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1.0 INTRODUCTION 

The Copperview North property is located in southern British Columbia in the Nicola Mining 

Division (Figure 1), and within the mineral rich Quesnellia Terrane. This report describes the 

exploration history, geology, mineralization, exploration activities completed during 2021, and 

conclusions and recommendation on the Copperview North property (the “Property”) near 

Merritt, British Columbia. This report relates to Event Number 5856156, recorded on December 

14, 2021, with a total value of work of $164,100. 

Revisions and corrections to the report were requested on November 18, 2022 and were 

completed and resubmitted to the Ministry under the same event number on November 30, 

2022. Revised sections in this report are indicated by bold, italics, font. The revised total value 

of work is $148,458. 

The Copperview North property is being acquired by Golden Lake Exploration Inc. (“GLM), from 

vendors, D.J. Rippon, and J.C. Bot, through option agreements. At the time of the original report, 

one claim is held by the author, R.F. Weicker on behalf of GLM. GLM has offices at Suite 1240, 

789 Pender St W Vancouver B.C., V6C 1H2. At the time of the work activities, the Copperview 

North property comprised thirteen (13) claims with 7961.6 hectares.  

The property is being explored with the purpose of assessing potential for copper, gold, and / or 

silver deposits based on historic mineral showings and past operators work in the area. The 2021 

program consisted of a helicopter-borne MobileMT electromagnetic and magnetic survey 

completed by Expert Geophysics Limited (EGL), and a soil geochemistry and prospecting program 

over one target area.  

The purpose of the MobileMT survey was to assist the mapping of bedrock structure and 

lithology, including possible alteration and mineralization zones, observing apparent conductivity 

corresponding to different frequencies, inverting EM data to obtain the distribution of resistivity 

with depth, and using VLF EM and magnetic data to study properties of the bedrock units. A total 

of 9 production flights were flown to complete 1072 line-kilometers of the survey over two blocks; 

with Copperview North presented by the “North Block” with 770 line-kilometers of the survey 

over a 155 sq.km area.  
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The Mobile MT survey was flown using a Eurocopter AS 350 B2 helicopter, registration C-GMHP, 

of the aviation company Mustang Helicopters. The survey production flights started on June 12, 

2021, and data acquisition was completed on June 18, 2021. The survey operations were 

conducted from AP Ranch Guest Ranch in the Thompson-Nicola Regional District of British 

Columbia. The survey lines for both blocks are oriented N-S (90°N) at 200 m spacing, while tie 

lines are oriented in perpendicular direction to the survey lines and spaced at 2000 m. 

The complete report by Expert Geophysics Limited (EGL)is included in Appendix D. In this report, 

geophysical survey results are presented in the form of digital databases, maps, grids, sections, 

elevation slices and 3D voxels. The report describes the data acquisition, processing and inversion 

procedures, equipment and digital data specifications, basic data analysis. 

The prospecting, surface sampling of rock outcrops, and soil geochemistry over the Vinson Lake 

targets was completed by personnel of Exploration Facilitation Unlimited Inc. between August 19 

to 24, 2021 from a motel based in Merritt B.C. A total of 207 soil samples and 7 rock samples 

were taken and assayed by ALS Global - Geochemistry Analytical Lab in North Vancouver, BC, 

Canada (a division of ALS Canada Ltd.). 

Several geophysical and geochemistry (copper-in-soil) anomalies were indicated from the 2021 

field activities and additional exploration is recommended. 

Unless otherwise indicated, all coordinates are referenced to the North American Datum (NAD) 

1983, Universal Transverse Mercator (UTM) Zone 10 coordinate system. All dollar amounts 

referred to in this report are in Canadian currency. 
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2.0 PROPERTY DESCRIPTION AND LOCATION 

The Copperview North property (“property”) is located south of the Okanagan Connector, 

Highway 97C, which connects Merritt with Kelowna (Fig 1). The northcentral portion of the 

property is located 31 air kilometers southeast of the town of Merritt, within the Nicola Mining 

Division. The main exploration target is at Conglin Creek, just east of Missezula Lake, and this 

location is at latitude, 49° 47’ 46” N and longitude, 120° 31’ 28” E, and in UTM Zone 10 (NAD 83), 

5518902 N, and 678156 E. The property lies in 092H/078 under BCGS system, and 092H15E under 

the NTS system. 

The Copperview North property consists of thirteen (13 claims) totalling 7961.6 hectares (ha), and 

measures approximately 13.5 kilometers in an east-west direction and 10.7 kilometers in a north-

south direction (Fig 2) The property is being acquired by Golden Lake Exploration Inc. (“GLM”, or 

the” Company”), from vendors, D.J. Rippon, and J.C. Bot, through option agreements: 

• In a GLM press release dated September 8, 2020, GLM can earn a 100-per-cent interest in 

the Copperview project (Copperview North comprises 35% by area) from D.J. Rippon, 

with payments in cash of $200,000 cash, issue a total of two million shares and spend $1 

million in a three-year time frame. A 2.5-per-cent net smelter returns royalty will be 

granted to the vendor of which 1.5 per cent can be purchased back by the company for 

$1.5 million. 

• In a GLM press release dated September 22, 2020, GLM can earn a 100 a 100-per-cent 

interest in the Conglin project from J.C. Bot with payments in cash of $100,000 cash and 

issue a total of two million shares over a two-year time frame. A 2.5-per-cent net smelter 

royalty will be granted to the vendor of which 1.5 per cent can be purchased back by the 

company for $1.5 million. 

At the end of the original report, one claim was held by the author, R.F. Weicker on behalf of 

GLM. GLM has offices at Suite 1240, 789 Pender St W Vancouver B.C., V6C 1H2. At the time of the 

work activities, the Copperview North property comprised thirteen claims with 7961.6 hectares. 
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TABLE 1 – TENURE STATUS 

NOTE: The claims comprising the Copperview North Property are in good standing as of the date 

of this report. 

  

COPPERVIEW NORTH HOLDINGS

Title Number Claim Name Owner FMC Owner Name Issue Date Good To Date Area (ha)

1076972 SIWASH WEST 1000 137109 (100%) DJ Rippon 2020/JUN/26 2023/JUN/26 166.8587

1078260 MISSEZULA 2020 137109 (100%) DJ Rippon 2020/AUG/29 2023/AUG/29 1042.0992

1078329 MISSEZULA 2020 -2 137109 (100%) DJ Rippon 2020/SEP/03 2024/SEP/03 1209.1872

1078441 NICOLA 1000 137109 (100%) DJ Rippon 2020/SEP/05 2024/SEP/05 2083.8326

1076963 SIWASH NORTH 137109 (100%) DJ Rippon 2020/JUN/26 2024/JUN/26 563.0495

1078446 NICOLA 5000 137109 (100%) DJ Rippon 2020/SEP/05 2024/SEP/05 2083.3103

1064748 CONGLIN 102844 (100%) JC Bot 2018/NOV/29 2024/NOV/29 20.8553

1064749  THOR 102844 (100%) JC Bot 2018/NOV/29 2025/JAN/15 104.2927

1064750 THOR 2 102844 (100%) JC Bot 2018/NOV/29 2025/JAN/15 187.7194

1067566 CONGLIN 2 102844 (100%) JC Bot 2019/MAR/30 2025/SEP/30 166.8266

1072754 CONGLIN 3 102844 (100%) JC Bot 2019/NOV/16 2024/NOV/16 229.343

1073033 102844 (100%) JC Bot 2019/DEC/1 2025/DEC/01 83.3609

1078519  MIZZEZULA LAKE CONNECTOR 128515 (100) RF Weicker 2020/SEP/08 2024/SEP/08 20.86

7961.60
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3.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

3.1 Accessibility 

The Copperview North property can be accessed by several well-maintained gravel roads and 

unnamed forestry service roads from Highway 5A west of the property or from Highway 97C north 

of the property (Fig 3).  

Missezula Lake and the Conglin Creek target can be access from the town of Princeton travel north 

on Hwy. #5A, turning east onto the Summers Creek Road and travel 32 km. (19.8 mi.) to the south 

end of the lake. The lake can also be reached by travelling south on Hwy. #5A from the town of 

Merritt. The north end of the lake can be accessed by turning east off Hwy. #5A onto the 

secondary road leading to Hook and Ketchan Lakes.  

The central and eastern portion of the property, covering the Vinson Lake target and Buck (aka 

Thumb) Lake area can be accessed by forest service roads south from Highway 97C.  

 Elevation on the property ranges from 696 m. (2283 ft.) at Missezula Lake to approximately 

+1,700 meters (5,576 ft) just north of Buck (Thumb) Lake on the central-eastern portion of the 

property.  

3.2 Climate  

The climate of this part of the province is typical of the southern interior of British Columbia. The 

summer field season from mid to late April to late October is generally warm and dry, with daily 

high temperatures ranging from +20⁰ to +30⁰C. Winters are cold with significant snow 

accumulations. Temperatures can drop to -20⁰C for extended periods. 

3.3 Local Resources & Infrastructure 

The logistics of working in this part of the province are excellent, with Highway access right to the 

property. Heavy equipment is available locally in Princeton, Kelowna, or Merritt, as are supplies, 

fuel and lodging. 
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Unskilled labour is available locally. Princeton, Merritt, and Kelowna are industrial centres with a 

skilled workforce currently employed at several large mines throughout the region. Depending 

on the type of exploration program to be conducted, the field season generally extends from late 

April to early November. A high-tension power line crosses the west side of the property.  

Sufficient water for all phases of the exploration program should be available from the many lakes 

and creeks, which are located within the confines of the property. Water may be scarce during 

the summer months and any water required for exploratory purposes may have to be obtained 

from lakes on or near the Property and transported to the worksite 

3.4 Physiography 

The topography is typical of this part of the Thompson Plateau, reflecting the effects of a 

predominantly northerly structural trend, accentuated by glaciation; heavily forested, relatively 

gentle upland slopes are cut by deep, steep-sided, north trending valleys. Bedrock exposure varies 

and is largely a function of glacial action; generally, outcrop is abundant on ridges and along the 

upper slopes of steep valleys, but lower slopes and valley bottoms bear a thick mantle of glacial 

overburden.  

Vegetation ranges from open grassy slopes to thick stands of fir, pine, spruce and poplar. Willowy 

deciduous cover is present in small swamp areas. Cattle range over much of the area and heavily 

treed areas are being actively logged. The eastern portion of the property near Buck (Thumb) Lake 

and Siwash Creek are defined deeply incised drainages and steep slopes and ridges.  
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4.0 HISTORY 

The property covers two historic mineral showings: Conglin Creek (MinFile 092HNE132), and Josee 

(MinFile 092HNE249), and both are designated as “Showings”. Conglin Creek is classified as L03: Alkalic 

porphyry Cu-Au and D03: Volcanic redbed Cu occurrence, and Josee is classified as a D03: Volcanic redbed 

Cu occurrence. The Copperview North area has two distinct period of exploration: 

• 1970s to 1980s exploration directed at porphyry copper deposits based on the discovery and 

development of deposits like Brenda and Craigmont in the region. 

• Early to mid 1990s exploration directed at gold mineralization similar to the Elk Gold mine (that 

property flanks the eastern boundary of the Copperview North property), which is currently 

owned by Gold Mountain Mining Corp. Mineralization is classified as hosted in mesothermal 

quartz-sulphide veins in intrusive and volcanic rocks, along the discontinuity between the Nicola 

volcanic group and the Osprey Lake Batholith. Successful mined by Fairfield Minerals Ltd, between 

1992 -1995, the Elk Gold mine produced approximately 1,460,000 g (51,500 oz) from a bulk sample 

open pit. Fairfield and other junior companies explored a vast area during this period include 

portion of the Copperview North property.  

4.1 Conglin Creek  

An excerpt from the Conglin Minfile report:  

“The various showings comprising the Conglin Creek occurrence outcrop along the east side of 

Missezula Lake, north and south of Conglin Creek, over a distance of 1000 metres. Chalcopyrite, 

pyrite and minor bornite occur as veinlets and fine disseminations in small fracture zones in 

andesitic to basaltic flows and pyroclastics of the Upper Triassic Nicola Group (Eastern belt, 

Bulletin 69). This mineralization is developed along the west flank of a northwest-trending body 

of monzonite and syenite of Late Triassic to Early Jurassic age, some 2 kilometres in length. 

Chalcocite is also reported. Malachite accompanies this mineralization in a number of places. One 

chip sample assayed 0.25 per cent copper over 13.4 metres (Assessment Report 4694, page 3, 

1973). A second sample yielded 0.08 gram per tonne gold, 7.1 grams per tonne silver and 3.71 

per cent copper (Assessment Report 14141, 1985, Figure 12, sample 2022).” 

The Conglin Creek target has been visited and sampled by the Company, but not during 2021 and is not 

detailed in this report.  
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4.2 JOSEE SHOWING 

The Josee Showing (Minfile # 092HNE249) is described as a chalcocite showing, located 2.4 kilometres 

north-northeast of the north end of Missezula Lake (Preliminary Map 15, Sheet 5). This showing is in the 

Eastern volcanic facies of the Nicola Group (Geological Survey of Canada Map 41-1989). 

An excerpt from the Josee Minfile report:  

“Chalcocite occurs in a sequence of massive to crudely layered lahar deposits and volcanic 

conglomerate of the Upper Triassic Nicola Group (Eastern belt, Bulletin 69).” 

The Company has not visited the Josee showing location. Assessment reports on the showing (#11373, 

12351) have been reviewed and their focus overlaps with the Daisy showings located to the northwest, 

which is not part of the Copperview North property. 

The Josee Showing area is viewed as a low priority exploration target at this time. 

5.0 GEOLOGICAL SETTING AND MINERALIZATION 

5.1 Regional Geology 

The Upper Triassic Nicola Group rocks extend from the 49th parallel north to Kamloops Lake and 

continue north beneath Tertiary cover to emerge in the Quesnel area as the Quesnel Belt (Preto, 

1979). The volcanics of the Quesnel and Nicola Belts form a mixed alkaline and calc-alkaline 

sequence of basalts and derived breccias, tuffs, and minor sediments.  

The volcanic rocks are intruded by comagmatic alkaline plutons, ranging in composition from 

syenogabbro to alkali syenite. The intrusions appear to be structural related and occur in belts 

along major lineaments and faults. They vary in size from plugs to small batholiths and have been 

emplaced into the volcanic centres which produced the abundance of volcanic material (Barr et 

al, 1976). 

In the Allison Lake-Missezula area, Preto has delineated three assemblages – a Western Belt of 

easterly dipping calc-alkaline flows, pyroclastics and sediments; a Central Belt of alkaline and calc-

alkaline volcanics and intrusions, and minor sediments; and an Eastern Belt of westerly dipping 

volcanic sediments, tuffs and alkaline flows associated with small monzonite porphyry stocks. The 

belts are separated by major north-striking faults (Figs 4,7). Preto believes that the Central Belt 
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of dominantly volcanic rocks originates from eruptive centres along the major fault system and 

points out the greater concentrations of mineral deposits along this belt.  

5.2 Property Geology 

Due to the recent acquisition and assembly of the property by the Company and the early stage 

of exploration, the Company has not completed geological mapping of the property. Based on the 

geology from the BC MapPlace website and a review of assessment files the geology is presented 

on Figure 4. 

Most of the Copperview North property lies west of a major north-south fault that transects 

Missezula Lake and defines the drainages to the north. This fault is interpreted to the northern 

extension, and/or a splay of the Summers Creek Fault, which marks the eastern boundary of 

Nicola Central Belt. Hence, most of the property is underlain by Nicola Group -Eastern Volcanic 

units comprising andesitic and basaltic rocks. A north-south trending lenses of Nicola Group 

Upper Triassic sediments comprising mudstone, siltstone, shale and clastic sedimentary rocks 

occurs in the central portion of the property. A stock of Late Triassic to Early Jurassic dioritic 

intrusive rock is mapped on the north central portion of the property, with younger (Pleistocene 

to Holocene) alkaline volcanic rocks forming an elongated embayment west of Shrimpton Creek. 

6.0 DEPOSIT TYPES 

The Copperview North property represents an early-stage exploration project, well situated in 

the southern portion of the prolific Quesnel Trough (or Quesnellia), of the Intermontane Tectonic 

Belt of South-Central British Columbia. The property is prospective for two significant deposit 

types, which are presented by historic mineral showings and past operators in the area, and 

currently by two high-profile exploration companies on the Copperview North property’s eastern 

(Gold Mountain Mining Corp.- Elk Gold Mine Project) and southern (Kodiak Copper Inc. – MPD 

Project) borders: 

➢ Copper-gold porphyry deposits – The Copperview North Nicola Belt geologic units have many 

similar characteristics to the nearby alkalic porphyry copper-gold systems at the Copper Mountain 

Mine to the south, New Gold’s Afton Mine to the north, and the past producing Brenda Mine to 
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the east.  Porphyry gold- copper systems are defined as large volumes of hydrothermally altered 

rock centered on porphyry copper stocks. Metal content is low- to medium-grade the distribution 

of primary ore minerals is dominantly structurally controlled and that may also contain skarn, 

carbonate-replacement, sediment-hosted, and high- and intermediate-sulphidation epithermal 

base and precious metal mineralization (Sinclair, 2007. Sillitoe, 2010). Located immediately south 

of the Copperview North property, is Kodiak Copper Inc. MPD property, a leading exploration 

project comprised of the consolidation of four copper-gold porphyry properties (Man, Prime, 

Dillard, and Axe). The Conglin Creek target on the Copperview North property is located only 4.7 

kilometers north-north-west and on-trend (along the extension of the Summer Creek Fault) with 

the Gate Zone on Kodiak’s MPD property which has returned a best intercept of 535m of 0.49% 

copper and 0.29 g/t gold (0.76% CuEq**), including 282 m of 0.70% copper and 0.49 g/t gold 

(1.16% CuEq**), including 45.7 m of 1.41% copper and 1.46 g/t gold (2.75% CuEq**) (Kodiak website 

- ** Metal prices used to calculate Cu Equivalent (% CuEq) are: Au $1500/oz, Ag $16/oz and Cu $2.60/lb. All 

values report in USD and do not consider metal recoveries Copper equivalent grades (%CuEq) are for 

comparative purposes only.) 

➢ Intrusive‐related, structurally controlled mesothermal quartz vein system – At the Elk Gold Mine 

property, owned by Gold Mountain Mining Corp. (“Gold Mountain), the vein systems consist of 

structurally controlled; narrow, pyritic quartz veins hosted in granitic as well as volcanic rocks near 

the contact between these two primary lithologies. The entire eastern flank of the Copperview 

North property is contiguous with the Elk Gold Mine property. Targets at the Vinson Lake and Buck 

(Thumb) Lake area on the Copperview North property may host similar gold mineralization to the 

multiple mineralized zones on the Elk Gold Mine property. The following excerpt is from the Gold 

Mountain website (March 2022): “The proposed multi phase production plan will see a Phase 1 – 19,000 

Oz. production profile beginning in Feb 2022, which will help fund our proposed ramp up to 65,000 Oz. by 

2025. Concurrently with developing the mine, Management plans to continue drilling the nine known high 

grade mineralized zones, while continuing to explore other areas showing exciting potential.”  

7.0 EXPLORATION 

The property is being explored with the purpose of assessing potential for copper, gold, and / or 

silver deposits based on historic mineral showings and past operators work in the area. The 

2021 program consisted of a helicopter-borne MobileMT electromagnetic and magnetic survey 

completed by Expert Geophysics Limited (EGL).  
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The 2021 exploration program also included rock geochemistry, prospecting, and a soil 

geochemistry sampling program over the Vinson Lake target on the eastern portion of the 

Copperview North property.  

7.1  MobileMT Airborne Geophysical Survey 

The purpose of the MobileMT survey was to assist the mapping of bedrock structure and 

lithology, including possible alteration and mineralization zones, observing apparent conductivity 

corresponding to different frequencies, inverting EM data to obtain the distribution of resistivity 

with depth, and using VLF EM and magnetic data to study properties of the bedrock units. A total 

of 9 production flights were flown to complete 1072 line-kilometers of the survey over two blocks; 

with Copperview North presented by the “North Block” with 770 line-kilometers of the survey 

over a 155 sq.km area.  

The MobileMT survey was flown using a Eurocopter AS 350 B2 helicopter, registration C-GMHP, 

of the aviation company Mustang Helicopters. The survey production flights started on June 12, 

2021, and data acquisition was completed on June 18, 2021. The survey operations were 

conducted from AP Ranch Guest Ranch in the Thompson-Nicola Regional District of British 

Columbia. The survey lines for both blocks are oriented N-S (90°N) at 200 m spacing, while tie 

lines are oriented in perpendicular direction to the survey lines and spaced at 2000 m. 

Background information on the MobileMT survey follows below, courtesy of the Expert 

Geophysics Limited (EGL) website: 

“Expert Geophysics Limited specializes in airborne geophysical surveys worldwide with advanced 

electromagnetic systems: Mobile MagnetoTellurics (MobileMT) is the most advanced generation 

of airborne AFMAG technology.  MobileMT is the only system proven to deliver geoelectrical 

information from near-surface to greater than 1 km depth with high spatial resolution.  

mTEM system advantages: 

- Small footprint and high base frequency enable very high spatial resolution; 

- Detail subsurface geoelectric characterization; 

- Designed to work in areas with industrial electromagnetic noise (powerlines); 
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- Its light weight allows the mTEM system to deploy utilizing cost-effective light utility aircraft. 

 

The complete report by Expert Geophysics Limited (EGL)is included in Appendix D. In this report, 

and geophysical survey results are presented in the form of digital databases, maps, grids, 

sections, elevation slices and 3D voxels. The report describes the data acquisition, processing and 

inversion procedures, equipment and digital data specifications, basic data analysis. 

7.1  Vinson Lake Area Field Activity 

Based on a review of historic assessment work from the 1990’s and the recent MobileMT 

geophysical survey indicative of a conductive anomaly, it was decided to complete a limited 

reconnaissance field program over the Vinson Lake area on the south-eastern portion of the 

Copperview North property. Between August 19 to 24, 2021, based from a motel in Merritt B.C., 

a four-man crew from Exploration Facilitation Unlimited Inc., completed prospecting work, 
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obtained 7 rock samples, and collected 207 soil samples. The primary lithologies encountered 

during sampling were fine-grained mafic volcanic, moderately oxidized, with minor quartz veining 

and pyrite. The rock and soil geochemistry results are discussed under the Interpretation and 

Conclusions section of this report. 

 8.0 DRILLING 

No drilling took place on the Copperview North property in 2021. To the best of the author’s 

knowledge there has been no modern drilling completed on the Copperview North property. 

9.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 

The 2021 rock samples were collected using a hammer from outcrops, talus, or boulders. 

Samples were placed in a poly ore bag with a sample tag marked with unique sample number 

also placed inside each sample bag and sealed with a cable tie. The site position was recorded 

using a handheld GPS receiver in UTM NAD83 Zone 10 format. Once taken, the samples were 

kept in a secure location while the program was still underway. 

Soil samples were collected at a regional scale at 100-meter intervals along E-W lines that were 

widely spaced interval of 500-meters apart in the southeastern portion of the Copperview North 

Property. Soil samples were collected using a soil auger. Samples were laid out on a plastic bag 

and hand sifted to remove rocks, roots, and other organics before being classified, described, 

and put into a labelled Kraft sample bag. Location for each sample was recorded in a notebook 

as well as on a Garmin GPS. Description was recorded in a notebook and a ribbon marked with 

sample number, date, and sampler initials was tied to mark the location. Samples were stored in 

a locked motel room and were retrieved by the author who hand-delivered to ALS Canada Ltd. 

facility in North Vancouver.  

Due to the reconnaissance nature of the 2021 exploration program, no standards or blanks 

were included into the sample stream. However, if a larger, follow-up sampling program is 

completed, it is recommended that prepackaged standards purchased from OREAS and sample 
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blanks made of dolomite purchased at a hardware store be inserted into the sample sets for 

QAQC procedures.  

The 2021 rock and soil samples from the Copperview North Property were bagged in fiberglass 

sacks, with a unique security label and hand delivered to ALS Global - Geochemistry Analytical 

Lab in North Vancouver, BC, Canada (a division of ALS Canada Ltd.) for analysis. ALS Global - 

Geochemistry Analytical Lab is an International Standards Organization (ISO) 9001 Geochemical 

and assaying laboratory. 

At ALS rock samples were dried and crushed to >70% passing a 2mm sieve with 250 g separated 

by rotary splitter. This split was pulverized until >85% passed a 75 micron sieve. From this a 25g 

final sample was split off and analyzed by ALS Lab’s AuME-TL43 process procedure. Au + multi-

element packages use a single aqua regia digest on 25g charge weights, with Trace detection 

options. Gold, in conjunction with a large suite of base metal and pathfinder elements, are 

determined from the same solution via a combination of ICPMS (“Inductively Coupled Plasma 

Mass spectrometry”) and ICP-AES.  

     Soil samples were also dried and were sieved to 180 microns. The remaining material had a 

25 g aliquot split off and were also analyzed by ALS Lab’s AuME-TL43 process procedure 

 

10.0 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 
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No environmental studies nor community engagements were completed during 2021 give the 

modest budget and early stage of exploration activity on the Copperview North property.  

 

11.0 INTERPRETATION AND CONCLUSIONS 

The exploration activities on the Copperview North property in 2021 resulted in significant 

anomalies that warrant further investigation. Highlights include: 

• MobileMT Geophysical Anomaly – “North CC” Target – Referring to Figures 8 and 9, this 

MobileMT geophysical anomaly is designated as “A” by our consulting geophysicist, 

Martin St. Pierre (internal company report 2021, Appendix F). This excerpt from his 

report: 

“Anomaly A is located on the northwest side of the property. It is a north-south trending resistivity 

low that is inbounded by the survey block to the north. It is mostly coincident with elevated 

magnetic susceptibilities. We see the anomaly clearly on altitude slices from 1000 m to 200 m 

(Figures 1 to 10, Appendix D). On altitude slice 0 m (Figures 11 and 12, Appendix D) it is much 

weaker and disappears on altitude slice -200 m (Figures 13 and 14, Appendix D). Due to its 

elevated magnetic susceptibility coincidence and its limited depth extend anomaly A is 

considered as a moderate priority target.” 

The North “CC” target flanks the west side of Shrimpton Creek in an area of moderate 

topography and extensive overburden coverage. Despite it’s good access by a series of 

logging roads the area appears not to have had much previous exploration and the target 

has not yet been investigated by the Company. Just off the property to the north-east of 

the target area is the Shrimpton Creek Placer Minfile occurrence, with the following 

description: “Shrimpton Creek flows southwest from its headwaters immediately south of The 

Wart for 10 kilometres. The creek continues south- southwest for 6 kilometres before entering 

Missezula Lake, 38.5 kilometres north of Princeton. Most of the creek flows through a broad, 

gently sloping valley, which steepens somewhat in the lower 4 kilometres. Particles of flat, well-

worn, flaky gold, 1.5 to 3 millimetres in diameter, were recovered from unsorted glacial material. 

Most of the gold was found near surface. Material lying on or near bedrock was found to be 
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barren of gold. The creek was worked by F. Keeling in 1939, between 6.4 and 8 kilometres above 

Missezula Lake.” 

• MobileMT Geophysical Anomaly – “Leonard Creek Target” – Also, referring to Figures 8 

and 9, this MobileMT geophysical anomaly is designated as “B” and “C” by our consulting 

geophysicist, Martin St. Pierre (internal company report 2021). This excerpt from his 

report: 

“Anomaly B is located on the northeast side of the property. It is a north-south trending resistivity 

low that is inbounded by the survey block to the north. It is mostly coincident with low magnetic 

susceptibilities. We see the anomaly clearly on all altitude slices (Figures 1 to 14 Appendix D). Due 

to its low magnetic susceptibility coincidence and its unlimited depth extent, anomaly B is 

considered as a moderate to high priority target. 

Anomaly C is located immediately south of anomaly B. It is a semi-circular resistivity low. It is 

mostly coincident with low magnetic susceptibilities. We see the anomaly clearly on all altitude 

slices (Figures 1 to 14 Appendix D). Due to its low magnetic susceptibility coincidence, anomaly 

C is considered as a high priority target.” 

The Leonard Creek targets are located at higher elevations, covering several tributaries 

of Leonard Creek, and can be readily accessed by a network of logging roads. The 

Company has not yet investigated the target areas. Approximately 2.5 to 3.0 kilometers 

east of anomaly “B” (off the claims at the time of this report) a large copper-in soil 

anomaly has been indicated in assessment report (#22259), measuring approximately 

500 by 600 meters, with values in excess of 100 ppm Cu in soils.  

•  Vinson Lake Target – Copper -in -Soil Anomaly and MobileMT Anomaly “D” - referring 

to Figure 18 indicates MobileMT geophysical anomaly is designated as “D” by our 

consulting geophysicist, Martin St. Pierre (internal company report 2021). This excerpt 

from his report:  

“Anomaly D is located in the southeast corner of the survey block. It is a northeast trending 

resistivity low that is coincident with low magnetic susceptibilities where a fault has been 

interpreted. It is unbounded by the survey block at each end. We see the anomaly clearly on 

altitude slices from 1000 m to 400m (Figures 1 to 8, APPENDIX D). By altitude slice 200 m 
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(Figures 9 and 10 Appendix D) in weakens significantly, and by altitude slice 0 m it had 

disappeared (Figures 11 and 12 Appendix D). Due to its low magnetic susceptibility coincidence 

and its limited depth extent anomaly E is considered as a moderate to high priority target.” 

The Vinson Lake area was also the location of anomalous soil geochemistry anomalies 

indicated by Fairfield in 1992 (Assessment Report #22259) and by recent 2021 soil 

geochemistry completed by the Company (refer to Vinson Compilation Map, Figure 18). 

Limited rock sampling returned only low values (Figures 11, 12, 13) but soil values had multiple 

anomalies for copper (+100 ppm Cu) with only limited and erratic correlation with gold and 

silver values (Figures 15, 16, 17). Completed multi-element assays for the rock and soil 

samples are included in Appendix C of this report (files separately).  

Kodiak Copper’s MPD property located to the southwest of the Vinson Lake targets defined 

strongly anomalous copper-in-soil values of 100 to 200 ppm. Given the very wide line spacing 

(500 meters) and sample intervals, the Vinson Lake target with several values of 75 to +100 

ppm Cu are valid copper-in-soil anomalies that warrant additional follow-up.  
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12.0 RECOMMENDATIONS 

It is the author’s opinion that, the Copperview North property is a property of merit and warrants 

additional exploration activities. The 2021 program returned encouraging results with several 

MobileMT airborne geophysical anomalies and on the Vinson Lake target, coincident soil 

geochemistry anomalies. Future work at the Copperview North property include: 

• “North CC Target” – This MobileMT geophysical target area has not been visited. 

Prospecting, geological mapping, and rock and soil geochemistry, are recommended, 

followed by Induced Polarization geophysics if initial results are positive.  As this target is 

in an area of low to moderate topographic, on the west flank of the Shrimpton Creek 

drainage, it is anticipated that outcrop exposure may be fairly limited. In addition, the 

government geology maps indicate a large, elongated lenses of Pleistocene to Holocene 

alkaline volcanic rocks covering this area, masking the source of the magnetic and 

conductivity anomalies.  

• Leonard Creek Target – this is a very large target area, defined by multiple MobileMT 

anomalies. Initial recommended work includes prospecting and reconnaissance 

mapping, and rock sampling. A more detailed review of soil and stream geochemistry 

from the 1990s is recommended, with entry into a data base. East of anomaly B a strong 

copper-in-soil anomaly (now part of the Copperview North property) should be 

investigated with soil geochemistry completed over the geophysical target areas.  

• Vinson Lake Target – This target area is defined by a north-east trending MobileMT 

geophysical anomaly and multiple copper-in-soil anomalies defined by the 2021 

sampling and supporting soil geochemistry completed in the 1990s. To date, sampling 

has been very widely spaced (500-meter lines, 100 m intervals) and it is recommended 

to complete infill soil sampling to better define the targets. Rock sampling to date has 

not returned significant values but geological mapping and additional sampling is 

warranted. The Vinson Lake geophysical target may be more structurally controlled and 

does not appear near the surface. An Induced Polarization survey should be considered 

if mapping and sampling are encouraging. Prospecting with an XRF analyzer may be 

useful (for copper values) on the soil samples and a pilot program is recommended.  
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14.0 STATEMENT OF QUALIFICATION  

1. I, Robert F. Weicker of Suite 2801, 1166 Melville St., Vancouver, B.C. V6E 4P5, am 

a self-employed consultant geologist through my consulting company, Multiple Metals 

Resources Ltd., and I authored and am responsible for this report entitled " REPORT ON 

GEOCHEMISTRY AND GEOPHYSICS ACTIVTIES 2021 ON THE COPPERVIEW NORTH 

PROPERTY”, dated March 12, 2022. I also am responsible for the revisions on this 

report, dated November 30, 2022. 

2. I am a graduate of the University of Waterloo, Waterloo, Ontario with an 

Honours Bachelor’s Degree in Earth Science (1977). I have more than 35 years mineral 

exploration, development, and production experience, working with major and junior 

mining companies both domestically and internationally. 

3. I have been a registered member of the Association of Professional Engineers 

and Geologist of British Columbia (APEGBC) in the past, but I am currently retired from 

APEGBC, and not a member, since 2011. 

4. I have visited the subject mineral property of this report. 

5. This report is based upon work completed from June to December 2021, and the 

author's personal knowledge of the region and a review of additional pertinent data. 

6. As stated in this report, in my professional opinion the property is of potential 

merit and further exploration work is justified. 

7. To the best of my knowledge this report contains all scientific and technical 

information required to be disclosed so as not to be misleading. 

8. At the time of the original report, I held one claims on behalf of Golden Lake 

Exploration Inc., but I have no interest in the property and all interests in the property 

are owned by Golden Lake. My professional relationship is as a non-arm's length 

consultant, and I have no expectation that this relationship will change. 

9. I consent to the use of this report by Golden Lake Exploration Inc., for such 

assessment and/or regulatory and financing purposes deemed necessary, but if any part 

shall be taken as an excerpt, it shall be done only with my approval. 
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Signed, “Robert Weicker”, dated at Vancouver, March 14th, 2022.    
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APPENDICES ON GEOCHEMISTRY AND GEOPHYSICS ACTIVTIES 2021 

ON THE COPPERVIEW NORTH PROPERTY 

 

Report Year: 2021 

Report Dated March 14, 2022  

REVISED NOVEMBER 30, 2022 

SOW Event Number 5856156 December 14, 2021 

 

CLAIM NAMES: SIWASH WEST 1000, MISSEZULA 2020, MISSEZULA 2020 -2, NICOLA 1000, 

SIWASH NORTH, NICOLA 5000, CONGLIN. THOR, THOR 2, CONGLIN 2, CONGLIN 3, 1073033, 

MIZZEZULA LAKE CONNECTOR 

 

COMMODITIES SOUGHT: Gold, Copper 

 

MINERAL INVENTORY MINFILE NUMBERS: 092HNE132/ 092HNE249 

 

MINING DIVISION: Nicola 

 

NTS / BCGS: 092H15E (NTS) / 092H078  (BCGS) / 092H10E  

 

LATITUDE: 049° 47’ 46" N LONGITUDE: 120° 31’ 28" W 

UTM Zone: NAD83 10 EASTING: 678156 NORTHING: 5518902 

 

OPERATOR: Golden Lake Exploration Inc.  

Suite 1240 - 789 Pender St W Vancouver BC CANADA V6C 1H2 

PREPARED BY: Robert Weicker 

Suite 2801 – 1166 Melville St. 

Vancouver, British Columbia V6E 4P5 

March 14, 2022 

  



APPENDIX A 

 

Expenditures 

 

 

  



NORTH COPPERVIEW PROPERTY, MERRITT, BC  -AMENDED NOV 2022

Exploration Work type Comment Days Totals

Personnel (Name)* / Position Field Days (list actual days) Days Rate Subtotal*

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

$0.00 $0.00

Steve Gillanders-- Manager  August 19-24, 2021 6 $735 $4,410.00

Alain Laurencelle-- geotech  August 19-24, 2021 6 $499 $2,992.50

Curtis Rensby-- geotech  August 19-24, 2021 6 $499 $2,992.50

$0.00 $0.00

$10,395.00 $10,395.00

Office Studies List Personnel (note - Office only, do not include field days

Literature search $0.00 $0.00

Database compilation Steve Gillanders--GIS 0.4 $476.00 $178.50

Computer modelling $0.00 $0.00

Reprocessing of data $0.00 $0.00

General research $0.00 $0.00

Report preparation RF Weicker -December 1-4, 2021 4.0 $735.00 $2,940.00

Other (specify) Geophyisics
Martin -St. Pierre July 2021 -North 

Block -APPENDIX F
2.1 $1,260.04 $2,677.59

$5,796.09 $5,796.09

Airborne Exploration Surveys  Line Kilometres / Enter total invoiced amount

Aeromagnetics $0.00 $0.00

Radiometrics $0.00 $0.00

Electromagnetics $0.00 $0.00

Gravity $0.00 $0.00

Digital terrain modelling $0.00 $0.00

Other (specify)
Mobile MT Airborne Survey -Expert 

Geophysics- 770 line kms
770.0 $152.83 $117,677.76

$117,677.76 $117,677.76

Remote Sensing Area in Hectares / Enter total invoiced amount or list personnel

Aerial photography $0.00 $0.00

LANDSAT $0.00 $0.00

Other (specify) $0.00 $0.00

$0.00 $0.00

Ground Exploration Surveys Area in Hectares/List Personnel

Geological mapping

Regional note: expenditures here 

Reconnaissance should be captured in Personnel

Prospect field expenditures above

Underground Define by length and width

Trenches Define by length and width $0.00 $0.00

Ground geophysics  Line Kilometres / Enter total amount invoiced list personnel

Radiometrics

Magnetics

Gravity

Other (specify)

$0.00 $0.00

Geochemical Surveying Number of Samples No. Rate Subtotal

Drill (cuttings, core, etc.) $0.00 $0.00

Stream sediment $0.00 $0.00

Soil ALS Laboratories -Soil 207.0 $43.48 $9,000.12

Rock ALS Laboratories -Rock 7.0 $130.16 $911.11

Petrology $0.00 $0.00

Other (specify)
SciApps Analyzer X50,  - Exploration -

Billed to three projects (33%)
$0.00

$9,911.23 $9,911.23

Drilling   No. of Holes, Size of Core and Metres No. Rate Subtotal

$0.00 $0.00

Other Operations Clarify No. Rate Subtotal
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Reclamation Clarify No. Rate Subtotal

After drilling $0.00 $0.00

Monitoring $0.00 $0.00

Other (specify) $0.00 $0.00

Transportation No. Rate Subtotal

Airfare 3.00 $152.19 $456.58

Taxi $0.00 $0.00

truck rental - August 2021  August 19-24, 2021 6.00 $210.00 $1,260.00

truck rental $0.00 $0.00

kilometers $0.00 $0.00

ATV $0.00 $0.00

fuel  August 19-24, 2021-Merritt 2.00 $110.78 $221.56

Helicopter (hours) $0.00 $0.00

Fuel (litres/hour) $0.00 $0.00

Other

$1,938.14 $1,938.14

Accommodation & Food Rates per day

Hotel $0.00 $0.00

Camp $0.00 $0.00

Meals Meals Per diem August 19-24 18.00 $105.00 $1,890.00

$1,890.00 $1,890.00

Miscellaneous

Telephone $0.00 $0.00

Other (Specify)

$0.00 $0.00

Equipment Rentals

Field Gear (Specify) August 2021 Tires, sample bags, tools, equipment 562.38$      

Field Gear (Specify) Aug 2021 radio rental 6.00 $8.75 $52.50

Other (Specify) Aug 2021 Inreach Emergency Locator $105.00

$719.88 $719.88

Freight, rock samples

Handling Charges EFU $0.00 $130.25

$130.25 $130.25

North Copperview TOTAL Expenditures $148,458.35
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APPENDIX B – COPPERVIEW NORTH 

RECORD DATE: DECEMBER 14, 2021 

STATEMENT OF WORK – EVENT 5856156 

AMENDED TENTURE SUMMARY  
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Event Number: 5856156 ORIGINAL

Work Type: Technical Technical Items: Geochemical, Geological, Prospecting 

Work Start: 2021/JUN/01

Work Stop: 2021/DEC/14

Total Value $: $164,100.00

Title Number Claim  Name Issue Date
Old Good to 

Date

New Good to 

Date

# of Days 

Forward
Area in HA

Applied Work 

Value

Submision 

Fee

1076972 SIWASH WEST 100 2020/JUN/26 2021/JUN/26 2023/JUN/23 730 166.85 $1,668.59 $0.00

1078260 MISSEZULA 2020 2020/AUG/29 2021/AUG/29 2023/AUG/29 730 1042.10 $10,420.99 $0.00

1078329 MISSEZULA 2020-2 2020/SEP/03 2021/SEP/03 2024/SEP/03 1096 1209.19 $24,183.74 $0.00

1078441 NICOLA 1000 2020/SEP/05 2021/SEP/05 2024/SEP/05 1096 2083.83 $41,676.65 $0.00

1078446 NICOLA 5000 2020/SEP/05 2021/SEP/05 2024/SEP/05 1096 2083.83 $41,666.21 $0.00

1064748 CONGLIN 2018/NOV/29 2021/NOV/29 2024/NOV/29 1096 20.86 $729.94 $0.00

1064749 THOR 2018/NOV/29 2021/MAY/29 2025/JAN/15 1692 104.29 $4,635.31 $0.00

1064750 THOR 2 2018/NOV/29 2021/MAY/29 2025/JAN/15 1692 187.72 $8,343.22 $0.00

1067566 CONGLIN 2 2019/MAR/30 2020/SEP/30 2025/SEP/30 1826 166.83 $8,348.19 $0.00

1072754 CONGLIN 3 2019/NOV/16 2020/NOV/16 2024/NOV/16 1461 229.34 $6,880.29 $0.00

1073033 2019/DEC/01 2020/DEC/01 2025/DEC/01 1826 83.36 $3,751.24 $0.00

1078519 MIZZEZULA LAKE CONNECTOR2020/SEP/08 2021/SEP/08 2024/SEP/08 1096 20.86 $417.21 $0.00

1076963 SIWASH NORTH 2020/JUN/26 2021/JUN/26 2024/JUN/23 1096 563.05 $11,260.99 $0.00

$163,982.57

Original Wk $ $164,100.00

Original Submit $ $163,982.57

PAC - RFW $117.43

Event Number: 5856156 AMENDED

Work Type: Technical Technical Items: Geochemical, Geological, Prospecting 

Work Start: 2021/JUN/01

Work Stop: 2021/DEC/14

Total Value $: $0.00

Title Number Claim  Name Issue Date
Old Good to 

Date

New Good to 

Date

# of Days 

Forward
Area in HA

Applied Work 

Value

Submision 

Fee

1076972 SIWASH WEST 100 2020/JUN/26 2021/JUN/26 2023/JUN/23 730 166.85 $1,668.59 $0.00

1078260 MISSEZULA 2020 2020/AUG/29 2021/AUG/29 2023/AUG/29 730 1042.10 $10,420.99 $0.00

1078329 MISSEZULA 2020-2 2020/SEP/03 2021/SEP/03 2024/JAN/01 854 1209.19 $18,843.90 $0.00

1078441 NICOLA 1000 2020/SEP/05 2021/SEP/05 2024/JAN/01 852 2083.83 $32,398.27 $0.00

1078446 NICOLA 5000 2020/SEP/05 2021/SEP/05 2024/AUG/01 1061 2083.83 $40,335.63 $0.00

1064748 CONGLIN 2018/NOV/29 2021/NOV/29 2024/NOV/29 1096 20.86 $729.94 $0.00

1064749 THOR 2018/NOV/29 2021/MAY/29 2025/JAN/15 1692 104.29 $4,635.31 $0.00

1064750 THOR 2 2018/NOV/29 2021/MAY/29 2025/JAN/15 1692 187.72 $8,343.22 $0.00

1067566 CONGLIN 2 2019/MAR/30 2020/SEP/30 2025/SEP/30 1826 166.83 $8,348.19 $0.00

1072754 CONGLIN 3 2019/NOV/16 2020/NOV/16 2024/NOV/16 1461 229.34 $6,880.29 $0.00

1073033 2019/DEC/01 2020/DEC/01 2025/DEC/01 1826 83.36 $3,751.24 $0.00

1078519 MIZZEZULA LAKE CONNECTOR2020/SEP/08 2021/SEP/08 2024/SEP/08 1096 20.86 $417.21 $0.00

1076963 SIWASH NORTH 2020/JUN/26 2021/JUN/26 2024/JUN/23 1096 563.05 $11,260.99 $0.00

$148,033.77

Amend Wk $ $148,458.35

Amend Submit $ $148,033.77

PAC -RFW $424.58
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1 Executive Summary 
Expert Geophysics Limited (EGL) conducted a helicopter-borne MobileMT electromagnetic and 

magnetic survey in the Thompson-Nicola Regional District of British Columbia over two blocks for 

Golden Lake Exploration Inc. Electromagnetic and magnetic geophysical data were acquired using 

EGL’s airborne MobileMT system. Please refer to Appendix I for the Company Profile and Appendix II 

for a description of the MobileMT technology. 

The purpose of the survey was mapping bedrock structure and lithology, including possible 

alteration and mineralization zones, observing apparent conductivity corresponding to different 

frequencies, inverting EM data to obtain the distribution of resistivity with depth, and using VLF EM 

and magnetic data to study properties of the bedrock units. A total of 9 production flights were flown 

to complete 1072 line-kilometers of the survey over two blocks; North Block with 770 line-kilometers 

of the survey over a 155 sq.km area; South Block with 302 line-kilometers of the survey over a 115 

sq.km area. 

The survey was flown using a Eurocopter AS 350 B2 helicopter, registration C-GMHP, of the aviation 

company Mustang Helicopters. The survey production flights started on June 12, 2021 and data 

acquisition was completed on June 18, 2021. The survey operations were conducted from AP Ranch 

Guest Ranch in the Thompson-Nicola Regional District of British Columbia.  

The survey lines for both blocks are oriented N-S (90°N) at 200 m spacing, while tie lines are 

oriented in perpendicular direction to the survey lines and spaced at 2000 m.  

The geophysical survey results are presented in the form of digital databases, maps, grids, sections, 

elevation slices and 3D voxels. The report describes the data acquisition, processing and inversion 

procedures, equipment and digital data specifications, basic data analysis. 
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2 Introduction 
The report describes the MobileMT airborne electromagnetic and magnetic survey that Expert 

Geophysics Limited (EGL, Appendix I) performed for Golden Lake Exploration Inc. during the period 

from June 12, 2021 – June 18, 2021, over two blocks located approximately 30 km north of Princeton, 

British Columbia. Electromagnetic passive fields and magnetic field data were gathered using 

MobileMT helicopter-borne system (Appendix II).  

The Survey Area section of the report contains a description of the survey area and flight paths. The 

Field Operations section includes information about the operation flow, the airport and base station 

locations and flights dates. The Survey Equipment section describes the main and ancillary equipment 

used for data acquisition. The Data Processing and Deliverables Specifications section consists of main 

data processing and inversion procedures and final products description. The Survey results discussion 

section includes basic data analysis and recommendations for further data analysis. 

The following table includes a brief reference of the survey specifications (Table 1). 
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Table 1 – Summary Project Information 

Client: Golden Lake Exploration Inc. 

Consultant’s contact: Martin St-Pierre, P. Geoph 
ST PIERRE GEOCONSULTANT Inc. 
Tel: 604-464-7003 
Cel: 604-512-4712 

  EGL Job Number #21039 

 
Survey area location: Thompson-Nicola Regional District of British Columbia  
Crew and aircraft location: AP Guest Ranch, 4220 Princeton-Kamloops Hwy #1148, Thompson-Nicola N, 

BC V1K 1B8 
Mag Base station location: Lat 49.75582 N / Long 120.65148 W 
EM Ref station location: Lat 49.79625 N / Long 120.37714 W 
 
Block: North 
Total line kms: 770 line-km 
Total Survey Area: 155 sq.km 
Traverse line direction/spacing: 90o; 200 m 
Tie lines direction/spacing: 0o; 2000 m  
Dates flown: 06/12/2021 – 06/18/2021 
 
Block: South 
Total line kms: 302 line-km 
Total Survey Area: 115 sq.km 
Traverse line direction/spacing: 90o; 200 m 
Tie lines direction/spacing: 0o; 2000 m  
Dates flown: 06/12/2021 – 06/18/2021 
 
Helicopter: Eurocopter AS 350 B2, C-GMHP, Mustang Helicopters 
Average survey speed: 14.0 m/sec 
Average Helicopter terr.clearance: 167 m 
Average magnetometer clearance: 87 m 
Average EM sensor clearance: 67 m  
 
Coordinates Datum: WGS84 
Coordinates Projection: UTM, Zone 10N, Central Meridian 123° W 
  
MobileMT extracted frequencies Hz: 26, 33, 42, 84, 101, 141, 163, 209, 268, 341, 419, 533, 842, 4274, 17099 

(North Block) 
33, 84, 101, 141, 163, 209, 268, 341, 419, 533, 677, 13571, 17099 (South 
Block) 
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3 Survey Areas and Flight Specifications 
The MobileMT North and South Block survey areas are located approximately 30 km north of 

Princeton, British Columbia. 

 
Figure 1 – Survey Area Location. Block names from north to south: North Block, and South Block. 

The survey flown with a Eurocopter AS350 B2 helicopter, registration C-GMHP, operated by the 

aviation company Mustang Aviation. 

• Average terrain clearance of the helicopter during the survey was 167 m, at average speed 

14 m/sec.  

• Average terrain clearance of the magnetometer bird during the survey was 87 m,  

• Average electromagnetic sensor terrain clearance 67 m. 

3.1 North Block 

The MobileMT North Block is located about 40 km north of Princeton, British Columbia and 40 km 

southeast of Merritt, British Columbia. Flight path over the survey block is presented in Figure 2.  
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Figure 2 – North block flight path 

The "WGS84 / UTM zone 10N” coordinate system information is displayed in Table 2. The survey 

flight lines specifications are in Table 3. 

 
Table 2 – Coordinates of the survey North block (WGS84, UTM zone 10N) 

North Block Boundary Coordinates 
X Y X Y 

683974.6 5516668 676139.5 5528428 
682974.6 5516671 677139.5 5528429 
681974.6 5516673 678139.4 5528426 
680974.6 5516675 679139.2 5528403 
679974.6 5516678 680138.9 5528381 
678974.6 5516680 681138.7 5528358 
677974.6 5516682 682138.4 5528336 
676974.6 5516685 683138.2 5528314 
675974.6 5516687 684125.8 5528242 
674974.6 5516693 685021.5 5527797 
673992.2 5516740 685917.2 5527353 
673623.4 5517619 686241.7 5526428 
673614.4 5518619 686441.8 5525455 
673605.5 5519619 686478.4 5524456 
673596.5 5520619 686497.1 5523456 
673587.6 5521619 686500.1 5522456 
673581.4 5522619 686503.2 5521456 
673576.9 5523619 686506.2 5520456 
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673583.7 5524619 686509.2 5519456 
673625.3 5525618 686512.2 5518456 
673667.7 5526617 686451.2 5517459 
673714.7 5527616 685818.3 5516780 
674139.5 5528426 684820.1 5516719 
675139.5 5528427   

 

Table 3 – Flight lines specifications for North Block 

Line spacing, m Lines direction Line numbers # of lines Line kms 

200 m (traverse) 90o 1000-2100 56 689 
2000 (tie) 0o 4120-4240 7 81 
Total 63 770 

 

3.1 South Block 

The MobileMT South Block is located about 25 km northwest of Princeton, British Columbia. Flight 

path over the survey block is presented in Figure 3. 

 

Figure 3 – South block flight path 

The "WGS84 / UTM zone 10N” coordinate system information is displayed in Table 4. The survey 

flight lines specifications are in Table 5. 
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Table 4 – Coordinates of the survey South block (WGS84, UTM zone 10N) 
 

South Block Boundary Coordinates 
X Y X Y 

688793.5 5501195 688637 5511879 
687793.5 5501186 689636.5 5511913 
686793.6 5501178 690635.9 5511947 
685794.8 5501227 691632.3 5511873 
684796.1 5501277 692628.3 5511784 
684341.9 5502159 693118.7 5510961 
683897.1 5503054 693556.4 5510062 
683452.3 5503950 693994.1 5509163 
683327.3 5504923 694059 5508177 
683335 5505923 694065.6 5507177 

683364.7 5506922 694029.3 5506180 
683394.3 5507922 693809.8 5505206 
683461.3 5508919 693530.2 5504246 
683853.3 5509833 693250.6 5503286 
684279.9 5510738 692971 5502326 
684706.4 5511642 692591 5501489 
685638.7 5511778 691594 5501412 
686638.2 5511812 690597 5501334 
687637.6 5511846 689600 5501257 

 

Table 5 – Flight lines specifications for South Block 

Line spacing, m Lines direction Line numbers # of lines Line kms 

200 m (traverse) 90o 5000-5500 26 250 
2000 (tie) 0o 7000-7080 5 52 
Total 31 302 
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4 Field Operations 

4.1 Operations schedule 

The survey operations were conducted from AP Ranch Guest House in the Thompson-Nicola Regional 

District of British Columbia.  The survey was executed in 9 production flights started on June 12, 2021 

and data acquisition was completed on June 18, 2021.    

Table 6 – Operations schedule 

Date estim. 
flown, km Operation 

12-Jun-21 118.0 Base station was installed and tested in the field. One production flight 
completed (f01). 

13-Jun-21 12.0 F02 aborted after first line due to incoming rain over survey area. 
14-Jun-21 0.0 No production due to poor weather conditions. 
15-Jun-21 252.0 Two production flights (f03, f04). 
16-Jun-21 288.0 Two production flights (f05, f06). 
17-Jun-21 260.0 Two production flights (f07, f08). 
18-Jun-21 120.0 One production flight to complete planned lines (f09). 

 
Activity type stats during the survey is shown in Figure 4. 

 
Figure 4 – Activity during the survey 

 

4.2 Aircraft parking and base station locations 

Locations of the aircraft parking, magnetic base station and MobileMT reference base station are 

specified in Table 7.  
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Table 7 – Aircraft parking and base station locations 

 Position 

Aircraft parking AP Ranch Guest House, Thompson-Nicola Regional 
District, British Columbia 

Mag base station Lat 49.75582 N / Long 120.65148 W 
EM Ref station  Lat 49.79625 N / Long 120.37714 W 

4.3 Re-flights 

Identified, during the survey quality control (QC), and re-flown flight-lines for the North and South 

Block are specified in Table 8. Only accepted by QC lines data are included into the final databases. 

 
Table 8 – List of re-flown lines for North and South Block 

Line Number Length, km Reason 

1000 
 

10 
 

Inclement 
meteorological 
conditions 

 

4.4 Office and Field Personnel 

The following personnel participated in the project support and field operations: 

Project Managers: Andrei Bagrianski (EGL);  

EGL Operators: Oleg Babisin, Carlos Rengifo; 

EGL Technician: Igor Filonenko 

DataQC, Processor: Andrei Bagrianski (EGL); 

Tech.support: Igor Filonenko; 

Final data processing, finals producing, report: Alexander Prikhodko (EGL), Julian Boada (EGL), Aamna 

Sirohey (EGL). 
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5 Survey Equipment and Specifications 

5.1 Equipment composition 

The main instrumentation installed on the MobileMT tow-bird:  

• Three orthogonal induction coils (1.4 m diameter each) to measure naturally occurring 

magnetic fields in the frequency range 25 Hz – 20,000 Hz  

• Geometrics G822A Cesium Magnetometer, installed in a separate towed-bird, 20 m above the 

MobileMT bird, sensitivity of 0.001 nT/10 Hz sampling  

• GPS antenna, installed on the towed-bird with the magnetometer.  

The main instrumentation installed on the helicopter:  

• EGL PC-104 based Data Acquisition System  

• EGL Navigation system with Pilot Steering Indicator  

• Smartmicro model UMRR-0A Radio Altimeter, 0 – 500 m range  

• GPS antenna, installed on the helicopter tail  

Base Stations and Ground Support instrumentation comprises:  

• MobileMT Ground Base Station, 4-channel (2 channels for signal and 2 channels for reference 

signal), to measure variations of the electric field in two directions with 4 pairs of electrodes. 

Electrical line length – 100 m each line, direction X – 86 degrees, Y – 176 degrees. 

• GEM Systems GSM-19 Base Station Magnetometer, 0.1 nT sensitivity, with data logger; 

• A Field Data Processing Workstation and a full suite of software for the quality control and 

preliminary processing of the airborne geophysical data. 

 
MobileMT VLF specifications: 

• VLF-EM System: EGL proprietary digital system  

• Model: Matrix Plus  

• Manufacturer: EGL 

• Antenna: used in the MobileMT three orthogonal coils (x,y,z)  

• Primary Sources: up to 4 discrete frequencies (stations) 

• Output Parameters: Amplitude (secondary field), vertical and planar ellipicities, azimuth, tilt angle 

• Sample Rate: 0.1 second 

• Gain: Constant gain setting 
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• Filtering: No filtering 

 
MobileMT EM specifications: 

• Airborne receiver: Three orthogonal induction coils (1.4 m diameter each)  

• Airborne shell: Aerodynamic shaped capsule  

• Digitizing rate: 73,728 Hz  

• Tow cable length: 97 m  

• Ground sensors 4 pairs of electrodes  

• Electrode separation 100 m  

• Lines EM base station directions 86°, 176° 

• Frequency range: 25 Hz – 20,000 Hz  

• Output computed parameters: Apparent conductivity for selected frequencies    

• Output frequencies: Selectable from 25 Hz – 20,000 Hz depending on signal strength. 

Selected frequencies and corresponded frequency gates are in Table 9 

Table 9 – Frequency gates extracted from the data (Hz) for the North Block. 

Start End Center 

22.8 30.4 26.3 
28.7 38.4 33 
36.1 48.3 42 

72.3 96.6 84 
91 121.8 101.1 
114.7 153.4 141 
144.5 193.3 162.5 
182.1 243.5 209.4 
229.4 306.8 267.6 
289 386.6 341.1 
364.1 487.1 419 
458.8 613.7 532.5 
728.3 974.1 841.7 
3670.3 4909.3 4274.1 
14681.2 19637.1 17099 

 
Table 10 – Frequency gates extracted from the data (Hz) for the South Block. 

Start End Center 

28.7 38.4 33 
72.3 96.6 84 
91 121.8 101.1 
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114.7 153.4 141 
144.5 193.3 162.5 
182.1 243.5 209.4 
229.4 306.8 267.6 
289 386.6 341.1 
364.1 487.1 419 
458.8 613.7 532.5 
578 773.2 677.1 
7340.6 9818.5 8549.6 
11652.5 15585.9 13571.1 
14681.2 19637.1 17099 

 

5.2 The Airborne Magnetometer System 

 The airborne magnetometer is a state-of-the-art system developed by EGL. It utilizes a Geometrics 

G822A cesium magnetometer sensor, installed in the towed-bird and the high accuracy Larmor 

frequency counter developed. 

5.3 The Airborne GPS Navigation System 

EGL uses a proprietary GPS navigation system utilizing the GPS Receiver with Linx RXM-GNSS-TM GPS 

Engines. The key features of the GPS Receiver are:  

• L1 1575.42MHz, C/A code  

• 33-channel satellite tracking  

• Position accuracy: 2.5m  

• 10 Hz update rate  

• Constellation System Support:  

- GPS  

- GLONASS 

- GALILEO  

- QZSS  

• DGPS support:  

- (SBAS) Satellite-Based Augmentation System  

- (RTCM) Radio Technical Commission for Maritime Services  

- (WAAS) Wide-Area Augmentation System  

- (EGNOS) European Geo-Stationary Navigation System  
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- (MSAS) MTSAT Satellite-Based Augmentation System  

- (GAGAN) GPS-Aided Geo-Augmented Navigation  

An EGL Computer/Pilot Steering Indicator is used to compute the flight path grids in real-time 

onboard the helicopter (Figure 5, Figure 6). 

 
Figure 5 – EGL Navigation Computer, Moving-map 
Display 

 
Figure 6 – Pilot Steering Indicator and Radio 
Altimeter Indicator 

 

 

5.4 Data Acquisition System 

The data acquisition system features an EGL PC-104-based data acquisition system. The EGL data 

acquisition system is an instrument developed by EGL for airborne geophysical data acquisition tasks. 

It features EGL proprietary technology and software. The EGL data acquisition system simultaneously 

records data on internal flash disk and displays it on a color LCD display, at a repetition rate of 0.33 sec, 

for post-flight computer processing. The five main functions fulfilled by the data acquisition system are: 

1) system control and monitoring, 2) data acquisition, 3) real-time data processing, 4) navigation, and 

5) data playback and analysis. 

5.5 Radar-Altimeter 

A Smartmicro model UMRR-0A radar altimeter system records the ground clearance to an accuracy of 

3% over a range of 0 ft to 1,640 ft (0 to 500 m). The altimeter is interfaced to the navigation system 

and the data acquisition system with an output repetition rate of 10 Hz and digitally recorded. 
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5.6 MobileMT ground base station 

The MMT Ground Base Station comprises:  

• 4 pairs of electrodes, 100 m separation each;  

• Lines directions 86°, 176° 

• EGL PC-104 based Data Acquisition System with a GPS system to record the GPS time together 

with the electric data;  

• A power supply unit. 

5.7 MobileMT Magnetometer base station 

The Magnetometer Base Station was a GSM-19 Overhauser magnetometer. The base-station 

magnetometer, with digital recording, operated continuously throughout the airborne data 

acquisition, with a sampling interval of 1 seconds, and sensitivity of 0.1 nT. The ground and airborne 

system clocks synchronized using GPS time, to an accuracy of far better than 1 second. At the end of 

the day’s work, the digital data transferred from the base station's data-logger to the FWS.  

This base station located in a place with low magnetic gradient (less than 2nT/m). The base station 

sited away from moving steel objects, vehicles or hydro transmission lines to ensure minimum 

interference and noise levels. 

5.8 Field Computer Workstation 

The Field Data Processing Workstation (FWS) is a dedicated computer system for use at the 

technical base in the field. The workstation to be used on this project is designed for use with Geosoft 

OASIS Data Processing Software. It is also capable of processing and imaging all the geophysical and 

navigation data acquired during the survey, producing semi-final, preliminary-levelled maps.  

The main features of the FWS are:  

• Portability;  

• Digital Data Verification - flight data quality and completeness were assured by both statistical 

and graphical means;  

• Flight Path Plots - flight path plots quickly generated from the GPS satellite data to verify the 

completeness and accuracy of a day's flying; 

• Versatility - the FWS used in both the field and the office. Data pre-processed in the field up-

loaded to the computers at the Data Processing Centre to speed up data turnaround;  
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• Preliminary Maps - the FWS software permitted creation preliminary maps of the 

electromagnetic and magnetic data during the survey; 

• Quality Control – acquired data quickly and efficiently checked for quality in the field on daily 

basis. 
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6 Data Processing and Deliverables Specifications 

6.1 EM Data Processing 

The data recorded by the towed bird sensors (three mutually orthogonal dB/dt components of 

the EM field) is first merged with the recorded two mutually orthogonal electrical components of 

electric field on the stationary base station into one file. The program which is proprietary of EGL 

applied the FFT to the records of the merged file and calculates the matrices of the relation between 

the magnetic and electrical field signals on the different time bases and in the different frequency 

bands. The module of the determinant of each matrix is a rotation invariant parameter and it is used 

as an output parameter.  

The frequencies for the data processing selected based on the signal strength for each surveyed 

block and the local noise interference. The selected frequencies for the survey presented in the Table 

9. 

6.2 EM data inversions 

MobileMT data was inverted with nonlinear least-squares iterative inversion developed by N. 

Golubev for MobileMT. The inversion algorithm is based on the conjugate gradient method with the 

adaptive regularization (Zhdanov M.S, Geophysical Inverse Theory and Regularization Problems. 

Methods in Geochemistry and Geophysics, 36. Elsevier, 2002. 609 p.). The inversion procedure is 

executed for each station independently without stations sampling along a line. The algorithm uses 

weighting of the inverted parameters. Consequently, sensitivity of the data to resistivity of each layer 

is approximately equal and independent of the layer’s depth. This way provides high resolution of deep 

parts of a model, as upper part. Each measured data station along lines is inverted. 

 
The data inversion procedures include: 

- Data preparation and its conversion for the software input; 

- Creation an inversion parameter file and a starting model. The model consisted of 100 

“layers”, 30 m thickness with uniform resistivity. The starting resistivity is calculated as an 

average value for each station apparent resistivity curve; 

- Inversions; 

- Results control and analysis (RMS, data and model comparison); 
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- The inverted data import into Geosoft for database, sections, depth slices and a 3D voxel 

compilation. 

 

Misfit of inversions (RMS) is calculated as: 

 
Where obs – observed, pr – predicted resistivity. The misfit values are in the inversion database 

followed the report. 

 All electromagnetic data (apparent conductivity for different frequencies) where inverted into 

resistivity-depth distribution. The resulted products of the inversions include 3D voxels, resistivity-

elevation slices, resistivity sections for each surveyed line. 

6.3 Magnetic Data Processing 

Raw total magnetic field data are recorded at 0.1-second sampling intervals.   

The Earth's magnetic field is known to vary as a function of time. Time varying magnetic events such as 

magnetic storm transients and more regular diurnal variations which occur during the acquisition of 

magnetic data may affect the accuracy of the survey data and distort magnetic anomalies. Separation 

of the time-dependent variations in the magnetic field from a real geomagnetic anomaly requires an 

independent estimate of the transient magnetic field events. Base station magnetometer data provides 

this independent estimate. The diurnal base station data was analyzed for spikes and spurious sections 

which were manually removed from the dataset. A 15-point low pass filter was then applied to the diurnal 

data. 

 The magnetic data was corrected for diurnal variations, leveled and filtered. Raw magnetic data 

has initial preprocessing only (spike removal, short gaps interpolated). At the next stage, all the 

magnetic data is processed by an adjustment procedure that statistically treats the line data. It is 

designed to recognize and remove systematic bias and small random errors in the data which can cause 

survey line mis-ties. Bias errors in the magnetic data arise from changes in the level of the total 

magnetic field.  

To remove bias errors, each profile of a given data set in the survey was shifted up or down 

systematically by an amount such that the sum of the square of the mis-tie errors for that data set over 

the entire survey network is minimized. The systematic corrections are further constrained such that 
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the sum of the systematic corrections is zero, effectively eliminating DC shifts to the network as a 

whole. After this systematic adjustment, the remaining intersection mis-ties were studied and 

removed. The final statistical choice of the data values at each intersection is a function of the reliability 

weights of each line for each data set. The random error correction for each data set prorated between 

intersections. After editing the adjusted line data for line pulls and data quality, they were input to a 

minimum curvature gridding algorithm and a grid produced.  

As an additional product, the calculated vertical derivative (cvg) was produced. 

6.4 VLF Data Processing 

VLF-EM data were captured using the MobileMT three components receiver. The instrument is 

capable of simultaneously monitoring up to four VLF frequencies, recording amplitude (secondary 

field), transmitter station azimuth (relative to aircraft orientation), vertical and planar ellipticities and 

tilt angle.  

For this project, the following VLF transmitters were monitored:  

• Station NAA: Cutler, Maine – 24.0 kHz  

• Station NML: La Moure, North Dakota – 25.2 kHz  

• Station NLK: Jim Creek, Washington –  24.8 kHz  

But the 24 kHz signal was accepted and presented in the final database. 

Processing of the raw amplitude data consisted of the following:  

• Mask out any embedded “off-line” data  

• Noise reduction filtering using non-linear Naudy filtering (5 pt filter width)  

• Initial levelling (mean subtraction)  

• Fine levelling (micro-levelling) 

The finalized data for accepted frequency(s) were presented as a series of amplitude colour images. 

High amplitude values correspond to conductive zones. 

6.5 Ancillary data processing 

Positions and altitudes of the magnetic sensor and EM receiver are derived from data of two GPS 

antennas (A – on the helicopter, B- on the magnetic sensor bird) and radar-altimeter positioned on 

the helicopter. A digital terrain model (DTM) channel has been calculated by subtracting the filtered 

radar-altimeter data from the GPS-A elevation. 
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6.6 Data Deliverables 

EM Database: North Block EM presented in a Geosoft GDB format 

- The database channels description is in the Table 11. 

Table 11 – Geosoft 21039_North_Block_EM.gdb Data Format 

Channel Name Units Description 
xe: metres EM bird UTM Easting WGS84 Zone 10 North 
ye: metres EM bird UTM Northing WGS84 Zone 10 North 
ze: meters EM bird elevation above geoid 
gtime: Sec of the day GPS time 
RdAlt: metres helicopter terrain clearance from radar altimeter 
alt_e: Metres EM bird terrain clearance 
DTM: metres Digital Elevation Model 
PLM: Units Powerline monitor 
ac_26: mS/m Apparent Conductivity for freq 26.3 Hz 
ac_33: mS/m Apparent Conductivity for freq 33.0 Hz 
ac_42: mS/m Apparent Conductivity for freq 42.0 Hz 
ac_84: mS/m Apparent Conductivity for freq 84.0 Hz 
ac_101: mS/m Apparent Conductivity for freq 101.1 Hz 
ac_141: mS/m Apparent Conductivity for freq 141.0 Hz 
ac_163: mS/m Apparent Conductivity for freq 162.5 Hz 
ac_209: mS/m Apparent Conductivity for freq 209.4 Hz 
ac_268: mS/m Apparent Conductivity for freq 267.6 Hz 
ac_341: mS/m Apparent Conductivity for freq 341.1 Hz 
ac_419: mS/m Apparent Conductivity for freq 419.0 Hz 
ac_533: mS/m Apparent Conductivity for freq 532.5 Hz 
ac_842: mS/m Apparent Conductivity for freq 841.7 Hz 
ac_4274: mS/m Apparent Conductivity for freq 4274.1 Hz 
ac_17099: mS/m Apparent Conductivity for freq 17099.0 Hz 

 
Table 12 – Geosoft 21039_South_Block_EM.gdb Data Format 

Channel Name Units Description 
xe: metres EM bird UTM Easting WGS84 Zone 10 North 
ye: metres EM bird UTM Northing WGS84 Zone 10 North 
ze: meters EM bird elevation above geoid 
gtime: Sec of the day GPS time 
RdAlt: metres helicopter terrain clearance from radar altimeter 
alt_e: Metres EM bird terrain clearance 
DTM: metres Digital Elevation Model 
PLM: Units Powerline monitor 
ac_33: mS/m Apparent Conductivity for freq 33.0 Hz 
ac_84: mS/m Apparent Conductivity for freq 84.0 Hz 
ac_101: mS/m Apparent Conductivity for freq 101.1 Hz 
ac_141: mS/m Apparent Conductivity for freq 141.0 Hz 
ac_163: mS/m Apparent Conductivity for freq 162.5 Hz 
ac_209: mS/m Apparent Conductivity for freq 209.4 Hz 
ac_268: mS/m Apparent Conductivity for freq 267.6 Hz 
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ac_341: mS/m Apparent Conductivity for freq 341.1 Hz 
ac_419: mS/m Apparent Conductivity for freq 419.0 Hz 
ac_533: mS/m Apparent Conductivity for freq 532.5 Hz 
ac_677: mS/m Apparent Conductivity for freq 677.1 Hz 
ac_8550: mS/m Apparent Conductivity for freq 8549.6 Hz 
ac_13571: mS/m Apparent Conductivity for freq 13571.1 Hz 
ac_17099: mS/m Apparent Conductivity for freq 17099.0 Hz 

 
The EM and MAG databases can be synchronized based on gtime channel. 
 

Mag Database: North and South Block Mag presented in a Geosoft GDB format 

- The database channels description is in the Table 13. 

Table 13 – Geosoft 21039_North_Block_Mag.gdb and 21039_South_Block_Mag.gdb Database Format 

Channel Name Units Description 
xm: metres mag bird UTM Easting WGS84 Zone 10 North 
ym: metres mag bird UTM Northing WGS84 Zone 10 North 
zm: meters mag bird elevation above geoid 
xh: metres heli UTM Easting WGS84 Zone 10 North 
yh: metres heli UTM Northing WGS84 Zone 10 North 
zh: meters heli elevation above geoid 
gtime: Sec of the day GPS time 
RdAlt: metres helicopter terrain clearance from radar altimeter 
alt_m: Metres mag bird terrain clearance 
DTM: metres Digital Elevation Model 
GPS_B_LAT: Decimal degrees Mag bird latitude, WGS84 
GPS_B-LON: Decimal degrees Mag bird longitude, WGS84 
basemag: nT Magnetic base station data 
Magair: nT Measured magnetic field  
Magcorr: nT Corrected for diurnal magnetic field 
TMI: nT Total magnetic intensity, levelled and microlevelled 
TMI_CVG: nT/m Calculated vertical derivative of the magnetic field 

The EM and MAG databases can be synchronized based on gtime channel. 

 

VLF Database: North and South Block VLF presented in a Geosoft GDB format 

- The database channels description is in Table 14. 

Table 14 – Geosoft 21039_North_Block_VLF.gdb and 21039_South_Block_VLF.gdb Database Format 

Channel Name Units Description 
xe: metres EM bird UTM Easting WGS84 Zone 10 North 
ye: metres EM bird UTM Northing WGS84 Zone 10 North 
ze: meters EM bird elevation above geoid 
gtime: Sec of the day GPS time 
RdAlt: metres helicopter terrain clearance from radar altimeter 
alt_e: Metres EM bird terrain clearance 
DTM: metres Digital Elevation Model 
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Amplitude:  VLF secondary field amplitude for freq 24.0 kHz 
Azimuth: degrees transmitter station azimuth (relative to aircraft orientation) 
TiltAngle:  In-Phase [VLF Tilt] 
El_Vert:  Quadrature [VLF Vertical Ellipticity] 
El_Plan:  VLF Planar Ellipticity 

 

Grids and Maps: 

- Refer to Table 15 for summary of grids and maps (Appendix III) which accompany this report. 

Table 15 – Lists of North Block grids (in Geosoft format) and maps (in Geosoft and PDF formats).  

Grids Maps Description 

DTM 21039_North_Block_DTM Digital Terrain Model 
TMI CVG 21039_North_Block_TMI_CVG Calculated vertical derivative of the magnetic field 
TMI 21039_North_Block_TMI Total magnetic intensity  
PLM 21039_North_Block_plm Powerline monitor 
ac_26: 21039_North_Block_ac_26 Apparent Conductivity for freq 26.3 Hz 
ac_33: 21039_North_Block_ac_33 Apparent Conductivity for freq 33.0 Hz 
ac_42: 21039_North_Block_ac_42 Apparent Conductivity for freq 42.0 Hz 
ac_84: 21039_North_Block_ac_84 Apparent Conductivity for freq 84.0 Hz 
ac_101: 21039_North_Block_ac_101 Apparent Conductivity for freq 101.1 Hz 
ac_141: 21039_North_Block_ac_141 Apparent Conductivity for freq 141.0 Hz 
ac_163: 21039_North_Block_ac_163 Apparent Conductivity for freq 162.5 Hz 
ac_209: 21039_North_Block_ac_209 Apparent Conductivity for freq 209.4 Hz 
ac_268: 21039_North_Block_ac_268 Apparent Conductivity for freq 267.6 Hz 
ac_341: 21039_North_Block_ac_341 Apparent Conductivity for freq 341.1 Hz 
ac_419: 21039_North_Block_ac_419 Apparent Conductivity for freq 419.0 Hz 
ac_533: 21039_North_Block_ac_533 Apparent Conductivity for freq 532.5 Hz 
ac_842: 21039_North_Block_ac_842 Apparent Conductivity for freq 841.7 Hz 
ac_4274: 21039_North_Block_ac_4274 Apparent Conductivity for freq 4274.1 Hz 
ac_17099: 21039_North_Block_ac_17099 Apparent Conductivity for freq 17099.0 Hz 
DepthSliceASL 21039_North_Block_ResElev_XXXX Resistivity Depth Slice from 0-1000 with 200m 

interval 
ResSec ResSec_LXXXX Resistivity Line Sections with full depth range 
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Table 16 – Lists of South Block grids (in Geosoft format) and maps (in Geosoft and PDF formats). 

Grids Maps Description 

DTM 21039_South_Block_DTM Digital Terrain Model 
TMI CVG 21039_South_Block_TMI_CVG Calculated vertical derivative of the magnetic field 
TMI 21039_South_Block_TMI Total magnetic intensity  
PLM 21039_South_Block_plm Powerline monitor 
ac_33: 21039_South_Block_ac_26 Apparent Conductivity for freq 33.0 Hz 
ac_84: 21039_South_Block_ac_33 Apparent Conductivity for freq 84.0 Hz 
ac_101: 21039_South_Block_ac_42 Apparent Conductivity for freq 101.1 Hz 
ac_141: 21039_South_Block_ac_84 Apparent Conductivity for freq 141.0 Hz 
ac_163: 21039_South_Block_ac_101 Apparent Conductivity for freq 162.5 Hz 
ac_209: 21039_South_Block_ac_141 Apparent Conductivity for freq 209.4 Hz 
ac_268: 21039_South_Block_ac_163 Apparent Conductivity for freq 267.6 Hz 
ac_341: 21039_South_Block_ac_209 Apparent Conductivity for freq 341.1 Hz 
ac_419: 21039_South_Block_ac_268 Apparent Conductivity for freq 419.0 Hz 
ac_533: 21039_South_Block_ac_341 Apparent Conductivity for freq 532.5 Hz 
ac_677: 21039_South_Block_ac_419 Apparent Conductivity for freq 677.1 Hz 
ac_8550: 21039_South_Block_ac_533 Apparent Conductivity for freq 8549.6 Hz 
ac_13571: 21039_South_Block_ac_842 Apparent Conductivity for freq 13571.1 Hz 
ac_17099: 21039_South_Block_ac_4274 Apparent Conductivity for freq 17099.0 Hz 
DepthSliceASL 21039_South_Block_ResElev_XXXX Resistivity Depth Slice from -100-1200 m with 

nominal 200 m interval 
ResSec ResSec_LXXXX Resistivity Line Sections with full depth range 

 

Voxels: 

- ResInv_ResN-topo_win.geosoft_voxel 

- ResInv_ResS-topo_win.geosoft_voxel 
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7 Survey results general analysis and recommendations 
A MobileMT airborne survey, including broadband natural electromagnetic fields, the earth’s 

magnetic field, and EM VLF data measurements with precise positioning, has been successfully 

completed across the North and South Blocks.  For the North Block, electromagnetic and magnetic data 

were collected along: 56 E-W survey lines nominally spaced at 200 m, and 7 N-S tie lines nominally 

spaced at 2000 m. For the South Block, electromagnetic and magnetic data were collected along: 26 E-

W survey lines nominally spaced at 200 m, and 5 tie lines nominally spaced at 2000 m. Electromagnetic 

readings were taken using an EGL AFMAG&VLF MobileMT system consisting of an airborne three-

component magnetic sensor, as well as a base station with two horizontal electric components. A 

caesium magnetometer in a separate towed-bird has been used for collecting measurements of the 

intensity of the earth’s magnetic field.  

The purpose of the survey was mapping bedrock structures and lithology, including possible 

alteration and mineralization zones reflected in electric and magnetic properties of rocks. The airborne 

geophysical survey results are presented in apparent conductivity corresponding to different 

frequencies, resistivity-depth profiles determined from inverting EM data, available VLF EM data, as 

well as magnetic field data and its derivatives. The report is followed by digital databases, separate for 

each method, processed and calculated data grids, maps, and resistivity-depth products – elevation 

slices, sections and a 3D voxel representation. The standard EM data inversion was based on a 1D 

model.  

The electrical properties of the rock assemblages in the survey areas are reflected in the 

distribution of apparent conductivity related to different frequencies and in the inverted resistivity-

depth distributions. The apparent conductivity parameter describes an inhomogeneous geoelectrical 

environment in terms of a homogeneous earth that would produce the same measurement and refers 

to the depth relative to total conductance below the measurement station and a specific frequency. In 

general, depth of investigation increases with decreasing frequency and total conductance. The non-

linear and complex relation is solved by inversions of the ‘apparent conductivity - frequency’ data into 

‘resistivity – depth’ distribution.  
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Regional Geologic Context 
 
 This geophysical survey served to acquire data over properties of the Copperview Project, which 

is located in the Quesnel Trough in South-Central British Columbia (Figure 7). The Quesnel Trough is 

underlain by a thick sequence, mainly comprised of Upper Triassic and Lower Jurassic volcanoclastic 

and sedimentary rocks, that lie between the highly deformed rocks in the Omineca Geanticline to the 

east and the Upper Paleozoic Cache Creek Group in the Pinchi Geanticline to the west (Campbell and 

Tipper, 1970). The oldest rocks of the Quesnel Trough are the Upper Triassic black phyllite unit and the 

Nicola Group (Figure 8). The Upper Triassic unit consists of dark grey to black phyllite with local thin 

limestone beds; with differing grades of metamorphism. The Nicola Group consists dominantly of 

volcanoclastic rocks of basic to intermediate composition. Faults and fractures are the dominant 

structural features in the Quesnel Trough. The presence of copper, molybdenum, lead, zinc, silver, and 

gold is indicated. 

 

 
Figure 7 – Terranes of the Canadian-Alaskan Cordillera. Sources: Wheeler et al. (1991); Silberling et al. 
(1992); Colpron (2006). Adapted from Colpron (2007). The approximate location of the survey blocks is 

indicated by a yellow star. 
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Figure 8 – Regional geology surrounding survey area. 

 
 The Quesnel Trough is known to host several alkalic Cu-Au porphyry deposits that have been host 

to numerous producing, past-producing and advanced development stage Cu-Au porphyry deposits. 

Historical exploration was largely focused on exposed surface mineral showings and several large 

untested copper-in-soil and gold-in-soil anomalies. Most of the economic metal endowment is 

concentrated within a mineralizing epoch of around 6 million years, centered around 205 Ma 

(Heberlein, 2012). Distinct trends of Cu-Au and Ag-Mo mineralization coincide in space and time with 

the effects of slab subducation (Logan and Mihalynuk, 2014). The Copperview project aims to develop 

potential major Cu-Au porphyry systems and polymetallic mineralization. With the detection of targets 

in the Quesnel Trough becoming increasingly difficult due to thick glacial overburden, it is becoming 

increasingly important to combine different datasets, including geophysical, structural and 

geochemical, as well as knowledge of known mineral deposits to discover and target buried deposits. 
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North Block 

The general resistivity distribution for the North Block is presented in Figure 9. The geological 

environment of the surveyed block is in the range of inverted resistivities 550-1,500 Ohm-m (for 1d 

model). Possible local and discrete anomalies could relate to targets with lower absolute resistivity 

values than estimated since the inversion is not constrained by limited in their dimensions sources of 

anomalies.  A few representative images elucidating the salient features of the data collected during 

this survey are presented in Figure 10, Figure 11, and in Appendix III. 

 

 
Resistivity  

(ohm-m) 

 

 
  

Figure 9 – 3D view of resistivity distribution for North Block. Top from surface, bottom from 500 m ASL. 
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Figure 10 – North Block. Contours of conductive zones (grey on 600, 800 m ASL levels, black 1000 m ASL) and 
resistive zones (blue 800m ASL level) over color grid of magnetic field. 

 The map in Figure 10 represents spatial relationship conductive and resistive zones with the 

magnetic field. The three survey lines, overlapped the map, cross main comparatively deep conductive 

and resistive zones observed on the survey area. Resistivity sections along the lines shown in Figure 11. 
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Figure 11 – Resistivity sections alone survey lines from north, central and south parts of the North Block. 

 
South Block 

The general resistivity distribution for the South Block is presented in Figure 12. The geological 

environment of the surveyed block is in the range of inverted resistivities 300-4,250 Ohm-m (for 1d 

model). Possible local and discrete anomalies could relate to targets with lower absolute resistivity 

values than estimated since the inversion is not constrained by limited in their dimensions sources of 

anomalies.  A few representative images elucidating the salient features of the data collected during 

this survey are presented in , and in Appendix III. 
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Figure 12 – 3D view of resistivity distribution for South Block. Top from surface, bottom from 500 m ASL. 



  

 

32 Report on a Helicopter-Borne MobileMT Electromagnetic & Magnetic survey  
 

MobileMT Job#21039  
for Golden Lake Exploration Inc. 
 

 
Figure 13 - South Block. Contours of conductive zones (dash black on 600 m ASL level) and resistive zones 
(blue 600m ASL level) over color grid of magnetic field. 

The map in Figure 13 represents spatial relationship conductive and resistive zones with the magnetic 

field. The two survey lines overlapped the map, cross main comparatively deep conductive and resistive 

parts of the survey area. Resistivity sections along the lines shown in . 
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Figure 14 - Resistivity sections alone survey lines from north and central parts of the South Block 

It is recommended to analyze all geophysical data, MobileMT EM, VLF and magnetic in relation to 

an exploration model considered for the surveyed areas and integrate these data with other available 

geological and geochemical information, for outlining prospective places for follow up exploration. 
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Appendix I     Company Profile 
About us 

Expert Geophysics Limited is based in Toronto, Canada. 

President and founder, Andrei Bagrianski, Ph.D., P.Geo., has over 35 years of professional experience 
in the acquisition, processing, and interpretation of airborne and ground geophysical data for a wide 
range of applications. From 2002 to 2016, he was Chief Operating Officer and General Manager at 
Geotech Ltd.  Andrei has been directly involved in contracting, organizing, and supervising hundreds of 
airborne geophysical surveys on all continents except Antarctica. Andrei has extensive international 
field work experience that includes projects in Australia, Brazil, Bolivia, Colombia, Ecuador, Peru, 
Botswana, Malawi, South Africa, Libya, USA, Canada, Russia, Kazakhstan, and India. 

Petr Kuzmin, Ph.D., the designer of the MobileMT system, has over 40 years of experience in the 
development of ground and airborne TDEM, MT, and IP methods, equipment, and software. Working 
for Geotech Ltd., Canada, from 2000 until 2009, Dr. Kuzmin was the principal designer of the award 
winning systems VTEM, ZTEM, and AirMt. Since 2009, Dr. Kuzmin has completed a number of successful 
developments: ground AFMAG, ultra-fast airborne TD (HiRes), airborne VLF system, an airborne 
navigation system, a high accuracy magnetometer counter, and the MobileMT. Dr. Kuzmin holds a 
doctorate in Geophysics, has authored nearly 20 patents, and published over 40 technical papers. 

Vice President and Chief Geophysicist, Alexander Prikhodko, Ph.D. in geoscience, P.Geo., Executive 
MBA, has previously held Chief Geophysicist position, for 10 years, in a gold-platinum mining company 
extensively used in its mineral exploration programs borehole, ground and airborne geophysics. He has 
been associated with the airborne geophysics industry since 2005 (Aeroquest Limited and Geotech 
Ltd.) holding management positions as Regional General Manager, Data Interpretation Manager, 
Director of Geophysics and working on exploration projects for diverse commodities in regions over 
the world. He is an author and co-author of many publications dedicated to airborne EM. In 2019 he 
was awarded Barlow Medal for Best Geological Paper published in CIM publications (Canadian Institute 
of Mining, Metallurgy and Petroleum). 

Services 

Expert Geophysics Limited specializes in airborne geophysical surveys with advanced 
electromagnetic systems.  EGL offers surveying with Mobile MagnetoTellurics (MobileMT), the most 
advanced generation of airborne AFMAG technologies. The patent pending MobileMT technology 
utilizes naturally occurring electromagnetic fields in the frequency range of 25 Hz – 30 000 Hz. The 
MobileMT technology is the product of extensive experience in developing equipment and 
signal/data processing algorithms for natural electromagnetic fields measurement. 
MobileMT combines the latest advances in electronics, airborne system design, and sophisticated 
signal processing techniques. 
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Appendix II  MobileMT electromagnetic technology 
MobileMT (Mobile MagnetoTellurics) is a newly developed approach to 
electromagnetic data acquisition from synchronized a towed three component 
inductive magnetic sensor and grounded two orthogonal electric lines. The system is 
designed and implemented in order to overcome existing limitations of airborne 
techniques based on passive electromagnetic fields principles and, ultimately, for 
improving exploration efficiency. 
 
MobileMTis a passive airborne electromagnetic technique that records magnetic (in the 
air) and electric (on the ground) fields generated by natural sources in the audio 
frequency range. The natural electromagnetic primary field sources for MobileMT are 
considered with frequencies ranging from 25 Hz to 30 kHz (ELF+VLF). The exploration 
system includes two pairs of grounded electric wire lines, one of them is for reference 
signal, and moving three-component inductive coil system softly suspended and with 
low-noise signal amplifiers for magnetic field measurements (dB/dt) in three 
orthogonal directions. A crucial element of the technology is the capability of aerial 
acquisition magnetotelluric data in four decades frequency band. Field data are 
acquired using stationary orthogonal pairs of electrical field sensors (grounded wire 
dipoles) and towed magnetic field detectors (three orthogonal induction coils). 
 
In order to continue evolution of the airborne electromagnetic passive fields technology 
and in comparison with the last AFMAG development (Bob Lo, 2009) the current 
development is focused on: 
 

• Expanding measured frequencies range into high end to complement deep exploration with near surface, shallow and medium 
depth of investigation; 

• Increasing sensitivity and reducing system noise level to provide with data at low natural electromagnetic fields signal conditions 
especially in the range of the last hundred – first thousands Hz frequencies band where the field spectral density is lowest 
(dead-band); 

•  Providing ability to recover electrical properties differences between geological boundaries of any direction, including and 
between horizontal and vertical boundaries; 

• Increasing spatial and frequency data resolution; 
• Measuring of elements of admittance-type transfer functions of the magnetotelluric field. 

 
 
Theory and Method 
 
Some part of the thunderstorm energy is converted into electromagnetic fields that are propagated in the ionosphere-Earth interspace. 
These electromagnetic fields and the currents induced by these fields in the subsurface are used in audiomagnetetotelluric prospecting 
to measure the electrical resistivity of geological environment.  
 
Measuring telluric currents induced by the natural electromagnetic fields in the subsurface on the ground synchronised with measuring 
the magnetic components of the natural audio frequency electromagnetic fields in the air and mutual processing both airborne and 
ground data (Figure 1) is a way to improve the quality and increase informative of the measured airborne data. In practice the reference 
fields may be measured by inductive coils or grounded electric lines (Labson et al., 1985). To obtain accurate signal of the natural field 
spectrum and eliminate noise spectra of sensors we use electrical field measurements at the base station. One of the reasons of choosing 
electrical components for reference is capacity to control the natural signal strength in the wire lines.   Each electrical field component 
on the base station is registered independently from two sensors, signal and reference, which is utilized to eliminate the data bias 
distortions (Labson et al., 1985). This technical solution is critically helpful in periods of weak natural field signals in some frequency 
bands. 
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Figure 1. A section of time series of Exy and Hxyz data 

Exploiting signals of two horizontal electric components along with three magnetic components we can process them with the 
magnetotellurics response functions based on linear relations between components of the electric and magnetic fields. In general, 
processing of the field data is based on the Larsen and Chave robust remote-reference method (Chave et al., 1987; Larsen, 1989). The 
data processing program merges the stationary measured electrical two horizontal components and the moving orientation irrelevant 
receiver of three magnetic field components into one file. The program applies FFT technique to the recordings and calculates the 
matrixes of the relations between the electric and magnetic signals (six admittances) on the different time bases and in different 
frequency bands. In the result of modular computation of the matrixes determinants, as rotation invariant parameters, we calculate 
apparent conductivity in mS/m as a parameter of EM mapping. The rotation invariant parameters are free from the receiver motion 
distortions. The admittances (Y) are represented as the electric field horizontal vectors projection into the space of the magnetic field 
three components. In other words, the combined system measures combination of tensor and scalar (rotational invariant) components 
as the transfer function of a total magnetic field, through the three orthogonal directions measurements of an airborne receiver, to the 
two orthogonal horizontal directions of electric field measured at a ground base location. Generalizing the Weiss-Parkinson relationship 
(Berdichevsky and Zhdanov, 1984), such as that measured three orthogonal magnetic field components (Hxyz) are linearly related to the 
horizontal electric fields measured on the ground (Exy, reference), with adoption it to the admittances domain (Y):  

 
Solutions of the equations are obtained by averaging over a number of closely spaced frequencies Error! Reference source not 
found.(Table below). 
 
An example of frequency windows used for harmonics averaging. Base 15 Hz, Gates ratio 2. 

N  
Window, Hz 

start end mid 
1 15 30 23 
2 30 68 49 
3 68 135 101 
4 135 270 203 
5 270 540 405 
6 540 1080 810 
7 1080 2160 1620 
8 2160 4320 3240 
9 4320 8640 6480 

10 8640 17280 12960 
11 17280 28800 23040 

  

�
𝐻𝐻𝐻𝐻
𝐻𝐻𝐻𝐻
𝐻𝐻𝐻𝐻

�=�
𝑌𝑌𝐻𝐻𝐻𝐻   𝑌𝑌𝐻𝐻𝐻𝐻
𝑌𝑌𝐻𝐻𝐻𝐻   𝑌𝑌𝐻𝐻𝐻𝐻
𝑌𝑌𝐻𝐻𝐻𝐻   𝑌𝑌𝐻𝐻𝐻𝐻

�  �𝐸𝐸𝐻𝐻𝐸𝐸𝐻𝐻�        (1) 
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The windowing way is flexible and can be optimized depending on signals, cultural noise and an exploration task. 

H (magnetic) and E (electric) components time series data, fully synchronized, digitized and recorded at 73,728 Hz frequency, is converted 
from time to frequency domain using FFT technique. The complex data spectrums (field examples in 2 and 3) is expressed in apparent 
conductivity (σ) equivalent to its real part: 
 
𝛔𝛔 =  𝛍𝛍𝛍𝛍|𝒀𝒀𝟐𝟐|  (2) 
 
where Y is the determinant of the corresponded matrix in (1); Y2 = im(Y2)/re(Y2); µ is the magnetic permeability of free air and ω is the 
angular frequency. 
 

  

Figure 2 Airborne magnetic X-coil spectrum up to 30,000 Hz range (left) with the corresponding electric X-line 1 spectrum (right) 

  

Figure 3 Airborne magnetic X-coil spectrum up to 400 Hz range (left) with the corresponding electric X-line 1 spectrum (right) 
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Appendix III  MobileMT maps images1 
North Block 

 
Digital Terrain Model (DTM) 
  

 
1 Only selected maps are presented in the Appendix. A full set of maps is following the report in 
geosoft and pdf formats. 
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North Block 

 
Powerline Monitor 
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North Block 

 
Total Magnetic Intensity Map (TMI) 
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North Block 

 
Calculated Vertical Derivative Map of magnetic field (CVG-TMI) 
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North Block 

 
apparent conductivity (26 Hz)  
 
  



  

 

45 Report on a Helicopter-Borne MobileMT Electromagnetic & Magnetic survey  
 

MobileMT Job#21039  
for Golden Lake Exploration Inc. 
 

North Block 

 
apparent conductivity (101 Hz)  
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North Block 

 
Apparent conductivity (268 Hz) 
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North Block 

 
Apparent conductivity (341 Hz) 
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North Block 

 
Apparent conductivity (4274 Hz) 
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North Block 
 

 
Resistivity at elevation of 1000m ASL (from EM data inversions) 
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North Block 

 
Resistivity at elevation of 800 m ASL 
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North Block 
 

 
Resistivity at elevation of 400m ASL 
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North Block 

 
Resistivity at elevation of -200m ASL 
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North Block 

 
VLF amplitude map, 24.0 kHz  
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South Block 

 
Digital terrain model (DTM) 
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South Block 

 
 
Powerline monitor 
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South Block 
 

 
Total magnetic intensity (TMI) 
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South Block 
 

 
Calculated vertical gradient of total magnetic intensity (CVG-TMI) 
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South Block 
 
 

 
VLF secondary field amplitude at frequency of 24.0 kHz 
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South Block 
 

 
Apparent conductivity, 33 Hz 
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South Block 
 

 
Apparent conductivity, 101 Hz 
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South Block 
 

 
Apparent conductivity, 268 Hz 
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South Block 
 

 
Apparent conductivity, 533 Hz 
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South Block 
 

 
Apparent conductivity, 8550 Hz  
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South Block 
 

 
Resistivity at elevation of 1200 m (from EM data inversions) 
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South Block 
 

 
Resistivity at elevation of 800 m ASL 
 
 
 
 
 



  

 

66 Report on a Helicopter-Borne MobileMT Electromagnetic & Magnetic survey  
 

MobileMT Job#21039  
for Golden Lake Exploration Inc. 
 

South Block 
 

 
Resistivity at elevation of 400 m ASL 
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South Block 
 

 
Resistivity at elevation of -100 m ASL 
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APPENDIX E 

SOIL SAMPLES SUMMARY TABLES   

  



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

49 
 

 



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

50 
 

 



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

51 
 

 



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

52 
 



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

53 
 

APPENDIX F 

MARTIN ST. PIERRE - COPPERVIEW NORTH PROPERTY MOBILE MT INTERPRETATION   

  



COPPERVIEW NORTH PROPERTY, MERRITT BC, 2021 Assessment Report APPENDICES - REVISED 

 

54 
 

Subject :  Copperview North MMT Interp 

From:   m-stpierre@shaw.ca 

To:  rfweicker@hotmail.com 

Bob, 

Here you go. 

If you want the maps in different formats let me know. 

Hope to work on Copperview south in the latter part of next week. 

Cheers 

Martin St-Pierre, P. Geoph 

 

ST PIERRE GEOCONSULTANT Inc. 

Tel: 604-464-7003 

Cell: 604-512-4712 

Email: m-stpierre@shaw.ca  
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