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EXECUTIVE SUMMARY 
• The Miner Mountain property, 100% owned by Sego Resources Incorporated, is located at the 

southern end of the Quesnel Terrane, a belt of Devonian to Jurassic island arc volcanic and 

volcano-sedimentary rocks and associated intrusions that locally host economically important 

alkalic copper-gold porphyry deposits. This terrane was accreted to the North American craton 

during the Jurassic period. 

• Widespread glacial till cover has impeded past exploration, though significant progress has 

been made through extensive use of geophysics (EM, magnetics, IP), drilling (shallow 

percussion and diamond holes) and backhoe trenching to bedrock. 

• At least three centres of hypogene copper-gold mineralisation (Cuba, Granby and South) have 

been identified at Miner Mountain, with copper mineralisation at the Regal Zone being hosted 

in a tectonically dislocated block lying over Quaternary sediments. Additional early-stage 

exploration targets have been identified in the North, Quintana and Schissler Zones. 

• This review largely focused on drill core from a number of holes at the Cuba Zone, in addition 

to one hole each from the South and Granby Zones. 

• Copper-gold mineralisation at Cuba is hosted by a fine grained, early mineral (?) intrusion of 

diorite composition that displays remnants of potassic, calc-potassic and chlorite-magnetite 

alteration with well-developed disseminated chalcopyrite. Copper grades frequently exceed 

1% when well-preserved, with pXRF values of up to 2.5% Cu in areas of well-developed finely 

disseminated chalcopyrite. 

• Observations from drill core indicate that much of this early formed mineralisation has been 

overprinted by a sericite – pyrite – carbonate assemblage that has largely replaced the early-

formed chalcopyrite with pyrite, with a concomitant decrease in copper grade. This alteration 

overprint is likely structurally controlled and reaches vertical depths in excess of 200m. 

• High grade copper mineralisation has been observed in drill core over a strike length of 450m 

within an IP chargeability feature ~1200m long. This mineralisation appears to be open along 

strike both to the WNW and ESE and is also open at depth. 

• The Granby Zone, which lies immediately adjacent to and north of Cuba, hosts minor copper-

gold mineralisation in chlorite-altered volcanic rocks as well as within calcite-quartz-pyrite-

bornite-digenite veinlets and stringers that are interpreted as distal to the mineralisation at 

Cuba. 

• At the South Zone, weak gold-copper mineralisation is associated with weak chlorite-

magnetite-epidote alteration, although the presence of blebby chalcopyrite in hydrothermal 

breccias with grades in excess of 1% Cu in trenches indicates there is still residual exploration 

potential in the South Zone. 

• Given the recognition during this visit that erratic high grade copper mineralisation at Cuba is 

due to the stripping of copper during a later grade-destructive alteration event, it is 

recommended that drill core be relogged and cross sections constructed to constrain the 

spatial distribution of key alteration assemblages and develop new drill targets.  

• Attention needs to be paid to all zones of mineralisation identified to date, as well as to 

untested IP anomalies and the mineralised breccias at the South Zone. 

• The upper portion of the Cadia East deposit in the Lachlan Fold Belt of New South Wales, 

Australia, is considered a reasonable analogue for Cuba mineralisation identified to date.  
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1. INTRODUCTION and SCOPE 
At the invitation of Charles Funk, in his capacity as Advisor to Sego Resources Inc (Sego), the author 

was invited to review selected drill core from the Miner Mountain alkalic copper-gold porphyry project 

in southern British Columbia with the objective of determining the main controls to mineralisation 

and to comment on the residual exploration potential of the project. 

Two days were spent reviewing core on site, with access to data and drill core facilitated by J Paul 

Stevenson, CEO and Secretary of Sego. Drill core was expertly handled by Cody Peabody and Bob and 

Kelly Dennis, and all are thanked for their assistance and discussions that made the review both 

efficient and enjoyable. 

2. LOCATION and OWNERSHIP 
The Miner Mountain project is located in the Similkameen Mining Division of southern British 

Columbia, about 5km northeast of the town of Princeton and 20km north northeast of the active 

Copper Mountain mining district. The project is road accessible from Princeton and the gently sloping 

topography of the project area means exploration work can be conducted essentially year round. 

The Miner Mountain property comprises 15 mineral claims covering a total area of 2056.54 Ha that 

are 100% owned by Sego (Watson, 2019; Fig 1). There exists a 3% NSR over 12 of these claims, one 

half of which can be repurchased for C$1.5million. Sego is apparently in the process of renegotiating 

this royalty repurchase agreement in order to substantially reduce or eliminate the NSR. 

3. HISTORY of EXPLORATION 
Daly and Watson (2018) summarise the pre-Sego exploration history of Miner Mountain in Table 1. 

Copper oxide was discovered first at the Regal Zone (Figure 2) where subsequent work demonstrated 

this mineralisation to be in a large slide block that dropped from east to west and overlies Quaternary 

sediments. Trenching, mapping, geochemical and geophysical (magnetics, IP and EM) identified 

further zones of mineralisation at the Granby (immediately north of and adjacent to the Cuba Zone), 

North and South Zones (Figure 2).  

Several campaigns of diamond drilling between 1951 and 2002, to depths no greater than 200m, 

returned primary copper intersections of up to 0.3% Cu over tens of meters drill thickness. 

Importantly, much of this mineralisation was found below a blanket of Quaternary till that blankets 

much of the property. 

Sego acquired the Miner Mountain property in 2007 and have subsequently completed 7,615m of 

diamond drilling, 9,044m of percussion drilling and 7,672m of backhoe trenching over six main targets 

along a 16km strike extent within the property (Table 2). This exploration activity successfully 

identified zones of higher grade copper and gold mineralisation in the Cuba Zone (e.g. drill hole MM12-

21, 100.39m @ 0.95% Cu, 0.55g/t Au; MM17-29, 21m @ 1.17% Cu, 0.30g/t Au) and in the South Zone 

(trench 42, 10m @ 1.18% Cu in a hydrothermal breccia).  

Titan 24 IP (38.7 line km) and magnetic – radiometric (288 line km) data were also collected, with 

strong chargeability anomalies identified at the Cuba and Quintana Zones (Figure 3). Further IP to the 
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north and south of the current survey may expand chargeability features into the South and North 

Zones. A full interpretation of the magnetic data remains to be completed. 

4. GEOLOGY and MINERALISATION 

4.1. Regional and District 
Watson (2019) summarises the regional and district scale geology of this part of southern BC, and the 

reader is referred to that report (and references therein) for details. 

Briefly, the Miner Mountain property and larger Copper Mountain Mining District lie at the southern 

end of the Quesnel Terrane, a Devonian to Jurassic island arc terrane that was accreted to the North 

American continent during the Jurassic. Copper – gold porphyry mineralisation, related to 

intermediate composition subvolcanic intrusions of alkalic magmatic affinity, developed between 210 

– 195 Ma, with a clustering of alkalic porphyry systems forming between 205 – 203 Ma (Copper 

Mountain, Ajax – Afton, Mount Polley, Galore Creek; Mortensen et al, 1995). Host rocks to these 

porphyry systems are thick piles of mafic to intermediate volcanic and volcaniclastic packages and 

associated subvolcanic intrusives that are locally concealed below post mineral sedimentary and 

volcanic rocks as well as Quaternary glacial deposits. 

At the district scale (from Copper Mountain to the south of Princeton to the Afton – Ajax district west 

of Kamloops in the north; Figure 4), numerous occurrences of alkalic porphyry copper – gold 

mineralisation are hosted by mafic volcanic rocks of the Nicola Formation, and genetically associated 

with mafic to intermediate composition alkalic stocks and plugs. At the gross scale, a strong N – S 

control is evident on the location of the alkalic intrusive complexes, in particular when the general N 

– S structural grain is affected by cross structures of NE or NW orientation. 

Mineralisation at Miner Mountain also lies along this N – S trend, highlighting the potential of the 

property to host important quantities of copper – gold mineralisation. 

4.2. Local: Miner Mountain Property 
The local geology and alteration of Miner Mountain is also described in detail by Watson (2019), so 

only the salient highlights are summarised below. 

A geological interpretation of Miner Mountain has been completed by Sego Resources (Watson, 2019; 

Figure 5) but has not been validated by this author. Essentially, the basement (Jurassic) geology 

comprises a complex package of fragmental to locally massive volcanic rocks of basaltic to andesitic 

composition, considered to be part of the Nicola Volcanics. Intrusive rocks of diorite to monzodiorite 

composition are observed locally in drill core and may be either part of the Nicola Volcanics or slightly 

younger intrusive rocks related to the copper – gold mineralisation found throughout the property. 

The volcanic and intrusive rocks are uniformly altered to a propylitic assemblage of epidote – chlorite 

– calcite with minor pyrite. Closer to mineralisation, this propylitic assemblage becomes more chloritic 

in composition, with increasing amounts of hydrothermal magnetite. Copper-gold mineralisation is 

associated with this high temperature propylitic alteration assemblage in addition to K-feldspar – 

magnetite alteration. A complex assemblage of sericite – carbonate – (feldspar?) – pyrite alteration 
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overprints the earlier formed copper – gold mineralisation, giving rise to the IP chargeability anomalies 

previously noted. 

Due to extensive cover by Quaternary till and other glacial deposits, this geological interpretation is 

considered preliminary and open to significant reinterpretation. Also, the lack of geological cross 

sections constructed using existing drill core highlight the opportunity to better constrain the 

geological understanding on Miner Mountain, and hence better assess the residual exploration 

potential of this property. 

4.3. Drill Core Review 
This brief review of drill core is based on scan relogging of the following drill holes: 

• Cuba Zone: MM12-28, MM17-30, MM18-34; MM18-37 

• Granby Zone: MM10-16 

• South Zone: MM09-13 

Drill hole locations are highlighted on composite images of magnetic / IP response from Watson (2019) 

in Figure 6 and 7.  

4.3.1. Cuba and Granby Zones 
Glacial till cover at Cuba is between 5 – 38m thick, and hence all geological interpretations from the 

zone are made from drill core. Basement rocks comprise fragmental to locally bedded basaltic to 

andesitic volcaniclastic packages. Fragmental units are locally polymict, with subangular to subround 

clasts, 0.5 – 5cm in size, of a variety of feldspar-phyric volcanic and intrusive rocks within a crystal-rich 

matrix. The colour of the fragmental units ranges from mid- to dark-green and locally brick red / 

maroon. The green colour is largely due to propylitic alteration, whilst the brick red colour appears to 

be primary, perhaps indicating spatially limited hydrothermal alteration. Locally, thinly bedded units 

appear to be tuffaceous in origin, although intense hydrothermal alteration impedes a confident 

interpretation of the origin of these units.  

Intrusive rocks of diorite composition are, at least in part, coeval with the volcanic rocks, as evidenced 

by the presence of chilled, vesicular margins, indicative of emplacement at a high level within the 

volcanic package. A clast-rich, intrusive breccia of monzodiorite composition, in which porphyritic 

fragments apparently float within an igneous cement of K-feldspar, plagioclase and biotite is locally 

observed at the end of drill hole MM18-34. A sample for thin section petrography has been collected 

from this unit to confirm the igneous origin of this rock type. 

Hydrothermal alteration is pervasive throughout all units, with volcanic rocks typically showing 

pervasive, strongly developed propylitic alteration (epidote, chlorite, calcite, pyrite, minor siderite; 

Figure 8C). Disseminated copper mineralisation, with primary grades well in excess of 1% Cu and 0.2g/t 

Au, is locally preserved throughout drill holes MM12-28 and MM18-34 (Figures 8A, 8D and 9), as well 

as at the end of MM18-37, below a major fault at ~212m drill depth. Uniformly, this high grade copper 

mineralisation occurs as fine grained disseminations of chalcopyrite with minor remnant 

hydrothermal magnetite and locally abundant chlorite or K-feldspar with minor hydrothermal garnet 

and gypsum (after anhydrite?). This chlorite – magnetite to calc-potassic alteration assemblage is 

partially to completely overprinted by a grade-destructive event of sericite – pyrite – carbonate 

alteration that transforms earlier formed chalcopyrite and magnetite into pyrite and minor hematite. 
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Based on the drill core examined during this review, the high grade copper event at the Cuba Zone 

has a WNW – ESE strike extent of ~450m. It remains open at depth and along strike; the width of the 

zone is unclear but could be up to 200m if the IP anomaly coincides with the early-formed copper zone 

and the overprinting pyrite-rich event. 

A widespread, late stage vein event of orange-coloured gypsum apparently post-dates the sericite – 

pyrite – carbonate event and appears spatially coincident with this late pyrite-rich event, suggesting a 

similar structural control for both events.  

Immediately north of the Cuba zone, in an area historically referred to as Granby, patchy copper-gold 

mineralisation in drill hole MM10-16 is associated with locally developed chalcopyrite – chlorite – 

magnetite mineralisation in volcanic rocks as well as a later vein event comprising calcite – quartz – 

pyrite – bornite – digenite. The former mineralising event may be a distal expression of the early 

mineralisation noted at Cuba, whilst the latter event is clearly a distal and later intermediate 

sulphidation vein stage, typical of some porphyry deposits globally. This event does not appear to have 

the potential to form ore but noting the distribution of this event will be useful in defining alteration 

zonation, and hence vectors to potentially ore grade mineralisation. 

Post-mineral faulting throughout the Cuba Zone is well developed, with several major fault zones 

evident in drill core that juxtapose contrasting styles of hydrothermal alteration and mineralisation. 

The orientation of these fault zones is as yet unclear, though a WNW – ESE strike may be inferred from 

the magnetic data. Essential to an effective evaluation of the ore potential of the Cuba Zone will be 

an understanding of the role these structures may have played in dissecting and dismembering 

mineralisation. 

4.3.2. South Zone 
Core from drill hole MM09-13 was briefly reviewed and observed to comprise basaltic to andesite 

volcanic rocks and associated subvolcanic intrusive rocks of the Nicola Volcanics. Alteration comprises 

chlorite – magnetite with trace to minor amounts of disseminated chalcopyrite, suggesting a relatively 

high temperature alteration assemblage that could be proximal to as-yet undrilled copper-bearing 

potassic and calc-potassic alteration. 

Supporting the copper ore potential of the South Zone are trench results that returned 10m @ 1.18% 

Cu and 5m @ 0.74% Cu in a hydrothermal breccia composed of comminuted clasts of monzodiorite 

porphyry with a matrix of calcite – feldspar – quartz – chalcopyrite. 

4.3.3. Quintana Zone 
No percussion chips were reviewed during this visit, but the recognition from the Cuba Zone that the 

pyrite-rich alteration assemblage mapped by the IP survey overprints and destroys copper 

mineralisation requires a re-evaluation of the Quintana geology in case the same paragenetic 

sequence has occurred at this prospect 
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5. CONCLUSIONS and RECOMMENDATONS 

5.1. Conclusions 
Alteration and mineral assemblages observed at Miner Mountain, and primarily at the Cuba Zone, are 

considered by this author typical of upper zones of a number alkalic porphyry systems in British 

Columbia (New Afton, Ajax, Mt Polley) and in the Lachlan Fold Belt of New South Wales, Australia. 

Perhaps the closest analogy to the grade-destructive, late-stage alteration event observed in the Cuba 

Zone is a mineralogically similar alteration cap that overprints and destroys earlier formed copper 

mineralisation at the Cadia East deposit in NSW. 

Cadia East is a vertically extensive (>2000m) body of intrusion-related alkalic porphyry gold-copper 

mineralisation in which a central core of potassic alteration is overprinted in its upper reaches by a 

grade-destructive cap of albite – K-feldspar – sericite – pyrite alteration (Figures 10 and 11; Wilson, 

2003) that has replaced earlier-formed disseminated chalcopyrite with pyrite, and biotite and 

magnetite by sericite and pyrite respectively. Replacement textures are not dissimilar to those 

observed in drill core from the Cuba Zone. Additionally, at Cadia East, and indeed in many other 

porphyry copper systems globally, copper sulphides are zoned vertically from chalcopyrite in the 

upper and outer portions of the potassic alteration zones, transitioning to a higher grade bornite-

bearing core in the deep, central portions of the orebody. Such zonation could also exist at Miner 

Mountain and evidence for such zoning of sulphides should be considered during future work. 

Given this context, and the vertical continuity of mineralisation at Cadia East, and in porphyry systems 

in general, it is concluded that the Cuba Zone, and, by extension, potentially additional zones of 

copper-gold mineralisation at Miner Mountain could host economically significant quantities of 

copper and gold below the limit of current drilling. Additionally, attention should be paid to the 

possibility of a transition from chalcopyrite-bearing mineralisation to bornite-bearing mineralisation 

at increasing depths. 

Finally, the presence of an under-utilised milling and floatation plant at the nearby Copper Mountain 

mine could potentially result in significantly reduced capex costs if such mineralisation was discovered 

in significant quantities. 

5.2. Recommendations 

5.2.1. Cuba – Granby Zone: 
In order to better understand the potential of this prospect, and to define well-constrained drill 

targets, the following work is recommended: 

• Construct geological cross sections (geology, alteration, sulphide zonation) for the principal 

zones of mineralisation through systematic relogging of available drill core, in particular the 

Cuba Zone, with a focus on: 

o Mapping the distribution of remnant high grade copper mineralisation; 

o Determine the spatial distribution of intermediate sulphidation state calcite – pyrite 

– bornite – digenite veins as a vector back to centres of potassic alteration; 

Understanding the structural architecture of the prospect and the importance of post-

mineral dismemberment of the mineralised centres; 
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o Map the distribution of gypsum veining and better understand the timing of this vein 

event relative to mineralising events; 

o Mapping the presence of recognisable intrusive rocks so as to better understand the 

basic geology of the prospect 

• Based on the above, design a drill program to effectively test open zones of pristine potassic 

– calc-potassic alteration with well-developed chalcopyrite – magnetite mineralisation. 

Depending upon the conclusions of the above recommended relogging exercise, this drilling 

may need to be at a substantial depth (300m vertically) below existing drilling. 

5.2.2. South Zone: 

• Review existing geology in drill core and historic trench data to understand controls on copper 

mineralisation and identify additional drill targets; 

• Complete IP over southern extensions of the existing IP grid, to close off the currently open IP 

chargeability anomaly 

5.2.3. Quintana Zone 
• Given the robust nature of the IP chargeability feature in this area, relog percussion drill chips 

to understand alteration and mineralisation assemblages and controls on locally developed 

copper-gold mineralisation. 

 

 

Alan J. Wilson 

November 26th, 2019 
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Figures, Photographs and Tables 
 

 

Figure 1. Location of Minor Mountain claims and MinFile occurrences. From Watson (2019). 
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Table 1. Summary exploration history of Miner Mountain, pre-Sego Resources. From Christopher (2014). 
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Figure 2. Exploration Zones at the Miner Mountain Property. From Watson (2019). 
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Mineral Zone DDH Percussion  Trenches 

Cuba 35 110 46 
South 2  17 
Regal 3 16 25 
Quintana  10 1 
Schissler 2  2 
Total Meters 4,735 9,044 7,570 
Average hole depth 112.7m 66.5m  

 
Table 2. Drilling and trenching completed by Sego Resources, 2007 – 2019. Compiled from information in Watson (2019). 
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Figure 3. Compilation map of magnetic, IP chargeability, trenching and soil results from Sego Resources exploration, 2007 - 
2019. See Watson (2019) for full size map. 
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Figure 4. Regional Geology of southern British Columbia, from Copper Mountain in the south to Afton - Ajax in the north. 
From Watson (2019). 
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Figure 5. Geological interpretation of the Miner Mountain property, from Watson (2019). 
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Figure 6. Drill hole locations and traces for the Cuba and Granby Zones (from Watson, 2019). Grid spacing is 500m. See 
Watson (2019) for full scale map, legend and coordinates. 

 

 

Figure 7. Drill hole locations and traces for the South Zone (from Watson, 2019). Grid spacing is 500m. See Watson (2019) for 
full scale map, legend and coordinates. 
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Figure 8. Cuba Zone drill core. MM12-28. A. Fine grained diorite porphyry (Early Mineral?) with strongly developed 
disseminated chalcopyrite (majority of grey-brass coloured mineral) and minor remnant hydrothermal magnetite, with grade 
destructive overprint by sericite – pyrite – carbonate. 56.9m. B. Thinly bedded volcaniclastic unit with selectively pervasive 
alteration by sericite – pyrite – carbonate over earlier-formed epidote-rich propylitic alteration. 121 – 124m. All drill core is 
HQ, core width ~6.3cm. 
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Figure 8. continued. C. Fine grained massive andesitic volcanic rock with pervasive and fracture controlled epidote – chlorite 
– calcite alteration with minor pyrite, typical of propylitic alteration. 98.9m. D. Pervasive K-feldspar – magnetite – chalcopyrite 
alteration in a fine grained intrusive rock that may be an early mineral intrusive. Late stage gypsum veining may have 
previously been anhydrite. 202.3m. 
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Figure 9. Pervasive, early chalcopyrite - magnetite alteration of a fine grained intrusive rock (early mineral diorite porphyry?) 
with a partially complete overprint by sericite - pyrite - carbonate alteration. MM18-34, 254.1m. Photo height 6.3cm. 

 

Figure 10. Cross section 15820E, Cadia East porphyry Au-Cu deposit, Lachlan Fold Belt, Australia. The upper zone of 
“potassic IV” and “sodic II, phyllic” alteration above the principal ore zone are where the late state albite – K-felspar – 
sericite – pyrite alteration event has overprinted earlier-formed chalcopyrite – biotite alteration (early-stage “Potassic III”). 
Modified from Wilson, 2003. 
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Figure 11. Drill core from Cadia East porphyry gold-copper deposit, Lachlan Fold Belt, Australia. A. Fine grained laminated 
volcanogenic siltstone that has been pervasively altered to dark brown to black coloured, biotite-tourmaline-chalcopyrite 
(potassic III assemblage). This alteration assemblage has been overprinted and partially destroyed by pervasive fine-grained 
brown coloured potassium feldspar and biotite and grey coloured zones of potassium feldspar and quartz (late stage 
potassic IV alteration). Drill hole NC267, 302.5m. B. Intense, pervasive white coloured albite and pale grey coloured albite-
chlorite alteration that has overprinted a pervasively biotite-tourmaline altered volcanic clast conglomerate. Remnants of 
dark brown coloured biotite-tourmaline alteration have been partially altered to fine-grained greenish coloured mica. Drill 
hole CE002, 292.4m. From Wilson, 2003. 


