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1.0 SUMMARY   

 

Mine Development Associates (ñMDAò) has prepared this independent technical report on the San Felipe 

project, located in Sonora, Mexico, at the request of Americas Silver Corporation (ñAmericas Silverò or 

the ñCompanyò).  The purpose of this report is to provide a technical summary and updated mineral 

resource estimate on the San Felipe project.   

 

This report and the resource estimates have been prepared in accordance with the disclosure and reporting 

requirements set forth in the Canadian Securities Administratorsô National Instrument 43-101 (ñNI 43-

101ò), Companion Policy 43-101CP, and Form 43-101F1, as well as with the Canadian Institute of 

Mining, Metallurgy and Petroleumôs ñCIM Definition Standards - For Mineral Resources and Reserves, 

Definitions and Guidelinesò (ñCIM Standardsò) adopted by the CIM Council on May 10, 2014. 

 

Americas Silver is a Canadian reporting issuer listed on the Toronto Stock Exchange (ñTSXò) and New 

York Stock Exchange (ñNYSEò) exchange.  The Companyôs corporate office is in Toronto, Canada.  

Americas Silver is involved in the acquisition, exploration, development and mining of silver and base 

metal properties in North, Central and South America. 

 

1.1 Property Description and Ownership 

 

The San Felipe project is located in the Sonora River basin in the state of Sonora, northwest Mexico, 

within the San Felipe de Jesús and Huépac municipalities.  The project is located 160 km north-northeast 

of the city of Hermosillo, Sonoraôs capital city, and 6 km west of the village of San Felipe de Jes¼s. 

 

The San Felipe property consists of approximately 16,265 ha of mineral concessions under lease from the 

government of Mexico.  The area is covered by 14 mineral concessions, all of which have been titled as 

Mining Concessions, according to Mexican mining law.  The titles are valid for 50 years from the date 

titled and can be renewed for another 50 years.  All of the concessions are held by Minera Hochschild 

Mexico S.A. de C.V. (ñHochschildò).   

 

The part of the project area that covers the resource is all in the municipality of San Felipe de Jesús and 

the surface rights are owned by the San Felipe ejido.  A surface access agreement has been in place with 

the San Felipe ejido since 2008 providing the owner, or current option holder of the concession, rights to 

conduct exploration, development work and exploitation in a defined 1,596.5 ha area.   

 

On March 2, 2017, Americas Silver entered into an agreement with Impulsora Minera Santacruz S.A. de 

C.V. (ñImpulsoraò), a wholly-owned subsidiary of Santacruz Silver Mining Ltd. (ñSantacruzò), to 
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acquire an option agreement (the ñSan Felipe Option Agreementò) between Impulsora and Hochschild.  

By acquiring the San Felipe Option Agreement, Americas Silver will have the right to acquire a 100% 

interest in the San Felipe property for total consideration of $15 million in cash.  

 

Upon completion of the balance of payments to Hochschild totaling, at the time of this report, 

$7,000,000 plus applicable VAT on or before December 31, 2018, 100% of the Property will have been 

acquired by the Company, free of any underlying net smelter return royalties.   

  

The San Felipe property is not encumbered by any royalties to land holders, concession holders or former 

project operators, exclusive of government obligations that exist in Mexico for producing mines. 

Additionally, no royalties exist as part of the option agreement between Hochschild and Americas Silver. 

 

Except for reclamation associated with past drilling (surface roads and drill sites), there are no known 

environmental liabilities on the property. Americas Silver has all the required permits to conduct work on 

the property.  The author is not aware of any other significant factors and risks that may affect access, 

title or the right or ability to perform work on the property. 

 

1.2 Exploration and Mining History  

 

Mining on the San Felipe Property dates back to about 1900 with workings developed on the Artemisa, 

Cornucopia, La Ventana, San Felipe and Lamas structures. The first known company to work in the area 

was the Artemisa Mining Company which operated the Artemisa Mine from 1920 to 1944.  No historical 

mine production records are available from this period, but average production is estimated at up to 

100 tonnes/day. Mining was suspended in 1944 due to low metal prices. 

 

Mining resumed again briefly from 1957 to 1959, and then again from 1963 to 1968. No records 

exist, but total production from this time is estimated at around 100,000 tonnes of ore. 

 

The property was then briefly owned by Metalurgica Peñoles (ñPeñolesò) before being sold to 

Minera Serrana (ñSerranaò) in 1973. Serrana constructed a 100 tonne/day flotation plant processing 

ore from the San Felipe district until 1991. Total production from this time was 

approximately104,000 tonnes at average grades of 10.4% zinc, 2.6% lead, 0.3% copper, and 75.7 g 

silver per tonne. No production has occurred from the property since 1991. 

 

Modern exploration began in 1998 when Boliden Ltd, after completing a surface geochemical sampling 

program along with airborne and ground geophysical surveys, drilled 26 diamond-core (ñcoreò) holes 

within the San Felipe property.  Boliden completed work in 1999. 

 

Hochschild purchased the property and conducted reconnaissance mapping and geochemical sampling in 

2006 and 2007, and drilled 183 holes in 2006 through 2008.  The drilling targeted the La Ventana, San 

Felipe, and Las Lamas structural zones, leading to an initial estimation of potential resources.  Work 

associated with potential future mine development included the drilling of 26 development holes (mill site 

condemnation, geotechnical, hydrological, etc.), along with the construction of a decline accessing the La 

Ventana deposit.  Hochschild stopped work on the project in 2008.  
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Santacruz optioned the property from Hochschild and completed additional geochemical sampling before 

drilling 126 core holes in 2013 and 2014.  The drilling followed up on Hochschildôs results at La Ventana 

and San Felipe, along with testing other vein targets at Transversales, Artemisa-Cornucopia, and Santa 

Rosa.  

 

Americas Silver optioned the property in 2017 and drilled six core holes for confirmation and 

geotechnical purposes; three of these targeted the La Ventana zone and three were within the San Felipe 

zone. 

 

1.3 Geology and Mineralization 

 

The San Felipe project is located in the San Felipe mining district within the southeast end of the North 

American Block, northeastern Sonora, Mexico.  The San Felipe district represents a cluster of deeply-

eroded, late-Mesozoic, distal skarn-type, Pb-Zn-Ag vein deposits. These deposits are hosted within 

the upper plate of the El Amol detachment fault, hypothesized as a mid-crustal basal detachment 

associated with Miocene extensional tectonics. It is proposed that the San Felipe deposits detached 

from the Aconchi batholith leaving their roots several kilometers west. 

 

The oldest rocks exposed in the San Felipe district, and the primary host to San Felipe 

mineralization, belong to a Lower Cretaceous sequence that includes andesitic lavas and tuffs 

interbedded with siltstone and rare lensoidal-shaped, discontinuous beds of micritic limestone. The 

Cretaceous rocks, which are metamorphosed to siliceous hornfels or altered to chlorite-albite-

epidote, are named the Lower Metamorphic Sequence (ñLMSò) in the project area. Small isolated 

dikes of the San Felipe rhyolite porphyry and sills of fragmental rhyolite porphyry intrude the LMS 

in the central part of the district; whereas, the Aconchi granite pluton dominates in the south part of 

the district. 

 

Vein systems in the LMS are hosted in steeply dipping and easterly-striking fault zones hypothesized 

as right lateral, oblique-slip normal faults.  Veins are crosscut by N-S trending fracture zones and 

northwest-striking normal faults.  The northwest-striking normal faults are hypothesized as listric 

extensions from the detachment surface that displace all veins and porphyry intrusions.  Geologic 

estimates suggest that upper-plate rocks were displaced approximately 40 km east-northeast from the 

original location; however, the roots of the San Felipe vein system have never been found and likely 

were eroded. 

 

The district hosts five principal vein systems, containing structurally-controlled massive sulfide and 

quartz-sulfide mineralization, that include Artemisa-Cornucopia, Las Lamas, San Felipe, Transversales 

and La Ventana.  Primary minerals are sphalerite, galena, pyrite, and magnetite, with lesser native silver, 

chalcopyrite, arsenopyrite, scheelite, and covelite within a gangue of garnet, pyroxene, epidote, quartz, 

rhodonite, and carbonate.  Quartz-sulfide veins are late and crosscut all rock types. Hydrothermal fluid 

flow paths followed the dike margins and the same fractures and minor faults that controlled the rhyolite 

porphyry intrusions. The mineralized veins occur with larger encompassing structural zones and the 

potentially economic veins can be stacked and/or discontinuous due to post-mineral fault movement. 
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1.4 Project Database  

 

The San Felipe database contains records for a total of 68,929 m of drilling in 342 holes in the San Felipe 

property.  Core drilling accounts for approximately 95% of the meters drilled and reverse circulation 

(ñRCò) drilling accounts for the balance.  Americas Silver drilled six core holes in 2017, all other project 

drilling was completed by historical operators from the late 1990s through 2014. Except for 21 vertical 

development holes drilled by Hochschild, the drilling is inclined to best target the near-vertical 

mineralized structures.   

 

The project assay database contains 15,782 sample intervals containing Au, Ag, Cu, Pb, and Zn data. Of 

this total, 14,732 are within the four mineral resource areas and 7,771 are within the modeled domains 

and contribute data to the mineral resource estimate. 

 

Of the project-wide drill total within the current database, 293 holes (275 core and 18 RC) for a total of 

60,682 m are within or directly adjacent to the four San Felipe project resource areas and contribute data 

used in the current resource models. Drilling targeting the La Ventana deposit totals 129 holes, though 

about two/thirds of these holes are north-directed angle holes collared on Peñoles ground to the 

immediate south of Americasô La Ventana concession. All of the project drill data, including drill data on 

Peñoles ground, were used in the grade estimate, though those portions of the model outside the 

concession boundary were not included in the current mineral resources. 

 

The San Felipe project data is in UTM NAD27 Zone 12 coordinates. 

 

 

1.5 Metallurgical Testing and Mineral Processing 

 

Hochschild and Santacruz conducted metallurgical testing in 2008 and 2014, respectively.  The studies 

included: 

¶ scoping-level flotation tests, 

¶ bulk mineralogy analyses, and 

¶ process flowsheet evaluations. 

 

The results of this testwork indicated estimated recoveries for sulfide mineralization of 86% for Pb and 

Zn, and 80% for Ag. The testing did not produce a viable copper concentrate. This information is being 

used within this report solely for the purposes of deriving appropriate metal equivalencies and reasonable 

and appropriate cutoffs for mineral resource reporting. 

 

 

1.6 Mineral Resource Estimate 

 

The mineral resource estimates reported in this technical report occur within the La Ventana, San Felipe, 

Las Lamas, and Transversales vein systems.   
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Upon completion of the database validation process, MDA constructed four sets of cross sections, one for 

each of the vein systems.  The drill-hole information, including geology, metal grades, and the 

topographic surface were plotted on the cross sections.   

 

The assay statistics were analyzed for the La Ventana deposit and then also with all four deposits 

together.  Due to the good to excellent correlation, both statistically and spatially, seen between zinc and 

the three other primary metals (lead, silver and copper), the zinc assay values were used to create distinct 

mineral domains.  These domains represent low-grade (domain 100), mid-grade (domain 200) and high-

grade (domain 300) assay populations which can be correlated with specific geologic characteristics.   

Though the database contains gold values, the gold mineralization is generally very low-grade and shows 

less correlation with the other metals. It is possible that the gold represents another minor mineralizing 

event. Accordingly, gold was not included in the data evaluation or in the grade estimate.  

 

Approximate locations of the historical San Felipe and Las Lamas workings were noted on the cross-

sections and excluded from the mineral domain interpretations and therefore removed from consideration 

within the mineral resource estimate.  

 

The zinc mineral-domain polygons were used to code drill samples and control grade estimation for all 

four metals.  Quantile plots, along with domain statistics and spatial location of higher-grade samples, 

were made to assess validity of these domains and to determine capping levels for the individual mineral 

domain metal populations.  Compositing was done to 1.5 m down-hole lengths (half the modelôs vertical 

block size), using the capped assays and honoring all mineral-domain boundaries.  The volume inside 

each mineral domain was estimated using only composites from inside that domain. The final block-

diluted metal grade assigned to each model block is a volume-weighted average based on the proportion 

of each domain within the block. 

 

The density values used in the current resource model and mineral resource estimate are based on 875 

density measurements collected by Santacruz from drill core in the San Felipe project area.  MDA 

grouped the density samples by zinc mineral domains and analyzed the data for each deposit and then in 

total for all deposits.  The density values used in the model are 2.65g/cm3 for background and domain 

100, 2.9 g/cm3 for domain 200, and 3.25 g/cm3 for domain 300. As with the assay data, the density 

assigned to each model block is a volume-weighted average based on the proportion of each domain 

within the block. 

 

Separate orthogonal block models were created for each of the four deposits. All have a 2 m by 2 m by 3 

m block size that is appropriate for the application of underground mining methods. The mineral domain 

cross sections were sliced to levels on 3 m intervals to coincide with the center of each row of blocks in 

each of the four models.  The sliced mineral domains were reinterpreted on those 3 m intervals, and these 

interpretations were used to code the block models with the percent of block in each mineral domain. 

 

Grade estimation used inverse distance to the third power (ñID3ò) to interpolate grades into the domains, 

as this technique was judged to provide results superior to those obtained by ordinary kriging.  Ordinary 

kriging and nearest neighbor estimates were also made as checks on the ID3 estimate.  To aid in 

determining search distances, variograms for zinc were made in numerous orientations and at various lag 

lengths. The La Ventana deposit provided the most useful variograms and these distances were used in all 

four deposits.  
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The mineralization within each deposit has a unique orientation and the search ellipsoids reflect these 

different orientations. Two search orientations are used in the La Ventana deposit to indicate the change 

from a near-vertical structure/vein orientation in the upper and eastern portions of the deposit, to a south-

dipping orientation in the lower and western portions of the deposit. 

 

The Las Lamas and Transversales estimated resources are restricted to an Inferred classification due to 

the relatively widely spaced drilling and uncertain continuity. The criteria for assigning an Indicated 

classification to a La Ventana or San Felipe mineralized block are that the average distance to the nearest 

two drill holes, with at least one composite sample per drill hole, is no greater than 35 m.  The samples 

used for the classification criteria are independent of the modeled domains.   

 

Table 1.1 shows the project total reported mineral resources along with the reported mineral resources for 

the four deposits, all reported at a 2.5% ZnEq grade.  Copper has been excluded from the reported mineral 

resources due to its generally low-grade, uncertain metallurgy, and erratic QA/QC data.  The San Felipe 

resources are based on exploitation by underground mining methods.  
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Table 1.1 San Felipe Project Reported Mineral Resources  

 

  

1. CIM Definition Standards were followed for mineral resource estimates. 

2. Mineral resources are fully diluted to the 2mx3mx2m block size and estimated at a cut-off grade of 2.5% zinc   

equivalent (ñZnEqò). 

3. ZnEq is calculated using the formula: %ZnEq = %Zn + (1.054 * %Pb) + (0.017 * g Ag/t).  This formula uses 

metal prices of US$18.00/oz Ag, US$1.05/lb Pb, and US$1.05/lb Zn, along with expected metal recoveries. 

4. Numbers may not add due to rounding. 

The primary risk with the resource model is continuity of mineralization within the structural zones.  

Multiple vein intervals can be encountered in one hole and correlating individual vein or massive sulfide 

intervals between drill holes carries some uncertainty.  Moderate to poor core recovery is common, 

though core recovery versus zinc grade analyses indicates that metal grades decrease with lower core 

recovery so the resource estimate is potentially conservative. There is minor uncertainty in hole locations 

Tonnes

Classification (000) Zn (%) Ag (g/t) Pb (%)
Zn lbs 

(000)

Ag oz 

(000)

Pb lbs 

(000)

Indicated 4,685 5.42 60.6 2.48 559,714 9,125 255,899

Inferred 2,008 3.57 48.2 1.43 157,845 3,110 63,166

Tonnes

Zone (000) Zn (%) Ag (g/t) Pb (%)
Zn lbs 

(000)

Ag oz 

(000)

Pb lbs 

(000)

La Ventana 3,846 5.44 55.0 2.62 461,589 6,802 222,038

San Felipe 839 5.30 86.1 1.83 98,125 2,323 33,861

Total 4,685 5.42 60.6 2.48 559,714 9,125 255,899

Tonnes

Zone (000) Zn (%) Ag (g/t) Pb (%)
Zn lbs 

(000)

Ag oz 

(000)

Pb lbs 

(000)

La Ventana 675 2.95 29.8 1.99 43,912 646 29,658

San Felipe 398 4.53 67.7 1.46 39,753 866 12,814

Las Lamas 351 5.75 82.6 0.25 44,478 932 1,935

Transversales 584 2.31 35.5 1.46 29,702 666 18,759

Total 2,008 3.57 48.2 1.43 157,845 3,110 63,166

MINERAL RESOURCE ESTIMATE AS OF MARCH 15, 2018

Americas Silver Corporation - San Felipe Project

Grades Contained Metal

Americas Silver Corporation - San Felipe Project

Grades Contained Metal

INDICATED MINERAL RESOURCE ESTIMATE AS OF MARCH 15, 2018

Americas Silver Corporation - San Felipe Project

Grades Contained Metal

INFERRED MINERAL RESOURCE ESTIMATE AS OF MARCH 15, 2018
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due to a lack of downhole surveys and some original collar surveys.  None of these risks are high enough 

to preclude classifying portions of the San Felipe and La Ventana deposits as Indicated mineral resources.  

 

1.7 Conclusions and Recommendations 

 

The San Felipe resource models reflect the structurally-related, vein-style massive sulfide distal skarn 

mineralization as interpreted for the four deposits.  The potentially economic (>2.5% ZnEq) sulfide veins 

are usually 2 to 10 m wide and occur within the much wider near-vertical structural zones marked by 

strongly silicified, weakly brecciated, andesite country rock.  There is significant pre- and post-mineral 

fault displacement within, and apparently sub-parallel to the structural/mineral zones that often disrupts 

continuity of the mineralized veins. 

 

It is believed that the current mineral resource model and estimate is a reasonable portrayal of the San 

Felipe structure/vein deposits and can be used in future economic analyses.  The resource is open at depth 

at San Felipe and Transversales, while the La Ventana deposit is limited in growth due to current land 

constraints from concession boundaries. Additional core drilling at Las Lamas, San Felipe, and 

Transversales would likely allow for the conversion of Inferred resources to Indicated resources, while 

also potentially expanding the current resources. 

 

MDA believes that the San Felipe project is a project of merit and warrants additional exploration and 

development work. The recommended work would include core drilling, along with geochemical and 

geophysical analyses to assist in target generation, plus additional metallurgical testing.  The 

recommended work totals approximately $2.0 million. 

 

Continued core drilling is recommended in order to: 

¶ upgrade and expand the resources at San Felipe, Las Lamas, and Transversales;  

¶ provide material for additional metallurgical and geotechnical testing at Las Lamas and 

Transversales; and 

¶ increase the project-wide resources by targeting additional vein systems such as at Artemisa-

Cornucopia. 

 

A flexible drill program of approximately 10,000 meters of drilling is recommended to complete the 

above tasks.  Total costs for the drill program would be approximately $1,500,000.  

 

Additional metallurgical testing is recommended at La Ventana and San Felipe along with initial testing 

of Las Lamas and Transversales mineralization.  The drill plan would allow for the infill and expansion 

drilling to also provide samples for the proposed metallurgical testing. Costs for the metallurgical testing 

would be approximately $300,000.    

 

Upon drilling completion, and positive drill and metallurgical results, an updated mineral resource 

estimate and a preliminary economic assessment (ñPEAò) is recommended.  The estimated cost, including 

the accompanying technical reports, is approximately $150,000. 
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2.0 INTRODUCTION AND TER MS OF REFERENCE  

 

Mine Development Associates (ñMDAò) has prepared this independent technical report on the San Felipe 

project, located in Sonora, Mexico, at the request of Americas Silver Corporation (ñAmericas Silverò or 

the ñCompanyò)), a Canadian reporting issuer listed on the Toronto Stock Exchange (ñTSXò) and New 

York Stock Exchange (ñNYSEò) exchange.   

 

This report has been prepared in accordance with the disclosure and reporting requirements set forth in 

the Canadian Securities Administratorsô National Instrument 43-101 (ñNI 43-101ò), Companion Policy 

43-101CP, and Form 43-101F1, as well as with the Canadian Institute of Mining, Metallurgy and 

Petroleumôs ñCIM Definition Standards - For Mineral Resources and Reserves, Definitions and 

Guidelinesò (ñCIM Standardsò) adopted by the CIM Council on May 10, 2014. 

 

2.1 Project Scope and Terms of Reference 

 

The purpose of this report is to provide a technical summary and updated resource estimate on the San 

Felipe project.  The mineral resources were estimated and classified under the supervision of Paul Tietz, 

Senior Geologist for MDA.  Mr. Tietz is a qualified person under NI 43-101 and has no affiliations with 

Americas Silver except that of independent consultant/client relationship.  The mineral resources reported 

herein are estimated to the standards and requirements stipulated in NI 43-101.   

 

The scope of this study included a review of pertinent technical reports and data provided to MDA by 

Americas Silver relative to the general setting, geology, project history, exploration activities and results, 

methodology, quality assurance, interpretations, drilling programs, and metallurgy.  The author has fully 

relied on the data and information provided by Americas Silver for the completion of this report, 

including the supporting data for the estimation of the mineral resources. 

  

Mr. Tietz visited the San Felipe project on April 12-14, 2017.  The site visit included a brief update on the 

project status in the San Felipe office and a field tour focused on the geology and drilling results within 

the various vein systems on the property.  Field verification of the historical drilling was also conducted. 

 

This report is subsequent to a previous technical report issued by Santacruz Silver Mining and 

authored by Smit, H., et al, titled, ñ2014 Technical Report and Preliminary Economic Assessment, 

San Felipe Project, Sonora Mexicoò dated October 23, 2014 and amended June 29, 2016 (the ñ2014 

technical reportò). The 2014 technical report has been used as a primary source for much of the project 

history, geology, and prior exploration and drilling activities discussed in this report.    

 

Mr. Tietz has relied almost entirely on data and information derived from work done by Americas Silver 

and its predecessor operators of the San Felipe project.  The author has reviewed much of the available 

data and made a site visit, and has made judgments about the general reliability of the underlying data.  

Where deemed either inadequate or unreliable, the data were either eliminated from use or procedures 

were modified to account for lack of confidence in that specific information.  The author has made such 

independent investigations as deemed necessary in his professional judgment to be able to reasonably 

present the conclusions discussed herein.   
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The Effective Date of this technical report is March 15, 2018.  The database used in the resource estimate 

was finalized October 24, 2017.  The QA/QC analyses, and final review of the mineral resource estimate, 

was not completed until March 15, 2018.  

 

The San Felipe project data is in UTM NAD27 Zone 12 coordinates. 

 

2.2 Frequently Used Acronyms, Abbreviations, Definitions, and Units of Measure 

 

In this report, measurements are generally reported in metric units.  Where information was originally 

reported in English units, MDA has made the conversions as shown below. 

 

Currency, units of measure, and conversion factors used in this report include: 

 

Linear Measure 

1 centimeter   = 0.3937 inch 

1 meter   = 3.2808 feet   = 1.0936 yard 

1 kilometer   = 0.6214 mile 

Area Measure 

1 hectare   = 2.471 acres   = 0.0039 square mile 

Capacity Measure (liquid) 

1 liter    = 0.2642 US gallons 

Weight 

1 tonne    = 1.1023 short tons  = 2,205 pounds 

 1 kilogram   = 2.205 pounds 

 

Currency Unless otherwise indicated, all references to dollars ($) in this report refer to currency of the 

United States. 
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Frequently used acronyms and abbreviations 

AA    atomic absorption spectrometry 

Ag    silver 

Au    gold  

cm    centimeters  

core    diamond core-drilling method 

Cu    copper 
oC    degrees centigrade 

°F    degrees Fahrenheit 

g/t    grams per tonne 

ha    hectares 

ICP    inductively coupled plasma analytical method 

kg    kilograms 

km    kilometers 

l    liter 

lbs    pounds 

µm    micron 

m    meters 

Ma    million years old 

mm    millimeters 

NSR    net smelter return 

oz    ounce 

Pb    lead 

ppm    parts per million 

ppb    parts per billion 

QA/QC   quality assurance and quality control 

RC    reverse-circulation drilling method 

RQD    rock-quality designation 

t    metric tonne or tonnes 

Zn    zinc 
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3.0 RELIANCE ON OTHER EX PERTS 

 

The author is not an expert in legal matters, such as the assessment of the legal validity of mining claims, 

private lands, mineral rights, and property agreements in Mexico. Furthermore, the author did not conduct 

any investigations of the environmental, permitting, or social-economic issues associated with the San 

Felipe project, and the author is not an expert with respect to these issues.   

 

The author has fully relied on Americas Silver to provide complete information concerning the legal 

status of Americas Silver and related companies, as well as current legal title, material terms of all 

agreements, and material environmental and permitting information that pertain to the San Felipe project.   
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4.0 PROPERTY DESCRIPTION AND LOCATION  

 

The author is not an expert in land, legal, environmental, and permitting matters.  This Section 4.0 is 

based on information provided to the author by Americas Silver.  The author presents this information to 

fulfill reporting requirements of NI 43-101 but expresses no opinion regarding the legal or environmental 

status of San Felipe. 

 

All monetary amounts are in U.S. dollars unless otherwise indicated.   

 

4.1 Location 

 

The San Felipe Project is located in the Sonora River basin in the state of Sonora, northwest Mexico, 

within the San Felipe de Jesús and Huépac municipalities.  The Project is located 160 km north-northeast 

of the city of Hermosillo, Sonoraôs capital city, 6km west of the village of San Felipe de Jes¼s and 350 

km south of Tucson, Arizona (Figure 4.1).    

 

San Felipe is located at 29o53ôN latitude and 110o18ôW longitude.  UTM coordinates are: NAD 27, Zone 

12, 567,400 m E, 3,305,700 m N.   
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Figure 4.1 Location of the San Felipe Project 
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4.2 Land Tenure 

 

The San Felipe property located in Sonora, Mexico (the ñPropertyò) consists of approximately 16,265 

hectares (ñhaò) of mineral concessions under lease from the government of Mexico (Figure 4-2).  The 

area is covered by 14 mineral concessions, all of which have been titled as Mining Concessions, 

according to Mexican mining law.  The titles are valid for 50 years from the date titled and can be 

renewed for another 50 years.  All of the concessions are held by Minera Hochschild Mexico S.A. de 

C.V. (ñHochschildò).  Americas Silver currently holds an option agreement with Hochschild on the San 

Felipe Project comprising the concessions listed in Table 4-1.   

 

On March 2, 2017, Americas Silver through its wholly owned subsidiary, Minera Platte River Gold S. de 

R.L. de C.V., entered into an agreement with Impulsora Minera Santacruz S.A. de C.V. (ñImpulsoraò), a 

wholly-owned subsidiary of Santacruz Silver Mining Ltd. (ñSantacruzò), (the ñOption Acquisition 

Agreementò) to acquire an option agreement (the ñSan Felipe Option Agreementò) between Impulsora 

and Hochschild.  By acquiring the San Felipe Option Agreement, the Company has the right to acquire a 

100% interest in the San Felipe property for total consideration of $15 million in cash.  

 

Upon completion of the balance of payments to Hochschild totaling, at the time of this report, 

$7,000,000 plus applicable VAT on or before December 31, 2018, 100% of the Property will have been 

acquired by the Company, free of any underlying net smelter return royalties.   

 

All of the mineral concessions have been legally surveyed by qualified and government-approved 

surveyors.  The surveys have been registered with the titles at the Department of Mines in Mexico City 

and are in compliance with Mexican mining laws.   

 

The concessions at San Felipe are located within two municipalities, San Felipe de Jesús and Huépac.  

The part of the project area that covers the resource is all in the municipality of San Felipe de Jesús and 

the surface rights are owned by the San Felipe Ejido.  Ejidos are registered communal organizations that 

own much of the surface rights to rural land in Mexico.  A surface access agreement has been in place 

with the San Felipe Ejido since 2008 providing the owner or current option holder of the concession, 

rights to conduct exploration, development work and exploitation in a defined area consisting of 1,596.5 

hectares (Figure 4-2).   
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Figure 4.2  San Felipe Property Map 
(from Americas Silver, 2018) 

  



              
              Technical Report, San Felipe Project 

                   Americas Silver Corporation       Page 17 
 
  

 
Mine Development Associates   

May 3, 2018   

 

Table 4.1 San Felipe Mineral Concessions 

 

Americas Silver Corporation ï San Felipe Project 

 

Concession Area (ha) Title  Title Date Expiry Date 

Ampliación Las Lamas  131.7133 214443 Sept 06, 2001 Sept 05, 2051 

Artemisa 10.0000 173717 Apr 11, 1985 Apr 10, 2035 

Cerro de Plomo 9.0000 173718 Apr 11, 1985 Apr 10, 2035 

Cornucopia 37.0000 173714 Apr 11, 1985 Apr 10, 2035 

Dolores 12.0000 125315 Feb 25, 1961 Feb 24, 2061 

La Ventana 20.0000 173715 Apr 11, 1985 Apr 10, 2035 

La Virgen MHM 1217.847 233102 Dec 10, 2008 Dec 9, 2058 

Las Lamas 5.0000 173713 Apr 11, 1985 Apr 10, 2035 

San Felipe 18.0000 173716 Apr 11, 1985 Apr 10, 2035 

Santa Teresa 7.6016 224333 Apr 26, 2005 Apr 26, 2055 

San Felipe 2 Fracc. I 14256.0509 228603 Dec 12, 2006 Dec 11, 2056 

San Felipe 2 Fracc. II 1.2039 228604 Dec 12, 2006 Dec 11, 2056 

San Felipe 3 39.8320 230094 Jul 18, 2007 Jul 17, 2057 

Santa Elena 500.0000 229986 Jul 04, 2007 Jul 03, 2057 

 

 

Hochschild controls 100% of the concessions and Americas Silver has the right to acquire these 

concessions through the San Felipe Option Agreement.  All of the concessions are in good standing with 

the mining law obligations through semi-annual tax payments and required assessment work.  All 

concession taxes are being paid on a semi-annual basis by Americas Silver while it holds the San Felipe 

Option Agreement on the San Felipe Project.   

 

The San Felipe property is not encumbered by any royalties to land holders, concession holders or 

former project operators, exclusive of government obligations that exist in Mexico for producing mines. 

Additionally, no royalties exist as part of the option agreement between Hochschild and Americas Silver.  

 

4.3 Environmental Liabilities  

 

An old mill site was located near the Artemisa vein within the project area but the buildings have been 

removed. A small amount of mineralized material exists near some of the old workings. A larger mill site 

and old tailings facility are located close to the village of San Felipe. Some of these tailings are from 

material previously mined within the San Felipe project but are located outside of the San Felipe Project 

area. Drilling activities by previous operators have resulted in the creation of a significant number of drill 

roads and pads. Reclamation of these areas should be completed as warranted by the progress of the 

project. 
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4.4 Environmental Permitting  

 

Exploration and mining activities at the San Felipe Project are subject to regulation by the Secretary of 

the Environment and Natural Resources (Secretaria Del Medio Ambiente y Recursos Naturales, 

ñSEMARNATò).  Regulations require that an environmental impact statement, known in Mexico as a 

Manifesto Impacto Ambiental (ñMIAò), be prepared by a third-party contractor for submittal to 

SEMARNAT.  Americas Silver has a MIA on the property that expires on December 2023.  The current 

MIA covers the following activities: construction of a processing plant, tailings dam, potable drinking 

water line and exploitation of an underground mine.  To conduct any of these activities a current change 

of land-use (Cambio de Uso de Suelo, ñCUSò) permit is required and the Company will need to submit a 

Justifying Technical Study (Estudio Técnico Justificativo, ñETJò) to SEMARNAT.  It typically takes 

four to six weeks to receive this approval.      

 

The author is not aware of any other significant factors and risks that may affect access, title or the right 

or ability to perform work on the property. 
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5.0 ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES, INFRASTRUCTURE, AND  

PHYSIOGRPHY  

 

5.1 Access to Property 

 

A paved highway (highway 17) provides year-round access from Hermosillo, the capital of Sonora.  The 

road distance from Hermosillo to San Felipe is approximately 160 km. The access road to the village of 

San Felipe from highway 17, while paved, crosses the Sonora River via a ford. During the rainy season 

the river occasionally floods and it is not possible to drive across the ford for a period of hours to rarely a 

few days. An elevated foot bridge allows access by walking during these periods.  

 

The project area is accessed by gravel roads from the San Felipe village. During the rainy season the local 

creeks experience flooding and there will be periods when creek crossings are not passable. Experience 

from the last few years suggests these periods will be infrequent and generally last only a few hours. 

 

5.2 Climate 

 

San Felipe is located in a semi-arid region typical of the Sonoran Desert. Average day time temperatures 

vary from around 18ºC in the winter to 35ºC in the summer (June through August). Night-time averages 

vary from around 6ºC to 28ºC. Summer temperatures can be as hot as 50ºC. Occasionally night 

temperatures in the winter can fall below zero. Snow is very rare.  

  

Rainfall typically averages around 400 mm per year, with most rain falling in July, August and the first 

part of September. Over the last 50 years, annual average rainfall has varied from a low of 279 mm to a 

high of 700 mm. The maximum estimated 100 year-return 24-hour rain event is 145 mm. 

 

Mining and exploration can be conducted year-round. 

 

5.3 Physiography 

 

The San Felipe property is situated in moderately to locally rugged topography with elevations ranging 

from to 610 m to 1,830 m. The area is characterized by moderate to steep hills with ephemeral creeks in 

the valleys.  Cattle ranching is the main non-mining use of the land.  The vegetation in the San Felipe area 

is classified as subtropical shrublands with spineless shrubs, and secondary vegetation usually found in 

semiarid areas. 

 

5.4 Local Resources and Infrastructure 

 

The village of San Felipe has an estimated population of 400 people. There are only minimal services 

available in San Felipe. 

 

The communities in the vicinity of San Felipe along the Sonora River have an estimated total population 

of 10,000 people, mostly engaged in agriculture and support industries. The main source of industrial 

supplies and services is the city of Hermosillo. While some labor for mining could be sourced locally, it is 

likely that a significant proportion of the labor force would have to be brought in from Hermosillo. 
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San Felipe is connected to the national power grid; however, the existing line is too small to support a 

major industrial operation. The closest high-tension power line is 40 km to the south.   

 

Santacruz, a previous operator, had water rights and two wells located in the flat Sonora River valley. No 

production tests have been done on these wells, but a number of wells are currently being used in the 

valley for agriculture and there appears to be a productive aquifer within the valley gravels. 
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6.0 HISTORY   

 

The information presented in this section is derived primarily from Smit et al. (2014). Mr. Tietz has 

reviewed this information and has no reason to believe that this summary does not accurately represent 

the history of the San Felipe property as presently understood. 

 

6.1 Ownership/Mining History  

 

Mining on the San Felipe Property dates back to about 1900 with workings developed on the Artemisa, 

Cornucopia, La Ventana, San Felipe and Las Lamas structures. The first known company to work in the 

area was the Artemisa Mining Company which operated the Artemisa Mine from 1920 to 1944. 

Sampling from the mine workings in 1932 by Schramm and Hammond (Turner, 1999) reported 

grades of up to 16.21 oz/t silver, 21.7% lead, 29.5% zinc and 27.65% copper. No historical mine 

production records are available from this period, but average production is estimated at up to 100 

tonnes/day (Turner, 1999). Mining was suspended in 1944 due to low metal prices. 

 

Mining resumed again briefly from 1957 to 1959 when a small concentration plant was constructed 

at La Cuchilla by Pablo Mesa (located adjacent to the San Felipe core shed in San Felipe de Jesús 

village). In 1963, Mineral Metalurgica San Felipe resumed operations until 1968. No records exist, 

but total production from this time is estimated at around 100,000 tonnes of ore (Turner, 1999). 

 

The property was then briefly owned by Metalurgica Peñoles (ñPeñolesò) before being sold to 

Minera Serrana (ñSerranaò) in 1973. Serrana constructed a 100 tonne/day flotation plant processing 

ore from the San Felipe district as well as from El Gachi and Moctezuma until 1991. Total 

production from this time is shown in Table 6.1 (Turner, 1999). No production has occurred from the 

property since 1991. 

 

Table 6.1 Production Data from the San Felipe District by Serrana 1975 ï 1991 

  Average Grades 

Mine Tonnage Zn % Pb % Cu % Ag g/t 

San Felipe 42,000 9.0 3.0 0.2 84.0 

Santa Rosa 50,000 10.5 0.6 0.3 70.0 

Artemisa 12,000 15.0 9.5 0.5 70.0 

Total 104,000 10.4 2.6 0.3 75.7 

 

In 1996, Silver Eagle Resources Ltd., through its Mexican subsidiary Liximin, S.A. de C.V. (ñLiximinò), 

entered into an exploration agreement with Serrana.  Shortly after, Liximin entered into an agreement 

with Boliden Ltd. Boliden did not spend the total required money on the property and ownership reverted 

100% to Serrana after the four-year period ended in 2000.  

 

Hochschild entered into a joint venture with Serrana in 2006 and took 100% ownership of the project in 

June 2008.  Santacruz entered into a purchase agreement with Hochschild in 2011. Americas Silver 

entered into an option agreement to control 100% of the San Felipe project in 2017. 
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6.2 Exploration History  

 

The author has no information on exploration completed prior to 1998. 

 

In 1998 and 1999, Boliden completed a surface geochemical sampling program consisting of 763 soil and 

52 stream sediment samples.  Soil anomalies were present over all of the known mineralized areas though 

some anomalies were related to the presence of surface mining dumps. 

 

Boliden completed 91 line-km of airborne magnetic and very low frequency (ñVLFò) geophysical surveys 

in 1997 though problems with the operator (Aerophysics Mexico) rendered the surveys not being reliable 

for use.  Boliden also had Lloyd Geophysics Inc. complete 16 line-km of ground magnetics and 14 line-

km of induced polarization (ñIPò) surveys.  There was a weak magnetic response over the Ventana 

structure with no other apparent geophysical response at Lamas and San Felipe.  

 

Boliden drilled 26 holes within the current San Felipe property; these are discussed further in Section 

10.0. 

 

Hochschild conducted reconnaissance mapping over about 1,690 ha in 2006 and 2007 and collected 64 

rock chip samples in 2008 and 2009.  Hochschild completed an extensive drill program totaling 183 drill 

holes in 2006 through 2008, which included 26 development holes (mill site condemnation, geotechnical, 

hydrological, etc.). See Section 10.0 for drilling details. 

 

In 2007-2008, Hochschild constructed two declines to access the upper portions of the La Ventana 

deposit. The first decline was abandoned before reaching the mineralized structure due to poor ground 

conditions. The second 150m-long decline successfully reached the target, but work was stopped when 

Hochschild shut down all work on the project.  The decline portals are both located within a north-south 

drainage on the southwest side of the deposit.   

 

Santacruz mapped about 5,000 ha in 2014 and collected about 348 rock chip samples. Santacruz drilled 

126 core holes in 2013 through 2014, targeting the primary mineralized structures.  See Section 10.0 for 

drilling details. 

 

Exploration and drilling by Americas Silver is discussed in Sections 9.0 and 10.0, respectively  

 

6.3 Historical Mineral Resource Estimates 

 

There have been three prior mineral resource estimates completed on the San Felipe project: by 

Hochschild in 2008, and by Santacruz in 2012 and 2014.  These ñhistoricalò estimates were prepared 

before Americas Silver entered into the option agreement to acquire the property and have not been 

verified by Americas Silver or the report author.  The estimates are summarized below for historical 

completeness and to give the reader a sense of previous work completed on the project, but the author has 

not done sufficient work to classify these resources as current resources and they should not be relied 

upon.  These historical estimates are not considered current and have been superseded by the current 

mineral resource estimate described in Section 14.0.  Comparisons between the current mineral resource 

estimate and the most recent 2014 Santacruz estimate are noted in Section 14.10. 
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6.3.1 Hochschild (2008) 

 

In 2008, as part of a scoping study on the project, Hochschild estimated resources for the La 

Ventana, San Felipe and Las Lamas zones (Hochschild, 2008).  The estimate was reportedly 

prepared to JORC standards with an effective date of December 2008 but was not in accordance with 

NI 43-101.  

 

The resource was estimated using an inverse distance squared (ID2) methodology and ordinary 

kriging (OK) - with block size varying by zone from 5 m by 5 m by 5 m to 10 m by 10 m by 10 m.  

Wireframes were constructed using Minesite software of the mineralized zones based on geologic 

logging of drill core. Metal recovery and metal prices used in 2008 are shown in Table 6.2. 

 

Table 6.2 Metal Prices and Recoveries Used in the 2008 Hochschild Resource 

(from Smit, et al. (2014) 
 Metal 

Price 
Recovery 

Au $600/oz 84% 

Ag $10.5/oz 87% 

Cu $1.5/lb 85% 

Pb $0.435/lb 80% 

Zn $0.713/lb 72% 

 

The Hochschild 2008 resource estimate at a $20/t cut off) is summarized in Table 6.3. 

 

Table 6.3 Resource Summary Table from Hochschild 2008.  

(from Smit, et al. (2014) 
 Tonnes Au (g/t) Ag (g/t) Cu 

(%) 
Pb 
(%) 

Zn (%) 

Measured 1,393,716 0.02 69 0.39 3.10 7.12 

Indicated 1,354,261 0.06 82 0.31 2.73 6.14 

M & I 2,747,977 0.04 76 0.35 2.92 6.64 

Inferred 1,257,731 0.05 84 0.19 2.26 6.18 

1 The author has not done sufficient work to classify the historical estimate as current mineral resources or mineral 

reserves;  

2  Americas Silver is not treating the historical estimate as current mineral resources or mineral reserves; and  

3 The historical estimate should not be relied on. 
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6.3.2 Santacruz (2012) 

 

In 2012, Santacruz commissioned Gustavson Associates LLC (ñGustavsonò) to prepare an 

independent technical report on the San Felipe Project and to estimate the mineral resources for Ag, 

Cu, Pb and Zn. The report had an effective date of April 5, 2012 and was reportedly prepared to NI 

43-101 standards (Hulse, 2012).   

 

Gustavson used indicator kriging (IK) to estimate Ag, Cu, Pb and Zn resources at the La Ventana, 

San Felipe and Lamas areas - no geologic models or wireframes were used to constrain 

mineralization. Samples with Ag >10 ppm were given an indicator value of 1 and were used to 

represent the ñvein materialò. Block size was 10 m by 2 m by 5 m, and a density of 2.84 g/cm3 for 

mineralized rock and 2.5 g/cm3 for waste was used. The metal prices used for the silver equivalent 

(ñAgEqò) calculations are shown in Table 6.4 and the total estimated resources are shown in Table 

6.5 

 

Table 6.4 Metal Prices and Recoveries Used by Gustavson 2012 

(from Smit, et al. (2014) 
 Metal Price Recovery 

Ag $26.28/oz 100% 

Cu $3.491/lb 100% 

Pb $0.9988/lb 100% 

Zn $0.9531/lb 100% 

 

 

Table 6.5 Gustavson 2012 Resource Table Showing 150 g/t AgEq Cutoff  

(from Smit, et al. (2014) 
 Tonnes Ag (g/t) Cu (%) Pb (%) Zn (%) AgEq (g/t) AgEq (koz) 

Measured 1,524,000 92.21 0.38 3.4 6.52 385.95 18,913 

Indicated 329,000 81.35 0.34 3.38 6.32 366.05 3,869 

M & I 1,853,000 90.28 0.37 3.39 6.49 382.42 22,782 

Inferred 317,000 63.82 0.33 3.63 6.01 346.58 3,533 

1 The author has not done sufficient work to classify the historical estimate as current mineral resources or mineral 

reserves;  

2  Americas Silver is not treating the historical estimate as current mineral resources or mineral reserves; and  

3 The historical estimate should not be relied on. 
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6.3.3 Santacruz (2014) 

 

Santacruz drilled an additional 117 holes after the 2012 estimate.  An updated mineral resource estimate 

and a Preliminary Economic Assessment (ñPEAò) were completed in 2014 (Smit et al, 2014).  Giroux 

Consultants Ltd. completed the mineral resource estimate on six separate mineralized structures: La 

Ventana, Las Lamas, San Felipe, two San Felipe hanging wall structures, and the Transversales vein. 

Wireframe solids were constructed for each of the structures and metal grades were interpolated into 

blocks 5 m by 2.5 m by 5 m using ordinary kriging.  The metal prices used in the silver equivalent 

calculation are shown in Table 6.6 while metal recoveries are shown in  Table 6.7. Copper was not 

considered in the determination of project resources because the metallurgical testwork did not 

produce an economic copper concentrate. 

 

Table 6.6 Metal Prices Used in 2014 Resource Estimate 

 Metal 

Price 

Ag $20.06/oz 

Pb $0.96/lb 

Zn $0.92/lb 

 

 

Table 6.7 Recoveries for Each Metal used in 2014 

Zone Ag 
Rec. 

Pb 
Rec. 

Zn 
Rec. 

Ventana 70% 86% 87% 

Las Lamas 73% 82% 88% 

San Felipe & 
Transversales 

69% 86% 79% 

 

The 2014 resources, sorted by potential mining method and mineral zone, are shown in Table 6.8.  The 

resource contains no edge dilution.  

  



              
              Technical Report, San Felipe Project 

                   Americas Silver Corporation       Page 26 
 
  

 
Mine Development Associates   

May 3, 2018   

 

Table 6.8 Summary of 2014 Silver Equivalent Resources  

(Smit et al, 2014) 
 

 
Zone 

 
Classification 

Cut-ππ 

off 

AgEq 
(g/t)  

Tonnes > Cut-ππoff Grades > Cut-ππoff 

 

(tonnes) 

Ag 

(g/t)  

Pb 

(%) 

Zn 

(%) 

 
AgEq (g/t)  

 
AgEq Ozs. 

Within Conceptual Open Pits 

Ventana Indicated 75 10,000 70.61 0.11 7.69 378.11 121,565 

San Felipe Indicated 75 87,000 82.27 1.39 4.07 283.26 792,310 

Total Indicated 75 97,000 81.07 1.26 4.44 293.04 913,875 

Ventana Inferred 75 252,000 54.37 1.66 6.31 370.29 3,000,083 

San Felipe Inferred 75 261,000 83.07 1.28 4.56 297.48 2,496,255 

Transversales Inferred 75 345,000 55.40 1.41 1.33 159.84 1,772,945 

Total Inferred 75 858,000 63.51 1.44 3.78 263.52 7,269,283 

Below Pits Possible Underground 

Ventana Indicated 150 815,000 72.91 2.96 6.78 460.35 12,062,477 

San Felipe Indicated 150 118,000 91.38 1.76 5.79 368.79 1,399,110 

Las Lamas Indicated 150 84,000 76.18 0.25 5.29 286.28 773,145 

Total Indicated 150 1,017,000 75.32 2.60 6.54 435.35 14,234,732 

Ventana Inferred 150 1,201,000 59.67 2.86 5.78 403.57 15,583,056 

San Felipe Inferred 150 712,000 56.33 1.61 4.09 267.06 6,113,354 

Las Lamas Inferred 150 383,000 95.27 0.36 5.50 317.54 3,910,101 

Total Inferred 150 2,296,000 64.57 2.06 5.21 346.89 25,606,511 

1 The author has not done sufficient work to classify the historical estimate as current mineral resources or mineral 

reserves;  

2  Americas Silver is not treating the historical estimate as current mineral resources or mineral reserves; and  

3 The historical estimate should not be relied on. 
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7.0 GEOLOGIC SETTING  AND MINERALIZATION  

 

The information presented in this section is drawn from Smit et al., (2014) along with additional sources, 

as cited.  Mr. Tietz has reviewed this information and believes this summary accurately represents the 

geology and mineralization of the San Felipe property as presently understood. 

 

7.1 Regional Geology 

 

The San Felipe project is located in the San Felipe mining district within northeastern Sonora, Mexico. 

 

The following section is summarized from Longo (2014). The trace of the Mojave-Sonora Megashear 

(ñMSMò), a Mid-Jurassic age left-lateral strike-slip fault zone, is proposed to pass through the district and 

juxtaposes two distinct Proterozoic basement provinces (Figure 7.1). Rocks of the Mazatzal province lie 

north of the MSM and extend northeast into Arizona and rocks belonging to the Caborca Terrane lie south 

and extend northwest into Baja California (Silver and Anderson, 1974; Valencia-Moreno et al., 2001; 

Molina-Garza and Iriondo, 2007; Gray et al., 2008). Mazatzal province rocks belong to the North 

American Block and are comprised of a series of Precambrian metamorphic rocks that includes 

metavolcanics and schists (1.72-1.62 Ga) that extend into southern Arizona and New Mexico (Barra et al, 

2005). Proterozoic rocks are overlain by Upper Paleozoic quartzites and carbonates, and Middle to Upper 

Jurassic volcanic rocks, all intruded by coeval Jurassic granites. The Caborca Terrane represents a thick 

sequence (3.3 km- thick) of pre- Middle Jurassic rocks that rest with disconformity atop the Proterozoic 

(1.8-1.7 Ga) crystalline basement (Anderson, 2005). Paleozoic rocks include eugeoclinal deep-water 

sediments with both siliciclastic and carbonate rocks, and lesser chert and volcanic rocks. Upper Triassic 

rocks overlie the latter with angular unconformity and include continental red beds, conglomerates, and a 

series of shallow marine to fluvial sediments (Molina-Garza and Iriondo, 2007). 

 

During the Triassic and Jurassic, a period of plutonism and volcanism swept eastward across Sonora 

from the Paleozoic continental margin. These igneous rocks are characterized by granitic to syenitic 

plutons (170-150 Ma) with associated felsic volcanic flows, tuffs and interbedded volcaniclastic 

sandstone and quartzite (180-170 Ma). Tectonics changed, the subducted Farallon Plate flattened, 

the arc migrated eastward, and the early andesitic island arc was accreted to the new continental 

margin. Early Mesozoic magmatism and subduction ended in the Late Jurassic. Sonoran volcanism 

flared up again in late Jurassic to early Cretaceous time, with lavas of intermediate compositions, 

and magmatism continued its eastward migration into northwestern Mexico.  

 

By late Cretaceous through mid-Eocene time (~90 to 40 Ma), the large igneous complexes intruded 

Lower Cretaceous rocks at San Felipe and included three Laramide-age granitoids (Roldan-

Quintana, 1979; Calmus et al., 1996; Valencia-Moreno et al., 2001): the late Cretaceous El Jaralito 

granodiorite (69.6 ï 51.8 Ma), the early Eocene San Felipe rhyolite porphyry (50.47 Ma), and the 

late Eocene two-mica granite from the Aconchi batholith (36 Ma).  Figure 7.2 shows the geology of 

the San Felipe region including the location of the Aconchi batholith immediately to the west and 

south of the San Felipe property.  
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Figure 7.1 Regional Geologic Setting of Sonora and the San Felipe Area  
(from Smit, et al., 2014; modified from Valencia-Moreno, 2001) 
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Figure 7.2 Geology of San Felipe Region  
(from Smit, et al., 2014; modified from Servicio Geologico Mexicano, 1999) 

 
 

7.2 Property Geology 

 

The San Felipe district represents a cluster of deeply eroded, late Mesozoic, distal Pb-Zn-Ag skarn 

vein deposits. These deposits are hosted with the upper plate of the El Amol detachment fault, 

hypothesized as a mid-crustal basal detachment associated with Miocene extensional tectonics. It is 

proposed that the San Felipe deposits detached from the Aconchi batholith during Miocene regional 

extension and are tectonically displaced from several kilometers to the west of the district (Calmus et 

al., 1996).  

 

The oldest rocks exposed in the San Felipe district belong to a Lower Cretaceous sequence that 

includes andesitic lavas and tuffs interbedded with siltstone and rare, lensoidal-shaped, 

discontinuous beds of micritic limestone. These rocks are similar to a package of Lower Cretaceous 




























































































































