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1.0 SUMMARY  

Timmins Gold Corp. (TSX-V:TMM ) (TMM) has retained Micon International Limited 

(Micon) to prepare a Preliminary Feasibility Study on its San Francisco project in the state of 

Sonora, Mexico. The purpose of this technical report is to support disclosure of the results of 

that study in a form compliant with Canadian National Instrument (NI) 43-101. 

 

Prior to this, Micon prepared a technical report describing the project, dated December 20, 

2005. Later, that report was updated in support of disclosure of TMMôs 2006 drilling results 

in a report dated February 23, 2007. The latter report was co-authored by Michael G. Hester, 

FAusIMM of Independent Mining Consultants, Inc. (IMC) and included a mineral resource 

estimate for the project completed by Mr. Hester. That resource estimate remains valid and 

has provided the basis for the preparation of the Preliminary Feasibility Study described 

herein. 

 

Property Description and Location 

 

The San Francisco property is situated in the north-central portion of the state of Sonora, 

Mexico approximately 150 km north of the city of the state capital, Hermosillo. In this report, 

the term San Francisco project (óthe projectô) refers to the area related to the exploitation or 

mining concessions optioned by TMM, while the term San Francisco property (óthe 

propertyô) refers to the entire land package (mineral exploitation and exploration 

concessions) optioned and owned by TMM. 

 

The project is comprised of two previously mined open pits (San Francisco and La 

Chicharra) together with heap leach processing facilities and associated infrastructure located 

close to the San Francisco pit. 

 

TMM advises that it holds its interest in the San Francisco property through its wholly-

owned Mexican subsidiary Timmins Goldcorp Mexico, S.A. de C.V. (Timmins). Timmins 

originally acquired the rights to the exploitation concessions on April 18, 2005 upon signing 

an option agreement with Geomaque de Mexico, S.A. de C.V. (Geomaque de Mexico). The 

option agreement has now been superceded by an acquisition agreement. Briefly, the 

purchase price was set at USD 5,000,000 plus 10,000,000 shares at a deemed price of USD 

0.50 per share.  The existing equipment has a purchase price of USD 3,500,000 plus VAT 

which amount is due without interest at the end of the three years from May, 2007. Only the 

equipment purchase price remains outstanding. The security documentation to place a lien 

against the equipment is being finalized. 

 

In 2005 Timmins staked a number of exploration concessions surrounding the exploitation 

concessions. Interspersed within the Timmins concessions were four mineral concessions 

controlled by other parties, but these do not impact the main area of interest covering the San 

Francisco project. All concessions are subject to a semi-annual fee and the filing of reports in 

May of each year covering the work accomplished on the property between January and 
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December of the preceding year. The total semi-annual fee payable to the Mexican 

government for the group of concessions is presently estimated to be USD 32,970. 

 

The Mexican mining laws were changed in 2005 and as a result of these changes all mineral 

concessions granted by the Dirección General de Minas (DGM) became mining concessions 

and there are no longer separate specifications for a mineral exploration or exploitation 

concession. A second change to the mining laws was that all mining concessions are granted 

50 years provided the concessions remain in good standing. As part of this change, all former 

exploration concessions which were previously granted for 6 years became eligible for the 

50-year term. 

 

In 2006, Timmins concluded an access agreement with an agrarian community (an ñejidoò in 

Mexico) called ñLos Chinosò whereby Timmins was granted access privileges to 674 ha, the 

use of the ejidoôs roads, as well as being able to perform all exploration work on the area 

covered by the agreement. The agreement is for a period of 10 years with an option to extend 

the access beyond the 10 year period. In consideration for the ejido granting the access 

privileges to a portion of its land, Timmins paid the ejido the sum of USD 30,000. 

 

Accessibility, Climate, Local Resources, Infrastructure and Physiography 

 

The project is located in the Arizona-Sonora desert in the northern portion of the Mexican 

state of Sonora, 2 km west of the town of Estación Llano (Estación), approximately 150 km 

north of Hermosillo and 120 km south of the United States/Mexico border city of Nogales 

along Highway 15 (Pan American highway). The closest accommodations are located in 

Santa Ana, a small city located 21 km to the north on Highway 15. 

 

Physiographically, the San Francisco property is situated within the southern Basin and 

Range Province, characterized by elongate, northwest-trending ranges separated by wide 

alluvial valleys. San Francisco is located in a relatively flat area of the desert with the 

topography ranging between 700 and 750 m above sea level. 

 

The climate at the project site ranges from semi-arid to arid. The average ambient 

temperature is 21°C, with minimum and maximum temperatures of -5ºC and 50ºC, 

respectively. The average rainfall for the area is 330 millimetres (mm) with an upper extreme 

of 880 mm. The desert vegetation surrounding the San Francisco mine is composed of low 

lying scrub, thickets and various types of cacti, with the vegetation type classified as 

Sarrocaulus Thicket. 

 

History  

 

After conducting exploration on the project between 1983 and 1992, Compania Fresnillo 

S.A. de C.V. (Fresnillo) sold the property in 1992 to Geomaque Explorations Ltd. 

(Geomaque). After conducting further exploration, Geomaque decided to bring the project 

into production in 1995. Due to economic conditions, mining ceased and the operation 
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entered into the leach-only mode in November, 2000. In May, 2002, the last gold pour was 

conducted; the plant was mothballed, and clean-up activities at the mine site began. 

 

In 2003, Geomaque sought and received shareholder approval to amalgamate the corporation 

under a new Canadian company, Defiance Mining Corporation (Defiance). On November 24, 

2003, Defiance sold its Mexican subsidiaries (Geomaque de Mexico and Mina San 

Francisco), which held the San Francisco gold mine, to the Astiazaran family of Sonora and 

their private company for a total consideration of USD 235,000. 

 

Since June, 2006, the Astiazaran family and their company Desarrollos Prodesa S.A. de C.V. 

have been extracting sand and gravel intermittently from both the waste dumps and the leach 

pads for use in highway construction as well as other construction projects. 

 

Timmins conducted a review of the available data and started a reverse circulation drilling 

program in August and September, 2005. This was followed by a second drilling program 

comprised of both reverse circulation and diamond drilling in 2006, based on the results of 

the 2005 drilling program. 

 

Geological Setting and Mineralisation 

 

The San Francisco project is a gold occurrence with trace to small amounts of other metallic 

minerals. The gold occurs in granitic gneiss and the deposit contains principally free gold and 

occasionally electrum. The associated mineralogy, the possibility of associated tourmaline, 

the style of mineralization, and fluid inclusion studies suggest that the San Francisco deposits 

may be of mesothermal origin. 

 

The San Francisco deposits are roughly tabular with multiple phases of gold mineralization. 

The deposits strike 60ę west to 65ę west, dip to the northeast, range in thickness from 4 to 50 

m, extend over 1,500 m along strike and are open ended. Another deposit, the La Chicharra 

zone, was mined during the last two years of production, as a separate pit.  

 

Exploration 

 

After a review of the available geological data, Timmins identified a number of exploration 

targets in and around the existing San Francisco pit as well as some secondary targets located 

on Timmins exploration concessions. Timmins conducted its first exploration drilling 

program on the San Francisco project in August and September, 2005.  

 

The drilling program conducted by Timmins from September to November, 2006 was based 

primarily on the results of the 2005 drilling program and on the results of the historical 

drilling programs conducted by Geomaque and Fresnillo. 

 

During 2007, Timmins has conducted field work and exploration drilling to evaluate the 

extent of the gold mineralization in the other zones on the property, but no mineral resource 
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estimate from that work was available for inclusion in this study.  A total of 5,123 m of 

exploration drilling were completed in 2007 which included 1,327 m of condemnation 

drilling.  The total expenditures for the 2007 drilling program were approximately USD 

629,000. 

 

Dri lling 

 

In the fall of 2005, Timmins conducted a reverse circulation drilling program comprised of 

14 holes on the San Francisco project site. The details and results of the drilling program 

were published previously in a Micon technical report entitled ñTechnical Report on the San 

Francisco Mine Property, Estación Llano, Sonora, Mexico.ò This technical report was 

published on the SEDAR website on April 28, 2005 by TMM. 

 

Between September and November, 2006, Timmins conducted a follow-up drilling program 

which consisted of 56 holes comprised of 28 diamond drill holes and 28 reverse circulation 

drill holes. While the drilling was primarily concentrated to the north and northwest of the 

present San Francisco pit and to the north and northwest of the existing La Chicharra pit, a 

number of widely spaced holes were drilled to test specific geological and geochemical 

targets around the San Francisco pit and to the south and west of the La Chicharra and La 

Severiana areas. 

 

The details of the 2006 exploration program and its results were discussed in a February, 

2007 Micon technical report entitled ñNI 43-101 Technical Report and Resource Estimate for 

the San Francisco Gold Property, Estación Llano, Sonora, Mexicoò. This report was filed on 

the SEDAR website on February 27, 2007 by TMM. 

 

This report repeats the description of the Frebruary, 2007 resource estimate by IMC on the 

main San Francisco deposit, including the sampling methods, assaying, data quality control 

and verification procedures. 

 

Mineral Processing and Testwork 

 

The San Francisco mine operated during the period 1995-2000, when approximately 13.5 

million tonnes of ore at a grade of 1.13 g/t gold was treated by heap leaching, and 300,834 oz 

of gold were recovered. Metal recovery from the pregnant solution was effected through 

carbon columns. Loaded carbon from the columns was transferred to a Zadra elution plant 

for precious metal extraction and the production of Doré bullion. Average gold recovery over 

the mine life was about 63%. Mining operations ceased in 2001 as a result of low gold prices, 

although leaching and rinsing of the heap continued for approximately one year after this. 

 

In Section 9 of its 2006 San Francisco Scoping Study, Sol & Adobe Ingenieros Asociados 

S.A. de C.V. (Sol & Adobe) noted that: 
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¶ Norberg Inc. Minerals Research and Test Centre conducted tests to evaluate impact 

work indices and paddle abrasion index and that the results indicated that the material 

was characterized as very hard and abrasive. 

 

¶ Metallurgical testwork was performed on the San Francisco project by four separate 

organizations, the first being Servicios Industriales Peñoles, S.A. de C.V. (Peñoles) of 

Monterrey, Mexico. Additional work was performed by McCelland Laboratories Inc. 

(McCelland), Kappes, Cassiday and Associates (Kappes Cassiday) both of Sparks, 

USA and METCON Research Inc., (METCON) of Tucson, USA. The testwork 

performed by Peñoles and McCelland included both roll and column leach tests. 

Work completed at Kappes Cassiday included bottle roll tests on drill cutting samples 

and column tests on bulk material crushed to minus 5/8 in. METCON conducted 

column tests on samples designated as schist and granite and representing four 

different crush sizes for each type of material. 

 

¶ Independently of ore type, schist or granite, gold extraction averaged 57% for a leach 

cycle of 72 days. Cyanide consumption ranged from 0.0554 to 0.085 kg/t the lowest 

to 0.105 kg/t, the highest. Lime consumption averaged from 0.77 to 0.93 kg/t. In 

plant, reported cyanide consumption averaged 0.11 kg/t, whereas lime gave 0.96 kg/t, 

values considered very close to the ones reported in several metallurgical tests. 

 

Timmins shipped four samples from the San Fransisco mine to Process Research Associates 

(PRA), in Richmond, B.C., representing the major ore types. Bottle roll testing was carried 

out on the óôas receivedôô nominally Ĳ in and ½ in material and a sample crushed to a P80 of 

¼ in, considered to be the finest size that could practically be used for heap leaching. The 

finer crush increased extractions and it was decided that column testing should be carried out 

at this size. 

 

Four columns with an internal diameter of 102 mm were were filled to 2.44 m, one column 

for each ore type. Each column contained 25 ï 28 kg material, agglomerated with 0.05 kg/t 

of hydrated lime, 5 kg/t of cement and approximately 5% moisture. Leaching was carried out 

on the granite and gneiss samples for 75 days and gold extractions of 79.6% and 85.6% were 

achieved respectively. Cyanide and lime consumptions were 1.12 and 0.95 kg/t and 0.12 and 

0.11 kg/t, respectively. The gabbro and pegmatite ore leaching was continued to 97 days and 

extractions of 65.8% and 90.2% were achieved for each, respectively. Reagent consumptions 

were similarly low with the exception of the pegmatite test in which 0.21 kg/t of lime was 

consumed.  

 

PRAôs standard acid base accounting on four waste rock samples indicated that they could be 

classified as non-acid generating. 

 

Timmins then conducted definitive leach testing at their on-site laboratory. The results of 

bottle roll tests were generally lower than those obtained during the PRA testwork and also 
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exhibited considerable variation. It was believed that the small sample size and presence of 

free gold may have had an impact on the variability, so it was decided to proceed with tests 

using the 2.3 m columns. 

 

Six 2.3 m column tests were conducted, three on granitic material, and one each on partly 

altered granite, gabbro, and gneiss. All the tests were conducted on material crushed to 100% 

minus ½ in with the exception of test 146809-810 which was crushed to 100% minus ¼ in. 

Leach times varied from 44 to 66 days as the tests were stopped once the extraction kinetics 

had slowed and the curves flattened. 

 

The granitic material crushed to minus ¼ in produced a lower extraction rate (56%), 

compared to the two tests at 100% minus half inch, which averaged approximately 75%. The 

partly altered granite produced an extraction of 55%, the gabbro and the gneiss both 

approximately 47%. Although recoveries were improved over the bottle roll tests, they were 

still considerably less than those achieved during the PRA testwork. 

 

A final series of test carried out on site used columns 6.0 m tall with 140 mm ID. Due to time 

constraints, leaching was conducted for a maximum of 47 days only, but all samples were 

still leaching when the columns were shut down for washing and residue assaying. The 

results of these columns are given in Table 1.1, together with the weighting attributed to each 

ore type in the sectional geological model prepared by Timmins geological staff so that a 

weighted average recovery could be calculated for the in-pit resource. It should be noted that 

the forecast recoveries are given for material crushed to 100% minus ½ in and assume a 

secondary leaching cycle is conducted on the heap. Whilst the same recoveries could 

possibly be obtained from coarser material, the leach time required would be longer, and 

would therefore impact on the planned production rate. 

 
Table 1.1  

Actual and Forecast Leach Recovery 

 

Domain name 
Weight 

% 

Actual Column 

Recovery after 

47 Days (%) 

Forecast Column 

Recovery after 90 

Days (%) 

Pegmatite  11.4 65.2 71.7 

Gabbro  7.7 52.5 57.8 

Gneiss  63.5 61.1 67.2 

Granite  17.1 77.9 85.7 

Granite/Gneiss (altered) 0.2 67.3 74.0 

Overall weighted recovery  63.7 70.1 

 

Mineral Resource Estimate 

 

In 2006, IMC was engaged by TMM/Timmins to estimate the mineral resources for the San 

Francisco mine, using the historical Geomaque data along with the results of Timminsô 2005 

and 2006 exploration drilling programs. IMC developed a three-dimensional (3D) block 
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model and used floating cone techniques to develop a mineral resource within a constrained 

pit outline.  

 

The resource estimate completed by IMC in January, 2007, is compliant with the current 

CIM standards and definitions required by NI 43-101 and it supersedes the historical 

resource estimate for the San Francisco mine. To fulfill the criterion for potential economic 

viability, only material lying within a floating cone pit shell at a gold price of USD 500 per 

ounce and additional cost and recovery parameters developed by Timmins and IMC has been 

reported as a mineral resource in Table 1.2.  

 

IMC does not know of any environmental, permitting, legal, title, taxation, socio-economic, 

marketing, or political issues which would adversely affect the estimated mineral resources. 

However, the reader should be cautioned that mineral resources that are not mineral reserves 

do not have demonstrated economic viability. 

 
Table 1.2  

IMC Mineral Resource Estimate for the San Francisco Project 

(0.23 g/t Gold Cut-off Grade) 

 

Category 
Resource 

(000 t) 

Grade 

(g/t gold) 

Contained Gold 

(oz) 

Measured Mineral Resource 5,352 0.912 156,930 

Indicated Mineral Resource 22,296 0.781 559,860 

Total Measured + Indicated Resources 27,648 0.806 716,790 

    

Inferred Mineral Resource 2,506 0.788 63,490 
Table provided by Independent Mining Consultants, Inc. 

 

The drilling database provided to IMC by Timmins consists of 1,133 drill holes amounting to 

116,000 m of drilling. There are 62,137 sample intervals of which 61,346 were assayed for 

gold. The sampling interval is predominantly 2 m (86% of the intervals), though about 7% of 

the intervals are 1.5 m in length, and about 3% of the intervals are 1 m in length. 

 

IMC was also provided with a block model for the deposit. The provided model is based on 

10 m by 10 m by 6 m high blocks and the coordinate limits and block size structure of the 

model were retained for this current work. The topographic surface was updated to reflect the 

surface at the termination of Geomaqueôs mining activity in 2002. An indicator kriging 

estimation method was used to facilitate the incorporation of new data into the block model. 

The estimation method is: 

 

1) Block grade estimations are based on 3 m regular bench composites, even though 

the block height is 6 m. Assays were length weighted for each composite. The 

reason for the relatively short composite is to unsmooth the resultant block grade 

distribution to try to better match the likely distribution of mined blocks. 

2) Assays were capped at 30 g/t gold prior to compositing. 
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3) Ore zones were established in the model by indicator kriging, in which a 

discriminator of 0.125 g/t was used. Composites greater than 0.125 g/t were 

assigned a value of 1 and composites less than 0.125 g/t were assigned a value of 

0. The ones and zeros were kriged to obtain a value between 0 and 1 for each 

block that may be interpreted as the probability that the block is above 0.125 g/t 

gold. Blocks with a probability over 0.5 were assigned a code to designate them 

inside the ore zone, i.e. an ore block. 

4) Composites were assigned an ore/waste code as follows. Composites greater than 

0.125 g/t gold were marked as ore. Composites below 0.125 g/t gold, but located 

within ore blocks defined as 0.75 or more probability of being ore were also 

assigned a code to mark them as in the ore zone. This accounts for internal waste 

composites. 

5) Gold grades were estimated by ordinary kriging. Only ore blocks were estimated 

and only the ore zone composites were used for the estimation. The search radius 

for the estimation was 50 m along strike (N65°W), 60 m down dip (30°NE) and 

20 m in the perpendicular (near vertical) direction. A maximum of 10 and a 

minimum of 1 composite were used to assign grade with a limit of 2 composites 

per hole. The indicator kriging to develop the ore zone was based on a maximum 

of 10 and a minimum of 2 composites, again with a maximum of 2 per hole. The 

relatively small maximum number of composites was, again, to limit 

over-smoothing the grade distribution. The search radii used represent 100% of 

the estimated variogram ranges of the gold variograms. 

6) Based on historic data, an in-situ block density of 2.66 t/m
3
 was assigned for the 

ore blocks and 2.77 t/m
3
 for the waste blocks. 

7) A resource classification code (measured, indicated, and inferred resources) was 

also assigned to the model. More details on this assignment are included below. 

To validate the resulting block model, IMC compared the model estimate of the contents of 

the existing open pit with a table of historic production from the San Francisco pit between 

1996 and the mine closure in 2002. Table 1.3 compares the historic production with the new 

IMC model for this material, showing a good comparison between the new model and 

reported historic production. 

 
Table 1.3  

Comparison of the IMC Model with Historic Production for the San Francisco Project 

 

Description 
Tonnes 

(000 t) 

Grade 

(g/t gold) 

Gold 

(000 oz) 

Historic Production 13,490 1.127 488.7 

IMC Model at 0.4 g/t cut-off 13,707 1.113 490.5 

% Difference +1.6 -1.2 +0.037 
Table provided by Independent Mining Consultants, Inc. 
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For resource classification purposes only, a special gold grade kriging was then done. The 

gold grade estimates from this kriging were not used, but the number of samples and kriging 

standard deviation for each kriged block were used to classify the resource. 

 

1) The maximum search radii for the special kriging were set to 38 m along strike, 

45 m down dip, and 20 m perpendicular. This represents about 75% of the 

variogram range; IMC generally assumes that measured/indicated resources 

should be defined within 67% to 75% of the variogram range. The variogram was 

also normalized to a sill of 1 and a nugget of 10% of the sill. A maximum of one 

composite per drill hole was allowed in the kriging and the ore zones used in the 

grade kriging were respected. This kriging procedure provides a count of the 

number of holes within 75% of the maximum search radius and also calculates a 

kriging standard deviation based on these data. The number of holes and kriging 

standard deviation were stored in the model. 

2) Probability plots of block kriging standard deviations by the number of holes were 

constructed. 

3) First, all blocks in the ore zone were set to a default of inferred resource. For 

blocks with the closest composite outside the 38 m by 45 m search, that is their 

final classification. They were not examined in the special kriging. 

4) The plots of kriging standard deviations indicate that blocks estimated with five or 

more holes generally have a standard deviation less than 1.0. These were 

classified as indicated resource. 

5) Blocks kriged with four holes and with a kriging standard deviation less than 1 

were classified as indicated resource. This is about 99.5% of the blocks kriged 

with four holes. Blocks kriged with three holes and with a kriging standard 

deviation less then 0.9 were classified as indicated resource. This is about 82% of 

the blocks kriged with three holes. Blocks kriged with two holes and with a 

kriging standard deviation less than 0.8 were also classified as indicated resource. 

This is about 35% of those blocks. Blocks kriged with one hole and a kriging 

standard deviation less than 0.7 (about 4% of those blocks) were also classified as 

indicated resource. 

6) All bl ocks with a kriging standard deviation less than 0.45 were then re-classified 

as measured resource. This is about 10% of all blocks kriged with the special 

kriging. 

Visually, the described method appears to give good results. Indicated resources are not 

extrapolated far outside of the drilling data and measured resources are developed only in 

well-drilled areas. Blocks kriged with one or two holes can generate indicated resources only 

very close to the holes. 
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IMC then performed a floating cone analysis on the block model to constrain the reported 

mineral resource estimate to that material having demonstrated economic potential. Table 1.4 

shows the economic parameters used for this analysis. The parameters are a combination of 

IMC and Timmins inputs. The mineral resource given in Table 1.2, above lies within the 

resulting optimized pit shell. 

 

The USD 1.00 per total tonne owner mining cost was estimated by IMC. The processing and 

G&A costs were provided by Timmins. The G&A cost is based on a fixed cost of USD 

600,000 per year and an ore production rate of 3 million tonnes per year. The gold recovery 

of 64% was a Timmins estimate. Historic recovery is reported at 61.5% while Geomaque 

operated the property. The slope angles used for the floating cone evaluation are based on 

inter-ramp angles recommended by Golder Associates and adjusted by IMC to allow for haul 

roads. 

 
Table 1.4  

Floating Cone Parameters for the San Francisco Project 

 

Parameters Costs, Etc. 

Mining Cost per Tonne Mined USD 1.00 

Processing Cost Per Ore Tonne 

Crushing USD 0.86 

Leaching/Plant USD 1.11 

Maintenance USD 0.12 

Sales USD 0.10 

TOTAL  USD 2.19 

G&A Cost Per Ore Tonne USD 0.20 

Gold Recovery 64% 

Gold Price Per Troy Ounce USD 500 

Cut-off Grades 

Internal Cut-off (g/t) 0.23 

Breakeven Cut-off (g/t) 0.33 

Slope angles based on Golder Associates 1996 report 
Table provided by Independent Mining Consultants, Inc. 

 

Mineral Reserve Estimate 

 

IMC then performed a second floating cone analysis on the block model, this time attributing 

no value to the inferred resource material in the block model. All other parameters were as 

given in Table 1.3, above. This optimized shell provided the basis for an open pit design 

including ramps and safety berms that could be used to delimit a mineral reserve estimate for 

the project. The ultimate open pit is shown in Figure 1.1 

 

During the course of its work towards the preparation of this study, Micon has identified 

increases in some of the operating costs forecast for the project since the time at which IMC 

conducted its open pit optimization, design and production scheduling in 2006 and 2007.  
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Figure 1.1  

Final Limits of San Francisco Open Pit 

 

 
 

Most notable amongst these is the increase in mining costs per tonne, which have now been 

priced to include the intended mining contractorôs cost of ownership as a cash cost, rather 

than maintaining the previous assumption of an owner-operated fleet where cost of 

ownership would have been considered as a capital expense. The revised average mining cost 

is USD 1.72 per tonne of material based on a mining contractor operation. 

 

However, the rise in forecast gold recoveries and, most significantly, the higher forecast gold 

price, have off-set such changes, so that the cut-off grades used in the pit design are now seen 

to be conservative. Micon therefore considers that IMCôs resource estimate remains valid. 

Table 1.5 compares the parameters used in pit optimization with those resulting from the 

completed preliminary feasibility study. 

 

Modelling of the San Francisco deposit has been undertaken by IMC in a manner such that 

the resource tonnage and grade estimates already provide sufficient allowance for grade 

dilution and losses in mining recovery that no further modifying factors are required before 

reporting these as a mineral reserve. The comparison to prior production given in Table 1.3 

(above) bears out this assumption. 



 

- 12 - 

Table 1.5  

Comparative Parameters for the San Francisco Project 

 

Parameters 

Resource 

Estimate  

Jan-2007 

Preliminary 

Feasibility 

Study 

Preliminary 

Feasibility 

Study 

Processing Method Crusher Feed Crusher Feed 
Low Grade 

(ROM) 

Mining Cost per Total Tonne USD 1.00 USD 1.72 USD 1.72 

Processing Cost Per Ore Tonne    

Crushing USD 0.86 USD 0.86 nil 

Leaching/Plant USD 1.11 USD 0.87 USD 0.87 

Maintenance USD 0.12 USD 0.12- USD 0.12 

Sales USD 0.10 USD 0.23 USD 0.23 

TOTAL USD 2.19 USD 3.80 USD 3.80 

G&A Cost Per Ore Tonne USD 0.20 USD 0.30 USD 0.30 

Gold Recovery 64% 70% 40% 

Gold Price Per Troy Ounce USD 500 USD 686 USD 686 

Cut-off Grades    

Internal Cut-off Grade (g/t) 0.23 0.15 0.10 

Breakeven Cut-off Grade (g/t) 0.33 0.27 0.21 
Table  compiled by Micon. Data for  Resource Estimate column provided by Independent Mining Consultants, Inc. 

 

On the basis that the information presented in Section 18 of this report, economic viability of 

the proposed extraction and treatment of the portion of the measured and indicated mineral 

resource found within the designed open pit has been demonstrated. 

 

Micon therefore considers the measured and indicated mineral resources within the open pit 

design to be a mineral reserve in terms of the CIM definitions. 

 

Notwithstanding the fact that engineering of certain aspects of the project have reached an 

advanced stage, Micon considers that, overall, the basic project engineering is at the level 

normally associated with a preliminary feasibility study. In this study, no break-down of the 

resources by rock type and recovery on a bench-by-bench or annual basis was available. 

Only a manual, sectional estimate was available, providing a life-of-mine average. This 

resulted in ñuncertainties associated with the modifying factorsò in terms of NI 43-101, and 

hence Micon has classified both the Measured and Indicated Mineral Resources within the 

pit as a Probable Mineral Reserve. 

 

Table 1.6 sets out the Mineral Reserves of the San Francisco Project. These reserves are valid 

as of February 29, 2008. Note that in addition to the Mineral Reserve tonnage, total waste 

rock within the final pit outline is estimated to be 46.0 Mt, giving a stripping ratio (waste:ore) 

ratio of 2.0:1. 
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Table 1.6  

Mineral  Reserve Estimate 

 

Case 
Reserve 

Class 

Cut-off 

Grade 

(g/t gold) 

Reserve 

(000 t) 

Grade 

(g/t gold) 

Gold 

(000 oz) 

High Grade 

Crusher feed 
Probable 0.50 12,000 1.05 403.7 

Low Grade 

Crusher feed 
Probable 0.23 4,653 0.88 132.0 

Sub-total 

Crusher feed 
Probable  16,653 1.01 535.7 

Low Grade 

ROM leach 
Probable 0.28 5,981 0.39 75.3 

Grand Total Probable  22,634 0.84 611.0 

Compiled by Micon from schedules provided by Independent Mining Consultants, Inc. 
 

Mining Production Schedule 

 

IMC prepared a production schedule for the open pit, generating a crusher feed of 4.0 Mt/y of 

higher grade material using a cut-off grade 0.50 g/t gold, together with lower grade material 

above a cut-off of 0.23 g/t gold which was to be heap leached without crushing. This 

production schedule has been adjusted by Timmins to reflect a slightly slower production 

rate of 3.3 Mt/y of crusher feed, in order that the lower grade material can be leached 

concurrently with the higher grade, crushed ore. Miconôs review confirms that the Timmins 

schedule honours the total bench-by-bench volumes and grades of material to be moved, as 

delineated in the IMC schedule. 

 

Table 1.7 shows the production schedule for the main zone. 

 
Table 1.7  

Mine Production Schedule 

 

 Unit  
Pre-

production 
Year 1 Year 2 Year 3 Year 4 Year 5 Total 

Crush-Leach Ore 000 t 464 3,300 3,300 3,300 3,300 2,989 16,653 

 g/t Au 0.883 1.023 1.091 1.054 0.972 0.868 1.001 

ROM Ore 000 t 447 1,784 1,789 1,367 594 0 5,981 

 g/t Au 0.383 0.391 0.393 0.393 0.393  0.392 

Total Ore 000 t 911 5,084 5,089 4,667 3,897 2,989 22,634 

 g/t Au 0.638 0.801 0.845 0.860 0.884 0.868 0.840 

Waste 000 t 4,804 12,647 10,733 8,323 6,045 3,507 46,059 

Total Tonnes 000 t 5,715 17,731 15,822 12,990 9,939 6,496 68,693 

Strip ratio  5.3 2.5 2.1 1.8 1.6 1.2 2.0 
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All mining activities will be carried out by a mining contracting company. The contractor 

will provide all the required mining equipment and personnel to produce the tonnes 

scheduled in Table 1.7. Timmins will provide contract supervision, geology, engineering and 

planning and survey services using its own employees. 

 

Processing 

 

The gyratory primary crusher remains in place but requires some fairly extensive repair work 

to rebuild worn areas. Estimates for the rebuild work have been obtained from Metso, and 

have been incorporated in the financial model. There is no surge bin, feeder or impact idlers 

under the primary crusher as would normally be installed to protect the conveyor belts and 

provide a uniform feed to the following equipment. However, it was decided that the 

configuration should remain the same as before. 

 

Secondary crushers were part of the original circuit but these were dismantled as were the 

ógrasshopperô conveyors for feeding ore onto the heaps. Much of the conveyor hardware for 

feeding the leach pads is on site, although the belts have been removed. For the revamped 

plant, Timmins intends to install secondary and tertiary crushing, with the latter in closed 

circuit. Sandvik have provided a detailed proposal for the refurbishment of the secondary and 

tertiary crushing and screening plant, which has been incorporated into the capital estimate 

 

It is Timmins intention to construct a new 47 ha leach pad adjacent to the existing pads. 

Phase one of the new leach pad will occupy 25 ha and be divided into 4 sections to facilitate 

control of pregnant liquor concentrations. Phase 2, which is comprised of the remaining 22 

ha, will be constructed in the third year of operation. The new pads will require some re-

grading of the existing terrain to ensure correct solution flow to the elution plant.  

 

The adsorption plant consists of 2 lines of carbon columns each with 5 tanks through which 

the carbon is advanced counter currently. One line of columns contains approximately 2.0 

tonnes of carbon per column and the other 2.5 tonnes per column. Gold is adsorbed on the 

carbon to a concentration of approximately 5,000 g/t. Desorption of the carbon is achieved in 

a Zadra circuit using stainless steel electrodes in a stainless steel electrolytic cell. Adequate 

carbon regeneration and handling facilities are installed and should require only a minimum 

of rehabilitation work to return them to service. 

 

In total, the processing and maintenance staff will require 116 people. It is intended to 

operate two 12 hour shifts, seven days per week, a four day on/four day off schedule thus 

requiring four crews of up to 29 persons each; on day shift, there will be a need for heap 

leach solution piping movements and also additional people in the laboratory. Overall the 

forcast labour is considered to be higher than might be required once the plant has reached 

stable operating state. 

 

Table 1.8 indicated the annual production schedule for the processing plant. 
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Table 1.8  

Annual Process Production Schedule 

 

  2008 2009 2010 2011 2012 2013 TOTAL  

High Grade Ore treated 000 t 464 3,300 3,300 3,300 3,300 2,989 16,653 

 g/t Au 0.88 1.02 1.09 1.05 0.97 0.87 1.00 

 Au (kg) 410 3,376 3,600 3,477 3,207 2,594 16,664 

Gold recovery % 70.00 70.00 70.00 70.00 70.00 70.00 70.00 

 Au (kg) 287 2,363 2,520 2,434 2,245 1,816 11,665 

         

Low Grade Ore treated 000 t 447 1,784 1,789 1,367 594 - 5,981 

 g/t Au  0.38   0.39   0.39   0.39   0.39   -   0.39  

 Au (kg) 171 698 703 537 233 - 2,342 

Gold recovery % 40.00 40.00 40.00 40.00 40.00 40.00 40.00 

 Au (kg) 68 279 281 215 93 - 937 

         

Total Ore Heaped 000 t 911 5,084 5,089 4,667 3,894 2,989 22,634 

Gold production Au (kg) 355 2,642 2,801 2,649 2,339 1,816 12,602 

Gold inventory Au (kg) 44 113 120 114 100 -  

Gold sales Au (kg) 311 2,573 2,794 2,656 2,352 1,916 12,602 

Gold sales Au (oz) 9,995 82,734 89,829 85,377 75,615 61,598 405,148 

 

Manpower 

 

Table 1.9 indicates the total manpower proposed for the San Francisco project, excluding 

employees provided by the mining contractor and the commercial security personnel. 
 

Table 1.9  

Manpower structure 

 

Description Number 

General Manager 1 

Accounting 6 

Purchasing 4 

Human Resources 14 

Subtotal G&A  25 

Environmental 3 

Geology 7 

Mining 5 

Subtotal Technical services 15 

Crushing  42 

Maintenance 43 

Adsorption/Desorption/Recovery 18 

Laboratory 13 

Subtotal Processing Department 116 

Grand Total 156 
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Environmental and Social Considerations 

 

Timmins is in the process of renewing its permits for the mine operations. In order to comply 

with the Mexican legal and administrative framework, the following laws and regulations 

must be considered: 

 

¶ Mining Act and Regulations (LM)  

¶ General Law of Ecological Equilibrium and Environmental Protection (LGEEPA) 

¶ General Law of Sustainable Forestry Development (LDFS) 

¶ National Waters Law (LAN)  

¶ General Law for Integral Waste Management and Prevention (LGPGIR) 

 

As a nation, Mexico is a signatory to a significant number of International Environmental 

Treaties. Additionally, in all the Commercial Treaties to which Mexico is a party, 

environmental regulations are included.  

 

¶ Vienna Convention for the Protection of the Ozone Layer, Vienna 1986 and Montreal 

Protocol Related to the Substances that Deplete the Ozone Layer, Montreal 1987. 

¶ Convention on the Control of Transboundary Movement of Hazardous Wastes, Basel 

1989. 

¶ UN Convention on Climate Change, New York 1992. 

¶ Convention on Biological Diversity, Rio de Janeiro 1992. 

¶ Convention on International Trade in Endangered Species of Flora and Fauna, 

Washington 1973. 

¶ North America Free Trade Agreement, side agreement on environmental matters, 

1993 

 

Permitting is expected to be completed early in 2008 as indicated in the work schedule 

submitted as part of the MIA to government (Figure 1.1). Timminsô application for a Change 

of Land Use permit was approved by SEMARNAT on February 22, 2008. This key permit 

for the project is supported by a compensation payment from Molimentales del Noroeste de 

S.A. de C.V. (Molimentales) that is to be spent on reforestation and restoration activities. 
 

Figure 1.1  

San Francisco Mine Work Schedule 
 

Work Program  
2008 

JAN FEB MAR  APR MAY  JUN 

Obtain Authorizations ƵƵƵ ƵƵƵ     

Acquisition of Parts and Equipment ƵƵƵ ƵƵƵ ƵƵƵ    

Maintenance and Refurbishment of 

Process Equipment 

 ƵƵƵ ƵƵƵ ƵƵƵ   

Exploration Program  ƵƵƵ ƵƵƵ ƵƵƵ ƵƵƵ ƵƵƵ 

Preparation of Mine and Leach 

Pad Areas 

  ƵƵƵ ƵƵƵ ƵƵƵ ƵƵƵ 

Start of Operations      ƵƵƵ 
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Implementation Schedule 

 

The project construction and implementation schedule, represented by capital expenditure, is 

shown in Figure 1.2. 

 
Figure 1.2  

Project Construction Schedule 
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The project implementation schedule calls for the completion of heap leach pad construction 

by mid-2008, in order that loading of the pad can commence in the third quarter, and 

leaching can commence at the end of that quarter. Refurbishment of the crushing plant must 

therefore be completed around mid-year. Expenditures shown later than this in the schedule 

represent deferred payments in respect of the work carried out on the secondary crushing and 

conveying systems by Sandvik. The pumping, irrigation and ADR plant must also be 

commissioned during the third quarter. 

 

Such a timetable for development is ambitious, though Micon notes that refurbishment of the 

ADR plant was well advanced at the time of its visit in 2007. Critical path items are seen to 

be pre-stripping of the open pit and construction of the leach pad and irrigation/ADR 

systems. While the crushing system is important to the achievement of planned levels of 

recovery, it would be possible to commission the leach pad with uncrushed ROM ore if the 

crushing system fell behind schedule. 

 

Capital Expenditure 

 

The overall initial capital estimate for the project is given in Table 1.10. 
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Table 1.10  

Initial Capita l Cost Estimate 

(USD 000) 

 

 Total 

Mining 5,675 

Primary Crusher Rehabilitation 759 

Secondary Crushing 9,483 

Leach Pad Construction 5,641 

Adsorption Plant Rehabilitaion 2,171 

Infrastructure 406 

Indirect Costs 4,006 

Contingency 5,628 

Total Initial Ca pital  33,769 

 

Mining capital costs represent the principal mining contractor establishment charges, which 

are needed in order to refurbish and equip the existing workshop structure. Pre-production 

mining charges are included for pre-stripping of waste rock. 

 

Light vehicles and equipment for the ownerôs supervisory and technical services teams are 

included under infrastructural capital, below. 

 

Cost estimates for the primary and secondary crushing circuits have been based on supplier 

quotes for all of the major work items. Similarly, the leach pad construction cost has been 

based on a bill of quantities taken from Golderôs design for the pad and contractorôs quoted 

unit rates. The ADR plant work has been undertaken by a local contractor for a known cost 

rate. 

 

The contingency of 20% reflects appropriately the level of engineering work carried out to 

date. It is assumed that all Impuesto al Valor Agregado (IVA, or VAT) will be recouped, and 

is therefore not provided for in the cost estimate. 

 

Sustaining capital expenditure is given in Table 1.11. 

 
Table 1.11  

Life-of-Mine Sustaining Capital Expenditure 
(USD 000) 

 

 Total 

Mining (demobilization) 1,200 

Crushing/Screening/Conveying 2,048 

Leach Pad Ph 2 ï pad construction 4,840 

Leach Pad Ph 2 - solution distr./recov. 440 

ADR plant 434 

Infrastructure 81 

Closure/ Redundancies 3,616 

Total Sustaining Capital 12,659 
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Phase 2 of the leach pad construction has been provided for at a unit rate 10% higher than 

that in Phase 1, to allow for increased cut and fill requirements. Additional pumps, pipes, 

valves and dripper lines are also allowed for. 

 

A provision has been made for unspecified ongoing capital replacement expenditure in the 

crushing, screening and conveying plant, to cover any additional heap construction, 

conveying equipment needs, and/or replacement of existing equipment additional to the 

working cost allowance for maintenance. This allowance has been set at 4% per year of the 

initial capital cost for this plant. 

 

Provision has been made for working capital represented by 7 and 30 days of accounts 

payable and receivable respectively, as well as 45 days stores and 30 days of product 

inventory. 

 

Operating Costs 

 

Table 1.12 shows a summary of the project operating costs over the life of the mine, and as a 

cost per tonne of ore heaped, and per ounce of gold sold. Note that only high grade ore is 

crushed before it is is placed on the leach pad. Lower grade ore is heaped uncrushed (i.e., as 

run-of-mine ore), and so the costs applicable to each are shown separately in the table. 

 
Table 1.12  

Cash Operating Costs 

 

 
LOM Total  

USD 000 

High Grade 

Ore 

USD/t 

Low Grade 

Ore 

USD/t 

LOM 

Average 

USD/t 

LOM 

Average 

USD/oz Au 

G&A  6,821   0.30   0.30   0.30   16.84  

Mining  113,070   4.97   5.06   5.00   279.08  

Crushing  22,161   1.33   -  0.98   54.70  

Processing  19,736   0.87   0.87   0.87   48.71  

Laboratory  3,686   0.16   0.16   0.16   9.10  

Social & Envir. Mgmt  1,677   0.07   0.07   0.07   4.14  

Total   167,152  7.71   6.47   7.38   412.57 

 

Revenue 

 

Revenue projections are based on a gold price which is forecast to decline in real terms from 

the 2008 price level, towards a lon-term median price. The average price of USD 850/oz for 

2008 is taken from the median of analysts forecasts published in early 2008 by the London 

Bullion Market Association (LBMA) . The long-term median price used is USD 522.39/oz, 

being calculated from annual average prices in real terms for the period 1995 to 2007. 

 

For the base case, this results in a weighted average gold price of USD 686.63/oz before 

royalties and refining charges. 
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Cash Flow Projection 

 

Table 1.13 shows a summary of the project LOM undiscounted cash flow and the discounted 

cash flow valuation at discount rates of 5%, 10% and 15% per year. It will be seen from the 

above that the net present value of the project cash flow at a discount rate of 10%/y (NPV10) 

for the base case evaluates to a approximately USD 25.5 million, and that the cash flow has 

an IRR of 38.5%.  The average cash cost of production equates to USD 412.57/oz gold, or 

USD 7.38 per tonne treated (including uncrushed ROM material leached).  

 

Figure 1.3 shows graphically the base case cash flow. Using an annual discount rate of 10%, 

the discounted cash flow has a payback period of 2.5 years, or approximately half the LOM. 

 
Table 1.13  

Summary of Project Base Case Discounted Cash Flow 

 

IRR 38.5% USD 000 

LOM 

Total 

(Undisc) 

NPV5 NPV10 NPV15 

USD 

per 

tonne 

LOM 

Average 

USD/oz 

Revenue Gross Sales 278,188 241,900 212,654 188,763 12.29 686.63 

less Refining charges (709) (613) (536) (473) (0.03) (1.75) 

less Bullion delivery (2,334) (2,047) (1,818) (1,632) (0.10) (5.76) 

less Royalty - - - - - - 

 Net Sales Revenue 275,145 239,240 210,300 186,658 12.16 679.12 

       

Cash op.costs  G&A 6,821 5,921 5,200 4,614 0.30 16.84 

 Mining 113,070 99,032 87,640 78,273 5.00 279.08 

 Crushing 22,161 19,118 16,688 14,720 0.98 54.70 

 Processing 19,736 17,174 15,111 13,426 0.87 48.71 

 Laboratory 3,686 3,202 2,814 2,498 0.16 9.10 

 Social & Env.Mgt 1,677 1,456 1,278 1,134 0.07 4.14 

 Total 167,152 145,903 128,731 114,665 7.38 412.57 

         

Net Cash Operating Margin 107,994  93,337 81,570 71,993 4.77 266.55 

         

Capital Exp. Initial/exp. capital 33,769 33,359 32,974 32,609 1.49 83.35 

 Sustaining capital 12,659 10,651 9,079 7,827 0.56 31.25 

Change  in Working Capital - 569 979 1,277 - - 

        

Net cash flow before tax 61,565  48,757 38,538 30,280 2.72 151.96 

Taxation payable 17,313  14,969 13,072 11,518 0.76 42.73 

Net cash flow after tax 44,252  33,788 25,466 18,761 1.96 109.22 

 

Sensitivity Study 

 

Sensitivity of the NPV10 to changes in gold price, operating and capital costs has been 

analyzed (Figure 1.4). While project revenues are directly proportional to process recovery 

and grade, project operating costs are largely insensitive to these factors, and hence gold 

price may also be used as a proxy in this model both for changes in recovery and reserve 

grade as revenue drivers. 
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Figure 1.3  

Base Case Cash Flow Profile 

 

 
 

Figure 1.4  

Sensitivity of NPV to Prices, Operating and Capital Costs 

 

 
 

Taking as the starting point the base case NPV10 evaluation of USD 25.5 million, the 

sensitivity results show that, as expected, the project is most sensitive to the revenue drivers 

described above. An adverse change of 20% is just sufficient to produce a slightly negative 
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NPV10. The project is also moderately sensitive to operating costs, with a 20% adverse 

change sufficient to reduce NPV10 to less than USD 7 million. 

 

Mining costs are a very significant portion of total operating costs, and the sensitivity to 

mining costs is evidence of the need to carefully manage the mining contractor under the 

proposed project implementation. 

 

The project is least sensitive to project capital costs, with a 20% adverse change reducing 

NPV10 by around USD 6.5 million to USD 19.0 million. 

 

Two further sensitivity studies were carried out to reflect more optimistic gold price 

scenarios, wherein the gold price is maintained at (i) USD 850/oz and (ii) USD 1,000/oz over 

the LOM period. These scenarios reflect maintenance of the LBMA forecast average for 

2008, and maintenance of prices recently achieved in the spot market, respectively. 

 

Table 1.14 summarizes the results of this sensitivity study, which are also presented 

graphically in Figure 1.5. These results demonstrate the increase in IRR and NPV10 and the 

shortening of the discounted pay-back period achievable with a higher gold price. 
 

Table 1.14  

Summary of Results for Price Sensitivity Study 

 

 Pre-Tax After Tax  Discounted 

Payback 

Period (y) 
IRR (%)  

NPV10 

(USD 000) 
IRR (%)  

NPV10 

(USD 000) 

Base Case 51.7 38,538 38.5 25,466 2.43 

USD 850/oz 86.7 85,981 66.2 59,605 1.68 

USD 1,000/oz 129.2 131,797 97.7 92,622 1.15 

 

Figure 1.5  

Comparison of Discounted Cash Flows for Gold Price Scenarios 
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Interpretation and Conclusions 

 

Micon has reviewed the results of the historical exploration programs and the results from 

the, 2005 and 2006 drilling programs conducted by Timmins and, in light of the observations 

made in the Conclusions and Recommendations Section of this report, supports the concepts 

outlined by Timmins for further development of the project towards production. It is Miconôs 

opinion that the property also merits further exploration, that Timminsô proposed exploration 

plans are properly conceived and justified, and that the work program and budget proposed 

by Timmins for the next phase of exploration are appropriate and warranted by the 

exploration results achieved to date. 

 

Micon concurs with the intention of Timmins to bring the project into production and 

recommends that: 

 

1) Timmins proceed with development of the San Franscisco open pit mine, 

crushing, heap leaching and gold recovery plant as described in the preliminary 

feasibility study summarized in this report; 

2) Timmins should prepare bench-by-bench estimates for the distribution of rock 

types comprising the Mineral Reserve within the open pit which can be used to 

improve the precision of the annual leaching recovery forecasts; 

3) Prior to construction of the second phase of its heap leach pad, Timmins should 

investigate the potential for further expansion of the open pit towards the north-

west, near the proposed leach pad area. Micon considers that this would involve 

both exploration drilling and engineering studies to further delimit the open pit 

potential using a gold price forecast prepared at that time; 

4) Timmins continues to compile the San Francisco data into a single database for 

the property which will assist in preparing further computer-generated resource 

estimates; and to document and review the general QA/QC program that has been 

set-up within the company and apply this program in all future exploration 

programs; 

5) In future exploration drilling, all gold assays should be duplicated and samples 

which show a range of assays greater than 10% should be assayed by the screen 

metallics procedure. 

Given the amount of work conducted previously at the San Francisco project on the known 

exploration targets and areas of mineralization, the property should be regarded as an 

advanced-stage exploration project with significant economic potential. 
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2.0 INTRODUCTION AND TER MS OF REFERENCE 

At the request of Mr. Arturo Bonillas, President and Mr. Bruce Bragagnolo, CEO of 

Timmins Gold Corp. (TSX-V:TMM ) (TMM), Micon International Limited (Micon) has been 

retained to provide a preliminary feasibility study for the San Francisco gold project located 

in the state of Sonora, Mexico. TMM advises that it holds its interest in the San Francisco 

property through its wholly-owned Mexican subsidiary Timmins Goldcorp Mexico, S.A. de 

C.V. (Timmins) which holds two mining concessions, three exploration concessions, and 

seven exploitation concessions through a wholly-owned subsidiary, Molimentales. 

 

The study is based on the resource estimate prepared in 2007 by Independent Mining 

Consultants Inc. (IMC), which in turn was based upon the results of drilling conducted in 

2005 and 2006 by Timmins, as well as drilling conducted previously by Geomaque 

Explorations Ltd. (Geomaque). IMC was retained by Timmins to update/develop a resource 

block model and estimate the mineral resources for the San Francisco project in compliance 

with the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) standards and 

definitions required by Canadian National Instrument 43-101 (NI 43-101) ñStandards of 

Disclosure for Mineral Projectsò. That report, entitled ñNI 43-101 Technical Report and 

Resource Estimate for the San Francisco Gold Property, Estación Llano, Sonora, Mexicoò 

was dated February 23, 2007 and published on SEDAR February 27, 2007. 

 

IMC later developed a preliminary open pit design and 4.0 Mt/y production schedule for the 

deposit, which provided a basis from which Timmins staff have developed the mining and 

processing schedules, and the capital and operating cost estimates used in this study. 

Metallurgical testwork was carried out by Process Research Associates (PRA), of Richmond, 

B.C., and also by Timmins staff at the project site. Micon has reviewed the engineering and 

environmental work carried out on the project, and has accepted that as meeting the standards 

normally expected of a preliminary feasibility study in terms of NI 43-101. This report 

presents the results of that work, together with Miconôs analysis of the project economics, its 

conclusions with respect to project viability, and its recommendations regarding project 

development. 

 

All currency amounts are stated in US dollars (USD) or Mexican pesos (MXN), as specified, 

with costs and commodity prices typically expressed in US dollars. Quantities are generally 

stated in metric units, the standard Canadian and international practice, including metric tons 

(tonnes, t) and kilograms (kg) for weight, kilometres (km) or metres (m) for distance, 

hectares (ha) for area, grams (g) and grams per metric tonne (g/t) for gold and silver grades 

(g/t Au, g/t Ag). Wherever applicable, imperial units have been converted to Système 

International dôUnit®s (SI) units for reporting consistency. Precious metal grades may be 

expressed in parts per million (ppm) or parts per billion (ppb) and their quantities may also 

be reported in troy ounces (ounces, oz), a common practice in the mining industry. A list of 

abbreviations used in this report is provided above. 
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The qualified persons responsible for the preparation of this report are Mr. William J. Lewis, 

P.Geo., Mr. Michael G. Hester, FAusIMM, Mr. R. James Leader, P.Eng., Mr. Ian R. Ward, 

P.Eng., and Mr. Christopher A. Jacobs, CEng MIMMM. 

 

Mr. Lewis, a Senior Geologist with Micon, is responsible for the independent summary and 

review of the 2006 exploration on the San Francisco project and the comments on the 

propriety of Timminsô 2006 exploration drilling program and the plans and budget for the 

next phase of exploration. Mr. Lewis is also the author or co-author of previous NI 43-101 

Technical Reports on the project (Lewis, 2005, and Lewis and Hester, 2007). Mr.Lewis 

conducted a visit, his second, to the San Francisco property on September 10, 2006, with the 

assistance of Miguel Angel Soto y Bedolla, Chief Operating Officer of Timmins and Daniel 

Maya, a property geologist at the San Francisco mine. The purpose of the site visit was to 

review both the progress of the drilling program and the Quality Assurance/Quality Control 

(QA/QC) program instituted by Timmins. 

 

Mr. Hester, a Vice President and Principal Mining Engineer with IMC, is responsible for the 

independent update/development of the block model and the resource estimate for the San 

Francisco project. Mr. Hester conducted his most recent site visit to the property on February 

14, 2007. The main purpose of the visit was to examine the condition of the San Francisco 

and La Chicharra pits, and also the condition of the San Francisco waste dumps which will 

be expanded if the operation is re-started. Mr. Hester is co-author with Mr. Lewis of a 

previous NI 43-101 Technical Report on the property (Lewis and Hester, 2007). 

 

A multi-disciplinary team from Micon comprising Mr. Leader, Senior Mining Engineer, 

Mr. Victor Bryant, IEng, AIMMM , Vice President and Senior Metallurgist, Ms. Jenifer Hill,  

R.P.Bio., Environmental Scientist, and Mr. Jacobs, Senior Consultant mineral economist and 

project manager, visited the site during the period September 25-28, 2007. Mr.Leader has 

reviewed the mine planning and production scheduling carried out by Timmins, and also the 

terms of the proposed mining contract and related cost estimates. Mr. Jacobs reviewed the 

capital and operating cost estimates for the project and compiled the discounted cash flow 

analysis and sensitivity studies used to evaluate project economics. Mr. Jacobs also 

supervised the work of Ms. Hill, and has taken responsibility for that work. 

 

Mr. Ian R. Ward, P.Eng., President of Micon, has reviewed and taken responsibility for the 

work of Mr. Bryant, who undertook the site visit and has compiled descriptions of the 

metallurgical testwork and the crushing, heap leaching and adsorption/desorption/recovery 

(ADR) processes. 

 

The review of the San Francisco project was based on published material researched by 

Micon, as well as data, professional opinions and unpublished material submitted by the 

professional staff of Timmins or its consultants. Much of these data came from reports 

prepared and provided by Timmins. IMC based its block model on the drilling database and 

the block model for the deposit provided by Timmins. 
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3.0 RELIANCE ON OTHER EXPER TS 

Micon has reviewed and analyzed data provided by Timmins, its consultants and the previous 

operator of the project, and has drawn its own conclusions therefrom, augmented by its direct 

field examination. Micon has not carried out any independent exploration work, drilled any 

holes or carried out an extensive program of sampling and assaying on the property. 

However, previous sampling (Lewis, 2006) was conducted to independently substantiate the 

mineralization at the San Francisco project and further samples were not obtained during the 

2006 and 2007 site visits. 

 

To complete the resource estimate on the San Francisco project IMC was provided with both 

the drilling database and a block model for the deposit by Timmins. The exact source of the 

block model is uncertain but it could be the model IMC developed as part of its work for 

Geomaque in 1997. However, there has been a substantial amount of new drilling conducted 

by both Geomaque and Timmins since the 1997 model was developed and this material as 

well as an update of the topographic surfaces to reflect the end of Geomaqueôs mining 

activity in 2002 was added to the model. 

 

While exercising all reasonable diligence in checking, confirming and testing it, Micon has 

relied upon Timminsô presentation of the project data, including data from the previous 

operator, in formulating its opinion with respect to the San Francisco property. 

 

The English translations for the various agreements under which TMM and its wholly-owned 

Mexican subsidiary, Timmins, hold title to the mineral concessions for this project have been 

reviewed by Micon. Micon, however, offers no legal opinion as to the validity of the mineral 

title claimed. A description of the property, and ownership thereof, is provided for general 

information purposes only. A legal opinion regarding the mineral concessions has been 

provided to Micon by Timmins and Micon has relied on this expert opinion as Timmins 

validation regarding title to the mineral concessions. The legal opinion regarding the mineral 

title was undertaken by Roberto Herrera Piñon, a mining lawyer and master in corporate law, 

located in Hermosillo, Mexico. The legal opinion regarding the mineral concessions was 

dated April 26, 2007. 

 

Micon has relied upon a legal opinion dated April 25, 2007 and prepared by Francisco 

Manuel Cordova Celaya, Dr. En Derecho regarding the transfer of the San Francisco project 

to Molimentales and Timmins. The legal opinion was conducted and executed in Hermosillo, 

Mexico. 

 

The existing environmental conditions, liabilities and remediation have been described where 

required by NI 43-101 regulations. However, it should be noted that these statements are 

provided for information purposes only and Micon offers no opinion in this regard. 
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The description of geology, mineralization, exploration and mineral resource estimation 

methodology used in this report are taken from reports prepared by various companies or 

their contracted consultants, as well as from various government and academic publications. 

The conclusions of this report rely in part on data available in published and unpublished 

reports supplied by the companies which have conducted the exploration on the property, and 

information supplied by Timmins. The information provided to Timmins was supplied by 

reputable companies and Micon has no reason to doubt its validity. 

 

Micon and IMC are pleased to acknowledge the helpful cooperation of Timmins 

management and consulting field staff, all of whom made any and all data requested 

available and responded openly and helpfully to all questions, queries and requests for 

material.  
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4.0 PROPERTY DESCRIPTION AND LOCATION  

Timminsô San Francisco property is located in the north-central portion of the Mexican state 

of Sonora, which borders on the American state of Arizona, and is approximately 150 km 

north of the city of Hermosillo, which is the capital of Sonora. The latitude and longitude for 

the project site are approximately 30Á21ô13ò N, 111Á06ô52ò W. The UTM coordinates are 

3,357,802 N, 489,017 E and the datum used was NAD 27 Mexico. The project is located 2 

km west of the town of Estación Llano (Estación) and is accessed via Mexican State 

Highway 15 (Pan American highway) from Hermosillo.  

 

The term San Francisco project refers to the area related to the exploitation concessions 

optioned by TMM, while the term San Francisco property refers to the entire land package 

(mineral exploitation and exploration concessions) optioned and owned by TMM. The 

location of the San Francisco property is shown in Figure 4.1. 

 

The San Francisco project is comprised of two previously mined open pits (San Francisco 

and La Chicharra) together with heap leach processing facilities and associated infrastructure 

located close to the San Francisco pit. Gold mineralization occurs principally as free gold and 

occasionally as electrum. Trace to small amounts of chalcopyrite, galena, sphalerite, 

covellite, bornite, argentite-acanthite and pyrrhotite are present. The exploration program 

carried out by Timmins in 2005 and 2006 focused on exploring the lateral extensions of the 

mineralized zones to the northwest and southeast of the San Francisco pit area. Additionally 

the 2006 exploration program focused on exploring potential lateral extensions of the 

mineralized zone contained in the La Chicharra pit. 

 

TMM advises that it holds the San Francisco property through its wholly-owned Mexican 

subsidiary via fourteen mining concessions. All the concessions are contiguous and each 

varies in size for a total property area of 63,540.94 ha. All concessions are subject to a semi-

annual fee and the filing of reports in May of each year covering the work accomplished on 

the property between January and December of the preceding year. 

 

TMM advises that it originally acquired the mining concessions covering the San Francisco 

project via an option agreement between its Mexican subsidiary (Timmins) and Geomaque 

de Mexico, S.A. de C.V. (Geomaque de Mexico) on April 18, 2005. The option agreement 

was subsequently superseded by an acquisition agreement. In terms of the acquisition 

agreement, Timmins had the option to earn a 50% interest in the exploitation concessions by 

spending USD 2,500,000 on exploration and development over a two-year period and after 

Timmins had earned its interest, the property would have been a held as joint venture with 

Timmins acting as the operator. 

 

In a press release dated March 19, 2007, TMM announced that it had entered into an 

agreement to increase from 50% to 100% its interest in Molimentales, a company specifically 

formed to own 100% of the past-producing San Francisco mine. 
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Figure 4.1  

San Francisco Project Location Map 

 

 
Map provided by Timmins 
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The purchase price for the mining concessions and other rights was USD 5 million split into 

two equal payments with the first payment completed upon the execution of the formal 

agreement and the balance due by October 31, 2007, and the issuance of 10 million common 

shares of TMM.  The shares are subject to a voting trust agreement and a pooling agreement 

which allows for the release from the pool in equal increments over a three year period. The 

vendor has the right to appoint a nominee to the board of directors or advisory committee of 

TMM during the term of the pooling agreement. The purchase price for the gold plant and 

equipment as well as the other infrastructure was a further USD 3.5 million which may be 

paid at any time over the next three years without interest. 

 

On October 29, 2007, TMM announced that it had paid the full and final USD 2.5 million to 

complete the acquisition of the San Francisco mine in a press release. 

 

The Astiazaran family and their private Mexican company retained their ownership of the 

existing heap leach piles and waste dumps which were thus not part of the mine acquisition. 

Timmins is currently negotiating to acquire the existing heap leach piles and waste dumps. 

 

The information for the individual exploitation and exploration mineral concessions is listed 

in Table 4.1. A map of the mineral concessions for the San Francisco property is provided in 

Figure 4.2. 

 

In 2006, Timmins concluded an access agreement with an agrarian community (an ñejidoò in 

Mexico) called ñLos Chinosò whereby Timmins was granted access privileges to 674 ha, the 

use of the ejidoôs roads, as well as being able to perform all exploration work on the area 

covered by the agreement. The agreement is for a period of 10 years with an option to extend 

the access beyond the 10 year period. In consideration for the ejido granting the access 

privileges to a portion of its land, Timmins paid the ejido the sum of USD 30,000. 

 

Other parties control four mineral concessions which are contained within the area of the 

mineral concessions owned by Timmins but none of these concessions impact the main area 

of the San Francisco project. 

 

The semi-annual fee, payable to the Mexican government to hold the group of contiguous 

exploitation and exploration concessions is USD 57,795. The semi-annual fees refer to the 

payments which are made twice per year to the Mexican government to hold the concessions. 
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Table 4.1   

San Francisco Project Summary of Mineral Concessions 
 

Mineral Concession 

Name 

Title  

Number 

Owner Location 

(UTM Nad 27 Mex) 

Mineral 

Concession Type3 

Area 

(hectares) 

Location 

Date 

Expiry 

Date3 

Bi-Annual 

 Fee (US $)4 

San Francisco 198971 
Molimentales del 

Noroeste, de C.V. 

488,675.174 E 

3,359,396.801 N 
Exploitation 48.0000 Nov 13, 1993 

Feb. 10, 

2044 
700 

San Francisco Dos 209618 
Molimentales del 

Noroeste, S.A. de C.V. 

488,675.174 E 

3,359,396.801 N 
Exploitation 315.6709 Dec 4, 1996 

Aug. 2, 

2049 
1,300 

San Francisco Cuatro1 219301 
Molimentales del 

Noroeste, S.A. de C.V. 

488,675.174 E 

3,359,396.801 N 
Exploitation 5,189.7041 Aug 18, 2000 

Feb. 25, 

2053 
7,000 

Llano II 197203 
Molimentales del 

Noroeste, S.A. de C.V. 

483,652.702 E 

3,356,290.081 N 
Exploitation 500.0000 Oct 23, 1986 

Aug. 18, 

2043 
5,500 

Llano III 197202 
Molimentales del 

Noroeste, S.A. de C.V. 

483,652.702 E 

3,356,290.081 N 
Exploitation 500.0000 Oct 23, 1986 

Aug. 26, 

2043 
5,500 

Llano IV 222787 
Molimentales del 

Noroeste, S.A. de C.V. 

488,675.174 E 

3,359,396.801 n 
Exploitation 500.0000 Aug 31,2004 

Aug 30, 

2054 
1,200 

Llano V  
Molimentales del 

Noroeste,S.A. de C.V. 

488,675.174 E 

3,359,396.801 n 
Exploitation 500.0000 Aug 31, 2004 

Aug 

30,2054 
1,200 

Timmins 226519 
Timmins Goldcorp 

México, S.A. de C.V. 

488,675.174 E 

3,359,396.801 N 
Exploration 337.0000 

Aug. 26, 

2005 

Jan. 23, 

2056 
200 

Timmins III Fraccion 1 227237 
Timmins Goldcorp 

México, S.A. de C.V. 

481,529.246 E 

3,371,837.280 N 
Exploration 346.0004 Feb. 15, 2006 

May 25, 

2056 
190 

Timmins III Fraccion 2 227238 
Timmins Goldcorp 

México, S.A. de C.V. 

481,529.246 E 

3,371,837.280 N 
Exploration 54.2835 Feb. 15, 2006 

May 25, 

2056 
35 

Timmins II Fraccion Sur2 228260 
Timmins Goldcorp 

México, S.A. de C.V. 

488,675.174 E 

3,359,396.801 N 

Mining 

Concession 
20,370.0604 

Nov. 17, 

2005 

Mar. 13, 

2056 
9,200 

Pima2 228261 
Timmins Goldcorp 

México, S.A. de C.V. 

486,058.775 E 

3,375,493.728 N 

Mining 

Concession 
15,772.0000 

Nov. 17, 

2005 

Mar. 13, 

2056 
7,250 

Total:  - - - - 43,432.7193 - - 32,970 

 
NOTES: 

1 The San Francisco Cuatro claim was regularized to the original application of 5,189.7041 ha in place of the previous 453.7127 Ha claim. 

2 The Timmins II claim, originally staked with a surface of 39.403.0000 Ha., was titled for the Direccion General de Minas (DGM), after survey works with a surface of 36,142.0604 Ha.  

In the past year due to a change in exploration strategy the Timmins II claim was divided into two claims, Timmins II Fraccion Sur and Pima. 

3 In the last year the mining law was modified and all concessions granted by the DGM are exploitation mining concessions, this is the case with the Timmins II Fraccion Sur and Pima 

claims.  Also the new mining law grants the new mining concessions for a term of 50 years which is the same length of time granted to the old exploitation concessions under the old 

mining law and have eliminated the initial period of 6 years for the exploration concessions. 

4 Fees are estimated in US dollars based on payments in 2007.  Inflation and other factors are considered by the Mexican government each year. 

Table provided by Timmins 
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Figure 4.2  

San Francisco Property - Plan Showing Mineral Concessions 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Plan provided by Timmins 
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Prior to 2005, exploration concessions were valid for six years and could not be extended but 

could be converted into one or more exploitation concessions after the six-year period 

concluded, provided the bi-annual fee and work requirements were in good standing. 

 

When the Mexican mining laws were changed in 2005, all mineral concessions granted by 

the Dirección General de Minas (DGM) became mining concessions and there are no longer 

separate specifications for mineral exploration or exploitation concessions. A second change 

to the mining laws resulted in all mining concessions being granted for 50 years provided the 

concessions remained in good standing. As part of the latter change, all former exploration 

concessions which were previously granted for 6 years became eligible for the 50 year term. 

 

For any concessions to remain valid the semi-annual fees must be paid and a report has to be 

filed by May of each year which covers the work conducted during the preceding year. 

Concessions are extendable provided that the application is made within the five-year period 

prior to the expiry of the concession and the bi-annual fee and work requirements are in good 

standing. 

 

The semi-annual fees are based on a number of factors. Prior to January, 2006, exploration 

and exploitation mineral concessions had two different fees based on the type of mineral 

concession and the amount of time since they were issued. After January, 2006, in 

accordance with the 2005 changes in the mining laws, a single fee per hectare was 

implemented, at a rate which escalates based on the age of the title. See Table 4.2 for the 

present fee rates per hectare. 

 
Table 4.2  

San Francisco Project Semi-Annual Fee Rates  

 

Year Type of Concession Fee for the Period after Issue 
Fee per Hectare 

(MXN ) 

Prior to January 2006 

Exploration 

For the first year 2.0230 

For the second through fourth years 6.01 

After the fifth year of issue 12.43 

Exploitation 

For the first and second years 25.06 

For the third and fourth years 50.34 

After the fifth year of issue 88.29 

    

After January 2006 
All concessions are 

mining concessions 

For the first and second years 4.60 

For the third and fourth tears 6.88 

For the fifth and sixth years 14.24 

For the seventh and eighth years 28.64 

For the ninth and tenth years 57.26 

After the tenth year of issue 100.79 

Table provided by Timmins 

 

All mineral concessions must have their boundaries orientated astronomically north-south 

and east-west and the lengths of the sides must be one hundred metres or multiples thereof, 

except where these conditions cannot be satisfied because they border on other mineral 

concessions. The locations of the concessions are determined on the basis of a fixed point on 

the land, called the starting point, which is either linked to the perimeter of the concession or 
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located thereupon. Prior to granting a concession the company must present a topographic 

survey to the DGM within 60 days of staking. Once this is completed the DGM will usually 

grant the concession. The starting point (white cairn on the hilltop) for one of the mineral 

concessions comprising the San Francisco project is shown in Figure 4.3. 

 

Since the San Francisco project is located on a number of exploitation concessions upon 

which mining has previously been conducted, all exploration work continues to be covered 

by the environmental permitting already in place and no further notice is required to be given 

to any division of the Mexican government. The original environmental permitting of the San 

Francisco mine site is good for the duration of the exploitation concessions. Water for any 

drilling programs at the San Francisco project is obtained from the onsite water wells. 

 

Micon is unaware of any outstanding environmental liabilities attached to the San Francisco 

project and is unable to comment on any remediation which may have been undertaken by 

previous owners. 

 
Figure 4.3  

View of the Starting Point for One of the Concessions on the San Francisco Property  
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5.0 ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES, 

INFRASTRUCTURE AND PHYSIOGRAPHY  

The San Francisco property is readily accessible from Hermosillo, the state capital of Sonora, 

via Mexican State Highway 15 (Pan American Highway), north from Hermosillo for 150 km 

or 120 km south of the United States/Mexico border city of Nogales. The San Francisco mine 

site is 2 km west of the town of Estación Llano (Estación). The major population centre for 

the region is Magdalena de Kino (Magdalena) to the north with a population of over 50,000 

inhabitants. 

 

The mineral concessions are located approximately due west and north of Estación with the 

closest accommodations located in Santa Ana, a small city located to the north on 

Highway 15. 

 

Timmins maintains guarded gates across the access road to the mine and immediate project 

area. Exploration can be conducted year round with the desert ñmonsoon seasonò occurring 

between July and September. If and when economic resources of mineralization are 

exploited, materials needed to supply the mine could be transported by either truck (utilizing 

Mexican State Highway 15) or by rail (utilizing the Ferrocarril del Pacifico railway), both of 

which pass through the community of Estación. 

 

Timmins has been granted the temporary occupation of surface rights at the San Francisco 

mine by the DGM for the duration of the exploitation concessions. See Table 4.1 for the 

details regarding the exploitation concessions. In the case of an exploration concession, the 

holder is granted temporary occupancy for creation of land easement needed to carry out 

exploration for the duration of the mineral concession. In order to commence mining, the 

holder of the concession would be required to negotiate the surface rights with the legal 

holder of these rights or to acquire the surface rights through a temporary expropriation, 

which is the case with the San Francisco project surface rights. Annual payments for the 

surface rights on the San Francisco project is MXN 243,769, indexed to inflation, or 

approximately USD 22,500. 

 

Water for the drilling programs is available from the wells located on the mine site. The 

water table in the area of the mine is located approximately 25 m below the surface. A typical 

water well is shown in Figure 5.1. 

 

The project is located in the Arizona-Sonora desert in the northern portion of the Mexican 

state of Sonora. The climate at the project site ranges from semi-arid to arid. The average 

ambient temperature is 21°C, with minimum and maximum temperatures of -5ºC and 50ºC, 

respectively. The average rainfall for the area is 330 mm with an upper extreme of 880 mm. 

The wet season or desert ñmonsoonò season is between July and September and heavy 

rainfall can hamper exploration at times. 

 

The San Francisco property is situated within the southern Basin and Range physiographic 

province which is characterized by elongate, northwest-trending ranges separated by wide 
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alluvial valleys. San Francisco is located in a relatively flat area of the desert with the 

topography ranging between 700 and 750 m above sea level. 

 

The desert vegetation surrounding the San Francisco mine is composed of low lying scrub, 

thickets and various types of cacti, with the vegetation type classified as Sarrocaulus Thicket. 

The state of Sonora is well known for its mining and cattle industries, although US 

manufacturing firms are starting to move into the larger centres as a result of the North 

American Free Trade Agreement (NAFTA). See Figure 5.2 for a view of the desert 

surrounding the San Francisco property. 

 
Figure 5.1  

View of the Water Well Located on the San Francisco Project 

 

 
 

Figure 5.2  

View of the Sonora Desert Surrounding the Property 
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6.0 HISTORY  

6.1 SAN FRANCISCO PROPERTY AND GOLD MI NE  

 

The San Francisco gold mine is a past producing heap leach operation which was in 

production between 1995 and 2002. However, during the last two years of operation gold 

was being recovered from the leach pads only, with no mining being conducted within the 

San Francisco and La Chicharra open pits. 

 

Placer mining and small scale underground mining began in the San Francisco mine area 

during the early 1940s. This limited work is what drew Fresnillo to the area in 1983. In 1985, 

three diamond drill holes and 30 conventional percussion drill holes were completed on the 

property. The results of these drill holes were encouraging enough to warrant drilling 

additional diamond drill holes during 1986. In 1987, 540 m of underground development was 

conducted, including a decline and a number of drifts and cross-cuts. The decline was 

completed to the 685 m elevation above sea level, where numerous 1.8 by 1.5 m drifts and 

cross-cuts were developed. Fresnillo drilled 10 diamond drill holes and 25 reverse circulation 

drill holes in 1988, and an additional 226 reverse circulation drill holes in 1989. In addition, 

metallurgical testing and an induced polarization survey were completed in 1989. In 1990 

and 1991, Fresnillo completed an additional 108 reverse circulation drill holes. Fresnillo 

decided to sell the property in 1992, at which time it was acquired by Geomaque. See Figure 

6.1 for an example of one of the rotary drill site locations southeast of the main pit. As part of 

the Geomaque purchase, Fresnillo retained a 3% NSR and the option to re-acquire a 50% 

interest by paying Geomaque twice what had been expended. Geomaque completed a 

feasibility study in 1993 and drilled a further 69 reverse circulation drill holes in 1994. 

Geomaque acquired the NSR and option back from Fresnillo in 1995 for USD 4,700,000. 

 

Geomaque conducted its activities in Mexico through its subsidiaries, Geomaque de Mexico, 

S.A. de C.V. (Geomaque de Mexico) and Mina San Francisco, S.A. de C.V. (Mina San 

Francisco). 

 

Geomaque began construction of the San Francisco mine in 1995, with production beginning 

in late 1995. Production began at the rate of 3,000 t of ore per day or 30,000 ounces of gold 

per year. However, as a result of the discovery of additional reserves, an expansion of the 

mining fleet, crushing system and gold recovery plant were undertaken in an effort to 

increase production to 10,000 t of ore per day. Due to the prevailing market conditions in 

February, 2000, Geomaque announced a revised mine plan whereby higher grade ore with 

lower stripping ratio would be mined from the San Francisco pit and the La Chicharra 

deposit, which is located to the west of the San Francisco pit. 

 

The San Francisco deposits consisted of the El Manto, the San Francisco, the En Medio, and 

the El Polvorin deposits. All these deposits were later incorporated into the main San 

Francisco pit. Another deposit, the La Chicharra zone, was mined during the last two years of 

production as a second pit. 
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Mining ended and the operation entered into a leach only mode in November, 2000. In May, 

2002, the last gold pour was conducted, the plant was mothballed, and clean-up activities at 

the mine site began. See Figure 6.2 for a photographic overview of the San Francisco pit and 

leach pad taken from a hill to the southwest of the mine site. 

 
Figure 6.1  

Location of One of the Rotary Drill Sites Located to Southeast of the Main Pit 

 

 
 

Figure 6.2  

View of the San Francisco Gold Mine with Estación Llano in the Background 
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In 2001, to settle debts related to lease arrangements of construction equipment to Geomaque 

de Mexico, Butler Machinery Co. (Butler) accepted a payment of USD 500,000, the proceeds 

in excess of USD 500,000 on the sale of certain equipment from the San Francisco mine and 

a 1% NSR on any future gold production from the unmined resources in the main pit of the 

San Francisco mine. No present value was ascribed to the rights at the time of the agreement. 

Micon has been advised by Timmins that the contract between Timmins and Geomaque de 

Mexico states that the agreement between Geomaque and Butler has ended and it is 

understood by Micon that Geomaque will continue to be responsible for covering the 1% 

NSR, should the property be returned to production.  Therefore, Timmins advises that it has 

free and clear title to the property. 

 

Geomaque signed a Surface Rights Agreement with a group of rights holders (the ñEjido 

Jesus Garcia Heroe De Nacozariò or Ejido Jesus Garcia for short). Based on a letter 

agreement dated July 7, 1999, the Ejido Jesus Garcia agreed to transfer to the company a 

surface area of 800 ha, for a total consideration of USD 1,000,000, of which USD 75,000 

was due and payable on signing of the agreement. The letter agreement and its efficacy were 

the subject of litigation between Geomaque and the Ejido Jesus Garcia whereby the company 

sought to have the agreement declared void, its deposit returned and other remedies, and the 

Ejido Jesus Garcia sought to have the agreement held effective and sought, inter alia, the 

payment of the balance of the purchase price and other relief. 

 

In the summer of 2003, Geomaque sought and received shareholder approval to amalgamate 

the corporation under a new Canadian company, Defiance Mining Corporation (Defiance). 

 

On November 24, 2003, Defiance sold its Mexican subsidiaries, Geomaque de Mexico and 

Mina San Francisco, to the Astiazaran family and their private Mexican company for a total 

consideration of USD 235,000. The Mexican subsidiaries held the San Francisco gold mine 

and the sale relieved Defiance of long-term liabilities totalling USD 1,900,000, including a 

USD 925,000 surface rights purchase obligation, approximately USD 760,000 in reclamation 

provisions and other payables totalling USD 263,000. The litigation of the surface rights 

between the Ejido Jesus Garcia and Geomaque de Mexico was settled in favour of Geomaque 

de Mexico on January 20, 2005. Geomaque de Mexico has been granted by the DGM the 

temporary occupation of surface rights at the San Francisco mine for the duration of the 

exploitation concessions. Annual payments for the surface rights to the Ejido Jesus Garcia is 

MXN 243,769, indexed to inflation, or approximately USD 31,736. 

 

Since June, 2006, the Astiazaran family and their company, Desarrollos Prodesa S.A. de C.V. 

(Prodesa) retained ownership of the the waste dumps and the leach pads, and have been 

extracting sand and gravel intermittently for use in highway construction and other 

construction projects. Timmins is currently negotiating the purchase of these heap leach piles 

and waste rock dumps. See Figure 6.3 for a view of the gravel extraction from the old leach 

pads at the San Francisco mine site. 
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Figure 6.3  

Extraction of Gravel from the Leach Pad for Construction Use 

 

 
 

TMM was incorporated on March 17, 2005 under the Business Corporations Act of British 

Columbia. TMM originally acquired the exploitation concessions covering the San Francisco 

project through its wholly-owned Mexican subsidiary, Timmins, via an option agreement 

with Geomaque de Mexico on April 18, 2005. That option agreement was subsequently 

superseded by an acquisition agreement. In terms of the acquisition agreement, Timmins had 

the option to earn a 50% interest in the exploitation concessions by spending USD 2,500,000 

on exploration and development over a two-year period and after Timmins has earned its 

interest, the property will be operated as a joint venture with Timmins acting as the operator. 

 

In a press release dated March 19, 2007 TMM announced that it had agreed to increase its 

interest from 50% and had entered into an agreement to acquire a 100% interest in 

Molimentales, a company specifically formed to own 100% of the past producing San 

Francisco mine. 

 

On October 29, 2007, TMM announced that it had paid the full and final USD 2.5 million to 

complete the acquisition of the San Francisco mine in a press release. 

 

During August and September, 2005, Timmins conducted a reverse circulation drilling 

program comprised of 14 reverse circulation holes based on the results of previous drilling 

conducted by both Fresnillo and Geomaque. The 2005 drilling program focused on 

confirming and exploring extensions of the gold mineralization to the northwest and 

southeast of the existing San Francisco pit. The results of the drilling program confirmed the 

extension of the gold mineralization to the northwest beyond the limits of the present pit and 
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the presence of a higher grade gold zone. To the southeast the 2005 drilling results disagreed 

with the previous drilling conducted by Geomaque, with only erratic values detected. 

However, drill hole TF-06 ended in 6.10 m averaging 2.817 g/t gold and this drill hole will 

be re-interpreted as part of a future exploration program focusing on reassessing the 

mineralization to the southeast. 

 

In 2006, Timmins conducted an intensive exploration drill program which was based on the 

analysis of Geomaqueôs drilling results, the 2005 Timmins drill results and the geological, 

geochemical data and a structural re-interpretation of the gold mineralization controls within 

the known deposit. The drilling program consisted of 28 reverse circulation and 28 diamond 

drill holes with three general target areas covered by the program. The first area covered by 

the drilling program was the immediate area north and northwest of the existing San 

Francisco pit, with a particular emphasis placed on drilling in the area covered by the former 

crusher. The second area covered by the 2006 drilling program was located to the north and 

south of the La Chicharra pit. The La Chicharra pit was the second pit mined by Geomaque 

at the project site and is located west of the San Francisco pit on the other side of a small 

mountain. The third area covered by the drill program investigated places where direct 

observations by Timmins geologists and previous geological mapping indicated favourable 

lithology, hydrothermal alteration and geochemical results for the continuation of the 

mineralization. The details of the 2006 exploration program and its results were discussed in 

a February, 2007 Technical Report entitled ñNI 43-101 Technical Report and Resource 

Estimate for the San Francisco Gold Property, Estación Llano, Sonora, Mexico.ò This report 

was filed on the SEDAR website on February 27, 2007 by TMM. 

 

Table 6.1 provides a summary of the significant historical drilling data at the San Francisco 

project upon which Timmins based part of its 2006 drilling programs. 

 

Timmins subsequently conducted a follow-up drilling program in 2007. Details of the 2007 

exploration program were outlined in a November, 2007 press release by TMM. Although, 

the results of the Timmins exploration program have been commented on in Sections 10 and 

11 of this report, the results of the 2007 exploration program have not been detailed in this 

report and only the details mentioned in the press release included in this report. 

 

6.2 HISTORICAL RESOURCE ESTIMATES  

 

A discussion regarding the historical mineral resource estimate was contained in a December 

20, 2005 technical report entitled ñTechnical Report on the San Francisco Mine property, 

Estación Llano, Sonora, Mexico.ò The technical report was posted to the SEDAR website on 

April 28, 2006. 

 

The historical resource estimate for the San Francisco mine has been superseded by the 

January, 2007 updated resource estimate by IMC. In 2006, IMC was asked by Timmins to 

update/develop a resource block model and to estimate the mineral resources for the San 

Francisco mine using the historical Geomaque data along with the results of Timminsô 2005
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Table 6.1  

Summary of Significant Historical Reverse Circulation Hole Intervals which Support the 2006 Drilling Program on the San Francisco Project 

 

Area Of 

Drilling  

Drill 

Hole No. 

Total 

Depth (m) 

Drill Hole 

Angle 

Section 

Line 

Location of Drill Hole (UTM)  

Elevation1 

Mineralized Intersections 

Comments 
Easting Northing  From (m) To (m) 

Distance 

(m) 

Gold 

(g/t) 

San Francisco 

northwestern 

projection of 

the 

mineralization 

CI-571 80.00 -70 1500 488,017.005 3,357,837.232 735.010 8.00 12.00 4.00 2.930 Isolated holes. 

CI-572 80.00 -70 1500 488,186.252 3,358,199.730 724.700 46.00 50.00 4.00 0.300   

CI-573 80.00 -70 1500 488,123.520 3,358,068.070 735.170 10.00 14.00 4.00 0.340   

CI-574 76.00 -70 1600 487,844.510 3,357,699.810 740.770 8.00 12.00 4.00 1.140   

CI-607 60.00 -65 1600 487,839.230 3,357,688.190 
742.510 1.50 7.50 6.00 0.400   

And 13.50 16.50 3.00 0.400  

CI-608 60.00 -65 1740 487,703.720 3,357,724.500 
757.820 21.00 22.50 1.50 0.340  

And 54.00 57.00 3.00 0.560  

CI-609 69.00 -65 1500 488,047.090 3,357,896.430 

746.670 1.50 3.00 1.50 1.780  

And 10.50 18.00 7.50 0.930  

And 27.00 33.00 6.00 3.340  

And 45.00 48.00 3.00 0.410  

And 67.50 69.00 1.50 0.500  

North Pit 

Crusher Area 

CI-581 50.00 -70 1000 488,685.030 3,358,089.050 
709.720 6.00 8.00 12.00 0.920 

Very spaced holes at the former 

crusher area. 
And 48.00 50.00 2.00 4.380 

CI-583 50.00 -70 1160 488,469.300 3,358,000.380 718.350 2.00 10.00 8.00 0.310 

CI-596 120.00 -90 920 488,774.800 3,358,075.110 

709.090 12.00 24.00 12.00 0.788 No more exploration was done 

because the crusher was installed to 

start the operation. 

 

And 36.00 42.00 6.00 0.410 

And 60.00 62.00 2.00 1.280 

And 72.00 80.00 8.00 1.220 

CI-899 60.00 -90 1160 488,519.710 3,358,117.110 
713.410 2.00 10.00 8.00 0.280  

And 18.00 24.00 6.00 0.510  

CI-900 58.00 -90 1220 488,465.330 3,358,143.710 714.790 8.00 12.00 4.00 0.620  

692 120.00 -90 880 488,689.650 3,357,817.890 

712.190 62.00 76.00 14.00 1.345  

And 82.00 86.00 4.00 0.440  

And 104.00 106.00 2.00 0.840  

1044 258.00 -90 900 488,670.490 3,357,825.410 

698.240 32.00 42.00 10.00 0.510  

And 56.00 62.00 6.00 2.443  

And 126.00 140.00 14.00 0.677  

And 148.00 150.00 2.00 2.600  

And 176.00 180.00 4.00 0.880  

And 186.00 196.00 10.00 0.928  

And 210.00 216.00 6.00 0.650  

And 226.00 240.00 14.00 1.511  

861 156.00 -70 920 488,653.400 3,357,833.580 

704.890 40.00 48.00 8.00 0.915  

And 74.00 78.00 4.00 1.250  

And 118.00 136.00 18.00 0.910  

And 146.00 156.00 10.00 0.928  

CI-152 64.00 -70 940 488,626.050 3,357,824.330 713.840 44.00 56.00 12.00 1.533  

1080 138.00 -70 960 488,634.470 3,357,888.940 
713.600 70.00 76.00 6.00 1.740  

And 96.00 102.00 6.00 2.086  

1025 264.00 -90 1040 488,524.210 3,357,840.540 

716.180 16.00 24.00 8.00 0.912  

And 46.00 48.00 2.00 1.470  

And 56.00 62.00 6.00 1.993  

And 170.00 180.00 10.00 0.472  

And 230.00 238.00 8.00 1.405  

Note: 1 Metres above sea level 

Table provided by Timmins 
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and 2006 exploration drilling programs. The updated resource estimate for the San Francisco 

mine was completed by IMC in January, 2007 and is discussed in Section 17 of this report. 

 

The updated resource estimate by IMC is compliant with the current CIM standards and 

definitions required by NI 43-101 and is therefore reportable as a mineral resource by TMM. 

However, the reader should be cautioned that mineral resources that are not mineral reserves 

do not have demonstrated economic viability. 

 

IMC is in the process of preparing a new mineral resource and reserve estimate based on the 

results of the 2007 exploration drilling program.  This update of the resources and reserve 

will be presented in a future Technical Report as they were not available in time for this 

Technical Report. 

 

There are no known resource estimates for any of the other portions of the San Francisco 

property. 

 

6.3 HISTORICAL PRODUCTIO N 

 

Historical production occurred at the San Francisco gold mine between 1996 and 2002. 

Production was conducted using open pit mining methods with the gold recovered using the 

heap leaching method. During its production phase the San Francisco mine extracted 

13,490,184 t at a grade of 1.13 g/t gold for a total of 488,680 contained ounces of gold. A 

total of 300,281 oz gold and 96,149 oz of silver were recovered, with the gold recovery 

estimated to be 61.4%. 

 
Table 6.2  

San Francisco Project Geomaque Annual Production 1996 to 2000 

 

Year 

Dry Crush on 

Pads 

(t) 

Grade 

(g/t) 

Ounces on 

Pad 

Gold/Silver 

Ounces Doré 

Gold Ounces 

Doré 

Gold Recovered 

(%)  

1996 1,735,550 1.32 73,655 46,787 36,127 49.0 

1997 2,288,662 1.12 82,412 75,847 54,519 66.2 

1998 3.074,902 1.05 103,803 86,940 58,808 56.7 

1999 3,010,639 1.14 110,345 98,726 64,371 58.3 

2000 3,380,431 1.09 118,465 104,953 69,100 58.3 

2001     17,092  

2002     264  

Total 13,490,184 1.13 488,680  300,281 61.4 

Note: 301,893 tonnes of mineral and 975,900 tonnes of waste rock were mined in 1995. 
Table taken from the 2006 San Francisco Scoping Study by Sol & Adobe Ingenieros Asociados S.A. de C.V. 

 

Other mines or exploratory shafts within the district are El Durazno (gold/silver), El Aguaje 

(gold), El Jabali (manganese), La Jarra (gold), El Refugio (gold), Caracahui (copper/gold), 

Sonora Copper (copper/gold), Las Animas (gold/copper), La Colorada (gold), Libertad (gold) 

and the La Chicharra (placer gold). Production statistics for these mines or exploratory shafts 

are unavailable and in some cases there is very little published data on these workings. 
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7.0 GEOLOGICAL SETTING  

7.1 REGIONAL GEOLOGY  

 

The following descriptions of the regional geology were extracted from Prenn (1995). 

 

ñThe San Francisco property is situated in a belt of metamorphic rocks that hosts 

numerous gold occurrences along the trace of the Mojave-Sonora megashear, which 

trends southeast from south-central California into Sonora. The megashear is a left-

lateral transform fault which became active during the Jurassic period and exhibits up 

to 800 km of displacement. Deformation along the megashear occurred along with 

metamorphism (Calmus et al., 1992) and since the formation of the megashear the 

area has been subjected to both tectonic compressional and tensional forces.ò 

 

ñThe following description is extracted from Silberman (1992). The northwest-

trending range-front faults and numerous low-angle shear zones related to thrust or 

detachment faults are the most common structures. The Mojave-Sonora megashear as 

defined by Silver and Anderson (1974) is a regional northwest-trending feature. It 

separates the Precambrian basement rocks of slightly differing ages. The Jurassic 

rocks which occupy the zone are strongly deformed along low-angle thrust faults and 

the associated sedimentary rocks are tightly folded. The south-western boundary of 

the megashear appears to be a major fault that juxtaposes Precambrian basement 

rocks against the Jurassic magmatic terrain (Anderson and Silver, 1979). Up to 800 

km of left lateral movement has been proposed for this shear after the Middle Jurassic 

period. Others (Jaques et al., 1989) have suggested that the megashear is a Cretaceous 

thrust front reactivated as a middle Tertiary detachment. The metamorphism in the 

area has been postulated to have occurred with the megashear or the magmatic 

activity of the Middle to Late Jurassic periods (Tosdal et al., 1989). However, others 

propose a close relationship between deformation and the closing of the marginal 

basin after its subduction below the volcanic arc, or the result of Late Cretaceous or 

Tertiary compression associated with uplift and low-grade metamorphism (De Jong et 

al, 1988). Calmus (1992) believes it is unquestionable that a Cretaceous-Tertiary 

(Larimide) tectonic event occurred but that it is superimposed upon older Nevada and 

Lower Cretaceous compressional and extensional phases. Many of the Sonoran gold 

deposits are located at or near the Mojave-Sonora megashear.ò 

 

The Cretaceous Represo Formation, comprised of mudstone, sandstone, limestone, and 

conglomerate, crops out north of the project area at Santa Ana. A Tertiary leucogranite (41 

Ma) intrudes the older metamorphic rocks and hosts most of the gold mineralization at the 

San Francisco project. The granite and granitic gneiss are sub-parallel to the foliation of the 

metamorphic rocks. The above rocks are cut by younger, post-mineralization andesite and 

diorite dykes. 

 

The Basin and Range Province which extends into Sonora, from the United States, is 

characterized by northwest-trending valleys and ranges. Paleozoic rocks, including quartzite 



 

- 45 - 

 

and limestone, overlie the Precambrian locally. The valleys are covered and infilled by recent 

gravels. See Figure 7.1 for the regional geology map of the San Francisco mine area and 

location of the San Francisco and La Chicharra pits. 

 

7.2 PROPERTY GEOLOGY  

 

7.2.1 ROCK TYPES 

 

The oldest rocks on the project site are of the San Francisco unit, a metamorphic sequence 

that is comprised of banded quartz-feldspathic gneiss and augen gneiss, green schist, 

amphibolite gneiss and some amphibolite and marble lenses (Calmus et al., 1992). The rocks 

are altered to a quartz and sericite assemblage while biotite is altered to chlorite. The 

amphiboles are of two types; hornblende and tremolite-actinolite. The protolith of the San 

Francisco unit is probably a detrital sequence with volcanic tuffs and mafic dykes (Calmus et 

al., 1992). Foliation of the unit strikes east and dips north. The San Francisco unit hosts the 

gold mineralization at the San Francisco (main pit), El Manto (north pit), En Medio (in the 

main pit), and El Polvorin (west pit) deposits. All these pits were later incorporated into the 

main San Francisco pit. 

 

Below, and in fault contact with the San Francisco unit, is the Jurassic Coyotillo unit, a low-

grade metamorphic unit which is comprised of gneiss with schist interbeds, granite gneiss 

and gneiss (Luna and Gastelum, 1992). Locally the unit contains black phyllites, meta-

sandstone, meta-conglomerate, meta-tuff and quartzite. 

 

Lower Cretaceous beds of the Represo Formation occur in the northern part of the project 

area above and in fault contact with the San Francisco and Coyotillo units. The beds consist 

of conglomerate, sandstone, siltstone and limestone. A Tertiary quartz diorite stock intrudes 

the Represo Formation in the northern part of the project area. 

 

Metamorphic rocks of the San Francisco and Coyotillo units are intruded by a Tertiary 

leucocratic granite which hosts much of the San Francisco deposit. The granite contains 

visible feldspar and quartz, and is predominantly porphyritic to gneissic. The main intrusion 

is roughly stratiform, ten or more metres thick, and subparallel to foliation of the 

metamorphic rocks. An age date of 41 Ma has been obtained on hydrothermal sericite, which 

yields both a minimum date on the intrusive and a maximum date of the gold mineralization 

(Calmus et al., 1992). Previously, the intrusive was believed to be contemporaneous with the 

deformation and metamorphism and therefore regarded as Jurassic in age. 

 

Post-mineral Tertiary andesite and hornblende-diorite dykes cut the older rocks. These dykes 

range in size from a few centimetres to approximately 30 m wide and are both subparallel to, 

and cut, the metamorphic foliation. See Figure 7.2 for a geological map of the San Francisco 

mine site and the locations of the 2005 reverse circulation drill holes. 
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Figure 7.1  

Regional Map of the Geology of the San Francisco Property 
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Figure 7.2  

San Francisco Mine site Geology Map 

 

Maps provided by Timmins 

Note::òSoutheastern Pitñwas never mined as part of the original San Francisco operation. 
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7.2.2 STRUCTURAL GEOLOGY  

 

At Cerro Bajarita, located half a kilometre south of the San Francisco deposit, a thrust fault 

has been described between the San Francisco gneiss and the Coyotillo metamorphic unit. 

The fault strikes east and dips steeply north at 60ę to 70ę, possibly due to post-thrust tilting. 

This thrust may correlate with the thrust separating metamorphic rocks from the overlying 

sedimentary sequence in the Sierra La Vetatierra mountains in the northern portion of the 

project. 

 

The normal faults are post-mineral and of the basin and range type. Two post-mineral faults 

that offset mineralization are the San Francisco fault, with a maximum displacement of 40 m 

down to the east, and the El Carmen fault. Both faults generally strike north and dip 65ę to 

70ę east. Other faults strike from north to N40ęW and dip to the east. 

 

The granitic gneiss containing the mineralization at the San Francisco project is intensely 

fractured with a total of five fracture sets having been identified on the property, although 

there are only two primary fracture sets. One of the primary fracture sets strikes 36ę to 60ę 

east and dips 70ę to 90ę northwest, while the other strikes 64ę to 73ę west and dips 46ę to 66ę 

northeast. The regional fracture sets are generally parallel to major faults and perpendicular 

to foliation planes. 

 

The main vein systems in the region strike 50ę to 80ę west and the dips range from northeast 

to southwest. These vein systems are the San Francisco, La Playa, El Diez, La Chicharra, 

several in the La Mexicana area, Area 1B and La Escondida. Another system of veins is the 

La Trinchera, Casa de Piedra, parts of area 1B and La Mexicana veins which strike 60ę to 80ę 

east and dip northwest to southeast. Although the age relation between the two systems is 

unknown, it is believed that the northeast system is probably the later stage. 

 

The metamorphic foliation in the San Francisco deposit primarily strikes 78ę west and dips 

68ę to the northeast. However, regionally the foliation is variable but generally ranges from 

east-west to 60ę west with varying dips. 

 

The original bedding is recognized in the metavolcanic-sedimentary rocks to the south at 

Cerro La Bajarita, and is highly variable with strikes ranging from 70ę west to 80ę west and 

dips to the north. The sedimentary beds of the Represo Formation in the northern portion of 

the property strike 60ę to 70ę west and dip to the northeast. 

 

Dykes of intermediate composition in the project area strike predominantly 63ę west and dip 

58ę to the northeast. Several dykes are intruded along the planes of foliation, and others cut 

foliation of the metamorphic units. In the Sierra La Vetatierra mountains in the northern 

portion of the project, dykes strike N60ęE, dip to the northwest, and represent a later system 

of fractures. 

 

Metamorphic folds, including isoclinal, open symmetrical folds and kink folds, have been 

described, but no systematic description of folds has been found in the literature. 
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8.0 DEPOSIT TYPES 

At the San Francisco project, Timmins is targeting a large volume low grade disseminated 

gold deposit contained within a gneiss with schist horizons, and in a granitic gneiss, as the 

main host rocks for gold mineralization. Mineralization occurs as disseminated free gold in 

stockworks and in brecciated areas, related to goethite, quartz and tourmaline, as well as in 

low and high angled vein-shaped structures. The geochemistry is variable with microscopic 

gold usually occurring at the periphery of goethite crystals as remobilizations and, to a lesser 

extent, in quartz and pyrite. 

 

The associated mineralogy, the possibility of associated tourmaline and the style of 

mineralization suggest that the San Francisco deposit might be of mesothermal origin. Others 

have suggested the same genesis based on these and other factors including fluid inclusion 

studies (Luna, 1992). 
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9.0 MINERALIZATION  

The San Francisco property is located within the Sierra Madre Occidental metallogenic 

province which extends along western Mexico from the state of Sonora, south to the state of 

Jalisco. In the state of Sonora, the most important metal produced in the Sierra Madre 

province is copper, with the Cananea porphyry copper deposit being the most well known. 

Gold and silver deposits are next in importance and are hosted mainly in sedimentary rocks 

and brecciated volcanic domes. 

 

At the San Francisco project, gold occurs principally as free gold and occasionally as 

electrum. Gold is found, in decreasing abundance, with goethite after pyrite, with pyrite and, 

to a much lesser extent, with quartz, galena and petzite (Ag3AuTe2). Although it is clear that 

the gold was deposited at the same time as the sulphides the paragenetic relationships are not 

well understood. There is the possibility that some secondary remobilization may have 

occurred as evidenced by minor amounts of gold occurring in irregular forms along with or 

on top of drusy quartz (Prenn, 1995). 

 

The gold occurs in a granitic gneiss and the presence of pyrite (or goethite after pyrite) may 

be an indication of gold. Stockwork quartz veinlets, some with tourmaline, also exist in the 

mineralized zone. However, the presence of quartz, even with tourmaline, is not necessarily 

an indication of the presence of gold. Quartz veinlets with tourmaline without gold 

mineralization were found hundreds of metres away from the San Francisco deposit. Alvarez 

(in Prenn, 1995) suggested that some tourmaline was part of the mineralizing system, but 

could be distinguished from the tourmaline found elsewhere. 

 

The relationship between the quartz and tourmaline at the project is not well understood 

though at least one event is closely related to the gold mineralization. Calmus (1992) and 

Perez (1992) described the gold as being in quartz, acicular tourmaline, and albite veins and 

breccias. It was noted (Perez, 1992) that two types of tourmaline exist: schorl and dravite but 

these are difficult to distinguish. There is some suggestion that the dravite is associated with 

the San Francisco zone while the schorl is generally barren of gold. If this can be verified, it 

could become a valuable exploration tool for the region. Horner (in Prenn, 1995) also noted 

the possibility of two or more types of tourmaline in the cobbles sampled in the stream beds. 

Horner believes that only one set of the tourmaline veins is associated with the gold and 

suggests that bismuth is also associated with one tourmaline quartz vein event. 

 

Other metallic minerals associated with the deposit include trace to small amounts of 

chalcopyrite, galena, sphalerite, covelite, bornite, argentite-acanthite and pyrrhotite. Trace 

amounts of molybdenite and wulfenite have also been reported. Metal mineralization is low 

with copper reaching into the hundreds of ppm, arsenic reaches about 100 ppm, and 

antimony is rarely over 10 ppm. Petzite was recognized but tellurium values rarely reached 

over 10 ppm.  

 

The San Francisco deposits are roughly tabular with multiple phases of gold mineralization. 

The deposits strike 60ę west to 65ę west, dip to the northeast, range in thickness from 4 to 
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50 m, extend over 1,500 m along strike and are open ended. The San Francisco deposits 

consisted of the El Manto, the San Francisco, the En Medio, and the El Polvorin deposits. All 

these deposits were later incorporated into the main San Francisco pit. The El Manto deposit 

(north pit), which lies north of the San Francisco (main pit), is tabular, strikes 65ę west, dips 

relatively shallowly to the northeast, and ranges in thickness from 5 to 35 m. The En Medio 

deposit (in the main pit north of San Francisco) strikes 60ę west, dips 19ę to 45ę northeast and 

varies in thickness from 4 to 20 m. The El Polvorin deposit (west pit) is a northwest 

extension of the San Francisco mineralization which strikes 65ę west, dips moderately to the 

northeast and ranges in thickness from 4 to 20 m. 

 

Alteration related to the mineralization consists of negligible to locally intense sericitization, 

coarse-grained pyritization, and rare local silicification. This alteration forms a halo 

extending a few metres from the mineral deposits, but may also be absent. Supergene 

alteration consisting of oxidation of pyrite to goethite is also common. Additionally, there is 

supergene alteration of feldspar to kaolin and sericite. 

 

Analysis by Geomaque of 110 samples in seven mineralized zones showed a silver/gold ratio 

of less than 1 to 10, with very low values of zinc, copper, molybdenum, bismuth, antimony 

and mercury. Lead is occasionally high, but not above 1%. Gold shows a good correlation 

locally with arsenic and lead. However, none of the other elements are good indicators for 

gold. 

 



 

- 52 - 

10.0 EXPLORATION  

A description of the historical exploration work conducted on the exploitation concessions is 

provided in Section 6.1. 

 

TMM acquired the rights to explore the exploitation concessions on April 18, 2005, upon the 

signing of an option agreement between its Mexican subsidiary, Timmins, and Geomaque de 

Mexico. After a period of reviewing the available geological data previously compiled for the 

mine site and property, Timmins identified a number of exploration targets in and around the 

existing San Francisco pit, as well as a few secondary targets located on Timmins exploration 

concessions. A summary of the exploration targets in and around the existing San Francisco 

project as well as the secondary targets on the property was provided in the December, 2005 

NI 43-101 report entitled ñTechnical Report on the San Francisco Mine Property, Estación 

Llano, Sonora, Mexico.ò This report was filed on the SEDAR website on April 28, 2006 by 

TMM. 

 

Timmins conducted its first exploration drilling program on the San Francisco project in 

August and September, 2005 and the results of the program were also described in the 

December, 2005 NI 43-101 report. 

 

The drilling program conducted by Timmins from September to November, 2006 was based 

primarily on the results of the 2005 drilling program and on the results of the historical 

drilling programs conducted by Geomaque and Fresnillo. The results of these earlier drilling 

programs indicated that there were areas to the north and northwest of the existing San 

Francisco pit and to the north of the La Chicharra pit where the mineralization appeared to 

continue beyond the former mining areas. Also, during its review of the geological mapping, 

and geochemical sampling data and after a re-interpretation of the structural controls of the 

mineralization, Timmins identified a number of favourable drill target areas where there was 

either a gap in the earlier drilling data or where no drilling had been conducted. 

 

The 2006 exploration drilling program and its results were discussed in a February, 2007 

Technical Report which was filed on the SEDAR website on February 27, 2007 by TMM. 

 

In 2007, Timmins conducted a follow-up exploration program based on the results of the 

2006 program.  The results of the 2007 exploration program were contained in a press release 

dated November 28, 2007.  The results of the 2007 exploration program are discussed below. 

 

10.1 2007 EXPLORATION PROGRAM   

 

During 2007, Timmins conducted field work and exploration drilling to evaluate the extent of 

the gold mineralization in the other zones on the property, but no mineral resource estimate 

from the 2007 work was available for inclusion in this study.  A total of 5,123 m of 

exploration drilling were completed in 2007 which included 1,327 m of condemnation 

drilling.  The total expenditures for the 2007 drilling program were approximately USD 
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629,000.  The following paragraphs are based on information contained in the November, 

2007 press release. 

 

The 2007 exploration program to the north and northwest of the San Francisco and La 

Chicharra pits identified several new gold targets. The occurrences are associated with quartz 

veins and veinlets hosted in a highly sheared, metamorphic sequence of schists, granites, 

gneisses and gabbros. The geochemical trends which correlate with high resolution 

aeromagnetic data recently completed for Timmins by the Mexican Geological Survey, 

confirm that the gold occurrences are associated with at least two principal northwest 

trending zones identified as the west mineral trend and the east mineral trend. 

 

The west mineral trend includes the La Trinchera, La Perdida, La Escondida, El Gallito 

Ingles, La Perra and El Socorro gold occurrences. All of these showings either outcrop or are 

near surface. Thr west mineral trend, which dips to the northeast, exceeds 3 km in width and 

10 km in length, and remains open along strike. 

 

The location of the San Francisco and La Chicharra deposits and several geochemical 

anomalies indicate that the dominant northwest trending structures acted as conduits for the 

mineralizing fluids. The mineralizing fluids are believed to be both postdeformational and  

associated with deformation since deposition occurs within favourable lithologies and along 

foliation planes within the metamorphic sequence. Stong gold geochemical anomalies 

suggest that there is the possibility of further gold mineralization at depth. 

 

The La Pima silver occurrence, located 30 km northwest of the San Francisco pit, lies along 

the projected strike extension of the west mineral trend. The La Pima showing is related to 

the emplacement of an intrusive body into limestone and a sequence of calcareous sandstone 

and siltstone. Replacement and skarn mineralization consisting of calcite and siderite 

veinlets, and silver, lead and zinc veins, occurs regularly along a 2 km strike length. 

 

A large portion of the west mineral trend is masked by a thick blanket of soils which have 

been pierced by outcrops of the metamorphic sequence. The absence of bedrock explosure 

led Timmins to complete a comprehensive geochemical sampling program over much of the 

west mineral trend.  In total 656 soil samples and 67 chip samples were collected over the 10 

km
2
 grid. Geological mapping was also completed. 

 

The east mineral trend includes the Cerro Gauna, Area 1B, La Playa, La Mexicana and Old 

Veta Tierra gold occurrences. 

 

One of the most significant occurrences, Cerro Gauna, lies along the southwest extension of 

the trend. This sequence is exposed for a vertical distance of over 120 m from the desert floor 

to the top of the Cerro Gauna ridge. The granite and metamorphic sequence correlates with 

the mineralized units previously exploited and much of the remaining resource within the 

San Francisco pit area. A systematic geochemical sampling program was in the progress in 

the fall of 2007. 
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The granite extends north, east and northeast of Cerro Gauna trending toward the Area 1B 

and El Socorro occurrences. Quartz veining with pyrite and tourmaline are all common in the 

granite. The north extension of the granite, as inferred by areomagnetics and geochemical 

signatures, is buried by a thick alluvial cover. 

 

Systematic geochemical sampling programs were previously completed on the Area 1B zone 

in the 1980s by Fresnillo and in the 1990s by Geomaque. Both programs confirmed the 

presence of a zone of highly anomalous gold values in a surface area measuring 800 m by 

450 m which appeared to be associated with granite exposures on the north face of Cerro 

Gauna. Timmins completed a check sampling program which confirmed the results of the 

previous operators while a detailed geological mapping and systematic geochemical 

sampling was continued with the objective of locating drill sites. 

 

Several geophysical programs have been completed on the San Francisco property by 

previous operators and by Timmins.  The first aeromagnetic was completed during the mid-

1990s by Geomaque.  The survey was flown with 300 m high flight lines.  While the survey 

clearly established that the San Francisco and La Chicharra deposits are related to a well 

defined, regional, northwest trending change in magnetic field gradient which extends along 

a 40 to 50 km long corridor, it appears to have failed to identify many more subtle anomalies. 

A review of the historical data by Timmins determined that the flight lines were too high to 

identify the subtle anomalies and as a result IP-R and ground magnetic surveys had been 

incorrectly located in a large number of cases. Timmins believes that the aeromagnetic and 

ground geophysical surveys completed in 2007 will help in identifying similar mineralized 

zones along the regional trend. 

 

During May and June, 2007, Timmins completed a 1.227-line-km, high resolution, 

aeromagnetic and radiometric survey over the plus 40,000 ha San Francisco property. The 

company also acquired the raw data for an additional 1,569-line-km survey previously 

completed. In order to provide better resolution than the previous programs, flight lines were 

completed at elevations between 75 m and 100 m.  The magnetic survey data clearly 

identified the significant gold occurrences associated with the regional structures and faulting 

which trend north and west, including the San Francisco and La Chicharra deposits. The gold 

deposits and occurrences appear to be associated with significant gradient changes from 

magnetic highs to lows. The radiometric survey data correlate well with the magnetic data. 

Timmins intends to use this relationship to help guide future exploration on the entire 

property. 

 

To assist in further defining the targets and to obtain a signature of the geophysical responses 

related to the San Francisco deposit, Timmins contracted Zonge Enginerring and Research 

(Zonge) to complete a Natural Source AMT (NSAMT) survey over the known zones of 

mineralization. In total 12 km of NSAMT were completed over the known zones of 

mineralization.  This information will be correlated with ground and aeromagnetic data, 

geochemical results and geological interpretation to assist in refining drill locations in new 

target areas.  Zonge is in the process of completing the synthesis, filtering and interpretation 

of the data. 
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Further details of the 2007 exploration program will be presented at a later date. The 

information obtained during the 2007 program has not been used to update the mineral 

resource estimate which is included in this study. 

 

The results of the 2007 core drilling program will be discussed in the next section of this 

report. 
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11.0 DRILLING  

A description of the historical drilling conducted on the San Francisco project is provided in 

Section 6.1. Timmins conducted exploration drilling in 2005 and 2006, as described below, 

and this provided data for the resource estimate prepared in 2007.  

 

Timmins also completed a drill program in 2007, the results of which have been publicly 

disseminated but which have not yet been incorporated into the present resource estimate. 

Micon understands a revised resource estimate is being compiled but, at the time of writing, 

this was not available for inclusion in the preliminary feasibility study. 

 

In the fall of 2005, Timmins conducted a reverse circulation drilling program comprised of 

14 holes on the San Francisco project site. The details and results of the drilling program 

were published previously in a technical report entitled ñTechnical Report on the San 

Francisco Mine Property, Estación Llano, Sonora, Mexico.ò This technical report was 

published on the SEDAR website on April 28, 2005 by TMM. 

 

Between September and November, 2006, Timmins conducted a follow-up drilling program 

which consisted of 56 holes comprised of 28 diamond drill holes and 28 reverse circulation 

drill holes. While the drilling was primarily concentrated to the north and northwest of the 

present San Francisco pit and to the north and northwest of the existing La Chicharra pit, a 

number of widely spaced holes were drilled to test specific geological and geochemical 

targets around the San Francisco pit and to the south and west of the La Chicharra and La 

Severiana areas (see Figure 4.2). 

 

A total of 13 diamond drill and five reverse circulation holes were focused on confirming the 

drill intersections of widely spaced Geomaque drilling in the former crusher area to the north 

of the San Francisco pit, particularly after a re-interpretation of the structural controls of the 

mineralization indicated that the projected trend of the mineralization was in this direction. 

These drill holes are concentrated between Sections 880NE and 1040NE, and cover an area 

of 280 m by 300 m. Diamond drill hole TFD-27 was drilled to twin the previous 2005 reverse 

circulation hole TF-13 in order to test the high grade mineralization in this hole. The assay 

results from hole TFD-27 indicated a length of 107.35 m averaging 3.346 g/t gold, influenced 

by very high gold grades in the weighted intervals. Three diamond drill and five reverse 

circulation holes were drilled around the area of the San Francisco pit to test favourable 

lithology and geochemical anomalies. 

 

In the La Chicharra area, five diamond drill and two reverse circulation holes were drilled to 

test the continuity of the gold mineralization to the north of the existing pit and are 

concentrated between Sections 2500NE and 3100NE. Another six diamond drill and 13 

reverse circulation holes were drilled to test geological and geochemical targets to the south, 

southwest and west of the La Chicharra pit. These holes were distributed between Sections 

2500NE and 3600NE. Finally, two reverse circulation holes were drilled in the La Severiana 

area to test at depth gold anomalies in placer deposits. 
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The total estimated expenditure for the exploration program to the end of December, 2006 at 

the San Francisco property was USD 2,042,312. The 2006 exploration drilling program and 

its results were discussed in a February, 2007 Technical Report filed on the SEDAR website. 

 

In 2007, Timmins conducted a follow-up exploration and condemnation drilling program 

which was based partly on the results of the 2006 program.  The results of the 2007 drilling 

were contained in a press release dated November 28, 2007.  The results of the 2007 

exploration program are discussed below. 

 

11.1 2007 DRILLING  PROGRAM  

 

During 2007, Timmins conducted exploration drilling to evaluate the extent of the gold 

mineralization in the other zones on the property. As noted above, the results have not been 

included in the present preliminary feasibility study. This information is presented here for 

the purpose of demonstrating that drilling is ongoing at the San Francisco property. A total of 

5,123 m of exploration drilling were completed in 2007 which included 1,327 m of 

condemnation drilling.  The total expenditures for the 2007 drilling program were 

approximately USD 629,000.  The following paragraphs are based on information contained 

in the November, 2007 press release by TMM. 

 

A total of 40 drilll holes were completed in 2007, including 11 condemnation drill holes. 

 

In the west pit area a total of 7 drill holes were completed which totalled 972.25 m. One of 

the principal objectives was to test the down-dip extension and strike length of the high gold 

intersections encountered in drill hole TFD-27 completed during the 2006 drill program 

(110.75 m averaging 3.078 g/t gold). The 2007 west pit drilling program confirmed the 

continuity of the high grade since drill holes TFD-29, TFD-30, TFS-31, TFD-32 and TFD-33 

all intersected lenses of granite and quartz breccias containing high gold values.  The most 

significant intersection returned 88.80 m grading 1.29 g/t gold.  

 

In the area of the La Chicharra pit a total of 9 drill holes were completed totalling 1,369 m. 

The results of this drilling extended the strike length by 300 m and confirmed the down dip 

extension of the La Chicharra deposit to at least 400 m. Hole TDF-61 was drilled 380 m 

north of the present pit limit with the results confirming the down dip extension of the 

deposit to at least 400 m. 

 

Nineteen holes totalling 1,700 m of infill drilling were completed in the crusher area and, of 

this total, 341m in three drill holes were completed during the 2007 drilling program.  This 

portion of the drilling program was designed to increase the confidence of the previously 

identified mineralized area by increasing the drilling density to be able to classify this 

material as a mineral resource. 

 

Granite and gabbro are exposed along 400 m of the south wall of the San Francisco pit and as 

these rock types are two of the principal hosts of the gold-bearing veins and veinlets, a total 
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of six drill holes were drilled in this area.  The six drill holes totalled 450 m and were drilled 

to test the down dip extent of the gold mineralization found in this area. 

 

Timmins conducted a block model analysis of the San Francisco deposit and identified at 

least five zones where the drill hole density was not sufficient to satisfy the confidence levels 

for either an indicated or measured resource. Based on this information Timmins selected the 

two zones (Southeastern and Polvorines) which were recognized as being the most 

prospective for upgrading the resources from inferred to an indicated or measured category.  

 

Two drill holes were completed southeast of the present pit adjacent to the waste dumps in 

order to confirm the the presence of gold mineralization intersected by previous operators.  

Hole TFD-60, which was drilled along Section 20E, returned 19.90 m grading 4.076 g/t gold 

from 5.0 m to 24.90 m. Hole TDF-67 was drilled to test the the down dip and strike extent of 

the same mineralized interval encountered in drill hole TFD-60. This hole, which was drilled 

40 m northwest of TFD-60 along Section 40W, ended in 1.20 m (true width) grading 5.76 g/t 

gold and appears to have just encountered the mineralized zone when it was stopped. 

 

Two drill holes (TFD-68 and TFD-69) were drilled southwest of the present pit in the 

Polvorines area. The two holes totalled 220 m and were drilled to increase the drill hole 

density and mineral resource confidence level in this area which previously hosted an 

inferred resource. Drill hole TFD-68 intersected an 8.10 m (true width) interval grading 

2.069 g/t gold and drill hole TFD-69 intersected several mineralized intervals from 1 to 1.5 m 

wide between 70 and 115 m grading between 0.20 g/t and 0.58 g/t gold. 

 

An 11-hole condemnation drilling program totalling 1,327 m was completed in the area west 

of the present leach pads. An area 500 m by 500 m was identified as being suitable for 

locating the future heap pads and/or operating facilities. 
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12.0 SAMPLING METHOD A ND APPROACH 

A description of the historical sampling methods conducted on the project is provided in 

Section 6.1. TMM, through its Mexican subsidiary (Timmins), conducted its initial 

exploration drilling program on the project in August and September, 2005 and instituted 

sampling procedures for the reverse circulation drilling program as a result. During the 

September to November, 2006 drilling program Timmins continued to use the sampling 

procedures instituted for the 2005 reverse circulation drilling program while instituting a 

further set of sampling procedures to cover the diamond drilling program. Micon examined 

both sets of drilling and sampling procedures during the site visit in September, 2006 and is 

satisfied that they were accurately carried out. 

 

Timminsô 2006 exploration drilling program consisted of a total of 56 drill holes, 28 diamond 

drill and 28 reverse circulation drill holes, totalling 7,310.62 m. All drill holes were field 

logged and sampled as the holes were in progress. Once the drilling program was completed 

the information contained on the hand-written drilling logs (field logs) was transcribed into 

an Excel® spreadsheet. The Excel® spreadsheet contains the basic drill hole data, individual 

sample data and assay results, as well as the codes for the lithology, alteration and 

mineralization. This information was converted to an ASCII file to import it into the database 

which supports the present resource estimate completed by IMC for Timmins. Previous 

geological and mineralization interpretation was conducted based on cross-sections which 

were produced using an AutoCAD® software package. 

 

In 2007, Timmins completed an exploration program which was based partly upon results of 

the 2006 drilling program. Information obtained during the 2007 program was not available 

for inclusion in this study. Further details of the 2007 exploration program will be presented 

separately, at a later date. 

 

12.1 REVERSE CIRCULATION DRILLING  

 

From the reverse circulation drilling, a portion of the material generated for each sample 

interval was retained in a plastic specimen tray created specifically for the reverse circulation 

program. The plastic specimen tray constitutes the primary reference for the hole in much the 

same was as the core does for the diamond drilling. The specimen tray was marked with the 

drill hole number and each compartment within the tray was marked with both the interval 

and number for the respective sequential sample it contained. Empty compartments were left 

for the locations where both the blank and standard samples were inserted into the sequential 

sample stream and two compartments were filled and identified for each duplicate sample. 

 

Due to the nature of reverse circulation drilling, only rock chip fragments are produced 

which range from a very fine grained powder up to coarse chips 2 cm in size. Since the 

stratigraphic contact between the different rock units cannot be identified exactly the holes 

were sampled on equal 1.52 m (5 ft) intervals from the collar to the toe of the hole. The 

sample interval was chosen because it represented two samples per drill rod (3.04 m or 10 ft). 
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In general, this is considered to be the standard sampling length within the industry. It is not 

too large a sample or sampling interval to dramatically skew the assay results for a drill hole. 

 

Samples were taken in the overlying alluvium as well as within the underlying rock units. 

The alluvium samples were subject to random assaying, whereas every sample originating 

from the underlying rock units was assayed. The recovery of the material during the drilling 

program was excellent, in the order of 90% to 95%, in both near surface sulphide-oxide and 

sulphide zones. Difficult drilling was encountered in at least two holes; TF-20 and TF-19. 

The first one was repeated 1 m away from the original site, while for the second one, 

difficult ies prevented the hole from being finished to the programmed depth. 

 

12.2 DIAMOND (CORE)  DRILLING  

 

Where core drilling is conducted, the sampling controls start after a run has been completed 

and the rods are pulled out of the drill hole. Once the core is removed from the core barrel it 

is placed in core boxes, with the length of each box depending on the type of core stored in it 

(2.40 m for HQ diameter or 3.00 m for NQ diameter). This follows standard procedures 

developed for core placement in the core boxes. 

 

Small wooden tags mark the distance drilled in metres at the end of each run. In the case of 

the San Francisco drilling the drilling rods are measured in imperial units while the tags 

placed in the boxes and the core logging are measured in metric units. The drill hole number 

and box number are marked on each filled core box by the drill helper and checked by the 

geologist. Once the core box is filled at the drill site the box is covered with a lid to protect 

the core and the box is sent to the core logging facility for further processing. 

 

For diamond drilling where core is produced, a unique record of the exact stratigraphic 

contact between the different rock units can be identified. Since identification of the exact 

stratigraphic contact between the different rock units can be established, the stratigraphic 

contacts are used as the primary basis for separation of the sampling intervals with the 

maximum sampling length within the stratigraphic unit restricted to approximately 1.0 m or 

2.0 m and with no minimum size restriction. The 1.0 m or 2.0 m maximum sampling interval 

was chosen because it is generally regarded as the standard sampling length within the 

industry and in general it is not too large an interval to dramatically skew the assay results. 

However, in addition to the stratigraphic restrictions on the length of the core interval, the 

size of the sample may have been restricted because of the content or type of mineralization 

encountered in the drill hole. In general, the core recovery for the diamond drill holes in the 

San Francisco project was better than 98% and no core loss due to poor drilling methods or 

procedures was experienced. 

 

A common feature in the sampling process for each of the drilling types is that a unique 

sample tag is inserted into the sample bag with each sample and each sample bag was marked 

with its individual sample number. The bags containing the blank and standard samples were 

added into the sequential numbering system prior to being shipped to the assay preparation 

facility of ALS Chemex Laboratories (ALS Chemex) and later to the Sonora Sampling 
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Preparation, S.A. de C.V. (SSP) facility which is the preparation facility for Acme Analytical 

Laboratories Ltd. (ACME). Both these preparation facilities are located in Hermosillo. 

Samples identified as the field-duplicate samples during the reverse circulation drilling were 

split into two separate sequentially numbered samples during the sampling process at the 

drill.  
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13.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 

Details of sample preparation, analysis and security are not available for the historical work 

conducted by Geomaque on the project in the 1990s, although a laboratory was located on 

the mine site and some of the sample preparation equipment was available for Timmins to 

use during its exploration programs. 

 

Prior to its initial reverse circulation drilling program in August and September, 2005, 

Timmins did not conduct any sample preparation or analysis, since no samples were 

collected. 

 

13.1 SAMPLE COLLECTION A ND TRANSPORTATION  

 

The reverse circulation and core drilling sampling was conducted by a team of two or three 

geologist assistants under close supervision of the TMM/Timmins staff geologists in charge 

of the program on site. The staff geologists were responsible for the integrity of the samples 

from the time they were taken until they were delivered to the preparation facilities in 

Hermosillo. 

 

13.1.1 REVERSE CIRCULATION DRILLIN G 

 

The sample collected at the drill site was discharged from the drill hole through a hose into a 

cyclone where it was collected in a plastic pail. Sampling of the material generated during the 

reverse circulation drilling was conducted at the drill rig using a stainless steel riffle splitter if 

the material was dry and using a rotary splitter situated below the cyclone if the material was 

wet. The cyclone and splitters were cleaned off between samples and, in the case of wet 

samples, the cyclone and splitters were blown out using compressed air and also washed out 

between each sample using clean water. Using a 12.5 cm drill bit and a sample length of 1.52 

m, it is estimated that the original sample weighed 48.3 kg prior to recovery. It is estimated 

that the average recovery was between 90% and 95%, which would indicate that the mass of 

the recovered sample varied between 42 and 45 kg. 

 

The method of splitting the samples derived from the reverse circulation drilling was as 

follows: 

 

1) If the sample was dry, the entire sample interval was collected in a bucket and 

then passed through the riffle splitter twice before the final sample of 21- to 23-kg 

was collected with the remaining 21- to 23-kg rejected. The 21- to 23-kg sample 

was subjected to a second split to obtain two samples of 10- to 12-kg (an original 

and a witness sample). The geologist or one of his helpers (under supervision) had 

previously marked the drill hole number and sample number on the plastic sample 

bags and inserted the sample tag in the sample bag for the original sample. Both 

bags were closed and sealed at the drill with plastic tie wraps and transported to 

the camp facilities. 
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2) If the sample was wet, it was discharged to a cyclone and then passed through a 

rotary cone splitter to divide the sample into two equal portions, one of which was 

automatically rejected and the other collected and simultaneously split into two 

equal halves by means of a mechanism designed for this purpose and installed in 

the lower portion of the rotary splitter (See Figures 13.1 and 13.2). The two 

samples were collected in fabrine (micropore) sample bags to allow retention of 

the solids and the slow dissipation of the drilling water through the pores in the 

sample bags without sample loss. In all cases, a flocculent was used to settle the 

solids including the fine portion prior to tying the fabrine bag. The outside of each 

sample bag was marked with the sampleôs individual number which corresponded 

to the number on the sample tag which was inserted into the sample bag. 

Figure 13.1  

Rotary Cone Splitter Set-up on Drill HoleTF-20 R 

 

 
Photograph provided by Timmins 

 

Figure 13.2  

Close-up of the Final Discharge Splitter Set-up for a Wet Sample on Drill HoleTF-20 R 

 

 
Photograph provided by Timmins 
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All samples from the reverse circulation drilling were prepared at the drill site by the 

TMM/Timmins staff geologists and their assistants. Several times per day a truck was 

dispatched to take the samples to the secure camp storage facilities which were located in the 

Geomaque assay laboratory. These laboratory facilities are currently inactive. 

 

A truck was dispatched twice a week to deliver the samples to the Hermosillo assay 

preparation laboratory of ALS Chemex for the first five reverse circulation drill holes while 

the remaining samples for the drilling program were shipped to the SSP facility, also in 

Hermosillo. 

 

Sample bags containing the blank and standard samples were added into the sequential 

numbering system prior to being shipped to the assay preparation facility in Hermosillo. 

Samples selected as duplicates were split into two separate sequentially numbered samples 

during the sampling process at the drill. 

 

13.1.2 DIAMOND (CORE) DRILLING  

 

For the core drilling, a truck collected the core boxes from each drill site at regular intervals 

during the day. The boxes were loaded into the truck and placed in a crisscross pattern and 

then secured to the truck by ropes to prevent movement on the short drive back to the core 

logging facilities at the camp. 

 

Once the core boxes arrived at the logging facility, the boxes were laid out in order, the lids 

were removed and the core was washed to remove any grease and dirt which may have 

entered the boxes. The depth markers were checked by the geologist and the depth ñfromò 

and ñtoò for each box was noted for both, the top and the bottom covers of each core box to 

ensure that the boxes were correctly recorded. 

 

For the 2006 drilling program, the entire length of the drill hole was sampled from where the 

hole first intersected bedrock to the toe of the hole. The standard sample intervals varied 

from 1 to 2 m in conjunction with the geological and mineral features observed during the 

logging. Some samples were limited to geological boundaries that were less than 1 m, but 

this was only an occasional occurrence. The geologist who was logging the core would begin 

by examining the core to ensure it was intact. During the core logging process the geologist 

would define the sample contacts and designate the axis along which to cut the core with 

special attention placed on the mineralized zones to ensure representative splits. The sample 

limits were marked on the core and also on the side of the box, including the sample number. 

The sample limits were imported into an Excel spreadsheet, which defined the sample 

number and intervals. The sample numbers were marked on the box next to the sample limits 

at the beginning and end of each sample interval or at the centre. See Figure 13.3 for a 

photograph of the geologist logging the core at the San Francisco project. 

 

 

 

 




