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Figure 17-4: Guajes East Deposit Cross Section 
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Table 17-10: Comparison Ordinary Krige Model to Nearest Neighbour Model Los Guajes 
Block Model 

 Blocks Au g/t from 
Ordinary Krige 

Model 

Au g/t from 
Nearest 

Neighbour Model 

Percent 
Difference 

Rock 1 225,718 0.423 0.417 -1.46% 
Rock 2 75,000 0.524 0.599 14.30% 
Rock 3 20,970 0.662 0.790 19.31% 
Total 321,688 0.462 0.484 4.64% 

 

17.5.6 Resource Classification, El Limon and Los Guajes  

AMEC visually reviewed the continuity of resource blocks with gold grades equal to or 
greater than the base case cut-off of 0.9 g/t Au in section and plan.  AMEC concluded 
that the resource model showed good grade and geologic continuity in areas with 15 m 
drill spacing, and adequate continuity for grade interpolation and open-pit mine 
planning along strike and dip in areas with drill hole spacing at 32 m.   

Confidence Limits 

Geostatistics provides an assortment of tools to establish confidence levels on 
resource estimates.  The simplest of these methods involves evaluation of estimation 
variances for large blocks.  This method gives an estimate of global confidence or 
confidence over large areas.  The method is not dependent on the local data.  A more 
complicated method, conditional simulation, incorporates data dependency to 
determine confidence limits. 

Inferred Drill Hole Grid Spacing – El Limon 

Mineral resources were classified as Inferred when a block was located within 35 m of 
the nearest composite and one additional composite from another drill hole was within 
50 m.  Drill hole spacing for Inferred Resources would broadly correspond to a 45 m x 
45 m grid.  

Indicated Drill Hole Grid Spacing – El Limon 

AMEC calculated the confidence limits for determining the appropriate drill grid 
spacing for Indicated Resources.  AMEC considers that Indicated Resources should 
be known within ±15% with 90% confidence on an annual basis (production year).  
The statistical criterion used for Indicated Resources is that a yearly mine production 
should be known to at least ±15% with 90% confidence.  A drill grid spacing of 32 
meters gives a 90% confidence level of ±13% for an annual product increment and is 
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within the suggested limits of ±15%.  A drill spacing of 32 m was selected to ensure 
that the continuity of discontinuous high-grade gold zones, along with the extent and 
shape of the mineralization, is sufficiently delineated to give a reliable estimate of 
tonnes and grade. 

Mineral resources were classified as Indicated when a block was located within 25 m 
of the nearest composite and one additional composite from another drill hole was 
within 35 m.  Drill hole spacing for Indicated Resources would broadly correspond to a 
32 m x 32 m grid. 

Measured Drill Hole Grid Spacing – El Limon 

AMEC calculated the confidence limits for determining appropriate drill grid spacing for 
Measured Resources.  AMEC considers that Measured Resources should be known 
within ±15% with 90% confidence on a quarterly basis (production quarter).  A drill grid 
spacing of 15 m gives a 90% confidence level of ±12% for a quarterly product 
increment. 

Mineral resources are classified as Measured when a block was located within 12 m of 
the nearest composite and two composites from two additional drill holes was within 
18 m.  Drill hole spacing for Measured Resources would broadly correspond to a 
15 m x 15 m grid. 

Los Guajes Deposits 

AMEC performed a similar confidence limits test for the Los Guajes deposits.  The test 
uses the composite CV values, ranges from composite variograms, and an estimated 
annual production rate.  From the confidence limits test and the confidence limits test 
performed on the El Limon deposit the following rules were defined for Measured, 
Indicated and Inferred resource classes for the Los Guajes deposits: 

• Measured - three drill holes within 18 m and one drill hole within 12 m  

• Indicated - two drill holes within 35 m and one drill hole within 25 m 

• Inferred - two drill holes within 50m and one drill hole within 35 m. 

17.6 Assessment of Reasonable Prospects for Economic Extraction 

To assess reasonable prospects of economic extraction as required by the definition of 
Mineral Resource in NI 43-101, the mineralization was confined within a Lerchs-
Grossman optimization, the key parameters of which were the geological and grade 
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continuity of mineralization, and a gold price of US$865/oz.  No additional dilution or 
mining losses were considered within the pit shell, but whole block gold values 
(including internal and contact dilution) were used. 

Mining and process costs and process recoveries were estimated by AMEC from 
internal studies conducted by Teck and benchmark studies of similar projects, as 
discussed in Section 19.1 of this Report.  AMEC estimated mining costs at US$1.30 
per tonne, with an incremental bench cost of US$0.01 per bench per tonne and 
processing costs at US$11.68 per tonne with recoveries ranging from 60% to 91% and 
averaging approximately 88%.  General and administrative costs were estimated at 
US$3.19 per tonne. 

AMEC considered that the mineralized material that displays geological and grade 
continuity, and which falls within a pit shell constructed using these parameters is likely 
to support economic extraction.  The mineralization within the conceptual pit that 
satisfies these requirements equates to a cut-off grade of 0.9 g/t Au being used to 
constrain the mineral resources. 

17.7 Mineral Resource Statement 

Mr Orbock is the QP for the mineral resource estimate for the El Limon deposit.  Mr 
Hertel is the QP for the mineral resource estimate for the Los Guajes deposits.  
Mineral resources have an effective date of 6 October 2009.   

Mineral resources for the Project are summarized in Table 17-11.  Mineral Resources 
are reported as undiluted and in-situ grades.   

Table 17-12 shows the sensitivity of undiluted tonnes and grade to the use of different 
gold grade cut-offs, namely 0.6 g/t Au, 0.9 g/t Au and 1.2 g/t Au.  The material reported 
in the table is contained within the US$865 open pit shell. 
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Table 17-11: Morelos Undiluted Mineral Resource Estimate, Effective Date 6 October 
2006, E. Orbock, MAusIMM, and M. Hertel, P.Geo. 

Deposit Resource Tonnes Grade Gold 
 Category (000) (Au g/t) (000 oz) 
El Limon Measured 1,724 3.47 193 
 Indicated 16,547 3.30 1,754 
Sub-Total Measured + Indicated 18,271 3.31 1,947 
Los Guajes East & West Measured 279 2.69 24 
 Indicated 10,271 3.02 997 
Sub-Total Measured + Indicated 10,550 3.01 1,021 
Total Measured + Indicated 28,821 3.20 2,968 
El Limon Inferred 6,584 3.2 669 
Los Guajes East & West Inferred 2,087 3.3 221 
Total  Inferred. 8,671 3.2 890 

Notes: 
1. Mineral Resources are reported above a 0.9 g/t Au cut-off grade. 
2. Mineral Resources are reported as undiluted. 
3. Mineral Resources are reported within a conceptual pit shell 
4. Mineral Resources are reported using a long-term gold price of US$865/oz, mining costs at US$1.30 per tonne, 

with an incremental bench cost of US$0.01 per bench per tonne and processing costs at US$11.68 per tonne with 
recoveries ranging from 60% to 91% and averaging approximately 88%.  General and administrative costs were 
estimated at US$3.19 per tonne. 

 

Table 17-12: Sensitivity of Morelos Mineral Resource to Cut-off Grade 

Au g/t 
Cut-off Resource Class Tonnes 

(000) 
Grade  
(Au g/t) 

Gold  
(000 oz) 

0.6 Measured and 
Indicated 36,067 2.71 3,139 

 Inferred 10,687 2.7 937 

0.9 Measured and 
Indicated 28,820 3.20 2,968 

 Inferred 8,670 3.2 890 

1.2 Measured and 
Indicated 24,115 3.69 2,810 

 Inferred 7,252 3.5 842 
Notes:  Base case cut-off grade used in Mineral Resource estimate indicated in grey. 
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18.0 ADDITIONAL REQUIREMENTS FOR TECHNICAL REPORT ON 
DEVELOPMENT PROPERTIES AND PRODUCTION PROPERTIES 

As the Project is not at a development or production stage, this section is not relevant 
to the Report. 
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19.0 OTHER RELEVANT DATA AND INFORMATION 

19.1 Conceptual Mining Parameters 

19.1.1 Open Pit Optimization 

The block models for the Los Guajes and El Limon deposits were reblocked to 
optimize performance in the pit optimization routine.  All material that had been 
assigned Measured, Indicated and Inferred classifications were included in the 
evaluation. 

The deposits were modeled using Datamine NPVScheduler® optimization software.  
This software builds an economic model using metal grades, densities and reserve 
classification from the block model in conjunction with input parameters (metal prices, 
mining and processing costs and processing recoveries).  The software then utilizes 
the Lerchs-Grossman algorithm to evaluate pits by net present value.  The ultimate pit 
represents the largest possible pit using the economic model and geotechnical 
constraints.  This ultimate pit was selected for mineral resource reporting. 

19.1.2 Open Pit Optimization Parameters 

Metal Price 

The gold price used in the pit optimization study was $865/oz.  This price represents 
AMEC’s current long-range guideline gold price for resource estimation. 

Density 

The reserve models contained values for density for each mineralization type and a 
value of 2.8 t/m³ was applied to all waste blocks. 

Mining Cost 

The base mining cost used in the pit optimization study was $1.30/t mined.   

For optimization at El Limon, the base mining cost was $1.30/t at the 795 m elevation 
and above.  Below the 795 m elevation, the mining costs were incrementally increased 
by $0.01 per 7 m bench per tonne. 

For optimization at Los Guajes, the base mining cost was $1.30/tonne at the 675 m 
elevation and above.  Below the 675 m elevation, the mining costs were incrementally 
increased by $0.01 per 7 m bench per tonne. 
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Processing Cost 

AMEC used an assumed processing cost in the pit optimization study of $11.68/t 
mineralized material processed.  A refining charge of $2/oz of gold recovered was 
applied. 

Processing Recoveries 

Table 19-1 details the recoveries by mineralization type that were used in the 
optimization study. 

Overhead Costs 

The overhead (G&A) cost used by AMEC in the pit optimization study was $3.19/t 
mineralized material processed.   

Geotechnical Assumptions 

Pit slopes were developed using information from internal studies completed by and on 
behalf of Teck.  Figures 19-1 and 19-2 show the domains and slopes associated with 
El Limon and Los Guajes respectively.  AMEC considered the information reasonable 
for the purposes of resource estimation. 

19.2 Risk and Opportunity Assessment 

AMEC identified major risks and opportunities so as to develop a list of 
recommendations for Gleichen for future work in Section 21.   

19.3 Risks 

Mineral Resources in Section 17 of this Report are reported as undiluted.  Depending 
on mining rate and equipment selection, the amount of dilution could be substantial.  
This in turn may have a significant impact on the amount of tonnes milled and head 
grades sent to the mill in any projected mining scenario. 
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Table 19-1: Mill Recoveries by Mineralization Type for Optimization 

Mineralization Type Mill Recoveries 
Skarn 91% 
Retrograde Skarn 87% 
Oxide 90% 
Breccia 60% 
Argillic Intrusive 88% 
Intrusive 88% 
Hornfels 88% 
Marble 88% 

 
Figure 19-1: Slope Regions for the Proposed El Limon Pit 
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Figure 19-2: Slope Regions for the Proposed Guajes Pits 

 

Land tenure is a key milestone in the permitting stage of the project since secure 
tenure must be demonstrated at the time Project development permit applications are 
made.  At least 800 ha of land may be required for Project development.  The required 
lands are ejito lands and are estimated to be split more or less equally between the 
Fundicion/Real del Limon ejido and the Balsas Norte ejido.  In other development 
projects in Mexico, acquisition of lands have raised difficult social issues that have led 
to inequities in terms of benefits realized by landowners and a lack of peaceful 
enjoyment of acquired lands and certainty of unfettered access to the lands acquired 
to support new projects.   

Secure tenure will also be required to support declaration of mineral reserves, as 
mineral reserves must take into account such material inputs as environmental, 
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permitting, legal, title, taxation, socio-economic, marketing, political or other relevant 
issues.   

The Project is located in an economically-depressed area and the community of Nuevo 
Balsas was characterized as fractured and fragile.  The community and the region 
suffer from lack of economic activity and jobs and poor health and education facilities.  
Community engagement and a process of communication with the communities in the 
area of influence of the Project will be critical to Project development.   

The El Limon and Los Guajes deposits are located in rugged terrain.  Developing 
access routes to the mining operations will be challenging, and will require significant 
time prior to production to establish. 

Locating a tailings impoundment with a good tailings storage to dam volume 
relationship could be difficult due to the terrain.   

Infill drilling of the El Limon deposit was not completed due to land access issues 
encountered by Teck.  The confidence in the skarn mineralization in this portion of the 
mineral resource is affected by the existing relatively wider-spaced drilling in the area.  

19.4 Opportunities 

There is potential for upgrades in mineral resource confidence categories when infill 
drilling is performed at El Limon. 

The current Project mineral resources are estimated for two deposits.  However, 
Teck’s exploration programs identified a further six prospects, all of which have 
significant exploration potential to host skarn-style gold mineralization.   

In addition to these known targets, the Project has considerable remaining grass-roots 
gold exploration potential.  Only a small percentage (25–30%) of the geologically-
prospective area around the margins of the intrusion has been tested to date.  The 
contact zone of the stock and sedimentary rocks remains highly prospective.  The 
'favourable' Morelos/Mezcala contact horizon projects well south of Los Guajes, across 
the river, and bends east along the entire Media Luna ridge; this entire contact zone 
adjacent to the principal stock contact is also highly prospective. 

Identification of additional mineral resources at a lower elevation than the El Limon and 
Los Guajes deposits could have a significant impact on Project economics, as 
potentially; mining operations at lower-elevation deposits could offset the pre-
production costs and timing of road access to the upper-elevation El Limon and Los 
Guajes deposits. 
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Alternatives should be investigated to determine the best method of transporting mined 
mineralized material from the open pit site to any proposed plant site.   

Consideration could be given to trade-off study that considers a combined open pit and 
underground operation, rather than the current open-pit only scenario.   
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20.0 INTERPRETATION AND CONCLUSIONS 

The following interpretations and conclusions are appropriate to the Project. 

AMEC was provided copies of expert documents showing the mining tenure held by 
Minera Media Luna in the area for which Mineral Resources are estimated to be valid.  
Surface rights negotiations will be required to support mining operations in the 
proposed mining area.  Negotiations will be required for surface rights for additional 
lands including road rights-of-way, and port facilities.   

Current permits have allowed exploration and supporting testwork to be conducted 
under appropriate Mexican laws.  Additional permits are required for Project 
development. 

Present environmental liabilities are believed to be limited to the exploration camp and 
road network established to support drill programs.  AMEC notes that maps and plans 
show artisanal workings; there is an expectation that there will be surface disturbances 
and potentially contamination associated with these sites.  Environmental permits for 
Project development have to be secured.   

The Project geology and mineralization is sufficiently well established to support 
mineral resource estimation.   

Work programs included geological mapping, geophysical surveys, geochemical 
sampling, channel and trench sampling, age dating, petrography, mineralogical 
studies, and Quick bird imagery, and drilling.  Drilling between 1997 and 2008 
comprised 608 drill holes (98,357 m), including 545 core holes (87,904 m) and 63 RC 
holes (10,453 m).  Completed exploration programs were appropriate to the 
mineralization style.  To date, two major deposits, and four prospects, together with a 
number of exploration targets have been identified.   

The mineral resource estimate is based on 535 drill holes (83,067 m) and 1,534 m of 
channel sample data from 20 channel sample lines.  Gold grades were estimated 
using ordinary kriging.  Mineralization was confined within a conceptual open pit shell, 
which used economic parameters estimated by AMEC from internal studies conducted 
by Teck and benchmark studies of similar projects. 

Metallurgical testwork completed to date indicates that the mineralization within the 
Los Guajes and El Limon deposits is non-refractory.  Metallurgical tests were 
performed on samples that were considered representative of the mineralization.  
Recovery figures used to support the conceptual open pit shell are based on 
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metallurgical testwork.  Any planned process route would be able to be based on 
conventional technology.   

This Report has shown that technical work supporting the mineral resource estimate 
has been prepared to different levels of detail.  It is recommended that Gleichen follow 
a structured approach to Project advancement, with functional areas that have been 
identified as the least advanced to be the initial focus of future work.  Specifically, 
AMEC recommends that Gleichen focus their efforts on updating the geology, infill 
drilling, re-estimating resources, and reviewing metallurgical, geotechnical, 
environmental, and mining data for the Project prior to, or during progression to, a 
feasibility assessment.  These areas of the study are currently the least optimised and 
at are not sufficiently detailed to support a feasibility assessment at this point.  
However, any deficiencies could be remedied during progression to a feasibility study. 
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21.0 RECOMMENDATIONS 

AMEC considers that there are sufficient data available for Gleichen to proceed with 
the following two-stage program.  The Phase 1 program is designed to identify and 
subsequently remedy any deficiencies noted in the internal Teck studies; Phase 2 is 
partly contingent on the results of Phase 1 and comprises a feasibility study if the 
results of Phase 1 are sufficiently encouraging to support progression to feasibility. 

21.1 Phase 1 Work Program 

AMEC estimates the Phase 1 work program will take approximately 6–12 months to 
complete and cost between US$13.3 M and US$13.7 M.   

21.1.1 Independent Analysis In-house Studies Completed By Teck  

A detailed independent and comprehensive review should be conducted to validate 
Teck’s internal studies in order to identify any deficiencies prior to undertaking a 
feasibility study.  If any deficiencies are noted, remedial action would add additional 
time and cost to the Phase 1 program.  Estimated cost of independent analysis is 
US$85,000–$100,000. 

If any deficiencies are noted, remedial action would add additional time and cost to the 
Phase 1 program.  Estimated additional time for remedial work could be as much as 
nine months and costs could reach as much as US$3 M.   

21.1.2 Infill and Step-out Drilling 

For each deposit, AMEC recommends that Gleichen select at least three short 
sections and two long sections for core hole review/partial relogging.  From this, 
Gleichen should construct basic cross sections based on this re-evaluation and look 
for areas of agreement/disagreement with Teck modelling.  Where areas of 
discrepancy occur, a list of highest priority infill drill holes should be compiled.  
Assuming a total drilling cost, including assays, of US$200/m, AMEC has estimated 
that approximately 5,000 m of drilling, in 30 drill holes, may be required.  Estimated 
cost:  $1 M. 

Special attention should be paid to areas on the periphery of the known mineralized 
areas where mineralization has been interpreted to ‘end’ based on the results of a 
single drill hole, or where known mineralization has not been adequately closed-off by 
drilling.  Assuming a total drilling cost, including assays, of US$200/m, AMEC has 
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estimated that approximately 5,000 m of drilling, in 30 drill holes, may be required.  
Estimated cost:  $1 M. 

The El Limon deposit requires additional infill drilling to support potential upgrades in 
mineral resource confidence categories.  Assuming a total drilling cost, including 
assays, of US$200/m, and a final approximate drill spacing for the deposit of 32 m x 
32 m, AMEC recommends about 14,000 m of drilling, in approximately 90 drill holes.  
Estimated cost: US$2.8 M. 

21.1.3 Resource Models 

On review of the geological logging of rock codes, AMEC noted high-grade assays that 
are coded as marble and intrusive that are contiguous with high-grade skarn codes.  
Drill hole geological logging should be revisited after assays are entered into the 
database and before grade estimation.  Estimated cost: US$10,000– US $20,000. 

Some lithological intervals were noted to be missing the relevant geological code.  The 
missing code should be established, either from the original geological logs, or by core 
re-logging where appropriate.  Estimated cost: US$10,000– US $20,000. 

Review the assay database, and identify which composites used in the resource model 
are flagged as “mineralized”, and identify composites in contact with mineralization-
grade composites.  Samples within such composites that have not been fire assayed 
should then be fire assayed regardless of their aqua regia gold grade.  Estimated cost: 
US$25,000–US40,000. 

Review that skarn logging code in database match those on drill logs.  AMEC noted 
that a relative high error rate of above 3% is due to mismatched skarn codes between 
the database and original drill logs.  Estimated cost:  US$10,000– US $20,000. 

Pulp samples from the channel sampling campaign should be re-assayed following 
QA/QC protocol of inserting CRMs, blanks, and duplicates.  Estimated cost: 
US$20,000. 

Geology staff should create lithology models based on detailed cross sections and 
long sections at 35 m spacing.  Lithology boundaries from cross- and long-sections 
should then be projected onto bench plans from which bench level lithology polygons 
are drawn using input from the geological staff.  Bench lithology polygons would then 
extruded to bench height and used to develop the resource model.  Estimated cost:  
Included in feasibility study in Phase 2 recommendations. 
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21.1.4 Metallurgical Testwork 

Additional metallurgical variability testwork should be performed on materials from the 
latest Teck drilling programs which have not been previously tested.  Additional 
hardness testwork is required to resolve discrepancies identified between JKTech and 
G&T.  Estimated cost: US$50,000–US$75,000. 

21.1.5 Infrastructure  

A study should be performed to assess the most appropriate infrastructure locations.  
Key areas that may require trade-off studies include plant and mining infrastructure 
location, tailings dam location, road access to deposits, and use of conventional truck 
haulage versus trolley-assisted haulage.  Estimated cost:  US$20,000–US$50,000. 

21.1.6 Site Survey 

The existing aerial survey is not accurate enough for development purposes.  A new 
survey should be flown with sufficient accuracy to support engineering design.  
Estimated cost: US$100,000–US$200,000. 

21.1.7 Exploration 

Given the size of the Project, and the abundance of prospective target areas, a grass-
roots exploration program should be initiated.  Key aims of the program area continued 
exploration of previously-identified outlying prospects (e.g. Atzcala, Querenque), and 
exploration of outlying unexplored or lightly-explored target areas based on 
reconnaissance knowledge and generation of new targets through further geological 
work.   

For the first twelve months of exploration work, exploration work programs should 
include geological data compilation (US$50,000), geophysical and related surveys 
($500,000), provision for work and geological crews (US$850,000), road and drill pad 
construction (US$200,000), and security and land management ($100,000).  In 
addition, AMEC has made provision for management costs and consultant hire 
($US200,000).  Estimated cost of exploration programs prior to drilling: US$1.9 M. 

AMEC has allocated about 18,000 m to grass-roots exploration drilling, assuming a 
total drilling cost, including assays, of US$200/m, in approximately 110 drill holes.  
Estimated total cost: $3.6 M. 
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21.2 Phase 2 Work Program 

When Teck Resource’s internal studies have been independently validated as to being 
accurate and complete, AMEC is of the opinion that Gleichen will be able to update the 
cost estimates used in the study and commence a feasibility study.  The study can 
commence while the infill and step-out drill program results are underway.  The 
remaining work recommended in Phase 1 can be incorporated into the feasibility study 
as and when results are available.   

Depending on the results of the review portion of Phase 1, AMEC estimates that a 
feasibility study on the Morelos Project could take between twelve and eighteen 
months to complete, and range in cost from US$3 M to US$10 M, where $3 M is a 
typical feasibility study cost estimate using third-party consultants, and $10 M 
represents an upper limit assuming significant additional work could be required.   

Such a study will not be predicated on the results of the recommended exploration 
drilling, but results of the drilling should be continuously monitored in case a significant 
new discovery is made during the term of the feasibility study that could be 
incorporated into the study. 

In addition to the feasibility study, AMEC estimates approximately US$1 M to US$3 M 
may be required to support an environmental impact study.   

AMEC has not estimated costs associated with permitting the Project.  Such costs will 
be dependent on the outcome of talks and negotiations with local stakeholders, and 
until such consultation has been undertaken, no reliable estimate of the permitting 
costs is possible.   
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