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2016) to acquire 100% of the Property for a combination of cash (CAD$3,385,000) and shares 
(1,400,000) over a six-year period ending on December 15th, 2021. 

Geology and Mineralization 
The Property is underlain by diorite-granodiorite of the Nelson Batholith which is mid-Jurassic 
in age (172.5 ± 5.0 Ma to 161.5 ± 1.5 Ma, Ghosh, 1995). The Batholith is part of a larger suite of 
granitoids intrusions which were emplaced in the southern portion of Quesnellia, a large terrane 
in the western Canadian Cordillera, in an evolving and changing tectonic environment (Ghosh, 
1995). On the Property the batholith is cross-cut by numerous pegmatite, aplite, and lamprophyre 
dikes.  
Gold-silver-lead-zinc mineralization at the past-producing Alpine mine (MINFILE 082FNW127, 
April 2014) is hosted within an east-west trending, moderately north-dipping (~25-30 degree) 
shear structure which cross-cuts the Nelson Batholith. The structure pre-dates mineralization and 
was a focusing mechanism for the emplacement of pegmatite, aplite and early lamprophyre 
dikes. Mineralization is comprised of native gold, galena, pyrite and sphalerite contained within 
quartz-dominated gangue. Gold occurs as very fine-coarse disseminated particles, wiry crystals 
contained within drusy vugs in the quartz gangue, and in close spatial association with the 
following sulphide species: pyrite, galena and sphalerite. Chlorite, epidote, hematite, sericite and 
silica alteration of the host rock is common, but not always observed enveloping the mineralized 
vein system. The Alpine mine vein is exposed over a 300.0 metre strike length on the number six 
and ten LEVELS of the past-producing Alpine mine, and 170.0 metres down-dip between the 
number five and ten LEVELS. Within the mine workings the vein ranges in thickness from 0.3 to 
+ 2.0 metres. Surface exploration suggests that the strike length of the vein may be extended up 
to approximately 1,600.0 metres to the west from historic workings, and drilling completed 
during the 2017 exploration program extended the vein-system up to 220.0 metres down-dip 
from the historic workings. 

Status of Exploration 
Braveheart’s initial work on the Property began in the winter of 2017 with the application for a 
Mines Act permit. Upon issuance of the Mines Act permit, the 2017 exploration program was 
initiated in August and continued through mid-October, 2017. The program included: surface 
and underground geochemical sampling, where samples were collected to verify work completed 
by previous operators; a LiDAR survey to provide detailed topographic data and aerial photos for 
the Project; and a twelve hole, 1,733.1 metre diamond drill program to support the production of 
a maiden Inferred Mineral Resource Estimate. In addition, Braveheart completed base line water 
quality sampling and an archaeological desktop review. 

Development and Operations 
No development work has been completed by Braveheart on the Property. Historic development 
of the Alpine mine includes over 1,650.0 metres of underground drifts, cross-cuts and raises 
dating back to the late 1800s, with the most recent development completed in 1988 by Cove 
Resources.  
Minfile records (Minfile Number 082FNW127) for past production at the Alpine mine report 
production starting in 1915, then from 1938 to 1942, from 1946 to 1948 and finally in 1988. The 
records (see Table 14-10) appear incomplete as they report a total of 16,810 tonnes mined and a 
total of 17,108 tonnes milled. Also the tonnes mined in 1942 seem very low for the amount of 
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gold and silver recovered. The total recovered metal from the Alpine mine is reported as 356,360 
grams of gold (11,457 oz) and 222,044 grams silver (7,139 oz). 

Mineral Resource and Mineral Reserve Estimates 
The Inferred Mineral Resource Estimate utilized extensive underground sampling assay data 
from the 1988 program completed by Cove Resources after a select sub-set of the data was 
compared by the Author against samples collected in 2017. The high-density data points for gold 
grade and vein thickness provided by the 1988 underground program allowed for detailed 
modelling of the vein system and inferred Mineral Resource Estimation. The data from the 
historic underground workings was then utilized to interpolate the deposit down-dip using the 
2017 drill hole data. 
At this stage of development there are no measured or indicated resources present within the 
Alpine Vein. The total resource within the remaining Alpine Vein is classified as Inferred. 
To establish reasonable expectation of economic extraction and an estimate of an economic cut-
off for the Alpine Vein, research was conducted to establish reasonable mine operating cost 
estimates over a broad range of underground mining operations. It is recognized that this high 
level estimate is very preliminary in nature and includes inferred mineral resources that are 
considered too speculative geologically to have the economic considerations applied to them that 
would enable them to be categorized as mineral reserves. The estimate of cost is only 
approximate and may be materially affected by lower metal prices, lower process recoveries, 
environmental, permitting, legal, title, taxation, socio-political, marketing, or other relevant 
issues. 
The methods sourced various reports and economic assessments for a number of underground 
mining operations globally. The Average from all PEA Analysis that were researched have the 
following parameters: 
Mining Cost -                $105/tonne 
Processing Cost -   $30/tonne 
G&A Cost-    $25/tonne 
Total Cost-    $160/tonne 
Contingency 30%   $50/tonne 

Total Cost with Contingency $210/tonne 
An economic cut-off can then be obtained by the formula: 

Cut-off = Total cost / Recovery / Price per unit of metal 
Where:  Total cost = CAD$210 / tonne 

Gold price = USD $1300 / ounce  
Exchange rate = 0.78 
Gold price = USD $1300 ÷ 0.78 = CAD$1667 / ounce = CAD$53.6 / gram 
Assumed Gold Recovery (see Section 13) = 84.0 % or 0.84 

Cut-off = $210 /tonne ÷ 0.84 ÷ $53.6/ gram = 4.7 g/t say 5.0 g/t gold 
As a result a cut-off of 5.0 g/t gold has been highlighted as a possible economic cut-off for 
underground extraction at this point in the properties development. Results using this cost 
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demonstrated that there is potential value to be achieved in mining at the Alpine mine. Further 
investigation and development is required in order to determine the definitive value of the 
project. 

Inferred Mineral Resource Estimate within the Alpine Vein for gold (Au) 

Au Cut-off 
(g/t) 

Tonnes> Cut-off 
(tonnes) 

Grade > Cut-off 
Au (g/t) 

Contained Au 
Ozs 

2.0 366,000 12.96 153,000 
2.5 338,000 13.87 151,000 
3.0 324,000 14.36 149,000 
3.5 310,000 14.84 148,000 
4.0 290,000 15.62 145,000 
5.0 268,000 16.52 142,000 
6.0 242,000 17.71 138,000 
7.0 205,000 19.76 130,000 
8.0 182,000 21.29 124,000 
9.0 168,000 22.32 121,000 

10.0 160,000 22.94 118,000 
12.0 144,000 24.28 113,000 
15.0 128,000 25.64 106,000 
20.0 88,000 29.49 83,000 
25.0 54,000 33.82 59,000 

A large portion of the Inferred Mineral Resource Estimate is based upon widely spaced drill 
holes down-dip of the historic workings. This may represent a risk as there is uncertainty over 
the continuity of mineralization, and total contained tonnes on mineralized material between the 
2017 drill holes. Future drilling activities in this area may reduce the total contained ounces in 
future Mineral Resource Estimates. If the Alpine mine underground workings are rehabilitated in 
advance of underground development by Braveheart it is strongly recommended that detailed 
sampling be completed throughout the workings to add confidence to the existing geologic and 
geochemical model supporting the Mineral Resource Estimate.  

Conclusions 
The 2017 exploration drilling program confirmed the down-dip extension of the Vein system 
north of the historic Alpine mine. The Vein intersections in drill core ranged from millimeter 
scale to 1.70 metres, with grades ranging from trace to 66.1 g/t gold. Highlights from the 2017 
exploration drill program include: 19.1 g/t gold over 1.70 metres in drill hole AL17007 and 38.0 
g/t gold over 1.40 metres in drill hole AL17008. Underground investigations and sampling on the 
6 LEVEL of the historic Alpine mine revealed vein widths ranging from 0.20 metres to 2.20 
metres, which is consistent with historic government and company reports. A limited number of 
samples collected from the underground workings on the 6 LEVEL in 2017 returned grades 
ranging from 0.06 g/t gold over 1.05 metres up to 54.60 g/t gold over 1.25 metres. Both the 2017 
diamond dill data and underground sampling data confirmed reported grades from historical 
exploration and mining programs in 1988 and 1989, with exception to the 1988 surface drilling 
results reported by Cove Resources Inc., which are considered spurious by the Authors and were 
excluded from the Inferred Mineral Resource Estimate. 
The mineralized vein defined in the Inferred Mineral Resource Estimate displays an inherent 
sampling error or “nugget effect” due to the heterogeneous distribution of gold within the 
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system. Future exploration programs should employ methods (e.g., increase core diameter from 
BTW to NQ or HQ) designed to increase sample size to mitigate the nugget effect.  
Specific gravity should be determined from new drill holes on pieces of whole core from the AV 
vein using wax or plastic wrap and the Archimedes method of weight in air compared to weight 
in water. 

Recommendations 
Proposed exploration work designed to advance the property has been suggested as outlined 
below. A recommended budget to advance the Property specifically addressing surface 
exploration only is CAD$ 1,550,000.00. The Authors cannot provide accurate estimates for the 
costs associated with rehabilitation of access roads, mine workings, the development of a mine 
plan, baseline environmental studies and community engagement or the underground 
development associated with obtaining a bulk sample. The recommended exploration activities 
could occur as standalone work programs, staged according to the amount of available 
exploration expenditures for a given year, and the goals of the corporation at any given point in 
time. 
The following recommendations are suggested to advance the Alpine Property.  
Alpine Mine Resource Area: 

• Rehabilitate access road to the Property; 
• Rehabilitate underground workings and complete detailed underground sampling and 

geologic mapping to support and refine the current Inferred Mineral Resource Estimate; 
• Apply for a bulk sample exploration permit (up to 10,000 t) for the Alpine mine which 

would include producing an engineered mine plan; 
• Extraction of bulk sample material and related metallurgical testing; 
• Mechanical trenching of waste dump piles on the 5, 6 and 10 LEVELS to provide 

average gold grade from large bulk samples to determine potential economics of 
processing the material to recover gold ounces; 

• Surface diamond drilling program (approximately 1,750 metres) designed to infill the 
Mineral Resource Estimate with a goal of doubling the drill density pierce points from 
the 2017 program; 

• Continued baseline environmental studies including, but not limited to: Acid Rock 
Drainage and Metal Leaching (“ARD/ML”) modeling and the development of an 
appropriate waste rock management plan, water quality sampling, monitoring of fish and 
wildlife; 

• Community engagement including, but not limited to: public meetings to disclose 
corporate goals, potential economic benefits and strategies to mitigate negative 
environmental impacts associated with exploration and development on the Property; 
engagement with local First Nation Governments to address any question they may have 
pertaining to development of a mineral resource within their Traditional Territory;  

• For all diamond drilling specific gravity determinations should be made on pieces of 
whole core from the AV vein using wax or plastic wrap and the Archimedes method of 
weight in air compared to weight in water. 

• Upgrade the Inferred Mineral Resource Estimate where applicable. 
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Alpine Vein Step-out Exploration: 

• Surface diamond drilling program (approximately 1,750 metres) designed to explore both 
the western strike extension and the down-dip potential of the Alpine Vein (west and 
north of the historic mine workings); 

Black Prince and Cold Blow Exploration: 

• Rehabilitate access road to the Property; 
• Surface mapping and sampling of the historic mineral occurrences; 
• Prospecting and surface geochemical sampling where surface conditions permit; 
• Exploratory diamond drilling if warranted designed to test the continuity of the 

mineralized vein systems. 
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“A community watershed is defined under the Forest & Range Practices Act (“FRPA”) as all or 
part of the drainage area that is upslope of the lowest point from which water is diverted for 
human consumption by a licensed waterworks. Community watersheds must also be designated 
under the Government Actions Regulation. 
To protect the water that is diverted for human consumption, such areas require special 
management to: 

1. Conserve the quality, quantity and timing of water flow; 
2. Prevent cumulative hydrological effects having a material adverse effect on water. 

There are currently 466 designated community watersheds in British Columbia with most 
established in the 1980s and 1990s. Establishing community watersheds is one of the ways the 
Provincial Government protects drinking water sources.” 
Braveheart has been actively engaging with both the Duhamel and Sitkum creek community 
watersheds to ensure that water quality is not impacted by exploration activities.  
To the extent known by the Author, the permits that must be acquired from the British Columbia 
government to conduct the surface exploration work proposed in Item 26.0 for the property 
include: 

• Ministry of Energy, Mines and Natural Resources: Mines Act Permit; 
• Ministry of Forests, Lands and Natural Resource Operations: Free Use Permit; 
• Ministry of Forests, Lands and Natural Resource Operations: Road Use Permit; 
• Ministry of Forests, Lands and Natural Resource Operations: Special Use Permit – Road 

use agreement for Forest Service Roads not on mineral tenure; 
• Ministry of Environment and Ministry of Forests, Lands and Natural Resource 

Operations: Water Licence* - The Water License has been exempt for both 2016 and 
2017 calendar years but may be required moving forward for all mechanized exploration 
activities requiring the use of water. 

To the extent known by the Author, other significant factors that may affect access or the ability 
to perform work on the property are listed as follows: 

• Wildfire; 
• Snowpack and related avalanche risk; 
• Flooding; 
• Geotechnical hazards such as ground stability and rock fall; 
• Potential disturbance of archaeological sites; 
• Outstanding lien on Sitkum Creek FSR with the Ministry of Forests, Lands and Natural 

Resource Operations. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY 

The central portion of the Property is located at Latitude 49°41’8.01” N, Longitude 117°15’6.59” 
W (Degrees, Minutes, Seconds) or 5503700 mN / 481835 mE (UTM NAD83 Zone 11N) on NTS 
Map sheet 82F011 (Figures 4.1 & 4.2) in the southern Selkirk Mountains, part of the larger chain 
of mountain ranges known as the Columbia Mountains in British Columbia, Canada. The 
property is in part bound to the north by Kokanee Glacier Provincial Park. 
The claims cover the following biogeoclimatic zones: interior cedar-hemlock dominated valleys 
grading up into open meadows and steep ridges of Engelmann spruce-subalpine fir. Elevations 
range from approximately 1,000 m to 2,362 metres above sea level (“MASL”), with moderate to 
very steep topography. Subalpine lakes and glaciers/ice fields are common, as are steep valleys 
and steep jagged ridges that present challenging terrain for exploration and are a source of 
geotechnical hazards in the form of debris flows, rock falls and avalanches. 
Vegetation at the lower elevations consists of lodgepole pine, balsam fir, with lesser birch, aspen, 
cottonwood, cedar, and hemlock flanking lower elevations and riparian zones. The mid to upper 
elevations contain sparse populations of white pine, cottonwood, cedar, and a progressive 
increase in Engelmann spruce and subalpine fir, the latter dominating at the height of land. A 
significant amount of dead standing timber is present in the Sitkum Creek drainage due to 
historic wildfire activity. 
Outcrop exposure is good, although in places is not readily accessible above 2,000 MASL on Mt. 
Cornfield. Surficial cover appears to increase, and conversely outcrop exposure decreases at 
lower elevations on the Property with exception of incised tributaries of Duhamel, Lemon and 
Sitkum creeks.  
Climate on the Property is variable with seasonal temperatures ranging from -30ºC during winter 
months to +30ºC during the summer. Snow cover from early November to early June hampers 
access to the property and ground exploration during this period. A seasonal exploration program 
could conceivably operate from early June to late October depending on the scope and location 
of the proposed exploration activities.  
Access to the Property is gained via a network of Forest Service Roads (FSR) and un-named 
trails including the Sitkum Creek FSR and the Lemon Creek Road (Refer to Figure 4.2). Access 
to the northern portion of the claim group is gained via spur roads which are part of the Lemon 
Creek Road. These spur roads may require a legal survey prior to use to ensure that the roads are 
not infringing on Kokanee Creek Provincial Park as outlined in the Permit Enclosed Letter issued 
with Mines Act permit MX-5-808. 
Select areas of the Sitkum Creek watershed have been logged, and the southern part of the 
Property (Mineral Claim Number 1057746) partially overlaps with the following Cut Block 
License held by Kalesnikoff Lumber Co. Ltd: A30172 (iMapBC, February 26th, 2018). 
A major transportation corridor is located 2.0 linear kilometres south of the southernmost 
boundary of the Property, where Highway 3A provides efficient access to the City of Nelson, 
and the Teck smelter in Trail, British Columbia which is located approximately 88.0 kilometres 
by road from the property. Mining and diamond drilling contractors are located in the local area 
and can be contracted to work on the Property within the scope of permitted disturbances and 
exploration activities. 
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To the extent relevant to the Property, the Author believes that Braveheart, through their Letter 
Of Intent, currently holds sufficient surface rights to conduct their exploration programs as 
outlined in Item 26.0. The availability of power, water, potential tailings storage facilities, 
potential waste disposal areas, heap leach pad areas, and potential processing plant sites for the 
Property are considered outside the current scope of the exploration project and the expertise of 
the Author, and as a result have not been substantiated in detail. These components of the 
mineral project must be updated by a Qualified Person once sufficient research and planning, 
base line studies, field investigations and engineering have been completed to produce a mine 
plan. 
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In 1989, Cominco Ltd. optioned the property from Cove Energy Corp. and conducted a 1,745.1 
metre drill program and minor surface exploration. The objective of the drill program was to 
establish the extent, thickness, and grade of contained mineralization in the Alpine Vein down-
dip from the old Alpine Mine workings (Mosher, 1989). The drill program consisted of twelve 
holes, with an average length of 145.0 metres approximately 200.0 and 400.0 metres down-dip 
from the lowest mine workings (10 LEVEL). The Alpine Vein was intersected in four out of 
twelve holes, the remainder of holes intersected quartz veinlets at the predicted target depth. 
Gold grades encountered in the target vein were typically 1.0 g/t to 10.0 g/t. The program 
confirmed the down-dip extent of the vein system for over 400.0 m from the Alpine Mine; 
however the average thickness of the vein, as exposed within the mine, was not encountered. 
Drilling also established the uniform geometry of the vein which does not appear to deviate in 
strike or dip; it also appears to be a single vein system as subordinate subparallel veins/veinlets 
are completely absent. 
In 2000, a small program of rock sampling and self-potential surveying was completed by Tera 
Ex Mining on the Alpine property, Lewis (2000). This work was focused on the southern part of 
the claim, between the Alpine Vein, Gold Crown and King Solomon. An effort was also made to 
locate the source of strongly mineralized float vein rock previously discovered by Mr. Matovich 
during road building activities in 1987. This was unsuccessful, although two weak, self-potential 
anomalies were discovered in the general area and it was noted that the intrusive in the area was 
altered. 
In 2011, Matovich Mining Ltd., undertook a program of mapping and rock sampling focused in 
two areas, the Cold Blow/Black Prince area in the northwest part of the claim group and around 
the King Solomon/Gold Crown in the south, (Major, 2012). This work was successful in locating 
some of the old workings, and sampling of these workings indicated that significant gold and 
silver grades occur. For example, at the Black Prince, selected dump samples assayed as high as 
71.0 g/t gold and 34.0 g/t silver. At the King Solomon, sampling of dump material yielded up to 
50.0 g/t gold 42.2 g/t silver. At the Gold Crown, sulphide-bearing quartz vein from dumps 
yielded an impressive 267.0 g/t gold and 47.6 g/t silver. The mineralization and style of veining, 
including host rocks, in all these occurrences, was considered to be similar to the main Alpine 
Vein system. 
In 2016, Matovich Mining Ltd., undertook a program of prospecting and rock sampling the 
Alpine Vein and locating historic diamond drill hole collars (Augsten, 2016). The primary focus 
of the program was to attempt to trace the Alpine vein system to the northwest from known 
locations. The west exit of the #6 level of the Alpine mine was relocated and from this point the 
vein was traced northwesterly for approximately 1.8 kilometres using evidence from outcrop and 
float. Vein material was sampled with assay values returning up to 42.3 g/t gold. One day was 
spent relocating historic drill collars from historic 1988-1989 drilling. The location of these holes 
was used to help generate a preliminary geologic model of the down dip extent of the Alpine 
vein system (Augsten, 2016). 
Ongoing work on the Property by Braveheart has focused on exploring the potential of the 
Property for an economic gold deposit in proximity to the past producing Alpine Mine.  
Table 6.1 lists all known Mineral Occurrences on the Property, four of which were discovered 
and explored in the early part of 20th century. Given the timing of work performed and lack of 
reliable verification for the sources of information pertaining to Minfile Numbers: 082FNW257, 
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082FNW290 – 291, the Author does not consider any information related to these showings to be 
material to the project. Mineral occurrence 082FNW292 was reportedly discovered in 1987, and 
reported on again during the 2000 work program. The mineral showing cannot be substantiated 
by the author and is not considered material to the project at the time of writing. Refer to Figures 
7.1 & 7.2 for geographic locations of the mineral occurrences. 

Table 6.1 – Mineral Occurrence Table 

MINFILE STATUS COMMODITY NAME EASTING NORTHING 

082FNW125 Past 
Producer Gold, Silver, Lead, Zinc Alpine Gold 481790 5503500 

082FNW257 Past 
Producer Gold, Silver, Lead, Zinc King Solomon 481325 5501850 

082FNW290 Showing Gold Cold Blow 479870 5506245 

082FNW291 Showing Gold, Silver, Lead Black Prince 479650 5505880 

082FNW292 Showing Gold, Silver, Lead, Zinc Alpine 2000 481950 5502540 

*All coordinates reported in UTM NAD83 Zone 11 North 
Table 6.2 details exploration activities conducted by industry on the Property from 1987 to date. 
The author acknowledges that work was completed for which no information can be found and 
therefore the information which appears below may not be representative of the true extent of 
exploration work completed on the Property. Best efforts have been made by the Author to 
source historic information, and include it in the Report. 
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Table 6.2 – Alpine Property Exploration Work History 1987 – 2017 

Assessment 
Report Number 

Work 
Year Owner Operator Report Name Author Scope of Work Program 

- 1987 Cove 
Energy 

Cove 
Energy  

Examination and 
Program Proposal 

Alpine Mine 
Property 

G. Peatfield 

Report referenced in AR 19483: complete scope of work is presently 
unknown but there is reported underground drilling and sampling of 
waste dump material. The company is making best efforts to recover 
the report. 

- 1988 Cove 
Energy 

Cove 
Energy  - - 

Unpublished documents report the following exploration and 
development work: 200 t of production, 4 t metallurgical test 
(Property File Report 54017), 8 or 9 (?) underground drill holes 
totaling 344.7 metres, 3 surface drill holes totaling 682.4 metres, 331 
underground panel samples. 

19483 1989 Cove 
Energy 

Cominco 
Ltd. Alpine Gold Project G. Mosher, 

P.Geo. 

The 1989 program consisted of the following exploration work: 12 
surface drill holes totaling 1745.4 metres, limited mapping and 
sampling of the surface trace of the Alpine vein. 

26482 2000 Matovich 
Mining 

Tera Ex 
Geological 

Geological 
Exploration of the 

Alpine 2000 Group 

T. Lewis 
FGAC 

The 2000 program consisted of the following exploration work: 
geological reconnaissance mapping, limited Spontaneous Potential 
“SP” geophysics survey, prospecting and rock sampling. 

33876 2011 Matovich 
Mining 

J. Major 
P.Geo. 

Alpine Claim Group 
– 2011 Geologic 

Mapping and Rock 
Geochemistry 

J. Major 
P.Geo. 

The 2011 program consisted of the following exploration work: rock 
sampling and geologic mapping in proximity to the Cold Blow and 
Black Prince mineral occurrences. 

36336 2016 Matovich 
Mining 

B. Augsten 
P.Geo. 

2016 Geology 
Report on the 

Alpine Property 

B. Augsten 
P.Geo. 

The 2016 program consisted of the following exploration work: 
prospecting and rock sampling of the Alpine vein and locating 
historic diamond drill hole collars. 

- 2017 Braveheart Braveheart 
2017 Exploration 

Report for the 
Alpine Property 

C. Gallagher 

The 2017 program consisted of the following exploration work: 12 
surface drill holes totaling 1733.0 metres, surface mapping, 
surveying and geochemical sampling. A 5.0 km2 LIDAR survey was 
also completed to establish elevation control in preparation for a 
resource calculation.  
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 
7.1 – Regional Geology 
Overview 
The Alpine Property is located at the western margin of the Kootenay Arc within allochtonous 
rocks of southern Quesnellia. The arc is a 400.0 kilometre long curvilinear belt of highly 
deformed sedimentary, volcanic and metamorphic rocks extending southeast from near 
Revelstoke, south along Kootenay Lake and south and west across the International Boundary 
(Fyles, 1964). The following regional geology synopsis is provided as open citation from the 
British Columbia Geologic Survey's Geology and Mineral Evaluation of Kokanee Glacier 
Provincial Park (Paper 1989-5; Brown and Logan, 1989).  
The regional geological setting of the Property is illustrated in Figure 7.1. The geology map was 
produced using the British Columbia Geologic Survey Open File 2017-08 by Cui et al (2017).  
The region north of the town of Nelson between Slocan and Kootenay lakes is dominated by the 
Middle Jurassic Nelson Batholith which is a composite pluton ranging in composition from 
diorite to granite. The plutonic suite is subalkaline and metaluminous with Cordilleran I-type 
affinities. The northern end of the batholith intrudes the Upper Triassic Slocan Group which 
consists of argillite, siltstone and minor amounts of limestone. The eastern edge intrudes a 
sequence of Lower Cambrian to Upper Triassic metasedimentary and metavolcanic rocks 
(Brown and Logan, 1988; Fyles, 1967) of the Rossland Group, that dip westward at a moderate 
angle. The western boundary is the Slocan Lake fault zone and Cretaceous to Tertiary gneissic 
intrusions of the Vahalla complex (Carr et al., 1987). 
The post-tectonic composite batholith can be divided into six phases (Brown and Logan, 1988). 
The main phase is potassium-feldspar megacrystic granite. Other less important phases are: 
hornblende potassium-feldspar porphyritic granite, biotite granite-granodiorite, diorite-
amphibolite and biotite lamprophyre. 
The Nelson Batholith is mid-Jurassic in age (172.5 ± 5.0 Ma to 161.5 ± 1.5 Ma, Ghosh, 1995) 
Younger potassium-argon dates probably reflect partial re-setting or overprinting by Cretaceous 
or Tertiary thermal events (Archibald et al., 1983; Duncan et al., 1979). 

Stratigraphy 
Slocan Group 
The Slocan Group underlies the northeastern corner of Kokanee Creek Glacier Park, but also 
occurs as irregular tabular blocks and screens enclosed in the Nelson batholith. It comprises a 
thick accumulation of variably deformed and metamorphosed shale, argillite, siltstone, quartzite 
and minor limestone. Stratigraphic thickness is unknown. Within the batholith, aligned, brown-
weathering blocks of Slocan Group sediments stand out sharply against the grey-coloured 
granite. Blocks and screens vary in size up to 100.0 metres thick, and are mappable along strike 
for as much as 8.0 kilometres. Rare limy beds have variably developed calc-silicate skarn 
mineral assemblages. The stratigraphy and structure of the Slocan Group remain enigmatic as it 
is recessive, lacks marker horizons and is structurally complex. 
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Rossland Group 
Exposures of Rossland Group rocks are confined to pendants within the Nelson batholith. The 
largest pendant hosts the Willa gold-copper deposit, 8.0 kilometres northwest of the park 
boundary. Isolated metavolcanic blocks extend southward, along strike, into the Ymir map area, 
where Hoy and Andrew (1988) have mapped Rossland stratigraphy in detail. 

Intrusive Rocks 
Three main intrusive suites in the map area: 

• Early Jurassic intermediate porphyries, coeval with Rossland Group volcanic rocks; 

• Middle Jurassic Nelson plutonic suite; 

• Tertiary compositionally bimodal dykes. 
Middle Jurassic Nelson Plutonic Suite (MJNgd) 
The batholith comprises at least six texturally and compositionally distinct phases (inferred 
oldest to youngest): (1) diorite-amphibolite, (2) potassium-feldspar granite, (3) hornblende 
potassium-feldspar granite, (4) fine-grained granite, (5) quartz monzonite and (6) lamprophyre. 
Intrusive contacts are gradational and irregular. Aplite and pegmatite dikes, believed to be 
comagmatic, occur throughout the area. The suite is subalkaline, calcalkaline and metaluminous. 
DIORITE-AMPHIBOLITE (UNIT 1) (MJNgd) 
The oldest phase is dark grey to black-weathering mesocratic diorite/amphibolite which occurs 
as angular to rounded xenoliths in younger leucocratic phases. Xenoliths vary in size from 
centimetre to decimetre scale and are comprised of massive to foliated, fine to medium-grained 
diorite. Hornblende is fresh and makes up more than forty percent of the diorite. Titanite and 
apatite are associated with hornblende as euhedral crystals up to 2 millimetres long. The 
xenoliths are ellipsoidal and locally aligned. Surrounding potassium feldspar megacrysts may be 
foliated subparallel to the xenolith contacts, crosscut, or contained within the xenolith. 
POTASSIUM-FELDSPAR PORPHYRITIC GRANITE (UNIT 2 - “MAIN PHASE”) (MJNgd) 
Potassium-feldspar megacrystic, medium to coarse-grained hypidomorphic granite is the 
dominant Nelson phase. Massive in outcrop, it covers a 550-square-kilometre area. This phase 
contains up to fifty percent white to faintly pink euhedral, equant to prismatic potassium feldspar 
megacrysts. These megacrysts are up to 10 centimetres long and are locally flow aligned. They 
are microperthitic to perthitic. Megacrysts contain inclusions of biotite, hornblende, plagioclase 
and quartz. The inclusions are all smaller than corresponding groundmass minerals, suggesting 
primary potassium feldspar crystallization, rather than a metasomatic origin. Size and amount of 
potassium feldspar are extremely variable at outcrop and map scales. Hornblende and biotite 
phenocrysts are unaltered, black, subhedral and interstitial to potassium feldspar. Plagioclase is 
unaltered with albite twins. Hornblende and lesser biotite comprise fifteen percent or less of the 
granite. Visible honey-coloured, euhedral titanite, and apatite, magnetite and opaques are 
accessories. Myrmekitic blebs occur at some plagioclase potassium feldspar grain boundaries. 
HORNBLENDE POTASSIUM-FELDSPAR PORPHYRITIC GRANITE (UNIT 3 - CARIBOU 
RIDGE PHASE) (MJNgd) 
This phase is differentiated from potassium-feldspar granite by prominent coarse, prismatic, 
black, euhedral hornblende phenocrysts. The rock is medium to coarse grained. There is much 
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less biotite relative to hornblende and biotite may be absent. Hornblende is euhedral, up to 1.5 
centimetres long and interstitial to megacrysts of tartan-twinned microcline. Titanite is 
ubiquitously associated with hornblende. Very coarse varieties contain seventy-five percent 
potassium feldspar megacrysts, up to 5 centimetres long, and interstitial plagioclase, quartz and 
euhedral hornblende. Crystal composition and texture are similar to the potassium feldspar 
porphyritic phase. 
BIOTITE GRANlTE-GRANODIORlTE (UNIT 4 - LEMON CREEK PHASE) (MJNgd)  
There are two varieties of biotite granite, mesocratic and leucocratic. The mesocratic biotite 
granite is a grey, medium to fine-grained rock with few potassium feldspar megacrysts (five 
percent). The rock is massive with 5 to 10 percent fresh to slightly chlorite-altered biotite. The 
leucocratic granite is salmon-pink to grey, fine grained and equigranular. Potassium feldspar 
megacrysts are uncommon but smaller tartan-twinned microcline is common. Plagioclase is fresh 
and myrmekitic grains are abundant. Rare biotite phenocrysts are altered to chlorite. Secondary 
muscovite is anhedral and has locally grown across grain boundaries. It is important to note 
biotite is secondary; this is not a two-mica granite. 
QUARTZ MONZONITE (UNIT 5 - ALPINE PHASE) (MJNgd) 
The quartz monzonite is pale grey to white, medium grained and massive. Hornblende and 
biotite are fresh and constitute up to two percent of the rock. Titanite is an accessory. The 
monzonite is interpreted to be a late phase of the Nelson plutonic suite. 
BIOTITE LAMPROPHYRE-DIORlTE (UNIT 6 - COMSTOCK PHASE) (MJNgd)  
A brown-weathering, biotite-rich, magnetite-bearing body outcrops near the Comstock mine 
(MINFILE, 82FNWO77). It is fine to medium grained, heavy and hard. Biotite blades are up to 2 
centimetres long. At the Cornstock portals, iron carbonate alteration and limonitic weathering are 
common. 
TERTIARY (?) INTRUSIVE ROCKS (ENld) 
Inferred Tertiary intrusive rocks occur as narrow, north and north-northwest striking steeply 
dipping rhyolite, felsite, andesite and lamprophyre dikes and commonly parallel airphoto linears. 
Andesite dikes are brown-weathering, fine-grained, magnetite-bearing rocks. Andesite contains 
resorbed quartz phenocrysts, aligned plagioclase laths and subrounded inclusions of granite, up 
to 5 centimetres wide. 

Structure 
The metasedimentary/metavolcanic rocks that host the Nelson Batholith have undergone a 
complex structural history consisting of at least two ductile deformation events (D1 and D2) in 
the Jurassic followed by a more brittle local “buckling” which is thought to be associated with 
the convergence of Quesnellia in the late-Jurassic. Eastward thrusting in the Cretaceous has also 
been interpreted by Archibald et al., 1984. Finally, development of major shear zones such as the 
Valkyr shear zone and Slocan Lake fault zone in the Tertiary is proposed by Carr et al., 1987. 
The dominant foliation within the batholith itself is flow banding defined by preferentially 
aligned feldspar and hornblende, although southern portions and eastern margin of the batholith 
are deformed. They display discrete margins of steeply dipping chlorite grade proto- and 
ultramylonite with asymmetric fabrics that are consistent with a sinistral sense of motion, at least 
locally. Emplacement of the Nelson batholith is interpreted to be post-tectonic with respect to D1 
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and D2 folding. 

Metamorphism 
Regional low-grade metamorphism has affected the Slocan Group. Pelitic rocks preserve primary 
bedding and display phyllitic and schistose foliations and sedimentary blocks within the batholith 
are medium-grade garnet-biotite schists. Higher grade, kyanite and kyanite and sillimanite-
bearing rocks occur along the west shore of Kootenay Lake (Fyles, 1967). A contact 
metamorphic aureole, containing biotite and andalusite, extends 300.0 to 800.0 metres from the 
batholith and is superimposed on the regional metamorphism (Cox, 1979; Childs, 1968; Fyles, 
1967). 
 




