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1 EXECUTIVE SUMMARY 

1.1 Property Description 

The Shamrock Property (“Property”) is an early-stage exploration project held by North West Nickel Corp. 

for deposits that contain nickel and copper with platinum-group metals and gold associated with mafic 

intrusive bodies.  The Property is in Jackson County, southwestern Oregon, approximately 16 air miles and 

25 road miles northwest of Medford, Oregon.  The Property lies at elevations between 1,600 and 3,000 ft 

above sea level and is within the informal Meadows mining district.  The local terrain is steep and covered 

with a mixed conifer forest.  The approximately 758-acre Property comprises 40 unpatented lode mining 

claims staked on lands administered by the U.S. Bureau of Land Management (BLM). These have Filed 

status pending BLM review to obtain Active status. There is some overlap of the 40 claims with private 

parcels and a more senior lode claim(s), the Sleeping Beauty.  The Property straddles East Evans Creek 

Road and is otherwise accessed by a few unimproved roads and tracks.  Portions of the Property are 

generally accessible year-round but travel on the unimproved roads may be difficult during short periods 

due to blow-down timber and winter rainfall, or snow.   No other infrastructure is present on the Property. 

The Meadows mining district takes in several mercury and manganese prospects, as well as a nickel-

copper prospect that is the focus of NWN’s interest.  Mercury was prospected and exploited since the 

early 20th century up to the 1960s.  From the Great Depression period to the early 1950s the U.S. Bureau 

of Mines conducted exploration and metallurgical testing of two manganese prospects and the nickel-

copper development.  An exploration program or programs for platinum-palladium that included 

geophysical survey and drilling of four shallow reverse circulation rotary holes apparently occurred on the 

latter in the period 1986-1989, but information on these programs is fragmental.   

North West Nickel Corp.’s (NWN) contractor staked the claims in 2022.  The claims are held 100% by NWN 

and there are no royalties or other agreements pertaining to them. NWN engaged Cameron Resource 

Consulting, LLC (CRC) as an independent Qualified Person to produce a NI 43-101 Technical Report for the 

Property in support of a prospectus and initial public stock offering. 

1.2 Geology and Mineralization 

The mountains of southwest Oregon comprise a succession of island arc terranes, progressively younger 

to the west, which were accreted to the North American continent in several stages during the Mesozoic 

Era. These terranes, separated by clearly demarcated suture zones, collectively compose the Coast Range, 

Klamath Mountains and the Cascade Range. The Shamrock Property lies on the eastern flank of the 

Klamath Mountains. 

Rocks included in the region include metasediments represented by the May Creek Schist, amphibolites, 

serpentinite and somewhat later intrusive rocks ranging from gabbro to quartz diorite to granite.  The 

Mesozoic rocks are folded and cut by numerous faults.  Early Tertiary Period rocks represented by the 

Payne Creek Formation, a series of layered, mostly clastic sedimentary rocks with some tuff, 

unconformably overlie the Mesozoic rocks.  Tertiary and recent alluvial and landslide material fills the 
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valleys and local areas of slopes over-steepened by uplift, tilting and erosion.  The overall trend of 

outcropping formations in the vicinity of the Shamrock Property is to the northeast, and the overall dip of 

formations is southeastward.   

USBM and (Oregon) Department of Geology and Mineral Industries (DOGAMI) reports provide some 

geologic observations and mapping at the various prospects on, and near the Property, notably at the 

Shamrock Ni-Cu-Co-PGM-Au prospect, the Chisholm mercury, and Evans Creek and Shamrock manganese 

deposits.  

The Shamrock Ni-Cu-Co-PGM-Au prospect is of interest because it is apparently the only nickel occurrence 

of the nickel-copper sulfide type in Oregon.  It is located partially within the Property and occurs in the 

May Creek Schist that has been intruded by a norite dike, as well as other igneous rocks.  The 

mineralization consists of disseminations and masses of pyrrhotite with pentlandite-chalcopyrite in the 

dike, and as disseminations in the host schist.   Several faults offset the dike and the mineralization.  The 

sporadically outcropping mineralization can be traced at least 1500 ft from north to south and 500 ft east 

to west.  Within this zone, historical underground development totaling 1500 ft has succeeded in tracing 

a tabular structure from 3 to 25 ft in thickness and mineralized with nickel-copper oxides or sulfides over 

a strike-length of 80 – 100 ft and 75 – 100 ft on the dip.  Surface drilling appears to define, with the 

inclusion of the up-dip surface outcroppings and underground development, a zone of mineralization 

hosted by the norite dike which extends a minimum of 325 ft along strike and 200 ft on dip, and with 

highly variable thickness.   

A historical 200-lb composite sample submitted for metallurgy which contained 1.1% Cu and 1.3% Ni also 

averaged 0.03 oz/t Pt and 0.07% Co. Metallurgical testing at the time showed difficulty in producing 

satisfactory concentrates.   

The south end of the Shamrock Ni-Cu-Co-PGM-Au prospect, also known as Shamrock Manganese, is 

reported to expose manganese mineralization as rhodonite-quartz, like the Evans Creek prospect. 

The Evans Creek prospect features manganese mineralization that occurs in small, discontinuous lenses 

and pods of rhodonite and quartz within the May Creek Schist in a zone 205 ft long and 5 to 15 ft wide 

and exposed in a zone encompassing 100 vertical feet.  The mineralization is conformable to bedding 

foliation where it preferentially replaces quartzite beds enclosed in quartz-mica schist.  Pegmatites appear 

to show a local association with rhodonite lenses.  The deposits are an unusual type for their mineralogy 

and host rock; they may have achieved their present form and composition during regional 

metamorphism.   

The Chisholm group of mercury prospects occurs in sheared and faulted sandstone of the Payne Creek 

Formation near or along its faulted contact with the May Creek Schist.  It produced a small amount of 

mercury from pits and adits.  Several mercury deposits occur in the Meadows district in proximity to the 

contact of the May Creek Schist with the Payne Creek Formation.  The mineralization is certainly Tertiary 

in age. 
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1.3 Exploration Status 

NWN recently established the Shamrock Property claim group and has not performed any exploration on 

it. To do so, an Exploration Permit must be obtained from DOGAMI and disturb no more than one acre, 

among other requirements and restrictions.  A Notice of Intent (NOI) filed with the BLM is required for 

any work done with a surface disturbance of less than 5 acres on BLM-administered lands. Larger BLM 

land disturbances require additional permitting. 

1.4 Data Verification 

CRC reviewed information provided by NWN comprising copies of claim recordation with Jackson County, 

government publications and other historical information.  The BLM mineral claims database was 

accessed to check the lode claim status.  The status of the claims is currently listed as “Filed” but not active 

according to the database; the regional BLM office is a year behind in validating and “activating” mineral 

claims per email communication from a Land Law Examiner with the BLM Oregon/Washington State 

Office’s Mining Claim Section.   

A personal inspection of the Property was performed by Donald Cameron of CRC on the 15th and 16th of 

March 2023.  Two NWN claim corners were found to be properly located and marked in the field as 

verified by handheld GPS and claim descriptions provided by NWN.  No claim corner stakes for the 

Sleeping Beauty claim(s) were seen in the inspection.   

Access to the general area of the Property is by paved roads.  Electrical power lines and water are in close 

proximity to the Property; availability for utilization of these resources will have to be determined by 

further investigation. Three designated unpaved roads cross portions of the westernmost block of claims, 

as well as parts of other tracks.  These are blocked by locked gates installed by the BLM. The gate on the 

access road to the Shamrock Ni-Cu-Co-PGM-Au prospect crosses private land and is posted “No 

Trespassing.” Access to the easternmost claims was blocked by signage and gates and was not confirmed 

in the personal inspection. 

Outcrop is very sparse on the portions of the Property visited due to soil formation and forest cover.  

Historical dumps from underground and surface prospecting exist on the Property.  Measures will have to 

be taken to safeguard traffic on East Evans Creek Road and to protect Evans Creek from contamination 

arising from disturbance of the historical mine dumps or new exposures of mineralized material located 

upslope of these features. 

Two traverses were conducted as part of the personal inspection to examine outcrops that reflected 

district geological and litho-structural features of the Property.  Observations made during the inspection 

confirmed the general lithological and mineralization descriptions in historical reports and published 

maps, and sampling confirmed the levels of nickel, copper, cobalt, platinum-group elements (PGE) and 

gold cited in a report by the USBM.  Mercury prospects were not visited due to access, and the historical 

manganese prospects were not located.  Based on the personal inspection, it appears that geochemical 

and geophysical prospecting will be the most effective tools for discovery of nickel-copper mineralization 

on the Property.   
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1.5 Conclusions 

Based on the site visit and review of the documentation available, CRC offers the following interpretation 

and conclusions: 

• The Shamrock Property is in a region that is both economically and socio-politically stable. There 

are currently no known factors that would prevent surface exploration 

• Some uncertainty exists in the size and location of an apparently senior lode claim under other 

ownership that is overlapped by the Shamrock Property claims and may cover part of the 

Shamrock Ni-Cu-Co-PGM-Au prospect 

• The project represents early-stage exploration; although there has been historical prospecting 

activity and minor production from the Property, there are no mineral resources or mineral 

reserves 

• A small deposit of high-grade magmatic nickel-copper-cobalt-platinum group metals and gold is 

partly included within the Property boundary, as well as deposits of two other types of lesser 

potential economic significance, manganese and mercury 

• Past exploration and prospect development focused on deposits that could be found in outcrop; 

methods appropriate for detecting concealed mineralization may be successful for extending 

existing deposits or detecting new ones 

• The most attractive target on the Property, due to metal content and size, appears to be for Cu-

Ni-Co-PGM-Au sulfide deposits which potentially will be found in the older Klamath terrane rocks, 

primarily intrusive bodies, and possibly some disseminations of similar mineralization in the May 

Creek Schist and amphibolites 

• It seems unlikely that the historically explored portion of the Shamrock Property represents the 

extent of the deposit or the total potential for additional deposits in the district, since there are 

many examples of this type of deposit occurring in clusters 

• The permitting regimen in Oregon is strict and there is no guarantee that mineralization will be 

found of sufficient size and tenor to justify advancing the Property to production 

 

The tenor of the mineralization and its association with a norite dike, implying a magmatic origin of the 

known Shamrock deposit, provokes exploration interest.  The sulfides are deposited due to immiscibility 

in a melt, and this, in turn, seems to suggest that there might be a much larger body of source magma 

than the known, narrow, metal-rich norite dike prospected historically.  Geophysical methods might 

indicate a vector toward the source of the dike and additional mineralization.  If further discoveries are 

made, they will be unique in Oregon, but not without analogs within the much broader region of the 

accretive portion of the Mesozoic continental margin extending from California to British Columbia, 

Canada.  The nature and context of the Shamrock mineralization suggests that the Klamath region of 

southwestern Oregon should be considered a prospective terrane for Ni-Cu-PGM sulfide deposits.  

1.6 Recommendations 

CRC offers the following recommendations for a Phase 1 work program for the Shamrock Property: 
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• Perform a survey by a licensed surveyor of the property corners and principal prospects located 

within the property perimeter 

• Perform geologic mapping, sampling and petrography of outcrops and prospects, including 

identification of promising areas for other surveys such as soil sampling and geophysics 

• Establish a soil sampling grid and collect samples of the C horizon for analysis of nickel, copper, 

gold and other elements by ICP-MS and fire assay, or other suitable method 

• Conduct ground or helicopter geophysical surveys and modeling such as 

o Magnetic survey to identify faults, lithological changes and potential concealed mafic or 

ultramafic intrusions  

o Induced polarization (I.P.) and resistivity survey to detect disseminated sulfides over a ±2 

sq mi area to cover the claim block 

o VTEM (versatile time-domain electromagnetics) for identification of conductors like 

massive sulfide deposits, and for magnetic characterization 

 

A budget for the proposed work is $297K USD, comprising land surveying, permitting, geological mapping 

and sampling, soil grid sampling, and geophysical surveys. Results from the performance of the 

recommended program and budget will potentially identify specific targets that may warrant additional 

exploration and/or drilling.
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2 INTRODUCTION 
North West Nickel Corp. (“NWN”), a private corporation, engaged Cameron Resource Consulting, LLC 

(CRC) to produce a Technical Report (TR) for the Shamrock Property in Jackson County, Oregon, USA, in 

support of a filing required under National Instrument 43-101 (NI 43-101).   

2.1 Terms of Reference 

The Shamrock Property is an early-stage exploration project NWN acquired by lode claim staking in 2022 

and 2023.  This is the first TR prepared for the Project under NI 43-101 guidelines and requirements.  There 

are no historical or current mineral resources. 

The Property, comprising 40 unpatented lode claims covering lands administered by the U.S. Bureau of 

Land Management and private parcels, is held 100% by NWN.  Some historical mining and exploration 

work has been performed by various companies and individuals on some of the claims.   

Donald E. Cameron of CRC, the author, is a Qualified Person (QP) under NI 43-101.  This TR summarizes 

the information gathered from published and unpublished reports of historical prospecting and mining, 

and other public information.  The report provides a recommended work program and budget that will 

develop potential exploration targets.   No historical resources or current mineral resources are disclosed 

for the Property.  

All references to currency in this report are in U.S. dollars, unless otherwise indicated. All units in this 

report are as stated, being a mixture of Imperial and metric as is typical with projects in the United States.  

UTM Coordinates are given in terms of the NAD 83, Zone 10 N grid.  

The terms “author”, “CRC”, and “Qualified Person” made in reference to this report are interchangeable 

and refer in all cases to Donald E. Cameron. 

This Technical Report was prepared specifically for the purpose of complying with Canadian NI 43-101 

regulations. The author, CRC, does not have, nor has it previously had, any material interest in North West 

Nickel Corp. (NWN) or related entities.  The relationship between CRC and NWN is solely a professional 

association between the client and the independent consultant. This report is prepared in return for fees 

based upon agreed commercial rates, and the payment of these fees is in no way contingent on the results 

of this report.  All reports, publications, exhibits, documentation, conclusions, and other work products 

obtained or developed by CRC during completion of this Technical Report are the property of CRC. 

Unauthorized use or reuse by third parties of reports, publications, exhibits, documentation, conclusions, 

and other work products obtained or developed by CRC for the purposes of this Technical Report is 

prohibited without the consent of CRC as provided for under separate cover in a Consent Form. Use of 

this report acknowledges acceptance of the foregoing conditions. 
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2.2 Abbreviations and Acronyms 

Measurements are generally reported in imperial units in this report. Discrepancies may result in slight 

variations from the original data in some cases due to rounding of values. Abbreviations, measures, and 

acronyms used in this report are explained in the list below: 

μm    micron 

3D    three-dimensional 

AAS    American Analytical Services 

ac   acre = 0.4047 hectares 

Au    gold 

BLM    U.S. Bureau of Land Management 

Co   cobalt 

Cu   copper 

CRC   Cameron Resource Consulting, LLC; Donald Cameron, QP for this Report 

DOGAMI  State of Oregon Department of Geology and Mineral Industries 

EPA   U.S. Environmental Protection Agency 

ft   feet (Imperial measurement system) 

GPS    Global Positioning System 

g/T    grams per tonne, or ppm 

Hg   mercury 

I.P.   induced polarization 

kg   kilogram = 2.205 lb 

ISO    International Organization for Standardization 

lb   pounds avoirdupois 

m   meter = 3.281 feet 

M   million 

Ma    million years old 

mi    mile = 1.609 kilometers 

Mn   manganese 

mm    millimeter = 0.0394 inches 

NAD83 10N  UTM, North America Datum of 1983, Zone 10N 

Ni   nickel 

NOI   Notice of Intent 

NWN   North West Nickel Corp. 

opt    troy ounces per short ton, 1.0 opt = 34.2857 ppm 

oz   troy ounce 

PGM/PGE  platinum-group metals/platinum-group elements 
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ppm    parts per million = g/T 

Pt/Pd   platinum/palladium 

ore   mineralized material developed and/or shipped in historical mines at the time 

Property  Shamrock Property 

QP    Qualified Person 

SR   State Route (highway) 

TR    NI 43-101 Technical Report  

ton   short ton; 1 short ton = 0.90718474 tonne 

tonne   metric ton (1000 kg) 

USBM   U.S. Bureau of Mines 

USGS   U.S. Geological Survey 

UTM    Universal Transverse Mercator 

 

2.3 Information Sources 

NWN provided CRC with claim certificates, historical government published and unpublished reports, and 

maps.  The historical reports were prepared prior to the implementation of NI 43-101. The authors of such 

reports cited herein presented their findings in a professional manner to the standards of exploration 

companies and/or government geologists at the time. Because of the nature of the historical information 

relevant to the Property, CRC was unable to verify and validate all the information that pertains to the 

Property; however, it attempted to verify selected information by way of its personal inspection of the 

Property.  CRC found no evidence that the physical evidence and historical interpretive work are 

misleading or done in an unprofessional manner. Thus, this TR is based on information listed in Section 

27, References, and CRC’s own findings from its literature review.  CRC has not utilized any historical 

information which it believes could be misleading or misrepresents the current understanding of the 

property geology and exploration status.  

Most maps and tables for this report are modified from or attributed to, the previous reports. Illustrations 

or tables derived from other sources are acknowledged in the caption pertaining to the figure or table. 

This report contains forward-looking statements. All statements, other than statements of historical fact 

regarding NWN, are forward-looking statements. The words "believe", "target", "plan", "project", 

"budget", "estimate", "potential", "may", "will", "can", "could", “yet” and similar expressions identify 

forward-looking statements. 

2.4 Personal Inspection 

CRC’s principal and author of this report, Donald Cameron, performed a personal inspection of the 

Property on March 15 and March 16, 2023.  During the inspection he checked claim corners, access, 
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physiography and infrastructure.  Access to certain portions of the Property was difficult due to locked 

gates or private posted ground.  He visited rock outcrops, historical prospects and dumps, and verified 

mapping and developments made by the historical owners and USBM with evidence on the ground.  All 

the adits and trenches visited were caved-in, slumped, or barricaded preventing inspection of in situ 

mineralization; however, material presumably excavated from the historical underground workings was 

found on various dumps under a shallow cover of soil and forest vegetation, and was sampled to verify 

the presence of copper-nickel-cobalt-PGE-gold and manganese mineralization.    

3 RELIANCE ON OTHER EXPERTS 
CRC has relied on information supplied by NWN about the underlying Property agreements discussed in 

Items 1, 4, and 25 of this report.  The author is relying on documents and statements provided by North 

West Nickel Corp. pertaining to the legal status of mineral concessions. 

CRC made its own online check of Jackson County and BLM records only for its own understanding of the 

Property holdings. CRC relied on ownership information provided by NWN, has not researched property 

title or mineral rights for the Shamrock Property claims, and expresses no opinion as to the ownership 

status of the property for which CRC is relying on NWN. 

 

The opinions expressed by CRC in this report are based largely on information collected, logged, sampled, 

and interpreted by previous companies and consultants.  These are believed to be complete and accurate 

except as noted herein.  

4 PROPERTY DESCRIPTION  

4.1 Property Location 

The Property is in Jackson County, southwestern Oregon, approximately 20 air miles and 30 road miles 

northwest of Medford, Oregon (Figure 4-1).  
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Figure 4-1 Shamrock Property location 

(Sources:https://www.oregon.gov/odot/Data/Documents/Map_Official_State_Front.pdf;  

http://www.maphill.com/united-states/oregon/location-maps ) 

The Property lies wholly, or in part, in Sections 17, 18, 19, and 20 of T34S, R2W. The approximate central 

location of the Property is at latitude 420 36’ 4” N and longitude 122 0 58’ 32” W.  All historical work and 

maps referenced in this report utilize UTM projection coordinates in the NAD83 Zone 10N datum; the 

approximate center of the Property is at 4,716,750 N and 501,100 E in this grid system.  USGS topographic 

map coverage is available at 1:250,000 (Medford quadrangle, 1958) and 1:24,000 (Boswell Mountain 

quadrangle) with the latest version 2020 for the larger-scale map.  Older government maps use the NAD27 

datum.   

The Property lies on the extreme eastern flank of the Klamath Mountains.  Bear Valley, an important 

agricultural area, is immediately to the southeast and hosts the cities of Medford and Ashland. 

4.2 Property Area 

The Property comprises 40 unpatented mining lode claims covering approximately 758 acres located in 

2022 by a contractor acting as agent for NWN.  Almost the entire area of the lode claims composing the 

Property lie on lands administered by the BLM’s Medford Field Office with all records and maps stored in 

the Portland, Oregon, office.  Small portions of some of the claims overlap privately held parcels. The 

location and outline of the claims composing the Shamrock Property are shown in Figure 4-2: 

https://www.oregon.gov/odot/Data/Documents/Map_Official_State_Front.pdf
http://www.maphill.com/united-states/oregon/location-maps
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Figure 4-2 Map showing Shamrock Property land tenure as of March 21, 2023 (Sources: NWN & BLM) 

The Shamrock Property claims were located with GPS but are not surveyed by a licensed surveyor.  Two 

existing current lode claims and a current placer claim, East Evans (40.69 acres), are older and apparently 

senior to the NWN lode claims which overlap them.  The approximate positions of each, based on the 

descriptions, are shown in Figure 4-2 and they are not part of the NWN holdings.  The map filed with the 

older lode claims is apparently not surveyed, is not to scale and shows labeling that conflicts with the 

location certificates.  Both claims are filed under the same name but have different lead file numbers.   

One of the claims appears to cover part, at least, of the Shamrock (Chisholm Copper) prospect. 

The surface ownership in the area surrounding the Property is a mixture of private parcels and lands 

administered by the BLM, as shown in Figure 4-2. 

4.3 List of Claims 

The Shamrock Property unpatented claims located under provision of the Mining Law of 1872 are 

contained in two lead files. A summary of the lode claims held by NWN and their current status is given in 

Table 4-1 below: 
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Table 4-1 Listing of unpatented lode claims 

 

The table was constructed by CRC using information available from the BLM and from review of scanned 

copies of the claim location certificates recorded with Jackson County, Oregon.  Lode claim location 

notices must be recorded with the county in which they are located to be valid.  The claims are assigned 

Filed status with the BLM but have not yet been given Active status pending its review.  Per email 
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communication from a Land Law Examiner with the BLM Oregon/Washington State Office’s Mining Claim 

Section, the current backlog of the review process is approximately one year.   

 

CRC is not aware of any surface rights owned or controlled by NWN for the Property.   

 

CRC has relied on information provided by NWN for the active claims composing the Shamrock Property, 

but it has no opinion of them.  CRC is not a legal expert nor has it any experience with administration or 

due diligence on mineral lands and mineral rights. 

4.4 Mineral Rights 

Unpatented lode claims give the claimant rights to explore and exploit non-fuel minerals that underlie the 

surface area of the claim. These rights are subject to any mineral royalties or severance taxes levied by 

the U.S. and state governments.  The claims must be renewed on a yearly basis on, or before September 

1 of each year by filing and paying a fee on each claim to the BLM.  The claims must also be filed with 

Jackson County, which charges a filing fee of $109.00 for each batch of claims filed.  Lode claims are not 

subject to property tax assessments.  

Operating permits are required for mines. These permits include applications and forms pertaining to 

environmental, cultural and geotechnical activities, site monitoring and operating plans, among others.  

4.5 Royalties and Encumbrances 

The claims are held 100% by NWN and there are no royalties or other agreements pertaining to them. 

NWN maintains that there are no encumbrances on the Property, and CRC is unaware of any.  

4.6 Permitting 

Should exploration activities involving surface disturbances of less than 5 acres be undertaken on BLM 

land, a Notice of Intent (NOI) must be filed in advance of any work.  In addition, in the State of Oregon, an 

Exploration Permit and fee of $2000 is required for all activities that disturb more than one surface acre 

or involve drilling to greater than 50 ft for the purpose of determining presence, location, extent, grade 

or economic viability of a deposit.  Activities covered by the permit are road construction, bulk sampling, 

exploratory underground development, stockpiling, drilling, monitoring wells, trenching and waste rock 

dumps.  The exploration boundary must not exceed 640 acres.  Notification of DOGAMI must occur prior 

to 48 hours from the commencement of activities.  An exploration and reclamation plan and reclamation 

bond are required.  Exploration Permits are reported on, and renewed, annually.  

For mines using a chemical recovery process a regulatory path is summarized by DOGAMI on its website.  

DOGAMI is the lead permitting agency and coordinates permits and permit conditions issued by the 

following agencies: 
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• Oregon Dept of Environmental Quality (DEQ) 

• Oregon Water Resources Dept (WRD) 

• Oregon Department of State Lands (DSL)  

• Oregon Health Authority (OHA)  

• Oregon Dept of Fish & Wildlife (ODFW) 

• Oregon State Historic Preservation Office (SHPO) 

• Oregon Dept of Agriculture (ODA) 
Numerous federal permits must also be obtained for any operating mine on federal lands. The Property 

is approximately 12 miles distant from the nearest Wild and Scenic River corridor.   

DOGAMI recognizes the current push for development of critical mineral resources as expressed by 

federal legislation.  At this writing, DOGAMI’s website states that there is only one currently permitted 

exploration project for the critical mineral lithium in the state.  DOGAMI is clear in its support for critical 

mineral extraction but also emphasizes its role in ensuring that this is done according to NEPA regulations, 

through coordination with tribal, local and federal agencies, and by following reclamation requirements.   

4.7 Significant Factors or Risks 

Uncertainty exists as to the location and size of the Sleeping Beauty lode claim which is likely to cover a 

portion of the Shamrock Ni-Cu-Co-PGM-Au prospect, the most important one in the area.  The Property 

is located on lands administered by the BLM, by the State of Oregon and to a lesser extent, private 

landowners, which, through the permitting process, may restrict access to, or development of, the 

Property.  The fact of historical prospecting in the local area is not a guarantee of local support for 

exploration and mining.  

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 

PHYSIOGRAPHY 

5.1 Topography, Elevation and Vegetation 

The Property area is mountainous with local relief of 1400 ft.  The lowest elevation is along Evans Creek 

at 1600 ft elevation and the highest point on the Property is along the ridge at the south end of the 

westernmost block of claims shown on Figure 4-2.  The ridges on either side of Evans Creek trend north-

northeast with steep slopes between 20 and 30o. The area to the immediate southeast of the Property 

gives way to more open and subdued topography.  

The Property is densely wooded, featuring a mature mixed conifer forest (Oregon Forest Types).  This type 

generally comprises dominant Douglas fir with yellow pine, sugar pine and incense cedar, depending on 

moisture and slope orientation (Bennett et al., 2013).  Deciduous species such as California black oak, 

Pacific madrone and Oregon white oak occur in areas of shallow or heavy clay soils. Bigleaf maple and 

https://oregonforests.org/node/86
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alder occur locally along streams.  Common understory species include poison oak, Oregon grape, Pacific 

serviceberry, common snowberry, and California fescue.  Several of these typical species were observed 

in the personal inspection.  

A portion of the western end of the Property is covered by a recent burn.   

5.2 Property Access 

Interstate 5 (I-5) passes through Rogue River and Medford within 20 mi of the Property.  This corridor is 

also served by rail traffic.  State Route (SR) 234, which originates near Rogue River and bypasses Medford 

to intersect SR 62 north of it, is the closest major highway to the Property, passing within 15 mi (Figure 

4-1).  

The center of the Property can be accessed from the east or west from major roads and cities on East 

Evans Creek Road.  From Rogue River, a paved road can be taken approximately 6 mi toward Wimer and 

past the town another 10 mi to the property following East Evans Creek Road (Figure 4-1).  The road 

follows a canyon formed along the creek.   From Medford, a series of paved roads can be taken to the 

intersection of Antioch Road and SR 234.  From that intersection, at 12 mi along Antioch Road is the 

intersection of East Evans Creek Road (Figure 5-3).  Turning left at that intersection, the Property boundary 

is roughly 1.5 mi to the west.  More direct access to the Property from Medford is by traveling 14 mi north 

to the intersection of SR 234, then 6 mi west, then 8 mi north on Meadows Road to East Evans Creek Road; 

this road is paved.  

Evans Creek and East Evans Creek Road traverse generally east to west along the approximate center of 

the Property making a pair of horseshoe bends as they cross it.  Scattered ranches, farms and rural 

residential structures are present along the creek and nearby on the southeast and west flanks of the 

mountainous ridges that compose most of the terrain of the Property. 
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Figure 5-3 Property access and infrastructure (Source: Oregon Dept. of Forests) 

Three designated unpaved roads cross portions of the westernmost block of claims, as well as parts of 

other tracks.  These are blocked by locked gates installed by the BLM. The gate on the access road to the 

Shamrock Ni-Cu-Co-PGM-Au and Shamrock Mn prospects crosses private land and is posted “No 

Trespassing.” The BLM would not provide a key to the gates during the personal inspection because the 

claims are not yet active.  Post-inspection, CRC was notified by email that a key would be provided after 

all.  CRC secured access on foot to the southwestern end of the claim block by following the road shown 

as -19.2 in Figure 5-3.  Road 34-2-29 also appeared to be accessible on foot through the same gate.  These 

roads are partly surfaced with crushed rock but require some removal of blowdown timber to make them 

accessible by truck again.  The block of claims forming the northeast portion of the Property only has 

access by tracks on the far eastern edge of the block.  These tracks cross private property and are either 

blocked by gates or posted “No Trespassing. “ 

Medford is the nearest regional commercial airport served by several major commercial airlines, including 

Alaska, Delta, American and United.   
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Rail transport in the Jackson County area is limited to short-line service provided by Central Oregon and 

Pacific (CORP).  This line follows the I-5 corridor passing from the northwest through Medford and into 

northern California (Figure 5-4). 

 

Figure 5-4 Location of railroad lines in Jackson County, Oregon 

(Source:https://www.oregon.gov/odot/Data/Documents/Railroads.pdf) 

The closest rail spur is to the Rogue Valley Terminal (RVT) in White City, located approximately 13 miles 

southeast of the Property in a straight line. 

5.3 Climate 

 Climate data are available for Shady Cove, OR (el. 1404 ft), eight miles away at slightly lower elevation 

(Figure 5-5).   

https://www.oregon.gov/odot/Data/Documents/Railroads.pdf
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Figure 5-5 Average high and low temperatures for Shady Cove, OR (Source: https://www.weather-

atlas.com/en/oregon-usa) 

Freezing temperatures are common in the period December – February.  The hottest months are July and 

August.  Data for Rogue River, approximately 15 miles to the southwest shows similar, but slightly higher 

mean temperatures for each month.   

Average rainfall is approximately 21”/year with 132 rainfall days (Figure 5-6). The wettest month (with 

the highest rainfall) is December (3.46"). The month with the least rainfall is July (0.16").   

  

https://www.weather-atlas.com/en/oregon-usa
https://www.weather-atlas.com/en/oregon-usa
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Figure 5-6 Mean rainfall statistics by month (Source: https://www.weather-atlas.com/en/oregon-usa) 

Snow cover is generally short-lived; however, there are 26.3 snowfall days with average total 

accumulation of 21” (Figure 5-7). 

  

Figure 5-7 Mean snowfall statistics by month (Source: https://www.weather-atlas.com/en/oregon-usa) 

According to verbal communication with personnel at the Medford, OR BLM office, access to the area 

around the Property is generally year-round but can be difficult and/or restricted temporarily during and 

after winter storms, and during the summer fire season.  Exploration activities will be subject to more of 

these interruptions than an operation would be due to the current type and condition of road access. 

5.4 Infrastructure 

Medford is a town of more than 85,000 people within a metropolitan area that hosts a population of 

225,000, the fourth largest metro area in Oregon, according to the 2020 census. Other significant nearby 

centers include Grants Pass, population 40,600 and the smaller towns of Eagle Point, Shady Cove and 

Rogue River.  Most of the population in the region is concentrated along the I-5 corridor and in the towns 

along SR 62.   

The I-5 and SR 62 corridors host a diverse local agriculture- and logging-based economy. Principal 

agricultural activities comprise crops, especially fruit cultivation, and livestock, notably beef cattle.  The 

largest use of cropland is for forage crops.  Most farms and ranches are family-owned; the United States 

Department of Agriculture lists 2,136 farms in the county employing 3,781 or more people directly (USDA, 

2017). The county ranks 21st in agricultural production in Oregon.   The Property and area to the south lies 

in the Southwest District designated by the Oregon Department of Forestry which maintains a district 

office in Medford.  As of 2016, the logging industry accounted for 5,121 jobs in Jackson County. 

 

https://www.weather-atlas.com/en/oregon-usa
https://www.weather-atlas.com/en/oregon-usa
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As of 2018, mining in Jackson County accounted for 0.2% of Oregon GDP and 6.3% of sector GDP producing 

a value of $19,356,000.  This represented approximately 10% of the combined value of agriculture, 

forestry, fishing and hunting in the same period (Figure 5-8). 

 

 

Figure 5-8 Comparison of Oregon mining to other natural resource sectors as percent of state GDP (top) and as 

percent of sector GDP (bottom) 

Other occupations besides the natural resources and agriculture industries and occupations dominate the 

economy of the Medford area.  Figure 5-9 shows a breakdown of employment in Medford compared to 

Oregon by industry: 
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Figure 5-9 Medford area full- and part-time employment totals and percentages by sector compared to whole 

state (Source: https://statisticalatlas.com/metro-area/Oregon/Medford/Industries) 

Healthcare, retail, manufacturing and hospitality account for approximately 50% of the total, whereas 

agriculture, lumber and mining account for only 3.4% of jobs.  Given the size of the metro area and the 

number of sizeable surrounding towns, it is likely that labor and suppliers for exploration and mining can 

be sourced to at least some degree locally. 

Water for historical mining activities on the Property may have been obtained from Evans Creek or other 

nearby springs and feeder streams, but the author has no information about these or about the availability 

of water for future exploration activities. 
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An electrical transmission line follows Ramsey Canyon running southeast to northwest. From its 

intersection with the Evans Creek drainage and road, the distance is approximately 1.2 mi to the Property 

boundary (Figure 5-10): 

 

Figure 5-10 Electrical transmission lines in the vicinity of the Property as of 2020 (Source: 

https://databasin.org/maps/new/#datasets=5e24d5f5c70c4c10be0e5a5eac2f52e5) 

The author did not investigate the capacity of the Ramsey Canyon line but it is clearly a high-voltage 

transmission line.  The nearest alternative lines pass east of the Property in the Medford-Shady Cove 

corridor, further away than the Ramsey Canyon line.   Branch lines that service ranches in Sam’s Valley 

immediately southeast and east of the Property are less than a mile away. 

Aside from proximal paved highway access, there is no other infrastructure on, or near, the Property.  

Sites appropriate for processing plant, tailings and operations facilities, and water rights to operate them 

may be potentially available and will have to be evaluated; the Qualified Person is not aware of any current 

or historical studies that identify or evaluate potential sites and water resources. 
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6 HISTORY 
The Property is located within the Meadows mining district on the east flank of the Klamath Mountains 

of southwest Oregon.  Gold, discovered in 1852 in Jackson County, was initially the target of prospecting 

and mining in the region.  Quicksilver was discovered in the Meadows area in 1878 for use in the gold 

placer mines (Brooks, 1963) and it is the principal commodity produced from the district to date.  World 

War I stimulated demand and led to the first recorded production which began to fade by 1919.   In 1940, 

the focus of prospecting included critical metals for the war effort; e.g., chromite, manganese and 

antimony.   A very small lot of manganese may have been shipped for processing from one of the prospects 

on the Property.  CRC is unaware of any historical mineral resource estimates for the Meadows district 

properties and there are no current mineral resources or mineral reserves for the Shamrock Property. 

6.1 Previous Operations 

The Meadows mining district originally comprised primarily a group of mercury prospects developed early 

in the pre-World War II period.   Approximately 30-35 flasks of mercury from cinnabar ore were extracted 

by 1943 from the Chisholm claims (Figure 6-11), a block of more than 20 claims held in Sections 17 and 20 

of T34S, R2W, at least partly within the current Shamrock Property.  Development consisted of pits, cuts 

and short tunnels in several locations on the claims (DOGAMI, 1943).   The mine was active at least as 

early as 1916 when it was described by Parks and Swartley (1916).  
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Figure 6-11 Historical mines and prospects in the vicinity of the Shamrock Property (Source: DOGAMI) 

North of the Property, the War Eagle Mine commenced production in 1917 and was the main producer in 

the Meadows mining district. It is reported to have produced 565 flasks of mercury by 1927 (Schuette, 

1938).  The mine produced sporadically from two working levels for a total reported production of 640 

flasks through 1937 and was worked at various times through at least 1960 (Brooks, 1963).  In the mine, 

cinnabar ore associated with arsenical marcasite occurs in a steeply dipping fault zone cutting the May 

Creek Schist.  Mercury-bearing coal seams up to 4 ft wide were later discovered east of the War Eagle 

Mine in Payne Cliffs Formation (Wiley and Hladky, 1991).  The underground mine, comprising a decline 

and workings driven along the seams, is called the War Eagle Coal area.  Small-scale production occurred 

from these workings through 1946.   

East of the Property, extensive development of the Dave Force Mine workings was undertaken prior to 

1934 (Wells, 1934), and possible very minor production of mercury was made; however, inspections of 

the mine suggested any production was low-grade.  Mineralization appeared to follow a fault zone that 

cut Payne Cliffs Formation, a sequence of tuffaceous sandstone and shale.   

A 12-ton shipment of manganese is said to have been produced from the Evans Creek prospect in the 

1940s (Appling, 1958). 
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6.2 Exploration and Development 

Exploration in the Meadows District was apparently restricted to surface inspections, prospect pits and 

cuts, underground development and sampling by individual prospectors and small companies until 1949.  

The USBM and Freeport Exploration performed small drilling programs.  Some placer gold prospecting or 

mining may have occurred nearby along Evans Creek, but no records were found to support this. 

Besides mercury exploration and production, four adits and a 60 ft-deep inclined shaft were excavated on 

nickel-copper showings at the Chisholm Copper prospect, now called the Shamrock (Figure 6-11) or 

Shamrock Ni-Cu-Co-PGM-Au, located in Section 19 of T34S, R2W.  The Shamrock, a portion of which is 

included in the Shamrock Property perimeter, was first prospected in the period 1900 to 1929, exposing 

oxidized copper and nickel mineralization (Hundhausen, 1952).  A separate group of outcrops 600 feet 

away with oxidized nickel-copper showings were discovered around 1920 according to Ramp (1978). In 

1948, new owners connected the main adit to the shaft to drain it and encountered sulfide nickel-copper 

mineralization on that level.  Extensive underground development was undertaken during 1949 and 1950 

by the U.S. Bureau of Mines (USBM) for nickel, copper and other metals; there is no record of production 

from the Property.   

A plan of the surface is excerpted from the USBM report in Figure 6-12: 
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Figure 6-12 Map of surface works and diamond drill holes, 1949-50 Shamrock USBM program (Source: 

Hundhausen, 1952) 

Surface development comprised 4000 ft of access road from the East Evans Creek County Road, 

topographic and geologic mapping, five bulldozer trenches and surface sampling.   Drifting and cross-

cutting underground composed 396 ft of development, including rehabilitation of existing track and pipe 

(Figure 6-13).  Each development round was sampled and assayed.  The underground development, 

comprising three 50 ft-spaced levels and an inclined shaft, succeeded in tracing a tabular structure called 

the “Mine Orebody” from 3 to 25 ft in thickness which was mineralized with nickel-copper oxides or 

sulfides over a strike-length of 80 to 100 ft and 75 to 100 ft on the dip.  Total underground development 

was reported to be approximately 1500 ft. 
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Figure 6-13 Map of underground workings and diamond drill holes, 1949-50 Shamrock USBM program (Source: 

Hundhausen, 1952; north rotated to face left) 

USBM has drilled eleven surface and underground diamond drill holes totaling 3,419 ft.  Core and sludge 

have been analyzed for nickel, copper, gold and silver.  The USBM report includes cross-sections for four 

2-hole drill fences.  Three of these, comprising fences for DDH 2-4, 6-8 and 9-10 appear to define, with 

the inclusion of the up-dip surface outcroppings, a mineralized body hosted by a norite dike which extends 

a minimum of 325 ft along strike and 200 ft on dip, and with highly variable thickness.  The section on 

DDH 2 and DDH 4 (Figure 6-14) shows that folding or faulting impact the dip projection of the mineralized 

structure, also noted on the other two fences.   

Although only a brief description of the Mine Orebody is given in the USBM report, and no mention made 

of the mineralization encountered in the other drill hole fences, the interpretation in the previous 

paragraph can be corroborated with the notations and projections shown on the USBM surface plan in 

Figure 6-12. 
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Figure 6-14 Cross-section on diamond drill holes 2 and 4, 1949-50 Shamrock USBM program (Source: 

Hundhausen, 1952) 

The strike of the body appears to be northeasterly with a moderate overall southeast dip, broadly 

concordant with the orientation of foliation in the May Creek Schist. The interpretation of the fourth drill 

hole fence, comprising underground holes DDH 3 – 5, shows mineralization traceable 120 ft downdip, but 

with several small displacements by thrust faults dipping southwesterly.  The deeper of the two holes cut 

the projection of the structure but was presumably barren and not assayed.  The zone cut in these holes 

and prospected on the surface is either a separate, parallel mineralized dike or a faulted segment of the 

zone tested in the other drill hole fences. 

Another 35 shallow augur holes were drilled from the surface to test for extensions of the main structures 

obscured by soils formation over bedrock. This succeeded in tracing the mineralized outcrop 130 ft further 

along strike.  The better mineralization was reported to contain a rough average of 0.07% cobalt, and a 

200-lb composite sample submitted for metallurgy which contained 1.1% Cu and 1.3% Ni averaged 0.03 

oz/t, Pt as well.   

The USBM paper includes an assay map (Hundhausen, 1952; Figure 5) showing underground chip sampling 

results for copper and nickel.  The values encountered ranged from nil to 2.2% Cu with 2.7% Ni.  Various 

other reports and assay certificates contained in the DOGAMI archives, including ones generated by the 

DOGAMI laboratory in operation in the 1940s, confirm the presence of copper, nickel and cobalt with 

traces of gold and silver from sampling conducted by DOGAMI geologists, and also the owner of the 

Shamrock prospect claims in 1948. 
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Miscellaneous letters, faxes, partial assay certificates and memos in NWN’s possession suggest that 

Shamrock was explored by Freeport Exploration in 1986 and 1987 with a possible emphasis on its platinum 

potential.  Freeport may have staked 40 lode claims, conducted geologic mapping, surface and 

underground sampling, and a ground magnetic survey.  Freeport may have drilled four reverse-circulation 

drill holes in 1987 to depths between 310 and 420 ft totaling 1,350 ft.  Partial assay certificates attributed 

to this work that were available in the NWN files suggest that some anomalous Pt, Pd, Cu and Ni 

mineralization was encountered.   Documentation of the work is insufficient to make any conclusions 

about the scope and findings of the program. Some geochemical sampling and VLF geophysical surveys 

were apparently conducted by unspecified companies in the period 1989 to 1997 (Mineral Explorations, 

1999).   

Several occurrences of manganese occur in the Meadows mining district, and two historical prospects 

occur on the Shamrock Property (Figure 6-11).  The Shamrock manganese deposit is exposed in cuts above 

East Evans Creek Road.  Several pits and trenches are said to expose up to three irregular pods of 

rhodonite several feet in diameter with a steep dip (Appling, 1958).  According to the USBM report, 77 

tons were produced from one of the pods and 12 tons from another.  The USBM removed 101.5 tons of 

ore for metallurgical testing in 1952 and 1953.  Results for four bulk samples ranged from 23.1 to 32.3% 

Mn and 2.06 – 3.70% Fe.  Similar occurrences are reported at the Evans Creek manganese prospect within 

the Property perimeter, and the Big Jim prospect, the latter located just north of the Property. 

Lenses of quartz-rhodonite in a zone 205 ft long and 5 to 15 ft wide over an elevation range of 100 ft were 

explored at the Evans Creek prospect in 1942 with 55-ft adit driven on ore and several shallow trenches. 

The largest pod exposed extended to a depth of 8 ft.  Sometime in the period 1942 to 1958, the USBM 

improved the road access, completed geological mapping covering four acres, 700 ft of trenching, and 

trench sampling with a specially equipped rock drill (Appling, 1958).  A diamond drill hole tested the 

projection of mineralization 38 ft under the adit and was completed to 119 ft.  No mineralization was 

encountered. 

7 GEOLOGICAL SETTING AND MINERALIZATION 
The mountains of southwest Oregon comprise a collection of accreted island arc terranes, progressively 

younger to the west, which were accreted to the North American continent in several stages during the 

Mesozoic Era.  Accretion of material in the Gorda plate occurred along the Cascadia subduction zone by 

which material from the oceanic plate was thrust underneath earlier accreted terranes and the Continent.  

In the process, lighter crustal material from the subducting slab scraped off the slab and thrust over it 

westward (Figure 7-15). 
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Figure 7-15 Schematic vertical cross-section across southwestern Oregon (Source: Allura, J.D., 2021) 

These terranes, separated by clearly demarcated suture zones, collectively compose the Coast Range, 

Klamath Mountains and the Cascade Range (Figure 7-16).   

 

Figure 7-16 Geologic map of Oregon showing present-day physiographic zones of southwest Oregon (Source: 

modified from Walker and MacLeod, 1991) 
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The history of the Klamath Mountains is long and varied, consisting of sea floor spreading, translation, 

convergence, structural thickening, igneous intrusion, and metamorphism that extends from recent time 

back through the Paleozoic Era and possibly into the Precambrian. 

7.1 Regional Geology 

The Shamrock Property lies on the eastern flank of the Klamath Mountains, which in southwestern Oregon 

comprises mostly Paleozoic to Jurassic age rocks that were accreted offshore, metamorphosed, and then 

collided with the North American continent at a later time.  The easternmost Klamath terranes are termed 

the Western Paleozoic and Triassic belt, and these contain the Applegate and May Creek terranes.  

Protoliths include pillow basalts, flysch, gabbroic intrusions and peridotites, and their metamorphic 

equivalents such as serpentinites.  They also include the May Creek Schist, considered part of the 

Applegate Group (Figure 7-17), a formation which is exposed over much of the area around the Shamrock 

Property.  

 

Figure 7-17 Southwest Oregon portion of digital geologic map of Oregon showing terrane boundaries and major 

rock groups (Source: https://gis.dogami.oregon.gov/maps/geologicmap/) 
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The May Creek Schist comprises schistose and gneissic layered metasediments and metamorphosed mafic 

igneous intrusions, now amphibolite. Fine- to medium-grained quartzite, slaty quartzite, quartz-mica-

plagioclase-garnet schist, and subordinate calcareous intervals represented by quartz-diopside-

clinozoisite-calcite-tremolite/actinolite schist compose much of the metasediments (Donato, 1991).  The 

metasediments grade into volcanogenic metasedimentary rocks, including tuffaceous mafic 

metasandstones and metagraywackes.  The May Creek Schist may represent the remnants of a back-arc 

basin.  The formation appears to be thrust over a thick sequence of amphibolite to the northwest.   

The May Creek Schist and amphibolite appear to be close in age because they have the same amphibolite 

facies metamorphic grade (Donato, 1991).  40Ar/39Ar age determinations for hornblendes in the 

amphibolite yield ages of 145 Ma.  The protolith for the schist is considered older than this age. 

Cretaceous Age plutons of composition gabbro and quartz diorite to granite and pegmatite, representing 

partial melting of crust, cut through the older rocks in the terranes and had an additional annealing effect.   

After the accretion phase, erosion of the Klamaths generated marine sandstones and mudstones of the 

Late Cretaceous Hornbrook Formation along its flanks.  These are exposed in the Bear Creek Valley which 

flanks the east side of the Klamath Mountains southeast of the Shamrock Property.  It formed due to the 

erodibility of the less competent Cretaceous sedimentary rocks, regional tilting and uplift. 

Geologic structures are generally inferred in the region by the mapped distribution of geologic units, 

faults, lineaments, folds, axial planar foliation, and bedding attitudes. Fault zones seldom crop out due to 

cover. Deep structures are inferred from regional geologic features that define a stack of thrust sheets 

made up of collapsed continental margin facies and exotic terranes. These west-verging, east-dipping 

imbricate terranes generally young to the west (Wiley et al., 2011).    

After a hiatus and depositional gap in the Paleocene and Eocene Epochs, a renewed period of uplift and 

erosion occurred leading to the deposition of the Payne Cliff Formation (~48 to 34 Ma) in the Eocene 

Epoch, a series of immature sediments deposited by mature streams (Wiley et al., 2011).   Source rocks 

for the formation were the Klamath Mountains, Idaho to the east, and the Sierra Nevada to the southeast.   

As subduction continued, folding of the accreted rocks occurred.  The Western Cascade volcanoes formed 

in the period 43 to 19 Ma).  Volcanoes from this period are highly eroded but they left sheets of tuff; e.g., 

Colestin Formation (~35 to 30 Ma), that both interfinger and overlie the Payne Cliff Formation.  The Roxy 

Formation (30 to 23 Ma) overlies the Eocene-Oligocene formations and consists of lava and debris flows 

with minor tuff, probably derived from shield volcanoes that are now highly eroded.  Violent volcanic 

activity featuring a mix of shield volcanoes and calderas led to deposition of the Wasson Formation (23 to 

19.5 Ma) and Heppsie Formation, the former comprising primarily ash flow and airfall tuff, and the latter 

primarily lava and debris flows.  This marked the close of the Western Cascade volcanoes period and 
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regional folding. The Western Cascades volcanics were tilted to the east either continually, or at different 

times, from at least 60 Ma to at least 25 Ma, and possibly later.   

Shield volcanoes and lesser stratovolcanoes of the high Cascade mountains lie to the east of the Klamath 

mountains and Bear Valley.  Most of these are 1 Ma or slightly older but occur as old as 7 Ma.  Crater Lake 

caldera is one of these and was active at least up to 1 Ma.  The volcanics of the high Cascades are not 

noticeably tilted and thus contrast notably from the older Western Cascade volcanic units.  Erosion of the 

Cascade and Klamath Mountains continues to the present and has resulted in the valleys filling slowly with 

alluvium, creating locally prominent erosion terraces.   

7.2 Local Geology 

The Shamrock Property lies within the Boswell Mountain 1:24:000 quadrangle which has been mapped 

by geologists and published by DOGAMI (Wiley and Hladky, 1991).  It straddles the boundary between 

accreted metamorphic rocks of the Klamath Mountains, 

primarily the May Creek Schist, and the sedimentary rocks 

probably eroded from them, composing the sedimentary rocks 

of the Upper Eocene Payne Creek Formation of the Applegate 

Group.  The May Creek Schist was thrust over the oldest 

amphibolite and serpentinites. The contact of the Payne Creek 

Formation and May Creek Schist is an angular unconformity.  A 

sizeable composite pluton of Jurassic-Cretaceous age 

comprising gabbros, quartz diorites, and pegmatite dikes 

intrudes both older formations, aligned along a northeast 

trend. Wiley and Hladky (1991) provide a time-stratigraphic 

column to accompany the Boswell Mountain quadrangle 

geologic map (Figure 7-18). 

A prominent feature of the local geology is the pronounced 

northeast trend of outcrops and foliation measurements 

within the Klamath terrane formations (Figure 7-19).  

Foliations in the May Creek Schist generally dip to the East 

(Figure 7-20).  Locally, normal faults mark the contact between 

the older rocks and the Payne Creek Formation; elsewhere it is 

an unconformable contact.  The pluton on the southeast flank 

of the area may have intruded along a northeast-striking fault.  

Within, and adjacent to the perimeter of the Property smaller 

bodies of presumed Jurassic intrusive rocks occur, including a 

Figure 7-18 Time-stratigraphic column for 

the Boswell Mountain quadrangle (Source: 

Wiley and Hladke, 1991) 
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norite, a type of gabbroic rock with hypersthene as the dominant pyroxene mineral, at the Shamrock 

prospect.   

 

Figure 7-19 Local geology plan of Shamrock Property 
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Figure 7-20 Local geology section A-A' (Source: modified from Wiley and Hladky, 1991) 

A thrust fault in the May Creek Schist follows a portion of the Evans Creek drainage just northwest of the 

Property but is not marked by a lithologic break. 

Remnants of older alluvium occur at the east end of the map area of Figure 7-19.  Deposits of younger 

alluvium occur in the creek valleys such as along Evans Creek.  Landslide deposits occur along steep slopes 

flanking the Evans Creek drainage. 

The density of foliation measurements on the map gives an idea of the location of the outcrops; much of 

the area is covered with vegetation and thin soils preventing detailed tracing of contacts. 

7.3 Property Geology and Mineralization 

USBM and DOGAMI reports provide some geologic observations and mapping at the various prospects on 

and near the Property. These prospects include the Shamrock Ni-Cu-Co-PGM-Au, Chisholm mercury, 

Evans Creek and Shamrock manganese prospects discussed in Section  6 (History). 

The Shamrock Ni-Cu-Co-PGM-Au prospect, located at least partially on the Property, is the prospect of 

most interest and historical development.  Here, the May Creek Schist foliation strikes northeast with 

generally southeast dips locally reversed by folding and shearing.  Hundausen (1952) describes the 

lithologies in the following paragraphs:  

“Typically, the schist is a fine-grained, blue gray quartzitic rock containing hornblende and mica, locally 

exhibiting lit-par-lit injections of silica and feldspar. 

The schist has been intruded by various types of igneous rocks, including peridotite, norite, hornblende-

quartz diorite, pegmatite and granodiorite.  The peridotite and related serpentinite rocks were found in 

the diamond-drill holes as narrow dikes and asbestos veinlets.  The quartz-diorite occurs as dikes cutting 
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the schist at small angles.  These diorites are massive, hard rocks broken by joints in rather definite 

patterns.  

Short, narrow pegmatite dikes are numerous, especially along thrust faults in the mine area.  The dikes 

strike about N 10o E and dip about 50o to the west.  Movements along the thrust faults in places offset the 

pegmatite dikes, causing them to thin or overlap.   

Lit-par-lit injections in the schist are minute quartz-feldspar intrusions.  All stages of this intrusive action 

may be seen in the drill cores, from minute veinlets to almost complete replacement of the schist.  The 

feldspar crystals seem to be related in size to the width of the pegmatite intrusion; the smaller the 

intrusion, the smaller the feldspar crystals, and vice versa.   

No large granodiorite bodies were seen in the mine workings or drill cores, but some metamorphosed rocks 

near igneous contacts, particularly with norite and pegmatite, have a granitic appearance. 

Quartz-rhodonite masses or dikes of irregular lengths and widths occur in the mine area; but their relation 

to the nickel ore, if any, is not known.” 

The mineralization can be traced approximately 1500 ft from north to south and 500 ft east to west, a 

distance which includes the two mineralized zones encountered by surface and underground 

development, and drilling discussed in Item 6.2. According to the USBM report, mineralization is 

associated with a norite dike that possibly crosscuts the schist to some degree.  Weak sulfide 

mineralization is disseminated in the schist.  The strongest mineralization occurs in coarse-grained norite.  

The sulfide mineral paragenesis consists of pyrrhotite, chalcopyrite and pentlandite. Magnetite and 

chlorite are also present.  Pyrite is found among gangue minerals based on petrography performed on the 

USBM metallurgical sample.  The mineralization apparently comprises sulfides as disseminations, blebs, 

veinlets and masses in the norite and extending out into the surrounding host schist.  The dike appears to 

be faulted and offset by faulting, as discussed in 6.2.  Near-surface oxidation is strong, and where present, 

obscures host rock and mineralization textures, leaving gossan.  Quantities of both weathered and fresh 

rock were encountered in the underground development; in two cases described the transition to fresh 

rock is abrupt. 

Sulfide mineral paragenesis and paragenetic sequence described for the USBM study of a metallurgical 

composite conclude that pyrrhotite is the first sulfide which replaced wall rock. Pentlandite was 

introduced later along fractures replacing pyrrhotite.  Chalcopyrite is in the list of minerals detected but 

its position in the sequence is not noted.  A composite 200-lb sample of representative ore contained 1.3% 

Ni, 1.1% Cu, 0.7% Co and 0.3 opt Pt.  Graphite present in the sample complicated flotation, and separate 

nickel and copper concentrates could not be achieved.  A bulk flotation product recovered 92.3% of the 
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nickel, 89.4% of the copper, and 51.3% of the platinum, assaying 3.2 Ni, 2.4% Cu and 0.04 opt Pt, rejecting 

approximately 60% percent of the original ore as tailings.  

The USBM report mentions the discovery of a 4 ft-wide vein of nickel sulfide in a road cut 500 ft southwest 

of the surface outcrop developed by prospecting to that time (1952).  It also mentions that a bulldozer cut 

was made on a soil anomaly (augur drilling) 500 ft north of the mine workings, to no effect.  These 

prospects may lie partially, or wholly, within the Shamrock Property. 

The Chisholm group of mercury prospects (Figure 6-11, Figure 7-19) occurs in sheared and faulted 

sandstone of the Payne Creek Formation near or along its faulted contact with the May Creek Schist.  

According to Brooks (1963), workings are driven along the contact and locally passed into the schists.  

Several feet of gouge mark the contact which dips eastward between 25o and 50o.  Wells (1934) reports 

that slickensides in the fault are oriented 15o NE. The main shear has not been exploited; mercury 

mineralization is sporadically encountered in smaller, diverging faults that extended into the overlying 

Payne Creek Formation associated with limonite and a few seams of quartz.  The mercury-bearing 

minerals are cinnabar with local metacinnabar and native quicksilver. Rhodonite is found in one of the 

adits on the prospect.   

The Evans Creek prospect, as described by Appling, 1958, features manganese mineralization that occurs 

in small, discontinuous lenses and pods within the May Creek Schist in a zone 205 ft long and 5 to 15 ft 

wide and exposed in a zone encompassing 100 vertical feet (Figure 7-21).   
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Figure 7-21 Evans Creek manganese prospect (Source: Appling, 1958, fig. 17) 

Quartzite beds found in the quartz-mica schist preferentially host the mineralization.  Foliation appears 

to be parallel to bedding.  The thin-bedded schist is tan to rust-red and is soft compared to the darker, 

manganese-oxide-stained quartzite.  Attitudes of both rock types are similar with moderate-to-steep dips 

to the southeast. Several north-trending and steep-dipping faults cut the bedding.  The mineralized pods 

of rhodonite are apparently surrounded by a rind of quartz; it is not clear if they exactly follow 

bedding/foliation or crosscut it to some degree.  Small bodies of quartz diorite and pegmatite also occur 

in the area.  These include apparent sill-like bodies of highly clay-altered pegmatite exposed in adits and 

found to be closely associated with some of the rhodonite mineralization. 

The manganese occurrence at the Shamrock manganese prospect is similar to that of Evans Creek.  Pods 

of rhodonite are hosted by quartzite beds within the May Creek Schist and are associated closely with sills 

of pegmatite at the quartzite-schist contact.  The mineralization and bedding appear to strike northeast 

but may be folded because measured dips range from moderately southeast to moderately northwest.  

Besides rhodonite (MnSiO3), alabandite (MnS) has been identified along with widespread oxides of 

manganese on fractures in the wall rocks. 
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8 DEPOSIT TYPES 
It is evident from the discussion in the previous sections that three types of metal mineralization, nickel-

copper-cobalt-PGM-gold, manganese, and mercury occur within and/or adjacent to the Shamrock 

Property.  The nickel-copper-cobalt-PGM-gold and the manganese prospects occur within the May Creek 

Schist and/or intrusive bodies cutting the schist, suggesting that they are Jurassic in age or older.  The 

relationship of the manganese deposits to the sulfide deposits is unclear.  The mercury deposits are clearly 

younger than the other types.  

8.1 Nickel-Copper-Cobalt-PGM-Gold Deposits 

Models and classification schemes published by various authors for nickel deposits are diverse and 

evolving, emphasizing to different degrees or specificity attributes such as genesis, tectonic settings, age, 

degree and/or type of metallization or sulfide content, host rock composition, and deposit geometry.   

Schulz et al. (2010 and 2014) group magmatic sulfide-rich deposits Ni-Cu±PGE deposits related to mafic 

and/or ultramafic dike-sill complexes as a distinct type (red bars in Figure 8-22): 

 

Figure 8-22 Nickel resources for the fifteen largest deposits worldwide as of 2006 (Source: Schulz et al., 2014) 

Magmatic sulfide-rich deposits are Precambrian to Late Cretaceous in age, and many occur in 

intracontinental rift environments within large igneous provinces such as ones featuring flood basalts 

generated by melting of mantle rocks.  The Noril’sk deposit in Russia, the largest magmatic deposit in the 

world, is a tonnage outlier in this category, and like most of the large deposits, is associated with rifting 

and extension of the Earth’s crust.  Most economic deposits of this type are middling or small compared 

to other subtypes in the magmatic category.  For the category as a whole, some deposits contain, or 

produce, by-products such as Co, Au, Pt and Pd, and a few produce Ag, S, Se and Te.  Sulfide minerals may 

contain anomalous deleterious elements such as As, Bi, Hg, Pb, Sb and Zn.  
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A small number of deposits are found in an orogenic setting like the Klamath Mountain setting that 

involves subduction and accretion at a convergent continent margin.  Using the classification of an earlier 

classification scheme by Page (1986), known Ni-Cu deposits of the synorogenic type have tonnage ranges 

between <35K tons up to 50M tons, Ni grades from <0.2% to 2.5%, and Cu grades from 0.1% to 1.7%.  

Notable examples cited by him are Lynn Lake (Manitoba) and Giant Mascot (British Columbia) among 32 

entries included in the synorogenic type.   

Host rocks for Ni-Cu-PGE types vary from mostly small-to-medium-size mafic-to-ultramafic dikes and sills 

to funnel-shaped differentiated or layered intrusions.  In some cases, the dikes appear to serve as conduits 

that feed the larger magma bodies.  Some authors have further described “conduit-type massive sulfides” 

and “nickel deposits in blade-shaped intrusions” as another subtype or subtypes relating the geometry of 

the intrusions to features of the orebodies formed in them (Ripley, E.M., 2014; Barnes and Mungall, 2018). 

The Ni-Cu-Co-PGM-Au sulfide deposit exposed at the Shamrock prospect has features typical of both 

synorogenic deposit subtypes related to convergent margins and those associated with dikes.    It lies in a 

similar setting to the Giant Mascot Ni-Cu-PGE deposit, the only past producing nickel mine (1958 to 1974) 

in the Canadian Cordillera (Manor et al., 2016), and shares some mineralization features as well, such as 

hosting by dikes (Figure 8-23).    
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Figure 8-23 Example of Giant Mascot Ni-Cu orebody (Source: Manor et al., 2016) 

 

Figure 8-23 can be compared to Figure 6-14, the cross-section through Shamrock drilling performed by 

the USBM.  Shamrock is the only known sulfide nickel deposit of these types known so far in Oregon 

(Ramp, 1978). 

Other possible analogs to the Shamrock are the several Ni-Cu-PGM deposits hosted by mafic-ultramafic 

dike swarms in the Central Asian Orogenic Belt formed in a subduction setting (Wei et al., 2013).  The 

Nickel Mountain deposit in British Columbia, a geographic and age analog for Shamrock, occurs in an 

orogenic rift between plates caused by strike-slip faulting, perhaps a hybrid of the orogenic and more 

common rift settings (Lightfoot, 2020).  A gabbroic complex of Jurassic age and enclosing sediments host 

Ni-Cu-Co-PGM-Au mineralization in a series of lenses.  The Eagle’s Nest deposit, Ontario, a feeder dike-

hosted Archean Ni-Cu-PGM deposit, may also have occurred at an active continental margin, but the 

tectonic setting is complex (Mungall et al., 2010).   

Figure 8-24 depicts the development and shape of a typical basalt dike and conduit type massive sulfide: 

 

Figure 8-24 Development of a conduit-type sulfide deposit (Source: Shulz et al., 2014 modified from Naldrett, 2010, 

fig. 5) 

Pyrrhotite, magnetite, chalcopyrite and pentlandite are common dominant mineral assemblages in 

magmatic Ni-Cu-PGM deposits. Mineralization style ranges from disseminated sulfides and oxides to 

networks to massive sulfide.   
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Prospecting guides applicable to the convergent margin setting will vary from those that apply to larger 

nickel deposits. The latter feature an association with large igneous provinces with evidence of primitive 

Mg-rock melts, tholeiitic magmatic rocks on or near the edges of ancient cratons, and rifting.  Dike-related 

magmatic deposits in the orogenic setting are hard to find due to their small size and irregular geometry.  

Features common to all high-grade magmatic nickel-copper-PGE deposits are association with deep-

seated, penetrating faults that provide avenues for magma, small- to medium-sized, differentiated mafic 

and ultramafic dikes, sills and plugs, and sulfur-bearing crustal rocks.  Areas mapped broadly as Kji 

(Cretaceous and Jurassic intrusives) on the Boswell Mountain and adjacent quadrangles should be 

investigated for additional mineralized conduits like the Shamrock norite dike, and for larger 

differentiated and potentially mineralized mafic-ultramafic intrusive bodies or complexes associated with 

feeder dikes. 

Local prospection methods include mapping, soil geochemical grid sampling, stream sediment sampling, 

ground surveys such as magnetic, induced polarization (I.P.) or time-domain electromagnetic surveys to 

detect ultramafic intrusions and mineralized conductors.  Airborne magnetic, electromagnetic (Pulse-EM, 

VTEM), and possibly gravity surveys may be useful on a district scale to identify intrusions and sulfide 

mineralization over larger areas.  VTEM with tight line spacing (e.g., 100m or less) may be helpful in 

distinguishing between graphite and massive sulfide mineralization in smaller bodies typical of the deposit 

type, and modeling will also provide magnetics information useful for mapping faults and lithologies.  

Some experimentation with various geophysical methods may be necessary to determine the best 

combination of prospecting tools for Shamrock. 

Exploration at the Shamrock Ni-Cu-Co-PGM-Au prospect could begin with efforts to trace the 

mineralization documented in the historical work both downdip and along strike using the prospecting 

methods suggested in the previous paragraph. 

8.2 Manganese Deposits 

Manganese deposits are not a current focus of exploration on the Shamrock Property but are mentioned 

due to their proximity to the nickel-copper prospects.  Manganese deposits exposed on the Shamrock 

Property and discussed in Section 6 (History) share characteristics of a Franciscan-type deposit model as 

proposed by Mosier and Page (1988).   This is a hybrid category according to their proposed classification 

because it includes deposits that occur in both seafloor and back-arc environments (Figure 8-25).  Either 

the island arc or back-arc environments probably best characterize the setting in which the May Creek 

Schist was deposited and where metamorphism occurred.  The Franciscan type includes descriptions of 

mineral assemblages that include rhodonite, i.e., manganese silicates, but these apparently comprise a 

small percentage of deposits in this broad category, nevertheless.   
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Figure 8-25 Tectonic settings for various types of manganese deposits (Source: Mosier and Page, 1988) 

Trask et al. (1943), in their discussion of manganese deposits of California, state that most of the deposits 

that occur in Siskiyou County, the county adjacent to Jackson County, Oregon, feature rhodonite, either 

in chert or in fine-grained quartzite that appears to be metamorphosed chert. They cite the deposits of 

Maryland Bar as typical, where rhodonite layers alternate with quartzite.  Manganese deposits of the 

Franciscan type are relatively small compared to the others; 90% of the deposits inventoried by Mosier 

and Page contained <15,000 tonnes.   

In his review of the manganese deposits of southwestern Oregon, Appling (1958) summarized the deposits 

as follows: 

“On the basis of mineral content the deposits can be divided into three groups: Manganese silicate 

deposits, manganese oxide deposits, and manganiferous iron deposits.  Generally the oxides occur along 

the coast in the Curry-Coos County area, the manganiferous iron deposits are in the Josephine-Douglas 

area, and the manganese silicates are found in both the Josephine-Douglas and Jackson County areas.  The 

deposits are characteristically irregular in form and usually small.  Most silicate and manganiferous iron 

deposits are in in metasediments of Triassic (?) age.”   

The author also notes that the silicate deposits usually are superficially altered to unspecified manganese 

oxides.  He also suggests that the silicate deposits are sedimentary in origin and the rhodonite formed 

later as a product of metamorphism.   



TECHNICAL REPORT SUMMARY FOR THE SHAMROCK PROPERTY, JACKSON COUNTY, OREGON 

 
 

44 
 
 

8.3 Mercury Deposits 

A series of mercury deposits occur within several hundred feet, or along, the eastern contact of the older 

rocks with the Eocene Payne Creek Formation along a two-mile trend, and partly within the latter, making 

them Tertiary in age, and is probably due to hydrothermal deposition related to Tertiary volcanism.  The 

presence of gangue minerals chalcedony and marcasite, and mineralization controls such as faults and 

sheared contacts, support this hypothesis.  Mercury deposits are not expected to be a focus of exploration 

plans. 

9 EXPLORATION 
NWN has not yet undertaken any exploration activity on the Property. 

10 DRILLING 
NWN has not yet undertaken any drilling programs on the Property. 

11 SAMPLE PREPARATION, ANALYSES AND SECURITY 
NWN has not yet undertaken any sampling programs.   

12 DATA VERIFICATION 
Donald Cameron (CRC) performed his own data verification with respect to the Property. He reviewed 

information provided by NWN comprising copies of claim recordation with Jackson County, government 

publications, government and public domain websites, and historical information in the form of notes and 

informal reports.   

 

The BLM mineral claims database was accessed to check the lode claim status.  The status of the claims is 

currently listed as “Filed” but not active according to the database; the regional BLM office is a year behind 

in validating and “activating” mineral claims per verbal communication from the Medford office. 

 

Given the early stage of the Property, most of the data verification was performed by way of the personal 

inspection, conducted on the 15th and 16th of March 2023.  Data verification was oriented to align with 

current CIM Mineral Exploration Best Practice Guidelines (CIM_Council, 2018).   

12.1 Claim Status and Permits 

CRC reviewed receipts for 2023 BLM claim fees and compared the list of claims and lots to maps of the 

claim block, finding no discrepancies.  CRC plotted the perimeter of the claim block based on claim corner 
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waypoints and compared the plot to the description on the claim certificates filed with the BLM and 

Jackson County.  CRC attempted to find claim posts and obtain coordinates with a handheld GPS to 

confirm their location.  The plot of claims is approximate and subject to ground verification and survey by 

a licensed surveyor.  However, the Qualified Person (CRC) is not an expert on either land or permitting 

issues and offers no expert opinion about the claim, permit and environmental status; he has relied on 

information supplied by NWN.  Apparently, there are two areas where claims senior to the NWN claims 

exist; one a placer claim, and the other, a group of two lode claims staked over the Shamrock Ni-Cu-Co-

PGM-Au prospect. 

CRC is not aware of any permits in place for exploration activities within the area covered by lode claims. 

12.2 Document Review 

NWN has compiled a library of information obtained from various sources, including publications dating 

back 75 years and maps and reports from government agencies, as well as fragmental information from 

various consultants and companies that performed some exploration after the involvement of the USBM 

and up to 1999.  These, and other documents discovered in the public domain by CRC, were reviewed for 

information relevant to this report.  Government reports and maps were found to be the most complete 

and reliable sources of information about the bedrock geology and historical activity in the region and on 

the Property.   

12.3 Data Compilation 

CRC obtained public domain topographic and geologic maps to use as a base for overlaying and validating 

project data.  Several historical map images constructed in a local coordinate system were registered to 

the NAD83 Zone 10 datum using Micromine software to provide context for the review of historical and 

current information.   

12.4 Personal Inspection and Sampling 

CRC made a personal inspection of the Property on March 15 and March 16, 2023. The main objectives 

were to verify the location of the Shamrock Property claims on the ground and relative to the historical 

work performed, the property geological setting and mineralization styles, access and infrastructure.  As 

is usual in these inspections, critical features and inspection points were chosen to represent the whole.  

Specific verification tasks in the personal inspection performed by CRC are discussed in the following 

subsections. 

12.4.1 Nature and Extent of Surface Access to the Claims 

Three designated unpaved roads cross portions of the westernmost block of claims, as well as parts of 

other tracks.  These are blocked by locked gates installed by the BLM.  The gate on the access road to the 

Shamrock Ni-Cu-Co-PGM-Au prospect initially crosses private land and is posted “No Trespassing”.  The 

BLM would not provide a key to the gates during the personal inspection because the claims are not yet 
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active.  Post-inspection, CRC was notified by email that a key would be provided after all.  CRC secured 

access on foot to the southwestern end of the claim block by following the road that branches from 

Ramsey Road and which is shown as “-19.2“ in Figure 5-3.  Road 34-2-29 also appeared to be accessible 

on foot through the same gate.  These roads are partly surfaced with crushed rock but require some 

removal of blowdown timber to make them accessible by truck again.  The block of claims forming the 

northeast portion of the Property only has access by tracks on the far eastern edge of the block.  These 

tracks cross private property and are either blocked by gates or posted. 

12.4.2 Soil and Vegetation; Environmental Considerations 

Outcrop is very sparse on the portions of the Property visited due to soil formation and forest cover.  More 

is visible on the burned areas just south of the western portion of the claim block. Exposures of the May 

Creek Schist and quartz-feldspar pegmatite dikes can be seen along ridgetops and in some of the roadcuts. 

In the Evans Creek canyon, cover is thick due to the age of the historical cuts and heavier soil formation.  

Outcrops in the mineralized zone around the Shamrock manganese and Ni-Cu-Co-PGM-Au prospects are 

oxidized to a high degree.  CRC confirmed the forest type, mixed conifer, and noted many tree markings 

that may indicate an active timber lease. 

East Evans Creek Road is transited frequently by light vehicles and logging trucks.  It is immediately 

downslope of the Shamrock Ni-Cu-Co-PGM-Au workings and it will be difficult to do any rehabilitation of 

roads or other work without temporarily blocking the road for safety reasons.  Measures will have to be 

taken to protect Evans Creek from contamination arising from disturbance of the historical mine dumps 

or new exposures of mineralized material.  The immediate surroundings outside the Evans Creek canyon 

are a mixture of residential dwellings and small farms.   

12.4.3 Infrastructure 

The inspection confirmed good potential infrastructure for a mining project.  The Property is accessed by 

paved road from Medford, and the interior of the Property by sporadically maintained service roads and 

tracks.  Surface water is present in the area, assuming water rights for its use can be obtained.  Electric 

power via a long-distance transmission line and branch service lines is close to the Property at several 

points. 

12.4.4 Claim Corners 

CRC physically located and verified coordinates for two claim corners against the GPS coordinates supplied 

by NWN.  These were the common east corners of New_Sham_W_6 and New_Sham_W_9 and the 

common south corners of New_Sham_W_1 and New_Sham_W_2, the latter in steep, difficult terrain.  

Each was clearly monumented with a post; paper notices were examined for the former two, but the 

container for the latter two was not opened to avoid damaging it.  
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No claim corner stakes for the Sleeping Beauty claim(s) were seen in the inspection.  These could have 

fallen over since the staking or may be present, but not readily discoverable, in the dense cover.  Due to 

uncertainty about the size and location of the claims on the map filed with the BLM, there was no clear 

guide for searching them on the ground except the general description.  One short upright stake was 

found on the dump of the #3 Crosscut but it had no markings. 

12.4.5 Inspection of Outcrops 

Two traverses were conducted as part of the personal inspection to examine outcrops that reflected 

district geological features and litho-structural features of the Property.  The traverse to the south limit 

of the claim block followed the existing access road and had the advantage of crossing a burn area where 

there was better potential for finding outcrops.  The district map shows here a northeast-trending 

Mesozoic intrusive body south of the claim block in contact with the May Creek Schist which forms the 

bedrock beneath the claims.  The intrusive rocks do not crop out well, except where they are cut by quartz 

and quartz-feldspar pegmatites which form resistant ribs and knobs such as the one striking N 10o E shown 

in Figure 12-26: 

 

Figure 12-26 Pegmatite outcrop forming prominent rib south of Property, looking southwest 

In the photo, the lower hills in the foreground comprise the intrusive rocks.  The May Creek Schist 

underlies the steeper, higher hills in the background across the saddle which forms the contact.  The road 

approaches the property boundary along a northeast path which provided an opportunity to confirm the 

general trend of foliation in the exposed quartzites and quartzofeldspathic schists in two locations where 

the attitudes were similar, N 50-70o E, dipping 53-55o southeast.  In one roadcut 1000 ft south of claim 
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New_Sham_W_1, a lens or pod stained heavily with black oxides, probably manganese, is exposed.  When 

broken, the fresher rock showed weak disseminations of relict rhodonite.   

Unfortunately, the road terminated at the Property boundary, as did the burn area.  Outcrop is more 

abundant on the northeast and northwest flanks of Hull Mountain and the terrain is heavily forested and 

steep.  Outcrops of quartzite and quartzofeldspathic schist featuring alternating bands of biotite-bearing 

quartz with bands of quartz, and locally, feldspar, were followed along the ridgetop for a short distance 

in the southwestern-most claims (Figure 12-27).   

 

Figure 12-27 Biotitic quartzite schist outcrop on claim New_Sham_W_1 

No signs of mineralization or historical prospecting were noted in this area, but the visibility was poor due 

to the terrain and vegetative cover.   
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The second traverse followed East Evans Creek Road and the access road built nearly 75 years ago to the 

Shamrock Ni-Cu-Co-PGM-Au workings.  An outcrop of the May Creek Schist exposed along the main road 

was quartz-biotite schist with sparse garnet and abundant iron staining from weathering, both 

disseminated and on fractures.  The foliation measured N 10o E with a dip of 55o southeast, within the 

range of foliation measurements shown on the geological quadrangle map (Wiley and Hladky, 1991).   

Along the Shamrock access road, an attempt was made to locate the 

manganese prospects discussed in the historical reports and shown in DOGAMI 

database.  The area was overgrown to the extent that all the old trenches and 

adits were partially filled or caved.  A partially caved adit driven in quartzite 

schist on a trend of approximately N 75o E was located below the access road.  

A sample (68490) of mixed material, including material chipped from the brow 

of the adit and dump material containing possible rhodonite, was taken to 

confirm the presence of manganese.  The adit and brow are shown in Figure 

12-28.  The location of the prospect is midway between the zone marked on 

the USBM map as the “Manganese Zone” and the DOGAMI prospect location.  

Further to the north, several features of the historical Shamrock mapping were 

verified, particularly locations of adits and dumps, and with less certainty, 

certain drill hole platforms. 

 
Figure 12-28 Sampled 

manganese prospect 
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Figure 12-29 Photos of Intermediate Level (left), Adit Level (center) and #3 Cross-cut (right; cf., Figure 6-12) 

Because the adits were either completely caved, blocked, or unsafe to approach, three dumps attached 

to them were selected for sampling and inspection.  All the dumps were overgrown or covered with a 

layer of forest detritus and humus.  This hampered any positive discovery of the norite host said to host 

the mineralization.  Much of the dump material was found to be highly oxidized, and volumetrically, since 

the norite was a minor component of the waste development, it must have comprised a limited amount 

of the dump material.   

Despite not locating a norite sample in fresh state, CRC considers the description of the norite, its relation 

to the mineralization, and its depiction on the sections and block diagram (Hundhausen, 1952) to be 

reliable given the much better exposures at the time.  Elevated levels of magnesium in the two highly 

mineralized samples, described below, likely represent the chemistry expected of a mafic magmatic host 

for some of the nearly massive sulfide mineralization.   

Samples of massive sulfide were collected from the Adit Level (Figure 12-30 ) and the #3 Crosscut dumps.  
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Figure 12-30  Sample of massive sulfide mineralization from Adit Level dump (Sample 68491) 

This sample is strongly magnetic and appears to comprise disseminated pyrrhotite with streaks and bands 

of later chalcopyrite (Figure 12-30; upper right). Magnetite may be present in the sample. 

Wall rock specimens of biotitic quartzite schist were collected that contained trace amounts of 

disseminate pyrite (Figure 12-31): 

 

Figure 12-31 Biotitic quartzite schist from Adit Level  

The BLM report mentioned the presence of low-level disseminated Ni-Cu mineralization in the wall rock, 

but this was not observed in the samples encountered in the personal inspection.   
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12.4.6 Sampling Results 

CRC collected five grab samples of exposures and dump material from selected prospects to confirm the 

style of mineralization and general tenor of metals.  CRC collected the samples by excavating shallow 

trenches in the dumps, avoiding material exposed on the surface, or by chipping outcrop. The samples 

were maintained under lock in CRC’s sole possession prior to shipping via FedEx to the American Analytical 

Services laboratory (AAS) in Osburn, ID, where they were logged in by AAS personnel. AAS is ISO 

17025:2005 accredited through Perry Johnson Laboratory Accreditation, Inc. (#66670).     The samples 

were prepped by crushing to 80% passing 10 mesh, split to 250g and pulverized to 85% passing 140 mesh 

(lab procedure M-SP-R).  They were then analyzed using an ICP method (M-ICP-35-4A) for 35 elements 

and fire assay for gold, palladium, platinum and rhenium (FA-ICP-PGM).  AAS ran one internal duplicate of 

sample 68494 as its QA/QC which showed only minor variations with the original sample.  The QA/QC also 

included a blank and several control samples for gold and base metals.   

Sample 68490 was collected from a possible manganese prospect, discussed in the previous paragraph. It 

did not confirm any significant mineralization (Table 12-2).  Since the manganese is described as occurring 

in fairly discrete pods, sampling may have been off-structure due to limited exposure and cover on the 

dump.   

Samples of massive sulfides, 68491 and 68492, returned high values for Au, Cu, Co, Fe, Mn, Ni, Pt, Pd and 

S, as expected from visual examination of the material which could be seen to contain significant amounts 

of pyrrhotite, magnetite, chalcopyrite, and in one sample, possible chalcopyrite-pentlandite intergrowths.  

The values of copper, nickel, PGE and cobalt in Table 12-2 approximate reported values of chip and 

metallurgical samples collected from the trenching, drilling and underground workings by the USBM in its 

historical work (Hundhausen, 1952).  These samples also contain anomalous chromium, zinc and weakly 

anomalous W (±20 ppm).  Their high values of magnesium may reflect the norite host rock to the 

mineralization. 
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Table 12-2 Analytical results for grab samples by ICP and fire assay 

  
Samples 68493 and 68494, apparent schist wall rock with traces of visible pyrite, returned only weakly 

anomalous base metal, sulfur, iron and manganese values.  Thus, mineralization disseminated in wall rock 

described by the USBM could not be verified by the sampling but is not excluded. 

In general, it appears that soil cover is relatively thin and may be amenable to the use of soil sampling 

grids as a prospecting tool, as documented by the earlier USBM work.  Locally, anomalies could be 

transported due to the steep terrain.  The highly magnetic character of the copper-nickel mineralization 

and its high sulfide content suggest that geophysical methods will be very useful for mapping concealed 

intrusive bodies and for direct detection of mineralization.   

12.5 Comments on Data Verification 

The Qualified Person and author of this report, CRC, reviewed the Property data with respect to the 

potential for future exploration and development.  While in some respects the information available for 

a complete assessment of the Property is limited, the quality is very high.  The main gap in verification is 

the uncertainty in the location and status of the Sleeping Beauty claim(s) and the official status of the 

Shamrock claims which are “Filed” and not yet “Active.” The Property boundary will have to be 

determined by an accurate survey of the existing monuments by a licensed surveyor. 

Most of the sources of geological information on the Shamrock Property are reports prepared by 

government geologists from the State of Oregon, U.S. Bureau of Mines and the U.S. Geological Survey.  

There can be little reasonable doubt of the integrity and general accuracy of sampling conducted by the 

USBM and DOGAMI, the sampling results for various metals, historical production statistics, and general 

geological features of the prospects discussed by them in various publications.  

The amount and quality of other information pertaining to the accessibility, climate, local resources, 

physiography and infrastructure is also excellent, comprising much digital information available on 

Sample Sample Au Cu Co Cr Fe Mg Mn Ni Pd Pt S Zn

# Description ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

68490 Prospect (Mn?) <0.005 36 5 221 15,000   2,120      761    19         <0.020 <0.020 155         44

68491
Massive po-mt-cp, 

Adit Level dump
1.01 19,700 692 856 280,000 109,000 2,900 11,900 0.85 1.54 115,000 312

68492

Massive po-mt-cp-

pn(?), #3 Crosscut 

dump

0.27 11,000 701 802 238,000 81,600   2,810 10,600 0.83 1.84 107,000 274

68493
Schist w/ dissem.'d 

py, #3 Crosscut dump
<0.005 54         7 192 18,600   5,750      576    56         <0.020 <0.020 2,130      49

68494
Schist w/ traces 

disseminated py
<0.005 41         18 163 53,900   11,800   3,990 60         <0.020 <0.020 453         116
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national, state, and local agency websites.  CRC found no significant discrepancies in any of the available 

data in its personal inspection of the Property. 

13 MINERAL PROCESSING AND METALLURGICAL TESTING 
NWN has not conducted any metallurgical testing for the Shamrock Property.  

14 MINERAL RESOURCE ESTIMATES 
There are no Mineral Resources for the Shamrock Property. 

23 ADJACENT PROPERTIES 
There are no adjacent properties other than small regional historical mines and prospects discussed in 

Item 5, History. 

24 OTHER RELEVANT DATA AND INFORMATION 
CRC’s opinion is that no additional information or explanation is necessary to make this Technical Report 

Summary understandable and not misleading. 

25 INTERPRETATION AND CONCLUSIONS 
Based on the site visit and review of the documentation available, CRC offers the following interpretation 

and conclusions: 

• The Shamrock Property is in a region that is both economically and socio-politically stable. There 

are currently no known factors that would prevent further exploration 

• Some uncertainty exists in the size and location of an apparently senior lode claim under other 

ownership that is overlapped by the Shamrock Property claims and may cover part of the 

Shamrock Ni-Cu-Co-PGM-Au prospect 

• The project represents early-stage exploration; although there has been historical prospecting 

activity and minor production from the Property, there are no mineral resources or mineral 

reserves 

• A small deposit of high-grade magmatic nickel-copper-cobalt-platinum group metals and gold is 

partly included within the Property boundary, as well as deposits of two other types of lesser 

potential economic significance, manganese and mercury 
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• Past exploration and prospect development focused on deposits that could be found in outcrop; 

methods appropriate for detecting concealed mineralization may be successful for extending 

existing deposits or detecting new ones 

• The most attractive target on the Property, due to metal content and size, appears to be for Cu-

Ni-Co-PGM-Au sulfide deposits which potentially will be found in the older Klamath terrane rocks, 

primarily intrusive bodies, and possibly some disseminations of similar mineralization in the May 

Creek Schist and amphibolites 

• It seems unlikely that the historically explored portion of the Shamrock  Property represents the 

extent of the deposit or the total potential for additional deposits in the district, since there are 

many examples of this type of deposit occurring in clusters 

• The permitting regimen in Oregon is strict and there is no guarantee that mineralization will be 

found of sufficient size and tenor to justify advancing the Property to production 

 

The tenor of the mineralization and its association with a norite dike, implying a magmatic origin of the 

known Shamrock deposit, provokes exploration interest.  The sulfides are deposited due to immiscibility 

in a melt, and this, in turn, seems to suggest that there might be a much larger body of source magma 

than the known, narrow, metal-rich norite dike prospected historically.  Geophysical methods might 

indicate a vector toward the source of the dike and additional mineralization.  If further discoveries are 

made, they will be unique in Oregon, but not without analogs within the much broader region of the 

accretive portion of the Mesozoic continental margin extending from California to British Columbia, 

Canada.  The nature and context of the Shamrock mineralization suggests that the Klamath region of 

southwestern Oregon should be considered a prospective terrane for Ni-Cu-PGM sulfide deposits.  

26 RECOMMENDATIONS 
CRC offers the following recommendations for a Phase 1 work program for the Shamrock Property: 

• Perform a survey by a licensed surveyor of the property corners and principal prospects located 

within the property perimeter 

• Further exploration appears to be warranted for the Shamrock Ni-Cu-Co-PGM-Au mineralization, 

including the following work: 

o Perform geologic mapping, sampling and petrography of outcrops and prospects, 

including identification of promising areas for other surveys such as soil sampling and 

geophysics 

o Establish a soil sampling grid and collect samples of the C horizon for analysis of nickel, 

copper, gold and other elements by ICP-MS and fire assay, or other suitable method 

o Conduct ground or helicopter geophysical surveys and modeling such as 



TECHNICAL REPORT SUMMARY FOR THE SHAMROCK PROPERTY, JACKSON COUNTY, OREGON 

 
 

56 
 
 

▪ Magnetic survey to identify faults, lithological changes and potential concealed 

mafic or ultramafic intrusions  

▪ Induced polarization (I.P.) and resistivity survey to detect disseminated sulfides 

over a ±2 sq mi area to cover the claim block 

▪ VTEM (versatile time-domain electromagnetics) for identification of conductors 

like massive sulfide deposits, and for magnetic characterization 

• Exploration for manganese and mercury deposits on the Property is likely to involve relatively 

small discoveries and is not recommended 

 

A budget for the proposed work is given in Table 26-3: 

Table 26-3 Recommended exploration program budget for Shamrock Property 

 
Drilling on the Property is not recommended currently.  Results from the performance of the 

recommended program and budget will potentially identify specific targets that may warrant additional 

exploration and/or drilling.  
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