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1 Summary 
 
Golden Dawn Minerals Inc. (Golden Dawn) retained the author to produce a National 
Instrument 43-101 Technical Report on the Greenwood Area Property in the historic 
Greenwood Mining Camp of Southern British Columbia.  Golden Dawn is acquiring 
this property through the acquisition of Kettle River Resources Ltd. from New Nadina 
Explorations Inc.  At the time of writing, Golden Dawn and New Nadina Explorations 
Inc. had signed a Letter of Intent regarding this acquisition, including the mineral 
property assets described in this report.  
 
The Greenwood Area Property is comprised of 57 Crown Granted claims with sub-
surface mineral rights covering 814.3 hectares, 24 Crown Granted claims with 
surface and sub-surface rights covering 277.4 hectares, and 51 mineral tenure 
claims with subsurface rights covering 10,263 hectares.  The total area covered by 
the various claim types is in excess of 11,000 hectares. 
 
This land package has an exceptional abundance of mineral prospects, containing 
29 historical past producing mines and 49 documented mineral showings.  The 
property encompasses the world-class historic Phoenix mine which produced nearly 
1 million ounces of gold and 235,700 tonnes of Cu from a total of 21 million tonnes 
mined from 1900-1919 and 1956-1978.  There is potential to establish a mineral 
resource from the Tremblay tailings that were derived from this mine.  All of the 
historic mines are less than 150 metres in depth with the majority being less than 50 
metres deep.  In addition to potential extensions to known deposits, large areas of 
the Greenwood Area Property remain under-explored.  Early exploration was 
focused on copper and little exploration work has been conducted in the last 20 
years.  As such, the property remains at the exploration stage with no current 
mineral resources, and there is a significant potential for gold exploration.   
 
The Kettle River acquisition also includes an extensive catalogued library of records 
from over 100 years of exploration and development. Several million dollars’ worth of 
expenditures are documented in this library.  The data (much of it proprietary) is 
invaluable for re-assessing the mineral showings in light of new structural and 
metallogenic models. 
 
The Greenwood Mining Camp is part of the highly mineralized Boundary District, 
which includes the Rossland and Greenwood mining camps in southern British 
Columbia, and the Republic and Belcher camps in northern Washington State.  Total 
gold production from this District exceeds 7.5 million ounces gold (Caron, 2005)  The 
majority of this gold has been produced from mineral deposits associated with 
altered limestone (replacement, manto or skarn types) of the Triassic Brooklyn 
Group, epithermal and mesothermal quartz veins, and massive sulphide veins 
possibly associated with Jurassic alkalic intrusions. Volcanogenic sulphide 
mineralization may also be present.  
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Early exploration and development was focused on near surface zones of massive 
sulphide/oxide copper ores in replacement deposits.  This material was “self-fluxing 
ore” and could be shipped directly to smelters.  These historic copper-gold deposits 
are clustered in two areas: Phoenix and Summit camps.  This localized grouping of 
occurrences suggests the two areas may overlie porphyry-copper source intrusions, 
and were generated by metal-rich hydrothermal fluids that ascended from the 
intrusions.   
 
The structural and stratigraphic framework of the Greenwood area is complex due to 
a series of Tertiary faults including listric-normal detachment faults that affect 
Paleozoic and Mesozoic rocks previously imbricated into panels by older thrust 
faults. The Tertiary structures are important in terms of gold mineralization and also 
because they offset host rocks and mineralized zones.  The strata have also been 
metamorphosed and intruded by granitoids of several ages, which could have been 
sources for metal-bearing fluids that gave rise to the known deposits. 
 
An important Tertiary gold event is recognized regionally that has been an important 
source of gold. Over 2.5 million ounces of gold and 14 million ounces of silver were 
produced from Eocene-aged low-sulphidation epithermal and mesothermal veins in 
the Republic District south of Greenwood. Possibly some of the gold produced in the 
Greenwood area maybe resultant from hydrothermal fluids that were channeled 
along Tertiary structures.  Exploration in adjacent Washington State, following newly 
recognized metallogenic models, has resulted in the discovery of several gold 
deposits within a similar geologic regime as present in the Greenwood area. 
 
Comparatively little exploration has targeted Tertiary gold mineralization in the 
Greenwood area.  Gold mineralization associated with silicification in carbonates 
was discovered in 1995 at the Summit showing, within 75 metres of the historic 
R.Bell Mine copper mine.  The gold mineralization is not visible and therefore was 
overlooked by early explorers.  More work is required to fully evaluate the potential 
for this style of mineralization on the Greenwood Area Property. 
 
Large massive sulphide veins and strataform lenses, like the ones historically mined 
around Phoenix, could be detectable with a deep-penetrating electromagnetic 
airborne geophysical survey.  Deep penetrating geophysics might be key to 
exploring beneath the known deposits for new sulphide deposits.   
 
A staged exploration program is recommended, consisting of 1) GIS compilation of 
the extensive proprietary database and 3-D modeling of mineral deposits and local 
structures (4 months - $54,000) 2) field examination and metallurgical sampling of 
priority deposits (4 months - $96,500) 3) airborne geophysical surveys for EM, 
magnetics and radiometrics (1month - $210,000), and finally, 4) initial drill testing of 
selected targets (1000 m, 3 months, $272,000).  The total budget including 
contingency is $759,000; this could be expended within one year if funds are 
available.  The aim of this work is to identify extensions to known deposits and new 
targets, and initial testing of these targets. 
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2 Introduction 
 
This report was prepared for Golden Dawn Minerals Inc. of Vancouver, BC, Canada 
(the “Company”) at the request of Mr. Wolf Wiese, President and Chief Executive 
Officer.  Golden Dawn Minerals Inc. (“Golden Dawn”) is a minerals exploration 
company listed on the TSX Venture Exchange under the symbol “GOM”.  The 
purpose of the report is to provide an updated technical report on the mineral 
properties of Kettle River Resources Ltd. being acquired from New Nadina 
Explorations Inc. by Golden Dawn Minerals Inc. 
 
This report is based on data and information compiled by the author including a 
personal inspection of the property, and from corporate, public and other documents 
obtained by the author as referenced in the text of this report. 
 
Dr. Mathew Ball, P. Geo. is Chief Operating Officer of Golden Dawn Minerals Inc. 
and is a Qualified Person as defined by National Instrument 43-101.  Dr. Ball is the 
author of this report and responsible for the technical information in the report.  Dr. 
Ball was assisted in preparation of the report by R. Krause, geologist, who worked 
directly under the supervision of Dr. Ball.  Dr. Ball conducted a personal inspection 
of the property on September 25, 2016.  This personal inspection included close 
examination of mineralized outcrops and host rocks at the Sylvester K mine, 
collection of GPS measurements of excavations, plus collection of type samples for 
geochemical analysis.   
 
R. Krause, B.Sc., geologist, assisted in the preparation of this report by compiling 
and summarizing information under the supervision of Dr. Ball.  Krause is familiar 
with the geology of the Greenwood Area Property, having worked over a period of 3 
years in the 1980’s as the mine geologist at the Skylark underground mine. Krause 
also supervised a number of drill programs on the mine site and reviewed a number 
of properties in the Greenwood area for Skylark Resources Ltd.  In November and 
December of 2016, Krause conducted personal inspections of the Brooklyn, Curlew, 
R.Bell, Sylvester K, and Skylark mines and the Minniemoore showing on the 
Greenwood Area Property.  Heavy snow prevented collection of samples but 
pictures and GPS locations were collected to document access roads, pits, shafts 
and showing areas.   
 
 

3 Reliance on Other Experts 
 
In writing this report the author has relied on previous data, which includes maps, 
and reports as referenced in the text of the report, geoscientific data from the library 
of Kettle River Resources, from the author’s personal experiences, and from files 
and published data including that from the British Columbia Ministry of Energy Mines 
and Petroleum Resources, the Geological Survey of Canada. 
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The Author has also relied on observations in the field, education and knowledge of 
British Columbia and its geology, and experience in exploring and developing 
precious metal deposits.  The author has also relied on maps, reports and data 
compiled from the Kettle River database by Mr. George Sookochoff, B.Com., IT 
Specialist for Golden Dawn. 
 

3.1 Disclaimer 

In the following section titled “Property Description and Location”, the author has 
relied on publicly available records of mineral tenure in British Columbia that are 
obtainable at the websites Mineral Titles Online (https://www.mtonline.gov.bc.ca)  
The author is not qualified to give an opinion on the legal validity of the tenures or on 
the legality of any option agreement between Golden Dawn and New Nadina 
Explorations Inc., and takes no responsibility for any errors or omissions within such 
documents that might affect the Company’s title or interest in the properties.  
 
 

4 Property Description and Location 
 
The Greenwood Area Property is located in southern B.C. near Provincial Highway 3 
(Figure 1) and situated between Rock Creek to the west and Grand Forks to the east. 
It lies in the Boundary Falls area in the Greenwood Mining Division British Columbia. 
 
The property is located in Greenwood and extends to the north, east south and west 
of Greenwood, on NTS map 82E/2.  The approximate center of the property lies at 
latitude 49 degrees 07 minutes north and longitude 118 degrees 36 minutes west.  
UTM coordinates are 5,439,120 m North 383,842 m East. 
 
 

4.1 Mineral Tenure 

 
The properties are comprised of a range of mineral titles, including crown grants with 
both surface and subsurface rights (Table 1), crown grants that only have 
subsurface rights (Table 2), and mineral claims (Table 3). It must be noted that the 
author did not review agreements assigning title to Kettle River Resources Ltd. 
 
For ease of presentation, the Greenwood Area Property has been subdivided into 
the western Tam O’ Shanter, and eastern Phoenix claim blocks (Figure 2).  Mineral 
claim maps for these two areas are shown in Figures 3 and 4.  Crown Grant mineral 
claims for the Phoenix area (North and South sub-areas) area shown in figures 5 
and 6. 
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Table 1.  Crown grants with surface and subsurface rights 
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Table 2.  Crown grants with subsurface rights only. 
 

 
 
Table 3.  Mineral tenures in the Greenwood area registered to Kettle River Resources Ltd.  
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Table 3 (con’t) 
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4.2 Surface Rights 

 

Surface rights are attached to some of the crown granted mineral claims. There are 
also areas of privately owned land (surface rights only) covering portions of the 
property.   
 
Some of the Crown Grants that covered the historic townsite of Phoenix have 
surface rights that are subdivided into town lots.  These are indicated in table ? by 
the notes “old townsite lots” or “# separate titles”.   
 
The Tremblay tailings lie within an area of privately owned land.  Kettle River 
Resources Ltd. has been assigned an Easement over the private land.  The 
Easement was originally granted to the Granby Mining Company.  A copy of the 
Easement provided by the vendor is included in Appendix A. 
 
 

4.3 Acquisition Agreement 

 
Golden Dawn Minerals Inc. executed a Letter of Intent with New Nadina Exploration 
Inc. to acquire its wholly owned subsidiary Kettle River Resources Ltd. including all 
of the mineral properties held in the Greenwood area by that company  A copy of 
this agreement is included as Appendix B.  Also included in the acquisition is an 
extensive library of documents related to the mineral properties. 
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5 Accessibility, Climate, Local Resources, Infrastructure 
and Physiography 

 
 
Access to the Greenwood Area Properties and local infrastructure is excellent. The 
city of Greenwood is about six-hours by road from Vancouver on Provincial Highway 
3, which transects the claim group east to west.  There are a number of logging 
roads, mine access roads and rural roads along with a number of 4 wheel roads 
allowing access to almost all the properties. There are also several high voltage 
power lines traversing the area along with the Southern Crossing natural gas 
pipeline.  
 
Limited services, including room, board and fuel are available in the city of 
Greenwood.  Nearby Grand Forks, with a population of about 8000 in the city and 
surrounding area, is the main supply center. Most services needed for exploration 
are available in Grand Forks, located 40 kilometres east along Highway 3 from 
Greenwood. Grand Forks is serviced by a municipal airport; the closest full service 
airports are located in Kelowna, Penticton and Castlegar. 
 
The Greenwood area has a long history of mining dating back to the late 1800’s 
although at present, the main industries of the region include logging, farming and 
tourism.  Most of the development and infrastructure in the region occurs within 
three major north-south trending valleys (Boundary Creek, July Creek and Granby 
River). The topography of the area is generally moderate; elevations range from 
about 530 metres in the Granby River valley north of Grand Forks to about 1580 
metres at the height of land on Knob Hill just south of the former Phoenix mine. 
 
Vegetation consists of moderate to open growth mixed fir, pine and larch forest with 
little undergrowth. Wetter areas on north slopes in creek draws commonly have thick 
cedar forest.  Logging has been ongoing for over 40 years in the area from Midway 
through to Grand Forks. 
 
The climate is moderately dry, with hot summers and little rainfall. Snowfall is 
typically in the order of 1-2 metres per year. South slopes and areas at lower 
elevations are snow free from early April to mid-November. 
 
The majority of the Greenwood Area Property is covered by crown land or land 
which Kettle River Resources Ltd owns by way of crown grants. There are surface 
rights owned by third party individuals in the area; but access to the mineral claims 
cannot be denied.  Formal Notification s required and compensation to the land 
owner may be required for access and disturbances. This is typically negotiated with 
each individual land owner. 
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Permits from the Energy Mines and Petroleum Resources are required for any 
exploration or mining work on a mineral tenure. It is also requirement to get a water 
licence from the water board for any use of water during exploration. If physical work 
is to be performed on a mineral tenure that requires the harvesting of in excess of 50 
cubic metres of timber an Occupant License To Cut is required from the Ministry of 
Forests prior to harvesting any wood in excess of 50 cubic metres. 
 
There are no apparent limits to construction of mine pits or processing facilities, 
potential tailings storage areas, waste disposal areas, heap leach pad areas, or 
processing plant sites. 
 
 

6 History 
 
 
The properties in this report are located in the Greenwood Mining Camp, a historic 
mining camp with over 100 years of exploration and mining history. Golden Dawn’s 
acquisition of the Kettle River Resources properties include a number of past 
producers that were actively explored and mined during the late 1890’s and early 
1900’s. One of these past producers, the Phoenix Mine, was later reopened as an 
open pit mining operation from 1956-1978.  
 
A comprehensive review of the data from the mining history is beyond the scope of 
this report, for the most part only a select number of the past producers from these 
claims have been documented in this report for Golden Dawn.  A complete 
compilation of all existing data has not been done including the volumes of data from 
the Phoenix mine as it is beyond the scope of this report. 
 
 

6.1 Regional Exploration History  

 
The Greenwood camp has undergone extensive exploration and development since 
the 1880’s. The following sources, Peatfield(1978), Church(1986), Fyles(1984), 
Parker and Calkins(1964) and Bancroft(1914) provide a much more in depth 
summary of the mining operations in the Greenwood area and the reader is referred 
to these sources. 
 
This summary has been compiled from assessment reports, property reports and 
from the BC Minfiles that relate to the historic mines. 
 
1880’s: Exploration began in the Greenwood Camp with the exploration for high 
grade gold and silver veins such as the Skylark, Providence, City of Paris and the 
Jewel Mine. 
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1890: Mineralization was discovered at the Phoenix Mine about 5 kilometres east of 
Greenwood; in 1896 Granby Resources was formed to work the Granby Mine and in 
1900 the Granby smelter was completed in Grand Forks to process ore from the 
Phoenix Mine.  Mining continued until 1919 when the mine and smelter closed due 
to low copper prices and falling ore grades. 
 
1892: The first ore was shipped from the Skylark vein after its discovery in 1892. The 
ore was packed on pack horses some 150 kilometres to Marcus Washington where 
it was transported by train to Everett. Exploration and development continued 
intermittently through to the early 1990’s with reported historic production for the 
Jewel of 124,000 tonnes @ 9.9 g/t Au, the Athelstan 33,216 tonnes @ 5.4 g/t Au, the 
Winnipeg 56,000 tonnes @ 7.2 g/t Au, the Providence 10,500 tonnes @ 17.5 g/t Au, 
4060 g/t Ag (Church 1986).  
 
1894: Mineralization was discovered at the Emma during construction of the railway 
at the Summit Camp.  From 1900 to 1920 crown grants were issued over the major 
showings in the Summit Camp and Summit City township was founded about 3 
kilometres to the south of the Emma crown grant. This era saw the peak of mining 
activity in the Summit Camp with the Emma, B.C. and Oro Denoro Mines in full 
operation. A total of about 450,000 tonnes of ore was shipped by rail to Anaconda’s 
smelter in Greenwood. In 1919 the Anaconda smelter also ceased operations due to 
low copper prices. 
 
1900: Production commenced at the Snowshoe Mine and continued through 1904. 
 
1904: The Rawhide, Brooklyn and Idaho Mines were operated from 1904-1916 by 
the Dominion Copper Company. A total of 250,000 tonnes averaging 1.3% Cu and 
2.5 g/t Au was mined from the Brooklyn-Idaho Mine to the end of 1908. From 1904-
1916 just over 850,000 tonnes averaging 2.2% Cu and 1.2 g/t Au was mined from 
the Rawhide mine (Caron, 2007). 
 
1906: Consolidated Mining and Smelting of Canada (CMS) leased the Snowshoe 
Mine in 1906 and continued to operate until closing in 1911. The Snowshoe had 
produced 550,000 tonnes grading 1.2% Cu and 2.4 g/t Au (Caron, 2007). 
 
1909: In 1909 the famous Phoenix-Greenwood Tramway Bore project was initiated. 
The Phoenix-Greenwood Tramway Bore is a mine tunnel originally intended to be 3 
kilometres in length and designed as a crosscut tunnel to intersect a total of 18 veins 
starting with the Arcadia property, namely the Last Chance and Crescent veins seen 
on surface, extending to a point 2200 feet (670 metres) underneath the Phoenix 
Mine to test for mineralization below the mine.  The tunnel was conceived with a 
capacity to transport 9,000 tonnes (10,000 tons) per day from the Phoenix mines.  
The tunnel was driven over several years in at least 2 campaigns for a total of 915 
metres before the project was abandoned.  The entrance to the tunnel can be seen 
near the limits of Greenwood City. 
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1956: Granby Mining re-evaluated the Phoenix mine and in 1959 open pit operations 
commenced at the Phoenix mine at a rate of 900 tonnes per day, was increased to 
2000 tonnes per day in 1961 and further increased to 3000 tonnes per day in 1972. 
Mining operations were terminated in 1976 and the mill was dismantled and taken 
away. Total production from 1900-1976 was 27 million tonnes averaging .9% Cu and 
1.12 g/t Au from a number of different deposits (Church,1986). 
 
At the same time, Woodgreen Mining Corp renewed mining operations at the 
Motherlode deposit by open pit methods, a 1000 tonne per day mill was constructed 
even though the mine production dropped to 500 tonnes per day by 1959. Mining 
ended in 1962 with the dismantling and removal of the mill. Total production from the 
Motherlode was 4.2 million tonnes grading 0.8% Cu and 1.3 g/t Au (Church 1986). 
 
1980: Exploration was renewed in the Greenwood camp after the discovery of the 
Sylvester K. This deposit, a gold bearing massive sulphide, was found in the 
Brooklyn Formation of repeating sediments and volcanic rocks, lying directly below 
the Brooklyn Limestone. 
 
1985: The Golden Crown Property underwent sporadic work as far back as the early 
1900’s. In 1985 development was started on a 1070 meter long access drift to 
access a multi-vein system. An updated 43-101 resource is discussed later in this 
report in the section titled Adjacent Properties. 
 
1987: Skylark Resources attempted to mine the Sylvester K.  A total of 5,060 tonnes 
was mined but processing was terminated after poor recoveries at the mill (Minfile 
082ESE020).  
 
Late 1980’s: Skylark Resources Ltd. explored the H and Serp zones on its wholly 
owned Skylark properties and the adjoining OB claims owned by Viscount 
Resources Ltd. A joint venture was formed between these 2 companies as both 
zones crossed both claim holdings. Initial production (Dec. 1987) at 90 tonnes per 
day was focussed on the H zone in which a 458 meter decline was driven into the 
footwall of the H zone, sub-drifts were driven along the vein with draw points feeding 
into the decline. Mining was done by trackless mining using a scoop tram and the 
ore was trucked and processed at the Dankoe mill located west of Osoyoos. Total 
production from the H zone was 33,300 tonnes grading 353 g/t Ag and 2.7 g/t Au.  A 
spiral decline was driven to come underneath the Serp zone, which was a gold-
bearing mineralized sepentinite body. No production from the Serp Zone was ever 
reported. (1989, R. Krause, Fame Grant Report on the Skylark/Viscount Joint 
Venture). 
 
1997: The Lexington Property comprises 2,020 hectares and is located to the south 
of the Golden Crown property, southeast of Greenwood and 9 kilometres west of 
Grand Forks. The Lexington Property has undergone several exploration phases, 
during 1997 a 900 meter long exploration drift was driven to access the underground.  
Since 1967 a total of 84 percussion drill holes and 552 diamond drill holes totalling 



Technical Report on the Greenwood Area Property January, 2017 

 

Dr. Mathew Ball, P.Geo.     Golden Dawn Minerals Inc. / Kettle River Resources Ltd. Page 19 

 

45,817 metres of drilling has been done. In 2007-08 Merit Mining expanded the 
underground workings at the Lexington. The underground is now accessed by 2 
portals and interconnected declines with 4 levels of underground development. 
 
1990’s: During the late 1980’s and 1990’s the Greenwood camp became the focus 
of exploration by major mining companies on optioned properties; most notably 
Battle Mountain Gold optioned the Phoenix, Canamex the Bluebell, Minnova the 
Tam O’Shanter and Teck and Orvana optioned the Eholt. Extensive exploration 
programs were conducted including airborne surveys culminating in diamond drilling 
programs. 
 
2002: Gold City Industries Ltd. (Gold City) acquired a number of properties in the 
Greenwood are, the 3 most advanced were the Golden Crown, Lexington and the 
JD properties.  
 
2003: Gold City drilled a total of 47 diamond drill holes on the Golden Crown, 4 
diamond drill holes on the Lexington and a trenching program on the JD claims 
 
2004: Merit Mining completed an agreement with Gold City to acquire its Greenwood 
Gold Project. Merit completed an additional 40 drill hole program on the Lexington 
property and published a NI 43-101 compliant inferred resource of 106,100 tonnes 
grading 6.6 g/t Au. and 1.0%Cu. The company also began the process of permitting 
for a 200 tonne per day mill. 
 
2007: Oct 11 2007, Merit Mining reported that the concrete foundation for the mill 
had been poured and that the steel structure for the building was complete. Also the 
excavation of the tailings pond was started. 
        :December 6 2007, Merit Mining reported that mill start-up is on schedule for 
the first quarter of 2008, and it would process a 10,000 tonne bulk sample mined 
from the Lexington mine (News Release Dec.6 2007). 
 
2009: The Lexington Mine was placed on care and maintenance after shutting down. 
 
2010: Golden Dawn signed an option agreement on the Boundary Falls Property 
and compiled a large database of all pre-existing data (Dufresne, 2012).  During 
2010 and 2011, Golden Dawn retained Apex Geosciences Ltd. to conduct 
exploration at the Wild Rose, Tom O’Shanter and Boundary Falls Properties.  
Exploration work included soil sampling, rock sampling, an Induced Polarization 
survey and diamond drilling. 
 
2016: November 16th 2016 Golden Dawn Minerals reported that the TSX.V accepted 
for filing a property agreement with Huakan International Mining Inc.; Golden Dawn 
had the right to acquire a 100% interest in the Lexington and Golden Crown 
Properties, this agreement was dated April 11th 2016 (News Release November 16th 
2016). 
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6.2 Property History 

 
The scope of this report does not allow presentation of the exploration history of the 
every mineral prospect in its entirety.  Several geochemical and geophysical surveys 
have been carried out, and numerous drilling campaigns have been done.  
Companies such as Kettle River Resources, Skylark Resources, Noranda, Canamax 
and Battle Mountain, Echo Bay to name a few have conducted surface exploration 
programs culminating in diamond drill programs.  Figure 7 shows the previous 
exploration grids that were established over the Phoenix Claim block. 
 
Summaries of soil geochemical samples, geophysical surveys and previous drill hole 
locations have been compiled for the Phoenix claim group for this report.  The data 
is presented “as is” from data contained in the Kettle River database.  The author 
has not verified the results.  The original geochemical analytical certificates have not 
been located.  The drill hole logs and drill core have not been examined.  
Nevertheless, the data are believed to be reliable and acceptable for the purpose of 
this report – to show the extent of the information available and amount of previous 
work done. 
 
 

6.2.1 Previous Geochemical Surveys 

 
Figure 8 shows the compilation of soil geochemical values for gold.  From a total of 
12,728 sample results, the values range up to 1051 ppb Au, with a mean of 15 ppb 
Au and a standard deviation of 110 ppb Au. Gold soil anomalies are evident along 
the eastern and southern portion of the historic Phoenix pit.  These could represent 
an extension of mineralization or could be caused by contamination from the 
extensive mining operations carried out over decades. The anomalous gold in soils 
extends north to the Sylvester K area and beyond to the Marshall deposit area. In 
the North sub-area there is a gold soil anomaly located in the area of the R. Bell 
Mine where the Summit showing returned 30 g/t gold over 7.5 metres on a low 
sulphidation and silicified zone.   
 
Figure 9 shows the compilation of soil geochemical values for copper.  From a total 
of 15,373 sample results, the values range up to 8452 ppm Cu, with a mean of 45 
ppb Cu and a standard deviation of 50 ppm Cu.  Copper soil anomalies are 
essentially coincident with the gold in soil anomalies although anomalous copper is 
more widespread or broadly dispersed.  The coincident anomalies for gold and 
copper are high priority for follow-up and will be part of the initial ground proofing  
phase.  
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6.2.2 Previous Geophysical Surveys 

 
Figures 10 and 11 show the anomalous high areas identified in previous ground 
geophysical within the Phoenix Claim Block surveys for Magnetics and Induced 
Polarization.  Figure 12 shows anomalies identified from a previous Digem airborne 
electromagnetic survey. 
 

6.2.3 Previous Drill Holes 

 
Figure 13 displays diamond drill hole collar locations on the Phoenix claim block and 
Figure 14 shows the locations of holes drilled on the Tam O’Shanter Area claims.  
The drilling is concentrated into two main areas of drilling that are herein named the 
South Zone (Phoenix Area) and the North Zone (Summit Area).  For discussion 
purposes, a third sub-area, namely the West Zone, is also used in this report. 
 
In the South Zone, to date, in excess of 1,115 diamond drill and reverse circulation 
holes are included in the database.  Hole lengths are not available at this time so the 
total meterage drilled  has not been determined. This area has also been broadly 
separated into Granby Mining drill holes before 1976 and drill holes completed after 
1985. As is evident in figure 13,  the clustering of the drill holes are primarily located 
in the areas of the historic mines with a vast majority of the Granby holes are located 
around the Phoenix pit. 
 
In the North Zone, a total of 100 diamond and reverse circulation drill holes are 
included in the database. This drilling was conducted by companies such as Granby, 
Echo Bay, Kettle River Resources, Skylark Resources and Canamax to name a few. 
 
It is noted that a number of airborne geophysical surveys have covered various 
portions of the property and at different times. Numerous ground geophysical 
surveys, including induced polarization, magnetometer and VLF electro-
magnetometer surveys have also been carried out over the Greenwood Area 
Property over the years. 
 
It is important to note that since 2008 the Greenwood Area Property has not 
undergone any exploration.  
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6.2.4 Property History - Tam O’Shanter 

 
1898: The Tom O’Shanter underwent initial exploration and development as far back 
as 1898, when two shafts were sunk 11 metres deep on the Iva Lenore Claim 
(Minfile 082ESE172). 
 
1921-1923: Work on a shear zone located on the Tam O’Shanter claim consisted of 
a 63 meter long adit and an 8 meter raise. In that period, the Tom O’Shanter 
reported a 2.7 tonne shipment of ore showing an average grade of 14 g/t Au and 
2260 g/t Ag (Minister of Mines Annual Report 1922).  
 
1964-2004: The Tam O’Shanter Property underwent sporadic exploration by a 
number of operators, including companies such as Crown Silver Development, Utah 
Construction and Mining, San Jacinto Exploration, Sun Oil, Phelps Dodge, 
Mapletree Explorations, Mascot Mines and Development, Houston Metals, Minnova 
and Echo Bay.  
 
2010-2011: The property was explored by 2 drill programs by Golden Dawn Minerals. 
From November 2010-March 2011 Golden Dawn drilled 12 holes totaling 1877.8 
metres and from August 2011-October 2011 drilled 12 additional holes totaling 
3476.5 metres (M. Dufresne 2013 Technical Report) 
 
The Tam O’Shanter property today consists of 10 mineral tenures totaling 1,575 
hectares.  The Deadwood Zone is an area of intense silicification with pyrite-biotite-
chlorite-epidote alteration that hosts widespread low grade gold mineralization and 
several high grade veins.  This zone of low grade gold mineralization lies about 100 
metres to the north of the Wild Rose Mine and may represent the on-strike 
continuation of the Wild Rose vein system.   
 
A National Instrument 43-101 compliant resource estimate for the combined Tam 
O’Shanter-Wild Rose deposit was published on January 15, 2013, consisting of an 
Inferred Resource of 24,483,000 tonnes at an average grade of 0.53 g/t Au using a 
0.3g/t Au cutoff value (Dufresne and Nichols, 2013). Note that a portion of this 
resource lies within the claims comprising the Greenwood Area Property. 
 
Historic production and resource estimates are described in the section of this report 
titled Mineralization. 
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7 Geological Setting and Mineralization 
 

7.1 Regional Geology 

 
The Boundary Falls area is situated in the Omenica physiographic belt and is 
underlain by rocks of the Quesnellia, accreted to North America during the mid-
Jurassic, which overlie older Proterozoic to Paleozoic North American basement 
rocks exposed in the Kettle and Okanogan metamorphic core complexes (Figure 7). 
Middle Jurassic calc-alkaline intrusions of intermediate composition, and late 
Jurassic/early Cretaceous age granodiorite plutons intrude the accreted terranes 
and the basement complexes.  Eocene age microdiorite intrusions also occur as 
small stocks and feeder dikes to overlying andesite lavas.  Volcanic and sedimentary 
strata were deposited during the Eocene.  The Tertiary was a major period of 
extension during which metamorphic core complexes were uplifted and low-angle 
normal (detachment) faults formed, separating the autochthonous rocks in the core 
complexes from the overlying rocks. Grabens also formed in the hanging wall of the 
detachment faults, within which Tertiary strata are now preserved.  The distribution 
of stratified rocks is thus controlled by a complex series of faults, including Jurassic 
(accretionary) thrust faults and Tertiary detachment and graben-related faults.  
 
The region is host to a wide variety of mineral deposit types of different ages in 
various strata.  The largest production historically came from copper and gold skarn-
type deposits.  More recently, exploration has focused on massive sulphide and 
epithermal precious metal deposits.  The Tertiary structural setting appears to have 
played an important role in the formation and distribution of epithermal precious 
metal deposits. 
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7.2 Local Geology 

 
Numerous people have mapped portions of the Boundary District on a regional basis, 
this includes Hoy and Dunne (1997), Fyles (1984,1990), Little (1957,1961,1983), 
Church (1986), and Parker and Calkins (1964), Muessig (1967), and Cheney and 
Rasmussen (1996). 
 
The Greenwood - Grand Forks area contains Late Paleozoic and Mesozoic volcanic 
and sedimentary rocks, mainly in the greenschist facies of regional metamorphism, 
which are intruded by Mesozoic plutons and unconformably overlain by Tertiary 
volcaniclastic and flow rocks (Figure 8). The rock units are described below 
(modified after Fyles, 1990). 
 
 
Paleozoic Units  
 
Paleozoic volcanic rocks and sedimentary rocks are the oldest of the accreted rocks 
in the area. These rocks are separated into the Knob Hill Complex and the overlying 
Attwood Formation.   
 
Knob Hill Complex 
 
The Knob Hill Group (Complex) occurs throughout the area in two distinct facies of 
deformation and metamorphism; a relatively undeformed part in the greenschist 
facies of regional metamorphism (Units Pkv, Pkc and Pkbbx), and a sheared and 
deformed part (Unit Pkm) in a higher grade of metamorphism.  The first three types 
include greenstone and chert, with minor amounts of black siltstone, chert-pebble 

Figure 15.  Map showing the 
regional geologic setting. 

     From Fox (1994) 

 
Map showing locations of gneiss 
domes, tectono-stratigraphic 
terranes, and major structural 
features in north-central Washington 
and southern British Columbia.  
 
CMW, Coco Mountain window; KGD, 
Kettle gneiss dome; LGD, Lincoln 
gneiss dome; OGD, Okanogan 
gneiss dome; SGD, Spokane gneiss 
dome; VMGD, Vulcan Mountain 
gneiss dome; VGD, Valhalla gneiss 
dome. 
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conglomerate, greenstone conglomerate, chert breccia and small lenses of 
limestone. The greenstones are aphanitic, commonly calcareous meta-basalts and 
meta-andesites which grade into massive fine-grained diorite. Some of the diorites 
are dikes whereas others cover large areas and become coarse grained and are 
mapped as part of the Old Diorite (od).  The Old Diorite is commonly closely 
associated with serpentinite.  In the subject area of this report, the Old Diorite is well 
exposed in the cliffs west of Boundary Creek 3 kilometres south of Greenwood.  
Fine-grained sediments of the Knob Hill Group (Pkc) are mainly grey, buff or creamy 
white cherts, and grey chert grades into dark grey and black argillite, which in a few 
places contains small lenses of blue-grey finely crystalline limestone.   
 
Chert breccia and pebble conglomerate (Pkbx) occur locally in the Knob Hill Group.  
Extensive areas of buff chert breccia occur west of the Greyhound Creek fault 2 to 3 
km southwest of Greenwood, which contain small lenses of black siltstone and buff 
chert sandstones that dip to the north, and grade into massive white to buff chert.  
These outcrops were mapped as Brooklyn Formation by Little (1983) and as 
Attwood Group by Church (1986). 
 
Fyles (1990) suggested that the Knob Hill Group consists of distinct lower and upper 
parts.  The lower part is comprised of a mixed sequence containing chert, argillite, 
conglomerate and breccia interfingering with mafic pillow lavas and greenstone that 
grades into and is intruded by fine-grained diorite (Old Diorite). In the subject area of 
this report, the lower Knob Hill is well exposed on the western slopes of Boundary 
Creek 2 to 4 kilometres south of Greenwood.  The upper part is mainly chert and 
greenstone and is more than 5 kilometres thick.  
 
The deformed part of the Knob Hill Group (Pkm) includes schists, quartzites, 
gneisses, amphibolite, marble, dolomite, calc-silicate gneiss and mylonite, which 
characteristically show a penetrative foliation and one or more lineations.  The upper 
contact of this deformed part of the Knob Hill Group with the relatively undeformed 
part is not well defined.  Unit Pkm is well exposed along both sides of Boundary 
Creek for 2.5 kilometres north of Boundary Falls and on the southwestern slopes 
and western ridge of Mount Attwood.   
 
Serpentinite (sp) occurs in irregular lenticular bodies in the relatively undeformed 
parts of the Knob Hill Group, and as fairly continuous sheets along faults. The most 
continuous layers of serpentinite are along the Lind Creek, Mount Attwood, Mount 
Wright and No. 7 faults, and along unnamed faults obscured by Tertiary rocks in the 
western part of the area. These layers are sinuous and generally dip northward at 
low to moderate angles more or less parallel to the foliation and attitudes of the 
adjacent rocks. They range in size from very small lenses to prominent masses 
estimated to be as much as 700 metres thick. Commonly, the serpentinite bodies 
have undergone Fe-carbonate alteration to listwanite.  The close association 
between serpentinite, the Old Diorite and the greenstones of the Knob Hill Group, 
and the pillow lava-chert association within that group suggest that these rocks are 
parts of a disrupted ophiolite suite (Fyles, 1990). 
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Attwood Group 
 
The Attwood Group is mainly dark grey to black argillite, siliceous argillite, phyllite 
and slate, light and dark grey limestone, minor chert- and argillite-chip conglomerate 
and minor greenstone. The age based on several collections of fossils is comparable 
to that of the Knob Hill Group, but the stratigraphic relationship between the two 
groups is not known.   
 
 
Mesozoic Units  
 
The Brooklyn Formation unconformably overlies the Knob Hill and Attwood groups 
and has three main lithological components. These are: (1) chert breccia (Trbbx) 
commonly referred to as sharpstone conglomerate, (2) limestone (Trbl), and (3) 
volcanic rocks (Trbv) including greenstone and green pyroclastic breccia and 
subvolcanic microdiorite.  The main components, beginning with the sharpstone 
conglomerate and grading upward and laterally through finer grained clastic 
sediments into limestone and/or volcanic rocks, are repeated one or more times. All 
the components are highly lenticular and change rapidly through lateral and vertical 
transition zones containing sandstones, siltstones, calcareous sandstones and 
siltstones (Trbs), and conglomerate and various volcaniclastic rocks.  
 
 
Tertiary Units  
Eocene sedimentary and volcanic rocks of the Penticton Group unconformably 
overlie the older rocks. The oldest of the Tertiary rocks are conglomerate, arkosic 
and tuffaceous sediments of the Eocene Kettle River Formation. These sediments 
are overlain by andesite, trachyte and phonolitic lava flows of the Eocene Marron 
Formation, and locally by rhyolite flows and tuffs. The Marron volcanics are in turn 
unconformably overlain by lahars and volcanics of the Oligocene Klondike Mountain 
Formation. 
 
 
Intrusive Units 
 
At least four separate intrusive events are known regionally, including 1) Old Diorite 
(Permian or older), 2) Jurassic-aged alkalic intrusions including the Lexington 
porphyry, Rossland monzonite, 2) Triassic microdiorite (Providence Lake) related to 
the Brooklyn greenstones, 5) Cretaceous-Jurassic Nelson intrusions including the 
Greenwood intrusion, and 6) Eocene age dykes and stocks of andesitic and syenitic 
composition (Coryell-type).  Eocene intrusions are variable in composition and 
include feldspar porphyry and pulaskite, grey diorite, syenodiorite and monzonite, as 
well as irregular small plutons of pink syenite, light grey monzonite and large bodies 
of pink syenite and quartz monzonite (Fyles, 1990). 
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Fault Structures 
 
The geology of the Greenwood area is complicated by numerous faults related to 
distinct deformational events.  The oldest structures are structures related to the 
accreted terranes.  In the Greenwood-Grand Forks area, Fyles (1990) interpreted a 
total of five thrust slices, dipping gently to the north and marked in many places by 
bodies of serpentine.  The regional northward dip of the strata and the thrust faults is 
interpreted to be caused by the uplift on the flank of the gneiss dome exposed 
further south in Washington. A strong spatial association between thrust faults and 
gold mineralization in the area has been noted (Dufresne, 2012). 
 
Fyles (1990) also recognized three Tertiary fault sets that affect the imbricated 
Paleozoic to Mesozoic strata, including an early, gently east-dipping set, a second 
set of low angle west-dipping, listric normal (detachment-type) faults, and a late, 
steeply dipping, north to northeast trending set of right or left lateral or west side 
down normal faults. The earliest fault set is offset and possibly reactivated by the 
later faults, lies at or near the base of the Penticton Group, and dips eastward less 
steeply than overlying strata.  The second set is west-dipping, listric normal faults 
that have segmented a section of the Triassic Brooklyn stratigraphy into a series of 
discrete fault blocks.  From east to west this fault set includes the Granby River, 
Thimble Mountain, Snowshoe, Bodie Mountain, Deadwood Ridge, Windfall Creek, 
and Copper Camp faults. The third fault set includes steeply dipping faults such as 
the Greyhound Creek and July Creek faults.  These latest faults often contain vugs 
lined with crystalline and chalcedonic quartz (Fyles, 1990). 
 
Tertiary volcanic and sedimentary strata are preserved in local, fault-bounded 
grabens in the United States including the Republic and Toroda Creek grabens 
(Cheney and Rasmussen, 1996).  The Toroda Creek graben extends north into the 
western part of the area mapped by Fyles (1990), and the Republic graben and the 
horst between the two grabens extend into the region but die out close to the 
International Boundary.  The eastern bounding fault of the Republic graben 
continues north as the Granby River fault.  A number of epithermal precious metal 
deposits have been discovered beneath the Tertiary strata in these grabens south of 
the border. 
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Figure 16.  Local geologic map of the Greenwood area. 
    From Cheney (1996). 
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7.3 Property Geology 

 
The geology of the property area is presented on regional maps published by Fyles 
(1990), Church (1986) and Little (1983).   The geology of the Greenwood Area 
Property is shown in figures 17 and 18. 
 
The geology of the claim groups is complicated due to the numerous faulting events, 
these include graben structures and low angle thrust faults that have modified the 
terrain. These faults have taken a section of the Brooklyn stratigraphy and sliced it 
into discreet blocks each separated by a low angle fault.  
 
In the North Zone which hosts numerous replacement style deposits, the Brooklyn 
Formation appears to be relatively thick as no Paleozoic Knob Hill or Attwood  
Formations to date have been mapped. Within the Brooklyn Formation is the 
Sharpstone Conglomerate, an informal unit composed of angular chert fragment 
breccia, and minor tuff, tuffaceous sandstone and maroon and green limestone 
cobble conglomerate. The Sharpstone Conglomerate is used as an important 
marker horizon, as it forms the footwall or lies in close proximity in the footwall to 
many of the metasomatic replacement deposits.   
 
The Brooklyn Formation is described as tuffs, siltstones and argillites which are 
overlain by the Sharpstone Conglomerate, this in turn is overlain by a tuffaceous unit 
which is then overlain by limestone. There is a repetitive sequence of interbedded 
conglomerates and tuffs which in turn is overlain by limestone. The composition of 
the overlying rock units change to a polymictic conglomerate overlain by greenstone 
and volcanic breccias. 
 
In the North Zone, the Paleozoic Knob Hill or Attwood Formations have not been 
mapped, and it is believed the Brooklyn Formation is thickest in the North Zone.   
 
In the South Zone of the Phoenix claim block, the thickness of the Brooklyn 
Formation appears to be thinner than at the North Zone. Units exposed at surface in 
the South Zone are truncated at depth by the Snowshoe Fault, a listric normal type 
structure.  These units are interpreted to have been displaced westward from their 
roots below the fault.  Similarly, rocks that formerly overlaid the South Zone are now 
exposed 6 kilometres to the west in the Deadwood area.  
 
The rock units of the Paleozoic Knob Hill Formation that have been exposed in the 
South Zone are volcanic and sedimentary. These units lie below the interpreted 
positions of the thrust faults and are also unconformably overlain by the Brooklyn 
Formation. 
 
Deposits in the South Zone for the most part have the “Sharpstone Conglomerate” 
as the footwall, and in some mines rocks of the Paleozoic Knob Hill Formation have 
been mapped where the ore has been removed, leading to the assumption that the 
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Brooklyn Formation thins as you move southwesterly from the North Zone.  This 
thinning of the Brooklyn Formation apparently continues to the southwest as is 
confirmed by its absence around the historic deposits in the West Zone. 
 
The Skylark Mine which is a shear/fault hosted silver, lead, zinc and gold deposit is 
hosted by argillites and conglomerates of the Upper Paleozoic Attwood Group. 
Elsewhere, historical mines in the West Zone are hosted by rocks of the Greenwood 
Intrusion of the Nelson suite. 
 
The rocks of the West Zone are dominated by units of the Upper Paleozoic Knob Hill 
and Attwood Formations which have been intruded by stocks of the Jurassic-
Cretaceous Greenwood Plutons 
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7.4 Mineralization 

 
Kettle River’s Greenwood Area Properties are situated within the Boundary District, 
a highly mineralized area straddling the USA-Canada border.  This area includes the 
Republic, Belcher, Rossland and Greenwood mining camps. Total gold production 
from the Boundary District exceeds 7.5 million ounces (Schroeter et al 1989; Hoy 
and Dunne 2001; Lasmanis,1996). The majority of production has been from the 
Republic and Rossland areas.  At Republic, about 2.5 million ounces of gold at an 
average grade of more than 17 g/t Au has been produced from epithermal veins 
(Lasmanis, 1996).  In the Rossland Camp, 2.8 million ounces of gold at an average 
grade of about 16 g/t Au was mined from massive pyrrhotite-pyrite-chalcopyrite 
veins (Hoy and Dunne, 2001). 
 
In this report, for ease of discussion the mines and mineral showings in the Phoenix 
Claim group have been subdivided into three sub-areas, namely the North, South 
and West Areas.  The North area includes the Summit, Oro Denoro and nearby 
showings.  The South Area include the Phoenix and nearby deposits.  The West 
area includes the Skylark, Cresent and nearby showings.  The past producing mines 
are listed in table 4 and shown on figure 19. 
 
Also for the purposes of this report, the area of properties located west of highway 3 
are referred to as The Tam O’Shanter Claim Area, comprised of a number of non –
contiguous mineral claims. 
 

7.4.1 Summary of Past Producing Mines 

 

 
 
Table 4.  List of Past Producing Mines and Prospects 
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Table 4 (cont’d) 
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Table 4 (cont’d) 
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7.4.1.1 NORTH ZONE  

R. Bell (Reference: Minfile 082ESE064) 

 
Historical production from the R. Bell was documented in 1901 and 1918; totaling 
287 tonnes grading 392.9 g/t Ag and 7.4% Cu. Total underground development was 
120 metres of shaft and 180 metres of drifts and crosscuts. 
 
The R. Bell mine is located 11 kilometres northeast of Greenwood and 2.3 
kilometres south of Wilgress Lake, just north of the old Summit City.  The property is 
accessed by traveling north on highway #3 from the Phoenix Ski Hill turn-off, turning 
east on the B.C. Mine road, turning right at the T intersection and following the upper 
road (staying to the left) for approximately 1 kilometer. GPS coordinates at the mine 
are NAD 83 388586E/5441905N +/- 3M. 
 
The host rock in the area is greenstone, stained locally with azurite and malachite 
(see attached photos) and is cut by a large (30 meter wide) barren pulaskite dike. 
The greenstones are interbedded volcanic tuffs, limestone, and the Sharpstone 
Conglomerate unit of the Triassic Brooklyn Group.  These are in intruded by 
granodiorite of the Jurassic Nelson Intrusions and alkaline syenite (pulaskite) of the 
Eocene Coryell Intrusions. 
 
 

EMMA (Reference: Minfile 082ESE062) 

 
Past production from the Emma was 254,000 tons grading 1.01% Cu, 0.026 opt Au, 
and 0.31 opt Ag.  
 
The Emma property is accessed by traveling north on Highway #3 to just south of 
Wilgress Lake, at which point approximately 100 metres south of Wilgress Lake a 
logging road takes off to the west.  Travelling up this logging road for about 100 
meter you take the first left and follow that road up onto the old railway grade, 
traveling south. 
 
The mineralization occurs in a garnet skarn. The host rocks are interbedded tuffs, 
limestones and the Sharpstone Conglomerate unit of the Triassic Brooklyn Group. 
Two types of massive sulphide mineralization occur within the garnetiferous skarn. 
Massive magnetite with chalcopyrite predominates at the north end of the mine 
whereas massive pyrite and chalcopyrite dominates at the southern end of the mine. 
These two types of mineralization may represent a zonation in the Emma area. The 
mineralization at the north end of the mine may indicate copper gold mineralization 
extends north of the existing workings. The Emma crown grant ties on to the Jumbo 
crown grant which will be described later. A grab sample taken by Kyba (1990) taken 
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from the massive pyrite and chalcopyrite returned values of 8.76% Cu, 0.1% Zn, 
1.46 oz/ton Ag, 0.184 oz/ton Au. 
 
In 1997 the Emma was the subject of a drilling program under the north Emma pit by 
Echo Bay. The intent of this drill program was to evaluate if the Emma graded into a 
gold skarn to the north. The drilling targeted under the north Emma pit to test for 
gold mineralization just below the pit. 3 holes were drilled NE 97-1, -45 dip, depth 83 
feet; NE 97-2, -55 dip, depth 179 feet; NE 97-3 -70 dip, 260 feet. All 3 of these holes 
were to test the gold mineralization under the north Emma pit, the only intercept of 
merit was 5 feet of 0.11opt Au in NE 97-3.   
 
An additional 2 holes were drilled along what is termed the Emma vein a 1000 (300 
meter) foot long trend of silicified limestone breccias. EV 97-1, dip -45 depth 110 feet; 
EV 97-2, dip -45, depth 233 feet. There were no significant assays reported.   As 
noted all drill holes were shallow and were testing for down dip extensions of surface 
mineralization.  The Emma vein trends to the north and may be the same structure 
that the Minniemoore showing is developed along. 
 

Oro Denoro (Reference: Minfile 082ESE063) 

 
Past production from 1903-1910 was 136,000 tonnes grading 1.37% Cu, 0.03 opt Au, 
0.23 opt Ag. 
 
The Oro Denoro is located 10.2 kilometres northeast of Greenwood at an elevation 
of 1066 metres on the divide between Eholt and Fisherman Creeks. The crown grant 
adjoins the Emma crown grant to the north. Access to the property is from highway 
#3, traveling north to just before Wilgress Lake, 100 metres south of the lake a 
logging road turns west across a cattle guard.  Traveling up the logging road for 
approximately 100 metres take the first left which winds up onto the old railway 
grade. Travel south along the railway grade to GPS location NAD 83, 
5442630N/387019E.   
 
The Oro Denoro is centrally located in a 2.4 kilometer long limestone belt trending 
approximately north-easterly, in which a number of skarn deposits are located: the 
Emma and the Jumbo to the north and the Cyclops and Lancaster Lass to the south.  
This 2.4 long kilometer of limestone hosts 5 historic massive sulphide pods and 
remains very prospective for new discoveries within the limestone unit to the north 
and south. 
 
The Oro Denoro is underlain by the Triassic Sharpstone Conglomerate unit, 
tuffaceous sediments, minor limestone and fine grained volcanic breccias intruded 
by a series of granitic rocks ranging in age from the Lower Cretaceous Nelson 
Intrusions to Coryell (Paleocene) intrusions.  Extensive skarn development 
associated with these intrusions is evident and remains an exploration target.  Skarn 
development in this area is primarily epidote-garnet-calcite. 
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The Oro Denoro was mined from extensive underground workings, including a 40 
meter deep shaft and 240 metres of underground workings on 2 levels.  The mine 
also produced from 5 surface pits. The principal source of the copper ore came from 
pits 1 and 2 which have a general east west trend, suggesting the sulphide 
mineralization was controlled by east west trending granitic bodies.  
 
Between 1966 and 1970, a number of significant size mineral resource estimates 
were made for the Oro Denoro. For example, an indicated resource estimate of 
1,058,700 tonnes grading 0.95% Cu, 0.82g/t Au, 10.7g/t Ag was reported by 
Dolmage, Campbell & Associates (1968).  However, Caron (2012) reported that 
some of the assay data for this resource was discredited after a reexamination of 
drill core on which the results were based was completed in 1983, by G. Rayner, 
who stated in a 1995 report that “the observed core intersections in the box visually 
could not possibly have produced results as high as the quoted assay values shown 
in the log”. 
 
Note: The issuers are not treating this historical estimate as current mineral 
resources or mineral reserves.  A qualified person has not done sufficient work to 
classify the historical estimate as current mineral resources or mineral reserves.  
The key assumptions, parameters, and methods used to prepare the historical 
estimate have not been verified.  The historical estimate uses categories other than 
the ones set out in sections 1.2 and 1.3 of NI 43-101 because it was completed prior 
to that Instrument, and any differences cannot be explained without further work 
being done.  The estimate cannot be regarded as reliable. The estimate is reported 
herein because it is relevant as to the potential importance of this prospect.   
 

B.C. Mine (Reference: Minfile 082ESE060) 

 
Past production at the B.C. Mine; 1900-1907, 1916-1918, 1938 totaled 93,874 
tonnes grading 0.3g/t Au, 71.0 g/t Ag, and 4.4% Cu.  
 
The B.C. mine is located 12.5 kilometres east-northeast of Greenwood.  Access is 
gained from highway #3 north of the Phoenix Ski Hill turn-off by way of the B.C. Mine 
Road. Follow the B.C. Mine road east to the T-intersection.  Turn to the north (left) 
and follow this road to the end as it wraps around Thimble Mountain. GPS location is 
NAD 83 5443204N/389159E. 
 
Production was primarily from a shaft sunk 50 metres deep with 610 metres of 
drifting and a 30 meter raise.  Additional production came from a glory hole. The ore 
from the B.C. mine is unusual for the area in that it was primarily copper. 
 
The main deposit is 60 metres long and 20 metres wide and dips gently to the east, 
this pod was mined to a depth of 120 metres. The ore zone was also cut by sub-
horizontal sheets of porphyry that make regular floors in the ore. 
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Mineralization occurs as lenses of chalcopyrite, pyrrhotite, and minor pyrite 
replacements in the Triassic Brooklyn Group.  Associated skarn gangue minerals 
include garnet (most abundant), quartz, calcite, epidote, actinolite and chlorite.  The 
Brooklyn Group is composed of interbedded greenstone breccias, volcanic tuffs and 
conglomerates. These rocks are intruded by pulaskite dikes and sills that are 
interpreted to be feeders to the nearby Tertiary Marron volcanic rocks. 
 
 

7.4.1.2 SOUTH ZONE  

 

Sylvester K  (Reference: Minfile 082ESE031) 

 
Past Production: 5090 tonnes grading 5.1g/t Au, in 1987 (approximate grade 
reported J. Seguin 1987, Inspector of Mines). 
 
The Sylvester K is accessed by traveling up the Phoenix Mine road from Greenwood 
for about 6 kilometres.  The site is located off the Phoenix road to the north and is at 
GPS coordinates NAD 83 5440508N/5438969E +/- 3 metres. 
 
The Sylvester K lies predominantly on Montezuma Hill, a gentle rolling upland area 
that has little exposed outcrop. 
 
Mineralization consists of a gold-bearing massive sulphide zone comprised of 
massive to sub-massive pyrrhotite, pyrite and minor chalcopyrite.  The mineralized 
zone at the strikes at about 020º and dips vertically to steeply to the east. It can be 
traced on strike (on surface) for about 150 metres, and where uncomplicated by 
faulting, ranges up to12 metres in thickness. Grades are typically in the order of 8.5 
g/tAu for the massive sulphide mineralization and about 10 g/t Au for the footwall 
style mineralization The mineralization is truncated at a depth of about 30metres by 
a flat fault (Caron 2012).   
 
The massive sulphide is evident geophysically by an EM anomaly that has been 
traced for 250 metres. The mineralization appears to be a strata-bound massive 
sulphide lens with sulphide disseminations in the accompanying footwall Sharpstone 
Conglomerate and argillaceous rocks of the Brooklyn Group.  The mineralization is 
hosted by sedimentary rocks of the Triassic Brooklyn Group and cross cut by sills 
and dikes of the Lower Jurassic Providence Lake microdiorite stock. The Brooklyn 
beds are steeply dipping mostly to the east, and are comprised of thick basal units of 
the Sharpstone Conglomerate, overlain by thinly bedded transitional argillaceous 
facies in turn overlain by thick limestone units.  
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Marshall (Reference: Minfile 082ESE031) 

 
Past Production: 1967-1975, a total of 370 tonnes of ore was shipped returning 15.2 
kilograms of Au., 17.6 kilograms of Ag., .47 tonne of Cu., 2.3 tonnes of Pb., and .56 
tonne of Zn. 
 
The Marshall adjoins the Sylvester K and is located just to the north of Marshall Lake, 
1.7 kilometres to the northwest of the Phoenix, and 5.8 kilometres northeast of 
Greenwood.  Access to the site is by travelling approximately 6 kilometres up the 
Phoenix mine road from Greenwood. Then turn on the Marshall Lake road and 
follow this road to Marshall Lake.  Then travel approximately 100-200 metres north 
of the lake and the showing is located on the west side of the road at GPS 
coordinates NAD 83 5441016N/3829390E. 
 
The property is underlain by sedimentary rocks of the Triassic Brooklyn Group.  The 
beds are steeply dipping to the east and are comprised of a thick basal unit of 
Sharpstone Conglomerate overlain by a transitional argillaceous unit which is in turn 
overlain by a thick sequence of limestone. The Providence Lake microdiorite stock, 
dated at 206 Ma, intrudes the limestone and conglomerates and is interpreted as 
feeders to volcanic strata in  the upper part of the Triassic Brooklyn Group. 
 
Mineralization is comprised of massive sulphide lenses in limestone and sulphide 
disseminations in the accompanying Sharpstone Conglomerate and argillaceous 
units of the Brooklyn Group.  Ore mineralogy consists primarily of pyrite with smaller 
amounts of pyrrhotite and marcasite, and traces of chalcopyrite accompanied by 
quartz carbonates and chlorite.  Numerous pyrite stringers carry gold and silver 
values up to 10 metres distal from the sulphide bodies. 
 
The source of the mineralizing fluids is believed to be from the Providence Lake 
stock although no sulphide mineralization is seen south of Providence Lake where 
the main microdiorite body intrudes the Triassic Brooklyn Group.  It is noted 
considering the wide distribution of microdiorite stocks in the area the main pluton 
may be at depth, with the mapped Providence Lake stock being an apophysis of the 
main body at depth, which could be the ultimate source of the fluids. 
 
 

Brooklyn (Reference: Minfile 082ESE031) 

 
Past Production (Includes the Idaho and Stemwinder): 
 
1900-1960 totals: 292,834 tonnes yielded 854,990 grams of Au., 3,430,655  
grams of Ag., 3,567,397 kilograms of Cu.; production after 1960 is included in the 
Phoenix summary. 
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Access is by traveling up from Greenwood on the Phoenix Mine Road, past the 
Phoenix pit to GPS location  NAD 83 5440116N/383093E. The Brooklyn glory hole is 
located just off the road to the west. 
 
The Brooklyn is located on a mineralized zone crossing the valley of Twin Creek, 
about 700 metres northwest of the Phoenix. The mineralized zone is an elongated 
pear shape, broad and shallow to the south, narrowing and becoming steeper to the 
north until it is almost enclosed by vertical walls of Brooklyn limestone as seen in the 
glory hole. The length of the mineralized zone is about 566 metres, with the width 
varying from 122 metres in the south to 15 metres at the very north end. 
 
The mineralized zone is hosted within sediments of the Brooklyn Group including 
Sharpstone Conglomerate, argillaceous transitional facies and limestone units. The 
Brooklyn Sharpstone Conglomerate lies to the east and the limestone lies to the 
west, the floor is mainly Brooklyn limestone with some Sharpstone Conglomerate in 
the southern part.  Ultramafic rocks are intruded into the volcanoclastic rocks and 
sedimentary rocks of the Triassic Brooklyn Group; the ultramafic rocks show 
massive and serpentinized facies, and talc was noted at the Brooklyn. The sheared 
margins often are altered to talc and talc-carbonate at shear boundaries. The 
ultramafic rocks are Mesozoic in age and lie below a major thrust that separates the 
Triassic Brooklyn Group from the Upper Paleozoic basement rocks of the Knob Hill 
Group. 
 
 

Stemwinder (Reference: Minfile 082ESE014) 

 
Past Production: 1900-1949 a total of 32,014 tonnes of ore were mined. The ore was 
taken from an open stope and a glory hole, this glory hole was connected to 450 
metres of drift, there were 2 mine levels underground namely the 32 meter and the 
61 meter levels, these workings were serviced by an inclined shaft and 2 portals. 
 
The Stemwinder Mine is located some 300 metres east of the Brooklyn, some 500 
metres north of the Phoenix mine. Access to the showing is gained by traveling from 
Greenwood up the Phoenix Mine road to about 100 metres past the Brooklyn pit. 
The pit (glory hole) is located on the south side of the Phoenix road and is found at 
GPS location NAD 83 5439926N/383333E 
 
The mineralization was taken from 2 ore bodies trending northerly with a curved 
lenticular shape that was termed, a limestone breccia. This unit is described as 
greyish white fine crystalline limestone breccias with fragments ranging from 1 to a 
few centimetres, with smaller fragments of chert set into a fine grained matrix of 
carbonate, chlorite, quartz and clay minerals. All of the ore at the Stemwinder was 
found in limestone breccias. The ore bodies are all fault blocks of the limestone 
breccia which have been partially recrystallized as coarse grained grey calcite 



Technical Report on the Greenwood Area Property January, 2017 

 

Dr. Mathew Ball, P.Geo.     Golden Dawn Minerals Inc. / Kettle River Resources Ltd. Page 51 

 

containing irregular veinlets and larger masses of chalcopyrite and pyrite. 
Mineralization commonly terminates at faulted boundaries.  
 
The mineralization is hosted by volcanoclastic rocks, Sharpstone Conglomerate, 
limestone breccias and limestone of the Triassic Brooklyn Group.  There are 2 ages 
of faulting associated with the ore zone.  The first set of faults strikes variably west of 
north (one fault dips steeply to the east and the second set dips 25-40 to the west). 
The second set of faults cuts phase 1 faults, and generally strikes northeast and dips 
moderately to steeply northwest or southeast. 
 
 

Old Ironsides (Reference: Minfile 082ESE021) 

 
Past Production: 1900-1919; total production 12,434,620 tonnes (no assays or 
recoveries given). Production includes that from Knob Hill, Drop Gold, Monarch, 
Victoria, Snowshoe and Curlew mines. 
 
Access to the Old Ironside is by driving up the Phoenix road from Greenwood.  Old 
Ironside lies just to the south of the Phoenix pit. It is located on the west side of the 
road just 100 metres south of the Phoenix pit at GPS location NAD 83 
5439494N/383324E. 
 
The mine is underlain by chert, cherty argillite, greenstone and a minor amount of 
limestone from the Upper Paleozoic Knob Hill Groups. These rocks are 
unconformably overlain by limestone, Sharpstone Conglomerate, argillite and Eholt 
volcanics of the Triassic Brooklyn Group. 
 
The main ore bodies outcrop on the Old Ironside and Knob Hill claims. The ore body 
is composite in character and consists of two lenses that coalesce in the center of 
the claims. The western lens is about 750 metres long and ranges from 12 to 38 
metres in thickness and from 112 to 275 metres wide. The eastern lens is not as 
long but is similar in magnitude in thickness and width. The general strike of the ore 
body is about 010 degrees with dips to the east ranging from 45 to 60 degrees, the 
ore body flattens out with depth. The ore has characteristics of iron skarns, gold 
skarns and copper skarns. 
 
Copper ore in the mineralized portions of the Triassic limestone has the 
characteristics of metasomatic replacement skarns. The gangue is principally 
chlorite-epidote skarn rocks with variable amounts of garnet, calcite and quartz.  
Associated with these replacement zones are blebs and disseminations of pyrite, 
chalcopyrite, magnetite and specularite. 
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Phoenix, Aetna, Curlew (Reference: Minfile 082ESE020) 

 
Past Production: Total production from the Phoenix Mine (including the Knob Hill, 
Old Ironsides, Gold Drop, Monarch, Victoria, Snowshoe and the Curlew) was 
21,552,284 tonnes that yielded 28,341 kg of Au., 183,036 kg of Ag., 235,693 tonnes 
of Cu. 
 : 1900-1919, a total of 12,434,620 tonnes of ore mined 

: 1959-1974, a total of 9,117,664 tonnes of ore was mined.  
 

The second phase of operation started at 900 tonnes per day in 1959, by 1961 the 
mill was increased to 2000 tonnes per day and by 1972 the peak capacity had 
peaked out at 3000 tonnes per day, in 1974 the mine was shut down and the mill 
disassembled and removed. 
 
The Phoenix Mine is located 6 kilometres east of Greenwood.  It is accessed from 
the town of Greenwood by driving east up the Phoenix Mine road to the summit, the 
mine is located at GPS coordinates NAD 83 5438785N/383228E. 
 
The geology of the Phoenix mine and area is complicated. It is underlain by an 
intricately, folded, faulted and metamorphosed sequence of Paleozoic and Mesozoic 
volcanic and sedimentary rocks that are in turn overlain by Eocene volcanic and 
epiclastic rocks.  Paleozoic rocks at the Phoenix include the Knob Hill Group, 
consisting of chert, cherty argillite, greenstone and minor amounts of limestone. The 
Paleozoic Knob Hill Group is unconformably overlain by Brooklyn limestone, 
Sharpstone Conglomerate, argillite and Eholt volcanic rocks believed to be from the 
Upper Triassic.  Small microdirite intrusions and coeval andesites of the Eholt 
Formation overlie and intrude Brooklyn limestone and Sharpstone Conglomerate. 
 
The ores of the Phoenix Mine and area are almost all the result of metasomatic 
alteration of limestone. The extensive deposits of the low grade copper ore which 
gave rise to the open pit mining started in 1959 have all occurred in the Brooklyn 
Group limestone.  These metasomatic alteration ores are hosted within chlorite-
epidote skarn rocks with variable amounts of garnet, quartz and calcite with blebs 
and disseminations of pyrite and chalcopyrite, magnetite and specularite. 
 
The main ore body crops out at the Knob Hill and Old Ironsides claims on the south 
side of the ravine that is the headwaters of Twin Creek. As previously mentioned, 
the main ore body is composed of 2 lenticular lenses that merge in the middle. The 
western lens is 750 metres long 12-38 metres thick and 112-275 wide, the eastern 
lens is not as long but its thickness and width are of the same magnitude.  
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Snowshoe (Reference: Minfile 082ESE025) 

 
Past Production: 1900-1904, 1906-1911, total production from this time frame 
yielded 1284 kg Au., 4950 Kg Ag., and 6322 tonnes of Cu 
 

    : 1959, 1962-1964, Granby Consolidated Mining and Smelting 
purchased the property in 1913 and through the years 1959, 1962-
1964 mined 270,000 tonnes of a lower grade ore by open pit mining 
and processing at the Phoenix mill. 

 
The property is accessed from the town of Greenwood by driving up the Phoenix 
mine road to the location of the Phoenix pit in and around Twin Creek. The 
Snowshoe is located 1000 metres east of the main Phoenix pit just on the west side 
of the road and can be found at GPS location NAD 83 5439164N/384331E. 
 
The Snowshoe mine consists of two zones that were worked to a depth of about 65 
metres. Development at the end of 1911 consisted of open cuts, glory holes and 2 
shafts and a series of stopes that were accessed by 3000 metres of drifting. Surface 
excavations included a 70 meter by 120 meter pit that resulted in the production of 
270,000 tonnes of lower grade copper ore from the southern section of the claim.  
This ore was sent to the Phoenix mill which at that time was processing 2000 tonnes 
per day. 
 
The south ore body is broadly thought of as a continuation of the ore body located 
on the Curlew, Rawhide and Gold Drop Mines.  This ore body is somewhat 
discontinuous due to bands, wedges and ribs of slightly mineralized gangue rock 
break its continuity.   
 
Along the Snowshoe-Curlew boundary the footwall dips to the north about 40 
degrees. To the west it has a curving northerly strike with easterly dips ranging from 
30 to 65 degrees. In its downward extension the ore body apparently dips to the 
northeast, this brings it adjacent to or in contact with the ore body from the north. 
The north-south axis of the ore body is about 180 metres and the east-west axis is 
about 80 metres, its thickness ranges from 8-11 metres with localized thickening. 
 
The north ore body was at one time probably joined to the Gold Drop number 1 and 
the south Snowshoe but has been subsequently eroded. The main part of the north 
ore body has a north-south length on surface of 110 metres, a width ranging from 
34-46 metres, and thicknesses ranging from 2-17 metres averaging 11 metres 
. 
The mine area contains rocks of Upper Paleozic Knob Hill Group that is in turn 
unconformably overlain by Triassic sediments, Sharpstone Conglomerate and 
argillites. The footwall rocks are Sharpstone Conglomerate, tuffs and red and grey 
argillites with local patches of quartzose crystalline limestone of the Triassic 
Brooklyn Group. The hanging wall consists of garnet and epidote rocks of the 
mineralized zone in which the ore dies out or is terminated by a gouge filled fault. 
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Curlew (Reference: Minfile 082ESE024) 

 
Past Production from the Curlew Mine is included in the Phoenix section on 
historical mines.  The Curlew was acquired in 1907 by the Granby Consolidated 
Mining and Smelting Co. 
 
The Curlew Mine located to the east of the Phoenix pit approximately 1100 metres.  
It is located on the west side of the Phoenix mine road just south of the Snowshoe 
Mine.  It can be located at GPS coordinates NAD 83, 5438913N/384508E 
 
The wedge shaped Curlew portion of the ore body measured 70 metres long 50 
metres wide and was 8 metres thick. The ore zone consisted of disseminated 
chalcopyrite and some massive magnetite lenses in limey sedimentary rocks of the 
Triassic Brooklyn Group. The ore zone is underlain by Sharpstone Conglomerate 
and dips 35 degrees to the north onto the Snowshoe claim. 
 
 

Rawhide (Reference: Minfile 082ESE026) 

 
Past Production: 1904-1916 the Rawhide mined 856,634 tonnes and yielded 1056 
kg of Au., 6919 kg of Ag., and 8441 tonnes of Cu. 

: 1959-1962, Granby Mining Company Ltd mined the property on a 
royalty basis and the production is included in the Phoenix Mine totals. In 
1963 Granby bought the claim. 

 
The Rawhide Mine is located 1000 metres to the southeast of the Phoenix pit 
adjacent to the Monarch claim to the west, and the Gold Drop, Snowshoe and 
Curlew claims to the north.  The Rawhide can be accessed by travelling up the 
Phoenix mine road from the town of Greenwood for approximately 5-6 kilometres 
and past the Phoenix pit. The mine is located at GPS coordinates NAD 83 
5438732N/384281E. 
 
The Rawhide mine developed the on-strike workings from the Gold Drop-Monarch 
ore body. The mine workings underly about 3 hectares on the western side of the 
rawhide claim, and consist of 7 large stopes and glory holes accessed by 
approximately 1400 metres of underground workings on seven levels. The ore body 
which attains its maximum thickness of 23 metres near the northeast boundary of 
the claim rests on Sharpstone Conglomerate and reddish brown argillite and tuff of 
the Triassic Brooklyn Group (footwall), it dips 13-25 degrees to the north and 
northeast. Garnet and epidote are the most prominent gangue minerals and 
chalcopyrite is the only valuable sulphide mineral. 
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The ore is similar in character to the majority of the ore in the Phoenix area, in that it 
is a result of metasomatic alteration of limey units and limestone of the Brooklyn 
Group.  
 

Monarch (Reference: Minfile 082ESE027) 

 
Past Production for the Monarch is included in the Phoenix Mine summary. 
 
The Monarch mine is located 800 metres southeast of the Phoenix pit. It can be 
accessed by travelling up the Phoenix mine road from the town of Greenwood for 
about 5-6 kilometres, past the Phoenix pit.  The workings are on the west side of the 
road and west of the Rawhide deposit.  The workings are located at GPS 
coordinates NAD 83 5438619N/383812E. 
 
The original underground workings are located in the northwest section of the 
original claims.  The mine was accessed from drifts at the base of an inclined 2 
compartment shaft that was 30 metres deep. In 1909, an important ore body was 
delineated by diamond drilling in the area east of the shaft. This was subsequently 
developed from a tunnel connecting the old workings with the shaft. A raise from the 
Monarch drift at the Gold Drop mine joined the main tunnel at the Monarch mine 
allowing the ore to be conveyed to the Curlew portal. 
 
The main ore body east of the shaft dips slightly to the southeast, is roughly circular 
in shape with a diameter of about 15 metres and an average thickness of about 9 
metres. The ore is mainly magnetite and carries 1.17% Cu,1.0 g/t Au and 13.7g/t Ag. 
(GSC Memoir 21, page 84). 
 
In the vicinity of the shaft, a shallow open cut exposed a mineralized zone 
characterized by narrow bands of magnetite with chalcopyrite and pyrite, and 
veinlets of sulphides accompanied by specularite. The gangue here is composed 
mainly of epidote and coarse crystalline, grey calcite. The magnetite is often 
interbanded with calcite and contains calcite inclusions; the banding ranges in 
thickness from 0.5 to 1.0 meter in thickness. Along the west side of the open cut the 
ore is broken and the sulphides are heavily oxidized. 
 
The mineralogy of the ores indicates that the deposit was formed from metasomatic 
alteration of the limey sedimentary rocks and limestone units of the Triassic Brooklyn 
Group. 
 
 

Gold Drop (Reference: Minfile 082ESE028) 

 
Past Production: 1905-1919 a total of 1,600,583 tonnes of ore was mined from the 
Gold Drop Mine.  The recoveries are reported in the Phoenix mine totals. 
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The Gold Drop Mine lies 750 metres to the east of the Phoenix pit. It is accessed by 
travelling east up the Phoenix mine road for 5-6 kilometres to the Phoenix pit. It can 
be found at GPS location NAD 83 5439105N/384168E. 
 
The Gold Drop Mine develops only a portion of the larger deposit that traverses the 
Rawhide, Curlew and terminates on the Snowshoe. It crops out on the Gold Drop 
and swings down and across the Curlew and Snowshoe claims.   
 
The deposit in plan view has a complex shape, described in the minfile document as 
“the shape of a compressed crescent with northward trending horns, broken by the 
occurrence of the detached ore body of the Gold Drop No.1 and the north ore body 
of the Snowshoe”.  The base of the ore body is the Sharpstone Conglomerate unit of 
the Triassic Brooklyn Group.   
 
The ore body of the main Gold Drop deposit is developed in the southeast part of the 
Gold Drop claim and the northeast part of the Monarch claim. The strike varies from 
013 degrees to 032 degrees with an easterly dip that averages about 40 degrees but 
flattens out to about 25 degrees below the level of the Monarch drift. 
 
The known length of the ore body is over 320 metres, and its width to the boundary 
of the claim is about 96 metres. The thickness of the ore body averages about 9 
metres but it varies from 2 to 17 metres in thickness. 
 
 

Grey Eagle (Reference: Minfile 082ESE018) 

 
Past Production: 1916 production of 45,360 tonnes of 0.2% Cu., 36% Fe and 0.7g/t 
Au is reported in the Minister of Mines Annual Report for 1916 (page 259). 
 
The Grey Eagle Mine is located 800 metres south of the Phoenix pit. It adjoins the 
Knob Hill claim to the northwest, the Aetna to the north and the War Eagle claim to 
the east. 
 
Prior to 1912 the ore body was diamond drilled and was developed by open cuts and 
stripping which exposed a magnetite body as much as 10 metres thick with a lateral 
extent of more than 370 square metres. The deposit was mined in 1916 and was 
accessed by No. 2 tunnel producing the 45,360 tonnes of 36% Fe.  
 
The magnetite occurs within flat lying Sharpstone Conglomerate of the Triassic 
Brooklyn Group. The ore is dense massive magnetite containing grains of pyrite and 
a small amount of chalcopyrite. It is similar to the upper ores on the Knob Hill and 
Ironside claims and is interpreted to be an “iron cap”.  Garnet occurs in masses and 
as solitary crystals within the ore body itself.  Due to the small size of the ore body 
and the low copper content there has been no sustained mining on this deposit. 
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7.4.1.3 WESTERN ZONE  

 

Crescent (Reference: Minfile 082ESE012) 

 
Past Production: 1905-1908, 250 tonnes 1.5 g/t Au., 453 g/t Ag., 3 tonnes of Pb., 3.5 
tonnes of Zn. 
 
The Crescent claim is 2.7 kilometres northeast of Greenwood. It can be accessed by 
driving towards the Phoenix pit and then the property is accessed from a side road 
that connects the Phoenix mine to the old railway grade. It is at GPS coordinates 
NAD 83 5440073N/379360E 
 
The mine development consisted of a shaft and an adit on a narrow quartz vein. The 
adit has all but collapsed. 
 
The quartz vein is narrow - about 15 centimetres in thickness, strikes 020 degrees 
and dips vertical. It consists of quartz mineralized with galena, sphalerite and 
tetrahedrite.  Near the vein, the country rock has an appearance of an “iron cap” due 
to the amount of oxidation of pyrite.  A sample of this oxidized cap returned only 
trace amounts for gold and silver.  A sample taken from the vein returned 8.2 g/t Au., 
204 g/t Ag., and 0.2% Pb. The sorted ore (hand cobbed) reportedly assayed 3,806 
g/t Ag (111 ounces Ag.). 
 
The host rocks on the Crescent claim are mostly dark grey argillite and some 
conglomerate of the Attwood Group. 
 
 

Preston (Reference: Minfile 082ESE249) 

 
Past Production: 1905-1906, in 1906 16 tonnes of ore were shipped, these 16 
tonnes yielded 62 grams of Au, 18,444 grams of Ag, and 306kg of Pb. 
 
The mine is located 2 kilometres east of the town of Greenwood and lies directly 
south of the Crescent Mine. The mine is accessed by travelling up the old Phoenix 
mine road and is located just on the south side of the road. It is at GPS coordinates 
NAD 83 5439725N/379718E. 
 
In 1905, the mine was developed by way of a 35 meter shaft, 80 metres of drifts and 
crosscuts, and surface stripping. The ore type was that of a narrow vein.  The quartz 
vein was most likely hosted by argillites and conglomerates of the Upper Paleozoic 
Attwood Group. 
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Last Chance (Reference: Minfile 082ESE216) 

 
Past Production: 1904, 1905, 1920 and 1935, total production from the mine was 
704 tonnes yielding 4665 grams of Au and 3,026,116 grams of Ag. A sample of the 
dump assayed 15.8g/t Au, 278g/t Ag, 2% Pb and 5% Zn (Minfile 082ESE216). 
 
The mine is located 1.6 kilometres east of the town of Greenwood. Access to the 
mine is by travelling up the Phoenix mine road to elevation 1050 metres.  The mine 
is located just off the south side of the road and at GPS coordinated NAD 83 
5439276N/379099E. 
 
Mineralization within the vein consists of pyrite, galena, sphalerite and tetrahedrite in 
irregular quartz and carbonate veins and lenses, hosted in a sheared, talc-carbonate 
altered zone of an ultrabasic intrusion (serpetinite). This body follows the contact 
locally between the Jurassic-Cretaceous Greenwood granodiorite pluton on the west 
and the metamorphosed Permo-Carboniferous rocks of the Upper Paleozoic 
Attwood Group (limestone) on the east. 
 

Skylark (Reference: Minfile 082ESE011; and R.Krause B.Sc., mine geologist 1987-

1989) 

 
Past Production: 1905-1907, 1915, 1935, total production 1866 tonnes yielding 
5,282 kg of Au, 22.5 kg of Ag, 25.8 tonnes of Pb, and 4.8 tonnes of Zn. 

: 1988-1989, total production 33,298 tonnes yielded 11,751 kg of Ag, 90 kg of 
Au, 107,538 kg of Pb, 43,608 kg of Zn and 9,536 tonnes of Cu. 

 
The Skylark property is located 2.7 kilometres east of Greenwood and 0.8 kilometers 
southeast of Twin Creek. Access to the property is gained by travelling up the old 
Phoenix road and then turning south on a winding road for 1.8 kilometres to the mine 
site. The mine is at GPS coordinates NAD 83 5438910N/380288E. 
 
The main vein is a well mineralized quartz carbonate vein/fault, hosted in argillites 
and andesite of the Upper Paleozoic Attwood Group.  The mineralization consists of 
bands of common sulphide mineral assemblages, including 1) fine-grained galena 
accompanied by tetrahedrite, tennantite, +/- ruby silver, 2) massive arsenopyrite with 
fine-grained galena and sphalerite, and 3) a silver-rich zone characterized by stibnite 
and native wire silver (R. Krause B.Sc., mine geologist Skylark 1987-1989).The vein 
averaged 15-20 cm in width and attained a maximum of 38 centimetres.  The “H” 
zone was mined by Skylark in 1988-1988 and is hosted in an andesite dyke system 
intruding into a granodiorite body.  This zone is believed to be the faulted off section 
of the original Skylark vein. The fault/vein system strikes 040 degrees and dips 50 
degrees to the southeast. 
 
The mine was developed by trackless decline driven in the footwall with a subdrift 
driven along the vein, and draw points for ore removal along the decline. 
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The Serp Zone cuts the vein shear at an oblique angle in the southwest portion of 
the mine.  Based on reverse circulation drilling, the decline was extended to intersect 
the Serp. Zone.  The mineralization was found to be variable in size but generally 
irregular and discontinuous 1-6 cm thick pyrite veinlets with local native gold.  Gold 
assays from the reverse circulation drilling ranged up to 1 oz/ton but were not 
consistent and overall were not economic.  No production was ever made from the 
Serp. Zone.   
 
 

Prince Henry (Reference: Minfile 082ESE250) 

 
Past Production: 1906, 1917, total production was 19 tonnes yielding 40,060 kg of 
Ag, 404 grams of Au and 1130 kg of Pb. 
 
The mine is located just to the east of Greenwood and southwest of the Last Chance 
mine. Access is by driving up the old Phoenix mine road to about 1000 meter 
elevation where the mine is located just on the north side of the Phoenix road. The 
mine can be found at GPS coordinates NAD 83 5438915N/378625E 
 
Development consisted of a 3 meter shaft and 20 metres of drifting. 
 
It is classified as a mesothermal quartz vein.  The vein is reported (minfile) as a 45 
centimeter thick vein with values in silver, gold and lead.  The vein occurs within 
granodiorite of the Jurassic-Cretaceous Greenwood stock. 
 

Bay (Reference: Minfile 082ESE005) 

 
Past Production: 1904-1941 (majority 1935), 447 tonnes yielding 17 kg of Au and 17 
kg of Ag. 
 
The mine is located 1.5 kilometres east of Greenwood at an elevation of 1021 
metres. Access to the mine is by travelling up the old Phoenix road and turning to 
the south for a little over 0.4 kilometers. The mine can be found at GPS coordinated 
NAD 83 5438408N/379202E. 
 
The mine was developed by 2 inclined shafts and 60 metres of underground drifts. 
The mine developed one quartz vein that varied in thickness from cm’s to one meter, 
which was traced on surface for 150 metres. The vein itself has a banded 
appearance.  The ore minerals include pyrite, galena, sphalerite, petzite and free 
gold within a quartz-carbonate gangue.  The host rock is a medium grained 
mesocratic granite with some shearing and propylitic alteration adjacent to the 
fractures. The granodiorite is part of the Jurassic-Cretaceous Greenwood 
granodiorite pluton. 
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Mavis (Reference: Minfile 082ESE027) 

 
Past Production: 1906, 29 tonnes yielding 591 grams of Au and 1742 grams of Ag. 
 
The mine is located 1.5 kilometres east of Greenwood at elevation 1125 metres, and 
is directly south of the Bay Mine. The mine is accessed by travelling up the old 
Phoenix road and lies to the south of the road. It can be found atGPS coordinates 
NAD 83 5438129N/379277E. 
 
The mine was developed by a 10 meter shaft and a 3 meter drift.   
 
Mineralization consists of a quartz vein with gold silver values probably hosted in the 
Jurassic-Cretaceous Greenwood Granodiorite pluton. 
 
 

7.4.2  Tremblay Tailings 

 
The Tremblay tailings lie in the north eastern corner of the South Zone.  These 
tailings were derived from the operation at the Phoenix mill between 1959 and 1973. 
Through the 1980’s, a number of companies re-evaluated the potential for extraction 
of metals by reprocessing the tailings and recovering the contained metals. 
 
The tonnage of the tailings was historically documented from the production records 
of the Phoenix mill.  According to historical production records, from 1959 to 1967, 
4.19 million tonnes of tailings, grading 0.15% Cu, 0.38 g/t Au and 3.8 g/t Ag, were 
discharged to the Tremblay site (Caron, 2012b).  “Some losses inevitably occurred, 
due to pipe failure between the mill and tailings facility and as a result of periodic 
diversion of tailings for other mine uses, so the production records are only an 
approximate indication of the total tailings” (Caron, 2012b).  Without an accurate 
estimate of the tonnage a mineral resource for the tailings cannot be estimated.  
 
J. Keating, a Project Geologist with Noranda in 1985, reported on a vibracore drill 
testing program in which 18 holes were drilled for a total of 191.72 metres.  The 
holes were spaced on a 100 meter grid.  The drilling was performed with a vibracore 
drill of NQ rod size, with samples taken every 5 feet (vertically).  Only a few of the 
holes penetrated entirely through the deposit.  The resulting samples analyzed at 
Rossbacher Labs of 2225 S. Springer Rd. Burnaby B.C. The samples were 
screened to a -80 mesh with the +80 mesh being discarded, the -80 mesh was then 
analyzed. The tailings material contained gold, silver, copper, zinc, and lead 
contents at reasonably consistent grades. 
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The total number of samples collected and analyzed was 137.  The arithmetic mean 
values were 304.8 ppb Au (0.30 g/t Au), 1088.5 ppm Cu (0.11% Cu), 2.4 ppm Ag, 
83.6 ppm Zn and 6.7 ppm Pb (Keating, 1985).  These results are slightly lower in Au 
and Cu than indicated from the production records. 
 
In 1991 George Stewart, President of Kettle River Resources Ltd., sent some 
tailings for initial metallurgical testing to Bacon Donald and Associates of Vancouver.  
Bacon Donaldson conducted testing and put together a first pass flow chart for the 
processing of the Tremblay Tails.  The initial process envisioned would be magnetic 
separation to remove the magnetic material; this material was discarded. The 
second phase was a proposed gravity concentrate to concentrate pyrite because the 
gold was believed to be tied up in pyrite.  The final phase was a cyanide leach to pull 
the gold out from the pyrite in the concentrate. 
 
During bench tests, gold recovery by cyanidation was 67% and it was felt a regrind 
of the gravity concentrate would increase the gold recovery by exposing more of the 
gold tied up in the pyrite to the cyanide. The regrind and further bench tests were 
never performed (Bacon Donaldson May 8 1991, Letter communication from Bacon 
Donaldson to George Stewart). 
 
Due to its potential size, the Tremblay tailings deposit warrants re-evaluation and 
sufficient work to enable a mineral resource to be estimated.  Further metallurgical 
testing would also be required to determine recovery and costs. 
 
 

7.4.3 Discussion – Phoenix Area 

 
The Phoenix Mine exploited the largest mineral deposit known in the Greenwood 
Camp.  Although it encompasses a number of different properties that were mined 
by underground and by open pit mining techniques from the late 1800’s up to 1919, 
the mine reopened in the late 50’s and operated as an open pit until mine closure in 
1976, processing at its peak 3000 tons of ore per day. A total of 21 million tonnes of 
ore were processed for recovery of 5,884,736 oz of Ag, 911,172 oz of Au, 
519,613,469 lbs of Cu, 1168 lbs of Pb.  
 
All of the Phoenix ores were exploited from shallow underground or open pit mining 
techniques. In the 1950’s, Granby Mining re-evaluated the Phoenix Mine and 
reopened the mine as an open pit, processing the remaining lower grade ore in its 
mill and shipping concentrate to smelters.  The ores at the Phoenix and adjoining 
properties were all extracted from near surface and there has not been any effort to 
look significantly below the present mined depths.. 
 
The potential for developing more ore at depth remains high.  Utilizing an airborne 
time domain electro-magnetometer and magnetometer survey Golden Dawn 
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Minerals will look below the old mines for the source of the mineralizing fluids that 
created the largest mine in the Greenwood Camp and all of its satellite deposits.  
 
This gives Golden Dawn an enviable position in that this is the first time in the 
Greenwood Camp that such a large land position has been held by 1 company. With 
its adjoining properties and its state of the art mill located on the adjacent properties,  
Golden Dawn has created a property with a rich history in mining is known to be well 
mineralized but also the ability to process its ores. 
 
The Grey Eagle property, located just to the south east of the Phoenix pit, was 
mined for iron (36% Fe). This deposit is interpreted as an iron skarn and has been 
referred to as an “iron cap”.  There is a possibility that below this iron-rich body there 
is copper or gold mineralization which has never been tested for. 
 
Even in the early years (1907-1909), Granby Mining recognised the high grade 
nature of the feeders that created the Phoenix underground workings. The company 
started the Granby Tramway Bore, an underground drift 3 by 3 metres in cross 
section, in the town of Greenwood with the intent of driving the drift 3 miles to come 
under the Phoenix Mine. The tramway was terminated after 918 meters were 
completed. The company then focussed on the near surface deposits around the 
Phoenix by optioning the claims or buying them. By 1919 all mines in the area shut 
down due to a number of factors, including World War 1 and the scarcity of coal to 
operate the smelters. In 1919 both smelters were shut down. 
 
The extensive data base compiled by Kettle River Resources Ltd. over the last 50 
years is invaluable in recording most of the work that has already been done. A 
review of this extensive library has revealed that even in the Phoenix area 
epithermal signatures such as gold bearing quartz veins have been noted but were 
never followed up on. 
 
As the Greenwood Camp throughout its history has been focussed on copper and 
primarily that of skarns and metasomatically altered limestones of the Brooklyn 
Formation epithermal gold mineralization was not recognised or largely ignored.  
This presents a great opportunity for new discoveries of epithermal gold 
mineralization in a mining camp that has never been explored for epithermal gold. 
As the Tertiary aged gold mineralization is a younger event, (has recently been 
recognised with new showings having been discovered) and has a much smaller 
footprint. Utilizing time domain deep penetrating geophysics with pathfinder 
geochemical elements such as Hg, Bi, As, Te these will be invaluable tools in 
looking for epithermal gold mineralization that have for the most part been ignored or 
not recognised. 
 
This property has been 50 years in the assembling all the different claims previously 
owed by individuals or other mining companies under one umbrella. This will be the 
first time that a property scale exploration program with an epithermal model has 
been incorporated into the design and implementation of its exploration. With 
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showings of epithermal gold mineralization now having been identified, the search 
for deeper mineralization will begin with the airborne time domain electro-
magnetometer and magnetometer surveys. 
 
 

7.4.4 Discussion – Cyclops-Oro Denoro-Emma-Minniemoore Propsects 

 
In 1997, the Emma was the subject of a drilling program under the north Emma pit 
by Echo Bay. The intent of this drill program was to evaluate if the Emma graded 
into a gold skarn to the north. The drilling targeted under the north Emma pit to test 
for gold mineralization just below the pit. A total of 3 holes were drilled NE 97-1, -45 
dip, depth 83 feet; NE 97-2, -55 dip, depth 179 feet; NE 97-3 -70 dip, 260 feet. The 
only intercept of merit was 5 feet of 0.11opt Au in NE 97-3.  An additional 2 holes 
were drilled along what is termed the Emma vein, a 300 meter long trend of silicified 
limestone breccia.  These were holes EV 97-1, dip -45, depth 110 feet; EV 97-2, dip 
-45, depth 233 feet. There were no significant assays reported. All 5 drill holes were 
shallow and were testing for down dip extensions of surface mineralization. 
 
The Minniemoore vein was discovered in 2007 and was exposed in 2 trenches.  It is 
described as a silicified limestone breccia containing vuggy quartz, with a true 
thickness of 8.5 meters and having fault-bounded contacts. Chip samples returned 
1469 g/t Ag, 3.95 g/t Au over 4.2 meters  (Caron, 2007). The vein generally contains 
less than 5% sulphides and has epithermal characteristics such as vuggy and drusy 
quartz.  The Minniemoore showing was discovered along trend to the north of the 
Emma vein and may be the same structure.  If so, this epithermal vein structure 
extends at least 300 meters as the Emma vein and then another 100 metres to the 
Minniemoore epithermal showing, for a total strike length of 400 meters. On 
November 22, R. Krause visited the Minniemoore showing and observed an area of 
extensive mechanised trenching along the northern extension of the Emma 
epithermal vein. 
 
With the discovery of 2 epithermal systems, both in silicified limestone with low 
sulphide content, this area is a high priority for further exploration.   The drilling that 
has been done in these areas has been inconclusive given the potential strike length 
of the system.  As the epithermal system is likely Tertiary in age it probably 
overprints the copper skarn mineralization as seen at the Cyclops, and Oro Denoro.  
This zone lies to the west of the R.Bell, Cordick and Summit showing and is possibly 
is related to an intrusion underlying the Summit City area. 
 
The North Zone taken as a whole displays the thickest sequence of Brooklyn 
limestone on the property.  In the western section, a 2.4 kilometer long limestone 
horizon hosts at least 3 former producing copper skarn deposits.  
 
The Oro Denoro area has been the focus of continued exploration and development 
work through the years.  As recent as 1976, in their final year of operation at the 
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Phoenix pit, Granby Mining transported ore from the Oro Denoro for processing at its 
mill. Significant historical resources were estimated previously for the Oro Denoro 
mine and although these were discredited by more recent work, there remains a 
possibly of a mineralized zone at the Oro Denoro.  In addition, many of the historical 
mines were shallow, indicating excellent potential at depth possibly grading into 
pyroxene garnet skarns more proximal to any mineralizing source intrusive.  
 
With the recognition of an epithermal gold stage as evidenced by the discoveries of 
the Summit, Emma vein and the Minniemoore, application of epithermal gold genetic 
models has become extremely important to exploration, which has not been 
previously applied or has largely been ignored in favour of a copper skarn model. 
  
 

7.4.5 Discussion – Recent Exploration in the North Zone 

 
Summit Showing  1996-1997 
 
The Summit showing, discovered in 1996, was the first discovery of gold in silicified 
limestone. The showing is described as hosted within a north-northeast trending 
sequence of interbedded limestone and clastic units of the Brooklyn Formation, with 
a vertical dip.  Initial assays from the surface trenching program returned 0.287 opt 
Au over a true width of 30 feet, including 1.53 opt Au over 4 feet. 
 
Echo Bay collected chip samples from the trenching, which returned an assay of 
0.883 opt Au, and discovered additional small veins to the west of the R. Bell 
workings  Based on the initial trench sample results, Echo Bay optioned the property 
and under took an initial exploration drill program to determine strike and or depth 
potential. Echo Bay drilled a total of 15 holes totalling 967 metres.  The holes were 
spaced 30 metres apart on a line running from the R.Bell north through to the 
Cordick Mine and for the most part were shallow (< 200 feet vertical) and inclined 
with azimuths either east or west.  The drilling was focussed along the trend of a 
skarn horizon from the R. Bell mine north to the Cordick showing in an attempt to 
follow the gold mineralization along strike and to depth.  
 
In drill hole RB 97-2, zones of interesting mineralization was encountered. The first 
was a quartz vein from 120-123 feet and a sulphide rich limestone breccia from 163-
174. The next hole drilled was vertical and it was determined that the 2 zones dipped 
away to the west.  The drill program was unsuccessful, it did not find a continuation 
of gold-bearing silicified limestone.  The two interesting mineralized zones in this 
area remain a high priority as to the origin of this new style of mineralization. 
 
Understanding the nature of the structure is paramount in the Summit showing area. 
As structure is the controlling factor for the epithermal solutions, knowing the 
structural complexity of the area is paramount in tracing the gold mineralization. 
There is a possibility that the whole area in underlain by a concealed intrusion.  A 
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complete structural interpretation of the R. Bell/Cordick Mines and Summit showing 
area is recommended, with a focus on identifying the plumbing systems for the 
passage of epithermal solutions.  
 
An airborne magnetic survey is recommended to be coupled with an airborne V-TEM 
electromagnetic survey to assist in the understanding of the structural complexity of 
this region. 
 
The drilling in the area of the R. Bell, and Cordick mines displays the Brooklyn 
Formation as sub-vertical units where garnet pyroxene skarn is in contact with 
pyroxene garnet skarn which is in contact with unaltered limestone.  This is the 
reverse of a normal pro-grade skarn zonation related to an intrusion in limestone. 
 
The deep penetrating V-TEM electromagnetic survey will possibly shed light on any 
mineralized bodies located below the depths encountered in the drill holes, the 
deepest of which was drilled to a maximum vertical depth of about 170 feet.   
 
Developing a new geological model will assist in the explanation of the Summit 
showing and present areas of high probability of discovering new zones of 
epithermal gold mineralization. A geological model for the formation of gold deposits 
in the Greenwood Camp that has been largely ignored is epithermal gold 
mineralization.  Its discovery at the Summit showing demonstrates the importance of 
this unexplored for deposit type. 
 
 

8 Deposit Types 
 
The Boundary District and Greenwood area represents a region with diverse range 
of mineral deposit types and mineral occurrences with potential ore deposits.   
As reviewed by Dufresne (2012), the following deposit types are present: 
 

1) copper-gold skarn deposits in the Brooklyn limestone, (Phoenix, Motherlode, 
Buckhorn Mtn) 

 
2) gold associated with magnetite-pyrrhotite-pyrite volcanogenic mineralization 

in the Brooklyn Fm. (Lamefoot, Sylvester K). 
 
3) gold-silver mineralization in mesothermal quartz veins and polymetallic silver 

lead zinc vein deposits, possibly related to the Nelson Intrusions (Dentonia) 
 
4) copper-gold (+ molybdenum) porphyry deposits associated with Jurassic 

intrusions (Lexington-Grenoble), and porphyry copper style mineralization 
associated with Nelson intrusions (Buckhorn Creek, MF 082ESE051). 
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5) chalcopyrite-magnetite-pyrite + PGE mineralization and gold associated with 
Jurassic syenite and pyroxenite (Sappho). 

 
6) gold bearing massive sulphide veins with similarities to Rossland style veins, 

(Golden Crown). 
 
7) gold and silver in low-sulphidation epithermal veins similar to those more 

recently discovered in nearby Washington State, e.g., Kettle, K2, Emanuel 
Creek; and gold and silver in silicified breccias of Eocene-age  
 

It is also noted by Dufresne (2012) that many gold deposits in massive sulphide 
and/or quartz/calcite veins are closely associated with serpentinite bodies 
(Lexington and Golden Crown in BC, Morning Star and California in USA). 
 
 
8.1 Skarn Deposits 
 
Iron, copper and copper-gold skarn deposits occur in the Boundary District. 
These deposits are related to Cretaceous-Jurassic intrusive activity, both styles 
proximal or distal have intruded into limestone and limey sediments generally 
belonging to the Triassic Brooklyn Formation. Important examples of this type of 
deposit include the Buckhorn (Crown Jewel) deposit at Chesaw, Washington, the 
historic Phoenix deposit near Greenwood. Historic production from the Phoenix is 
21 million tonnes at 0.9% Cu and 1.2 g/t Au and from the Motherlode 4.2 million 
tonnes at 0.8% Cu and 1.3 g/t Au (Church 1986). An iron (+/- copper, gold) rich 
volcanogenic horizon (Lamefoot horizon) occurs within the Brooklyn formation. 
The skarn alteration may simply be the remobilization of earlier syngenetic 
mineralization +/- skarnification, with the addition of gold along structures cutting 
the horizon. Exploration in the district has traditionally targeted copper skarn 
mineralization in the Brooklyn limestone and sharpstone and less commonly 
calcareous units of the Knob hill and Attwood Formations. 
 
 
8.2 Gold-bearing Volcanogenic Magnetite-Sulphide Deposits 
 
Crown Resources and Echo Bay Mines discovered the Lamefoot type of deposit 
in the Boundary District, it is described as a gold bearing, magnetite-pyrrotite-
pyrite syngenetic volcanogenic mineralization (Rasmussen, 1993, 2000). 
Mineralization is hosted within the Triassic Brooklyn Formation, but at least part 
of the gold is attributed to a late stage epigenetic (Jurassic or Tertiary) event. The 
gold bearing massive magnetite and sulphides at the Overlook, Lamefoot and 
Key deposits in Ferry County Washington all occur at the same stratigraphic 
horizon, also typified is a footwall of felsic volcanoclastics with a massive 
limestone hanging wall, also noted were auriferous quartz-sulphide and sulphide 
veinlets in the footwall of the deposit. Minearalization occurs near the top of the 
“sharpstone” conglomerate. As previously discussed the “sharpstone” unit is 



Technical Report on the Greenwood Area Property January, 2017 

 

Dr. Mathew Ball, P.Geo.     Golden Dawn Minerals Inc. / Kettle River Resources Ltd. Page 67 

 

believed to have been derived by explosive submarine activity or rapid vertical 
displacement caused by faulting. 
 
In the Greenwood Camp some of the known showings that were termed skarns 
deposits may possibly be volcanic in origin. They occur at the same stratigraphic 
position in the Brooklyn Formation as the Lamefoot, Overlook and Key deposits. 
They have characteristics consistent with this style of deposit. As discussed 
above much of the metal in the Phoenix and Motherlode skarn deposits is now 
believed to be remobilized and its source pre-dates the skarn event. Stringer 
zones that have been identified at deposits such as Lamefoot and Sylvester K 
were largely overlooked and are a good exploration target for developing further 
zones of economic mineralization. 
 
 
8.3 Mesothermal Quartz Veins (+Silver, Lead and Zinc) 
 
Gold-Silver mineralization occurs in mesothermal quartz veins related to 
Cretaceous-Jurassic Nelson intrusive. Polymetallic silver-lead-zinc veins are also 
included in this type. Veins may be hosted in the intrusive or in the adjacent 
country rock. Examples are the Jewel (Dentonia Resources), Providence veins 
and the veins at Camp McKinney. At Camp McKenney, gold bearing quartz veins 
are hosted primarily in the Pre-Triassic greenstones, quartzite, chert and 
limestones. Production from Camp McKenney was primarily from one east-west 
striking near vertical vein, production is reported as 124,452 tonnes at an 
average grade of 20.39g/t. This vein measured over 750 metres in length and 
averaged one meter thick (Caron, 2002b, Minfile 082ES020). 
 
 
8.4 Epithermal Gold 
 
The Republic District has produced over 2.5 million ounces of gold, grading 17g/t 
Au on average from Eocene-aged low sulphidation epithermal veins (Lasmanis 
1996). The veins formed in hot spring environments after deposition of the 
Oligocene Klondike Mountain Formation (Tschauder, 1986, 1989, Muessig 1967) 
In the Republic area, the Klondike Mountain Formation has almost been totally 
eroded, exposing or eroding the paleosurface. However a number of the 
Republic deposits are blind and are covered by sediments layed down during 
subsequent depositional episodes. Vein orientations lie between 330 and 030 
degrees; dips are moderate to steep. Veins generally extend to depths of 200-
250 metres and rarely up to 500 metres. Ore is discontinuous along the veins 
and normally occur in chutes ranging from 30 to 180 metres in strike. Near the 
contact of the Sanpoil volcanic and the overlying Klondike Mountain Formation 
the veins grade into stockwork zones. These stockworks are locally capped 
silicified breccias with low grade gold and disseminated pyrite. Gold-sulphide 
mineraliation is associated with both low and high angle Tertiary age faults. The 
Emmanuel Creek vein is an example of a blind discovery, the vein was 
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discovered under an average of 350 metres of post mineralization cover; has 
grades over 44.5 g/t Au with widths up to 30 metres (Dufresne and Nichols, 
2013). 
 
The Bengal zone and possibly the Wild Rose vein are examples of Eocene-aged 
epithermal veining with good values associated with the eastern margin of the 
Toroda graben. At the Wild Rose deposit four veins have been identified and are 
roughly parallel and display characteristics of an epithermal system.  The Emma 
siliceous breccia vein appears to be of epithermal origin. The Summit showing 
which lies 75 metres into the footwall is a silicified limestone that has returned 
grades of more than 30 g/t Au over 7.5 metres in a continuous chip sample. This 
Summit showing being epithermal in origin represents a low-sulphidation high 
silification system. Low-sulphidation epithermal veining is also know around the 
Phoenix Mine. Auriferous semi-massive to massive sulphide mineralization is 
also known along Eocene structures in the Greenwood area. 
 
 
8.5 Jurassic Alkalic Intrusives with Copper, Gold, Silver and PGE’s 
 
Jurassic aged alkalic intrusive hosted copper-gold and copper-silver-gold 
mineralization in several areas within the Boundary District. There is a strong 
spatial relationship between Jurassic structures (thrust faults) and Jurassic alkali 
intrusive. A copper-gold porphyry system occurs at the Lonestar-Lexington 
property hosted in a Jurassic quartz-feldspar intrusion (Seraphim et al 1995). 
Massive to semi-massive chalcopyrite-magnetite-pyrite + PGE mineralization, 
with associated gold, occurs  in Jurassic syenite and pyroxenite on the Sappho 
property near Midway (Caron 2002a; Nixon 2002a; Nixon and Archibald 
2002)and at the Gold Dyke and Comstock near Danville (Tschauder, 1989). 
 
At Rossland parallel, en echelon gold bearing massive pyrrhotite-pyrite-
chalcopyrite and quartz veins are related to the intrusion of the Rossland 
monzonite, a multi-phase Jurassic alkali intrusion. At Rossland more than 20 
veins are recognised in an area of about 1200 metres by 600 metres from which 
over 5.5 million tonnes of ore grading 16 g/t Au was produced (Hoy and Dunne, 
2001). 
 
 
8.6 Gold Mineralization Associated with Serpentinite 
 
A number of gold deposits are associated with serpenitized ultramafic bodies. 
These serpentinized bodies are associated with quartz-calcite veining that have 
been emplaced along regional thrust faults. Greenwood area serpentinized 
mineralization is known to have occurred along Eocene aged detachment faults, 
both within the serpentinized bodies and adjacent brittle rocks. Ore associated 
with serpentinite have traditionally been small, but often high grade. 
Mineralization on the Athelstan-Jackpot and Golden Crown properties, the Serp 
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Zone on the Skylark and the California mine near Republic are  similarily 
associated with serpentinite ( Caron 1999, 2004; Tschauder, 1989). 
 
 

9 Exploration 
 
A limited amount of exploration work was conducted in 2016 by Golden Dawn 
Minerals Inc.  This included rock chip sampling to re-assess the Sylvester K 
prospect on the property.   
 

9.1 Rock Geochemical Sampling 

 
In 2016, a suite of rock samples was collected under the direct supervision of Dr. 
Ball on behalf of Golden Dawn Minerals Inc. to verify the presence of gold in 
mineralized rocks and to verify the gold values reported previously from the 
Sylvester K deposit.   
 
A total of 8 rock chip samples were collected from Sylvester K occurrence.  These 
samples were collected from a large trench that is assumed to be the site where 
Skylark Resources extracted 5000 tonnes for processing at the Dankoe mill.  The 
entrance to the trench is at the northern end and the southern end is a wall that 
exposes a cross section of the Sylvester K sulphide deposit.  Remnants of massive 
sulphide mineralization are exposed on the eastern wall of the trench as well.   
 
The deposit consists of a lens of massive sulphide and an adjacent quartz stockwork 
zone. The massive sulphide is about 2.2 meters in thickness and occurs along the 
eastern margin of the deposit at its contact with brecciated limestone.  To the west of 
the massive sulphide is a stockwork or stringer zone of quartz-pyrite veinlets at least 
13 meters in width.  Within this zone, quartz veinlets are oriented subparallel to the 
massive sulphide and at various angles.  The host rock appears ton be argillic 
altered siltstone or ash tuff.  The frequency and size of the quartz veinlets decreases 
gradually to the west.  Minor gouge-filled faults cross-cut and offset the 
mineralization on a small scale.  The sample locations are shown on figure 19. 
 

9.2 Sampling Method and Approach 

 
Rock samples were collected by a field assistant under the direct supervision of 
Dr.Ball.  Samples consisted of chip traverses across outcrop exposures of 
mineralized rocks.  Traverse lengths ranged from 2.0 to 3.0 metres.  Continuous 
channel samples involved collecting rock chips along a line perpendicular to the 
orientation of the structure or feature being sampled.  All samples were collected by 
hand using a geological hammer.  Each sample was placed in a plastic sample bag 
(12x20 inch) with a sample tag, and the bags were labeled with sample numbers by 
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felt marker pen.  Sample weights varied from 1.5 to 2.5 kg. Care was taken to 
sample intervals and not to collect spot samples so that the samples are 
representative of the intervals sampled. Sample locations were marked in the field 
with fluorescent plastic flagging, and/or aluminum tags. 
 
It is the QP's opinion that the sample quality was typical of and suitable for 
exploration sampling for geochemical analyses, and that there were no readily 
apparent factors that may have resulted in sample biases for the QP’s samples.  
Manually collected rock chip samples are relatively inexpensive and quick to collect 
but are of lesser quality than mechanically collected continuous samples (i.e. cored 
or cut samples).  However, rock chip samples are of sufficient quality to be used for 
preliminary estimates of the mineral potential. 
 
 

9.3 Rock Geochemical Results 

 
The geochemical results for the Sylvester K sampling are summarized in Table 5.  
Analytical Certificates are provided in Appendix C.  Table 6 and figure 19 present the 
locations of the samples. 
 
The average grade of the continuous channel across the zone on the south wall is 
9.92 g/t Au over 15.2 metres.  This includes massive sulphide and quartz stockwork.  
Gold results for only the massive sulphide samples were 7.67 and 8.03 g/t Au.  The 
true thickness of this zone is 2.2 metres.  Results for just the footwall stringer zone 
ranged from 28.2 g/t to 1.65 g/t and averaged 10.24 g/t Au over a true thicknes of 
13.0 metres.  The last sample collected contained 3.47 g/t Au indicating the full 
extent of the mineralized zone may not have been sampled.  Copper results were 
elevated. 
 
 

Table 5.  Summary of geochemical results from rock sampling at Sylvester K. 

 
Sample No. Au ppb Au g/t Ag g/t Cu ppm 

A2013245  7670  5.9 201 
A2013246  8030  4.8 961 
A2013247  > 30000 28.2 6.3 1160 
A2013248  14700  2.2 198 
A2013249  6900  1.3 109 
A2013250  1650  0.7 38 
J296551  3470  1.3 24 
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Table 6.  Locations of rock samples at Sylvester K. 

 
Sample No. UTM E (m). UTM N (m) El. (m) Width (m) Description 

A2013245  382764 5440506 1426 2.0 
vertical chip sample, massive py 

E. Wall 

A2013246  382758 5440520 1456 2.2 S. Wall massive pyrite 

A2013247  382768 5440508 1435 2.0 
pyrite stringer zone in altered 

volcanics or siltstone 

A2013248  382761 5440509 1431 3.0 
lesser stringer zone in altered 

volcanics or siltstone 

A2013249  382769 5440483 1399 3.0 
lesser stringer zone in altered 

volcanics or siltstone 

A2013250  382774 5440485 1395 3.0 
lesser stringer zone in altered 

volcanics or siltstone 

J296551  382765 5440490 1400 2.0 

lesser stringer zone in altered 

volcanics or siltstone with 10 cm 

pyrite vein  
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10 Drilling 
 
No drilling has been done by the issuers.  
 

11 Sample Preparation, Analyses and Security 
 
No field sample preparation was done for rock chip samples collected from surface 
outcrops.   
 
Quality control measures employed before dispatch of samples to the analytical 
laboratory included the insertion into the sample stream of certified standard pulps 
and a field blank sample consisting of gravel and containing negligible elemental 
trace, each at a frequency of 1 for every 20 samples.  The standards were prepared 
and certified by CDN Resource Laboratories of Langley, B.C., Canada.  Analytical 
results for the standards were found to be within ±15% of the acceptable range for 
the standard values, which is deemed acceptable for geochemical analyses of this 
nature and considering slight differences in analytical methods.  The analytical 
results were also monitored by the laboratory following their routine internal QA/QC 
protocol.   
 
The samples collected by the author were retained in his possession and personally 
delivered to the sample preparation laboratory or to a courier for delivery.  At no time 
were the samples left in possession by any director of Golden Dawn Minerals Inc. 
 
The 2016  samples were collected by Dr. Mathew Ball, P.Geo. or under close 
supervision by Dr. Ball.  The samples were shipped to ActLabs in Kamloops, B.C.  
ActLabs, or Activation Laboratories, is an independent, Canadian company, based in 
Ancaster, ON, and operates 25 laboratories in 13 countries; including a full-service, 
ISO 17025 accredited lab in Kamloops, BC.  
 
Analyses for gold were by Fire assay method using 50 gram samples and ICP-AES 
finish.  The samples were crushed to 90% passing 10 mesh, then riffle split 1000g, 
and pulverized (mild steel) to 95% passing 150mesh (105μ), cleaning the pulveriser 
bowl with sand after each sample, for improved sub-sample representivity and 
analysis precision.  Silver and other elements were analyzed by ICP-AES using a 
four acid digestion.  Over detection limits for gold were re-analyzed by 30g Fire 
Assay with a gravimetric finish.  Blank and certified reference standard samples 
were included at a frequency of 1 in 20 to monitor the assay lab QA/QC performance.   
 
It is the QP's opinion that the sample preparation, security and analytical procedures 
on the samples taken by the QP are adequate and meet typical industry standards 
for geochemical analyses of mineralized rocks. 
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12 Data Verification 
 
The author has carried out the following work to verify information about the property: 
 

• Visited the Greenwood Area property on September 25, 2016. 
• Took GPS measurements of a number of roads, excavations and drill holes, 
• Reviewed copies of property license documents as provided by the Company; 
• Collected samples on the property of mineralized rocks, some of which 

confirmed the presence of significant gold; 
• Independently reviewed the geological setting of the property by reference to 

maps and information published by the BC Geological Survey, Geological 
Survey of Canada as well as other published literature. 

 
All the verification measures described above confirmed the location, extent, 
apparent legality and geological nature of the property.  The author’s sample results 
confirmed the presence of gold and silver in one of the many known mineralized 
zones. 
 
 

13 Mineral Processing and Metallurgical Testing 
 
No mineral processing or metallurgical testing has been done by Golden Dawn 
Minerals Inc.  Metallurgical testing previously done is described in the History 
section of this report. 

14 Mineral Resource Estimates 

 
Insufficient exploration work has been done on the property to outline a mineral 
resource estimate. 
 
 

15 Mineral Reserve Estimates 
 
There are no known mineral reserves on the property. 
 

16 Mining Methods 
 
Historic mining was carried out using the various stoping method. 
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17 Recovery Methods 
 
Historically copper-gold mineralization from the Phoenix area was direct shipped to 
smelters at Grand Forks and Greenwood.  During the last phase of operations, 
Phoenix processed the material using flotation to recover a concentrate, which was 
then transported to smelters. 
 

18 Project Infrastructure 
 
All of the infrastructure relating to the former mining operations has been removed or 
reclaimed.  There is presently no infrastructure on the property. 
 

19 Market Studies and Contracts 
The author is not aware of any recent market studies pertaining to the Greenwood 
Area mineralization. 
 
 

20 Environmental Studies, Permitting and Social or 
Community Impact 

 
The Author is not aware of any recent environmental, social or community impact 
studies.   
 

21 Capital and Operation Costs 
 
Estimation of potential capital and operating costs is beyond the scope of this report. 
 

22 Economic Analysis 
 
An economic analysis is beyond the scope of this report. 
 

23 Adjacent Properties 
 
The adjacent properties discussed in this section are owned by Golden Dawn 
Resources and all properties lie within 15 kilometres of each other.  
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23.1 Golden Crown 

 
The Golden Crown property is located 4 kilometres southeast of Greenwood and is 
approximately 1 kilometre south of the Phoenix pit. It is contiguous to the South  
Zone area described in this report. 
 
The Golden Crown property is comprised of 63 contiguous claims totalling 63 units 
and covering 1,017 hectares. 
 
The Golden Crown had a recent Technical report completed on it, dated March 24 
2016 which includes an updated resource estimate as outlined below: 
      

 
 
Also located on the Golden Crown property is a 200 tonne per day permitted gravity-
flotation processing mill and tailings facility.  This plant was designed and permitted 
to process material from the Lexington-Grenoble mine.   
 
A Preliminary Economic Assessment report on the Lexington-Grenoble mine was 
published by Golden Dawn Minerals Inc. on June 20 of 2016.  The processing plant 
and the Golden Crown mineral resource were included in this assessment. 
 
 

23.2 Lexington Grenoble Mine 

 
The Lexington-Grenoble Mine is also owned by Golden dawn Minerals Inc. and lies 
south of but is not contiguous with the Golden Crown Property. This property is 
situated southeast of Greenwood and 9 kilometres west of Grand Forks. The 
property is comprised of a series of patented crown claims, reverted crown grants 
and mining lease claims totalling 2,020 hectares.  
 
The Lexington-Grenoble property had a recent Technical report completed on it, 
dated March 24 2016 which includes an updated resource estimate as outlined 
below: 
 



Technical Report on the Greenwood Area Property January, 2017 

 

Dr. Mathew Ball, P.Geo.     Golden Dawn Minerals Inc. / Kettle River Resources Ltd. Page 77 

 

 
 
 
The property was the subject of a Preliminary Economic Assessment Technical 
Report dated June 20, 2016, by Paul Cowley P. Geo., Eugene Puritch, P. Eng., and 
Fred Brown P. Geo., Ernest Burga, P.Eng., Alfred Hayden, P.Eng. and J. Pearson, 
P.Eng. 
 
The Lexignton-Grenoble mine is awaiting a water discharge permit for the 
underground workings.  This will allow Golden Dawn Minerals to de-water the mine 
and initiate underground development. 
 
 

23.3 May Mac (Skomac) 

 
The May Mac property covers the May Mac and Boundary Falls mineral occurrences 
which are classified as silver, lead, zinc +/- gold veins. The property encompasses 2 
mineral claims and 2 mining leases totalling 971.92 hectares.  
 
The property is accessed by road with a power line running to the Roberts Mine mill.  
Underground mining occurred intermittently since 1894 on 2 vein systems, with 
underground development totalling developed 470 metres on 7 levels. 
 
Total production to date is estimated at 4228 tonnes grading 5.35 grams per tonne 
gold and 227 g/t silver (Ball, 2016). 
 
At the time of writing, the property is the focus of an underground drilling program 
with the intent of developing a 10,000 tonne bulk sample for processing at Golden 
Dawns mill located on the Golden Crown Property, less than 15 kilometres away. 
 
There is no resource estimate for the Boundary Falls Property. 
 
Cautionary Note: The mineralization described for the adjacent properties is not 
necessarily indicative of the mineralization at the Greenwood Area properties. 
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24 Other Relevant Data and Information 
 
In 2016, Golden Dawn Minerals Inc. executed an option agreement with Huakan 
International Mining Ltd. to acquire the Greenwood Gold Project, which includes the 
modern Zip mill and tailings facility, the Lexington-Grenoble and Golden Crown mine 
properties, and ancillary mining equipment.  This acquisition opens up possibilities 
for processing additional mineral resources at the Zip mill, if discovered, from the 
May Mac mine and other deposits.   
 
 

25 Interpretation and Conclusions 
 
The Greenwood Mining District represents one of the major copper-gold districts in 
British Columbia.  Although the district has benefited from over 100 years of 
exploration and development, most of this was focussed on copper deposits similar 
to the Phoenix mine.  Additional targets remain, particularly for gold which was not 
the main focus of the historic exploration work. 
 
Golden Dawn Minerals Inc. is acquiring 100% interest in the land position of Kettle 
River Resources Ltd.  This land package covers over 11,000 hectares containing at 
least 29 historical mines and 49 mineralized showings, including the historic Phoenix 
mine, which produced over 1 million ounces of gold and 235,700 tonnes of Cu.  
Golden Dawns acquisition of the Kettle River Resources land holdings adds 
significantly to the 100% owned land packages it already owns in the Greenwood 
Camp.  It will make this Company the largest single land owner in the area and 
holder of the majority of the Greenwood mining camp.  Since Golden Dawn also 
owns the Zip mill, it has the capability to process material from any mineral deposits 
on its Greenwood land packages.  All of these properties lie within about 15 
kilometres of the mill.  Included in the acquisition of Kettle River Resources is the 
proprietary data base of the complete mining camp history that spans over 100 
years. This data is invaluable for providing the background information needed to re-
assess the properties with new structural and metallogenic models that have been 
developed in recent years. 
 
The main type of mineralization historically mined was massive stratabound copper-
gold deposits, with the primary example being the Phoenix deposit.  These deposits 
are replacement, manto or skarn-type deposits formed by interaction of metal-
bearing fluids of magmatic origin with carbonate rocks.  Alternate models have been 
proposed, including volcanogenic strataform deposits or late gold overprinting during 
the Eocene.  It is difficult to prove or disprove these ideas but the common presence 
of calc-silicate minerals typically associated with skarn deposits – garnet and 
pyroxene - suggests the most straightforward interpretation is that of the skarn 
hypothesis.  In any case, a review of the Phoenix and its satellite deposits for gold 
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potential is warranted because the last mining was done when gold was prices 
under $100 per ounce.   
 
Skarn-type deposits are genetically sourced from intrusive rocks which also are 
common hosts for porphyry copper-gold deposits.  A porphyry source intrusion has 
never been identified for the Phoenix deposits and this remains a valid deep target.  
Known intrusive suites include Jurassic granodiorite, Cretaceous Nelson intrusions, 
Triassic microdiorite dikes and sills, and Eocene Coryell intrusive rocks.  Jurassic 
intrusions are known to be associated with copper-gold deposits elsewhere in the 
Greenwood camp (Lexington) but are not recognized in the Phoenix deposit area.  
The Nelson intrusions potentially underlie the mining camp at great depth and 
conceivably apophyses could have penetrated up section or fluids may have been 
channeled upwards to cause mineralization.  The Triassic microdiorite sills and 
Coryell intrusions are often observed at the prospects but commonly cross-cut 
mineralization.  A comprehensive interpretation of the underlying geology, including 
structural and stratigraphic components and aided by geophysics, could lead to new 
targets for source intrusions at depth.  It must be kept in mind that in this structurally 
complex area, the deposit could be displaced from related deposits. 
 
Mineralogical and metal zoning patterns are also useful vectors for discovering new 
mineralization.   Proximal anhydrous garnet>pyroxene skarn versus distal hydrous 
silicate mineral assemblages (actinolite-chlorite) could be important in target 
vectoring towards possible gold enriched distal skarns peripheral to known copper 
skarn showings.   Geochemical pathfinder elements including As, Sb, Bi and Te may 
also be useful in target vectoring.   
 
A vast majority of the mineralization in the Greenwood Camp can be classified as 
copper-gold skarns or skarn –related.  Early exploration in the Greenwood camp (up 
to 1919) focussed on such massive sulphide/oxide ores that were self-fluxing and 
could be shipped directly to smelters.  Lower grade footwall stringer mineralization 
was largely ignored as the mines wished only to ship high grade ore. As such there 
is excellent potential to discover large tonnage deposits of low to moderate grade 
copper-gold skarn material peripheral to the historic mines.  In addition, since most 
of the historic mines were focussed on copper, and iron-rich skarn zones of 
mineralization were largely ignored.  Iron skarns containing gold mineralization could 
be economic at current metal prices.  It will be important to re-evaluate all of the 
skarn deposits for gold. 
 
The Brooklyn Formation is an important host for skarn and epithermal style 
mineralization and is interpreted to be thicker in the North Zone than anywhere else 
on the property.  Extending from the Minniemoore showing south to the Cyclops is a 
limestone horizon that hosts the Minniemoore, Emma, Oro Denoro and Cyclops 
deposits. This horizon is a high priority for further exploration. The metasomatic 
replacement style of massive sulphide/oxide skarns initially has been interpreted to 
be coincident with east-west trending faults hosting microdiorite intrusions.  It is also 
postulated that these historical mines and showings formed from hydrothermal fluids 
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derived from a buried intrusion and may represent distal, weak “leakage” zones 
linked by fluid pathways to potentially larger deposits at depth.  Limited exploration 
has been conducted for depth extensions or focussing on gold. 
 
The important geologic structures are low angle Tertiary detachment faults and 
earlier thrust faults.  These structures may have served as channelways for previous 
metal bearing hydrothermal fluids as well as sites for mineral deposition.  The 
Tertiary structures are also important in terms of truncating and offsetting 
mineralization.  Three dimensional modelling of these structures may be critical for 
defining new and deep targets.    
 
Recognition of Tertiary epithermal systems has not been a priority in the Greenwood 
District however there are a few occurrences that need re-evaluation (eg. Summit, 
Emma).  Tertiary volcanic and sedimentary rocks in the Greenwood area are 
identical in age to those in the highly mineralized Republic District in northeast 
Washington, so there may be similar structural/stratigraphic sites for gold 
mineralization.  Alteration patterns and geochemical halos of pathfinder elements 
such as Hg, As, Sb and Te aids in their discovery.  This type of system is under-
explored in the Greenwood District.  A prime example is the Summit showing, where 
a grab sample from the 1995 discovery outcrop returned over 100 g/t Au and a chip 
samples returned 9.8 g/t Au over 10 metres and 30.2 g/t Au over 7.3 metres. 
Subsequent diamond drilling failed to find a depth extension but it is possible the 
zone has been faulted off or is discontinuous at the locations drilled.   
 
Near the historic R. Bell copper mine, a low sulphide, highly silicified limestone 
named Summit showing assayed 30 grams of gold over 7.5 metres.  This 
mineralization is located 75 metres in the footwall of the R. Bell Mine. Although 
subsequent drilling did not locate a depth extension, this showing is a new style of 
mineralization and further work is recommended to fully evaluate it. 
 
Massive sulphide/oxide targets, if large enough, are expected to be conductive 
bodies that should be identifiable by geophysical electromagnetic (EM) methods.  
Previous airborne surveys had little success in identifying conductors, in part due to 
older technology and that these oxide/sulphide bodies having a higher component of 
oxides are not extremely strong conductors.  Time Domain EM geophysics 
combines not only good depth penetration but also high resolution capabilities that 
have had success in other parts of Canada. Flown concurrently with a high 
resolution magnetometer, these oxide bodies should be identifiable at depth. 
 
An airborne radiometrics survey over the property could help to determine whether 
there are any intrusions concealed by overburden or at shallow depth that could be 
sources for skarn deposits.  Magnetics surveys can help to identify intrusions at 
depth. 
 
Since relatively little exploration has targeted Tertiary gold mineralization this 
remains a high priority and viable target.  The Summit showing, discovered in 
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modern times (1995) is a low-sulphide, high-silica occurrence in that appears to be a 
gold-bearing silicified limestone.  On the South zone around the Phoenix, low 
sulphidation epithermal veins are known with grades locally up to 55 g/t Au that have 
never been tested by diamond drilling (Caron L. 2005). There are a number of other 
examples of possibly Tertiary gold mineralization that are mentioned briefly in 
various reports in the Kettle River database that remain underexplored.  
 
In the South Zone there are is number examples of iron skarns (eg. Grey Eagle with 
36% Fe).  These deposits were mined for their iron content and not evaluated for 
gold potential nor explored at depth for transition to copper-gold skarns.   
 
The Sylvester K mineralized zone had a 5000 tonne bulk sample taken in the late 
1980’s by Skylark Resources and processed at the Dankoe Mill just west of 
Osoyoos. The electro-magnetometer anomaly that defines the mineralized zone is 
250 metres long, whereas mining by open cut is estimated to have been confined to 
approximately 50 metres of strike length.  Recent rock sampling documented in this 
report returned 28 g/t gold across 2.2 metres at the face in the open cut.  
Recognizing that diamond drilling records indicate the zone is faulted off at depth, 
this deposit remains a high priority for development of the apparent remaining strike 
length and for extensions at depth.  Any mineral resource outlined could be 
processed at Golden Dawn’s Lexington mill which is located within 2 kilometres of 
zone and is road accessible. 
  
The Kettle River Greenwood Area Property being acquired by Golden Dawn 
Minerals Inc. is impressive in its size, and the abundance of historic mines and 
mineral occurrences indicates excellent potential for further discoveries.  Golden 
Dawn is the first company to consolidate this land package ever in the history of the 
Greenwood mining camp.  This property has the potential to extend the life of 
Golden Dawn’s mine operations beyond that presently defined for the Lexington-
Grenoble and Golden Crown deposits.  
 
 

26 Recommendations 
 

26.1 Recommended Program 

 
A multi-stage exploration program is recommended at the Greenwood Area Property: 
 

Phase 1 

 
The first recommendation will be to complete the scanning of all proprietary reports 
and maps on the numerous properties anda comprehensive data compilation in GIS.  
Several million dollars’ worth of prior exploration data is available for review and 
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compilation.  This compilation would focus on significant geological factors that 
control mineralization.  Priority ranking and initial exploration plans are 
recommended to be developed for each of the known prospects.   
 
Estimated time and budget:  4 months, $54,000. 
 
 

Phase 2 

 
Field program to verify and evaluate the geological controls on mineralization at 
priority prospects and collect representative and prospective samples.  Metallurgical 
sampling and analyses should be conducted at this time on deposits with potential 
for exploitation such as Sylvester K, Minniemoore and Tremblay Tailings deposits.   
 
Due to its potential size, the Tremblay tailings deposit warrants re-evaluation and 
sufficient work to enable a mineral resource to be estimated.  Further metallurgical 
testing is  required to determine recoveries and costs. 
 
Estimated time and budget:  4 months, $96,500  
 
 

Phase 3 

 
Due to the large land package an airborne geophysical survey on a property scale 
level is recommended. The airborne would include a deep penetration electro-
magnetometer survey (time domain), a magnetometer survey and a radiometrics all 
flown at the same time. 
 
Estimated time and budget 1 month $210,000  
 

Phase 4 

 
An initial drill program to test priority targets for gold content and for extensions of 
known mineralization.  The anticipated outcome would be identification of targets 
with high potential for resource definition and discovery of new deposits. 
 
Estimated time and budget: 2 months $272,000  
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26.2 Budget 

 
Phase 1 1) GIS Compilation

Geologist (70 @ $400/day) labour 28000

GIS Technician (60@$300/day) labour 18000

Chief Geologist (10 @ $800/day) labour 8000

54,000$             

Phase 2 2) Surface Exploration

geological mapping/prospecting

(70 @ $400/day) labour 28000

Jr. Geo/Technician (70@$250) labour 17500

Chief Geologist (10 @ $800/day) labour 8000

Geochemical: samples @ $50: 200 10000

Metaurgical Testing 20000

Metallurgist: 10 @ $1300 13000 96,500$             150,500$    

accommodation 2 @ $80 x 60 days 14400

Phase 3 3) Airborne Geophysics

Crew mobilization 11000

helicopter mob 11500

1500 line km @ $115 172500

Fuel est 15000

210,000$          360,500$    

Phase 4 4) Surface Diamond Drilling

Targets 1000m @ $200/m 1000 200000

Geological design and supervision 20000

survey 10000

Technician 10000

Geochemical: samples @ $50: 240 12000

accommodation 1.5 month 6000 8000

cook 30 days 300 12000 272,000$          632,500$     
 
Table 7.  Cost Estimate 
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9)  I have read NI 43-101 and NI 43-101F1 and the technical report has been prepared in 

compliance with that instrument and form. 
 
10) I consent to the filing of the Technical Report with any stock exchange and other regulatory 

authority and any publication by them, including electronic publication in the public company files 
on their websites accessible by the public. 

 
 
 
DATED at Maple Ridge, Canada this 24th day of January 20, 2017. 

 

M. Ball 

__________________________     
Dr. Matt Ball, P.Geo. Note: Digital Signature Provided For Security Reasons 
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