.5 m long chip sample along a vertical face on the western side of the cut 

extending outwards from the portal approximately perpendicular (80°) to the strike of the 

main structure.  The trend of the WGM sample line is approximately 010°.  WGM attempted 

to collect fresh rock every 10-15 cm, but this was problematic due to the depth of weathering 

and the shallowing depth of the cut as distance from the portal increased.  The sample could 

have been extended even farther, however, any additional rock added would have been highly 

weathered with most of the sulphide completely oxidized.  The rock sampled was an andesitic 

tuff, which has been subjected to propylitic alteration and carried 2-3% finely disseminated 

pyrite.  Most of the rock was relatively soft and contains about the same amount of pyrite 

throughout the interval sampled.  The area closest to the portal contained some (increased) 

pinkish Mn-carbonate.  Black Mn-wad is irregularly present in the zone sampled, generally in 

open spaces.  A very hard, silicified zone was encountered about 2 m from the portal.  This 
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rock contains much higher pyrite content than average, as well as increased galena and 

sphalerite. 

 

The average values for 35 Camargo rock samples from this zone are 647 g Ag/t, 893 ppm Cu, 

2% Zn and 1.8% Pb.  Camargo reports that, surprisingly, the best results come from chip and 

channel samples of disseminated mineralization with no apparent veins or stringers.  At the El 

Fresno Mine, a sample across the east wall yielded 1,275 g Ag/t, 0.1%Cu, 0.8% Pb and 

0.7% Zn over 2.5 m.  The much wider WGM sample, taken on the opposite face, yielded 

186 g Ag/t, 0.03% Cu, 0.5% Pb, 0.56% Zn over 7.5 m showing that some of the base metal 

values extend over a much wider area than previously noted. 

 

8.4.4  CAMPAMENTO 

 

The Campamento zone is located in the creek bed where a 10-15 cm thick vein is hosted in a 

strong shear zone developed in green-grey propylitically altered andesite and andesitic 

fragmental rock (breccia) containing minor calcite veining.  The structure is a strong SE-

trending (120°/70° NE) stockwork of calcite+galena+sphalerite veinlets and veins.  In the 

area approximately adjacent to the vein, the andesite is strongly fractured to the point of being 

a proto-breccia, with greenish andesite clasts surrounded by fracture networks enriched in 

pyrite.  This is most clear where the creek has not eroded the weathered portion, and the 

fractured rock surrounding the breccia clasts is strongly limonitic to hematitic due to 

oxidation of sulphide.  White calcite veinlets cut the breccia as a late fracture-filling phase.  

The breccia has an approximate SE to ESE strike (135°-155°).  It is uncertain whether the 

vein and the breccia are in contact, but the two zones appear to have a similar strike. 

 

Camargo collected a single 1.5 m chip sample (#6221) across the zone.  It contained trace 

levels of gold (0.01 g/t) and low copper (0.27%) but carried very high concentrations of silver 

(1,306 g/t), lead (5.1%) and zinc (8.6%).  The main visible minerals of interest in the vein are 

galena and sphalerite.  WGM collected a single 10-15 cm grab sample (#A008800) of 

seemingly high-grade mineralization as a characterization sample of the vein.  The limonitic 
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breccia was not sampled.  The WGM sample carried 1,295 g Ag/t and 1.13 g Au/t as well as 

0.37% Cu, >1% Zn and >1% Pb. 

 

8.4.5  HILO DE ROQUE 

 

Camargo collected a single 0.2 m chip sample (#5247) across an outcrop where a SE-trending 

(130°/65° NE) zone contains galena, acanthite and tetrahedrite in an envelope of clay 

alteration.  The sample carried trace levels of gold (0.005 g/t) but very high silver content at 

3,620 g/t.  Copper values were potentially economically interesting at 0.43%, but zinc less so 

at 0.64%.  Lead values were very high at 50.2% indicating, in WGM’s view, the degree to 

which the sample was collected specifically of galena-rich material. 

 
8.4.6  LA TIJERA 

 
A vertical, 80 cm wide, north-striking vein carries rhodochrosite plus calcite, galena and 

tetrahedrite.  Camargo’s sample (#5714) carried interesting gold values of 0.74 g/t.  The silver 

assay was very high at 3,140 g/t and copper was potentially interesting at 0.5%.  Both lead 

and zinc were also quite high at 9.65% and 6.37%, respectively. 
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8.4.7  EL PININO 

 

This showing has seen minor underground activity.  The adit is less than 5 m deep and is 

partly under a bedrock overhang.  This is the location of a very strong shear trending 175°/60° 

E which is well mineralized with Mn-carbonate and silica.  It reportedly carries high-grade 

silver-lead mineralization across 10-15 cm and lower grading mineralization outwards across 

a maximum width of about three metres.  The shear plane seems to be one of many 

subparallel structures.  Abundant blue-green copper staining is present due to leaching out of 

the central vein.  This vein was not sampled by WGM. 

 

 

 

 

9.  EXPLORATION 

 

 

NMV has carried out no exploration or development activities on the property. 

 

 

 

 

10.  DRILLING 
 

 

NMV has carried out no drilling on the property.  Tango and Camargo drilled two NQ-sized 

diamond drillholes totalling 387 m in 2003.  This drilling is discussed in Sections 5 and 8.2 

above. 
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11.  SAMPLING METHOD AND APPROACH, SAMPLE PREPARATION, 
ASSAYING AND SECURITY 

 

 

11.1  GEOCHEMICAL STREAM SEDIMENT SAMPLING 

 

The following description refers to the sampling practices of Camargo.   

 

Stream sediment (silt) samples were collected from the active channel of first and second 

order drainages.  About 5 handfuls (1-2 kg) of gravelly sand were collected from the down-

stream end of sandbars in a HUBCO sample bag from different sandbars within 100 m of 

each pre-determined sample location point.  The sample media was collected essentially from 

surface in an attempt to survey the amount of base metal minerals being actively transported.  

Previous attempts at panning gold had revealed no visible gold in the drainage system and 

therefore the exploration targeted base metals as a pathfinder for gold and silver. 

 

The samples were sent to ACME Analytical Laboratories Limited ("ACME") in Guadalajara 

where they were dried and screened to -80 mesh.  Fifteen grams of the -80 mesh pulp were 

sent to ACME’s ISO 9001:2000 accredited geochemical laboratory in Vancouver, Canada 

where Au, Ag and base metal values were determined using multi-element Inductively 

Coupled Plasma Mass Spectrometry ("ICP-MS") analysis.  Digestion of a 10 g sub-sample 

was accomplished using 60 ml of aqua regia at 95°C for 1 hour.  The leachate was then 

diluted to 200 ml with additional aqua regia.  During 1998, Chemex (Vancouver), now ALS 

Chemex, analyzed Los Cochis samples in a similar manner, but using a smaller charge, 

possibly as small as 5 grams for Ag and base metals.  Gold content was determined by 

conventional fire assay using a 50 g charge and an AA finish. 

 

11.2  GEOCHEMICAL SOIL SAMPLING 

 

Soil samples were collected by Camargo using a 50 m line spacing at El Pino, and 200 m 

spaced lines at Los Cochis.  A 25 m sample interval was used in both surveys.  A small pit 
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was excavated into the B horizon soil to a depth of 30-50 cm using a rock hammer and full-

size shovel.  On overly steep slopes near the creeks, where soil development is poor due to 

rapid erosion, only black A horizon material was available for sampling.  The soil horizon 

type was recorded for each sample. 

 

About 1 kg of material was collected in a HUBCO sand sample bag, and sent either to 

Chemex (1998), Bondar Clegg (1999-2000) or ACME (2002) prep labs in Mexico to be dried 

and sieved to –80 mesh.  The resulting pulps were shipped to Vancouver for analysis.  Prior to 

2002, metal contents were analysed using a 1 g charge of material, and using multi-element 

ICP for base metals and silver, and gold was determined using Atomic Absorption ("AA").  In 

2002, multi-element ICP-MS analysis of a 15 gram sample was done for gold, silver and base 

metals. 

 

11.3  BEDROCK SAMPLING 

 

The following section was taken from a Camargo report: 

 

"Veins were exposed by hand trenching with a pick and shovel where practical, then 
cleaned of oxide deposits by sledgehammer and cuña.  The exposed surface was 
washed if water was available.  A close inspection was made of the fresh surface to 
determine the best representative sample locality and the orientation and width of the 
vein.  Finally, 2-10 kg of rock were chipped across the vein (depending on the width of 
the sample), and collected in a large blanket laid on the ground below the sample.  
The sample was then crushed to a medium gravel size with a pair of rock hammers, 
and mixed by hand.  About 2 kilograms of rock was put in each sample bag, and sent 
to ITS Bondar Clegg for gold, silver, base metal assays and/or ICP geochemistry as 
appropriate.  Hand specimens were also taken of the better quality veins for 
petrographic analysis." 
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WGM has also determined that several types of rock samples were used in the evaluation of 
the Picachos/Camargo Property, depending on the size of the showing and the intent of the 
sampler in respect to determining average grades across a section, or the range of metal grade 
within a prospect.  The various sample types are defined as follows: 

 

 

Grab samples: A sample taken from an outcrop, but not oriented across a structure, and not 
necessarily representative.  Several of these may be used to ascertain the 
metal content of strongly mineralized rocks as compared to unmineralized 
wall rock. 

Float samples A rock sample from loose material that is not in-situ (in place of origin), 
usually stream boulders or colluvium.  This can be a useful technique in 
areas of limited bedrock exposure and such material may provide clues to 
the location of buried mineralization. 

Dump samples Material collected from a mine dump.  These are not usually representative 
as the dump will contain mostly low grade material and the origin and 
geological setting of any high grade present cannot be ascertained. 

Chip samples  Oriented samples taken across a mineralized zone by chipping pieces of 
rock approximately every 10 cm.  The results are semi-quantitative for the 
zone.  The width sampled should always be noted.  Camargo rarely used 
chip samples.  

Channel samples Oriented samples cut across a representative part of a mineralized structure 
or zone using a hammer and chisel to form a continuous and uniformly 
sampled channel.  Most channel samples were cut only after the working 
face had been cleared of soil and debris, and the oxidized material removed 
using a sledgehammer if at all possible.  The geologist then instructed the 
samplers as to the correct orientation of the cut, and 5-20 kg of material 
were collected on a large rice bag laid under the working face.  This material 
was then crushed to a medium gravel size between two rock hammers, and 
homogenized by rolling the gravel in the rice bag.  From the homogenized 
sample, about 2 kg of rock, and ½ kg of fines were put into a plastic sample 
bag and sealed with a plastic tie.  Where possible, channel samples were 
used to evaluate the grade of veins exposed on surface and underground. 
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All rock samples were sent either to Chemex (1998), Bondar Clegg (1999-2000) or ACME 

(2002) prep labs in Mexico to be crushed and pulverized to –150 mesh.  The fine pulps were 

shipped to Vancouver for analysis.  Prior to 2002, base metals and silver contents were 

analysed using multi-element ICP, and gold was determined using AA.  Highly mineralized 

samples were fire assayed for Au-Ag using 30 g or 60 g charges.  In 2002, most of the rock 

sampling was done at El Pino, and Au-Ag values there were mostly determined by fire 

assaying a 30 g charge. 

 

 

11.4 DIAMOND DRILL CORE SAMPLING 

 

Surface sampling at El Pino showed that gold and silver values were confined to the veins 

with little dissemination into the wall rock.  Therefore, most of the drill-core sampling was 

restricted to silicified intervals, and the intervals were largely defined on the basis of quartz 

content.  The maximum size of a sample interval was 3 m.  The core was split using a 

conventional impact core-splitter, and half of the split core was sent to the lab; the other half 

was returned to the core tray and stored on-site.  The samples were sent to the ALS Chemex 

lab in Hermosillo for preparation (crushing and grinding), and a 30 g split was fire assayed for 

gold and silver in Vancouver. 

 

 

11.5 SAMPLING AND ASSAYING DISCUSSION AND RECOMMENDATIONS 

 

Overall, the sampling, sample preparation and analytical procedures used generally conform 

to industry standards.  These best practices standards are established in such a manner that the 

project geologist can use his/her experience to determine the best approach given local 

operating conditions.  The sampler may face challenges induced by terrain or human cultural 

effects, which must be overcome if the geochemical data generated is to be representative.  

This is particularly important where on-going or extended surveys over a period of years 

result in data generated by different samplers working under a range of climatic conditions 

and potentially using different laboratories for sample preparation and analysis.  A large 
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database may accumulate and it is the responsibility of the geologist to ensure that the data 

are comparable, and especially note those instances where sample populations may differ.  

WGM believes that Camargo personnel have dealt with various challenges in a responsible 

and effective manner.  Where data have been collected which is potentially affected by 

analytical or media variances, such information as is required to identify the variance is 

contained in the company files. 

 

WGM notes that the stream sediment samples were taken from the surface of sandbars in the 

active stream channel.  Normally, samples are collected from behind or under boulders, or in 

bedrock traps to ensure that the samples are taken at a point where heavy minerals will drop 

out of suspension and accumulate.  The intent is to collect the samples as close to the bedrock 

surface as possible to ensure that lodged heavy minerals are included in the sample.  This is 

very important for gold due to the low concentrations of gold in rocks and the tendency for 

the concentration of gold particles to be greatly diminished by other weathering products, 

including iron minerals such as pyrite and magnetite, as well as other heavy minerals such as 

barite.  Low metal concentrations are also a problem for silver, although less so than for gold 

because of higher original contents in most source rocks.  Occurring in higher yet 

concentrations, base metal exploration is relatively insensitive to sample site although all 

efforts should still be made to sample consistently in an optimum location.  WGM is 

relatively comfortable that the anomalies detected by Camargo are real anomalies, however, 

we cannot be absolutely certain that the surveying to date has detected all possible sources of 

mineralization due to the location of the samples.  Better results would have been forthcoming 

from samples collected in natural traps located just above stream branches.  Stream sediment 

sampling, at sample site densities of 5-10 samples per square kilometre, is an excellent 

reconnaissance exploration technique for the Picachos caldera, and to the extent that NMV is 

interested, could be extended to other areas of the caldera as a first pass prospecting tool prior 

to acquiring additional exploration lands. 

 

Camargo made every reasonable attempt to maintain uniformity within its soil sample 

population.  Steep terrain in some areas forced the company to either collect no sample at 

designated stations, or collect A-horizon material that is quite different from the B-horizon 
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material normally sampled.  Camargo has noted the variance in its database and has the means 

to plot the A-horizon samples with a different symbol.  WGM notes that the soil sample 

survey has identified anomalies at Los Cochis which extend beyond the area sampled.  These 

surveys should be repeated using a tighter line spacing, say 100 m, and with lines extending 

well beyond the area presently sampled (say at least 500 m in all directions). 

 

The approach used for rock sampling conforms to normal industry practices.  Camargo has 

avoided the use of composite samples, which are sometimes taken to reduce analytical costs 

during early-stage prospecting, but which typically yield inconclusive results and commonly 

require follow-up analysis. 

 

The approach to drill core sampling has used rather long (3 m) intervals for some samples.  

WGM does not recommend talking samples longer than two metres.  Where mineralized 

zones are present, Camargo does reduce sample lengths substantially by cutting the sample 

intervals to points of variation in the geology.  WGM is reasonably satisfied with the overall 

result of the drill core sampling.  Consistency in sampling could be improved through the use 

of a core saw rather than the impact splitter, however, considerations of access, electrical 

supply and water have dictated the use of a splitter rather than a saw at this time. 

 

The use of fire assaying has not been established as the standard technique for the assaying of 

samples for gold and silver for the property.  Most recently, these elements were determined 

by AA or ICP-MS using an aqua regia digestion.  This digestion can be a partial digestion for 

very fine gold, which is encapsulated in other minerals, especially sulphides or silicates.  The 

direct implication is that precious metal contents could, hypothetically, be higher than those 

reported in the samples analysed by Camargo, however, WGM’s screened and fire assayed 

samples did not deviate markedly from previous values where comparable media were 

analysed.  Therefore we are of the opinion that the impact, is any, due to partial digestion is 

quite small.  WGM does recommend that the project adopt conventional fire assaying as the 

standard for all future geochemical and economic grade assaying for precious metals.  WGM 

has no issues with the base metals analyses. 
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As a final note, WGM encountered a potentially serious analytical problem during the 

analysis of its samples.  This problem, which is discussed in Section 12.3 (WGM Analytical 

Data) involves the early loss of silver from the leachate solution used for conventional ICP 

analyses.  The problem is not a factor for low level geochemical surveying, but is potentially 

serious for higher grading rocks.  Avoidance of such problems requires that the supervising 

geologist identify to the laboratory any samples which are potentially high in silver so that 

they can be analysed by the fire assay method. 
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12. DATA CORROBORATION  
 

 

12.1  GENERAL 

 

WGM Senior Geologist, Al Workman visited the El Pino, El Toro and Los Cochis prospects 

during the period 8-15 September, 2004, and collected a total of 10 bedrock samples for 

characterization analysis.  WGM used a handheld Global Positioning System ("GPS") 

receiver to measure the locations for all samples, or alternatively, the portals of the old mine 

adits from which underground samples were collected.  In all locations, timed averaging over 

10-15 minutes was used to reduce the estimated position error to less than six metres, and 

commonly to less than three metres. 

 

The samples taken by WGM were not intended to represent a detailed audit of previously 

sampled sections, rather they were intended simply to provide additional independent data on 

the characterization of the mineralization.  Because the samples were selected by WGM, and 

WGM controlled the security and analysis of the samples, they do represent an alternative 

albeit small geochemical population.  The limited time available for WGM’s site visits 

dictated that chip sampling, composite sampling and grab sampling be used rather than 

channel or panel sampling, and thus the WGM results were expected to show some variance 

in comparison to original Camargo geochemical data.  A summary of the samples is provided 

in Table 1. 

 

 

12.2  ANALYSIS OF WGM SAMPLES 

 

WGM’S samples were carried back to Toronto by the WGM geologist and submitted to the 

SGS laboratory in Don Mills Ontario.  SGS is a fully ISO accredited institution which has 

been providing high-quality geochemical analytical service to the mining industry for more 

than 30 years. 
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TABLE 1 
LOCATION AND DESCRIPTION OF WGM CHARACTERIZATION SAMPLE POPULATION 

UTM Co-Ordinates Sample 
Number Exploration Area Prospect   Name 

Northing   Easting Elevation
Sample 
Type 

Sample 
Width 

Sample Description 
(chip samples are colour coded) 

A008800 Arroyo Los Cochis Campamento 419336 2618511 1551 Grab 10-15 cm narrow subvertical quartz veined shear with abundant galena and some sphalerite and possible traces of copper oxide. 

A008801 Arroyo Los Cochis Manto Zone 420068 2618328 1643 Chip 2.4 m shear at 070/70SE carries abundant pyrite-galena-sphalerite and minor chalcopyrite locally in rotated silicified blocks within propylitically 
altered (chlorite-pyrite-carbonate) schist and breccia.  Minor black Mn minerals. Galena is euhedral to 5 mm in size and massive sphalerite in 5-
10 cm bands and smaller clots. Zone is about 50 m NNE of the Hilo de Andres showing on Arroyo Los Cochis.  Has not been sampled 
previously. 

A008802 Arroyo Los Cochis Oxide Showing 420106 2618273 1550 Grab 20-30 cm sample of pale yellow limonitic zone exposed along bank of Arroyo Los Cochis.  Sample was collected from less weathered material containing 
+/- 5% very finely disseminated pyrite.  Protolith may have been a silicified zone but oxidation of sulphide is generating clay-forming acids.  
Zone estimated at 5-10 m thick. 

A008803 El Pino Breccia Madre 
Upper Stope 

418896 2624577 1524 Chip 2 m friable quartz stockworked rock below a strong 170/75-80E dipping hanging wall fault.  Quartz is vuggy with open cavities lined by druzy to 
crustiform quartz.  Stope does not appear to extend entirely to the footwall and open the entire mineralized zone, and perhaps some of the 
mineralization on the hanging wall is also unopened. A small cross-cut of stop shows a breccia extending at least another 1.5 m into the footwall 
(not included in this WGM sample). Footwall fault at 175/85-90E with slickensides plunging ~30 degrees S.  Measured width of structure in 
main stope is ~2.8 m. Other faults (Riedel structures) at 105/70S with is younger than fault at 070/55N. Also 015/80NW. 

A008804 El Toro El Toro Mine 414526 2623060 703 Chip 1.5 m Same site as sample A008804 - chip sample across the mineralized zone - may be comparable to Camargo sample #4487, but possibly a shorter 
sectional length. 

A008805 El Toro El Toro Mine 414526 2623060 703 Grab 30 cm A grab sample of high grade quartz and breccia stringer in area of subvertical silicified (bleached) shear/fault and branching limonitic fracture 
zones in dark reddish grey, very fine grained to aphanitic rhyolite host containing 3-5% cream coloured plagioclase phenocrysts to 1 mm in size. 
Mineralized stringers (shears/fractures) at 110/90 and 055/35NW. Main trend of mineralized zone is ENE (055). Sulphide (pyrite-galena) largely 
concentrated in fractures and within breccia. Steeply dipping fractures offset alteration patterns suggesting these structures reactivated after 
mineralization.  Strong mineralization at fracture intersections. Site of previous channel sample 4487.  Very strong N-S dextral fault near portal 
offsets zone. 

A008806 Los Cochis Al Fresno 419415 2618356 1620 Chip 7.5 m Variably weathered as floor of trench rose towards surface.  Chips every 10-15 cm across structural zone containing silicified shears, sheared 
chloritized schist, quartz veining, breccia and irregularly distributed Mn wad and staining, including also some rhodonite or rhodochrosite.  
Shears at 100/75N, 120/55NE, 175/80E and 160/20E.  The stronger 100-120 trend is probably the youngest.  Sample taken approximately 80 
degrees to strike beginning at adit portal. 

A008807 El Pino Catalina Vein 418878 2624847 1662 Grab 30 cm Pale grey finely brecciated rock with numerous open spaces partially lined with clear <0.5 mm quartz crystals.  Sample taken from a reportedly 
high grade section of Catalina vein just above and south of the partially collapsed Catalina Mine portal (sample A008810).  Minor rusty red 
mineral - probably hematite. 

A008810 El Pino Catalina Mine 418878 2624847 1662 Chip 100 cm Sample of white sucrose textured quartz and pinkish buff silicified breccia from east side of the vein near old working.  Sample contains some 
vugs containing black manganiferous minerals.  Vein has a maximum thickness of approximately 2.0-2.5 m at this point.  Mine working is 
partially collapsed and was not entered.  Structures at 160/70E, 165/55E and 155/80E which is slightly oblique to the trend of the nearby El Pino 
structures with which they probably converge to the south. 

A008811 El Pino Breccia Madre 
Upper Stope 

418896 2624577 1524 Grab 10-20 cm A grab sample of 'high-grade' rock from section sampled in A008803 
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The entire mass of each sample was dried and crushed, and following homogenisation of the 

crusher product, a 500 g split was pulverized to -200 mesh for analysis (laboratory codes 

CRU21 and PP05).  Gold contents were determined by screened metallics fire assay analysis 

(lab code FAS30K), which provides information on the presence or absence of coarse nuggety 

gold, and thus information of use in evaluating previously reported gold assays.  Silver 

contents were determined by AA (lab code AAS12E), which is a highly sensitive instrument 

with a wide range of sensitivity to higher grading samples.  Finally, a spectrum of 

characterization trace elements were determined by aqua regia digestion and an ICP 

instrumental finish that simultaneously reads 34 elements, many of which are important 

pathfinders for epithermal gold deposits. 

 

Gold and silver analytical data from the WGM samples are presented in Table 2 while 

selected trace element data are presented in Table 3. 

 

12.3  WGM ANALYTICAL DATA 

 

The data in Table 2 clearly demonstrates the presence of economically interesting silver and 

gold grades in most of the WGM samples.  The single exception is the sample from the 

geologically interesting "Oxide Showing," which carried trace amounts of gold (<0.03 g/t) 

and low silver levels (<3 g/t).  In evaluating the data, it should be noted that the WGM chip 

samples were not continuous channel samples, but rather they were collected to characterize 

the mineralization and not to demonstrate definitive grades. 
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TABLE 2 
SCREENED FIRE ASSAY ANALYTICAL DATA FOR GOLD AND SILVER 

P-150 Au-150 Au-150 P+150 Au+150 Au-tot P-150 Ag-150 P+150 Ag+150 Ag-tot
FAS30K       

           
           

FAS30K FAS30K FAS30K FAS30K FAS30K FAMEAG FAMEAG FAMEAG FAMEAG FAMEAG
grams g/mt g/mt grams g/mt g/mt grams g/mt grams g/mt g/mt

Sample 
Number Zone Sample 

Type Length 

0.01 0.03 0.03 0.01 0.03 0.03 0.01 3 0.01 3 3

Ag/Au * 

A008800 Campamento Grab 10-15 cm 465.5 1.37 1.03 30.99   <0.03 1.13 465.5 1317.1 30.99 964.8 1295.1 1146 
A008801 Manto Zone              

              

Chip  2.4 m 476 1.01 1.1 30.54 0.69 1.03 476 90.7 30.54 81.9 90.2 88
A008802 Oxide Showing Grab 20-30 cm 498.6   <0.03   <0.03 30.51   <0.03 <0.03 498.6      <3 30.51 3.1 <3 100 
A008803 El Pino Mine Chip 2 m 480.1 5.25 5.42 30.03 2.78 5.18 480.1 740.3 30.03 428.3 722 139 
A008804 El Toro Mine Chip 1.5 m 466.3 0.38 0.41 29.99 0.31 0.39 466.3 248.2 29.99 280.6 250.1 641 
A008805 El Toro Mine Grab 30 cm 480.6 0.55 0.62 31.05 0.55 0.58 480.6 625.5 31.05 402.9 612 1055 
A008806 Al Fresno Mine Chip 7.5 m 475.5   <0.03   <0.03 30.78   <0.03 <0.03 475.5 190.2 30.78 124.6 186.2 12413 
A008807 Catalina Vein Grab 30 cm 478.1 18.72 17.61 30.17 6.31 17.46 478.1 1356 30.17 632 1313 75
A008810 Catalina Mine Chip 100 cm 488.1 3.29 3.14 30.79 1.75 3.13 488.1 212.9 30.79 179.6 211 67 
A008811 El Pino Mine Grab 10-20 cm 502.6 5.76 5.52 30.56 3.5 5.52 502.6 556 30.56 519 553.9 100 
*  Ratios involving samples with one or more assays below the detection limit are estimated using a substituted value of one half the detection limit. 

 
TABLE 3 

SCREENED TRACE ELEMENT ANALYTICAL DATA FOR WGM SAMPLES  
      Mn       Fe Cu Zn As Mo Ag Ag-tot Cd Sb Ba Pb Hg

ICP12B            

              

              
           

ICP12B ICP12B ICP12B ICP12B ICP12B ICP12B AAS12E FAMEAG ICP12B ICP12B ICP12B ICP12B ICP12B

ppm % ppm ppm ppm ppm ppm g/mt g/mt ppm ppm ppm ppm ppm
Sample 
Number Zone Sample 

Type Length 

2 0.01 0.5 0.5 3 1 0.2 0.3 3 1 5 1 2 1
A008800 Campamento Grab 10-15 cm 3980 0.91 3721.5 >10000 282 <1 >10 >500 1295.1 1430 2060 34 >10000 31
A008801 Manto Zone Chip 2.4 m 5540 3.9 822.4 >10000 190 3     >10 80.9 90.2 348 7 110 4840 3 
A008802 Oxide Showing Grab 20-30 cm 1010 4.79 14.4 179.7 45      <1 1.4 2.3 <3      <1      <5 34 22 <1 
A008803 El Pino Mine Chip 2 m 954 1.98 101.8 1946.2 26      <1     >10 >500 722 14 11 75 942 <1 
A008804 El Toro Mine Chip 1.5 m 766 0.95 62.4 1159.7 44 2 8.8 250.3 250.1 10      <5 19 459 <1 
A008805 El Toro Mine Grab 30 cm 343 1.19 138.3 1172.1 139 2 9.7 >500 612 6      <5 14 1390 <1 
A008806 Al Fresno Mine Chip 7.5 m 5710 3.38 346 5580.4 31      <1     >10 180.4 186.2 38 29 768 5030 1 
A008807 Catalina Vein Grab 30 cm 339 0.97 44.8 209.2 9 2     >10 >500 1313      <1      <5 32 195 <1 
A008810 Catalina Mine Chip 100 cm 386 0.62 35.1 91.4 8 2 9.9 285.4 211      <1      <5 15 89 <1 
A008811 El Pino Mine Grab 10-20 cm 935 2.46 59.9 1376 22 1     >10 >500 553.9 2 7 7 591 <1 
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Excluding the two very low values (sample #A008802 and A008806), gold contents in the 

remainder of the sample population were generally high enough to be of direct economic 

interest (3.13 to 17.46 g/t) or were sufficiently high to have an economic impact on the value 

of the rock (0.31 to 2.78 g/t).  The screened metallic assay data indicate that there is no coarse 

gold (nugget) effect in the samples analysed.  Indeed, the gold contents of the fine (-150 

mesh) fraction were commonly higher that those in the coarse (+150 mesh) fraction with 

median values of 1.13 g Au/t and 0.62 g Au/t, respectively.  This indicates that some of the 

gold may be in minerals which are easily pulverized to very fine grains.  In turn, this may 

indicate a need for a mill to provide very fine grinding to facilitate optimum recoveries of 

gold from ore.  This was suggested in a mineralogical report by De Prisco (2002) wherein the 

author described the occurrence of very fine gold mineralization. 

 

Silver contents are clearly of economic interest in most of the samples, even if the gold 

content is ignored.  In the better samples, silver grades range from 554 to 1,313 g/t or 16.2 to 

38.3 ounces per ton.  Not surprisingly, the higher grading samples were grab samples taken 

from veins within the central part of the alteration zones.  These samples were representative 

of the grade across a width of perhaps no more than 30 cm.  Chip samples, collected over 

widths of 1.5 to 7.5 m carried lower grades, but many of these still showed values of 

economic interest across mineable widths: 722 g Ag/t and 5.18 g Au/t across 2 metres; 

250 g Ag/t and 0.39 g Au/t across 1.5 m; 186 g Ag/t and trace gold across 7.5 m; and 

211 g Ag/t and 3.13 g Au/t across 1 m.  Analytical data from the screened assays indicate that 

silver, like gold, shows some partitioning into the fine fraction as the -150 mesh results were 

generally higher than the +150 fraction.  The median silver value for the coarse fraction was 

342 g/t whereas that for the fine fraction was 556 g/t.  The reason for this is not clear, but as 

postulated for gold, it may be due to silver partitioning into or with a friable or brittle mineral, 

such as galena2 which is high susceptible to pulverization, and this may in turn have 

ramifications with respect to the need for a very fine grind during mineral processing. 

 

                                                 
2   This is supported by petrographic observations as discussed in Section 14.1 on page 57 
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The preferential reporting of gold to coarse fractions, commonly referred to as a ‘nugget 

effect’, is a problem which commonly impacts resource estimation in many gold deposits.   It 

is associated with coarse grained gold mineralization, but is less commonly a problem in 

silver deposits.  However, when mineralization is irregularly distributed, various studies are 

needed to ascertain the impact on grades and the veracity of analytical data.  WGM sees no 

evidence for such problems in the data which we have reviewed thus far.  We believe, 

therefore, that the grades reported for conventional gold and silver assays are unaffected by 

nugget effects and are therefore reporting accurate metal content data.  While future fire 

assaying for gold and silver should monitor precious metal distributions from time to time 

using screened samples, WGM believes that conventional fire assaying should be adequate 

for project use, and we see no need for the routine use of the more costly screened fire 

assaying as a means of ensuring reliable data. 

 

One potential problem is the difference in silver contents reported for some samples which 

were analysed by ICP-MS and then also by the screened fire assay technique.  The variances 

include samples such as A008802 which by ICP contained 1.4 g Ag/t and by fire assay 

contained 553.9 g Ag/t.  The SGS lab has confirmed that the disparity is due to problems 

originating in samples containing very high silver contents.  When high concentrations of 

silver are digested, the metal in solution can destabilize and precipitate out of solution as an 

insoluble salt (AgCl) resulting in significant loss of metal from the leachate being analysed.  

A second analysis was attempted using a simple HCl digestion whereby the amount of acid 

was adjusted to retain the silver in solution.  The result of this analysis using an AA finish 

gave an assay result having much better agreement with the fire assay results. 

 

WGM data show that Ag/Au values of 67 to 12,413 (median = 120) are well above the values 

reported by Clarke and Titley (1988) for the Tayoltita Mine.  In the context of Tayoltita, such 

values would be associated only with the upper part of the mineralizing system now being 

mined at higher elevations.  While it would be misleading to suggest that the same dynamics 

should apply across a district as large as that encompassing Tayoltita and Picachos, the 

implications are still worth discussing.  Even at relatively low elevations, such as at El Toro, 

the Ag/Au ratios are quite high (641 and 1,055).  It is possible that the near surface 
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mineralization at El Pino and El Toro represents the upper part of a largely unseen (buried) 

mineralizing system.  The ratios for two samples from the Catalina Vein (75 and 67) are in 

keeping with normal ratios in the upper parts of the Tayoltita Mine.  The Los Cochis area is 

represented by a wide range of values (88, 100, 1,146 and 12,413) that possibly reflect the 

presence of different (multiple) mineralizing systems.  This is supported by a wider variation 

in styles of mineralization than present at El Pino or El Toro. 

 

Base metal and indicator element data reflect the type of material sampled.  Relatively high 

manganese values were associated with higher base metal contents, and anomalous cadmium 

and antimony.  Cadmium is normally associated with zinc, so this relationship is not 

surprising in rocks containing more than 1% Zn.  Arsenic, molybdenum and mercury values 

are low for an epithermal deposit, with sample A008801 showing the highest contents of 

arsenic (282 ppm), molybdenum (1 ppm), antimony (2,060 ppm) and mercury (31 ppm).  This 

is a clear epithermal association, however, the low values are a positive indicator in respect to 

the environmental “friendliness” of any eventual mine tailings.   
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13.  ADJACENT PROPERTIES 

 

WGM has not been made aware of any significant properties or ongoing exploration activity 

adjacent to the Picachos property.   

 

The closest area of active mining is 50 km to the north where Luismin (Wheaton River 

Minerals Limited) mined 424,000 tonnes grading 5.20 g Au/t, 428 g Ag/t in 2003.  Production 

in the San Dimas camp comes from four deposits, the largest of which is the Tayoltita Mine, 

where all the Luismin ore is processed.  The San Dimas deposits have a published Proven and 

Probable Mineral Reserve of 2.4 million tonnes grading 5.71 g Au/t, 444 g Ag/t and an 

Inferred Mineral Resource of 12.9 million tonnes grading 3.3 g Au/t, 317 g Ag/t.  Historic 

production from the San Dimas district is estimated at 655 million ounces of silver and 9.33 

million ounces of gold.  As noted elsewhere in this report, the Picachos property showings 

and mineral occurrences exhibit similarities with the Tayoltita mineralization.  
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14.  MINERALOGY, MINERAL PROCESSING AND METALLURGICAL TESTING  

 

14.1  MINERALOGY AND PREDICTIVE METALLURGY 

 

Tango Minerals Resources Inc. submitted twelve rock samples collected from the Picachos 

project and from the Los Cochis prospect area for mineralogical evaluation.  The work was 

carried out during 2002 by Terra Mineralogical Services (De Prisco, G., 2002).  The primary 

goal of this work was: (1) to confirm the presence of economically interesting mineralization; 

(2) to provide a petrographic and textural description of the submitted rock samples; (3) to 

characterize the gangue and economic minerals in ore grade rocks; and, (4) to develop a 

predictive metallurgical assessment based on the mode of occurrence of the mineralization.  

The study encompassed transmitted and reflected light microscopy, scanning electron 

microscope ("SEM") examinations, and SEM-EDS identification analyses for selected 

mineral grains. 

 

The study confirmed the presence of gold and silver minerals in the Picachos samples.  Many 

were identified as brecciated felsic volcanic rocks that were overprinted by several phases of 

hydrothermal alteration.  Mineralization was preferentially associated with a late silicate-Fe-

oxide alteration.  In samples from the El Pino and Minas Guadalupe structures, the silver-

bearing minerals were acanthite and electrum.  Acanthite preferentially occurs as interstitial 

phases to coarse-grained patches/veins of (recrystallized?) quartz, feldspar and epidote.  Less 

commonly it is intergrown with iron-rich oxy-hydroxides, and was observed occurring as 

partial thin rims around pyrite.  A few electrum grains were identified, sharing a similar 

genetic setting as acanthite.  In a few instances electrum is intergrown with acanthite. 

 

In contrast, silver carriers in samples from Minas Los Cochis are present as relatively coarse 

native silver/electrum grains and as silver present locally in galena, or occurring as silver-rich 

tetrahedrite grains intergrown with galena. 

 

From a predictive point of view, the gold-silver bearing minerals form moderately complex 

locking textures within the mineralization.  This is as much a function of the grain size as of 
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the mode of occurrence of these minerals.  The study concluded that acanthite appears more 

commonly as discrete grains and would therefore unlock from gangue more easily than gold 

and electrum grains.  The study also concluded that liberation of gold and silver would be 

facilitated by a grind size finer than 55 microns for acanthite and finer than 35 microns for 

gold/electrum. 

 

14.2  MINERAL PROCESSING AND METALLURGICAL TESTING 

 

There have been no mineral processing or metallurgical studies undertaken by NMV or the 

previous owners other than the predictive metallurgical testwork referred to in the section 

above.  These data suggest that mineralization in the Picachos area is similar to that at the 

Tayoltita Mine where a conventional mill flowsheet is operated to recover more than 95% of 

the gold and more than 90% of the silver. 

 

At this time, WGM sees no evidence to suggest that issues might arise which would result in 

unconventional processing due to the presence of refractory gold which might demand that 

the ore be subjected to pre-oxidation through roasting.  There are no nugget effects identified 

as yet which might result in a need for a gravity recovery circuit or longer than normal 

retention times for the pulp in a leaching circuit.  On the basis of the available information, 

which WGM recognizes as preliminary and incomplete, we nevertheless believe that high 

recoveries should be achievable for mineralization from the Picachos area. 

 

- 61 - 



Watts, Griffis and McOuat 
 

15.  MINERAL RESOURCE AND MINERAL RESERVE ESTIMATES 

 

 

Neither NMV nor the previous owners of the property have prepared any Mineral Resource 

estimates for the prospects on the property. 

 

 

 

 

16.  OTHER RELEVANT DATA AND INFORMATION 

 

 

WGM is not aware of any other material information available for the property.  
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17.  INTERPRETATION AND CONCLUSIONS  
 

 

The Picachos property covers small past silver and gold producers and several significant 

silver/gold showings that remain to be fully explored.  Camargo and Tango have carried out a 

significant amount of ground work, including geochemical sampling and two drill holes. 

  

Mineralization in the Picachos area is characterized by geology which is indicative of low 

sulphidation epithermal processes in a caldera setting.  Silver, gold and base metals 

precipitated from hot rising solutions when they reached the elevation where the pressure in 

the system (hydrostatic load) had fallen to the point where the fluids boiled.  Interaction 

between the fluids and surrounding rocks or intermixing of fluids may also have played a role 

in mineralization, however, the boiling elevation is very important because the loss of 

dissolved gases, mainly CO2 and H2S, causes rapid and extreme variations in the chemistry of 

the hydrothermal fluid, destabilizing mineral compounds, which until then had been soluble. 

 

Based on its comparisons with other mines and mineral deposits in the Sierra Madre, 

including the Tayoltita Mine located a short distance to the north, WGM is of the opinion that 

the Picachos area has the potential to host an economically significant silver-gold deposit.  In 

addition, the silver-gold values found on the property demonstrate a potential for bulk-

tonnage scale mineralization.  Indeed, the Picachos structure appears to be the only caldera in 

the belt which lacks a major operating mine, a fact WGM ascribes to a general lack of 

persistent and systematic exploration, rather than geological factors.   

 

- 63 - 



Watts, Griffis and McOuat 
 

18.  RECOMMENDATIONS  
 

 

18.1  GENERAL 

 

In consultation with MMV and Camargo, WGM has prepared a work plan and budget in the 

amount of C$526,000.  This program will consist of additional land acquisition, the 

acquisition and study of remote sensing imagery, a fixed-wing airborne magnetometer survey, 

soil geochemical surveying at El Pino, El Toro and Los Cochis/Guadalupe, preparations for 

underground development and diamond drilling at El Pino and hand trenching at El Toro and 

El Pino.  The budget breakdown by work type is shown in Table 4 below. 

 

 
 

TABLE 4 
NMV PROPOSED WORK PLAN AND BUDGET TO JULY 2005 

Work Type C$ Cost 

Land Acquisition 15,000 

Landsat & IKONOS imagery – purchase & study 26,000 

Airborne magnetometer survey 37,500 

Los Cochis soil geochem survey 143,000 

El Pino underground development 86,000 

El Toro-El Pino soil geochem and trenching  196,000 

Access road upgrading (Los Cochis-Guadalupe) 12,500 

Communications  10,000 

SPEC mineral analyzer N/A * 

Total $ 526,000 
 

*   An amount of $72,000 is allocated for this item should the NMV maximum offering be 
subscribed.  This would make the total budget C$598,000. 
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Land Acquisition - There is a gap between the Picachos and Camargo Concessions.  WGM 

recommends that this be covered by acquiring a 650 ha block.  WGM notes that significant 

gold and copper stream-sediment anomalies occur north, east and west of the Picachos 

concession. A regional concession covering up to 12,000 hectares (depending on the 

availability of land) is proposed.   

 

Imagery - WGM has recommended the purchase of high-resolution Landsat data/images 

covering the property and an additional area to the north, up to and including the San 

Dimas/Tayoltita camp.  This image will be used to help locate structural zones and alteration 

zones (specifically iron-oxides, silica, clay and sericite).  WGM notes that ASTER data may 

be more appropriate for locating alteration zones (it is less noisy), and the resolution for 

ASTER data is slightly better (12.5 m pixels versus 15 m pixels).  All mineral prospects and 

deposits, geophysical anomalies and geochemical anomalies should be overlain on the image 

in a GIS format.  WGM recommends that this work should be completed on a first priority 

basis. The recommended coverage area is shown on Figure 6.   

 

In addition, 1:2,500 scale IKONOS satellite colour photos with 10 m contours are 

recommended by WGM to be used as base maps in the field.  These will be a substantial 

improvement over the 1:75,000 scale rectified black and white air photos with 40 m contours 

in use now.  

 

Airborne Geophysics - High resolution magnetic data are useful for helping to define 

lithology, buried intrusions and structures that may control the emplacement of 

mineralization.  WGM recommends that NMV fly a high-resolution fixed wing survey during 

this program using a 200 m line spacing for a total of approximately 400 line-kilometres of 

surveying.  WGM recognizes that working within acceptable terrain clearance parameters will 

be an issue in several areas of the property, and that this will only be partially resolvable 

using tie lines for levelling purposes.  However, we believe that the cost of the survey will be 

justified by the data produced, and that this data will be useful in selecting certain areas for 

detailed follow-up surveying with a helicopter-borne system.  The magnetic data should be 

interpreted by a geophysicist familiar with the setting of other epithermal silver-gold deposits 
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in the Sierre Madre.  If in the meantime a helicopter platform becomes available to NMV, 

then WGM would certainly support increasing the budget to cover the additional costs 

associated with such a survey.  

 

If a helicopter-borne system becomes available, NMV should request that, in addition to the 

magnetometer, a spectrometer to added to provide radiometric data.  Radiometrics are not 

only useful as a supplementary geological mapping tool for delineating rock formations, but 

also provide information relating to zones of potassic and sericitic alteration, both of which 

are known to be close spatially to low sulphidation epithermal Au-Ag mineralization.   
  
Mineral Analyzer - WGM has recommended, if the maximum offering is completed, the 

purchase and use of a mineral analyzer to systematically map and characterize the alteration 

associated with the mineralization on the property.  This would allow NMV to more 

efficiently direct the exploration towards the more productive parts of the hydrothermal 

system, and potentially downgrade minor prospects.  The spectra collected as part of the 

survey will also allow the NMV to fine-tune the remote sensing data to clearly reflect the 

different alteration types.  WGM recommends that the Mineral Analyzer be used to survey 

grid stations, Landsat/ASTER anomalies and geophysical anomalies.  Alternative rental 

equipment may be available from a consulting service which would also provide a trained 

operator.  In the short term this could provide a lower cost alternative. 

 

18.2  EL PINO MINE 

 

WGM believes that the most effective way to explore the Breccia Madre system at El Pino, 

including parallel and subparallel structures such as the Catalina Vein, is to carry out such 

exploration from underground.   Underground development will greatly limit the amount of 

construction work required to build roads in this challenging terrain.  It will also permit the 

use of comparatively compact underground drilling equipment.  WGM has suggested that a 

reasonable objective for 2005 is to have the El Pino Vein-Breccia system prepared for an 

underground exploration program, to be undertaken in the next program.  The work required 

is: (i) an upgrade of the existing road to permit year-round access of heavy equipment to the 
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adit; (ii) the installation of a 13 km long 1.5" gravity-fed waterline; (iii) expansion and sealing 

of the cement tank; and, (iv) camp expansion (new building to be located at Magueyal, below 

the existing camp).  In addition, WGM notes that the existing powder magazines will have to 

be permitted prior to their use. 

 

A subsequent program would see the development of a cross-cut to access the Vein-Breccia 

system and develop a drift parallel to the zone in the structural footwall from which the zone 

can be diamond drilled.  WGM recommends drilling at 50 m intervals along strike to fan drill 

the zones above and below the elevation of the drift.  This will provide a great deal of 

resource estimate-applicable data over a wide area.  The same approach could later be used 

for in-fill drilling in a cone around drill stations to test lateral and oblique continuity between 

the sections. 

 

The underground workings will also allow for effective bulk sampling of a deposit after it is 

drilled off, however drilling will be required to determine the optimum sites for sampling. 
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18.3  EL TORO – EL PINO SOIL SURVEY AND TRENCHING 

 

The steep, rocky cliffs of El Pino Mountain have made systematic soil surveying difficult 

along the actual Vein-Breccia zone.  In 2002, Camargo attempted a baseline along the Breccia 

Madre itself, but was only able to complete 500 m along the ridge just west of the mineralized 

structure, before running into impassable cliffs at both ends.  A second “baseline” at a 

different angle to the north was less problematic, but the survey there was limited in extent 

due to time constraints. 

 

Based on this experience, WGM expects to have more success laying a grid where the lines 

roughly follow, rather than cross-cut, the local topography.  A high-resolution orthophoto will 

be critical to allow surveyors to walk around insurmountable cliffs and pick up their lines 

again on the other side. 

 

No attempt has yet been made to survey the El Toro-San Cristobal-Los Angeles Vein 

Complex.  Again, the topography there is difficult.  A broad 4 km long by 3.2 km wide grid 

with lines every 250 m is proposed by WGM.  Overall, about 85 line km of soil surveying are 

planned at El Pino and El Toro, or about 3,600 soil samples. 

 

In addition, the better showings and geochem anomalies will probably merit hand trenching 

and channel sampling.  Up to 600 rock samples are allowed for in the budget recommended 

by WGM. 

 

18.4  LOS COCHIS SOIL GEOCHEM SURVEY 

 

The Los Cochis area has been partially explored through geological mapping, geochemical 

soil and bedrock sampling and trenching.  This area would benefit from WGM’s 

recommended airborne magnetometer surveying and Landsat/ASTER studies.  The presence 

of a small intrusion in the area suggests the potential for larger bodies at depth which should 

be visible through magnetometer surveying. 
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Extending the area of ground surveying is supported by the presence of strong soil 

geochemical anomalies as high as 10 ppm Ag extending off the northern side of the survey 

grid, and the fact that several bedrock showings containing more than 600 ppm silver occur in 

the immediate area.  WGM recommends that the geochemical soil survey at Los Cochis be 

redone using a 4 km long baseline along Cordon El Carrizo (bearing 315°), and 2 km long 

lines to the SW (bearing 045°-225°) over the Los Cochis deposit itself.  Over the known 

deposit area, lines should be spaced 100 m apart.  Exploratory lines spaced 200 m apart are 

proposed outside the known alteration zones and over the Guadalupe prospect using the same 

baseline as well as a tieline through Copo de Camargo.  A total of 83.6 line km of soil 

surveying is proposed.  The lines are to be tight-chained and slope corrected, with various 

GPS points along the lines for additional control.  The sample sites are to be marked in the 

field with stakes with metal tags and plotted in the field on a high resolution colour 

orthophoto basemap so any errors in position can be resolved immediately on-site.  The 

distance between samples is 25 m, which works out to approximately 3,344 samples to 

complete to the grid.  Including Quality Control samples, about 3,500 analyses will be 

required. 

 

The cost of cleaning up the access road between La Mesa (Los Cochis) and Huizar 

(Guadalupe) is normally borne by the Municipal Government and completed in the early 

winter every year after the rainy season.  However, if NMV requires use of the roads before 

the government is prepared to do the work, it may need to pay for some of the work itself (or 

assist the Government to expedite the work).  WGM also recommends that the access to the 

Los Cochis deposit area itself be cleaned up once the harvest is in.  
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18.5  ASSAYING AND QAQC 

 

Camargo has recommended the use of fire assaying for all project samples.  WGM agrees and 

recommends that this be used together with an instrumental (AA) finish to the exclusion of all 

other analytical techniques.  In the case of very high grades, a gravimetric finish should be 

acceptable.  Each sample should also be analysed for base metal content together with 

selected indicator elements.  A multi-element ICP package is a very cost-effective way to do 

this.   Certain indicator elements, such as arsenic, molybdenum and antimony are also of 

interest for environmental impact studies.  

 

NMV should also review industry standard QA/QC programs and adopt and implement one 

for the Picachos project.  Such a program will enhance the project data credibility going 

forward.  The program should include the insertion of standards of varying grade and blanks 

into the sample stream in the field and the routine gathering and shipment of pulp rejects to a 

second laboratory.  These results will serve as duplicate checks.  The use of 5% standards and 

blanks (one sample of each in 20) is an effective means to monitor laboratory performance.  

Project personnel should not attempt to produce duplicate samples on site as the procedures to 

do so are demanding, susceptible to contamination and the review of conflicting data for on-

site produced duplicates may introduce doubts where none are warranted.  Duplicates are best 

produced at the laboratory.  NMV may wish to have an outside expert set up its QA/QC 

program and periodically audit the program and the laboratories used by NMV. 

 

18.6  PROGRAM STRATEGY AND IMPLEMENTATION 

 

The project manager should set overall goals and long term strategy for the project.  It is 

therefore necessary to develop a good understanding of the major geological controls at the 

main prospects.  The recommended airborne magnetometer surveying and the use of remote 

sensing data such as Landsat imagery form part of this.  With this understanding, additional 

mineral occurrences will be more quickly evaluated before crews are committed and time is 

invested in costly follow-up.  
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NMV should consider maintaining a small contingency fund in the budget to enable 

immediate follow-up of significant successful results.  This will enable NMV to follow-up 

such results without distracting efforts to carry out the entire planned program, the completion 

of which will determine the longer term success of exploration of the property.   
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