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Introduction 

The Gibraltar open pit mine and related facilities are located 65 km north of the city of 

Williams Lake and are centered at latitude 52
o
 30ôN and longitude 122

o
 16ôW in the 

Cariboo Mining Division. Williams Lake is approximately 590 km north of Vancouver, 

British Columbia. 

 

The Gibraltar Mine is held in an unincorporated joint venture between Gibraltar Mines 

Ltd. (75%) and Cariboo Copper Corporation (25%). The mine property currently consists 

of 209 contiguous mineral claims comprising 17,377 hectares and 32 mining leases 

comprising 2,275 hectares. Gibraltar Mines Ltd. (Client Number 141999) holds 

registered title to the mineral claims as trustee for Cariboo Copper Corporation. 

From July 2
nd

 to 13
th
, 2015 a ground magnetometer survey was performed over 36.6 line 

kilometers on four mineral claims (tenure numbers: 850473, 850475, 850482 and 

946877) and is the subject of this assessment report. 

 

Location 

 

The Gibraltar open pit mine related facilities, centered at latitude 52
o 
30ôN and longitude 

122
o
 16ôW, are located 65 km north of the City of Williams Lake. Williams Lake is 

located approximately 590 km north of Vancouver, British Columbia (Figure 1). The 

property is situated in the Cariboo Mining Division of British Columbia.    

 

Physiography and Climate 

 

Climatic conditions are typical of central British Columbia with a temperature range of 

+30° to -40°C. Annual precipitation is 50 centimeters with approximately 35% falling as 

snow. The climate is a moderate continental type with cold winters and warm summers.  

The deposit lies at elevations between 1,068 and 1,251 meters, featuring moderate 

topographic relief of approximately 200 meters.  

 

Forestation in the project area is predominantly spruce, fir and pine. Poplar, birch trees 

and alders are frequently found within the coniferous areas. Red willow, wild rose and an 

assortment of grasses and shrubs are the expected vegetation in basins, clearings and 

gullies. Small lakes and swamps are characteristic of the area and are customarily found 

bordered by tall grasses and aquatic vegetation. 

 

Access  

 

The Gibraltar Mine (Figure 1) is easily accessed by a paved road that joins Highway 97 at 

the Village of McLeese Lake and located approximately 29 kilometers north of McLeese 
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Lake. From Williams Lake, BC take Cariboo Hwy/BC-97N for 43km, after passing 

through McLeese Lake, BC turn right onto Beaver Lake Rd and continue for 3.4km, turn 

left onto Gibraltar Mine Road and continue for 16km to the mine site located at 10251 

Gibraltar Mine Rd. 

 

The Canadian National Railway services McLeese Lake and moves concentrate through 

to the Pacific Ocean Port of Vancouver. Accommodation for mine employees and 

supplies are available in the nearby communities of Williams Lake, Quesnel, and 

McLeese Lake. Williams Lake is serviced by daily flights from Vancouver.  

 

 
   Figure 1: Location Map 
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History 

Initial work activity recorded on the property was undertaken in 1917. The British 

Columbia Ministry of Mines Annual Report lists Joseph Briand and partnersô exploration 

of copper bearing quartz veins on the Rainbow group of mineral claims. These showings 

are believed to be the same occurrence as those 60 meters west of the current Pollyanna 

pit. Subsequent reports describe prospecting in the area of Granite Mountain up until the 

1960ôs. In the 1960ôs modern exploration techniques were employed by major mining 

companies as they explored the Granite Mountain area. Induced Polarization Geophysical 

Surveys and Diamond Drilling became effective deposit defining tools. Keevil Mines 

Ltd., Duval Corporation Canex Placer Ltd., Gibraltar Mines Ltd. (at the time a junior 

exploration company), Cominco Ltd., Mitsubishi Mining Co., and Canex (at that time a 

wholly-owned subsidiary of Placer Development) were all companies that worked and/or 

optioned some of the deposits.  In 1969, Gibraltar, Canex and Duval entered into an 

agreement grouping a number of claims together for development.  In 1971 Gibraltar 

acquired the remaining interest in the property it did not already have.  

Preliminary development of the mine began in October 1970 and on April 1, 1971 

construction commenced. The concentrator commenced production on March 8, 1972 

and was fully operational by March 31, 1972. Mining and milling operations were 

suspended on December 1, 1993 due to low copper prices and recommenced in 

September 1994 following the increase in copper prices.  

In October 1996, Westmin Resources Limited (Westmin) acquired 100% control of 

Gibraltar and in December 1997, Boliden Limited acquired Westmin.  In March 1998, 

Boliden announced that it would cease mining operation at Gibraltar Mine at the end of 

1998.   

Taseko Mines Limited acquired its interest in the assets of Gibraltar in a transaction with 

Boliden in July 1999. They carried out soil sampling, mapping, induced polarization 

surveying and diamond drilling between 2000 and 2003 in the search for more ore. 

After a period of care and maintenance, mining operations recommenced in May 2004. 

Milling production began in October of that year. 

A number of core drilling programs have been undertaken since 2005 through 2014 to 

increase the level of geological knowledge and confidence in the reserve model of the 

Gibraltar deposits and to test areas near these deposits.  

In 2011 Gibraltar Mines Ltd. had an airborne ZTEM electromagnetic and magnetic 

survey flown over its then existing claims surrounding the Gibraltar mine. A total of 

some 690 line kilometers of Z-Axis Tipper electromagnetic and magnetic data was 

collected. An assessment report titled ñAN ASSESSMENT REPORT ON AIRBORNE 

Z-AXIS TIPPER ELECTROMAGNETIC & MAGNETIC SURVEY GIBRALTAR 

MINES, CARIBOO MINING DIVISION, BRITISH COLUMBIAò was prepared in 
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April 2011 by Peter E. Walcott & Associates Limited of Vancouver for Gibraltar Mines 

Ltd. 

From July 2
nd

 to 12
th
, 2015 a ground magnetometer survey was performed over 36.6 line 

kilometers on four mineral claims (tenure numbers: 850473, 850475, 850482 and 

946877) and is the subject of this assessment report. It should be noted that of the 36.6 

line kilometers, 34.6 line kilometers were on ground not covered by the 2011 airborne 

survey.  

 
 

Claims 

 

In the period from July 2
nd

 to 13
th
, 2015 work was conducted on 4 mineral claims on the 

Gibraltar Mine property.  Gibraltar Mines Ltd. (Client Number 141999) holds registered 

title to the mineral claim as trustee for Cariboo Copper Corporation and was the operator 

of the program described in this report. The work program was performed on mineral 

tenure numbers: 850473, 850475, 850482 and 946877 as located on Figure 2. The current 

Gibraltar Mine property mineral claims and mining leases are shown in Appendix 1.  
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Figure 2: Work performed on Claim Numbers: 850473, 850475, 850482 and 946877 
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Regional Geology 

 

Host to the Gibraltar ore bodies is the Granite Mountain batholith. It is found within a 

wedge of Mesozoic and Paleozoic rocks bounded to the east and west by the Quesnel and 

Fraser Fault Systems, respectively as shown in Figure 3.  

 

The Granite Mountain batholith is a zoned, peraluminous, subalkaline body with a hybrid 

border, a tonalite central phase, and a trondhjemite northern phase. The later Cretaceous 

Sheridan stock consisting of tonalite and dioritic to granodioritic rocks postdates ore 

stage mineralization as well as alteration and deformation (Figure 3). 
 

 
Figure 3: Regional Geology Map (after Logan et al., 2010) 

 

The Quesnel Fault system, consisting of an unknown number of splays, lays 15 to 20 km 

east of Granite Mountain and was thought to be the boundary marker between the Cache 

Creek and Quesnel terrane to the east. New geological interpretation from field work by 

British Columbia Geological Survey (Schiarizza, 2014) indicates that the Granite 

Mountain batholith is inferred to be part of Quesnel terrane. The Granite Mountain 

batholith, together with adjacent Nicola Group and Dragon Mountain succession, form a 

panel of Quesnel rocks that is bounded to the east, south, and west by rocks of Cache 

Creek terrane. The eastern boundary is inferred to be a significant north-northwest 

striking fault, previously unrecognized, that may record more than 20 km of sinistral 

strike slip (Figure 4). 
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Figure 4: Geological map of the area between Williams Lake and Quesnel, showing the location and 

setting of the Granite Mountain batholith (Schiarizza, 2014) 

 

The area has been intensely glaciated and most of the bedrock is covered by glacial till, 

accompanied in places by ablation moraine and glaciofluvial deposits. In the vicinity of the 

Gibraltar East pit, lodgement till overlies a thick, brown sandy till, a possible remnant of 

earlier glaciation. 



 9 

 

Property Geology 

 

The Gibraltar property consists of five major separate mineralized zones. Four 

mineralized zones, Pollyanna, Granite (formerly ñGranite Lakeò), Gibraltar (formerly 

ñGibraltar Eastò) and Gibraltar Extension (includes ñGibraltar Westò), occur within the 

Granite Mountain batholith in a broad shear and alteration zone. The fifth copper 

mineralized body, the Sawmill zone, located approximately six kilometers to the south, is 

in a complex contact zone between the Cache Creek Group and the batholith. The Granite 

Mountain Batholith is a composite body consisting of three major phases, Border Phase 

diorite, Mine Phase tonalite, and Granite Mountain trondjhemite as shown in Figure 5. 

These and a minor late leucocratic phase of trondjhemitic composition, all occur on the 

mine property. Contacts between the major phases are gradational over widths ranging 

from two meters to several hundred meters. Leucocratic phase contacts are either sharp or 

gradational over widths of less than a meter. 

 

Two major ore structure orientations, the Sunset and Granite Creek Systems, have been 

identified. The Sunset system is northwesterly striking with varying dip sets. One set dips 

35 to 45 degrees southerly and a conjugate set, called the Reverse Sunset, dips 50 to 60 

degrees northward. The Granite Creek system strikes east-west with a primary dip set of 

20 to 40 degrees south and a secondary set dipping steeply north. Host structures of the 

Sunset system are primarily expressed as shear zones with minor stockworks with 

associated foliation lamellae. In the Granite Creek system oriented stockworks 

predominate along with associated pervasive foliation lamellae. 

 

Ore bodies are grouped by structure orientations systems. The Pollyanna, Granite and 

Sawmill zone are categorized as Granite Creek system types. They are also generally 

known as porphyry-type ore, because they have the characteristic large diffuse nature 

though limited by their structural boundaries. The Gibraltar Extension zone is categorized 

as shear hosted ore due to its containment within the Sunset complex shear zone. It is 

expressed as a long, narrow body with sharp ore-waste cutoffs. The Gibraltar zone is 

marked by an interconnected series of Sunset systems that create a large body of uniform 

grade. 

 

Mineralization and alteration exhibit a close spatial relationship at Gibraltar Mine. Ore 

grade mineralization is associated with extensive chloritization and sericitization. Other 

expected alteration minerals are epidote, carbonate and quartz. Principal sulphides are 

pyrite and chalcopyrite. Chalcopyrite, frequently barely visible without magnification, 

forms up to 60 percent ore-grade copper mineralization. This is relatively uniformly 

distributed as foliation lamellae. Coarser chalcopyrite is commonly in veins or shear zone 

related. Molybdenite is a minor, but economically important associate of chalcopyrite 

throughout the deposit. 

 

The Gibraltar Mine ore bodies are hosted by the upper Triassic Granite Mountain 

batholith. The batholith exhibits penetrative foliation and regionally is metamorphosed to 

the upper greenschist facies. 
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Figure 5: Property Geology (after Bysouth et al., 1995) 
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Small zones of molybdenite mineralization also occur in the Gibraltar deposit, similar as 

those in the Granite and Polyanna ore bodies, but are virtually absent in the Gibraltar 

Extension zone. Sphalerite is present and particularly abundant in parts of the Gibraltar 

Extension Zone. This deposit also has elevated silver concentrations associated with 

copper mineralization. The above relationships suggest a possible metal zonation from 

Pollyanna to the Gibraltar Extension Zone that involves a westerly decrease of 

molybdenum and a corresponding increase of zinc and silver. 

 
Most of the Tertiary weathering surface has been removed during the periods of 

Pleistocene glaciation. Regarding non-sulfide copper mineralization the present zone of 

oxidation and leaching for the Gibraltar deposits is dominantly confined to the upper 1 m 

to 3 m of the bedrock surface. 

 

Ground Magnetic Survey 

 

The primary objective of magnetic surveying in mineral exploration is the identification 

and characterization of spatial changes in the earthôs magnetic field. The following 

description (after Mariita, 2007), describes they are typically caused by anomalous 

variation in the distribution of magnetic minerals in the earth or by buried iron objects or 

cultural features. The anomalies caused by geologic sources are primarily related to the 

presence of the most common magnetic mineral: magnetite and related minerals. It is the 

distribution of magnetite, and certain characteristics of its magnetic properties, that form 

the basis of the magnetic method. Buried iron objects and cultural features are also 

detected during magnetic surveying due to magnetic materials common to most man-

made structures (i.e. steel), or due to magnetic fields associated with electrical current in 

power lines, transformers or other radiating sources. Anomalies of the earthôs magnetic 

field are caused by two different kinds of magnetism: remnant and induced 

magnetization. Remnant or permanent magnetization (the former ascribed to rocks, the 

latter to metals) can be the predominant magnetization (relative to the induced 

magnetization) in certain rock types. Remnant magnetization is related to the thermal, 

chemical or mechanical properties and formational history of a rock, and is independent 

of the field in which it is measured. Diabase dykes and other geological formations with 

high concentrations of magnetite often have high values of remnant magnetization. 

Induced magnetization refers to the magnetism acquired by a rock by virtue of its 

presence in an external magnetizing field: i.e. the earthôs field. The intensity of 

magnetization is directly proportional to the strength of the ambient field and to the 

ability of the material to acquire a magnetic field - a property called magnetic 

susceptibility. The direction of the induced magnetism in a rock is the same as that of the 

earthôs ambient field. The local variation in magnetic field strength observed by a 

magnetic survey is due to variation in the susceptibility of the underlying rock, which is 

mostly due, in turn, to variation in the concentration and habit of magnetic minerals -

primarily magnetite. Typically, mafic and ultramafic igneous rocks have higher 

susceptibilities than felsic igneous rocks, which have higher susceptibilities than 

sedimentary rocks. Because different rock types differ in their content of magnetic 

minerals, the magnetic map allows a visualization of the geological structure of the upper 
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crust in the subsurface, particularly the spatial geometry of bodies of rock and the 

presence of faults and folds. This is particularly useful where bedrock is obscured by 

surface vegetation, sand, soil or water. 

 

 

Field Program - Ground Magnetic Survey 

 

Between July 2nd and 13th 2015, Meridian Mapping Ltd. (Meridian) completed a ground 

magnetometer survey over four mineral claims for Gibraltar Mines Ltd. in the Cariboo 

region of British Columbia.  

 

No existing grid had been established in the immediate survey areas. Survey lines were 

therefore run by GPS and compass navigation with only the endpoints and major road 

crossings flagged. A total of 21 lines were surveyed. 19 lines were surveyed at 200 meter 

spacing across 2 grids, in an East-West direction parallel to the UTM grid, and two lines 

were surveyed at 100 meter spacing on the 3
rd

 grid in a North-South direction parallel to 

the UTM grid. A total of 36.6 line kilometers were surveyed as shown in Figure 6 across 

the 3 separated grids. The grids were named: GIB-W (within Mineral Tenure # 850482), 

GIB-E (crossing over both Mineral Tenure # 850473 and 850475) and GIB-SE (within 

Mineral Tenure # 946877).  

 

 
Figure 6:  Survey Grid and Path 
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Data Processing - Ground Magnetic Survey 

 

A logistics report by Meridian Mapping Ltd. including equipment specifications is in 

Appendix 2.  

 

In summary the GSM-19W magnetic data were processed by standard procedures along 

with QA/QC of both magnetic and positional data to ensure quality and completeness of 

field data prior to the field crew leaving the project. Final processing of the total field 

magnetometer data was performed in Geosoft Oasis Montaj, and followed conventional 

processing techniques and is further detailed in Appendix 2. A total magnetic intensity 

(TMI) grid was generated by gridding the final filtered data using the minimum curvature 

algorithm, with a grid cell size typically 1/5 of the line separation. A calculated 1st 

vertical derivative (1VD) grid was generated from the TMI grid using a convolution grid 

filter. An analytic signal (AS) grid was generated from the TMI grid using a fast Fourier 

transform algorithm. Geotiff maps of TMI profiles, TMI colour grid, TMI B&W 

contours, 1VD colour grid, 1VD B&W contours, AS colour grid, AS B&W contours, and 

line path maps were created and are in Appendix 3. 

 

 

Interpretation of Results ï Ground Magnetic Survey 

 

Areas of anomalous magnetic intensity, displaying both positive and negative anomalies 

relative to the ambient field strength are visible in the results Strong negative anomalies 

may be caused by reversely polarized or rotated magnetic formations with strong remnant 

magnetization. Alternatively, large negative anomalies can be associated with positive 

anomalies due to the dipolar characteristics of anomalous magnetic fields. Narrow, high-

amplitude anomalies are due to magnetic features very close to surface - broad magnetic 

anomalies indicate deeper burial or more uniform magnetization. Areas of lower 

magnetic intensity than the ambient field, characterized by broad, low-amplitude, 

negative total intensity anomalies, could be related to hydrothermal alteration of 

magnetite to hematite. Geologic contacts or possible faulting can also be inferred from 

the magnetic colour image along pronounced linear gradients and other discontinuities. 

 

The largest survey grid, GIB-W has both magnetic high and magnetic low trends which 

appear to reflect the known regional NNW strike of the underlying geology. This can be 

seen in the Total Magnetic Intensity map in Figure 7. Breaks along the trends may 

suggest northeasterly faulting.  
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Figure 7:  GIB-W (Mineral Tenure # 850482) Total Magnetic Intensity Map 

 

 

The GIB-E survey grid shows a larger broad magnetic high on its eastern boundary 

(Figure 8) which may be reflecting an intrusive body but this is not closed off and more 

work needs to be done to confirm the extent of this anomaly.  

Regional NNW trending strike 

NE faulting structure? 
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Figure 8:  GIB-E (Mineral Tenure # 850473 and 850475) Total Magnetic Intensity Map 

 

The small grid, GIB-SE has returned variation in the magnetic highs and lows that again 

reflects the regional NNW strike of the underlying geology but it is more inferred due to 

limited data. 

 

Conclusions 

 

The ground magnetic survey conducted over the Gibraltar Mine mineral claims identified 

areas of interest. The ground magnetic survey was effective in identifying a number of 

structural features of potential interest which may warrant follow up. Prior to conducting 

any follow up field programs a detailed compilation of all historic data available should 

be undertaken. Upon successful completion, and if warranted selected targets should be 

subjected to induced polarization surveying using a minimum a-spacing of 100 meters 

and up to six separation measurements on lines 400 meters apart that will result in deeper 

penetration. 
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Statement of Costs 

 

Gibraltar Mine Exploration Program, July 2 to July 13, 2015 

 

 

Description Cost 
Field Survey/Contractor costs (July 2-13, 2015) 

 Prepare access, field maps and equipment $300  

Instrument operators (2 operators x 6 field days & 1 mob/demob day) $8,700  

Room & Board (assuming 14 man-days) $1,200  

4x4 Vehicle $1,602  

Magnetometer units rental (1 base, 2 rovers) $2,925  

GPS and equip. rental $625  

Logistics Reports $300  

Data Processing $600  

Project Mgmt/Admin Costs $1,625  

  Subtotal: $17,878  

GST: $894  

Total Contractor cost: $18,771  

  Gibraltar Mine Ltd costs 
 Supervision (12 hrs @ $75/hr) $900  

Report writing  (16 hrs @ $75/hr) $1,200  

Total Gibraltar Mine cost: $2,100  

  Total cost of Program: $20,871  
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Exploration and Development Work/Expiry Date Change 

On July 15
th
, 2015 the work on this program was registered with the British Columbia 

Mineral Titles office and the work/expiry date changed on the 4 claims that were worked 

(850473, 850475, 850482 and 946877). Three events numbers were received (5562619, 

5562621 and 5562627). Copies of the 3 confirmations follow on the next 3 pages.  
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Statement of Qualifications 

I, Scott Smith of 1938 Broadway Ave. South, Williams Lake, BC do hereby state that: 

 

1. I am an employee of Gibraltar Mines Ltd., address 10251 Gibraltar Mine Road, 

PO Box 130, McLeese Lake, British Columbia V0L 1P0. 

 

2. I graduated from University of Alberta, Edmonton, AB in 1988 with a B.Sc. 

(Spec. Geology) degree. 

 

3. I am a member in good standing of the Association of Professional Engineers and 

Geoscientists of Alberta (APEGA) as a Professional Geologist (P.Geol. 

#M48106) 

 

4. I have practiced my profession as a Geologist for twenty seven years. 

 

5. I am Chief Mine Geologist for Gibraltar Mines Ltd. and was site manager for the 

exploration program on the property in 2015. 

 

 

Signed on the 12
th
 day of October, 2015. 

 

Signed:  

 
Scott Smith, P.Geol. (#M48106) 

Williams Lake, BC
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Appendix I ï Property Map  
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Appendix II ï Maps 
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