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1.0 EXECUTIVE SUMMARY  

Mine Development Associates (ñMDAò) has prepared this technical report on the Relief Canyon gold 

project, located in Pershing County, Nevada, at the request of Firstgold Corporation, formerly called 

Newgold, Inc. (ñFirstgoldò).  The report is written in compliance with disclosure and reporting 

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

Companion Policy 43-101CP, and Form 43-101F1.     

 

The purpose of this report is to provide a technical summary of the Relief Canyon project for Firstgold, 

including the first NI 43-101-compliant mineral resource estimate.  This report was written in 

compliance with disclosure and reporting requirements set forth in the Canadian Securities 

Administratorsô National Instrument 43-101, Companion Policy 43-101CP, and Form 43-101F1 (ñNI 

43-101ò).     

 

As of the date of this report, Firstgoldôs interests in the Relief Canyon property are subject to 

bankruptcy proceedings. 

 

1.1 Introduction  

 

The Relief Canyon property, purchased by Firstgold in 1995, is located at the southern end of the 

Humboldt Range in northwestern Nevada, about 16 miles in a direct line east-northeast of Lovelock in 

Pershing County and about 110 miles northeast of Reno, Nevada.  The property consists of 120 

unpatented millsite claims and 19 unpatented lode mining claims, for a total of approximately 949 

acres.  The lode claims are in two contiguous blocks that cover the western part of Section 16 and the 

northeastern part of Section 20 in Township 27 North, Range 34 East, Mount Diablo Base and 

Meridian.  The millsite claims lie in Section 18, Township 27 North, Range 34 East, west of, but not 

contiguous with, the lode claims.   

 

The Relief Canyon property, including the mineral resources discussed herein, appear to be to a 4% net 

smelter return royalty held by Royal Gold, Inc. 

 

1.2 Geology and Mineralization 

 
The Relief Canyon property is located on the western flank of the southern Humboldt Range, one of 

the generally north-trending fault-bounded ranges of the Basin and Range physiographic province.  

The oldest rocks exposed in the range are mafic and silicic volcanic rocks of the arc-related Lower 

Triassic Koipato Group, which are overlain by marine carbonate platform rocks of the Middle to Late 

Triassic Star Peak Group.  The Cane Spring Formation lies at the top of the Star Peak Group and 

underlies the gold mineralization modeled by MDA at Relief Canyon.  Overlying the Star Peak Group 
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is a fluvial-deltaic system called the Auld Lang Syne Group, of which the basal Grass Valley 

Formation overlies the gold mineralization at Relief Canyon.   

 

During Middle Jurassic to Middle Cretaceous time, southeast directed folding and thrusting, as well as 

metamorphism to at least greenschist facies, affected the Mesozoic carbonate and deltaic sedimentary 

rocks of the Relief Canyon area.  Granitic and diabasic intrusions of possibly Late Cretaceous or 

Tertiary age followed.  Isolated remnants of Miocene basaltic and rhyolitic volcanic rocks in the 

southern Humboldt Range attest to Tertiary volcanism. 

 

Cenozoic northeast and north-northwest-trending normal faults are present on the property.  These 

include the northeast-trending Black Ridge range-front fault that forms the western boundary of the 

exposed mineralization.  The northeast side of the North pit is bounded by a northwest-trending 

diabase dike that has intruded one of the north-northwest-trending faults.  Less well understood is the 

óRelief faultô, which was originally described as a northwest-striking thrust fault between the Cane 

Spring and Grass Valley formations that was thought to be the principal structural control of the 

mineralization.  Some authors have questioned whether evidence for this fault has been obscured by 

later hydrothermal activity, others have posited that the structure that may be a detachment fault caused 

by extension, and some suggest there may be no fault at all.   

 

The gold mineralization modeled by MDA at Relief Canyon occurs within a stratabound breccia 

horizon that lies between the Cane Spring and Grass Valley formations and has been variously 

attributed to sedimentary, structural, or solution origins.  Semi-coherent bodies of jasperoid occur 

within the breccia and appear to be related to higher-grade mineralization.  Significant amounts of gold 

also occur in mixed breccias of Cane Spring and Grass Valley rocks that may have silicified and/or 

clay-rich matrices.  Limestone breccia is common in the lower portion of the breccia horizon; it is 

usually associated with argillic alteration and is typically lower grade.   

 

The gold occurs primarily as disseminated native gold or electrum associated with silica, calcite, 

fluorite, and clay minerals.  Silver, arsenic, antimony, and mercury are also associated with the gold.  

The breccia mineralization is predominantly oxidized or partially oxidized to the depths of the existing 

drill data, although pods of unoxidized breccia are not uncommon. 

 

1.3 Exploration and Mining History  

 

Relief Canyon lies in the Relief-Antelope Springs mining district, which had antimony, silver, and 

mercury production and fluorite prospecting dating back to the late 1800s.  The property was staked in 

1978 for high-purity limestone by Falconi Cement Inc., who drilled one core hole to test the quality of 

the limestone.  Gold was not identified in the area until 1979, when a regional precious metals 

prospecting program by the Duval Corporation (ñDuvalò) generated anomalies in the area.  Drilling by 

Duval in 1981 and 1982 confirmed the presence of a low-grade zone of gold. 

 

Lacana Mining Inc. (ñLacanaò) purchased the property from Duval in 1982.  After drilling 204 reverse 

circulation (ñRCò) holes and undertaking pilot-scale heap-leach test work, Lacana opened the Relief 

Canyon open-pit gold mine in September 1984, only to close it in October 1985 due to poor gold 

recoveries.  Various sources report that Lacana produced about 14,000 ounces of gold from the 

property from 1984 to 1985.  Southern Pacific Land Company owned property adjacent to the deposit, 
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participated with Lacana in the pilot-scale metallurgical program, and drilled 147 RC holes on their 

property to test for continuation of the mineralization. 

 

In 1986, Pegasus purchased the property from Lacana and re-opened the mine in October 1987.  

Mining ceased in 1989 after having extracted material from three open pits.  Production by Pegasus 

from the Relief Canyon mine is variously reported to be approximately 117,000 ounces. 
  

J. D. Welsh and Associates of Reno, Nevada (ñWelshò) purchased the property from Pegasus in 

September 1993 and reportedly produced several thousand ounces of gold by continuing to rinse the 

existing heaps. 

 

Firstgold purchased the Relief Canyon property from Welsh in January 1995.  In the first year, 

Firstgold rebuilt the adsorption-desorption recovery (ñADRò) process plant originally constructed by 

Pegasus and processed pregnant pond solution until July 1995.   

 

Through April 1997, Firstgold drilled 73 RC holes to examine the areas north, west, and southwest of 

the old pits for continuation of mineralization.  The property was apparently then idle until 2003.  In 

2006, a ground magnetic survey was conducted.  Subsequent exploration by Firstgold focused on the 

potential for mineralization between the existing pits and to the north and northwest.  A total of 105 

RC holes and four core holes were completed at Relief Canyon by Firstgold in 2007 and 2008. 

 

Firstgold recently re-evaluated the Lacana and Pegasus heaps and attempted to reprocess some of the 

heap material in late 2008 and early 2009 with little apparent success.   

 

1.4 Drilling and Sampling 
 
Falconi Cement Inc., Duval Corp., Lacana Mining Inc., and Pegasus Gold Corp. all drilled at the Relief 

Canyon property prior to Firstgold.  Southern Pacific Land Co. (later Santa Fe Pacific Corp.) drill 

tested the western extension of the Relief Canyon deposit off of the Firstgold property.  Firstgold 

undertook two drilling programs following their acquisition of the property in 1995.  

 

Table 1.1 summarizes the drilling in the current project drill-hole database.  The first known drill hole 

on the property, a single core hole drilled by Falconi in 1978 during its investigation of limestone 

potential, is not included in the database.  While the Santa Fe holes were drilled outside of the limits of 

the Firstgold property, they are included in the database and used in the mineral resource estimation.  

 

Lacana and Santa Fe reported different experiences with sampling of the mineralized breccia.  Nearly 

all of the Lacana samples in the breccia were collected by dry drilling methods, as the breccia was 

intersected above the water table, and they made an effort to mitigate and quantify any effects of 

contamination.  To the west, Santa Fe encountered heavy formational water flows in the breccia, and 

their early sampling procedures allowed fine, clay-sized material to overflow the sampling bucket.  

Santa Fe revised its sampling procedures to improve collection of the fines, and comparison of the two 

types of sampling procedures by Santa Fe showed average increases of 8% to 19% in the gold values 

for intervals for which the fines were caught.  Drill logs suggest that most holes by other operators 

drilled the breccia dry when it was intersected above the water table.   
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Table 1.1  Relief Canyon Mineral Resource Database Summary 

 

Company Period Hole Numbers 
Core RC Total 

No. Feet No. Feet No. Feet 

Duval 1981-1982 
DVR1 - 45

1
 

(excludes 27, 39-41) 
- - 41 13,663 41 13,663 

Lacana 1982-1983 
LRC1 - LRC203 

(includes two re-drilled holes
2
) 

- - 205 50,453 205 50,453 

Santa Fe 1983-1984? 
SPRC1 ï 148

3
 

(excludes 80,114-119,129) 
(includes six ñAò holes) 

- - 146 47,433 146 47,433 

Pegasus 1987-1988 

PRC87-02, 03, 06 - 15
4
 

(excludes 04, 05) 
 

PRC88-1 through 5 

- - 17 5,100 17 5,100 

Firstgold 1996-1997 

9601-9640 
(excludes 07, 14, 16, 22-24, 39) 

 
9702-9743 

(excludes 18, 41) 

- - 73 50,420 73 50,420 

Firstgold 2007-2008 

RCM07-01 - 755 
RCM08-01 ï 19 

RC - D1 
NT07-01, NT08-01 ï 10 

NT08-D01, 03, 04 

4 4,578 105 39,113 109 43,691 

TOTAL 4 4,578 587 206,182 591 210,760 

1DVR42 - 45 may have been drilled by conventional rotary 
2In cases of original and re-drilled hole sets, assay data available for re-drilled holes only 
3Assay data unavailable for 13 holes 
4Assay data unavailable for PRC87-03 
5Assay data unavailable for RCM07-24 

 

The drill data strongly suggest that down-hole contamination of gold values occurred in some portion 

of the RC sample database.  This issue was mitigated to a large extent in the resource modeling by the 

exclusion of suspect intervals, but since it is impossible to recognize possible contamination in 

mineralized intervals within the breccia horizon, some uncertainty persists in the reported resources, 

primarily below the water table. 

      

1.5 Metallurgical Testing 

 

Relief Canyon is a predominantly oxidized to partially oxidized gold deposit that metallurgical testing 

and actual mining experience indicate is amenable to cyanide heap-leach processing.  Lacana 

undertook extensive metallurgical studies of various types of mineralization in 1983 and 1984 that 

culminated in pilot-scale heap-leach testing.  Lacana ultimately chose to process by heap leaching run-

of-mine material, which reportedly yielded gold recoveries of 45 to 50%.  Pegasus conducted 

additional test work and decided to heap leach crushed and agglomerated material, which resulted in 

average gold recoveries in the range of 65% to 70%. 
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Firstgold reports that they engaged Kappes, Cassiday and Associates in 2009 to perform column-leach 

testing on samples from Relief Canyon; no final report discussing the results has been issued. 

 

1.6 Mineral Resource Estimation 

 

The gold resources at Relief Canyon were modeled and estimated by evaluating the drill data 

statistically, utilizing sectional lithologic interpretations provided by Firstgold to interpret mineral 

domains on cross sections, rectifying the mineral domain interpretations on long sections, analyzing 

the modeled mineralization statistically to establish estimation parameters, and estimating gold grades 

by inverse-distance methods into a block model with 20 x 20 x 20 foot blocks.  All modeling of the 

diluted resources was performed using Gemcom Surpac® software.      

 

The Relief Canyon gold resources are presented in Table 1.2. 

 

 Table 1.2 Relief Canyon Mineral Resources 

 

    
  

 
 

A cutoff of 0.005 oz Au/ton is used to tabulate the gold resources.  This cutoff was chosen to capture 

mineralization potentially available to open-pit extraction and heap-leach processing.  The block-

diluted resources are tabulated at additional cutoffs in order to provide grade-distribution information, 

as well as to account for economic conditions other than those envisioned by the 0.005 oz Au/ton 

cutoff.  

 

No Measured resources are assigned due to: (1) the lack of core holes that could allow for verification 

of the RC data; (2) the lack of QA/QC data that could be used for verification purposes; (3) remaining 

uncertainties in resources lying below the water table related to the possible presence of down-hole 

Cutoff (oz Au/ton) Tons oz Au/ton oz Au

0.005 6,533,000 0.017 113,000

0.008 5,329,000 0.020 106,000

0.010 4,655,000 0.022 100,000

0.015 3,065,000 0.026 81,000

0.020 1,756,000 0.034 59,000

0.025 1,189,000 0.04 47,000

0.050 200,000 0.071 14,000

0.100 15,000 0.127 2,000

Relief Canyon Indicated Resources

Cutoff (oz Au/ton) Tons oz Au/ton oz Au

0.005 2,719,000 0.015 42,000

0.008 1,988,000 0.019 38,000

0.010 1,616,000 0.021 35,000

0.015 949,000 0.028 27,000

0.020 566,000 0.036 20,000

0.025 414,000 0.041 17,000

0.050 84,000 0.066 5,500

0.100 6,000 0.109 700

Relief Canyon Inferred Resources
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contamination; (4) the limited amount of density data; and (5) uncertainties with respect to the location 

of some drill holes. 

 

The resource database includes a significant number of holes drilled beyond the limits of the Firstgold 

property that were used in the resource modeling.  Only resources lying within the Firstgold claim 

block are reported in Table 1.2, which represent approximately 60% of the total resources estimated. 

 

1.7 Summary and Conclusions 

 

MDA has reviewed the project data and the Relief Canyon drill -hole database and has visited the 

project site.  MDA believes that the data presented by Firstgold are generally an accurate and 

reasonable representation of the Relief Canyon gold project and adequately support the mineral 

resources reported herein. 

 

The North Target area, which extends northward from the northern extents of the mineral resources but 

is not included in the reported resources, is defined by drill-hole intercepts of significant grades and 

widths.  Drilling at the North Target area consists primarily of vertical RC holes, and the geology of 

the mineralization is not understood.  While there are uncertainties as to what portion of the gold 

intersections are representative of in situ mineralization due to possible down-hole contamination, the 

North Target mineralization clearly warrants additional exploration work.   

 

On-site facilities at Relief Canyon include a 750 tons-per-hour two-stage crushing circuit, a permitted 

72-acre heap-leach pad that is one-quarter constructed, one radial stacker, a 3,000 gallons-per-minute 

processing plant, and mine office and warehouse facilities.  Additional office facilities, as well as an 

assaying laboratory, are located in Lovelock. 

 

1.8 Recommendations 

 

A confirmatory core drilling within the mineral resources is recommended in order to: (1) provide data 

that may help to verify the geologic, hydrologic, oxidation, and grade models developed from the 

existing RC data; (2) obtain representative samples for metallurgical testing and bulk-density 

determinations; and (3) test areas below the resources that returned significant values in the RC holes. 

 

An additional exploration core-drilling program is warranted to test the North Target area.  This 

program should utilize angled core holes to: (1) define the true extents, grade, and geometry of the 

mineralization; and (2) gain an understanding of the critical geologic controls of the mineralization.  

 

A scoping-level economic study should be completed on the existing resource base to provide an initial 

indication of the potential viability of the project.   
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2.0 INTRODUCTION  

Mine Development Associates (ñMDAò) has prepared this technical report on the Relief Canyon gold 

project, located in Pershing County, Nevada, at the request of Firstgold Corporation (ñFirstgoldò).  

Firstgold was incorporated under the laws of Nevada in 1993 under its former name of Newgold, Inc., 

and on November 15, 2006 the companyôs name was changed to Firstgold Corporation.  Firstgold has 

been listed on the Toronto Stock Exchange since May 14, 2008 (Firstgold, 2008b); it is also listed on 

the Over-the-Counter Bulletin Board trading service.  For the purposes of this report, Firstgold 

Corporation and Newgold, Inc. are referred to interchangeably as ñFirstgoldò.   

 

This report is written in compliance with disclosure and reporting requirements set forth in the 

Canadian Securities Administratorsô National Instrument 43-101, Companion Policy 43-101CP, and 

Form 43-101F1 (ñNI 43-101ò).  

 

As of the Effective Date of this report, Firstgoldôs interests in the Relief Canyon property are subject to 

bankruptcy proceedings that are further discussed in Section 4.3.3. 

 

2.1 Project Scope and Terms of Reference 

 

The purpose of this report is to provide a technical summary of the Relief Canyon project, including 

the first 43-101-compliant mineral resource estimate of the Relief Canyon project.  The mineral 

resources were estimated and classified under the supervision of Michael M. Gustin, Senior Geologist 

for MDA, who is a qualified person under NI 43-101; no mineral reserves are estimated.  There is no 

affiliation between Mr. Gustin and Firstgold except that of an independent consultant/client 

relationship.  The mineral resources reported herein for the Relief Canyon project are estimated to the 

standards and requirements stipulated in NI 43-101.  Other resource estimates presented in Section 6.2 

are reported for historic purposes only and do not necessarily meet the reporting requirements of NI 

43-101. 

 

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

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

methodology, quality assurance, interpretations, drilling programs, and metallurgy.  MDA has relied 

on the data and information provided by Firstgold for the completion of this report, including the 

supporting data for the estimation of the mineral resources.  In compiling the background information 

for this report, MDA relied on the 2007 NI 43-101 technical report prepared by John Mears, a 1996 

review of the project by Watts, Griffis and McOuat Ltd. (Fernette et al., 1996), and on other references 

as cited in Section 22.0.  Based on the extensive work on the property by previous operators, including 

mining by two well-known companies, MDA presumes that there is a considerable body of 

information that has been developed over the years, although only those references cited in Section 

22.0 were available for review by MDA.   

 

Firstgoldôs work at Relief Canyon has focused on exploration designed to identify and further define 

resources lying within the property, as well as the potential for reprocessing the heaps remaining from 

gold mining operations.  This report does not discuss Firstgoldôs work related to the reprocessing 

potential, with the exception of a brief summary in Section 19.0.  Unless otherwise specifically noted, 
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all references to Firstgoldôs drilling, sampling, assaying, and metallurgical programs do not pertain to 

their reprocessing program.  

  

The author conducted a site visit on November 4, 2008, which included inspections of the on-site 

processing facilities, examination of existing open pits and related rock exposures, and review of 

various maps, reports, etc. stored in Firstgoldôs office in Lovelock, Nevada.   

 

MDA has made such independent investigations as deemed necessary in the professional judgment of 

the author to be able to reasonably present the conclusions discussed herein, and MDA believes that 

the data provided by Firstgold are generally an accurate and reasonable representation of the Relief 

Canyon gold project. 

 

The effective date of this updated technical report is May 1, 2010 unless otherwise stated. 

 

 

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

 

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

originally reported in metric units, MDA has made conversions according to the formulas shown 

below; discrepancies may result in slight variations from the original data in some cases. 

 

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

United States. 

 

Acronyms and abbreviations that appear in report: 

AA    atomic absorption spectrometry 

ADR    adsorption-desorption recovery  

Ag    silver 

Au    gold 

BLM    United States Department of the Interior, Bureau of Land Management 
o
C    degrees centigrade 

core    diamond core-drilling method 
o
F    degrees Fahrenheit 

Firstgold   Firstgold Corporation 

hr    hour 

ICP    inductively coupled plasma analytical method 

lb(s)    pound/pounds 

NSR    net smelter return 

opt    ounces per ton 

oz Au/t on   ounces of gold per short ton 

ppm    parts per million 

QA/QC   quality assurance and quality control 

RC    reverse-circulation drilling method 

RQD    rock-quality designation 
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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.  The author did not conduct any 

investigations of the environmental or social-economic issues associated with the Relief Canyon 

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

 

The author has relied on Firstgold to provide full information concerning the legal status of Firstgold 

Corporation, as well as current legal title, material terms of all agreements, existence of applicable 

royalty obligations, and material environmental and permitting information that pertain to the Relief 

Canyon property.  Sections 4.2, 4.3.1, 4.3.2,, and 4.4 in their entirety are based on information 

provided by Firstgold, including two title opinions (Thompson, 2007, 2008), and the author offers no 

professional opinions with respect to the provided information.  The information summarized in 

Section 4.3.3 was provided by Daniel Reiss of Levene, Neale, Bender, Rankin & Brill L.L.P., legal 

advisors to Firstgoldôs secured creditors.    
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4.0 PROPERTY DESCRIPTION AND LOCATION  

The author is not an expert in land, legal, environmental, and permitting matters.  The information 

presented in this Section 4 is based entirely on information provided to MDA by Firstgold, including 

2007 and 2008 title opinions (Thompson, 2007 and 2008).   

 

MDA presents this information in this Section to fulfill reporting requirements of NI 43-101, but 

expresses no opinion regarding the legal or environmental status of the Relief Canyon property or any 

of the agreements and encumbrances related to the property, other than to state that the title opinion 

dated August 1, 2008 reflects the title condition at that time, and there may have been significant 

changes in the areas of title condition, claim ownership (including liens), and claim conflicts in the 

twenty-two months between the completion of the title opinion and the date of this report.   

 

As of the date of this report, Firstgoldôs interests in the Relief Canyon property are subject to 

bankruptcy proceedings (see Section 4.3.3).   

 

4.1 Location 

 

The Relief Canyon property is located in Pershing County at the southwestern flank of the 

Humboldt Range in  

 

The center of the Relief Canyon property is located at approximately 40Á 12ô 15ò North latitude and 

118Á 10ô 13ò West longitude.  The property area is included on the Lovelock 1:250,000 and Buffalo 

Mountain 15ô topographic maps.  A geologic map of the Buffalo Mountain quadrangle was published 

in 1969 (Wallace et al., 1969). 

 

4.2 Land Area 

 

The Relief Canyon property consists of 139 claims, including 120 unpatented millsite claims and 19 

unpatented lode mining claims (Thompson, 2008; the title opinion references an additional five 

unpatented claims that overlie other Firstgold unpatented claims and are therefore superfluous), for a 

total of about 949 acres (Figure 4.2).  The property is located on public land administered by the U.S. 

Bureau of Land Management (ñBLMò). 

 

The lode claims form two blocks, one in the western portion of Section 16 and the other in the 

northeastern part of Section 20 in Township 27 North, Range 34 East, Mount Diablo Base and 

Meridian (ñMDB&Mò).  Thompson (2008) reports that ñExcept for the problem affecting the R5, 6, 

and 8 discussed é below, the claims have been located in accordance with state and federal mining 

law, and the title condition is presently goodéThe owner of record is Newgold, Incéò. 

 

The conflict with Firstgold unpatented lode claims R5, R6, and R8 in Section 16 described in the 

paragraph above regards seniority of these claims with respect to PF 133, 140, and 141 lode claims 

located in January 1999 by Newmont Mining Corp. (ñNewmontò).  Thompson (2008) summarizes his 

findings as follows: 
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ñThe [Firstgold] R5, 6, and 8 claims appear to conflict with the senior PF claims owned by 

Newmont Mining, however, the Newmont claims were partially staked over the senior set of 

original R claims, therefore, the Newmont claims were likely invalid in the areas of overlap 

and the R claims should be valid.  The PF 133, 140, and 141 lode claims were located in 

January 1999 by Newmont Mining Corp. over the original [Firstgold] R5, 6 and 8 lode claims 

(located on January 13, 1982).  The R6 and 8 claims were abandoned in 1998 and the R5 

claim appears to have been valid through September 1, 2004.  Subsequent R claims were 

located and dropped as detailed on Exhibit C attached hereto, with the final set of R claims 

having been located in 2005.  Assuming that a court would infer an abandonment of the other 

R claims as discussed in Exhibit C, and assuming that the original R claims were valid in 

1999, then the present R5 claim is valid, but the R6 and 8 claims appear to be invalid.ò  

 

The total of 19 unpatented lode claims held by Firstgold reported herein reflects the assumptions of 

Thompson stated above, which, if true, suggest that lode claim R5 is valid and R6 and R8 are invalid.  

A portion of the mineralization modeled by MDA lies within claims R6 and R8, while R5 lies outside 

of the modeling.  In this report, MDA assumes that R5 is valid and R6 and R8 are invalid due to the 

title uncertainties.  The mineral resources reported in Section 17.0 are therefore exclusive of claims R6 

and R8,.  No modeled mineralization lies within R-5, while mineralization modeled within R-6 and R-

8 would represent only a small percentage of the total resources reported herein. 

 

The millsite claims are located in Section 18, Township 27 North, Range 34 East, MDB&M and are 

not contiguous with the lode claims.  Four heap-leach pads, two solution ponds, and a cement block 

processing circuit lie within the millsite claims (Mears, 2007).   

 

According to Fernette et al. (1996), ñéapproximately 500 of the 640 acres of the Millsite Claims are 

over-staked on Lode Claims held by Newmont and Victoria Resources.ò  Mears (2007) reports that 

ñapproximately 300 acres of the Millsite Claims are on top of Lode Claims held by Newmont Gold 

Corp.ò   

 

Thompson (2008) notes that ñThe junior [Firstgold] RC (located in 2005) and RM (located in 2006) 

millsite claims owned by Newgold, Inc. are located over the senior PF lode mining claims (located in 

1999 and owned by Newmont Mining Corp.).  Since the RC and RM claims are millsites and the PF 

claims are lode claims, technically the claims may co-exist.  However, in order to be valid a millsite 

claim must be located on non-mineral land.  If Newmont has established a mineral discovery on the PF 

claims, the millsites may be invalid.ò  Similarly, Thompson (2008) notes that lode claims owned by 

Victoria Resources US Inc. (ñVictoria Resourcesò) overstaked some of the Firstgold millsite claims, 

which would mean that the affected millsite claims may be invalid if Victoria Resources has 

established a mineral discovery.  None of the millsite claims owned by Firstgold lie proximal to the 

mineral resources reported herein. 

 

Odd-numbered sections in the area of the Firstgold property (Figure 4.2) are privately owned, 

primarily by Nevada Land and Resource Company, LLC (Firstgold, 2006).  As described in Section 

6.1, Firstgold once subleased some of this private land when it first acquired the project. 

 

The annual claim maintenance fees payable to the BLM for the 139 Firstgold claims total $19,460 

($140 per claim).  Firstgold reports that $1,484.50 in filing fees for the Affidavit and Notice of Intent 
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to Hold Mining Claim(s) and Sites(s) are payable annually to Pershing County.  Firstgold has provided 

documentation of payment of these fees in 2009. 

 

Appendix A lists the 139 claims comprising the Relief Canyon property. 

 

 

Figure 4.1 Location of the Relief Canyon Project 
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Figure 4.2 Property Map of the Relief Canyon Project 
Note: resources lying outside of Firstgold claims are not reported in Section 17.0 

  

 

4.3 Agreements and Encumbrances 

 

Firstgold purchased the Relief Canyon property from J. D. Welsh and Associates of Reno, Nevada 

(ñWelshò) in January 1995 for US$500,000 (Fernette et al., 1996; Wojcik, 1996; U. S. Securities and 

Exchange Commission, 1997; http://www.secinfo.com/dQq6n.8q.htm).   

 

Firstgold obtained a right-of-way easement for a road across Section 17 from Nevada Land and 

Resource Company, LLC that grants access between Firstgoldôs millsite and lode claims (Thompson, 

2008).   

 

http://www.secinfo.com/dQq6n.8q.htm
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4.3.1 Royalties 

MDA has reviewed several royalty agreements provided by Firstgold and the 2008 title opinion 

(Thompson, 2008), which discusses royalties applicable to Relief Canyon.  The following discussion 

summarizes the materials reviewed by MDA. 

  

Thompson (2008) discusses a net smelter returns (ñNSRò) royalty agreement between Newgold and 

Repadre International Corporation (ñRepadreò) effective June 19, 1997.  Thompsonôs discussion 

references a June 13, 1997 letter agreement between the two parties.  The magnitude of the royalty is 

not disclosed.  Thompson also discusses a royalty payable to Repadre by Newgold that is identified by 

a notice dated June 1999; the amount of this NSR royalty is also not disclosed.  The title opinion 

implies that these two royalties are actually one and the same, and this royalty interest covers the 

original set of lode claims that were staked at Relief Canyon in 1982.  These original claims are no 

longer valid, although the title report states that, ñA court would almost certainly impose a constructive 

trust declaring that the royalty applies to the current set of claimsò (Thompson, 2008). 

 

A copy of a royalty agreement between Newgold and Repadre provided to MDA references a June 13, 

1997 letter agreement, which is likely the same as mentioned by Thompson (2008).  The royalty 

agreement reviewed by MDA grants Repadre a 1% NSR.     

 

MDA reviewed a copy of an agreement dated October 3, 1996 in which Repadre agreed to purchase 

from Newgold a 1.5% NSR royalty on all minerals ñmined or otherwise recoveredò from the Relief 

Canyon property for $500,000.  The agreement included a Repadre option to increase the royalty to 3% 

NSR.  According to documents supplied to MDA, Repadre exercised the option and thereby increased 

the royalty to 3% NSR on October 27, 1998.  Firstgold represents that Royal Gold, Inc. has since 

purchased the Repadre royalty interest.  

 

Mears (2007) reported that Battle Mountain Gold Exploration Corp. holds a 4% NSR royalty on any 

production (heaps, reprocessing, and new mining).  Battle Mountain Gold Exploration Corp. is a 

subsidiary of Royal Gold Inc. 

 

From the information provided above, it appears that Royal Gold, Inc. holds a 4% NSR royalty interest 

at Relief Canyon.     

 

4.3.2 Other Encumbrances 

A security agreement dated May 1, 2008 stipulates the conveyance of US $1,100,000 to Firstgold and 

covers Firstgoldôs interest in the project lode claims, 57 of the millsite claims, and fixtures and all 

personal property of Firstgold located at Relief Canyon (Thompson, 2008).  Thompson states that the 

BLM serial numbers listed in the security agreement appear to be incorrect.  

 

Thompson (2008) notes that a number of liens and encumbrances were filed against Newgold prior to 

the security agreement discussed above that ñappear to have been released or rendered unenforceable 

because the statute of limitations has runéò 
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4.3.3 Bankruptcy Proceedings  

As of the Effective Date of this report, Firstgold remains in a bankruptcy proceeding being overseen by 

a federal bankruptcy court.  Firstgold and the secured lenders have reached an agreement and the 

bankruptcy court has approved the terms of the ñStipulationò by a court order entered on April 27, 

2010. 

 

Under terms of the Stipulation, the parties agreed to accept an asset manager to take control over 

Firstgoldôs mining assets.  The asset managerôs role is to ensure the property assets remain intact, the 

project remains in compliance with applicable permits, and necessary bills are maintained current to 

minimize impacts to the project.  The asset manager has all authority to make decisions and expend 

funds as needed to secure and maintain asset values.  The secured lenders have full authority to 

liquidate project assets in accordance with their pre-bankruptcy loan agreements and there is no dispute 

by Firstgold that the secured lenders have the right to seize and sell the assets that constitute their 

collateral.  The secured lenders have the option to sell some or all of its collateral using the bankruptcy 

court if preferred by a buyer in light of some advantages that this may have for a buyer.  

 

By agreeing to an asset manager, the secured lenders have stepped in financially to óprotectô their asset 

value.  Therefore, the purchase and development of the mineral resources reported herein by another 

company and/or party would be free from court issues and any further bankruptcy court proceeding 

that Firstgold may be subject to in the future, unless the purchaser wishes to invoke the bankruptcy 

process, as mentioned above. 

 

4.4 Environmental Permits and Potential Liabilities 

 

The author is not an expert on environmental issues and presents this information with no opinion.  

The author cannot verify that the information provided below constitutes all of the permits required for 

future work on the property, including the possible development of the mineral resource discussed in 

this report. 

 

The following information on environmental permits is derived from copies of permits and 

correspondences with regulatory agencies provided to MDA by Firstgold, as well as information on 

Firstgoldôs website in January 2009 (http://www.firstgoldcorp.com/our_story.asp); other sources used 

are cited.  The author cannot be certain as to the completeness of the information summarized, nor of 

which of the permits are presently active.   

 

Without considering Firstgoldôs recent attempts at reprocessing the existing heaps, mining of the open 

pits at Relief Canyon property ceased in August 1989, crushing of the ore ended in September 1989, 

cyanide was last added to the heaps in July 1990, addition of fresh water to the cyanide solutions was 

terminated in September 1990, rinsing of the heaps with fresh water was initiated in October 1991, and 

rinsing was completed in late 1993 (U.S. Dept. of Interior, BLM, 2007b).  Existing disturbances on the 

property include three open pits and several waste-rock dumps (Figure 4.3), a process building and 

process ponds, a topsoil stockpile, access roads, and heap-leach pads (Firstgold, 2006, 2009). 

 

Firstgold acquired the property in 1995 and submitted a revised Plan of Operations (ñPOOò) that was 

approved by the BLM in 1997.  The POO covers mining and processing of approximately 3.2 million 

http://www.firstgoldcorp.com/our_story.asp
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tons of material from the existing pits, 100,000 tons of existing stockpiled material adjacent to the 

heaps, and 200,000 tons of material stockpiled on the #4 waste-rock dump, as well as the mining of 

about 6.4 million tons of waste rock.  The POO states that all mining will be conducted above the 

standing water table, and no pit lakes will be formed.  It should be noted that the property included 

private lands adjacent to the Firstgold lode claims at the time the permit was approved.  Firstgold 

placed the property in closure later in 1997 before initiating operations, and from 1998 until late 2004 

the property remained in a care-and-maintenance state (Firstgold, 2006). 

 

The BLM revoked the POO on April 2, 2004 due to a failure to perform required reclamation and to 

submit an adequate financial guarantee for the reclamation liability at the mine site.  The BLM and the 

Nevada Department of Environmental Protectionôs (ñNDEPò) Bureau of Mining Regulation and 

Reclamation then entered into an Action of Compliance (ñAOCò) with Firstgold in May 2005.   

 

The POO was reinstated, and the AOC requirements satisfied, on April 5, 2007 after the compliance 

issues, including bonding of the reclamation liabilities and approval of a final closure plan at the mine 

site, were resolved.  A heap-leach-pad drilling program was also approved as part of the reinstated 

POO. 

 

An Environmental Assessment was prepared by the BLM in 2007 for Firstgold in support of a 

proposed amendment to the POO (U.S. Dept. of Interior, BLM, 2007b).  The proposed amendment 

included construction of drill sites, limited road construction, overland travel, and the drilling of 63 

exploration holes; MDA has not reviewed this proposed amendment. 

 

On June 14, 2007, the BLM approved the adequacy of reclamation of 4.2 acres of disturbance 

associated with exploration drilling by Firstgold.  An amendment to the POO to allow for additional 

exploration drilling was approved on May 2, 2008.  

 

A further amendment to the POO was approved by the BLM on August 7, 2008.  The amendment 

covers off-loading of seven million tons of material from the existing pads 1, 2, 3, and 4; re-crushing 

and agglomerating the off-loaded material and placing it onto a new double lined pad; and the 

construction of additional solution-processing facilities.  As part of the permitting process, Firstgold 

received a Reclamation Permit from NDEP in August 2008 (U.S. Dept. of Interior, BLM, 2008) after 

increasing its reclamation bond with the BLM (Firstgold, 2008f).  The NDEP permit is valid for the 

life of the project unless it is modified, suspended, or revoked.   

 

Firstgold also received Water Pollution Control and Air Quality permits to allow construction and 

operation of the adsorption-desorption recovery (ñADRò) process plant and crushing facility 

(Firstgold, 2008e).  Firstgold provided MDA with a copy of the Class II Air Quality Operating Permit 

approved by NDEP on July 1, 2008, with an expiration date of July 1, 2013.  Firstgold also provided 

MDA with a copy of the Notice of Decision from NDEP approving issuance of the Water Pollution 

Control Permit dated May 23, 2008, with the modified permit becoming effective June 7, 2008 and 

remaining effective until June 7, 2013 unless modified, suspended, or revoked. 
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Figure 4.3 Aerial Photograph of the Relief Canyon Project 

 

   

Table 4.1 lists the permits issued for the Relief Canyon project for which copies were provided to 

MDA by Firstgold.  Table 4.2 lists additional permits, licenses, and authorizations that were required 

for the Relief Canyon mine according to the 1997 POO; MDA has no information on the status of the 

items listed in Table 4.2.   

 

Firstgold initiated construction of the existing facilities at Relief Canyon and operated for a short 

period of time in late 2008 and early 2009, presumably under permits approved by the appropriate 

State and/or Federal agencies. 
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Table 4.1  Permits Issued for the Relief Canyon Project as Provided to MDA by Firstgold 

 

Type of Permit Issuing Agency Date of Issue 
Expiration 

Date 

Relief Canyon project Plan of Operations / Reclamation Plan and 
Reclamation Bond Cost Estimate and Amendments to Plan of 
Operations Permit No. NVN-64634 for (1) drilling outside the pit, (2) 
reprocessing heaps  

U.S. Bureau of Land 
Management 

POO Reinstated April 
5, 2007. 
(1) May 2, 2008 
(2) Aug. 7, 2009 

Dependent on 
Firstgold 
actions 

Reclamation Permit #0264 for Relief Canyon Mine 
NDEP-Bureau of 
Mining Regulation and 
Reclamation 

June 12, 2007; 
amended permit 
approved August 5, 
2008 

Valid for life of 
project 

Class II Air Quality Operating Permit 
NDEP-Bureau of Air 
Pollution Control 

July 1, 2008 July 1, 2013 

Water Pollution Control Permit NEV2007105(new) 
NDEP-Bureau of 
Mining Regulation and 
Reclamation 

June 7, 2008 June 7, 2013 

Stormwater General Permit NVR300000 NDEP November 7, 2007 None listed 

Class III Landfill Permit waiver F444 NDEP January 8, 2007 
January 8, 
2012 

Industrial Artificial Pond Permit S29657 
Nevada Division of 
Wildlife 

November 20, 2007 
November 30, 
2012 

Right-of-way Grant N-83323 for a radio repeater communication site BLM October 11, 2007 None listed 

 

 

 

Table 4.2  Additional Permits, Licenses and Authorizations Required for Relief Canyon Mine 

(Modified from Newgold, Inc., 1997) 

 
Permit Agency 

Permit to Appropriate Nevada Division of Water Resources 

Nevada Hazardous Materials Storage Permit Nevada State Fire Marshall 

Explosives License U.S. Bureau of Alcohol, Tobacco and Firearms 

EPA ID Number U.S. Environmental Protection Agency 

  Note: MDA has no information concerning the current status of the permits listed. 

 

 

The following summary of the current state of permits at Relief Canyon was provided to MDA by 

Firstgold representatives.  Amendments to the existing authorizations that allowed re-leaching of 

spent-heap material will have to be amended through both the State of Nevada and the Bureau of Land 

Management to permit any development of the mineral resources reported herein.  As of the Effective 

Date of this report, the secured lenders are maintaining the property on a care-and-maintenance basis to 

ensure permits remain active for future use.  The project is fully bonded for the current authorized 

operations, and the cash bond is held by the Bureau of Land Management.  The bond amount is 

approximately $3,000,000. 
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5.0 ACCESS; CLIMATE; LOC AL RESOURCES; INFRASTRUCTURE; AND                

PHYSIOGRAPHY  

5.1 Access 

 

Access to the Relief Canyon property is via Interstate 80 northeast of Lovelock.  From exit 112 located 

7 miles northeast of Lovelock, access is by way of Coal Canyon Road about 10 miles southeast, 

turning north at Packard Flat onto a gravel road for about 2 miles to the property.  Coal Canyon Road 

is a paved, county-maintained road. 

 

5.2 Climate 

 

The climate at Relief Canyon is typical of the high desert.  Summers are warm with cool nights; 

winters are cool to cold with occasional moderate snowfall.  Precipitation is low and comes primarily 

in winter, although there are infrequent rains in the summer.  The yearly precipitation is about 6 inches 

in the valleys and up to 20 inches in the mountains in Pershing County (Johnson, 1977).  Mining can 

be conducted year-round on the property. 

 

5.3 Local Resources and Infrastructure 

 

The city of Lovelock lies about 19 miles by road west-southwest of the property and had an estimated 

population of 2,458 in 2008, according to the website of the Nevada State Demographer 

(http://www.nsbdc.org/what/data_statistics/demographer/pubs/pop_increase/).  The city of Reno, 

Nevada, lies about 90 miles southwest of Lovelock on Interstate 80 and is a metropolitan area with a 

population of over 300,000.   

 

The following description of infrastructure at Relief Canyon is taken from Mears (2007): 

 

ñElectricity is hooked up on the property.  Water is from two wells located east of the process 

plant.  Phone lines are also in place.  The former Pegasus Process building is present on the 

Relief Canyon Gold Project site and is being updated to support exploration.  Necessary 

supplies, equipment and services to carry out full sequence exploration and mining 

development projects are available in Winnemucca, Reno, and Elko, Nevada.  A trained 

mining-industrial workforce is available in Lovelock and other nearby communities.  The 

overall subdued topography that characterizes much of the Relief Canyon Gold Projectôs past 

Process Facilities area provides ample ground for the sitting of new mine facilities, tailings, 

waste dumps and heap leach facilities.ò 

 

As previously described, there are currently three open pits (North, South, and Light Bulb pits; 

Figure 4.3), several waste-rock dumps, a process building and process ponds, a topsoil stockpile, 

access roads, and heap-leach pads on and adjacent to the property. 

 

5.4 Physiography 

 

The Relief Canyon property is located on the southwestern flank of the Humboldt Range, one of the 

generally north-trending fault-bounded ranges of the Basin and Range physiographic province.  Within 

http://www.nsbdc.org/what/data_statistics/demographer/pubs/pop_increase/
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the project area, the topography is flat to hilly (Figure 5.1).  Elevations range between 4,600 feet along 

the valley side of the project on the west to 5,500 feet in the range on the eastern portion of the project 

(Mears, 2007).  

 

Vegetation is sparse, consisting of grasses and shrubs of the high desert with a few trees in the higher 

elevations of the range. 

 

According to Mears (2007), the Packard Flat aquifer is generally found at a depth of 150 feet to 500 

feet; RC drilling encountered groundwater at those depths.  As of 2007, the pits contained only 

meteoric water as reported by Dyer Engineering Consultants.  Mears also states that ñDocumentation 

in Cameron Park, California has been found that shows that water rights were included in the sale 

from J.D. Welsh to A Scott Dockter (Firstgold).ò  At the time of Mearsô report, Firstgoldôs attorney 

was in the process of recording the water rights under Firstgoldôs name with the State of Nevada.  

Based on a letter to Firstgold from the Nevada Division of Water Resources dated November 25, 2008, 

it appears that process was completed and that a permit was issued.  Firstgoldôs website (Firstgold 

website http://www.firstgoldcorp.com/our_story.asp, January 2, 2009) says that water for mining and 

processing is provided by two wells located on the property near the mine and processing facilities.  

Water rights to the northern of the two wells are owned by others, whereas Firstgold owns the water 

rights to the southern well.  A third production well used by prior operators was plugged and 

abandoned in 1993 (Firstgold, 2009). 

 

According to Wojcik (1996), water is also available from a spring located four miles north of the 

property that can be developed, if needed.   

 

Figure 5.1 Photograph Showing Physiography of Relief Canyon Area 
(Lacana/Pegasus Heaps in middle ground) 
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6.0 HISTORY  

6.1 History of Exploration  

 

The project history has been compiled from the following references:  Johnson (1977), Fiannaca 

(1982), Fiannaca and McKee (1983), Easdon (1983b), Fiannaca and Easdon (1984), Wittkopp et al. 

(1984), Atiyeh  (1986), Parratt et al. (1987), Pegasus Gold Inc. (1987, 1988, 1990), Wallace (1989), 

Cuffney et al. (1991), Abbott et al. (1991), Wojcik (1996), Fernette et al. (1996) (Firstgold, 2006), 

Mears (2007) .  In some cases, references differ as to details of the history, but MDA has assembled 

what it believes to be an accurate description of events. 

 

The Relief-Antelope Springs mining district, in which the property is situated, had historical 

production of silver, antimony, and mercury, but there is no evidence that it had produced gold prior to 

development of the Relief Canyon deposit in the 1980s.   

 

Exploration began in the district in the early 1860s with discovery of antimony and silver in the same 

decade and mercury discovered in 1907.  Historic production of silver, antimony, and mercury totaled 

about $3,000,000.  There were a number of fluorite prospects in the immediate vicinity of the Relief 

Canyon deposit, where mining took place in the 1940s, although none have had reported production 

(Papke, 1979).  The site of the current Relief Canyon deposit was originally known as the Bohannon or 

Emerald Spar fluorite prospect.   

 

In 1978, the property was staked for high-purity limestone by Falconi Cement Inc. (ñFalconiò), who 

drilled one core hole measuring 745 feet to test the quality of the limestone that passed through 

mineralized breccia into Cane Spring Formation limestone.  That hole is not included in the current 

database. 

 

As part of a regional, precious metals prospecting program with an emphasis on the Humboldt Range, 

Duval Corporation (ñDuvalò) explored the area in 1979 with mapping and stream-sediment sampling 

and detected 0.45ppm gold in a single stream sediment sample from the site.  Duval then contacted 

Falconi, logged and assayed their single core hole, and ran a series of soil and rock-chip sample lines 

over Falconiôs property.  Assays of the core showed the presence of gold.  Duval negotiated a joint-

venture agreement with Falconi in 1979 and staked an additional 2,300 acres.  Duval initiated a 

detailed mapping and sampling program, which identified a gold anomaly that was 2,000 feet by 1,500 

feet in area, ranging between 0.01 and 0.06 oz Au/ton in grade.  Duval proceeded to drill reverse 

circulation (ñRCò) percussion holes during 1981-1982 that confirmed the presence of a low-grade but 

potentially mineable zone that was 2,400 feet by 1,800 feet in size.  Fiannaca and McKee (1983) and 

Fiannaca and Easdon (1984) reported that Duval drilled 40 RC holes, although the database shows 41; 

Mears (2007) reported that Duval drilled 44 holes.  MDA cannot account for these discrepancies. 

 

Lacana Mining Inc. (ñLacanaò; Lacana Gold Inc. was the U. S. subsidiary, and this name is also 

referenced in the literature) first optioned and then purchased the property from Duval in 1982, 

including the remaining 10% interest held by Falconi.  At the start of its investigation, Lacana 

undertook various sampling programs to verify Duvalôs assays and to understand the metallurgy of the 

mineralization.  These are described in Section 14.1 and Section 16.1 of this report respectively.  In 

addition, Lacana commissioned aerial photography in order to prepare a topographic map of the main 



 

  Technical Report, Relief Canyon Project 

                   Firstgold Corporation Page 23 
 
 

 
Mine Development Associates  P:\Relief Canyon\Reports\ReliefCanyon_43-101_2010\MDA_Relief_Cyn_43-101_2009_v16_final.docx 

June 7, 2010  6/8/10 9:41 AM 

drilling area.  Lacana took 48 high-wall samples from several trenches to evaluate variations among 

assays of the drill intervals along a vertical plane adjacent to the holes.  The samples were taken on a 

5-foot continuous chip basis on vertical lines spaced 10 feet apart horizontally.  The end points of each 

sample interval were horizontally parallel to the end points of each 5-foot drill interval.  Lacanaôs 

initial efforts also included mapping, sampling, drilling, and bench-scale metallurgical testing. 

 

Lacana conducted detailed geological mapping of the property and then drilled 48 RC holes in order to 

provide details on the ñinferred geological reserves.ò 

 

In September 1983, Lacana undertook pilot-scale heap-leach test work, mining and cyanide heap 

leaching two 5,000-ton blocks of mineralization.  Bo-Ter Construction Company was contracted to 

mine the deposit and construct the leaching facility, crushing plant, and recovery circuit according to 

final design engineering by Mine and Mill Engineering.  Additional RC drilling on 25-foot centers was 

conducted at each of four potential mining sites, and 140 blast holes were drilled on the two selected 

sites.  The leach tests indicated that a net gold recovery approximating 70% could be achieved by 

standard cyanide heap leaching of run-of-mine material with 80% for agglomerated material.   

 

Based on encouraging preliminary results midway through the pilot test, Lacana undertook a second 

drilling phase to sample the main zone of mineralization on 100-foot centers.  A total of 99 RC holes 

were drilled in this phase.  A third phase of drilling was undertaken to better define the pit perimeter 

and to condemn potential sites for waste dumps; this phase consisted of 57 RC holes.  The three phases 

of exploration drilling reported here total 204 holes, but the database shows 205 holes.  MDA cannot 

account for the discrepancy.  

 

Southern Pacific Land Company (ñSPLCò), who was an adjacent property owner, had participated 

with Lacana in the pilot-scale metallurgical program and according to Fiannaca and Easdon (1984) 

drilled 147 RC holes proximal to Lacanaôs deposit on their own property to test for continuation of 

mineralization; this drilling apparently took place in 1983 and possibly into 1984.  The database 

includes 146 holes.  Southern Pacific Land Company later merged with Santa Fe Industries, 

subsequently Santa Fe Pacific Corp., whose natural resource interests were spun off as Santa Fe Pacific 

Gold Corp.  Santa Fe Pacific Gold Corp. later merged with Newmont Mining Corp., and Santa Fe 

Pacific Corp.ôs property interests were sold to Nevada Land and Resource Company.  For simplicity, 

SPLC and its later iterations are referred to as ñSanta Feò in this report.   

 

At some point during their tenure on the property, Lacana commissioned an IP survey by Phoenix 

Geophysics, Inc.  Results from a single line were provided to MDA. 

 

Cooksley Geophysics Inc. conducted a reflection seismic exploration program in the alluvium of 

Packard Flat near Relief Canyon in 1984 (Cooksley and McMahon, 1984).  The program was designed 

to define stratigraphy and structure covered by the alluvium.  Three lines were run ï two trending 

northwest and one trending east.  The alluvium ranged from less than 50 feet to over 300 feet in 

thickness.  All three lines encountered well-stratified sections thought to represent Mesozoic units.  

 

Lacana began mining the open-pit Relief Canyon mine in August 1984 but closed it in October 1985 

due to poor leach recoveries.  Based on metallurgical testing, Lacana had expected gold recovery from 

run-of-mine material to be about 65%, but actual gold recoveries were only 48% (Wojcik, 1996). 
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According to Fernette et al. (1996, citing the 1986-1988 Canadian Mines Handbook), Lacana produced 

13,826 ounces of gold in 1984-1985.  However, the Nevada Bureau of Mines and Geology (1987; 

2008) reported that 1984 production from Relief Canyon was 24,500 ounces of gold from one million 

tons per year (this may be mined ounces, as opposed to recovered ounces, which is consistent with the 

material estimated to have been mined in Table 6.4, but would suggest a recovery of 56%); they did 

not report any production for 1985. 

 

In March 1986, Pegasus Gold Corporation (ñPegasusò) entered into an option agreement with Lacana 

to evaluate the property.  Work began immediately on an evaluation of the mineable material 

(estimates described in Section 6.2).  The project database includes 17 Pegasus holes totaling 5,100 

feet that are stated to have been drilled in 1987 and 1988.  Pegasus purchased the property in July 1986 

and re-opened the mine in November 1986, using crushing and agglomeration and a conveyor/stacker 

to handle the problem with clays.  They also installed an ADR cement block process plant.  Mining 

ceased in 1989 with four heap-leach pads completed; Pegasus continued leaching operations until 

August 1990.  Figure 6.1 shows one of the Relief Canyon pits as of fall 2008.  

 

Figure 6.1  Photograph of One of the Relief Canyon Pits as of 2008 
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Table 6.1 shows production by Pegasus from Relief Canyon as reported by Pegasus to the Nevada 

Division of Minerals (NV Div. Minerals column), Pegasusô annual reports, and Fernette et al. (1996, 

citing Pegasusô 1990 annual report and the Canadian Mines Handbook for 1989-1991).  Wojcik (1996) 

reported that Pegasus recovered some 117,600 ounces of gold from 5.18 million tons of ore.  

According to Mears (2007), Pegasus processed about two million tons per year averaging 0.03 oz 

Au/ton.  Pegasus reported that its 1989 gold production came from 1,600,000 tons of ore with a cutoff 

grade of 0.010 and that the gold and silver grades for that year were 0.028 oz Au/ton and 0.100 oz 

Ag/ton respectively (Pegasus Gold Inc., 1989). 

 

Various reports suggest that Pegasus achieved recoveries of 65% to 70% at Relief Canyon.  The 

Pegasus 1989 annual report states that Pegasus recovery from their heap leaching of crushed and 

agglomerated ore in 1987 exceeded 65%.  Fernette et al. (1996) state that, ñno data is available from 

the Pegasus operation so actual gold recoveries are not known.  According to the 1990 Pegasus 

Annual Report, during 1987 and 1988, the mine produced 83,600 ounces of gold from 4 million tons of 

ore with an average grade of 0.03 ounces of gold per ton.  This would indicate that 70% of the gold in 

the ore was recovered.ò 

 

Table 6.1  Production at Relief Canyon by Pegasus from 1987 through 1990 
(Data from Pegasus Gold Inc. annual reports (1987, 1989, 1990) and data provided by the Nevada Commission on Mineral 

Resources, Division of Minerals based on figures provided by Pegasus) 

 
Year Gold (ounces) Silver (ounces) Tons Mined

2
 

 NV Div. Minerals Pegasus Annual 
Repts. 

Fernette et al. 
(1996) 

NV Division of Minerals 

1986  1,800    

1987 41,177 41,600 41,600 31,868 4.9 million 

1988 40,827 40,000 42,000 42,570 9.5 million 

1989 29,906 29,900 29,900 29,828 9.6 million 

1990 4,064 4,100 4,100 6,414 0 

Total 115,974 117,400 117,600 110,680 24.0 million 
1
 Table does not include 1984 through 1985 production by Lacana; see text. 

2
 Tonnages reported here by the NV Division of Minerals appear to be total of ore and waste. 

 

Based on the information presented herein, a total of about 131,000 ounces of gold were produced by 

Lacana and Pegasus at Relief Canyon from 1984 through 1990; Wojcik (1996) and Fernette et al., 

1996 both reported that production from the Relief Canyon mine in this period totaled about 131,000 

ounces of gold. 

 

Welsh purchased the property from Pegasus in September 1993 and reportedly produced several 

thousand ounces of gold by continuing to rinse the heaps. 

 

Firstgold purchased the property from Welsh in January 1995 for $500,000.  This acquisition originally 

included the unpatented claims, which were purchased from Welsh, and fee land that Welsh was 

leasing from Santa Fe Pacific Gold Corporation, for which Newgold acquired an Assignment of 

Minerals Sublease.  Nevada Land and Resource Company was the owner of the fee land, which was 

leased by Santa Fe Pacific Gold Corporation and subleased by Newgold (Newgold Inc., 1997).  

Following initial exploratory drilling, Firstgold placed the property in closure in 1997, and from 1998 

until late 2004, the property was maintained on a care and maintenance basis.  The fee land sublease 

was dropped at some time the period of 1997 to 2004 (likely in 1997).  Firstgold began preparations to 
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resume exploration and development of the project in 2003 and reactivated the project in 2005.  

Further information on Firstgoldôs activities on the property is provided in Section 10.0. 

  

6.2 Historic Mineral Inventory Estimates 

 

All estimates described in this section were prepared prior to establishment of NI 43-101 reporting 

requirements.  There are insufficient details available on the procedures used in these estimates to 

permit the author to determine if the estimates meet NI 43-101 standards.  The classification 

terminology are presented as described in the original references, but it is not known if they conform to 

the meanings ascribed to the measured, indicated and inferred mineral resource classifications or 

proven and probably reserve classifications by the Canadian Institute of Mining, Metallurgy and 

Petroleum (the CIM Definition Standards).  Accordingly, these estimates should not be relied upon, 

and are presented herein merely as an item of historical interest with respect to the exploration targets 

at Relief Canyon, and should not be construed as being representative of actual mineral resources or 

mineral reserves (under NI 43-101) present at the Relief Canyon project.  Current NI 43-101 mineral 

resources are discussed in Section 17.0 of this report. 

   

Duvalôs initial drilling of the Relief Canyon deposit in 1981-1982 identified ñinferred geological 

reservesò ranging from six million tons at a grade of 0.06 oz Au/ton and a waste-to-ore stripping ratio 

of 3.0:1.0 to 10 million tons at a grade of 0.04 oz Au/ton and a 1.5:1.0 stripping ratio (Fiannaca and 

Easdon, 1984). 

 

Following their bench-scale metallurgical test program in 1983, Lacana recalculated ñinferred 

geological reservesò based on Duvalôs drilling, categorizing the reserves into three cases.  The total 

ñinferred contained goldò was about 460,000 ounces (Fiannaca and Easdon, 1984).  Table 6.2 

compares Lacanaôs results to those of Duval. 

 

Table 6.2  Preliminary Calculations of ñInferred Geological Reservesò by Duval and Lacana 
(From Fiannaca and Easdon, 1984) 

 

Company Case 
Tonnage  

(million tons)
 

Grade 
(oz Au/ton) 

Stripping Ratio 

Duval 1 6 0.06 3.0:1.0 
Duval 2 10 0.04 1.5:1.0 

Lacana 1 2.1 0.04 2.1:1.0 
Lacana 2 5.0 0.060 2.0:1.0 

Lacana 3 
10.4 0.044 1.2:1.0 

9.8*  0.042*  

* Recalculated following later drilling and heap-leach testing. 

 

Subsequently, after two phases of RC drilling and pilot heap-leach testing, Lacana recalculated their 

ñgeological reservesò (Fiannaca and Easdon, 1984).  They found that their third case of ñinferred 

geological reservesò had decreased from 10.4 million tons at a grade of 0.044 oz Au/ton to 9.8 million 

tons at a grade of 0.042 oz Au/ton (Table 6.2). 

 

As part of their final feasibility study in 1984, Lacana once again calculated the ñmining reservesò and 

also constructed the pit plan by two methods.  The first calculation was done entirely by hand.  For 

confirmation, Pincock, Allen, and Holt (ñPAHò) of Tucson was commissioned to recalculate the 
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ñmining reservesò by Kriging and to derive the pit and bench plans by the floating cone method.  

These reserves are shown in Table 6.3 and are based on a recovery factor of 70%, bench height of 15 

feet, and pit slope of 50° (Fiannaca and Easdon, 1984).  Santa Fe had drilled out a smaller volume of 

deeper mineralization on their own property that could perhaps be mined in the future, but these 

potential future reserves are not included in Table 6.3. 

 

Table 6.3  Comparison of ñMineable Reservesò Calculations  

by Lacana and Pincock, Allen, and Holt 
(From Fiannaca and Easdon, 1984) 

 

Company 
Au Price 
$ US/oz 

Cut-off 
oz Au/ton 

Mineable ñOreò 
(million tons)

 
Diluted Grade 

oz Au/ton 
Waste: ñOreò 

Lacana 400 0.02 7.250 0.036 2.8:1.0 
Lacana 400 0.015 *                  9.185 0.032 2.0:1.0 
Lacana 400 0.010 * 11.403 0.028 1.4:1.0 

PAH 400 0.02 7.793 0.035 1.49:1.0 
PAH 400 0.010 * 10.972 0.029 0.77:1.0 

PAH 
PAH 

500 
500 

0.02 
0.010 * 

9.175 
14.391 

0.034 
0.027 

1.87:1.0 
0.94:1.0 

* Internal to the pit based on the 0.02 cut-off 

 

In 1986 while evaluating the Relief Canyon property under an option agreement with Lacana, Pegasus 

estimated the ñmineable ore reservesò (Atiyeh, 1986).  Pegasus used a statistical software package 

developed by Geostat Systems of Golden, CO that used the kriging method of grade interpolation.  

Drill -hole spacing was about 100 feet.  ñTotal mineable reservesò were estimated to be 5,042,000 tons 

at an average grade of 0.030 oz Au/ton with a 0.015 oz Au/ton cutoff and a stripping ratio of 1.18:1.  

Compared to prior estimates of ñreservesò by Lacana, Pegasusô estimate was lower due to elimination 

of deeper carbonaceous material, some limestone ñoreò, and a few outlying areas where Pegasus felt 

there were insufficient data.  Pegasusô estimate used costs of $1.11/ton for mining and $3.60/ton for 

processing, a gold recovery of 70%, a density of 14.1 cubic feet/ton, and a gold price of $400/oz 

(Atiyeh, 1986).  Table 6.4 shows ñore reserveò estimates from Lacana and Pegasus for 1985 mine-to-

date, 1986 mine plan, and the ultimate pit.  Table 6.5 shows the final ñmineable ore reserveò estimates 

made by Pegasus in 1986. 

 

Table 6.4  Comparison of 1985 and 1986 ñOre Reserveò Estimates of Lacana and Pegasus 
(Modified from Atiyeh, 1986) 

 
Project Stage Company Ore (tons) Grade (oz Au/ton) Total Ounces Au Total Tons Strip Ratio 

1985 mine-to-date  
Lacana 739,000 0.036 26,604 3,074,000 3.16:1 

Pegasus 652,000 0.036 23,472 2,310,000 2.54:1 

1986 mine plan 
Lacana 857,000 0.045 38,565 2,040,000 1.38:1 

Pegasus 1,372,000 0.033 45,276 2,789,000 1.03:1 

Ultimate pit 
Lacana 7,570,000 0.032 242,240 26,344,000 2.48:1 

Pegasus 8,775,000 0.028 245,700 27,804,000 2.17:1 
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Table 6.5  Relief Canyon ñTotal Mineable Reservesò Calculated by Pegasus in 1986 
(Atiyeh, 1986) 

 
Cutoff (oz Au/ton) Ore (tons) Grade (oz Au/ton) Waste (tons) Total Tons Strip Ratio 

Floating Cone Runs at $400/oz Au 

0.015 6,738,000 0.030 3,734,000 10,472,000 0.55:1 

0.020 5,805,000 0.032 4,667,000 10,472,000 0.80:1 

Hand-Design Pit 

0.015 5,042,000 0.030 5,923,000 10,965,000 1.18:1 

 

As of December 1, 1986, ñreservesò at Relief Canyon were said to be 5.3 million tons grading 0.03 oz 

Au/ton (Engineering and Mining Journal, June 1987, cited in Abbott et al., 1991). 

 

Following acquisition of drill-hole data from the prior owner, Firstgold created a block model and 

estimated the tonnage and grade of the Relief Canyon deposit with Watts, Griffis and McOuat Limited 

(ñWGMò) reviewing Firstgoldôs methodology (Fernette et al., 1996; Wojcik, 1996). A ñresource and 

reserveò summary, believed to reflect this block model, was prepared by Kim Drossulis, Firstgoldôs 

mining engineer, and was based on 400 vertical RC drill holes with 22,188 assay intervals containing 

gold, silver, and rock codes (Drossulis, undated but presumed to be 1996) .  WGM reported that 

Firstgoldôs grade modeling approach was, in effect, a geologically constrained polygonal model.  

Using the inverse distance squared interpolation method and assigning a tonnage factor of 15 cubic 

feet/ton to all blocks in the model, Drossulis estimated a ñgeological resourceò of 23,984,400 tons 

containing 0.017 oz Au/ton using a 0.004 oz Au/ton cutoff and digitizing the geopolygons in plan with 

15-foot benches and section with 85-foot centers.  Fernette et al. (1996) commented that ñThe use of a 

single density value for all rock types and the lack of coding for alluvium and waste dumps could lead 

to overestimation of waste tonnage.  Alternatively, the density of the Cane Spring limestone is probably 

greater than 15 cubic ft. per ton which would understate the tonnage of mineralized limestone and 

limestone waste blocks.ò  WGM concluded, ñAlthough the sample density on which the model is based 

is quite high, the criteria used to develop the grade and rock models, as noted above, are such that the 

estimated tonnage and grade for the Relief Canyon deposit meets the criteria for an óIndicated Mineral 

Resourceôò 

 

WGM used computerized floating cone methodology combined with the grade and rock model 

developed by Firstgold as described above to define the potential economic pit boundaries and make 

preliminary estimates of the minable portion of the Relief Canyon ñindicated mineral resourceò 

(Fernette et al., 1996).  Two floating-cone resource estimates at different cutoff grades were developed 

from the Newgold deposit model by WGM.  ñThe estimates range from 5.6 million tons at  0.022 oz 

Au/ton to 8.2 million tons at  0.020 oz Au/ton, with the contained ounces of gold ranging from 121,000 

to 163,000ò (Fernette et al., 1996). 

 

A ñmining reserveò for North pit, South pit, and Light Bulb pit was derived by Drossulis using costs 

adjusted by WGM (Drossulis, undated but presumed to be 1996).  Using a $400/oz gold price and a 

cutoff of 0.003 oz Au/ton, Drossulis estimated a surface mining reserve of 5,408,000 tons grading 

0.009 oz Au/ton; at a cutoff of 0.015 oz Au/ton, the estimated reserve was 4,920,000 tons at a grade of 

0.034 oz Au/ton.  The reserve estimate used a density of 18 cubic feet/ton and costs of $0.83/ton for 

mining of ore and waste, $4.35/ton for milling, and $0.60 for G&A.  Newgold used a 0.1 oz Au/ton 

cap on assay values (WGM, 1996). 
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In 1997, Independent Mining Consultants, Inc. of Tucson, Arizona (ñIMCò) was commissioned to 

review the resource model developed by Firstgoldôs personnel (IMC, 1997).  The IMC estimate was 

based on a total of 474 drill holes, including those from Falconi, Duval, Lacana, Santa Fe, Pegasus and 

the first 73 holes drilled by Firstgold.  All of these holes except the one drilled by Falconi were RC.  

Table 6.6 shows the estimates of ñmodel contained resourcesò (mineral inventory or geologic resource) 

from IMC, and Table 6.7 compares the ñmodel-contained resourceò at cutoffs of 0.003 and 0.019 oz 

Au/ton from IMCôs work with that at the same cutoffs calculated earlier by Firstgold.  According to 

Firstgoldôs website  (Firstgold website http://www.firstgoldcorp.com/our_story.asp, January 2, 2009), 

the IMC estimates were based on areas considered proximal to the North, South, and Light Bulb pits, 

and Firstgold controls about 75% of the surface area considered in these estimates.  IMC identified the 

following differences between their revised block model and the one developed by Firstgold: 

 

 IMC used a 22° dip for the search ellipse operator instead of a flat search; 

 IMC used ordinary kriging instead of the inverse-distance-squared method; 

 The location of Hole 88-3 was corrected in the IMC study; 

 The atomic absorption assays of the Pegasus holes from 1988 increased using a factor of 1.25 to 

approximate fire assays, as opposed to the 1.53 factor used by Firstgold; and 

 Firstgoldôs RC holes through the end of 1996 were included in IMCôs study. 

 

Table 6.6  1997 Estimate of Relief Canyon ñModel-Contained Resourcesò by IMC 

 

Cut-off 

(oz Au/ton) 

Tons 

(000's) 

Grade 

(oz Au/ton) 

Contained 

Au ounces 

0.003 76,782 0.012 921,384 

0.010 30,483 0.022 670,626 

0.015 18,642 0.028 521,976 

0.019 12,939 0.033 426,987 

0.030 5,629 0.046 258,934 

0.040 2,702 0.060 162,120 

0.050 1,592 0.072 114,624 

 

Table 6.7  Comparison of Firstgold 1996 and IMC 1997 Historical Estimates 
(Modified from IMC, 1997) 

 

 Cutoff Grade = 0.003 oz Au/ton Cutoff Grade = 0.019 oz Au/ton 

 
Tons 
(000ôs) 

Grade 
(oz Au/ton) 

Contained Au 
ounces 

Tons 
(000ôs) 

Grade 
(oz Au/ton) 

Contained Au 
ounces 

Firstgold 1996 Model 69,345 0.013 901,485 12,866 0.036 463,176 
IMC 1997 Model 76,782 0.012 921,384 12,939 0.033 426,987 

Variance 7,437 -0.001 19,899 73 -3 -36,189 
% Variance 10.7% -7.7% 2.2% 0.6% -8.3% -7.8% 

 

IMC (1997) estimated the ñapproximate potential minable resourcesò for the Relief Canyon deposit 

using a floating cone on the IMC model, a gold price of $390 per ounce, and a 50° slope angle (Table 

6.8).   
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Table 6.8  Potential ñMinable Resourcesò for the Relief Canyon Deposit 
(Modified from IMC, 1997) 

Cut-Off (oz Au/ton) Tons (000s) Grade (oz Au/ton) Contained Au ounces 

0.050 486 0.065 31,590 

0.040 958 0.055 52,690 

0.030 1,792 0.045 80,640 

0.019 3,697 0.034 125,698 

0.015 5,061 0.029 146,769 

0.010 7,708 0.023 177,284 

0.003 10,870 0.018 195,660 

The total material inside the floating cone geometry is 18,925,000 tons 
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7.0 GEOLOGIC SETTING  

7.1 Regional Geology  

 

The Relief Canyon property is located in northwestern Nevada at the southern end of the Humboldt 

Range within the Basin and Range physiographic province.  Johnson (1977) summarized the geology 

of Pershing County, from which the following discussion is taken. 

 

During Paleozoic time, western Nevada was the site of deep-water sedimentation and local marine 

volcanism, while to the east of Pershing County predominantly carbonate rocks were deposited on the 

continental shelf.  East-directed compression transported rocks of the western assemblage to the east 

on the Roberts Mountains thrust during the Late Devonian to Early Mississippian Antler Orogeny.  A 

second compressional episode during the Early Triassic Sonoma Orogeny produced more east-directed 

transport on the Golconda thrust.  The Golconda thrust lies to the west of the Roberts Mountains thrust. 

 

The sedimentary environment changed in the Early Triassic with deposition of a thick non-marine 

sequence of rhyolitic and andesitic volcanic rocks over much of what is now Pershing County.  

Subsequent uplift and erosion were followed by a long period of sedimentation that began in the late 

Early Triassic and deposited lithologically variable marine and non-marine sedimentary sequences at 

first, followed by more uniform carbonate deposits, including the Cane Spring Formation (formerly 

called the Natchez Pass Formation) of the Relief Canyon area.  From Middle Triassic to Early Jurassic 

time, there were uplift and deposition of near-shore deltaic deposits of mudstone, shale, and sandstone 

that include the Grass Valley Formation of the Relief Canyon area. 

 

A third episode of pre-Cenozoic deformation occurred during the Jurassic and Cretaceous during the 

Nevadan Orogeny, during which time there were low-grade regional metamorphism, variably directed 

folding and thrust faulting, and extensive intrusion of granodiorite in the region.   

 

Several episodes of plutonism are recorded in this region, ranging in age from Early Triassic to 

Tertiary.  Early Triassic leucogranites and rhyolite porphyries were associated with contemporaneous 

volcanism.  During the Middle Jurassic, gabbro was widely intruded as sills in the south-central part of 

the county, south and southwest of the Relief Canyon area.  Late Cretaceous granitic stocks are present 

in the Humboldt Range along with numerous diabase dikes associated with these stocks.  Other 

Cretaceous and Tertiary granodiorite plutons are exposed in the region. 

 

During the Cenozoic, basaltic, andesitic, and rhyolitic flows, breccias, and tuffs with intercalated 

lacustrine deposits, fanglomerate, and fluvial sand and gravel were deposited across the county.  

Quaternary alluvial deposits fill the structural basins between ranges in Pershing County and are also 

exposed on the flanks of the ranges. 

 

The structural regime changed dramatically to extensional events in the Cenozoic.  High-angle normal 

faulting and tilting of Tertiary units exemplify this period of regional extension that resulted in the 

present physiography of the Basin and Range Province. 
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7.2 Local Geology 

 

The following information is taken from Fiannaca and McKee (1983), Fiannaca and Easdon (1984), 

Wallace (1989), and Mears (2007) with additional details as cited.  It should be noted that various 

historic references differ in nomenclature for one of the major units at Relief Canyon.  What was 

formerly called the Natchez Pass Formation has since been separated into the Augusta Mountain 

Formation and the lower part of the overlying Cane Spring Formation, with the Cane Spring Formation 

hosting or forming the footwall for much of the gold mineralization at Relief Canyon.  In this report, 

the Cane Spring Formation will be used in place of Natchez Pass Formation of previous authors. 

 

The Relief Canyon property lies on the western flank of the southern Humboldt Range on the eastern 

side of Packard Wash.  The Humboldt Range itself is the product of Cenozoic high-angle normal 

faulting and is one of the typical, generally north-trending fault-bounded ranges of the Basin and 

Range Province.  According to Mears (2007), rocks within the range form a broad anticline with 

Cretaceous intrusions locally exposed in the central core.  The oldest rocks exposed in the Humboldt 

Range are mafic and silicic volcanic rocks of the arc-related Lower Triassic Koipato Group, with 

silicic volcanic rocks predominating.  The Limerick Canyon Greenstone, Rochester Rhyolite, and 

Weaver Rhyolite make up the Koipato Group in the southern Humboldt Range.  Boron and fluorine-

enriched leucogranite and rhyolite porphyry intrusions cut the upper part of the Koipato Group and are 

thought to be genetically related to the volcanic units.  At the Rochester silver district, located about 5 

miles north of Relief Canyon, low-grade disseminated and vein-controlled precious-metals 

mineralization has been mined from the Koipato Group.  The Koipato Group is overlain by the Star 

Peak Group, which represents a marine carbonate platform developed over the volcanic rocks in the 

Middle Triassic.  The Prida, Augusta Mountain, and Cane Spring formations make up the Star Peak 

Group.  In Late Triassic and Early Jurassic time, a fluvial-deltaic system deposited predominantly fine-

grained sediments of the Auld Lang Syne Group, which is composed of the basal Grass Valley 

Formation and the overlying Osobb, Dun Glenn, Winnemucca, Raspberry, OôNeill, Singas, Adorno, 

and Mullinix formations.  There are varying descriptions in the literature of the nature of the contact 

between the Cane Spring and Grass Valley formations.  At the Relief Canyon mine, the contact is 

poorly exposed in outcrop and is modified by solution-related brecciation in the mine; where exposed 

in the mine and outside the deposit, the contact appears to be conformable (Wallace, 1989).  However, 

Wittkopp et al. (1984) and Parratt et al. (1987) suggest that the contact at Relief Canyon is a thrust 

fault that they call the Relief fault. 

 

Within the Humboldt Range between Middle Jurassic and Middle Cretaceous time, coeval basinal 

sedimentary rocks were folded and thrust southeastward over the older platform and deltaic rocks, and 

all the units were deformed and metamorphosed to at least greenschist facies.  This was followed by 

Late Cretaceous emplacement of granitic intrusions. 

 

There are two intersecting structural zones in the region that are Late Mesozoic to Tertiary in age.  

Possibly the older is a major northwest-trending, right-lateral strike-slip system that forms a 

topographically pronounced linear fault belt at least 5 miles wide cutting the southernmost portion of 

the Humboldt Range and the northernmost portion of the West Humboldt Range.  Probably younger is 

a northeast-trending, left-lateral shear that cuts most of northern Nevada and forms the western margin 

of the West Humboldt Range; a parallel structure called the Black Ridge fault defines the western edge 

of the southern Humboldt Range.  
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Tertiary volcanic rocks were deposited but largely eroded during Miocene and younger uplift of the 

range.  There are isolated remnants of Miocene basaltic and rhyolitic volcanic rocks in the southern 

part of the Humboldt Range.  There are also diabase or gabbro dikes of probable Tertiary age that 

generally strike northwest intruding zones of structural weakness.   

 

Figure 7.1 shows the regional geology of the Humboldt Range and vicinity. 

 

 

Figure 7.1 Regional Geologic Setting of the Relief Canyon Project 
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7.3 Project Geology 

 

The following information on the geology of the Relief Canyon project is taken from Fiannaca and 

McKee (1983), Wittkopp et al.  (1984), Atiyeh (1986), Parratt et al. (1987), Wallace (1989), Abbott et 

al. (1991), Cuffney et al. (1991), Fernette et al. (1996), IMC (1997), and Mears (2007). 

 

Figure 7.2 shows the geology of the eastern portion of the Relief Canyon project area.  The western 

portion of the project covered by the millsite claims is underlain by Quaternary sedimentary units.   

 

Figure 7.2 Geology of the Relief Canyon Project 
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7.3.1 Lithology 

There are three main rock units at Relief Canyon.  A stratabound horizon of breccia containing 

limestone and jasperoid fragments and blocks lies immediately below the Grass Valley Formation and 

above the Cane Spring Formation.  This breccia is the main host for mineralization.  The breccia 

occurs throughout the mine area and ranges in thickness from about 30 to 250 feet (Figure 7.3).  The 

breccia has been interpreted to be structural in origin, occupying a thrust fault (Wittkopp et al., 1984; 

Parratt et al., 1987), a sedimentary breccia, representing a Triassic subaqueous debris flow (Fiannaca 

and Easdon, 1984), and most recently a limestone solution breccia by Wallace (1989).  Coherent 

bodies of jasperoid occur in the upper portions of the breccia horizon, comprising 20 to 25% of the unit 

by volume.  The upper portion of the breccia horizon is typically higher grade than the lower portion. 

 

The Late Triassic Grass Valley Formation, which overlies the breccia horizon, forms low hills to the 

south of the Relief Canyon mine and consists of an essentially barren fluvial-deltaic assemblage 

consisting of shale, siltstone, and sandstone that are weakly metamorphosed.  Beneath the breccia 

horizon at the mine and exposed in high relief to the northeast is dolomitic limestone of the Middle to 

Late Triassic Cane Spring Formation, which is part of the platform assemblage and is locally 

mineralized.  The sedimentary rocks dip moderately to the southwest.  Diabase dikes that are probably 

post-Late Cretaceous in age intrude northwest-trending faults on the eastern margin of the deposit.  

High-angle northwest-trending faults cut the sedimentary rocks. 

 

Figure 7.3  Tan-Colored Breccia Lying Beneath Gray-Colored Grass Valley Formation 
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The Cane Spring Formation is a massive, light gray to bluish black, dolomitic limestone that is locally 

carbonaceous as well as locally silty and sandy; its lower portion is thinly bedded, and its upper portion 

is thickly bedded.  Within the project area, the limestone beds are up to 12 feet thick.  There are also 

minor beds of shale and siltstone that are up to 3 feet in thickness.  The formation is over 985 feet 

thick.  There are traces of syngenetic pyrite within the Cane Spring Formation below the zone of 

oxidation.  Local dolomitization created patches of coarse-grained dolomite.  Because of extensive 

development of solution breccia, the limestone exposures at the mine are only small islands of coherent 

rock.  Although northwest and northeast-trending isoclinal folds are common in the formation 

regionally, at the mine they are not evident. 

 

The Grass Valley Formation is composed of shale, siltstone, argillite, and quartzite and is over 655 feet 

thick.  Where oxidized, the units are olive gray in color; below the zone of oxidation, the units tend to 

be black.  A few beds are calcareous, and a number of shale sections are dolomitic.  The clastic 

sediments are often slightly to highly carbonaceous.  Wallace (1989) reports that the Grass Valley 

Formation depositionally overlies the Cane Spring Formation, although Wittkopp et al. (1984) and 

Parratt et al. (1987) interpret the contact as a thrust in the project area.  The formation is complexly 

folded and faulted at the mine and exhibits well-developed slaty cleavage oblique to bedding. 

 

Various types of breccia characterize the contact of the Cane Spring Formation with the overlying 

Grass Valley Formation, and these breccias are the primary control on the gold mineral resources 

described in this report.  Drilling indicates that the breccia zone is generally 100 feet to 230 feet thick, 

although it can range from less than 30 feet to over 300 feet thick.  Cane Spring limestones 

immediately beneath the Grass Valley Formation were partially reduced to unconsolidated, poorly 

sorted rubble of subrounded limestone fragments in a matrix of silt and clay.  In other places, clastic 

rocks of the Grass Valley collapsed as much as 130 feet into large, pipe-like cavities forming a chaotic 

jumble of small fragments of Grass Valley rocks.  Irregular solution cavities that permeate 

unbrecciated limestone are filled with clay to silt-sized clastic sediments, but can also include 

subrounded pebbles of Grass Valley siltstone and shale; these sediments show horizontal graded 

bedding and other fluvial textures.  The presence of horizontal bedding within the cavities while the 

surrounding limestone dips to the south indicates that the sediments in the cavities were deposited after 

tilting of the limestone (Wallace, 1989).  Jasperoid fragments are present in some breccia zones and 

less commonly in the bedded cavity-filling silts.  According to Wallace (1989), metamorphic fabrics in 

some of the breccia clasts show that brecciation post-dated Mesozoic metamorphism, which refutes the 

theory that the breccia zone is a Triassic subaqueous debris flow formed during Triassic shelf-slope 

sedimentation.  Wallace does not discount the possibility of thrust faulting along the Grass Valley-

Cane Spring contact, but believes textures in the breccia indicate contemporaneous formation of the 

breccia and fluvial sediments, which suggests the breccia is a solution breccia.  According to Fiannaca 

and Easdon (1984), the main breccia unit is absent to the east of the project area, where the Grass 

Valley Formation rests upon the Cane Spring Formation in what appears to be a normal sedimentary 

contact.  Figure 17.1 and Figure 17.2 are cross sections that show the relationships of the breccia 

horizon with gold mineralization and surrounding rock units.    

 

According to Wallace (1989), locally there are large areas within the breccia zone that have carbon-

rich matrix resembling, and probably derived from, material in carbonaceous stylolite zones in 

unbrecciated limestone.  There are also small solution cavities in carbonaceous limestones that contain 

stratified and graded sediments with abundant silt-sized grains of carbon, shale, and limestone. 
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In addition to the three main rock types described above, dikes of quartz monzonite and diabase were 

encountered in a number of drill holes.  Both appear to pre-date gold mineralization (Wittkopp et al., 

1984).  In a number of intervals, the quartz monzonite dikes exhibit propylitic or argillic alteration, but 

there is no known gold mineralization in these dikes.  The diabase dikes are almost always 

propylitically altered and are a bright orange color at the mine.  The age of either type of dike is not 

known, but the quartz monzonite ones may be Jurassic or Cretaceous in age; the diabase dikes may be 

the same age as the quartz monzonite dikes (Wittkopp et al., 1984; Parratt et al., 1987). 

 

A significant portion of the Relief Canyon deposit is overlain by Quaternary alluvium. 

 

7.3.2 Structure 

There are different interpretations of the structure at Relief Canyon, especially with respect to the 

presence or absence of a major thrust fault at the mine and the nature of the mineralized breccia. 

 

Both the Grass Valley and Cane Spring formations strike to the northwest.  According to Wittkopp et 

al. (1984) and Parratt et al. (1987), the main structural feature within the property is the Relief fault, 

believed to be a northwester-striking thrust fault.  The fault forms a northeast-striking antiformal shape 

that plunges to the southwest.  A small fold perpendicular to the plunge of the antiform forms a dome 

over the southern portion of the gold deposit. 

 

Although he does not rule out the presence of thrust faulting at Relief Canyon, Wallace (1989) believes 

that evidence for it has been obscured by later hydrothermal activity.  He notes that regional Mesozoic 

metamorphism to lower greenschist facies affects the units at Relief Canyon.  While the Cane Spring 

Formation exhibits northwest and northeast-trending isoclinal folding less than 0.6 mile northeast of 

the mine, limestone beds at the mine dip relatively uniformly to the south-southwest.  However, the 

Grass Valley Formation is complexly folded and faulted both at the mine and in surface exposures to 

the south.  Slaty cleavage is well defined in the Grass Valley Formation and in shaly interbeds of the 

Cane Spring Formation, but is poorly developed in Cane Spring limestones.  

 

Firstgoldôs website (Firstgold website http://www.firstgoldcorp.com/our_story.asp, January 2, 2009) 

offered an alternative explanation of the structure, whereby the fault may be a low-angle detachment 

fault formed in an extensional environment. 

 

There are a number of Cenozoic northeast and north-northwest-trending normal faults on the property, 

including the northeast-trending Black Ridge range-front fault along which at least 1,500 feet of offset 

down-dropped the rocks beneath Packard Flat valley.  Diabase dikes and tabular jasperoid bodies are 

found within the north-northwest-trending faults, including a northwest-trending diabase dike that 

bounds the north side of the Relief North pit.  West-northwest-trending joints in Cane Spring 

limestones appear to have facilitated formation of what Wallace (1989) interprets as the solution 

breccia at the mine. 

 

The various theories concerning the origin of the breccia at Relief Canyon are discussed further in 

Section 8.0. 
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8.0 DEPOSIT TYPE 

Somewhat differing interpretations of the type of deposit exhibited at Relief Canyon have been offered 

in the literature.  All agree that the gold mineralization occurs primarily within a breccia horizon, with 

and without jasperoidal silicification, and that this horizon occurs at the contact of the Cane Spring 

Formation limestones and the overlying Grass Valley Formation.  What differ are the inferred origin of 

the breccias and the nature of the gold mineralization. 

 

Fiannaca and McKee (1983) and Fiannaca and Easdon (1984) of Lacana interpreted the Relief Canyon 

mineralization as representing disseminated epithermal gold metallization within a polymictic 

submarine debris-flow breccia.  Minor movement along the northwest-trending fault now occupied by 

diorite intrusions may have occurred in response to rapid loading of deltaic sediments on poorly 

lithified micrites.  This movement may have induced sub-horizontal shear failure of the calcareous 

oozes, resulting in slumping and detachment of both the Cane Spring and Grass Valley formations.  

Deltaic sedimentation then continued.  Hydrothermal fluids trapped beneath basal shales of the Grass 

Valley Formation migrated laterally under low hydrostatic pressures, favoring the silty and sandy 

zones of the debris flow.  Larger limestone clasts are mineralized along their margins and in small 

fracture networks within the clasts. 

 

Santa Fe staff also believed the gold mineralization to be of the disseminated epithermal type, but 

invoked fault breccias developed along a thrust-faulted contact as the primary mineralizing control 

(Wittkopp et al., 1984; Parratt et al., 1987).  The typical trace elements of epithermal gold deposits ï 

arsenic, antimony, and mercury, with fluorine as fluorite present as well ï are associated with the 

Relief Canyon mineralization, although regression analysis failed to show a direct correlation of these 

associated elements with gold content.  In contrast to gold deposits at Carlin in northeastern Nevada, 

where the host rocks are often a specific stratigraphic unit or units, the gold at Relief Canyon is 

interpreted by these workers to be contained within a structurally prepared horizon.  ñWeak gold 

mineralization often occurs above the thrust in the Grass Valley Formation, however, most of the ore 

grade mineralization is present below the thrust in the brecciated Natchez Pass Formation [Cane 

Spring Formation of this report] or where the two formations are mixed as a result of movement along 

the thrustò (Parratt et al., 1987).  These authors cite the Pinson and Dee gold deposits in northeastern 

Nevada as similar types of structurally controlled disseminated gold deposits.  Wittkopp et al. (1984) 

and Parratt et al. (1987) did note, however, that mineralization in a rubbly mixed breccia may represent 

slumping of the mixed breccia rubble into elongate cavities or chimneys formed by karsting of the 

limestone along joints and fractures, such as has also been observed at the Bootstrap gold mine in Elko 

County. 

 

While not discounting the possibility of a thrust-faulted contact, Wallace (1989) proposed that the host 

breccia was the product of low-temperature dissolution and associated brecciation.  Ground water may 

have dissolved much of the limestone directly beneath Grass Valley shales, progressively creating 

irregular cavities and resulting collapse breccias.  Episodic hydrothermal pulses deposited gold, silica, 

and fluorine into earlier-formed jasperoids and unconsolidated cave-fill sediments, forming the Relief 

Canyon mineralization, with continued solution-related brecciation further disrupting the gold deposit.  

Wallace proposed that the gold mineralization at Relief Canyon is a variant of sedimentary rock-hosted 

mineralization, similar in part to some Mississippi Valley-type base-metal deposits. 
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All interpretations agree that the mineralization was introduced by hydrothermal fluids, possibly mixed 

with groundwater, and that the deposit formed at relatively shallow depths.  According to Wallace 

(1989), fluid inclusion data indicate that the late-stage gold and fluorine-bearing hydrothermal fluids 

were r were extremely dilute and had temperatures near 200°C. 

 

The stataform breccia horizon is clearly the critical geologic control on mineralization in the area of 

the existing open pits, and MDA therefore honored the breccia in the resource modeling. 
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9.0 MINERALIZATION  

The following information on the nature of the mineralization at Relief Canyon has been taken from 

Wittkopp et al. (1984), Parratt et al. (1987), Wallace (1989), Fiannaca and McKee (1983), Fiannaca 

and Easdon (1984), Mears (2007), and IMC (1997). 

 

Gold mineralization at Relief Canyon occurs in thicknesses of up to 100 feet within and proximal to 

the breccia horizon lying between the pelitic rocks of the Grass Valley Formation and the underlying 

Cane Spring platform carbonate rocks.  Gold mineralization often extends a short distance (usually less 

than 10 feet) above the contact into the Grass Valley Formation within a clay zone.  The highest gold 

grades typically occur below the Grass Valley Formation at the breccia contact, decreasing toward the 

base of the breccia. 

 

Several types of mineralization have been identified that occur within breccias of various types.  A tan 

to red-brown jasperoid breccia that contains clay stringers and is often vuggy frequently occurs in the 

upper portion of the breccia; purple and green fluorite crystals are found in drill cuttings from the 

jasperoid breccia.  The jasperoid breccia often grades downward into silicified limestone and limestone 

breccia, which contain lower-grade gold values than the jasperoid breccia.  Gold appears to be 

associated with argillic alteration in the limestone breccias. 

 

Significant amounts of gold also occur in a mixed breccia consisting of Grass Valley rocks, fresh 

limestone, clay, and jasperoid breccia.  In contrast to the hard, silicified jasperoid breccia, this mixed 

breccia is a loose rubble of the constituent rock types.  Higher gold grades in the mixed breccia are 

usually associated with highest proportions of clay and jasperoid breccia.  The mixed breccia often is 

found within fresh limestone and is interpreted to have formed by slumping of the mixed breccia 

rubble into cavities or chimneys formed by karsting of the limestone along joints and fractures.   

 

Most of the mineralization occurs on the crest of a broad, northeast-trending, southwest-plunging 

antiform.  The crests of smaller folds that are superimposed on the antiform were also important loci of 

mineralization.  The antiform has a steeper dip on its eastern limb; most mine development has been on 

the more accessible western limb of the fold (Firstgold website 

http://www.firstgoldcorp.com/our_story.asp, January 2, 2009). 

 

Figure 9.1, Figure 9.2, and Figure 9.3 show some of the breccia types seen at Relief Canyon. 
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Figure 9.1  Close-Up of Limestone Breccia with Silicified Matrix  

 

 
 

 

Figure 9.2  Drill Core of Mixed Breccia with Clay-Rich Matrix  

 

 






























































































































