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1   Executive Summary  

1.1  Property Description and Location 

The Lichen Claim Group is situated in the Valdez Mining District of South-Central Alaska.  The claims cover 

a low, rounded, glaciated range of hills about 9 miles (14 km) south of the Denali Highway and 60 miles east 

of Cantwell on the George Parks Highway.   As of June 30th, 2018, the Lichen Claim group is comprised of 

ten (10) State Mining Claims totaling 1,600 acres (650 hectares) more-or-less. Included in this total are the 

original claim group acquired by William J. Murray from Teck-Cominco Alaska Incorporated (TCAI) on 

September 30, 2005, which then consisted of sixteen, 40 acre, State of Alaska Claims located in T. 32 and T. 

33, R.11 E., Seward Meridian.    

1.2  Property Ownership and Land Manager  

All of the Alaska State mining claims and prospecting sites of the Lichen Claim Group are held by Silver 

Phoenix Resources, Inc.  Prior to 2008, all of the lands underlying the Lichen Claim Group were federal lands 

that had been selected by the State of Alaska as part of the land entitlement awarded by the U.S. Government 

as legally mandated by the 1959 Alaska Statehood Act.   On March 27th, 2008, Alaska Ventures was informed 

by the Alaska Department of Natural Resources (ADNR) that the State of Alaska received Tentative 

Approval (TA) on February 21st, 2008 from the U.S. Bureau of Land Management (USBLM) of all sections in 

T.33 N., R. 11 E., and all sections except sections 22-26 of T. 32 N., R. 11 E., Seward Meridian.  The Lichen 

Claim Group is located in these townships.   

1.3  Geology and Mineralization  

Bedrock units range from Carboniferous to Tertiary.  The oldest rocks, which host the Lichen Cu-Ag-Au 

prospect, consist of slightly metamorphosed, basaltic-to-andesite flows, mafic tuffs and agglomerate, and 

lithic tuffs of either the Permian-Pennsylvanian Slana Spur volcanic arc, or the Nikolai Greenstone, both a 

part of the Wrangellia Terrane.  The Nikolai Greenstone and Slana Spurr Formation are overlain by Jurassic 

flysch and regionally metamorphosed rocks of the McClaren Metamorphic belt.  The Wrangellia Terrane 

hosts several significant metallic mineral deposits, including the past productive Kennecott copper-silver 

deposits in the Chitina Valley, several nickel-copper-PGE prospects in the Paxson area, and the Denali 

copper-silver deposits in the Clearwater Mountains.  Isotopic ages from intrusions range from Jurassic to 

Tertiary.   Coal-bearing rocks of Tertiary age occupy a trough on Watana Creek about 20 miles (30 km) due 

west of the Lichen prospect, and might underlie areas north of VABM Coal.   

During the Pleistocene, the entire area has been subjected to the effects of several piedmont-style glaciations.   

Much of the Upper Susitna River valley in the Denali Highway area occupies the western-most shoreline of 
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giant ‘Glacial Lake Ahtna’, which once covered the entire Copper River basin to the east.  Lacustrine deposits 

observed on Coal Creek north of Lichen Ridge may be related to Glacial Lake Ahtna.   

Mineralization at the Lichen prospect consists of a stock work of bornite, chalcocite, and minor chalcopyrite 

and digenite as primary sulfides and secondary malachite and azurite in fractures and on oxidized surfaces 

that cut meta-basalt flow units.  Sulfide mineralization is frequently accompanied by the orange-red lichen 

Trentepohia aurea.  Ubiquitous gangue minerals include quartz and especially epidote.  Both northwest and 

northeast striking, high angle fractures are mineralized.   North-south-striking high faults, apparent from both 

outcrop and geophysical data, locally offset the Lichen mineralized zone.   

PRGCI classifies the Lichen Prospect as a basaltic copper deposit, a mineral deposit type that includes a diverse 

group of copper deposits that contain native copper, and copper sulfides in upper zones of basaltic sections 

deposited in sub-aerial or shallow marine environments.   Silver and sometimes gold are important 

byproducts in basaltic copper deposits.  Epidote-rich zones conspicuously envelope copper-bearing zones.  

Important deposits worldwide include those in the Keweenaw Peninsula and the Calumet district both in 

Michigan, USA.  Important basaltic copper deposits in Alaska include more than 50 prospects and occurrences 

in the Wrangellia Terrane, including the Kennecott-type copper-silver deposits and the nearby Kathleen-

Margaret copper-silver deposit.  A close analog to the Lichen prospect is the extensively explored Sustut 

copper-precious metal district in northern British Columbia, which is similar in age and geologic character.   

In all of these examples, structures hosting the copper-precious metal deposits allowed metal-bearing, 

hydrothermal fluids to migrate upward along structural conduits during the waning stages of regional 

metamorphism.   

Off note is the consistent appearance of placer gold grains in the unnamed east-flowing stream at the 

southern boundary of the claims, which may suggest a source in the lode copper-gold-silver mineralization 

within the Lichen prospect.   

1.4  Development and Production  

No development or production activities have taken place on the Lichen Claim Group.   

1.5  Exploration Concept   

Alaska Ventures has funded a multi-tasked exploration approach to evaluate the Lichen Claim Group.  

Surface exposures have been examined and mapped and a detailed bedrock geologic map was produced.  This 

included the acquisition of a soil grid, deploying both conventional bedrock colluvial soils (ICP analyses) and 

Mobile Metal Ion (MMI) technologies.  An Induced Polarization (IP) geophysical survey was carried out in 
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the main mineralized area, which produced resistivity and chargeability profiles.  These activities were 

designed to help assist in the planning of a diamond core drilling program.   

1.6  Status of Exploration  

Historical exploration activity included surface geological rock and soil sampling and ground magnetic and 

EM surveys.  Except for 10 samples collected by the QP in 1973, the QP was not able to examine the 

exploration data acquired by previous exploration firms.  The QP has examined results of all rock 

geochemical sampling by Alaska Ventures, and samples that Pacific Rim Geological Consulting, Inc. (PRGCI) 

collected.  The following exploration tasks were completed during 2005 and 2017: 

• Creation of a 1:10,000 scale geologic map of ‘Lichen Ridge’, including prospect scale mapping in the 
Lichen Discovery and Ravine Zones, and the Lichen #2, and Lichen#3 Zones; 

• Collection of 228 rock chip samples across the claim group, which provide geochemical 
characterization of the mineralized zones; 

• Collection of 302 soil samples that have been analyzed by standard ICP and MMI analytical 
technologies; 

• Collection of 18 panned concentrate and stream sediment samples; 
• Conducted, through sub-contractor Gradient Geophysics, Inc.(GGI), a five line kilometer, six line, 

combined Resistivity/Induced Polarization (IP) survey over Lichen Ridge; and 
• Examination of stream sediment geochemistry, panned concentrates, and whole rock analyses. 

 

1.7  Mineral Resources and Reserves  

There are no mineral resources or mineral reserves in the Lichen Claim Group.   

1.8  Conclusions and Recommendations  

Rock chip sampling has systematically discovered and sampled a series of copper-silver-gold-bearing zones 

striking approximately North 25o West for a strike length of approximately 1,070 meters (3,500 ft). The soil 

sample program was able see through the glacial cover and demonstrate copper in soil and silver in soil 

anomalies that extend for about 2.0 km in both southeast and northwest directions from the ‘Lichen 

Discovery Area’.  The Induced Polarization (IP) survey corroborated what was observed in the scant surface 

bedrock outcrops and in the soil survey.  The resistivity profiles provide evidence that a 330o-striking, high 

angle structure 60-80 meters in width parallels the trend of copper and silver anomalies.  The chargeability 

profiles outline a series of three, elliptically-shaped chargeability zones over an overall strike length of about 3 

km that parallel the structure identified in the resistivity survey.   The QP proposes a 2,000 meter (6,560 ft) 

diamond core drill program in 10 holes and additional soil and geophysical surveys to test the targets 

identified during exploration.   The gold placer resource potential on Sumerlidson Creek near the southern 

claim boundary should be further explored as recommended in the text of this report.   
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 2   Introduction and Terms of Reference  
 

This Technical Report was requested by William Murray, President of Silver Phoenix Resources, Inc., (Silver 

Phoenix).   The Technical Report is intended to disclose mineral resource information in accordance with 

National Instrument 43-101 (NI 43-101) for the Silver Phoenix holdings at the Lichen copper-silver-gold 

prospect in the Valdez Creek Mining District, South Central Alaska.  The independent Qualified Person, Mr. 

Thomas K. Bundtzen, President of Pacific Rim Geological Consulting Inc. (PRGCI), is responsible for this 

report.  Henceforth, Mr. Bundtzen is referred to as the QP. 

2.1  Sources of Data and Information 

The sources of information include the U.S. Government, the State of Alaska, and unpublished reports and 

memos produced by the private sector. Two PRGCI reports (PRGCI, 2005; 2008), past published 

information by government agencies (see Bibliography), and subsequent annual assessment level 

investigations that have taken place from 2009-2017 constitute the sources of information used for this study.   

2.2 Scope of Personnel Investigations  

During his career with the Alaska Department of Natural Resources, Division of Geological and Geophysical 

Surveys, the QP co-discovered the Lichen copper-silver-(gold) prospect during a 1:63,360 scale geologic 

mapping program in low, glaciated hills of the Denali Highway area (Smith and others, 1975).  The prospect 

name is derived from the conspicuous presence of the orange-red lichen Trentepohia aurea that grows on 

chalcopyrite-bornite-malachite-bearing mineralization in the discovery area (see cover photos).  Smith and 

others (1975) believed that mineralized sulfide-quartz veins, although structurally discordant, are ‘stratabound’ 

within a single volcanic flow sequence of Late Paleozoic age that trends in a northwest direction for at least 

3,000 feet (915 m).  Grades of up to 4.5 percent copper and elevated gold and silver values were reportedly 

the state workers from grab samples collected at the site.  The Lichen prospect is located in the historic 

Valdez Creek Mining District of South-Central Alaska (Ransome and Kerns, 1954).   

During 1973-1975, the QP also had the opportunity to examine a number of Paleozoic-to-Triassic, volcanic-

hosted copper prospects and occurrences throughout the Amphitheatre Mountains to the north and the 

Talkeetna Mountains to the west and southwest.  During 1984-1988, the QP taught a portion of the 

University of Alaska Department of Geology and Geophysics Field Camp north of Summit Lake on the 

Richardson Highway.  There, more than a dozen copper deposits hosted in Upper Paleozoic-to-Triassic 

basalt were examined by the QP while teaching students basic geological mapping and economic geology 

skills.  These volcanic units belong to the Amphitheatre Group, the same geologic group that hosts the 

Lichen Prospect.  Field work in both of these areas provided the QP with the opportunity to examine the 
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geological features of many copper deposits hosted in mafic volcanic and compare them with features 

observed at the Lichen Prospect—both then and now.   

During August 22-27, 2005, the QP initiated a surface exploration program at the Lichen project area on 

behalf of the junior exploration company Silver Phoenix (PRGCI, 2005).  Field work was carried out from a 

small spike camp about 1.8 miles (2.8 km) due west of the Lichen discovery zone.  During this investigation, a 

total of 134 rock chip, soil, stream sediment, and pan concentrate samples were collected and submitted to 

ALS Chemex Laboratories (now ALS Minerals) and run for gold, palladium, and platinum fire assay, a multi 

element ICP analysis, and ‘ore grade’ copper analyses.  Surface bedrock investigations focused on the original 

copper-bearing mineralization known as the ‘Lichen Discovery Zone’.   

The QP and others with PRGCI conducted additional field investigations on the Lichen Claim Group from 

August 11 to August 24, 2007, when nearly 50 percent of the total exploration expenditure took place during 

the last six years (PRGCI, 2008).  The QP’s work objectives were:  1) expand the limited soil grid established 

in 2005; 2) deploy and assess the effectiveness of Mobile Metal Ion (MMI) technology for soils as a means to 

see through the thick glaciogenic sediments that cover much of the area: 3) expand rock-chip sampling and 

mapping in the Lichen Discovery area; 4) create a detailed geologic map of  Lichen Ridge; and 5) deploy a 

ground-based Induced Polarization (IP) and Resistivity survey for the detection of sulfide mineralization 

below glacial and vegetative cover.  

Assessment levels investigations continued by the QP and other contractors of PRGCI during 2009-2017.   

This work: 1) collected additional soil samples designed to compare the MMI and traditional soil sampling 

techniques; 2) discovery and sampling of three new copper-silver-gold-bearing zones--designated Lichen #2,  

Lichen #3, and Lichen #4; and 3) confirmation of placer gold concentrations in the southern stream basin 

adjacent to the claims.     

2.3 Units of Measure 

Table 2.1 describes the units of measure used in this report.  The author expresses units of measurement in 

the metric system in order to comply with international standards with two exceptions.  The State of Alaska 

operates the mining claim and prospecting site location system using the Meridian-Township-Range-Section 

(MTRS) system, which provides for 160 acre size mining claims and prospecting sites within a sectional (one 

mile square) base—all in the English system.  English conversions are also provided in parentheses for 

selected key measurements in the report; i.e., elevations are in English feet because of the existing published 

topographic maps.   Hence land areas and elevations are expressed in the English system but with a metric 

equivalent in parentheses.  All dollar amounts are in U.S. currency.  
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  Table 2. 1  Units of measure used in this report 

Type Unit abbreviation Description (with SI conversion) 
area acre acre (4,046.86 m2) 

area ha hectare (10,000 m2) 

area km2 square kilometer (100 ha) 

area sq mi square mile (259.00 ha) 

concentration g/t grams per tonne (1 part per million) 

concentration oz/cu yd troy ounces per cubic yard 

concentration oz/ton troy ounces per short ton (34.28552 g/t) 

length ft foot (0.3048 m) 

length m meter (SI base unit) 

length mi mile (1,609.344 m) 

length yd yard (0.9144 m) 

mass g grams (SI base unit) 

mass kg kilogram (1,000 g) 

mass oz troy ounce (31.10348 g) 

mass t tonne (1,000 kg) 

mass ton short ton or US ton (0.90719 t) 

time Ma million years 

volume cu yd cubic yard (0.7646 m3) 

volume gallon U.S. liquid gallon (3.785411784 L) 

volume L litre (SI base unit) 

temperature °C degrees Celsius 

temperature °F degrees Fahrenheit (°F = °C × 9⁄5 + 32) 

−  Notes:   
− SI refers to the International System of Units; Degrees Celsius is not an SI unit but is a de facto standard for 

temperature  
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3     Reliance on Other Experts 

No reliance on other experts who are not qualified persons was made in the preparation of this technical 
report. 
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4     Property Description and Location 

The Lichen Claim Group is situated in the Valdez Mining District of South-Central Alaska.  The claims cover 

a low rounded glaciated range of hills about 9 miles (14 km) south of the Denali Highway.  Claim records 

submitted to the QP by William Murray, President of Silver Phoenix Resources, on September 1st, 2017, and 

cross-checked with Alaska State online records, are summarized below.  On June 30th, 2018, the Lichen 

Claim Group is comprised of ten (10) State Mining Claims totaling 1,600 acres (650 hectares) more or less.    

Included in this total are the original claim group acquired by William J. Murray from Teck-Cominco Alaska 

Incorporated (TCAI) on September 30, 2005, which consisted of  sixteen, 40 acre, State of Alaska Claims 

located in T32 and 33, R11E, Seward Meridian.  The Lichen Claim Group are on lands that have been 

selected and are now Tentatively Approved (TA) for Alaska State ownership. 

 

A total of 11,840 acres (4,792 hectares) of State Mining Claims and Prospecting sites were under Silver 

Phoenix Resources ownership on the Lichen property on May 15th, 2009 (Bundtzen, 2009).   Figure 4.1 

depicts current mining claim and prospecting sites held by Silver Phoenix Resources, Inc. in 2018.  Appendix 

I provides names, identification (ADL) numbers, location information, land status, and an ownership 

summary for a current mining claims in good standing.  All claims are held in trust for Silver Phoenix, and all 

individuals involved in Silver Phoenix have signed a Declaration of Trust.   

 

4.1 Mineral Tenure   

All of the mining claims held by Silver Phoenix Resources are administered by the State of Alaska.  Mining 

records and case file abstracts for state and federal mining claims within the State of Alaska Land 

Administration System were audited for timely payment of annual rents.   

Prior to 2008, all of the lands underlying the Lichen Claim Group were federal lands that had been selected 

by the State of Alaska as part of the land entitlement awarded by the U.S. Government and promised by the 

1959 Alaska Statehood Act.  This means that although Alaska did have selections rights, the underlying land 

manager is the U.S. Bureau of Land Management (USBLM) until the State received Tentative Approval (TA) 

of the lands in question.  On March 27th, 2008, William Murray was informed by the Alaska Department of 

Resources (ADNR) that the State of Alaska received Tentative Approval (TA) on February 21st, 2008 from 

the USBLM of all sections in  T.33 N., R. 11 E., and all sections except sections 22-26 of T. 32 N., R. 11 E., 

Seward Meridian.   Mineral production on Alaska State lands is subject to maximum 3.0% net profits royalty 

with applicable Exploration Incentive Credits of up to $20 million. Alaska requires a mining license tax for all 

mineral production net income of the taxpayer regardless of underlying land ownership.  For a major mining 
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Figure 4.1  Locations of Alaska State Mining Claims, Lichen Group, Silver Phoenix Resources, Inc. 
updated November 15th, 2017.  Each claim is recorded as ‘Licken-45’, ‘Licken-46’, and so on.    Base 
is the USGS Talkeetna Mountains D-1 Quadrangle.  
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operation, it is computed at $4,000 plus 7.0% of the excess over $100,000 of net income. Furthermore, there 

is a 3.5 year tax exemption after initial production begins.  Depletion is figured as an allowable deduction of 

15% of annual gross income, excluding from gross income an amount equal to rents and royalties.   The 

Alaska State corporate income tax rate is 9.4% if net profit is more than a set threshold amount.  Annual 

rental of Alaska State mining claims is based on the number of years of continuous activity since the mining 

claim was located.  Currently, the annual rental amounts are as follows:  

• for 0 years to 5 years: $0.50/acre 
• for 6 years to10 years: $1.00/acre 
• for 11 years or more:  $2.50/acre 

All State mining claims held by Silver Phoenix Resources in the Lichen claim group are of the third category.  

In summary, although gross royalties are not required on Alaska state claims, current taxation laws are 

rigorously enforced.  Table 1 summarizes the assessment level field work expenditures completed by PRGCI 

on the Lichen Claim Group from 2005 to 2017.   When claim rental payments and marketing costs completed 

by Silver Phoenix are added to the total, then expenditures made by the claim owners on the Lichen Claim 

group amounts to more than twice that shown below.   

Table 4.1  Mineral Assessment Field Work Expenditures by Alaska Ventures, Inc., to Contractor Pacific Rim 
Geological Consulting, Inc., Lichen Claim Group (1)  

Year Exploration Expenditure (USD) 
2005 $25,700 
2007 90,600 
2009 9,057 
2010 19,127 
2011 25,416 
2012 13,117 
2013 RO (2) 
2014 RO (2) 
2015 4,076 
2016 4,574 
2017 4,198 

TOTAL $195,865 
(1)  Does not include office-focused investigations, including report and data summaries completed by PRGCI in 2005, 2007 and 
2010 or marketing expenses incurred by Alaska Ventures personnel  (2) Roll over from excess expenditures in 2012 and 2011  
 
4.2   Property Title and Interest for Silver Phoenix Resources 

The ten 160 acre State Mining claims are held by individual partners of Silver Phoenix under a Declaration of 

Trust (Appendix I).  The underlying core claim group originally held by Teck-Cominco-Alaska, Inc., (TCAI) 

was acquired by William Murray, President of Silver Phoenix, on September 30th, 2005.  The location of the 

smaller, 40 acre claims held by TCAI are shown in Figure 4.1.  This area underlying the original TCAI claims 

has now been superseded by larger Alaska State claims.  The Murray-TCAI agreement, titled Lichen Creek 
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Property Acquisition, details:  1) Sale of Interest, 2) Reservation of Royalty, 3) Murray’s obligation to TCAI, 4) 

Right to Abandon Property, 5) Area of Interest, 6) Right of First Offer, and other issues including as 

representations, warranties, press release consent, termination of agreement, and environmental compliance 

issues during exploration.  The main features of the Lichen Creek Property Acquisition are;  1) a 2 percent net 

smelter return royalty to TCAI;  2) providing for a 90 day notice of intent if Silver Phoenix decides to 

abandon the claims, and 3) notification to TCAI  if Silver Phoenix decides to sell their financial interest in the 

Property.  Press releases related to property exploration and development must be reviewed by TCAI.    

4.3  Location and Maintenance of Property Boundaries   

Claim posts are located in the field on all four sides of each claim. The original core zone of the Lichen claim 

group was staked in 1986 by Cominco-Alaska Inc., and followed a more traditional claim-staking format. The 

bulk of the current claim package is formatted in the MTRS system, which was adopted by the Alaska 

Department of Natural Resources (ADNR) in 1999 in order to simplify claim processing on State-owned 

lands. The boundaries of these claims follow legal boundaries of sections and quarters of sections (Figure 

4.1).   Mineral assessment expenditures must take place by September 1 of each year. 

4.4   Location of Mineralized Zones   

 The claims cover sulfide-bearing mineralized zones on ‘Lichen Ridge’, an elongate, glacially polished bedrock 

surface that extends in a northwesterly direction for nearly 4 km.  Other zones of sulfide mineralization were 

located at variable distances to the west, southwest, and northeast of Lichen Ridge.  There has been no 

commercial production of ore.   Several trenches have been cut into bedrock exposures on Lichen Ridge in 

order to expose mineralization for systematic channel sampling.  More than 300 holes were dug to depths of 

up to one meter with a spade shovel to obtain rock chip and soil samples.  During this exercise, mineralized 

zones were located and plotted during exploration activities.  This allowed for an improved design of the 

Induced Polarization (IP) geophysical survey.  All of these holes were filled in subsequent to the collection of 

the sample.   

4.5  Environmental Liabilities  

There are no identifiable or known environmental liabilities on the Lichen Claim Group. 

4.6  Permit Requirements  

 Because Silver Phoenix is not engaged in mine development activities, neither the Alaska Placer/Lode 

Mining Application (AMPA) nor the Alaska Pollution Discharge Elimination System Permit (APDESP) is 

required for exploration work on the Lichen Claim Group.  However, several permits are required to conduct 
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mineral exploration that involves subsurface (drilling) and mechanical surface (trenching) work, and, 

especially, the use of water.  The Alaska Department of Natural Resources (ADNR) will require a 

Miscellaneous Land Use Permit (AMLUP) to conduct exploration on State managed/state owned lands if 

there is use of, for example, field camps, drilling programs, trenching, and water use. The AMLUP permit 

covers stipulations related to surface access, generalized water use, camp placement use of hazardous 

materials, and reclamation.  A general overview of exploration activities, including time lines, an explanation 

of exploration methods, locations of drill-hole collars, and proposed surface trenching must be presented to 

ADNR staff in writing for their review.  For example, drill holes must be plugged upon completion and 

Material Safety Data Sheets (MSDS), which identify substances used in drilling, must be provided.   

The Alaska Department of Environmental Conservation (ADEC) requires a Temporary Camp Practices 

(TCP) permit to conduct field exploration on the Lichen Claim Group if a field camp is used.  During both 

2005 and 2007, field camps were deployed on the property.  This TCP permit covers potable water use, 

human waste design, and design of gray water systems.   The field camp location in particular must be 

approved by ADEC prior to the issuance of the TCP permit.  For example, the 2007 TCP permit was issued 

to PRGCI, agent for Silver Phoenix, about one month after it was applied for.   

Pursuant to Alaska State statutes AS 41.14.870b and AS 41.14.840, the Office of Habitat Management and 

Permitting of the Alaska Department of Fish and Game (ADF&G) may require a habitat permit to set up 

temporary camps and to conduct geological reconnaissance, and utilize natural waters for camp and drill 

purposes.  Because ADF&G determined that there are no anadromous streams in the area, a permit for AS 

41.14.870b is not required.  A permit for AS 41.14.840 (permit #FH 07-IV-0343) was granted to the 

contractor, PRGCI, which carried out the exploration work during August, 2007.  The ADF&G permit 

oversight is mainly concerned with fisheries resources; no dams or artificial impoundment of natural waters is 

allowed during exploration.  There is no limit to how much water that can be used, for example, for drilling 

activities.  In 2007, when contractor PRGCI staged out of a camp on the claim group, ADF&G habitat 

permit was issued to PRGCI, agent for Silver Phoenix, about 2 weeks after it was submitted by PRGCI for 

State review.  All Alaska State permits expire on December 31st of the year that they are issued.     
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5   Accessibility, Climate, Local Resources, Infrastructure, and Physiography  
 

5.1 Topography, Elevation, Flora and Fauna 

The Lichen Claim Group covers an upland area about 15 miles (22 km) east of the northern Talkeetna 

Mountains, Talkeetna Mountains D-1 and D-2 1:63,360 U.S. Geological Survey quadrangles, Alaska.  The 

terrain in general consists of broad, glaciated uplands and gently sloping stream and river valleys.  Bedrock 

outcrops are mainly confined to the spines of ridges, steep, protected slopes and stream cuts.  Glacial deposits 

cover about 70 percent of the claim group, and can reach thicknesses of up to 60 meters.   

Elevations on the claim group range from 2,650 feet to 3,250 feet (670-990 m).  The central portion of the 

claims is an elongate, northwest striking, bedrock-cored ridge about 3 miles (5 km) in length and about 1 mile 

(1.5 km) in width.  Draining this ridge, hereafter referred to as Lichen Ridge, are small, clear flowing second 

order streams that flow east into Coal Creek on the east and west into the Susitna River.  Lichen Ridge is 

flanked on the northeast by the wide floodplain of the Susitna River, on the west by Coal Creek, and on the 

south by glacially sculptured uplands that gradually rise to the south.  Coal Lake, elevation 2750 feet (840 m), 

lies near the northern boundary of the claim group.  Northeast-flowing Sumerlidson Creek forms the 

southern contact of the claim group.  Small 2nd order, unnamed tributaries of Coal Creek occur in the 

western-most Lichen claim group area.   

The claims are, for the most part, above timberline.  The only timber consists of white spruce, birch, aspen, 

and alder-willow thickets around lake edges and in stream gulches.  The remaining areas that underlie the 

claims are covered with thick accumulations of dwarf birch, blue berry bushes, and sphagnum moss.   

The area contains big game resources.  The Nelchina caribou herd uses the area for summer grazing habitat, 

and small groups of animals were observed on the claims during August of 2005 and August of 2007, and 

nearly every year up to 2017.   Moose and grizzly bears are commonly encountered on the claims.  The 

frequency of big game is best illustrated by the well-used game trails in the claim area, which makes for 

generally easy walking when their traces are located.  A small Dall sheep herd inhabits the northern Talkeetna 

Mountains to the west.  Furbearers observed on the property include red fox, wolverine, and wolf.  Alaska’s 

State Bird, the Ptarmigan, is present.   The QP has observed small schools of grayling in nearby Coal Creek. 

5.2  Property Access  

The Lichen claims are 8 miles (12 km) due south of the Denali Highway, a State-maintained, secondary road 

that connects the Richardson and George Parks Highways (Figure 5.1).  The Gracious HouseTM  is a dining, 

lodging and transportation establishment on the Denali Highway that has been operated for more than 40 

years.  The QP has based out of Gracious House during the 1970s, 1980s, and 1990s while conducting 



22 

 

geological field work in the Northern Talkeetna Mountains.  The Gracious House served as a logistical stop 

for work on the Lichen claim group during previous exploration programs.  The Gracious House is 55 miles 

(88 km) east of Cantwell on the George Parks Highway and Alaska Railroad, and about 125 miles (200 km) 

from Paxson on the Richardson Highway.  The Lichen Prospect is considered to be accessible by Alaska 

standards. 

 

Figure 5.1  Map showing location of Lichen project, South-Central Alaska 
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During 2005-2008 and 2011-2017, the primary access for geological investigations was by use of a Robinson-

44 (R-44) helicopter flown by Quicksilver Air Inc., Fairbanks, Alaska.  The helicopter, fuel, and camp supplies 

were based out of Gracious House and delivered there by PRGCI vehicles from Fairbanks.  During 2009, a 

fixed wing aircraft to Coal Lake provided access.  During 2010, access was with 4-Wheelers from the Denali 

Highway.     

An off-road (4-Wheeler) trail system accesses the uplands area in the general claim group, and is seasonally 

used by sport and subsistence hunters.  The main trailhead begins at the bridge crossing on the Susitna River 

about 4 miles (6 km) east of Gracious House.  From there it first crosses the northern edge of the same 

upland plateau that underlies the Lichen Claim group for a distance of approximately 24 miles (38 km), finally 

reaching Coal Lake.  From there ‘4-Wheeler’ trail system accesses the Lichen Claim Group.      

5.3 Climatic Conditions  

 ‘Denali Country’, the upland area traversed by the Denali Highway, is well known for fairly short and cool 

summers and long, cold winters.  Temperatures range as low as -55o F (-48o C) during the winter, usually 

during late December-to-February 1st, to 85o F (+29oC) in the summer, mainly during July (Alaska Weather 

Service Website, Historical Data by Region; March, 2013).  The average yearly daily temperature is about 5oF 

(-14 C).  The region lies within the defined zone of discontinuous permafrost (Wahrhaftig, 1965).   Because of 

the relatively high altitudes, permafrost is usually found on north, east, and west-facing slopes year-round 

with only south facing slopes exhibiting some thawing during summer months.    

Spring begins with the melting of winter’s snow cover and river ice.  Because of heavy snow fall, as much as 

400 centimeters per year, summer begins on Lichen Ridge on or about the middle of June.  The first snow 

falls around September 30th.  Both spring and fall are very short, and simply bring in the 200-day-long winter 

and short 120-day-long summers respectively.  In effect, seasonal mineral exploration, especially core drilling, 

is largely confined to a 100 day period beginning June 20th +/- and ending September 30th +/-.  Annual 

precipitation averages 125 cm/yr (49 in/yr) at Paxson Lodge about 120 km to the east.   

The climatic extremes do affect surface access.  The Denali Highway is not maintained on a yearly basis.  The 

Alaska Department of Transportation and Public Facilities (DOTPF) closes the road to the public beginning 

October 15th and reopens the road on May 1st.  When the large-scale, Denali placer gold mine operated from 

1982-1995,  mine manager Cambior Inc. maintained an agreement with DOTPF, which insured year-round 

maintenance, snow plowing, and access from mine site to Cantwell, a distance of about 65 miles (104 km).   

The now abandoned Denali placer gold mine is about 25 miles (40 km) from Lichen Ridge.   

5.4  Infrastructure   

There is no infrastructure on the Lichen Claim Group.   
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6  Property History   

6.1  Historical Ownership of Claim Area   
 
The Lichen copper-silver-(gold) prospect was discovered by the ADNR in 1973 (Smith and others, 1975) 

during a 1:63,360 scale geologic mapping program in low, glaciated hills of the Denali Highway area (Figure 

4.1).  The prospect name is derived from the conspicuous presence of orange-red lichen Trentepohia aurea that 

grows on chalcopyrite-bornite-malachite-bearing mineralization in the discovery area (see cover photo).  This 

original Lichen Prospect discovery is at an elevation of about 3,150 feet, about 10 km west of the Susitna 

River and 6 km southeast of the center of Coal Lake.  The prospect is about 0.4 km west of the center of sec. 

2, T. 32 N., R. 11 E., Seward Meridian.  This is locality 18 of Csejtey and others (1978).  The Lichen Prospect 

is designated TK045 in the U.S. Geological Survey Alaska Resource Data File (ARDF) system (Rogers, 2003).     

 Seraphim Engineering and Cities Service Minerals Company (Cities Service) staked 145 claims during 1975-

1976.  After surface exploration, these companies subsequently allowed their claims to lapse.  Sixteen 40 acre 

claims that covered a one square mile area over the Lichen Discovery area were staked on August 6th, 1988 by  

Cominco Alaska, Inc. (Cominco).   This core claim block was named the ‘Amphitheatre Claims’ after the 

nearby Amphitheatre Mountains.   

 In 2005, William Murray acquired the core Amphitheatre Claims from Teck-Cominco and staked additional 

claims and prospect sites in all directions from the core area.  In 2007, The Lichen Claim group was 

consolidated under Silver Phoenix.  Subsequently, Silver Phoenix reduced the size of the Lichen Claim Group 

to ten (10), 160 acre State Mining Claims.      

 

6.2  Exploration and Development by Previous Owners  

The prospect was explored in 1975-1976 by Cities Service Minerals using soil geochemical sampling, ground 

magnetic and EM surveys, and excavation of two (2) trenches (Stevens Exploration Management, 2000).  The 

QP was unable to find any records of exploration activity conducted by either Cominco or Teck-Cominco.  

Although the Amphitheatre Claims were kept current and valid by Cominco, no exploration descriptions are 

mentioned by either Rogers (2003) or Kurtak and others (1992) after the mid-1970s work by Seraphim 

Engineering and Cities Service. 

Besides the original sampling conducted by the State of Alaska (Smith and others, 1975), the Lichen prospect 

area was sampled by the U.S. Geological Survey in the 1970s Csejtey and others, 1978) and by the U.S. 

Bureau of Mines in the late 1980s (Kurtak and others, 1992).   

 



25 

 

6.3  Historical Mineral Resource and Mineral Reserve Estimates. 

 There are no historic mineral resources or reserve estimates known in the Lichen Claim Group.  

6.4  Historical Production 

There is no historic mineral production known in the Lichen Claim Group.   
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7  Geologic Setting  

7.1  Regional Geologic Setting  

The geology of the Denali Highway area has been summarized by a number of workers, including Smith 

(1981), Smith and others (1975), Kline, Bundtzen, and Smith (1990) and Csejtey and others (1978).  A 

regional geological compilation of the southeastern Mt. Hayes and northeastern Talkeetna Mountains 

quadrangles, as published by Wilson and others (1998), is shown in Figure 7.1.  Bedrock units range from 

Carboniferous to Tertiary.  The oldest rocks, which are interpreted to host the Lichen prospect, consist of 

slightly metamorphosed, basaltic-to-andesite flows, mafic tuffs and agglomerates, and lithic tuffs of the 

Permian-Pennsylvanian Slana Spur volcanic arc, a part of the Wrangellia Terrane.  Detailed subdivisions of 

the Slana Spur Formation just west of ‘Lichen Ridge’ were provided by Kline, Bundtzen, and Smith (1990). 

The Nikolai Greenstone; aka Ampitheatre Group,  overlies the Slana Spurr Formation to the west, which is in 

turn overlain by Jurassic flysch and regionally metamorphosed rocks of the McClaren Metamorphic Belt.  It is 

possible that the rock section hosting the Lichen prospect contains components of the Nikolai Greenstone.  

The Wrangellia Terrane hosts several significant metallic mineral deposits, including the famed Kennecott 

copper-silver deposits in the Chitina Valley, several nickel-copper-PGE prospects in the Paxson area, and the 

Denali (aka Caribou Dome) copper-silver deposit in the Clearwater Mountains.   

The layered rocks of the area have been cut by igneous intrusions ranging in composition from ultramafic to 

granite.  PRGCI examined rubble-crop exposures of pyroxene gabbro about 6 miles (10 km) south of the 

Lichen discovery area, which had been shown as ‘gabbro and ultramafic rocks’ on the regional map (Figure 

7.1).   Isotopic ages from the intrusions range from Jurassic to Tertiary.   Coal-bearing rocks of Tertiary age 

occupy a trough on Watana Creek about 20 miles (30 km) due west of the Lichen prospect and might 

underlie areas north of VABM Coal.   

During the Pleistocene, the entire area was subjected to the effects of several piedmont-style glaciations.  The 

glaciogenic deposits, which have been lumped as unit Qs on Figure 7.1, include ice-contact deposits (till), 

glacio-fluvial outwash deposits, and lacustrine (lake) deposits.  Much of the Upper Susitna River valley in the 

Denali Highway area occupies the western-most shoreline of giant Glacial Lake Ahtna, which once covered 

the entire Copper River basin to the east.  Lacustrine deposits observed in the bluffs overlooking Coal Creek 

1 km north of Lichen Ridge may be related to the Late Pleistocene Glacial Lake Ahtna.  
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Figure 7.1  Geologic map of parts of Mount Hayes, Healy, and Talkeetna Mountains quadrangles, 
modified from Wilson and others (1998). 
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7.2  Geology of Lichen Ridge Area  

The Lichen Ridge area is mainly underlain by weakly metamorphosed, meta-basalt (Figure 7.2).   

Bedrock exposures depicted on Figure 7.2 consist of:  1) medium greenish gray, foliated meta-basalt 

and phyllite (unit Pzpbs); dark green-gray, pyroxene-rich, aphanitic meta-basalt transitional to 

ultramafic rocks (unit Pzmb) greenish, porphyritic, meta-basalt (unit Pzmbp); and 4) light green, 

foliated, aquagene tuff and andesite flows (unit Pzmt).  Figure 7.3 and 7.4 illustrate textures of units. 

Thin sections examined indicate the groundmass has been recrystallized to prehnite, very abundant 

epidote, chlorite, zeolites, albite, and undetermined opaques, indicating a low grade of regional 

metamorphism.  Major oxide analyses from four mafic samples of meta-volcanics illustrate the 

generally mafic nature of the magma (see PRGCI (2008).   They contain 47.10 to 50.21 percent SiO2, 

5.42-to-11.66 percent MgO, and 400-to-1,000 ppm chromium.  One sample of andesite tuff on the 

western boundary of the map spatially separated from Lichen Ridge contains more silica (55.76 

percent), less MgO, (3.73 percent), and no detectable chromium.  Four of five samples plot in the 

field of sub-alkaline basalt, as illustrated on a Zr/TiO2 versus Nb/Y discrimination diagram (Figure 

7.5).  A REE Chondrite normalized plot of three of the five samples show a slight enrichment in 

heavy rare earths with no discernable europium depletion.  These results suggest a primitive 

geochemical character and are typical of mantle-derived magmas observed in other Wrangellia 

terrane mafic igneous suites (Figure 7.6; Nokleberg and others, 1991).   

Most of the bedrock exposures could be described as varieties of generally fine grained, structure-less 

‘greenstone’.  However key outcrops exhibit compositional banding, which provides evidence for 

strike direction of the meta-volcanic units (Figures 7.2-7.4).  Based on foliation and compositional 

banding located in these key outcrop areas, these mafic volcanic units dip steeply or even vertically, 

and strike in a northwest direction.  However, foliation in phyllitic mudstone layers strike north 50-

70o east and dip moderately to steeply southeast.  Compositional banding in this unit appears to track 

in a northwest direction, parallel to other units.      

During preparation of mineralized samples from the Lichen Discovery zone for polishing, PRGCI 

(2008) describe fragments of re-crystallized limestone about 2-3 cm in diameter.  In the calcareous 

fragments were rounded cylinders thought to be crinoid cross sections.  This data suggests two 

things:  1) the limestone indicates a submarine extrusive environment; and 2) the crinoids, if 

confirmed, would indicate a Paleozoic age rather than a Triassic (Mesozoic) age for host rocks of the 

mineralization, the former the age of the Slana Spurr Formation, and the latter the age of the Nikolai 

Greenstone/Amphitheatre Group.  
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 Figure 7.2  Geologic map and structure sections, Lichen Ridge, Talkeetna Mtns.D-1 Quadrangle, 
Alaska
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Figure 7.2 (continued) Geologic legend for geologic map  
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Figure 7.3  Phyllitic, foliated greenstone (unit Pzpbs) north of VABM Coal. 

 

Figure 7.4  Glacially polished outcrop showing elongated tuff fragments and compositional banding.   
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Figure 7.5  Mafic meta-igneous rocks from Lichen Ridge area plotted on a Zr/TiO2 versus Nb/Y 
discrimination diagram as advocated by Winchester and Floyd (1977).    

 

Figure 7.6  REE Chondrite normalized plot of meta-volcanic rocks, Lichen Ridge; analytical data 
reported in PRGCI (2008).
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Lichen Ridge has been overridden by Pleistocene drift of variable composition (units Qdt, Qtdb, 

Qsp, Qgk; Figure 7.2) and thickness; modern streams bisect  the older mainly glacial units (Qa).  

During observation of stream cuts and in soil sample excavations, PRGCI (2008) recognized units 

ranging from glacial diamicton (till) to well-water-washed gravels and thin-banded lacustrine deposits.  

The thickest Quaternary sections occur in Coal Creek basin (Figure 7.7).  Bedrock exposures have 

been glacially scoured on Lichen Ridge, as seen by distinct striation markings (see Figures 7.4 and 

7.8).   The glacial drift in Coal Creek consists of a complex of lacustrine and outwash gravels being 

cut and overlain by glacial till.  The 90-meter-thick (300-ft) section also illustrates how thick 

Quaternary units are in the study area, and reinforces the limitations on using just surfaces exposures 

to determine the limits of hard rock mineralization.   

On a significant part of Lichen Ridge, bedrock is overlain by a thin veneer of glacial drift.  The 

pattern one observes both from surface observations and during soil sample excavations is one of 

bedrock-scoured ridge tops and drift-filled depressions along Lichen Ridge, with glacial gravel and 

diamicton rarely exceeding 2 meters in thickness.  These are depicted as ‘thin drift over bedrock’. 

 

Figure 7.7  Thick Quaternary section in Coal Creek north of Lichen ridge, showing glacial outwash 
and lacustrine deposits—possibly Glacial Lake Ahtna (Qlw)--overlain by glacial till (Qgt).  

Qlw 

Qgt 
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Figure 7.8  Glacially polished meta-basalt north of VABM Coal. 

7.3  Structural Geology of Lichen Ridge Area 

Compositional banding for much of Lichen Ridge indicates that major geologic units strike 

northwest in an approximate 020o (northwest) trend.  Foliation in phyllitic mudstone layers in the 

northern limit of Lichen Ridge strike north 050o-to-070o east and dip moderately to steeply southeast.  

The contrasting foliation trends are not well understood and need further study.    

 Surface outcrops, coupled with aerial geologic interpretation and geophysical data, indicates several 

high angle fault trends.  The dominant high angle faults strike in a northwesterly direction and is 

interpreted by PRGCI (2008) to control mineralization at the Lichen prospect.  Subsidiary, northeast-

striking high angle faults and joints cut orthogonal to the northwest-trending faults.  Detailed 

geologic mapping by PRGCI geologists at the Lichen discovery zone, coupled with the results of the 

IP geophysical survey, suggests that north-south-striking, high angle structures also cut Lichen Ridge.  

One high angle structure offsets the main mineralized zone on Lichen Ridge by an estimated 300 feet 

(90 meters).   



35 

 

8  Deposit Types  

The crosscutting sulfide veins and disseminations at the Lichen Prospect are hosted in sub-alkaline 

basaltic flows of Permian-Carboniferous Slana Spurr Formation a part of the Wrangellia terrane.  The 

exotic terrane is interpreted by Nokleberg and others (1991) and Wilson and others (1998) to be a 

displaced fragment of oceanic crustal and island arc affinities that hosts many significant 

metalliferous deposits in Alaska and western Canada.   Mineralization at the Lichen Prospect mainly 

consists of copper sulfides with significant silver and gold hosted in zones of quartz veinlets, and 

strong epidote flooding, all hosted in meta-basalt.  There is an absence of other base metals or 

indicators of poly-metallic metallogeny associated with intrusions on Lichen Ridge.   

The QP classifies the Lichen Prospect as a basaltic copper deposit (Cox and Singer, 1986; deposit 

model 23).  Deposit model 23 includes a diverse group of copper deposits containing native copper 

and copper sulfides in upper zones of basalt-dominated sections that are often deposited in sub-aerial 

environments but sometimes in shallow marine environments.  These basalt-dominated sections can 

include breccias, tuffs, and algal limestone and black shale sections.  The deposit model tectonic 

setting is an intra-continental rift or rifted continental margin.   Host basalts are frequently enriched 

in copper in the 150-250 ppm range.  Silver, and sometimes gold, are important geochemical 

constituents in basaltic copper deposits.  Base metals like zinc and lead occur only in minor or trace 

amounts.  Elevated nickel (150-250 ppm), cobalt (35-45 ppm), and chromium (360-460 ppm) occur 

un-mineralized mafic wall rocks of this mineral deposit type.   These are values typically observed at 

the Lichen prospect  

Deposit model 23 contains the ore minerals native copper, native silver, chalcocite, bornite, and 

chalcopyrite.  Pyrite can occur but is much less abundant than Cu-sulfides.  Alteration in mineralized 

zones of basaltic copper deposits include massive flow fronts of calcite+zeolite+epidote+K-feldspar.  

Epidote ‘flow fronts’ conspicuously envelope copper-bearing zones.  Important deposits worldwide 

include those in the Keweenaw Peninsula and Calumet both in Michigan, USA.  Important basaltic 

copper deposits in Alaska include more than 50 prospects and occurrences in the Paleozoic-Triassic 

sections of the Wrangellia terrane (Rogers, 2003; Stevens Management Corporation, 2000; Ellis and 

others, 2004), which include the important Kennecott-type copper-silver deposits of the Chitina 

River valley and the Denali and Kathleen-Margaret copper-silver deposits in the nearby Clearwater 

Mountains.        

The QP believes that a close analog to the Lichen prospect is the Sustut copper-precious metal 

district in British Columbia, which is similar in age and geologic character (Wilton and Sinclair, 1988).  

The Sustut copper-silver deposit is hosted in volcanic conglomerate and tuff of the Late Triassic 
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Takla Group, which some regard as being part of the Wrangellia terrane.  The metamorphic grade of 

host rocks is prehnite-pumpellyite, about the same pressure/temperature conditions as exhibited in 

the host rocks on Lichen Ridge.  The origin of the Sustut deposit involves the upward movement in 

near-horizontal, volcanic units of quartz-epidote sulfide veinlet zones along structural conduits.  The 

numerous copper-bearing veinlets were deposited coincident with development of local nodes of 

prehnite-pumpellyite facies metamorphism and enveloped with epidote flooding and more quartz-

specific higher grade zones.  Many of the detailed descriptions in the Sustut district resemble what 

PRGCI has observed at the Lichen prospect, but there are differences.  The specific types of host 

geologic units at Lichen are meta-flows whereas volcaniclastic meta-conglomerate and mafic 

aquagene tuff host sulfide mineralization at Sustut.   The general absence of gold values at Sustut 

contrast with the locally elevated gold values observed at the Lichen prospect, although silver is the 

most important precious metal present at both copper properties.  Sulfur, lead-lead, and oxygen 

isotopic data would need to be acquired to confirm or refute a metamorphic fluid origin for the 

sulfides at the Lichen prospect.   

Cox and Singer (1986) do not provide grade and tonnage data for the Basaltic copper deposit model.  

Hence, variations and percentile ranks of the basaltic copper deposit model cannot be predicted.  A 

few examples are given here.  From 1911-1938, Kennecott Copper Corporation mined 4.35 million 

tonnes of ore grading 13 percent copper and 4.75 ounces/tonne silver from four ‘Kennecott-type’  

deposits in the Chitina Valley of the Wrangell Mountains.  These deposits should be considered as 

upper end members of grade and tonnage for basaltic copper deposits.  Based on about 150 drill 

holes, the Sustut deposit is estimated to contain 20 million tonnes of mineralization grading 1.25 

percent copper and a credit of silver.    
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9  Mineralization  

Mineralization within the Lichen Claim Group primarily consists of epigenetic, bornite-chalcopyrite-

chalcocite-(pyrite)-bearing quartz-epidote veins and vein swarms that cut meta-basalt and 

uncommonly, metamorphosed mafic tuff.  Concerning the former deposit type, four pockets of 

significant cuprious sulfide mineralization—named the Discovery, Ravine, Lichen #2, Lichen #3 and 

Lichen #4 zones have been identified.  Sulfide mineralization is frequently accompanied by the 

orange-red lichen Trentepohia aurea, which superficially resembles FeOx gossan.  Ubiquitous gangue 

minerals include quartz and especially epidote frequently flooding the groundmass of aphanitic basalt 

along fractures.  Pyrite is uncommon to rare within the zones on Lichen Ridge  In some cases, 

bornite and chalcocite occur as very fine grains within zones of epidote flooding—suggesting the 

potential for wider zones of copper mineralization within altered meta-basalt host rocks.   

Chip samples from the Discovery (Main), Ravine, Lichen #2, Lichen #3, and Lichen #4 zones 

contain up to 4.55 percent copper, 52.8 grams/tonne silver, and 2.73 grams/tonne gold.  There are 

virtually no other elevated metal values found within the Discovery, Ravine, Lichen #2, Lichen #3 

and Lichen #4 zones.  They appear to be simply copper, silver, and gold-bearing deposits.   

Figures 9.1 to 9.3  illustrate mineralization types present in the Lichen Claim Group.  Outcrop 

photos, polished slabs and photomicrographs are used to illustrate the mineralogical and 

morphological aspects of the mineralization.   Folded copper-bearing sulfide-quartz veins observed 

in the Ravine zone (Figures 9.1, 9.3) suggests that the mineralization is of a pre-metamorphic or syn-

metamorphic origin.  
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Figure 9.1  Polished slabs of mineralization from Lichen discovery area illustrating differing styles of 
mineralization.  From top to bottom:  a—chalcocite-bornite quartz veins in meta-basalt with fossil-
bearing limestone fragment @ station #203832 contains 4.55 percent copper, 52.8 grams/tonne silver, 
and 0.125 grams/tonne gold; b—zone of epidote with blebs of bornite @ station #203094 contains 3.65 
percent copper, 30.5 grams/tonne silver, and 0.120 grams/tonne gold; c—malachite-bearing, quartz 
zone in meta-basalt @ station #203554 contains 1.11 percent copper, 30.9 grams/tonne silver, and 1.13 
grams/tonne gold. 
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Figure 9.2  Photomicrographs of copper minerals in Lichen discovery area from two sample stations:  
LEFT-203841—primary bornite, chalcopyrite altering to malachite; RIGHT-203832—a dominance of 
chalcocite and secondary copper minerals.  Photos by Cannon Microprobe, Inc.  

Figure 9.3  Folded and deformed quartz-sulfide veinlets in rubble-crop near station #203552, which 
yielded 2.32 percent copper, 8.69 grams/tonne silver, and 0.387 grams/tonne gold.   
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10   Exploration 

10.1  Overview 

Historical exploration activity included surface geological rock and soil sampling and ground 

magnetic and EM surveys.  Except for 10 samples collected by the QP in 1973 (Smith and others 

(1975), the QP has not been able to acquire the exploration data completed by Cities Service Mineral 

Company, Seraphim Engineering, and Cominco Alaska, Inc.   The QP has examined results of rock 

geochemical sampling by Silver Phoenix, and samples that PRGCI has collected.   

During 2005-to-2017, PRGCI, contractor for Silver Phoenix, collected rock, soil, stream sediment, 

and panned concentrate samples across a 15 km2 area of the Lichen claim group.  A detailed geologic 

map was created of the Lichen Ridge area.  PRGCI, through a sub-contractor Gradient Geophysics, 

Inc., also completed a induced polarization (IP) survey across an approximately 5 km2 area on Lichen 

Ridge.  Table 10.1 summarizes the samples collected during exploration campaigns during 2005 and 

2007 and claim assessment exercises during 2009-2017.   

Table 10.1 Summary of geochemical exploration samples that have analyzed for various geochemical 
protocols, Lichen Claim group, 2005-2017 (no samples collected during 2013-2014).   

Sample 
Type 

Mineralized 
Rock Chips 

(trace element) 

Fresh 
Unaltered 

Rock 
(major oxide) 

Soil Stream 
Sediment 

Heavy Mineral 
Concentrate 

TOTAL 

2005 50 4 82 7 5 148 
2007 59 3 204 0 0 266 
2009 8 0 0 0 0 8 
2010 29 0 0 0 0 29 
2011 48 0 16 0 0 64 
2012 12 0 0 0 0 12 
2015 3 0 0 0 2 5 
2016 10 0 0 0 2 12 
2017 9 0 0 0 2 11 

TOTAL 228 7 302 7 11 555 
 
10.2  Exploration Geologic Maps and Rock Sample Program   

In order to provide a geological base control for the area, PRGCI created a 1:10,000 geological base 

and two more detailed geologic and sample location maps.  Figure 10.1 shows the locations of the 

more detailed map plates.  That map product has been simplified in Figure 7.2.  The map depicts 

trends of bedrock units, characteristics overlying cover sequences, and structural features, which 

includes an interpretive cross section.  The depiction of the rock outcrops, and extent of the cover  
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Figure 10.1  Map showing locations of detailed map and sampled areas, Lichen Ridge 

 One Mile  
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sequences allows for a better interpretation of the soil sampling data as well as the geophysical 

profiles.     

A total of 228 mineralized rock chip samples were collected in mineralized areas throughout the 

Lichen claim group.  In most cases, intervals were chipped in an attempt to produce a representative 

surface sample.  In other instances, grab samples were collected.    

Fresh, unaltered rocks were collected to determine original igneous compositions, judged important 

to classifying the mineral deposit.   

10.3  Lichen Discovery and Ravine Zones 

The Lichen Discovery Zone is shown in Figure 10.1.  It contains a stock work of bornite, chalcocite, 

and minor chalcopyrite and digenite as primary sulfides and secondary malachite and azurite in 

fractures and on oxidized surfaces that cut meta-basalt flow units (see Figures 9.1-to-9.3).  In the 

Lichen discovery area, surface exposures with sulfide mineralization cover a 525 feet (160 m) by 

1,115 feet (340 m) area.  Sulfide mineralization is frequently accompanied by the orange-red lichen 

Trentepohia aurea, which superficially resembles FeOx gossan.  Ubiquitous gangue minerals include 

quartz and especially epidote frequently flooding the groundmass of aphanitic basalt along fractures.      

Several sets of high angle fractures are mineralized.  The most dominant is 320o-to-350o with steep 

dips, which occurs in the original discovery outcrop and in the eastern extent of the mapped 

mineralized exposures.   Northeasterly-striking, steeply dipping, veinlet zones also occur.  A north-

south high fault, apparent from both outcrop and geophysical data, offsets the mineralized zone left 

laterally for 30 meters.  There is a diffuse zone of mineralization in the Ravine area of Figure 9.1, 

which trends roughly east-west and apparently dips vertically. 

A third type of mineralization is apparent in polished sections examined with a microprobe.  Small 

grains of chalcocite and lesser bornite are locally impregnated within wall rocks away from veinlet 

margins.  This type of mineralization, which was only recognized during ore microscopy studies, 

should be investigated further because of the possibility of identifying wider zones of sulfide 

mineralization in the area rather than the relatively narrow veinlet zones currently recognized. 

In key outcrops, copper sulfide-quartz veinlets have been deformed during kinking, indicating that 

that they have been subjected to regional deformation, probably during low grade regional 

metamorphism (Figure 9.3).   Goldfarb (1997) suggests that lower green schist facies regional 
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metamorphism of the Nikolai Greenstone was the source of hydrothermal fluids in the Kennecott                                                                                                                                                                                                                           

Cu district, which are classified as basaltic copper deposits hosted in the Wrangellia Terrane.   

Measured, chip-channel samples were collected at thirty five (35) stations, with values summarized in 

Table 10.2; also see Appendix I (nos. 1-38).  Values range up to 4.55 percent copper, 52.8 

grams/tonne silver and 2.73 grams/tonne gold.   Average metal values (n=13) in the Discovery area 

is 2.11 percent copper, 21.9 g/t silver, and 0.051 g/t gold.  The bleached, folded, quartz-rich Ravine 

Zone averages 0.96 percent copper, 10.8 grams/tonne silver and 0.436 grams/tonne gold (n=15).   

Values from weaker mineralization the Discovery East area are also summarized.  Figure 9.2 shows 

ratio plots of copper-silver and copper-gold respectively from the Lichen Discovery and Ravine 

Zones.  A linear relationship exists between silver and copper in both the Lichen Discovery and 

ravine Zones, with a correlation coefficient of >0.90.  There is 10.38 grams/tonne silver per one 

percent copper in the Discovery Zone and 11.29 grams/tonne silver per one percent copper in the 

Ravine Zone.   

Table 10.2  Summary of analytical results from Lichen Discovery and Ravine Zones, 
Talkeetna Mountains Quadrangle.   For more complete analytical results, see Appendix I 

Variable Copper (percent) Silver (grams/tonne) Gold (grams/tonne) 
Maximum Values 4.55 52.80 2.730 

Average Value in Discovery Zone (n=14) 2.11 21.91 0.051 
Mineralization in Ravine Zone (n=15) 0.96 10.84 0.436 
Mineralization in Discovery-East Zone 

(n=9) 
0.88  7.31                                                                             0.027 

 

Unlike the obvious correlation between copper and silver, there is no clear correlation between 

copper and gold.   The Discovery Zone appears to be depleted in gold—with only 0.024 

grams/tonne gold per one percent copper.  However, in the Ravine Zone, there is 0.454 

grams/tonne gold per one percent copper.  The reason for the gold enrichment in the Ravine Zone 

is unknown.  The best explanation is that there are more quartz-sulfide veins and veinlets in the 

Ravine Zone as compared to the Discovery Zone.  
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Figure 10.2  Exploration map of the Lichen Discovery and Ravine Zones, showing area sampled in 2005 (shaded) and 2007and 2011.
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Figure 10.3  A—Copper-silver ratio diagram; and B—Copper-gold ratio diagram from Lichen 
Discovery  and Ravine Zones.   
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10.4  Lichen #2 and Lichen #3 Zones  

During 2010-2017, two new mineralized zones morphologically similar to the Lichen Discovery and 

Ravine Zones and approximately on strike with them to the northwest were identified and 

subsequently sampled by PRGCI staff, including the QP.  Figure 10.4  is a geological and sampling 

sketch of the Lichen #2 and Lichen #3 zones.  Table 10.3 and Appendix 1 (nos. 40-72) summarize 

analytical results from Lichen #2 and #3 Zones.  A total of thirty two (32) chip sample results are 

shown in Table 10.3 and in Appendix I.  For spatial clarity, the Lichen #3 Zone is about 1,100 feet 

(300 m) north-northeast of the Main Lichen Discovery Zone.   

Surface exposures with sulfide mineralization in the Lichen #2 and #3 Zones occur in a northwest 

diagonal direction across a 1,550 feet (475 m) by 1,390 feet (425 m) area.  Like at the Lichen 

Discovery and Ravine Zones, sulfide mineralization is frequently accompanied by the orange-red 

lichen Trentepohia aurea, which superficially resembles FeOx gossan.  Ubiquitous gangue minerals 

include quartz and especially epidote frequently flooding the groundmass of aphanitic basalt along 

fractures.  Larger, thicker quartz veins are apparent—up to 4 inches thick—as compared to the 

Lichen Discovery Zone, where thinner and less frequent quartz veins occur.  Seven (7) samples have 

been collected from the Lichen #3 prospect area.      

Table 10.3  Summary of analytical results from Lichen #2 and Discovery #3 Zones, 
Talkeetna Mountains Quadrangle.   For more complete analytical results, see Appendix I 

Variable Copper (percent) Silver (grams/tonne) Gold (grams/tonne) 
Maximum Values 4.36 51.70 2.370 

Average Value Lichen #2 (n=26) 1.11 8.14 0.264 
Average Value  Lichen #3 (n=6) 1.79 34.90 1.340 

 

Figure 10.4 shows ratio plots of copper-silver and copper-gold respectively from the Lichen 

Discovery and Ravine Zones.  A linear relationship exists between silver and copper in both the 

Lichen #2  and  #3  Zones, just like at the Lichen Discovery and Ravine Zones, with an estimated 

correlation coefficient of >0.90.  There is 7.33 grams/tonne silver per one percent copper in the 

Lichen #2 Zone and 19.49 grams/tonne silver per one percent copper in the Lichen #3 Zone.   

There appears to be gold enrichment with increased copper content in the Lichen #2 and #3 Zones, 

with a correlation coefficient of about 0.75.  There is 0.238 grams/tonne gold per one percent 

copper in the Lichen #2 Zone.  There is 0.748 grams/tonne gold per one percent copper in the 

Lichen #3 Zone.  Based on this limited data set, Lichen Zone #3 is gold and silver-enriched and 

contains 50-55 percent more silver per one percent copper and more than 100 percent more gold per 
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one percent copper as compared with other mineralized zones sampled.  As presently understood, 

the surface extent of Lichen Zone #3 is limited (about a 75-by-100 foot area); however, the exposed 

area of mineralization is confined to bedrock rubble area protruding through glacial till.   

Mineralization occurs to the edges of the till cover on all sides.  The total extent of the mineralized 

area under Lichen Zone #3 is not well understood.     

 10.5  Lichen #4 Zone 

Immediately straddling the Lichen #2 Zone on its western flank is a strong zone of hydrothermal 

alteration and quartz-sulfide veining about 40-to-60 feet wide (12 by 18 m) and approximately 300 

feet (90 m) long.  Disseminated pyrite, chalcopyrite and a trace of malachite occur in FeOx-flooded 

quartz-carbonate shears and veins.  This newly discovered zone is not shown on Figure 10.4.  During 

2016, the QP and PRGCI contractor Larry Nichols collected six (6) chip channel samples spaced 

approximately 120 feet in between sample traverses; for a total of 120 feet of strike.  Lichen #4 Zone 

did not yield the copper, gold and silver values observed in the previously sampled zones described 

above.  The best values obtained were 0.33 percent copper, 2.47 g/t silver, and 0.067 g/t gold in 

sample station 290084.  Although the assay results were disappointing, the QP believes that more 

sampling work is warranted in the Lichen #4 zone due to the strength of hydrothermal alteration 

present and it’s spatial relationship with the Lichen #2 and #3 zones.
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Figure 10.4  Exploration prospect map of the Lichen #2 and #3 Zones, showing area mapped and sampled during 2010-2012. 



49 

 

 

Figure 10.5   A—Copper-silver ratio diagram; and B—Copper-gold ratio diagram from Lichen  #2 and #3  Zones. 
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Figure 10.6  PRGCI contractor Larry Nichols inspects new zone of lichen-covered, malachite-stained, 
copper-silver gold mineralization, designated ‘Lichen #2, sampled during June, 2010.  A 2.0 meter 
chip sample across this sub-crop @ # 205210 contained 1.82% copper, 0.664 g/t gold, and 14.4 g/t 
silver.    

 

Figure 10.7  PRGCI Geologist Tina Laird at new copper-enriched, red-lichen-covered, mineralized 
zone, designated Lichen #3, found August 30th, 2012, about 340 meters (1,100 feet)  north-northwest of 
the Lichen Discovery Zone and 280 meters (920 feet) south-southeast of the Lichen #2 Zone found in 
2010.   Chip Sample #207098 shown above contained 2.51% copper, 51.70g/t silver and 2.37 g/t gold.    

 Sample #207098 

 Sample #205210 
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10.6  Stream Sediment, Panned Concentrate, and Soil Sampling Program   

In 2005, first order streams on the property were tested by PRGCI with stream sediment and panned 

concentrate sampling and a soil lines were constructed over the Lichen Ridge area.  In 2007, no new 

stream sediment and panned concentrates were collected by PRGCI.  Instead, the sampling focus 

was on new soil lines.  Figures 10.1, which shows sampling from the original Betty Claim Group west 

of Lichen Ridge that was evaluated in 2005, show locations of all stream sediment and panned 

concentrate samples taken from what was then the Lichen Claim Group.  No metal anomalies of 

significance were encountered in the -80 mesh fractions of stream sediment samples.  One sample 

contained 25 ppb gold, which is judged to be above background.  This sample suite (7) is too small to 

arrive at any firm conclusions, but the QP judges that the preponderance of surficial deposits of 

glacial origin in the study area might dilute the sample media with materials external to the claim area 

and limit the effectiveness of conventional stream sediment sampling.   

Four of five panned concentrate samples contained visible gold identified in the field and subsequent 

analyses yielded up to 4.67 g/t gold and 5.15 g/t silver, as well as 476 ppm chromium, and 47 ppm 

thorium.  These sights are no longer within  the Lichen Claim Group.  More recently, panned 

concentrates were collected in east-flowing Sumerlidson Creek which occurs along the southern edge 

of the current claims, and in an unnamed stream draining west about one mile to the northwest of 

the Sumerlidson Creek.  The former contains consistent, angular gold and up to 20.7 g/t ton gold 

(290393).  The gold grains in the panned concentrates are angular in shape and believed by the QP to 

have been derived from nearby lode sources rather than from glaciogenic deposits that cover much 

of the area.   Regardless of the gold source, this basin should undergo further sampling for placer 

gold. 

In 2005, PRGCI collected 82 soil samples in five (5) lines across Lichen Ridge.  The lines were 

oriented in a 070o direction or roughly perpendicular to what was known about the trend of sulfide 

mineralization on the claim group.  In 2007 PRGCI collected 204 soil samples on east-west 

coordinates.  Using sample points from both 2005 and 2007 exploration work, PRGCI created a 286 

sample soil grid in 10 lines over Lichen Ridge (Figure 10.2).  Soil samples were collected on both 50 

and 100 meter intervals in 2005 and exclusively 100 meter intervals in 2007



52 

 

 

 

Figure 10.8  Location of rock, soil, stream sediment, and pan concentrate samples taken during 2005 program
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Figure 10.9  Map showing locations of 286 soil sample stations occupied during both 2005 (070o lines) 
and 2007 (east-west lines), Lichen Ridge area, Talkeetna Mountains D-1 quadrangle, Alaska, using All   
TopoTM software.  Squares on map are one mile sections.  
 

In order to identify metal anomalies below thick glacial cover, PRGCI decided to deploy Mobile 

Metal Ion (MMI) technology.  This method has been shown to be able to locate mineralized bedrock 

through many meters of cover (Prince and Grondin, 2006).  In order to compare and combine 

results from the standard mineral soil and the MMI soil techniques, PRGCI constructed orientation 

lines in which both MMI and standard bedrock-derived soils were collected at the same site.   A total 

of 32 sample pairs were acquired by PRGCI.  In all of these examples, mineral soil was available in 

the standard soil collection.  Three elements were selected for comparison:  copper silver, and gold.    

 
 Table 10. 4  Comparative qualitative copper value ranges between standard and MMI soils, Lichen 
Ridge Area; from ALS Chemex results (see appendix III) 

Copper in Standard Soils Copper in MMI Soils 
0.0-50 ppm 0-800 ppb 
51-100 ppm 801-1600 ppb 

100.1-200 ppm 1600-3200 ppb 
200.1-400 ppm 3200-6400 ppb 

>400 ppm >6400 ppb 
 

 One Mile 
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The values for these elements derived from standard mineral soil and MMI technologies vary by 

approximately 20-25X, with standard soil results reporting metallic values in parts per million (ppm) 

whereas the same metals from MMI analyses reported in parts per billion (ppb).  ICP analyses yielded 

maximum values of 3,100 ppm copper, 2,540 ppb silver, and 574 ppb gold.  Soils analyzed by the 

MMI method yielded maximum values of 34,000 ppb copper, 31.7 ppb silver, and 0.9 ppb gold.   

For copper and silver, there was general systematic comparisons between the two sampling and 

analytical methods (correlation coefficients>0.90).   Table 10.2 summarizes the comparative results 

between the copper analyses from the two analytical methods.  Figure 10.3 is a histogram plot that 

compares standard soil (ICP (ME-MS61) and MMI (ME-MS18) analyses from selected stations along 

a soil control line, Lichen Ridge.         

The QP concludes that the consistent relationship between the two analytical technologies for 

copper and silver allows for a qualitative comparison and generation of contoured maps useful to the 

surface exploration program.  The QP cautions that this comparison is only qualitative and based on 

comparing only 12 percent of the sample population.   The QP believes that more sample pairs 

comparing the two analytical methods should be collected in the study area to provide additional 

confidence in using the MMI analytical method to explore the Lichen claim group.    

   

Figure 10.10  Graph comparing standard soil (ICP (ME-MS61) and MMI (ME-MS18) copper analyses 
from selected stations along one soil control line, Lichen Ridge.
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The combined standard soil ICP and MMI data set qualitatively indicates a series of copper-in-soil 

anomalies, the pattern of which is largely corroborated by silver-in-soil anomalies.  Figure 10.4 is a 

contoured copper anomaly map of the combined standard and MMI data, using Geosoft Oasis 

MontajTM software.  The pattern is one of three, sub-parallel, northwesterly trends of copper-in-soil 

anomalies.  As might be expected, one of the strongest copper-in-soil anomalies underlies the Lichen 

Discovery Zone.  Four of the six copper mineral occurrences and prospects found by PRGCI in 

2007 appear to be reflected by copper-in-soil anomalies.  It is noteworthy that strong copper-in-soil 

anomalies occur about 3,000 feet (914 m) southeast of and 6,000 feet (1,825 m) southwest of the 

Lichen discovery area, covered by thick glacial drift. 

Silver-in-soil values have also been contoured in the same manner that copper was, with good 

correlation coefficients between standard ICP and MMI analyses for silver.  The contoured map for 

silver is shown in Figure 10.5.  The soil anomaly maps for copper and silver show similarities.  Both 

indicate strong anomalies over the Lichen Discovery area, and strong anomalies both to the 

southeast and northwest of this center.  A subordinate north-south pattern seems to be indicated by 

the computer generated metal contours. 

Table 10.5  Comparative silver value ranges between standard and MMI soils, Lichen Ridge 
Area, based on 32 sample comparisons; from ALS Chemex results (see appendix III) 

Silver in Standard Soils Silver  in MMI Soils 
0 to 100 ppb  0 to 5.0 ppb  

110 to 150 ppb  5.1 to 7.5 ppb 
160 to 120 ppb  7.6 to 10.0 ppb 
210 to 250 ppb  10.1 to 12.5 ppb 

>250 ppb >12.5 ppb 
 

PRGCI also plotted a gold-in-soil anomaly map using the 2005 and 2007 analytical data.  The gold 

anomaly pattern is clearly more of a distinct northwesterly orientation than either the copper and 

silver values.   However, more than half of the sample population did not contain detectable gold and 

there were very few (5) soil samples that the QP judges could be considered anomalous.  Because of 

these limitations, the contoured gold-in-soil anomaly map would not  be useful.  

   
The QP judges that the examination of the analytical results from standard ICP and MMI soil 

samples shows a good statistical comparison between two of the selected elements; i.e., copper and 

silver.   But this conclusion is based on only 32 samples or 12 percent of the sample population, a 

relatively small data set.  In addition, there are some gap line discrepancies in the soil survey, which 

results in non-uniform distribution of the control data points.   More sample control should be 

obtained. 
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Figure 10.11  Copper-in-soil anomaly map of the Lichen Ridge area, Talkeetna Mountains D-1 Quadrangle, Alaska, showing location of Lichen Discovery 
area and copper-bearing mineralization  found in bedrock exposures.; plotted with Geosoft Oasis MontajTM software.
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 Figure 10.12  Silver-in-soil anomaly map of the Lichen Ridge area, Talkeetna Mountains D-1 Quadrangle, Alaska, showing location of Lichen Discovery 
area and copper-bearing mineralization  found in bedrock exposures.; plotted with Geosoft Oasis MontajTM software
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10.7  Induced Polarization (IP) Ground Geophysical Survey  
 
PRGCI conducted, through sub-contractor Gradient Geophysics, Inc.(GGI), a five line kilometer, 

six line, combined Resistivity/Induced Polarization (IP) survey over Lichen Ridge.  GGI employees 

Vasiliy Khristoforov and Tom Cooper carried out the field investigations with assistance from 

PRGCI employee Mike Laird.  An IPT1 PhoenixTM transmitter was powered by a 24 volt battery array, 

with currents typically ranging from 50-280 milli-amperes.  A 50 meter station spacing along east-

west lines created the 1:10,000 scale map base for the soil sample program.  Datum used was 

NAD27Alaska for the UTM coordinates.   From south to north, lines surveyed were 6973300, 

6973500, 6873700, 6973900, 6974100, and 6975100, with five of six spaced at 200 meter, and last, the 

northern-most line, reaching out 1.0 kilometer.  The data was used to create six profiles, each 25 

meters in depth, using a multi-channel Iris Elrec-6TM receiver (Appendix IV). 

 

 

Figure 10.13  Vasiliy Khristoforov radios crew for transmitting charge to his Iris Elrec-6TM receiver on 
line 6973900, which runs through Lichen Discovery Zone area.  

An Induced Polarization (IP) survey measures two parameters:  resistivity and chargeability.  The 

combined Resistivity/Chargeability vertical profiles can be found in Appendix IV.   The line profiles 

cover a 1,000 meter by 2,600 meter area.  Resistivity measures electrical properties of the rocks that 

can be used to determine structures such as faults.  Chargeability can detect sulfide concentrations, 
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which makes it an ideal exploration tool on the Lichen claim group.  The field-collected geophysical 

data was integrated into a series of six (6) depth profiles across the surveyed area by GGI President 

Gary Carlson and a PRGCI employee, Tina Laird, using Geosoft Oasis MontajTM software.  Selected 

profiles represent successive vertical slices of approximately 25 meters each (see Appendix IV).  The 

IP survey was useful to a depth of 150 meters.   The following discussion summarizes the results and 

geological interpretations derived from resistivity and chargeability data from ‘slice #5’ (125 meter 

depth; see Figures 10.9 and 10.10).   Resistivity readings exhibited a total range of about 1,600 ohn-

meters; whereas chargeability readings exhibited a total range of about 6 mv/V.   Both techniques 

exhibited a contrasting range of values. 

A distinct, resistivity 520-600 ohm-meters low (Figure 10.9) is interpreted to be a significant, 200 

meter wide, northwest-striking fault structure at least 4.0 kilometers in length.  Minor offsets are 

caused by north-south striking, tear lineaments.  Four, well-defined, chargeability anomalies ranging 

from 2.2-4.9 mv/V that are thought to be excellent targets for discovery of copper sulfide 

mineralization, is illustrated in the fifth slice (125 meters; Figure 10.10).   These include: 1) a 460 

meter (1,500 ft) wide by 760 meter (2,500 ft) chargeability anomaly at the main Lichen Discovery 

Zone; 2) a 200 meter (660 ft) wide by 600 meter (1,900 ft) long zone about 1 kilometer to the 

southeast (which corresponds to a strong copper in soil anomaly); and 3) a similar sized target area 

about 1.5 kilometers to the northwest that flanks a copper-in-soil and rock chip anomaly.   

The resistivity and chargeability profiles assisted in the interpretation of features observed during the 

geologic mapping program.  The distinctive north-south linear features observed in all but the 6th 

profile (150 meter depth; see Appendix IV) of the IP survey help explain the left lateral offset of 

mineralization observed in the Lichen Discovery area (see Figure 7.2).   The overall mineralizing 

Lichen prospect structure is locally truncated by north-south striking, high angle faulting.  

Mineralized target areas as defined by the chargeability highs are elongate and pod-shaped .   

10.8  Origin of exploration information  

 Much of the information used in this report is derived from data collected by PRGCI during 2005-

2012.  Some government data was used, especially from the U.S. Bureau of Mines (Kurtak and 

others, 1992) from the U.S. Geological Survey (Csejtey and Miller, 1978; Rogers, 2003); and Alaska 

State records (Smith and others, 1975).  As previously stated, the QP could not find exploration data 

completed by Cities Services Minerals Corp. or Cominco-Alaska Inc., which held the Lichen property 

in previous years.  
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Figure 10.14  Resistivity map of 5th slice (125 meter depth), Lichen Ridge showing generalized trace of prominent northwest-striking structures, as plotted 
from field data collected by PRGCI contractor Gradient Geophysics.   

Lichen 
Discovery 
Area 
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Figure 10.15  Chargeability map of 5th slice (125 meter depth), Lichen Ridge; Target #1 is directly over the Lichen Discovery Zone.  Targets #2 and #3 
coincide with general trend of northwest-striking structural zone depicted in Figure 10.7.  Plot from field data collected by PRGCI subcontractor Gradient 
Geophysics. 
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11  Drilling   
 
There has been no exploration drilling conducted on the Lichen Claim Group.  
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12  Sampling Method and Approach   

12.1 Rock Samples  

A total of 228 mineralized rock chip samples were collected in mineralized areas throughout the 

Lichen claim group.  In most cases, intervals were chipped in an attempt to produce a surface 

channel sample.  In other instances, a grab sample was collected.   For major oxide and trace element 

determinations, weathering rinds were carefully removed with a rock hammer and chisel.  Table 12.1  

illustrates the data acquired for rock samples.   

12.2  Stream Sediment and Panned Concentrate Samples  

Stream sediment and panned concentrate (n=12) samples were collected manually with a rock bolt 

driven to a two (2) meter depth with the aid of a sledge hammer.  This enabled the sampler to obtain 

a sample at some depth from the surface and in some cases, to collect the sample on a bedrock 

surface.  The stream sediment samples were dried in camp prior to their shipment to the laboratory 

facility.  Similar materials were panned in the field with a standard 16 inch gold pan.   

12.3  Soil Samples   

Soil samples collected in 2005 were collected at 50 and 100 meter intervals.  Soil samples collected in 

2007 and 2010 were collected at 100 m intervals. The soil samples were collected with: 1) a TanakaTM  

2-inch auger capable of penetrating to a maximum 2.6 meter depth; 2) with a manual rock bolt 

collector with a 2.0 meter depth capacity; and 3) by digging with a shovel where bedrock was 

encountered at shallow levels (Figures 12.1-12.3).  There were two types of sample environments 

encountered during the initial 2005 soil sample program: 1) a thin 20-50 cm layer of vegetation and 

soils underlain by angular bedrock (figure 12.2); and 2) deposits of glaciogenic origin, consisting of 

outwash gravel or glacial diamicton, or glacial deposits of uncertain origin (drift).  Over much of the 

higher ridges at Lichen Ridge, bedrock rubble was intersected in excavations at 40-60 cm, indicating 

the soils were ‘mineral in character’.  In these areas, the elevated metal values generally confirmed the 

known occurrences of Cu-Ag-Au mineralization and suggested some areas where mineralization 

might be extended.   However, in depressions, and over wider flat areas, bedrock soils were never 

intersected in the excavated holes.  Conventional soil geochemistry did not yield anomalous metal 

values in any of these samples, due to the effects of glaciation.  Fifty five (55) or 67 percent of the 

soil samples collected in 2005 intersected glacial sediments.   
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Table 12.1  Example of rock sample data, from PRGCI (2005) sample data sheet.  
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Figure 12.1  PRGCI subcontractor Greg Laird demonstrating the operation of the auger drill on soil 
line ‘South VABM Coal’, and showing flagged station and sample bag. 

 

Figure 12.2  Soil profile @ #203882, illustrating bedrock-derived colluvium below thin vegetation and 
thin soil cover.  
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PRGCI closely followed procedures recommended by SGS Laboratories in short course 

presentations; i.e., (Prince and Grondin, 2006).   In 2007, the decision was made by PRGCI to 

abandon the Tanaka auger and instead dig holes systematically using a spade shovel.  This allowed 

for a more precise and consistent way of collecting a MMI soil sample.  Holes were generally dug to 

one meter depths and character of sampling media was recorded.  Sampling procedure is illustrated 

in figure 12.3.  Standard bedrock-derived soil samples were placed in industry standard 11” X 14” 

cloth bags.  It was recognized that soils were derived from bedrock; i. e., ‘bedrock-derived’, by an 

orange-brown color, recognition of decomposed mineral products, and presence bedrock colluvium 

in the excavated soil holes.  Locations were all recorded on Garmin GPS units using the NAD27 

Alaska Datum.   Soil properties were recorded in a systematic fashion.  Table 12.2 illustrates a 

portion of the sample spread sheet complied by PRGCI for the soil samples collected at the Lichen 

prospect.  

    
 

Figure 12.3   On the left, PRGCI geologist Tina Laird fills plastic bag with MMI soil sample; On the 
right, soil sample hole showing use of plastic (non-metallic) spoon to collect sample. 
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Table 12.2  Example of EXCEL spread sheet for 2007 soil sample field sheet illustrating information collected for each soil sample site. 
Sample Number Collection Date Quadrangle Elevation (m) Grid Name UTM zone Datum Easting Northing Soil Sample Type 

203166 8/15/2007 Talk Mtr D-1 955 lichens #4 06W NAD27 483100 6973098 standard soil only 
203167 8/15/2007 Talk Mtr D-1 959 lichens #4 06W NAD27 483001 6973100 standard soil only 
203168 8/15/2007 Talk Mtr D-1 954 lichens #4 06V NAD27 482900 6973097 MMI 
203169 8/15/2007 Talk Mtr D-1 953 lichens #4 06V NAD27 482801 6973101 standard soil only 
203170 8/15/2007 Talk Mtr D-1 946 lichens #4 06V NAD27 482701 6973098 standard soil only 
203171 8/15/2007 Talk Mtr D-1 968 lichens #4 06V NAD27 482601 6973100 standard soil only 
203172 8/15/2007 Talk Mtr D-1 984 lichens #4 06V NAD27 482497 6973100 standard soil only 
203173 8/15/2007 Talk Mtr D-1 990 lichens #4 06V NAD27 482401 6973096 standard soil only 
203174 8/16/2007 Talk Mtr D-1 998 lichens #4 06V NAD27 482303 6973100 MMI 
203175 8/16/2007 Talk Mtr D-1 988 lichens #4 06V NAD27 482201 6973100 standard soil only 
203177 8/16/2007 Talk Mtr D-1 988 lichens #4 06V NAD27 482102 6973100 MMI 
203178 8/16/2007 Talk Mtr D-1 984 lichens #4 07V NAD27 481997 6973098 MMI 
203179 8/16/2007 Talk Mtr D-1 984 lichens #4 06V NAD27 481902 6973100 MMI 
203180 8/16/2007 Talk Mtr D-1 976 lichens #4 06V NAD27 481800 6973100 standard soil only 
203181 8/16/2007 Talk Mtr D-1 984 lichens #3 06V NAD27 481799 6973499 MMI 
203182 8/16/2007 Talk Mtr D-1 990 lichens #3 06V NAD27 481901 6973500 MMI 
203183 8/16/2007 Talk Mtr D-1 989 lichens #3 06v NAD27 482000 6973500 MMI 
203184 8/16/2007 Talk Mtr D-1 974 lichens #3 06V NAD27 482098 6973499 standard soil only 
203185 8/16/2007 Talk Mtr D-1 967 lichens #3 06V NAD27 482202 6973500 MMI  
203186 8/16/2007 Talk Mtr D-1 965 lichens #3 06V NAD27 482299 6973495 MMI 
203187 8/16/2007 Talk Mtr D-1 972 lichens #3 06V NAD27 482401 6973498 standard soil only 
203188 8/16/2007 Talk Mtr D-1 980 lichens #3 06V NAD27 482499 6972498 MMI 
203189 8/16/2007 Talk Mtr D-1 973 lichens #3 06V NAD27 482601 6973496 MMI 
203190 8/16/2007 Talk Mtr D-1 980 lichens #3 06V NAD27 482697 6973497 standard soil only 
203191 8/16/2007 Talk Mtr D-1 963 lichens #3 06V NAD27 482797 6973500 standard soil only 
203192 8/16/2007 Talk Mtr D-1 955 lichens #3 06V NAD27 482900 6973499 MMI 
203193 8/16/2007 Talk Mtr D-1 955 lichens #3 06V NAD27 482900 6972499 standard soil 
203199 8/17/2007 Talk Mtr D-1 914 lichens #0 06V NAD27 483698 6974099 MMI 
203200 8/17/2007 Talk Mtr D-1 911 lichens #0 06V NAD27 483600 6974098 MMI 
203201 8/17/2007 Talk Mtr D-1 919 Lichen #3 06V NAD27 483499 6974099 MMI 
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Table 12.2 Continued   

Sample Number Organic Content Sample Int (cm) Sample Class                                                         Description 
203166 Low 45 soil grey/green clasts and pebbles not much till at top of ridgeline 
203167 Low 55 soil abundant greenstone clasts, maybe 10% glacial erratic pebbles, thin drift over bedrock 
203168 Low 20-30 soil silty sand, mainly erratic material but minor greenstone, transition from glacial till to bedrock 
203169 Low 45 soil dark reddish brown mineral soil, lots of greenstone clasts, bedrock derived, minor tillite involvement 
203170 Low 65 soil green/grey fine silty sand, most clasts are dark fine grain greenstone, bedrock derived soils here 
203171 Low 40 soil bedrock derived soil, erratic green/grey possibly decomposed bedrock material, all clasts greenstone 
203172 Moderate 70 soil good development of mineralized soil at 45 cm in hole (red), some erratics present 
203173 Low 55 soil 30 cm till underlain by 20 cm greenish bedrock, lots of greenstone 
203174 Low 30-45 soil mostly till, sandy w/ mix of erratic, can't tell if bedrock is there 
203175 Low 50 soil regular soil, no erratics, clasts are 100% fine grained epidote, greenstone w/ sulfides, 3-4% sulfide (FeS2) 
203177 Low 50 soil mineral soil begins at 25 cm down hole, dark green w/ silicate asbestos mineral vein, appears favorable 
203178 Low 25-40 soil tillite with abundant clay, sandy, mostly erratics, minor greenstone 
203179 Low 25-40 soil sandy/silty with small clasts, tillite soil 
203180 Moderate 35 soil green-grey soil, largely clay-iron, likely from nearby decomposing greenstone 
203181 15 cm layer Low 25-40 soil sandy w/ no clay, all clasts are erratics, substrate is tillite with no bedrock 
203182 13 cm layer, Low 23-38 soil very sandy, mostly erratic rounded pebbles, some greenstone at top, glacial till 
203183 10 cm layer, very low 20-35 soil sandy, no clay, all pebbles are erratic, glacial till/outwash, no bedrock 
203184 Moderate 45 soil very wet gravel, at base of hole (50 cm) decomposed greenstone 
203185 20 cm layer, High 30-45 soil mainly ash, brown/yellow color, near caribou lake shore 
203186 High (silty peat) 30-45 soil ash-bearing silty peat, dark yellowish brown 
203187 Low 55 soil bedrock derived soil, angular greenstone w/ strange epidote vein at 30-45 cm, some sulfide in greenstone 
203188 10 cm layer, low 20-35 soil sandy, almost all composed of erratic, glacial till, red-brown-grey color 
203189 15 cm layer, low 25-40 soil sandy and clay w/ erratic pebbles, clay iron  till, grey 
203190 Low 65 soil bedrock derived rubble, angular greenstone clasts, some silicate and epidote 
203191 Low 70 soil bedrock derived soil, over 90% rocks are sub-round to angular greenstone 
203192 10 cm layer, low 20-35 soil mixed greenstone, orange grey, clearly tillite soils 
203193 Low 75 soil brown grey w/ lots of greenstone, erratic schist and granite to 45 cm 
203199 12 cm layer, low 22-37 soil sand w/ rounded pebbles, glacial outwash, orange brown 
203200 20 cm layer, low 30-45 soil mostly sand w/ some clay, few rounded erratic pebbles, likely glacial outwash, orange to grey 
203201 15 cm layer, low 25-40 soil silty w/ some sand, no pebbles, possibly eolian silt/sand, red/orange to grey 
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13  Sample Preparation, Analyses, and Security  

13.1  Independence of Sample Preparation and Analysis  

All of the sampling conducted during 2005-to-2017 was conducted by professional geologists under 

contract to Silver Phoenix.  The sampling program during both years was under the supervision of 

the QP.  No officers, or owners of Silver Phoenix were involved in the sampling programs.  The QP 

examined mineralized rock samples and analytical results from the Lichen claim group that were 

acquired by William Murray.  The QP did not use information in this Technical Report that did not 

contain specific site descriptions or specific location information.  Figure 13.1 illustrated the 

collection of a channel sample in the Lichen discovery zone, with selected analytical results.   

 

Figure 13.1  Location of chip-channel sample sites and assays values, Lichen Discovery area 

13.2  Sample Preparation and Analytical Procedures  

There was no field preparation for mineralized rock chip samples.  Rock samples collected to 

ascertain major oxide and trace element data were trimmed in the field in order to obtain a fresh, un-

weathered sample.  Both rock sample types were crushed to -2 mm (ALS Minerals CRU-31) and then 

pulverized (ALS Minerals PUL-QC).  Samples were spilt with a riffle splitter (ALS Minerals SPL-21).  

The sample split to be analyzed was then pulverized to -75 microns (ALS Minerals PUL-31).  

Mineralized rock chip samples were analyzed by ALS Minerals of Sparks, Nevada, for  48 element 
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four acid ICP (ALS Chemex ME-MS61), ore grade elements (ALS Minerals ME-OG62), ore grade 

copper (ALS Minerals Cu-OG62; Cu-AA46), and 30 gram Au  ICP-AES (ALS Minerals Au-ICP21). 

Stream sediment and soil samples were dried in the field in order to prevent mold and sample bag 

decomposition.  MMI samples were double wrapped in plastic bags in order to avoid contamination, 

which is the industry-recommended method.   Because of the sample wrapping media, the MMI soil 

samples were not dried in the field.  Both sample types were completely dried in laboratory oven 

conditions at the ALS Minerals Preparation Laboratory in Fairbanks, Alaska.  Subsequently, the 

samples were screened to -180 microns (ALS Minerals SCR-41).   

Standard soil samples were analyzed for 48 element four acid ICP (ALS Minerals ME-MS61) and 30 

gram fire assay for gold (Au-ICP21), with analyses completed in Sparks, Nevada by ALS Minerals.  

The Mobile Metal Ion (MMI) soil samples were analyzed for the complete multi-metal package (ALS 

Minerals ME-MS18) in the ALS Minerals Laboratory in Perth, Australia.    

13.3  Quality Control and Quality Assurance  

The QP directly supervised the handling of all geochemical samples submitted during 2005-to-2017.  

Sample security was also maintained by the QP both in the field and in his office.  The samples in the 

field were stored in tents to avoid damage from inclement weather.  Samples were sorted by type and 

sealed in 50-pound- capacity poly-bags.   All samples were transported to the Denali Highway at the 

end of each investigation by helicopter, fixed wing aircraft, or 4-Wheeler and driven/flown to 

Fairbanks by the QP.  With assistance from PRGCI geological staff, sample forms were filled out in 

the office of PRGCI in Fairbanks prior to their submittal at the preparatory laboratory facility of ALS 

Minerals, also in Fairbanks. Sample splits were collected from ALS Chemex (Minerals) and can be 

rerun for the sample suite if that is necessary to confirm various anomalies on the property.  Sample 

splits for rock and soil samples are stored at the PRGCI facility in Fairbanks 

13.4  Adequacy of Sample Preparation and Selected Analytical Packages   

In the QP’s judgment, field preparation of the samples was adequate.  ALS Minerals is an ISO-

9001:2000 Certified commercial laboratory with offices and laboratories present throughout the 

United States and Canada as well as overseas; i.e., the Russian Federation and Australia.  The QP, 

with recommendations made by other PRGCI contractors, selected the analytical packages 

appropriate to test a “basaltic copper” and other related mineral deposit types.  The 48 element ICP 

scan also enables Alaska Ventures to better assess pathfinder elements present on the property, 

which could assist in future exploration campaigns.    
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14  Data verification  

14.1  Data Verification by Qualified Person  

The QP supervised and designed the EXCEL spreadsheet used to record data in the 2005-to-2017 

sampling programs. Sample Standards prepared by Shea Clark Smith of Reno, Nevada (S107011X—

9.3 ppm Au and S107013X—27.2 ppm Au), and one prepared by North Star Exploration, Inc. 

(RM141076) were inserted randomly into the sample stream.  Sample blanks from Browns Hill Basalt 

Quarry, and Tanana River Silt prepared by PRGCI were also inserted in order to determine whether 

or not, for example, there was contamination due to the smearing effects of gold and silver on 

grinding plates. 

In total, twenty (20) standards and blanks were randomly inserted into the 448 sample stream or one 

for every twenty-two (22) samples.  Subsequent checks of analyses of the standards indicated no 

evidence of contamination or ‘gold smearing’.  ALS Minerals also re-ran a limited number of samples 

and inserted their own duplicates and standards.  Neither standard nor blank insertions by the QP or 

ALS Minerals indicated problems with analytical data. 

The QP located three (3) sites at the Lichen discovery area and one sample about 3,000 feet (914 m) 

to the northwest of the Lichen Discovery outcrops that were sampled in 1973, all of which were re-

sampled in 2005.  The sample sites in the 1973 investigations were still recognizable; aided by the 

original 1973 flagging.  Table 14.1 summarizes the comparative results for selected metals.   

Table 14.1  Comparative values from sample sites collected: 1) by Smith and others (1975) in 1973 and 
recollected by PRGCI in 2005; and 2) collected by the QP during 2012 and 2015 respectively  

Element 
Analyzed 

Cu (%) Pb (ppm) Zn (ppm) Ag (ppm) Au (ppm) 

73AST1480-1 4.50 46  102 33.0 16.00 
203832 4.55 12.6 63 52.8  0.125 

73AST1480-7 3.18 37 110 27.0 5.00 
203833 3.01 5.9 74 32.1 0.050 

73AST1480-5 1.16 24 28 10.0 5.00 
203839 0.71 4.0 114 9.9 0.040 

73AST 1480-9 3.24 36 43 35.0 5.00 
203831 1.59 11.6 44 29.0 0.880 
207097 1.94 5.0 116 27.2 0.824 
290390 1.80 7.1 38 31.3 0.937 

 

Given the sample material variance (sample stations in Table 14.1 are not duplicate samples, rather 

the sample sites have been reoccupied), the comparisons show good agreement with copper, silver, 

and zinc, but some divergence with lead and especially gold.  The gold values reported in the Alaska 
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State report are one-to-two orders of magnitude higher than values reported by PRGCI.  The Alaska 

State geochemical lab used Atomic Absorption Spectro-photometric analyses and an aqua-regia 

digestion to obtain all of the values reported by Smith and others (1975).  Variability in copper and 

silver values might be explained by differences in sample materials, and perhaps by differing 

analytical methods, but the large gold discrepancy suggest that laboratory error occurred in the earlier 

analyses.  Copper, silver, and gold value ranges of Lichen mineralized rock as reported in Kurtak and 

others (1992) are similar to those obtained during the 2005-to-2012 PRGCI investigations.  

 

 One 2012 chip-channel sample site in the Lichen #3 mineralized zone (201097) was twinned in 2015 

(290390).  Except for lead, the other metal values compare closely. (see Table 14.1). 

 

 
Figure 14.1  Hand specimen of chalcopyrite-dominant mineralization in the Lichen #3 Zone; sample 
station 290389 assayed  1.10% copper, 1.285 g/t gold and 24.2 g/t silver.  Note that the Lichen #3 zone 
does not contain readily identifiable quartz-carbonate veins of shears.  The sulfides appear to be 
impregnated into the host greenstone tuff section there.   
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14.2  Exploration Data Limitations 

 
The QP judges that the exploration information collected during the 1980s by government agencies 

(Kurtak and others, 1992) and by contractors to Silver Phoenix during 2005-to-2017 was collected in 

a professional manner and is useful for assessing the mineral potential of the claim group area.  The 

analytical information obtained by PRGCI from ALS Chemex (now ALS Minerals) is judged to be an 

accurate representation of the metal values contained in the respective sample media.  The soil and 

rock geochemical data were not accompanied by a program in which blank and duplicate samples 

were inserted into the sample laboratory stream at regular or random intervals.  Such a systematic and 

duplicate sample program should be implemented in future exploration programs.   

 
The copper and silver values as reported by Smith and others (1975) are in general agreement with 

values obtained by PRGCI exploration work, but the reported gold values in Smith and others (1975) 

are probably too high.  Other geochemical information reviewed by the QP; i.e., Kurtak and others, 

1992), is in general agreement with data collected by PRGCI.   

 
The soil sample copper and silver geochemical data was computer-contoured and shown in Figures 

10.4 and 10.5.  As previously explained in Chapter 10 of this report, those plots were completed 

through qualitatively merging standard ICP soils analyses and MMI analyses.  Although control 

samples have supported this merged data set, there is some variance in analytical values (5-15%) and 

elemental ratios.  Soil sample lines constructed during 2005, 2007, and 2010 were oriented in 

different directions and in sample densities; i.e., 50 versus 100 meter spacing.  This results in a non-

uniform sample distribution in some areas.   

 

Due to budget limitations, the PRGCI Induced Polarization (IP) geophysical survey covers about 3.5 

km2 area, or only 25 percent of the total Lichen Ridge area.  Only the main mineralized trend as 

understood by the QP in 2007 was targeted with geophysical coverage.  As such, the Lichen Claim 

group does not have complete geophysical coverage.  In addition, because a battery array was used to 

charge the lines, the maximum vertical profile that could be profiled is 150 meters.   

 

PRGCI obtained visible placer gold in several panned concentrate samples.  Due to the size of the 

core barrel used and non-uniformity of samples at several site locations, resource estimates should 

not be made using those results.  The larger panned concentrates collected by the QP at Sumerlidson 

Creek may be more representative.  These limitations (and others) should be kept in mind while 

using the Silver Phoenix exploration information summarized in this Technical Report.  
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15  Adjacent Properties  
 
There are a number of prospects classified as basaltic copper mineral deposit types (model #23 of 

Cox and Singer, 1986) in the general vicinity of the Lichen prospect.  They have been described in 

the Alaska Resource Data Files (ARDF) of the Healy (Stevens Management Corporation, 2000) and 

Mount Hayes (Ellis and others, 2004) quadrangles.  Notable basaltic copper type occurrences in the 

Healy quadrangle (Stevens Management Corporation, 2000) include the Cleopatra (ARDF #HE115), 

Greathouse (ARDF # HE184), and possibly the Denali or Caribou Dome prospect (ARDF # 

HE190).  Notable basaltic copper type occurrences in the Mount Hayes Quadrangle include the 

Mendeltna (ARDF # MH044), Snowstrike (ARDF # MH059) and the Kathleen-Margaret deposit 

(ARDF # MH087).   

 
Of these, the Kathleen Margaret deposit most resembles the Lichen prospect in overall geological 

setting, mineralogical habit, and metallic values.  The Kathleen-Margaret (K-M) deposit, a 

chalcopyrite-bornite-quartz-epidote veinlet zone hosted in meta-basalt of the Triassic Amphitheatre 

Group, is situated on the McKlaren River about 60 km northeast of the Lichen prospect.  The K-M 

prospect was identified by the orange-red-colored, ‘copper moss’ Rhacomitrium sudeticom that 

conspicuously grows on copper mineralization.  Past test production from the K-M prospect from a 

1950s test shipment amounted to 15 tonnes that yielded 2,230 kg copper, 739 grams silver, and 31 

grams gold.  Government sponsored exploration programs in the 1950s, which included some 

drifting and drilling, estimated indicated and inferred resources at the K-M deposit to be 46,000 

tonnes grading 5.2 percent copper and undisclosed silver and gold credits.   These resource estimates 

are, to the QP’s knowledge, not compliant with NI 43-101 standards. 

   
The Denali (aka Caribou Dome) copper-silver deposit is situated at Pass Creek about 40 miles (65 

km) north-northwest of the Lichen prospect.  Although considered by some to be a basaltic copper 

association, the syngenetic (?) sulfide mineralization is hosted in Triassic meta-sediments adjacent to 

massive basaltic flows—hence it differs morphologically from mineralization studied at the Lichen 

prospect but is of a similar age.  According to Smith (1981), several hundred thousand tons of high 

grade copper-silver mineralization had been demonstrated by underground workings and drilling at 

the Denali Prospect during the 1970s.    Denali’s current owner, ‘PolarX’, has announced a JORC-

Compliant mineral resource estimate of 3.1 million tonnes grading 3.1 percent copper at a 0.5% 

copper cutoff for their ‘Caribou Dome’ deposit.  A portion of the resource contains 935,000 tonnes 

grading 4.4 percent copper (PolarX website, April 7th, 2017).   



75 

 

16  Mineral Processing and Metallurgical Testing   
 

There has been no mineral processing or metallurgical testing of mineralized materials at the Lichen 

prospect or from other mineralized materials identified on the Lichen claim group as it pertains to 

this Technical Report.  
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17  Mineral Resource and Mineral Reserve Estimates  

 
There are no demonstrated resources or reserves at the Lichen prospect or anywhere else in the 

Lichen claim group as it pertains to this Technical Report.   
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18  Other relevant data and information 

 
There is no other relevant data or information to disclose with respect to Alaska Venture’s property 

as it pertains to this Technical Report.  
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19  Interpretation and Conclusions   

 
Since the mid-1970s, the copper-silver (gold) Lichen prospect has been explored during several cycles of 

surface sampling and geophysical investigations.  Mineralization at the Lichen prospect consists of a 

stockwork of bornite, chalcocite, and minor chalcopyrite and digenite as primary sulfides, and secondary 

malachite and azurite in fractures and on oxidized surfaces that cut meta-basalt flow units.  In the Lichen 

discovery area, surface exposures with sulfide mineralization occur in a 160 meter by 340 meter area.  Sulfide 

mineralization is frequently accompanied by the orange-red lichen Trentepohia aurea, which superficially 

resembles FeOx gossan.  Ubiquitous gangue minerals include quartz and especially epidote, with the latter 

mineral frequently flooding the groundmass of aphanitic basalt along fractures.  The crosscutting sulfide veins 

and disseminations at the Lichen prospect are hosted in sub-alkaline basaltic flows of Permian-Carboniferous 

Slana Spurr Formation, a part of the Wrangellia Terrane.   

 
The QP believes that the Lichen Prospect as a basaltic copper deposit (Cox and Singer, 1986; deposit model 23).  

Deposit model 23 includes a diverse group of copper deposits that contain structurally controlled native 

copper, and copper sulfides in upper zones of basaltic sections that are often deposited in sub-aerial 

environments but occasionally in shallow marine environments.  Copper deposits on the upper Michigan 

Peninsula belong to the basaltic copper class of deposits.  Important basaltic copper deposits in Alaska include 

more than 50 prospects and occurrences in the Paleozoic-Triassic sections of the Wrangellia Terrane (Rogers, 

2003; Ellis and others, 2004).  

A close analog to the Lichen prospect is the Sustut copper-precious metal district in British Columbia, which 

is similar in age and geologic character (Wilton and Sinclair, 1988).  The Sustut copper-silver deposit is hosted 

in volcanic conglomerate and tuff of the Late Triassic Takla Group, which some regard as being part of the 

Wrangellia Terrane.  The general absence of gold values at Sustut contrasts with the locally somewhat 

elevated gold values observed at the Lichen prospect, although silver is the most important precious metal at 

both copper properties.  Sulfur, lead-lead, and oxygen isotopic data would need to be acquired to confirm or 

refute a metamorphic fluid origin for the sulfides at the Lichen prospect.  Based on more than 100 diamond 

core drill holes, the Sustut deposit is estimated to contain historic, inferred resources amounting to 20 million 

tonnes grading about 1.00 percent copper, with a byproduct of silver.  The QP emphasizes that the published 

grade and tonnage estimates at Sustut cannot be used to estimate size and grade of mineralization at the 

Lichen claim group, and are only included here for comparisons with aspects of the basaltic copper deposit 

type of similar age and in the same geologic terrane as the Lichen Ridge deposits.   
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A 302 soil sample program, which was aided by MMI technology, was able to see through the glacial cover 

and demonstrate copper-in-soil and silver-in-soil anomalies that extend for about 2.0 km both southeast and 

northwest directions from the Lichen discovery area.  The Induced Polarization (IP) survey corroborated 

what was observed in the scant surface bedrock outcrops and in the soil survey.  The resistivity profiles 

demonstrated that a 330o-striking, 60-80 meter wide, high angle structure or structures, at least 4 km in length, 

are slightly offset by north-south structures.  As revealed by the resistivity survey, a 4 km long, 80-100 meter 

wide, northwest structural zone parallels the trend of copper and silver anomalies observed in rocks and soils.  

The chargeability profiles outline a series of three, elliptically-shaped, chargeability zones that occur over an 

overall strike length of about 3 km and parallel the structural zone outlined in the resistivity survey.  The 

chargeability anomalies are interpreted to be zones of concentrated sulfides.    

The collective investigation thus far outlines a mafic-volcanic hosted, structurally controlled zone of copper 

sulfides that contains significant precious metal credits.  The structural control interpreted by geological 

contractors working for Silver Phoenix Resources is consistent with localization of ores present in other 

basaltic copper deposits in the Wrangellia Terrane; i.e., the Kennecott deposits in the Chitina valley, the 

Kathleen-Margaret deposit in the Clearwater Mountains, and the Sustut deposit in northern British Columbia.   

All of these examples exhibit high angle structures that control Cu-sulfide mineralization.  The structures 

were conduits for metal-bearing, hydrothermal fluids, which migrated upward and outward from 

metalliferous source rock during the waning stages of regional metamorphism.   
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20  Recommendations  

20.1  1st Phase Diamond Core Drilling Program   

The combination of bedrock mapping and sampling, soil surveys and the geophysical profiles provide 

adequate information to carry out an exploration core drilling program.  This should be accomplished with a 

drill rig capable of handling NQ size (5.1 cm) or possibly larger HQ size (6.35 cm) and able to drill to depths 

of up to 250 meters.   

The first drill target should be the Lichen Discovery and Ravine Zone area, where a four (4) hole program, 

each drill hole approximately 200 meters in length, would test the zone obviously exposed on the surface and 

reflected in the IP chargeability data and surface geologic sampling and mapping.  The second priority would 

be the Lichen #3 Zone, which contains the best grade of mineralization encountered to date on the property.  

Two drill holes, each 200 meters in length, would test this zone.  The third priority target area would center 

on the Lichen #2 Zone.  Both the Lichen #3 and #2 Zones occur within the northwestern edge of the 

chargeability anomaly.  Two drill holes, each 200 meters in length, would test this zone.   The 4th Priority 

would drill-test the chargeability anomaly 900 meters to the southeast of the Lichen Discovery area near the 

concentration of glacial kettles in sections 1 and 2.   Two holes, each 200 meters in length, would scissor this 

area.         

A total of 10 holes, each 200 meters in length, or 2,000 meters (6,560 feet), would complete the first phase 

drill program.  An estimated 30+ days would be sufficient to complete the drill program.  Additional data 

collection activities conducted in concert with the drilling would help refine locations and orientations of drill 

collars.   Blank and duplicate samples would be inserted into the sample stream at regular or random intervals 

as split drill core was submitted to the selected laboratory for analysis.    

20.2  Additional Soil and Rock Sampling  

The QP believes that three soil lines totaling about 60 samples would adequately infill the current 302 sample 

grid along Lichen Ridge.  There should be extensions of existing lines designed to test claims and prospecting 

sites to the west and southwest of Lichen Ridge.  Approximately 200 soil sites in five lines is recommended. 

 
The MMI sample analyses allowed Alaska Venture contractors to locate bedrock-derived elemental anomalies 

through the thick glacial cover that overlies much of the claim group.   In order to provide additional 

refinement of MMI technology, the QP proposes that two additional sample control lines totaling 40 samples 

be collected.  Hence, the total additional soil sample count would amount to about 600 samples. 

 



81 

 

20.3  Additional IP Geophysical Survey Coverage  

 
The six line 2007 IP survey provided important information that will be used in locating drill collars in a 

future exploration program.  Power limitations limited the down dip penetration of electric current to 150 

meters.  A larger electric generating capacity than deployed in 2007 should allow an exploration crew to detect 

chargeability and resistivity anomalies to depths of up to 300 meters.   

20.4 Additional Evaluation of Placer Gold Resource in Sumerlidson Creek  

During 2015 and 2017, consistent values of placer gold were found in panned concentrates in Sumerlidson 

Creek at the southern margin of the claim group.  The QP believes that additional exploration is warranted.  

At this initial examination to explore for placer resource potential, the QP recommends that a Denver Gold 

SaverTM and portable excavation unit such as a Can DigTM capable of cutting short trenches be brought in to 

more fully assess the possible grades, depth of deposits and other technical factors related to placer resource 

viability.  Both units could either be walked in along trails from the Denali Highway or slung in with a 

helicopter.  Because the placer prospect is very close to the southern property boundary, claim posting locales 

should be scrutinized prior to deployment of exploration work.   

20.5  Budgetary Requirements   

Table 20.1 details a two stage budget that finishes the surface program during a 20-25 day program; which 

would be followed by a 30 day, core drilling program summarized in Table 20.2.  The placer examination 

recommended above would be included in the budget summarized in Table 20.1.  The Phase 1 surface 

sampling program would stage a field camp with geologists in the field to complete the soil and rock sampling 

program.  The geophysics crew would be housed at Gracious House on the Denali Highway for a shorter 

period of time.  The Phase 2 drill program would take place after the geophysical and surface sampling is 

completed.  It would be staged exclusively out of Gracious House on the Denali Highway.  Because of the 

favorable land configuration, the QP envisions a self-propelled drill rig (on tracks) walked in from the Denali 

Highway to the Lichen Ridge drill sites and capable of moving from drill collar to drill collar without need of 

a large helicopter.  The small helicopter assumed in the budget cost estimates is strictly for transporting 

personnel and core from the field to the Denali Highway.   
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Table 20.1 Proposed surface exploration budget, Lichen claim group 

Task Quantity Unit Cost Cost (USD) 
MMI Soil Sampling 
Program (now SGS) 

300 samples $80/sample 
(Perth, Australia) 

$24,000 

Geophysics Deep IP Profiles; includes 
personnel 

$4,500/day; 10 days $45,000 

PRGCI field camp Field Camp; Lodging 
Facilities; Room and Board 

$75/day per person; 20 
days 

$6,000 

Lodging for Geophysics 
Crew at Gracious House  

Three geophysics people 
and helicopter pilot for 10 

days  

$150/person 4 people 
$600/day for 10 days  

$6,000 

Geologists for geology and 
sampling program 

Four to complete program $2,150/day for all four 
geologists; 20 days 

$43,000 

Helicopter support  One helicopter 3.0 hrs/day 
  

$750/hr wet for 10 days 
   

$22,500 
  

Data base management 
report write-up 

10 days data synthesis and 
report writing 

$650/day $6,500 

Vehicle rentals Two trucks for 25 days 
each; four all terrain 

vehicles (ATV) 

$75/day for ATVs; 
$100/day for two PRGCI 

road vehicles  
@ $1,000 for project 

$8,500 

Placer Gold Processing   One Denver Gold SaverTM  Leased for summer $5,000 
Placer Gold Excavator Can DigTM Lease  Leased for summer $10,000 

Office maintenance Permitting and personnel 
requirement 

40 hours @ $50/hr $2,000 

TOTAL NA NA $178,500 
 

 

Table 20.2 Proposed diamond core drill program exploration budget, Lichen Claim Group 

Task Quantity Unit Cost Cost (USD) 
Diamond Core drill 

program 
2,000 meters (6,560 feet) $80/foot $524,800 

Analyses 6,560 feet, 5 foot intervals $45/interval 1,312 sample 
intervals 

$59,040 

Camp Support for Drill 
Program 

Gracious House Room 
and Board 

$150/person; 6 people; 30 
days 

$27,000 

Geological Data (core 
logging; synthesis) 

2 geologists $550/day /person for 30 
days 

$33,000 

Helicopter support One ship 3.5 hours/day $750/hr wet 30 days $78,750 
4-wheeler support for drill 

crew 
 Two four wheelers  $150/day for 30 days  $4,500 

Data base management 
report write-up 

15 days of data synthesis 
and report writing 

$650/day $9,750 

Office maintenance Permitting and personnel 83 hours @ $50/hr $4,150 
Vehicle rentals Two trucks for 30 days PRGCI @ $2,500 each $5,000 

TOTAL NA NA $745,990 
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21  Dates and Signature  
 

Name of Report: 

Estimation of Resource Potential, Lichen Copper-Silver-Gold Prospect, Valdez Creek Mining District, South-

Central Alaska, January 28th, 2013; updated July 3rd, 2018.   

 

Date of Report: 

July 3rd, 2018   

 

Issued by: 

Alaska Ventures, Inc. 

                                                                     July 3rd, 2018 

---------------------------------------------------------------------------------------------------------------------------------------- 

Thomas K. Bundtzen, AIPG Certified Professional Geologist #10912 
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Appendix I:  Summary of Mining Claim Information, Lichen Claim 
Group  (Amended July 3rd, 2018)  
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Claim Owner ADL# Parcel Name Date Acquired MTRS Acres Count 

W. J. Murray 651660 Licken 45 2/29/2008 SO33N11E33 160 1 

W.J. Murray 651661 Licken 46 2/29/2008 S033N11E33 160 2 

W. J. Murray 651662 Licken 47 2/29/2008 S033N11E34 160 3 

W.J. Murray 651672 Licken 57 2/29/2008 S033N11E34 160 4 

W.J. Murray 651673 Licken 58 2/29/2008 S033N11E34 160 5 

W. J. Murray 651674 Licken 59 2/29/2008 S033N11E33 160 6 

W.J. Murray 651678 Licken 63 1/31/2007 S032N11E02 160 7 

W.J. Murray 651679 Licken 64 1/31/2007 S032N11E02 160 8 

W. J. Murray 651684 Licken 69 1/31/2007 S032N11E02 160 9 

W.J. Murray 651685 Licken 70 1/31/2007 S032N11E02 160 10 
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Appendix II:  Rock Sample Analytical Information Used in Report; Also 
Includes Abbreviated Sample Descriptions and GPS Sample Locations 
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Sample 
Count  

Sample # Easting Northing Cu (%) Ag (g/t) Au (g/t) Description 

LICHEN DISCOVERY AND  RAVINE  ZONES    
1 203841 0482866 6973892 2.16 17.4 ND Sulfide mineralization, northern-most Lichen Discovery Zone; 4 % 

disseminated sulfide Lichen Discovery Zone 
2 203093 0482889 6973876 2.36 20.9 0.080 Mafic flow with malachite azurite chalcocite veinlets and silicate 

alteration; Lichen Discovery Zone 
3 203094 0482889 6973876 3.65 30.5 0.120 Mafic flow, malachite azurite chalcocite veinlets and silicate alt. 
4 203840 0482880 6973874 1.80 26.0 0.040 2 meter chip-channel, malachite sulfide zone, Lichen Discovery  
5 203832 0482897 6973869 4.55 52.8 0.125 Strong malachite-stained zone with 3-4% bornite-chalcocite; 

orange-red lichen; Lichen Discovery Zone 
6 203833 0482892 6973860 3.01 32.1 0.050 Strong malachite-stained zone with 5.0% chalcopyrite; orange-red 

lichen; Lichen Discovery Zone 
7 203134 0482888 6973862 0.52 7.5 ND Bornite veinlets in ultramafic flow; also sampled for major oxide 

analyses; Lichen Discovery Zone 
8 203489 0482901 6973845 2.62 30.6 0.070 Bornite –chalcopyrite quartz veins in massive dark green 

greenstone; Lichen Discovery Zone 
9 203129 0482887 6973869 1.38 15.8 0.030 Aphanitic mafic meta-volcanic with malachite sulfides, and light 

colored alteration, Lichen Discovery Zone 
10 203132 0482884 6973842 1.40 10.1 ND Altered ultramafic rock with bornite-chalcopyrite veins SW of 

discovery outcrop; Lichen Discovery Zone 
11 203133 0482884 6973840 1.71 16.3 0.030 Altered ultramafic rock with bornite-chalcopyrite veins SW of 

discovery outcrop; Lichen Discovery Zone 
12 203325 0482908 6973818 1.60 15.0 0.041 Bornite veins in epidote-rich rocks; N32W vertical; 3 percent 

sulfides; Lichen Discovery Zone. 
13 203839 0482905 6973829 0.71 9.9 0.040 Sulfide-malachite in orange-red lichen-covered mafic meta-basalt; 

Lichen Discovery Zone 
14 203264 0482919 6973805 0.20 2.24 0.031 Weak malachite/bornite stock work in greenstone; strong epidote 

flooding; Ravine Zone 
15 203493 0482919 6973795 1.60 29.3 0.340 Multiple quartz-sulfide veinlets in bleached quartz-flooding zone; 

Ravine Zone 
16 203556 0482967 6973804 0.57 3.63 0.175 Light greenish alteration in quartz flooded zone; Ravine Zone 
17 203554 0482961 6973801 1.11 30.9 1.130 Malachite in fractures of quartz-flooded zone in meta-basalt, 

Ravine Zone; veins are folded, Ravine Zone 
18 203553 0482961 6973799 0.33 0.89 0.029 Weak malachite mineralization in bleached quartz vein   
19 203555 0482967 6973800 0.57 3.63 0.17 

 
Malachite in oxidized greenstone shear zone, Ravine Zone 

20  290392 482883 6973905 1.55 19.60 0.061 Zone 15 m north of northernmost mineral zone, Main Lichen  
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Sample 
Count  

Sample # Easting Northing Cu (%) Ag (g/t) Au (g/t) Description 

LICHEN DISCOVERY AND  RAVINE  ZONES CONTINUED   
21 203552 0482969 6973798 2.32 8.69 0.387 Malachite-azurite zone in quartz-flooded zone; Ravine Zone 
22 203491 0482970 6973783 1.64 24.4 0.105 Bornite-bearing bleached quartz zone in meta-basalt; red-orange 

lichen covered.  Ravine Zone 
23 203492 0482950 6973786 0.63 20.8 0.680 Abundant quartz veining in Ravine Zone; trace sulfides and 

malachite 
24 203557 0482976 6973781 1.97 9.95 0.022 Western Ravine Zone; quartz veining with trace malachite, azurite, 

and sulfides N20W 73NE veins 
25 203196 0482977 6973771 0.83 4.19 0.021 Eastern Ravine Zone; weak chalcopyrite and bornite in veinlets. 
26 203324 0482960 6973777 0.31 1.0 0.143 Light-colored quartz -flooded zone in Ravine Zone 
27 203195 0482918 6973744 0.03 0.12 0.022 Epidotized greenstone 
28 203264 0482919 6973805 0.20 2.24 0.031 Weak malachite/bornite mineralization in quartz stock work in 

altered greenstone 
29 203197 0483059 6973840 0.11 3.61 0.013 Weak chalcopyrite mineralization in epidote veinlets in meta-

basalt; East Lichen Discovery area. 
30 203198 0483084 6973840 1.04 8.75 0.080 Malachite/bornite along N35W 78NE veinlet- stock work joints 
31 203326 0483129 6973814 1.43 13.0 0.005 Bornite-quartz veinlets in Eastern Lichen Discovery Zone 
32 203267 0483125 6973798 0.14 1.04 0.051 Weak bornite/malachite bearing veinlets along N35W vertical 

joints; East Lichen Discovery Area 
33 203265 0483156 6973791 0.32 3.38 0.030 Weak epidote/malachite/quartz veins in meta-basalt N45W 

vertical; mineralization weakens to the east 
34 203327 0483160 6973776 1.53 14.0 0.006 Bornite (5%) near southeast corner of Lichen Discovery Zone; 

N35W 75SW joints. 
35 203530 0483179 6973766 0.65 7.42 0.010 Small bornite veins in quartz-filled joints; N25W vertical joints; 

weakening mineralization to the east 

36 203445 0482980 6973788 0.03 0.70 2.730 Quartz-flooded zone in Ravine area; epidote and cross-cutting 
quartz veins have been folded 

37 
 

203270 0482902 6974452 0.14 1.59 0.025 Weak malachite/chalcopyrite with classic red lichen; along N40W 
80SW and N55E 80SE joints 

38 203152 0483280 6973710 
 

2.62 0.31 0.081 Sulfide-bearing calc-greenstone; 2% sulfides 

             39 206269 0483081 6973841 2.16 20.10 0.556 
 

Pervasive malachite staining in greenstone; no sulfides noted; in 
Ravine Zone 
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Sample 
Count  

Sample # Easting Northing Cu (%) Ag (g/t) Au (g/t) Description 

LICHEN   #2  AND LICHEN   #3  ZONES        
40 203831 0482495 6974492 1.60 29.00 0.877 Malachite-sulfide-charged tuffaceous greenstone in NW structural 

corridor Lichen #2  area  
41 205945 0483591 6974495 0.14 0.93 0.072 Disseminated chalcopyrite in greenstone along fractures Lichen #2 

area  
42 205905 0482506 6974524 0.04 0.49 0.015  Greenstone; sulfides are concentrated on fracture faces Lichen #2 

area 
43 204904 0482664 6974412 1.13 7.11 0.191   Bornite-chalcopyrite-quartz veins; meta-basalt in rubble Lichen #2 
44 204905 0482506 6974524 1.04 7.71 0.310 Disseminated chalcopyrite in greenstone along fractures Lichen #2 
45 205093 0482649 6974445 1.08 9.10 0.289 Bornite and chalcopyrite-bearing quartz vein stockwork; 3% 

sulfides; host meta-basalt Lichen #2 
46 205908 0482658 6974435 2.08 11.50 0.697 Abundant pyrite, chalcopyrite, bornite, and malachite in a boulder 

of quartz with chunks of brecciated greenstone and heavy Fe-
oxidation 

47 205939 0482672 6974405 0.60 3.38 0.067 Malachite-stained, meta-basalt with disseminated sulfides in 
fractures Lichen #2 

48 207094 0482656 6974388 1.14 7.10 0.280 Chalcopyrite-dominant, quartz-carbonate veins along fractures in 
meta-basalt Lichen #2 

49 205210 0482666 6974421 1.82 14.40 0.664 Qtz-chalcopyrite-bornite vein about 30 cm thick cuts meta-basalt  
50 205094 0482656 6974388 0.74 4.30 0.088 Blebs of chalcopyrite and trace bornite in quartz-carbonate veins in 

fractures (N25W Vertical) orientation of sulfide bearing veins  
51 207096 0482771 6974363 0.35 4.80 0.203 Chalcopyrite and bornite grains in quartz veins that cut meta-basalt  
52 205936 0482771 6974348 4.36 12.30 0.473 Heavy malachite staining and coatings  in meta-basalt  
53 205938 0482773 6974364 0.70 3.98 0.155 Malachite and chalcopyrite in meta-basalt Lichen #2 
54 205937 0482771 6974350 1.10 10.10 0.050 Malachite in otherwise fresh meta-basalt; Lichen #2 
55 205941 0482720 6974409 0.58 4.17 0.030 Malachite-stained meta-basalt with sulfides along fractures 
56 203270 0482902 6974452 0.14 1.69 0.025 Weak malachite/chalcopyrite with classic red lichen along N40W 

80SW and N55E 80SE joints Lichen #2 
57 206017 0482908 6974212 0.03 0.72 0.016 Greenstone with quartz-carbonate veinlet swarm concentrated on 

fracture faces only; no sulfides  In Lichen #3 Zone 
58 206267 0482716 6974401 0.41 3.50 0.014 Pyrite, chalcopyrite, malachite and possible bornite in quartz 

veinlets and in the greenstone bordering the veinlets  
59 206268 0482919 6974144 2.48 47.10 2.040 

 
 
 

Malachite, azurite, semi-massive chalcopyrite and bornite in a small 
area of orange lichen-covered bedrock rubble; the mineralization 

appears to be associated with quartz veining Lichen #3  Zone  
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Sample 
Count  

Sample # Easting Northing Cu (%) Ag (g/t) Au (g/t) Description 

60 207097 0482919 6974145 1.94 27.20 0.824 Pods of semi-massive chalcopyrite in 1 inch thick quartz veins in 
meta-basalt; 2.0 meter chip across rubble zone; red lichen-covered 
bedrock rubble surrounded/covered  by glacial till.  Lichen #3 Zone 

61 207098 0482920 6974146 2.51 51.70 2.370 Pods of semi-massive chalcopyrite-bornite-bearing quartz veins in 
quartz veins 1 inch thick in tuffaceous andesite and amygdaloidal 

unit; 2.5 meter chip across rubble zone; red lichen  Lichen #3 Zone  
62 203289 0483315 6974106 2.78 28.5 0.009 Malachite stained, sulfide-bearing meta-basalt; N35W vertical very 

fine grained; east of Lichen #3 Zone 
63 290196 482644 6974366 0.01 0.06 0.003 Edge of Lichen #2 zone; contains 1% chalcopyrite 
64 290198 482668 6974489 0.02 0.10 0.025 Large qtz vein swarm (3 m thick) in greenstone 
65 290199 482672 6974433 2.17 21.10 0.436 Malachite-chalcopyrite, tuffaceous phyllite; Lichen #2 Zone  
66 290388 482919 6974141 0.94 28.00 0.5880 Extension of Lichen 3 zone to the NW 2.0 m chip  
67 290389 482917 6974138 1.10 24.20 1.285 Chalcopyrite dominant zone; Lichen #3 Zone  
68 290390 482919 6974145 1.80 31.30 0.937 Twin of sample site 207097; Lichen #3 Zone 
69 290391 482905 6974157 0.53 6.74 0.184 Weak extension of Lichen #3; 40 meters NW of 2012 discovery  
70 290431 482888 6974220 0.07 0.47 0.013 Malachite-stained phyllitic schist between #2 and #3 1.5 m chip 
71 290432 482873 6974217 1.03 6.39 0.183 Sulfide-quartz vein swarm between Lichen #2 and #3; 1.0 m Chip 
72 290434 482946 6974055 0.65 5.15 0.066 Heavy FeOx  shear zone between Main and #3 Zones; 2.0 m Chip 

Lichen #4 Zone  West  of  Lichen #2&3  Zones    
73 290084 482528 6974288 0.331 2.47 0.067 Malachite and sulfide-bearing Lichen #4 extension; 2 m chip 
74 290085 482547 6974262 0.024 0.07 0.004 Sulfide-bearing Lichen #4 extension; 2 m chip 
75 290086 482720  6974379 0.020 0.12 0.012 Sulfides (1.5 %) in Lichen #4 zone; grab sample 
76 290087 482725 6974371 0.060 0.19 0.014 Malachite and sulfide-bearing Lichen #4 extension; 3 m chip 
77 290191 482526 6974203   0.025 0.09 <0.001 Chalcopyrite-bearing qtz-carb veins Lichen #4 extension; 3 m chip 
78 290192 482530 6974283 0.028 0.06 <0.001 Chalcopyrite-bearing (2%), Lichen #4 extension; 3 m chip 
79 290193 482530 6974279 0.031 0.06 <0.001 Chalcopyrite-bearing (4%), Lichen #4 extension; 2 m chip 

Panned  Concentrates Sumerlidson Creek  And Westerly 1st  Order  Streams 
80 203899 NA NA ND 5.15 4.60 Panned Concentrate in Coal Creek near 2005 camp 
81 203903 NA NA ND ND 1.14 Panned Concentrate 0.5 mi east of 2005 camp Unnamed stream 

 203904 NA NA ND ND 0.142 Twinned concentrate sample site to 203903 
80 290393 484398 6973109 0.010 0.73 20.700 Several elongate gold grains in panned concentrate; abundant 

black sands; 4 full pans; Sumerlidson Creek  
81 290394 479978 6973630 <0.001 0.10 0.079 Minor black sands from ‘swamp creek’; 4 full pans 
82 290435 484372 6973118 <0.01 0.06 0.613 Several elongate gold grains in panned concentrate (7 pans); south 

end of Lichen Claims; Sumerlidson Creek 
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Appendix III Selected Geochemical Data from Sample Twins Taken 
along Soil Orientation Line Plots Used in Figure 10.3; From Portions of 
the Following ALS Chemex Certified Analytical Results:  Certificates  
FA07096040; FA07095137; FA07096042; FA07095138; FA07095139; and 
PH07101858.  
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Type of 
Analyses 

Sample 
Pair# 

Copper 
Analyses 

Silver 
Analyses 

Gold 
Analyses 

ICP (ppm) 203509 25.5 2.65 0.002 
MMI (ppb) 203508 470 16.4 0.100 
ICP (ppm) 203511 37.9 0.12 ND 
MMI (ppb) 203510 930 5.1 0.200 
ICP (ppm) 203513 47.3 0.16 0.001 
MMI (ppb) 203512 1140 6.6 0.100 
ICP (ppm) 203516 43.2 0.16 ND 
MMI (ppb) 203515 1380 9.2 0.100 
ICP (ppm) 203520 13.8 0.04 ND 
MMI (ppb) 203519 220 2.3 0.100 
ICP (ppm) 203522 18.6 0.09 ND 
MMI (ppb) 203521 1010 3.8 0.100 
ICP (ppm) 203549 35.0 0.10 0.003 
MMI (ppb) 203548 790 10.5 0.300 
ICP (ppm) 203469 13.0 0.23 0.001 
MMI (ppb) 203468 250 4.4 0.100 
ICP (ppm) 203551 24.2 0.18 ND 
MMI (ppb) 203550 310 16.3 0.100 
ICP (ppm) 203263 41.4 0.19 0.005 
MMI (ppb) 203262 560 3.9 0.100 
ICP (ppm) 203309 29.1 0.08 0.007 
MMI (ppb) 203308 330 4.2 0.200 
ICP (ppm) 203501 28.9 0.05 ND 
MMI (ppb) 203500 220 4.2 ND 
ICP (ppm) 203504 137 0.30 0.002 
MMI (ppb) 203503 3,400 25.2 0.500 
ICP (ppm) 203506 52.3 0.24 0.001 
MMI (ppb) 203505 1180 8.7 0.100 
ICP (ppm) 203570 39.6 0.06 0.002 
MMI (ppb) 203569 1020 7.2 0.400 

ND=Below limits of detection 
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Appendix IV Selected and Paired Resistivity and Chargeability Profiles 
(1, 2, and 4) from 2007 IP Investigations; From PRGCI (2008)
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