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1.	SUMMARY		
 

The Spius mineral property (the “Property”) is located in the Nicola and New Westminster 
Mining Divisions, 40km southwest of the city of Merritt, BC and 10km east-northeast from 
Boston Bar (straight-line distances). The Property is in the Spius Creek watershed centered at 
approximately 49◦55’05” N latitude and 121◦16’01” W longitude on NTS map sheet 92H/14 and 
is known in MINFILE as the “Gossan Showing” (No. 092HNW027). The Property is comprised of 
6 mineral claims covering 2,101 hectares, held by John A. Chapman (25%), Gerald G. Carlson, 
on behalf of KGE Management Ltd., (25%), Christopher R. Paul (25%) and Michael A. Blady 
(25%). The claims are in good standing to 2021 and 2022. 

 

 
Figure 1 – A significant gossan at Spius, UTM NAD83 Zone10N 623745mE/5530730mN 
 

The Spius claims are accessed from Merritt by heading SE for 25km on Coldwater Road to the 
well-maintained Patchett/Spius FSR (see Figure 4). The Spius Creek FSR then continues into 
the Property to near the southern boundary of tenure 1040680, becoming heavily overgrown 
with Alder bushes for the last two kilometers before reaching the Shearer anomaly. From the 
Shearer anomaly, a partially overgrown road, switchbacks northward up a moderate slope from 
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the Spius Creek road and across the area of historical mineral exploration work.  Murray Mining 
Ltd. N.P.L. constructed most of these mining roads on the Property, including the logging road 
extension from Boston Bar to the Property in 1969. 

The regional geologic setting is within the Eagle Plutonic Complex while the rocks within the 
Property are mainly biotite-hornblende granodiorite, feldspar porphyry and quartz-feldspar 
porphyry intruded by felsic and lamprophyre dikes.  Alteration minerals on the Property include: 
azurite, malachite, chalcocite, kaolinite, sericite, chlorite, quartz (silicification) and sulfides (iron, 
copper and molybdenum). Major northwest and northeast linears tend to focus at and near the 
Property which lies within an aeromagnetic high centered over the glacial overburden containing 
high Cu-in-soils (Carlson, 2017).  

The many roads within the Property were built in the 1960’s in order to facilitate percussion 
drilling and minor diamond drilling of a molybdenum soil anomaly, on the west side of the 
Property and within a felsic stock that indicated a porphyry Cu-Mo system. The results of the 
1960’s soil sampling as well as the drilling were not made public and despite exhaustive 
research, have not been located. Soil samples collected, more centrally on the claims, along the 
switchback roads in 1972 revealed a roughly 1000m x 400m NNW-trending >800ppm Cu-in-soil 
anomaly to the east of the molybdenum anomaly in a mostly glacial overburden covered area 
that shows a magnetic high (George, 1976).  R.L. George, B.Sc. in his September 2, 1976 
Assessment Report No. 6145 conclusions stated, “Further work should be concentrated in this 
area as relatively little work has been done in the area overlying the main copper anomaly.”  
However, there was no follow up because the Japanese metal (mainly copper and 
molybdenum) Super Cycle of the 1960s and 1970s ended and metal prices fell, staying low in 
real dollar terms until 2010.  In 2012 J.T. Shearer, M.Sc. followed up on the 1976 George 
recommendation and made a significant new Cu-in-soils discovery along the Spius lower 
access road (see Assessment Report No. 33913) approximately 250m south of the old Cu-in-
soils anomaly.  These discoveries by George and Shearer caused John A. Chapman to acquire 
the claims in 2016, when next they came open, for the current owners to hold and explore. 

Work by the current owners in 2016 and 2017 has confirmed and expanded the very high grade 
Cu-in-soils anomaly in the central part of the Property (see Figures B2 and B7 in Appendix B). 
In addition, prospecting in 2016 Chris Paul located a large angular felsic float boulder, 
containing impressive potassic and sericitic alteration and disseminated chalcopyrite and bornite 
which assayed 2.53% Cu. The boulder is located topographically above and to the west of the 
area of historic drilling. In 2017 Bruce Bried located a similar felsic float boulder nearby grading 
1.43% copper (downslope ~100m east and ~25m south). 

The Authors’ recommendation in this Report has been made to drill 11 vertical core holes 
(3300m) equally spaced across this central very high Cu-in-soils anomaly.  It is highly probable 
that these holes will intersect, in the underlying rock, a significant portion of what may be the 
porphyry copper “shell” outside the Potassic and within the Phyllic portions of the central felsic 
stock.  In support of this porphyry copper model: (1) Alfred Allen, M.Sc., in his March 7, 1970 
report stated, “The strongest copper and molybdenum mineralization encountered to date has 
been in and near zones of faulting and shearing often accompanied by silicification and quartz-
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K-feldspar veins.”, (2) Patrick Gannon, Geologist, in his August 8, 1974 report stated, “The 
better sulphide mineralization is associated with weak argillic alteration and minor and sporadic 
chlorite in quartz eye porphyry (dacite porphyry).” and (3) R.L. George, in his September 1976 
report stated, “the occurrence of a large , high value Cu soil geochemical anomaly over an area 
of strong sericitization is good evidence for a hydrothermal Cu deposit on the Property.” 

It is important to note that the Spius property is located within the B.C. Beetle Salvage Zone and 
is qualified for 30% METC (tax credit). 

Special Note: The Authors of this Report have used much of the wording from Christopher R. 
Paul’s (our associate) Spius Assessment Report No. 36631 filed in 2016.  The new work done 
in 2017 is the soil survey – hence there is no change to geology (regionally or locally). 

2.	INTRODUCTION	
  

The Spius property holds the potential for the discovery of a significant porphyry copper-
molybdenum deposit that is well located near road and power infrastructure in SW British 
Columbia. The claims cover a MINFILE porphyry Cu-Mo showing (092HNW027) known as the 
“Gossan”. The Property is 2,101 hectares in size, centred on the headwaters of Spius Creek. 
Access to the Property is via the Spius Creek FSR (see Figures 2 and 4). 

This Report documents the results of a soil sampling program conducted on the Spius Property 
in the summer of 2017 by Bruce Bried, following the recommendation of George, 1976. 

Given the proximity to existing major mines in the area (Craigmont, Highland Valley Copper and 
Copper Mountain) and the excellent infrastructure and local resources in the nearby service 
center of Merritt, the Spius property is very well located for a commercial mining operation. The 
Cu-Mo mineralization and intense alteration observed suggest the presence of a large 
hydrothermal system with a zoned pattern of alteration, characteristic of porphyry copper-
molybdenum systems. Only a very small portion of the 2,101ha of prospective ground staked 
has been drill tested (Authors are unable to locate old drill results). Given the similarities in 
geology (granodiorite batholith), age (Late Triassic-Early Jurassic), genetic relations (Quesnel 
Terrane) and alteration (EDM veins and large secondary muscovite) to the nearby Highland 
Valley Copper Mine, good potential exists for the discovery of a similar bulk-tonnage copper-
molybdenum porphyry deposit. 
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Figure 2 - Spius Property Location Map (from BC MapPlace) 

3.	MINERAL	PROPERTY	DESCRIPTION	AND	LOCATION	
 

The Spius mineral property is located in the Nicola and New Westminster Mining Divisions, 40.0 
kilometers southwest of the city of Merritt, BC and 10 kilometers east-northeast from Boston Bar 
(straight-line distances). The Property is in the Spius Creek watershed centered at 
approximately 49◦55’05” N latitude and 121◦16’01” W longitude on NTS map sheet 92H/14 and 
is known in MinFile as the “Gossan Showing” (MINFILE No. 092HNW027).  See Figure 3. 
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Figure 3 – Spius mineral claims showing 2017 survey area and glacial direction 
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4.	MINERAL	TENURES	AND	OWNERSHIP	

 

The Spius property is comprised of 6 mineral claims covering 2,101 hectares, held by John A. 
Chapman (25%), Gerald G. Carlson (25% - held on behalf of KGE Management Ltd.), 
Christopher R. Paul (25%) and Michael A. Blady (25%). The Spius mineral claims are in good 
standing to 2021 and 2022 (see Figure 3 and Table 1), following a statement of work filed for 
work documented in this Report. The Property is under Option to Purchase with Bruce and 
Patricia Bried (Bruce Bried is a well-educated and well-experienced professional mining 
engineer). 

 

Table 1 – Spius Mineral Tenures Status 

5.	ACESSIBILITY,	CLIMATE,	PHYSIOGRAPHY,	LOCAL	RESOURCES	AND	
INFRASTRUCTURE	
 

 
Figure 4 – Access to Spius property from Coldwater Road south of Merritt 
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5.1	Access	
 

The Spius mineral property is located in southwestern British Columbia (Figure 4), 40kms SW of 
the city of Merritt, BC (straight-line distances). The Property is centered at approximately 
49◦55’05” N latitude and 121◦16’01” W longitude on NTS map sheet 92H/14. 

 The Spius claims are accessed from Merritt by heading southeast on Coldwater Road for 25 km and then 
west onto Patchett Road, a ranch road which ends at kilometer 11 and becomes the Spius Creek FSR, 
which is also the boundary of cellular service. At km 25, a right turn is made over a bridge across Spius 
Creek, followed by an immediate left onto the unmaintained final section of the Spius Creek FSR, which 
continues for another 8.4km, where it forks upon entering the Property. A right turn at the fork traverses 
the northern section of the claim block, while a left turn continues along the north side of Spius Creek and 
becomes heavily overgrown with Jack pine, Alder and Willow bushes for ~8.5km across the entire EW 
length of the Property. An exploration road (circa 1968) switchbacks north across the area of historical 
mineral exploration work up from the Spius Creek FSR (Murray Mining Ltd. N.P.L. 1969 access road). 
This road is in many places grown over with Hemlock and Alder.  Alternatively, a helicopter can be 
chartered from Merritt or Hope, approximately a 30 minute ferry time from the Property. Aspen Planers 
Ltd. plans to upgrade the Spius Creek FSR road at and upstream (to ~km 32) from the Property in 2018. 

5.2	Climate,	Topography	and	Vegetation	
 

Geographically, the claims lie along the eastern edge of the pacific coastal mountains. 
Elevations range from 1100m at Spius Creek to 1,840m at the highest point in the headwaters. 
The claims are centered on Spius Creek, with the mineral showings situated on a moderately 
steep south facing slope. Most rock outcroppings are limited to higher elevations and creek 
drainages. Seasonal exploration surveys can commence from about early June and normally 
end by late October.  The Spius project area lies within the transition zone between the rugged 
Coast Mountains to the west and the rolling Interior Plateau physiographic province to the east. 
Relief is modest on the claims, generally less than 600m, with a mean elevation of 1400masl. 
Topography is dominated by rocky ridges, which transition downward into colluviated slopes, 
with alluvial covered valley bottoms.  

The climate is characterized by warm summers with temperatures ranging from 10 to 30o C and 
cold winters typically in the -10 to -15o C range. The claims are situated just west of the interior 
rain shadow, and as such receive abundant precipitation carrying over from the Coast 
Mountains. 

Vegetation is mixed but consists primarily Spruce, Hemlock, Alder with the odd Douglas fir, 
Cedar, Cottonwood and Mountain Ash on the lower slopes, changing to Hemlock, Spruce, 
Alder, and short brush on the slopes within and above the 1960’s Spius drill road network. 

5.3	Local	Resources	and	Infrastructure	
 
Logging has been, and continues to be, very active in and around the Spius area as one of the 
region’s largest and premium lumber mills is located at Merritt (Aspen Planers Ltd., operating 
since 1959). Infrastructure in the region includes a well maintained network of logging roads. 
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The nearest major grid power line is adjacent to the south side of the Property, while a major 
natural gas pipeline is 26km to the east of the Property adjacent to Highway 5 (freeway).  The 
CPR has a siding in Merritt, 40km NE of the Property. Historically Merritt is a resource town 
(timber, mining, ranching) with very good supporting infrastructure. 

Both Merritt and Kamloops are main supply centers for work on the Property. A large variety of 
resource contractors as well as all types of necessary heavy equipment, camp supplies, skilled 
work personnel and expeditors are available for hire in both communities. Daily jet services link 
Kamloops with Vancouver, B.C. 

It is important to note that the Property is located within the B.C. Beetle Salvage Zone and is 
qualified for 30% METC (tax credit).  See Figures 5 and 6 showing logging in the Spius area by 
Aspen Planers Ltd., based in Merritt. 

 
Figure 5 – Logging by Aspen Planers Ltd. (http://aspenplaners.ca/) in Spius area 
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Figure 6 – Google Earth image (2013) of Spius showing BCHydro 500KV grid powerline at 
south end of Property and clear-cut logging areas, as at 2013 

6.	EXPLORATION	HISTORY	

1968 - Orequest Exploration Syndicate (Granby Mining Company Limited, Home Oil 
Company Limited and Chieftain Development Co. Ltd.) optioned the Property from local 
prospectors Clayton S. (Slim) Powney and John (Jack) E. Nott and carried out trenching, 
geophysical and geochemical surveys, geological mapping and five diamond drill holes. 
Mapping revealed widespread mineralization containing appreciable pyrite along with some 
chalcopyrite and lesser chalcocite and molybdenite. Assays of the soil samples for copper and 
molybdenum showed sizeable parallel anomalous zones extending down the side hill (Allen, 
1969) with very high values up to 7000ppm Cu (George, 1976). The diamond drill holes were 
located in the center of the Property, mostly within a feldspar porphyry intrusion, previously 
interpreted as causative to a porphyry Cu-Mo system, located near the top of the slope within 
the high-grade Cu-in-soil anomaly. Results of the drilling were not made available; however, a 
later Property File reports that DDH#2 intersected copper mineralization in the bottom 60ft 
(141ft to 199ft), with the last 8ft ending in 0.42% Cu (Allen, 1969). 

1969 - Murray Mining improved and re-located a portion of the access road from Merritt and 
constructed over 8 miles of new road to connect with logging roads leading into Boston Bar. In 
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addition, trenches and switchback roads on the Property were cleared and extended. An 
electromagnetic survey over a 100ft x 400ft grid was completed over part of the area. A 1700-
foot-long EM conductor striking north 65 degrees east was indicated on the southwest side of 
Canyon Creek (west side of Property), in thin overburden. The field distortion was strong and 
interpreted to be the result of sulphide mineralization at shallow depth. Higher up the slope, 
ten percussion holes were drilled to a maximum depth of 300ft to the east of Canyon Creek, 
with the closest hole being 400ft north and 200ft higher than the EM conductor zone. Each 
hole contained considerable pyrite; however no significant copper-molybdenum mineralization 
was intersected (Allen, 1969). 

1970 – Arrow Inter-America Corporation (Wholly owned subsidiary of W.R. Grace & Co.) 
conducted an IP survey, which revealed that most of the rocks underlying the grid to a depth 
of 300ft contain 1-3% by volume of sulphide minerals. Observed IP chargeability values range 
from 1.0 to in excess of 30.0 milliseconds (ms). Most of the survey area exhibited chargeability 
responses in excess of 10.0ms, which is a moderate chargeability level by normal standards. 
It was concluded that since the increased chargeability responses are so widespread, that it 
was difficult to recommend targets for further investigation based on the geophysical results 
alone (Fominoff, and Baird, 1970). A 1976 report by Canadian Occidental Petroleum Ltd. 
indicates that Arrow Inter-America Corporation also conducted a magnetometer and soil 
geochemical survey and geologically mapped the area; however the results are not available 
(George, 1976) 

1971 – Brascan Resources Limited drilled 7 diamond drill (core) holes on the Property, the 
results of which are not available, nor discussed in any later reports. The collar locations are 
shown on a 1974 compilation map by Brascan (B.C. MapPlace Property files 8727 and 8729). 
They appear to have been drilled on a 500m grid pattern (Paul, 2016) – none were within the 
later defined high-grade Cu-in-soils anomaly. 

1974 – Brascan Resources Limited carried out 8,400ft of road work and 6,300ft of trenching 
using a TD25B Track Dozer (equivalent of a D-8). After the work program, the reclaimed 
workings were inspected to the satisfaction of the local Forest Ranger, and representatives of 
the Reclamation and Fish and Wildlife offices. The road cuts and trenches tested an alluvium 
covered area having a coincident magnetic high, chargeability low, >500ppm Cu-in-soil, and a 
molybdenum anomaly. Mapping of the trenches found that better copper mineralization is 
associated with pink feldspar and quartz veining. Alteration minerals including secondary 
muscovite, biotite, quartz (silicification) and feldspars were noted (Gannon, 1974). 

1976 – Canadian Occidental Petroleum Ltd. spent two days collecting approximately 100 
soil and stream sediment samples, as well as examining outcrops on the property. The results 
corresponded quite well with Orequest’s prior survey, returning values of up to 2970ppm Cu 
and 230ppm Mo. Contouring of the values delineated an area of 2000ft x 1500ft of >500 ppm 
Cu in the central part of the grid, surrounding an area of 2000ft x 400ft of >1000ppm Cu, open 
to the south and oriented NNW, at a slight angle to the downslope direction (see Appendix B, 
Figure B5). Nine stream sediment samples returned values from 120ppm – 3600ppm Cu, with 
5 values of >1000ppm Cu. The conclusions and recommendations of the 1976 report were 



  Page 13 

 

Spius Mineral Property Assessment Report  December 2017  
 

that further work should be concentrated in the central area, bearing the large high value Cu 
soil geochemical anomaly and strong sericite alteration, as all of the historic drilling had been 
focused outside of this zone (George, 1976). No further work however was conducted by 
Canadian Occidental on the Spius claims mainly due to falling copper prices. See Appendix D 
which contains George’s conclusion and recommendations – in the opinion of the Authors this 
is the best summary information on the Property for pre 1976 exploration.  

2012 – J.T. Shearer Mineral exploration work done on Spius by Jo Shearer, M.Sc., P.Geo in 
2012 and reported in his Assessment Report No. 33913, dated September 22, 2012, is 
significant in that he discovered a 140 meter wide copper-in-soils high-grade anomaly (B-
horizon) described in Figure 12 of his report (centered at NAD83 Zone10N: 624705mE, 
5530506mN).  The nine contiguous soil samples (Si16 to Si24, all perpendicular to the slope 
(EW)) ranged in values from 1140ppm Cu to 4640ppm Cu and averaged 2000ppm copper.  
Based upon copper-in-soil anomalies reported in Special CIM Volumes 15 (1976) and 46 
(1995) at producing or past producing mines this Spius copper anomaly is very significant – 
notably when combined with Spius Cu-in-soils high-grade anomalies reported by Canadian 
Occidental Petroleum Ltd., Minerals Division in their 1976 Assessment Report No. 6145 (size 
of copper anomaly at >1000ppm copper is 800m at 325d azimuth by 150m wide at 55d 
azimuth). Refer to attached Spius soil geochemistry map. 
 
2016 – Chris Paul & Gerald Carlson  Blady (geologist), Carlson (geologist), Chapman (mining 
engineer) and Paul (geologist) acquired MTO mineral claims over the “Gossan” Showing 
(MINFILE No. 092HNW027) in 2015 and 2016, and conducted geological and geochemical 
exploration work on the Property (called Spius).  In 2016 a concerted effort was made by the 
Property owners to find old drill records, but to no avail.  Also, in 2016 Chris Paul, B.Sc. 
(geology) returned to the Shearer copper anomaly and took a B-horizon soil sample – it 
(A2012693) returned a total copper value of 2758ppm (Met-Solve Analytical Services Inc., 
Certificate of Analysis MA0028-JUN16), thereby confirming the high-grade tenor of Shearer`s 
2012 soil survey copper anomaly. In addition, Chris Paul submitted soil sample A2012693 from 
the Shearer anomaly to determine the copper sulfide vs copper oxide content. See Met-Solve 
Certificate of Analysis: MA0028-JUN16-R1using IMS-130 (Aqua Regia) for sulfide and SQL-
AS1 (5% sulfuric acid at ambient) for oxide. Results show 39% sulfide and 61% oxide, indicating 
that a sulfide source (mechanical transport) is nearby and that the anomaly is not just 
hydromorphic.  See Paul, 2016. 

7.	GEOLOGICAL	SETTING	AND	MINERALIZATION	

7.1	Regional	Geology	
 
The regional geological framework is prominently marked by a major break along the Fraser 
River and the Fraser River-Straight Creek fault system. The fault system represents a suture-
like zone between 2 accreted terranes (Cadwallader and Bridge River terranes) and has 
produced a zone of ductile deformation favourable for hosting mineralization. The general claim 
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area is underlain by the Mount Lytton Complex, a major, 160-km-long intrusive complex 
trending northwest through southcentral British Columbia. About 6 miles to the west, the granitic 
rocks are in faulted contact with sediments of the Lower Cretaceous Jackass Mountain group. 
 

 
Figure 7 – Spius Regional Geology 

	

7.2	Property	Geology	
 
No geological work was done on the Property in 2017 so refer to Paul, 2016 – Assessment 
Report 36631 to view Property Geology. 

 	



  Page 15 

 

Spius Mineral Property Assessment Report  December 2017  
 

7.3	Mineralization	
 

The 2017 work was focused upon the soil geochemical program, so no additional mineralization 
was defined since Paul’s work in 2016, other than finding an altered felsic float boulder grading 
1.43% copper (disseminated) at 624250mE/5531044mN (see Appendix A). 

8.	2017	WORK	PROGRAM	–	SOIL	SAMPLE	SURVEY	
 

The soil sample work program on the Spius property in 2017 was late due to a heavy snow 
pack, with snow still on the upper elevations into mid-June. And then like the rest of the 
Province it was very hot for the rest of the summer.  By early August the bush was very dried 
out, except for the areas at the bottom of the drainages. Spius Creek even 10km downstream 
from the Property was just a trickle compared to the freshet in June/July. 

The first 25km of the access road, to the Spius project from the Coldwater Road (paved) was 
kept in excellent shape by Aspen Planers Ltd., who graded the first 11km of the Pachett Road 
and the next 14km of the Spius Road at least twice during the summer. Active logging was 
being conducted SW of the Spius Creek bridge at kilometre 25. 

The road on the North side of Spius Creek that accesses the Property has had zero 
maintenance for a number of years, but has a good solid road base. The first 8.5km (from km 
25) from this bridge had numerous deadfalls across it and one mudslide that had to be 
shovelled to get around it. There were also a few places that required that the slide Alder that 
had encroached onto the roadway had to be cut back a couple of times during the summer. The 
logging road, from 33.5km to 36km had both Jack pine and slide Alder that had to be brushed 
back and needs a mid-sized dozer to clear the road surface. The old mining access road from 
36km to 37km was brushed out, but can be impassable in the spring and fall if there is any 
moisture due to a couple of large mud holes. The last kilometre of the mining road to access the 
Property has been washed out and has a large mud hole across it, at the start.  The last two 
kilometres were walked, but could’ve used ATVs or dirt bikes.  Aspen Planers Ltd. has reported 
they will be rehabilitating and upgrading the Spius road in 2018, including the section at/near the 
Property, in order to conduct logging operations upstream. 

A total of 16 days were spent on the Spius property prospecting and taking 167 soil 
geochemical samples and three rock samples. The B-horizon samples were taken from small 
trenches dug with a GeoTul (mattock) down through the A-horizon and into the B-horizon. The 
B-horizon was tan to light brown to reddish in color and varied from silty to sandy. All samples 
were taken in “virgin” ground, that is, in ground above old trenches or roadways, or below the 
toe of the trenches or roadways. Samples were placed in Kraft paper bags and then placed in 
plastic bags, until they were transferred to cardboard boxes for drying and shipping. All samples 
were either delivered directly to ALS Analytical in Kamloops, or North Vancouver, BC, or were 
shipped via UPS to North Vancouver. 
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At the lower elevations from 1150m to about 1350m there is very little bedrock outcropping and 
from 1350m to about 1450m there is more bedrock showing, but mostly in old trenches. Above 
1450m up to 1600m there are more outcroppings but there is still a lot of glacial till cover. 

The majority of the copper float was found between UTM NAD83 Zone10N 624200E and 
624600E and 5530800N and 5531100N, which ties in both the copper and molybdenum soil 
geochemical highs. One piece of float (Sample #1001) in this area ran 1.43% copper (See 
Appendix A). 

A second copper and molybdenum soil geochemical anomaly is centered on 624600E and 
5530600N and has a radius of about 200m (see Figures 2 and 4 in Appendix B). 

Fifteen of 167 soil samples ran over 2000ppm copper with the highest sample running 
5320ppm.  The lowest copper assay was 20ppm. The highest molybdenum assay ran 48ppm, 
with lowest value of 1ppm. 

Combined these two anomalies have a strike length of about 600m and a width averaging about 
400m. 

Both of these anomalies are open to the east and need more sampling and prospecting. 

9.	CONCLUSIONS	&	RECOMMENDATIONS	
 

The 2016 and 2017 phases of prospecting, soil and silt sampling at Spius, following George, 
1976 recommendations has returned very encouraging results for the Property, with extremely 
anomalous Cu-in-soil values over a large area, highly mineralized disseminated copper float 
and historic bedrock samples and alteration styles typical of porphyry copper-molybdenum 
deposits. In our opinion the high-grade >1000ppm copper-in-soils anomaly in the central part of 
the Property indicates the “Ore” Shell located in the underlying rocks at/near the boundary of the 
Potassic Zone and Phyllic Zone in the Spius porphyry copper-molybdenum deposit. 

It is recommended to use an air-track drill to test the bedrock underlying the copper soil 
anomaly along the deactivated Spius Creek FSR when Aspen Planers Ltd. are conducting their  
planned early 2018 road rehabilitation work. An attempt should also be made to further prospect 
and locate the source of the 2.5% copper and 1.4% copper float boulders (Appendix A). 

During the summer and fall of 2018 it is recommended that up to eleven 300m deep vertical 
core holes should be drilled into the copper anomaly as outlined on Figure B7 in Appendix B 
(and below) at ~250m spacing.  
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Figure B7 – main Spius copper anomaly and recommended 2018 drilling 

10.	STATEMENT	OF	EXPENDITURES	

 

Event Number:   5677331 
Work Filed:    $32,106.79 
PAC Filed:    $13056.96 
Total Applied Work Value Filed: $45163.75 
Work Recorded:   December 12, 2017 
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11.	STATEMENTS	OF	QUALIFICATIONS	
 

I, Bruce E. Bried of Delta, Province of British Columbia, Canada, do hereby certify as follows: 

1) I am a Mining Engineer residing at 6140 48A Avenue, Delta, British Columbia, Canada  
V4K 1Y8; 

2) I graduated from British Columbia Institute of Technology, in Mining Technology in 1977 
and from Colorado School of Mines in 1979, in Mining Engineering with a B.Sc.; 

3) I have practiced my mining profession continuously since 1979 in Canada, the United 
States, Mexico and Australia; 

4) Since 2007, I have provided services to the mining industry as a consultant; 
5) I am a member of the Association of Professional Engineers of the Province of British 

Columbia; 
6) I have held positions as President, Vice-President and Director of various companies 

and held various positions such as, a supervisor, engineer, chief engineer, mine 
superintendent, mine manager and manager of reclamation at different operations in 
Canada and the United States; 

7) I am Co-author of this Soil Sample Survey (2017), Spius Mineral Property, Southwestern 
British Columbia, Canada, dated December 15, 2017; 

8) I have a personal interest in the Spius property having optioned it from the owners: 
Michael A. Blady, Gerald G. Carlson, John A. Chapman and Christopher R. Paul; 

9) I personally took all of the soil samples, submitted them for geochemical analysis and 
did all of the prospecting during the 2017 season. 

 

Dated at Delta, British Columbia, this 15th day of December 1017. 

 

 

     ______ 

Bruce Eugene Bried, D.Tech., B.Sc., P.Eng. 
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11.	STATEMENTS	OF	QUALIFICATIONS	(CONTINUED)	
 

I, John Arthur Chapman of the City of Surrey, Province of British Columbia, Canada, do hereby 
certify as follows: 
 
(1) I am a mining engineer residing at #43 1725 Southmere Cr., Surrey, British Columbia, 

V4A 7A7; 
(2) I graduated with honours in Mining Technology from the British Columbia Institute of 

Technology, June 1967 and I graduated with honours in Mining Engineering (B.Sc.) from 
the Colorado School of Mines, January 1971; 

(3) I am a Fellow of the Canadian Institute of Mining and Metallurgy; 
(4) I have practised my mining profession continuously since 1971 in Canada, United States 

and Philippines; 
(5) Since 1983 I have provided services to the mining industry as the Principal of J.A. 

Chapman Mining Services; 
(6) Prior to 1983 I served five years with Manalta Coal Ltd., Canada's largest coal company, 

as Operations Manager then as Vice-President and General Manager and Alternate 
Chairman of the Gregg River Joint Venture.  Prior to that, I served eleven years with 
Placer Development Limited in engineering, supervision and management at large open-
pit copper and molybdenum mines; 

(7)  I am Co-author of this Soil Sample Survey (2017), Spius Mineral Property, Southwestern 
British Columbia, dated December 15, 2017; 

(8) I am the beneficial owner of 25% interest in the Spius property; 
(9) I personally assisted in the planning and reviewing of the 2017 exploration program at 

the Spius property. 
 
Dated at Surrey, British Columbia this 15th day of December 2017, 

 
___________________________________ 
John Arthur Chapman, D.Tech, B.Sc., FCIM   
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Photo A1 – 1.435% disseminated copper (mainly chalcopyrite)  
in an altered felsic intrusive rock (Bruce Bried, 2017) 

 
Photo A2 – Float boulder source of Sample #1001 Upper Spius at  
624250mE/5531044mN (Bruce Bried, 2017) 
(Sample analysis in latter part of this Appendix) 
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Photo A3 – 2.5% disseminated copper (mainly chalcopyrite) in altered felsic intrusive 
(Chris Paul, 2016, Assessment Report 36631) 
 

 
Photo A4 – Float Boulder at 624147mE/5531067mN Upper Spius where sample 
in Photo A3 above taken from (Chris Paul, 2016, Assessment Report 36631) 
(Refer to Assessment Report 36631 (2016) for details of sample analysis)  
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Both of these float samples (2016 and 2017) occur to the immediate west of what the Authors 
consider to be the surface expression (~1000m x ~400m B-Horizon soils anomaly containing 
very high-grade copper >800ppm) of an underlying “Copper Ore Shell” as illustrated in the 
following images:  
 

 

 



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
CRU-31 Fine crushing  - 70% <2mm
SPL-21 Split sample - riffle splitter
PUL-31 Pulverize split to 85% <75 um

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-OG46 ICP-AESOre Grade Elements - AquaRegia
Cu-OG46 ICP-AESOre Grade Cu - Aqua Regia
ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17214351

This report is for 3 Rock samples submitted to our lab in Vancouver, BC, Canada on 
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www.alsglobal.com/geochemistry
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submitted.  All pages of this report have been checked and approved for release. Signature:
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Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#1001 0.32 9.57 0.38 1.6 0.04 <10 120 0.05 0.92 0.07 0.39 4.70 5.4 7 0.15
#1002 0.24 0.67 0.56 1.5 <0.02 <10 210 0.20 0.33 1.04 0.23 19.15 3.1 7 0.45
#1003 0.24 0.64 0.52 2.5 <0.02 <10 150 0.13 0.42 0.15 0.09 18.20 3.1 6 0.34
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Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#1001 >10000 2.43 1.91 <0.05 0.03 0.04 0.178 0.08 2.3 1.4 0.15 98 6.04 0.05 0.16
#1002 766 1.18 2.67 <0.05 <0.02 0.01 0.023 0.13 9.0 2.4 0.15 274 7.01 0.05 <0.05
#1003 705 0.97 2.25 <0.05 0.02 0.01 0.022 0.10 8.3 2.2 0.18 192 3.97 0.06 <0.05
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Method
Analyte
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ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#1001 3.1 160 1.8 3.5 0.004 1.35 0.48 1.1 6.8 0.6 8.5 <0.01 0.36 0.7 0.023
#1002 2.3 380 21.2 5.2 0.003 0.10 0.09 1.9 0.3 <0.2 24.2 <0.01 0.08 1.5 0.010
#1003 2.1 360 3.8 3.4 0.002 0.12 0.20 1.3 0.4 <0.2 12.2 <0.01 0.10 1.4 <0.005
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CERTIFICATE OF ANALYSIS    VA17214351 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 Cu-OG46
Tl U V W Y Zn Zr Cu

ppm ppm ppm ppm ppm ppm ppm %
0.02 0.05 1 0.05 0.05 2 0.5 0.001

#1001 0.02 0.63 15 0.19 1.58 41 0.6 1.435
#1002 0.05 0.56 14 <0.05 6.09 58 <0.5
#1003 0.02 0.91 12 <0.05 5.34 33 0.5
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ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
CRU-31Applies to Method: Cu-OG46 LOG-22 ME-MS41
ME-OG46 PUL-31 SPL-21 WEI-21
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2017 Soil Sample Numbers
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PRE 2017 SOIL SAMPING AT SPIUS

UTM83_E UTM83_N Cu_ppm Mo_ppm

624907 5531632 355 0

624838 5531602 160 0

624777 5531580 24 0

624722 5531552 23 0

624663 5531525 31 0

624606 5531496 54 0

624547 5531464 28 1

624490 5531420 51 0

624442 5531389 228 8

624372 5531354 58 1

624311 5531283 50 2

624222 5531206 262 8

624157 5531140 170 4

624097 5531075 106 7

624029 5531032 118 2

623971 5530968 90 0

624219 5531141 310 4

624261 5531160 434 4

624324 5531182 235 2

624402 5531200 1320 3

624483 5531206 215 2

624438 5531143 228 7

624519 5531105 1720 32

624563 5531166 84 4

624622 5531171 209 2

624697 5531182 203 8

624760 5531202 286 1

624818 5531218 465 0

624881 5531235 450 0

624941 5531247 640 0

624997 5531267 48 0

624653 5531128 68 3

624706 5531112 222 3

624768 5531102 126 5

624849 5531109 41 4

624496 5531008 405 17

624448 5530993 1640 14

624438 5530933 1520 6

624410 5530869 1030 3

624355 5530805 1100 4

624289 5530747 830 4

624374 5531020 2510 9

624298 5530984 640 5

624258 5530898 367 4

624222 5530841 482 1

624190 5530793 191 3

624313 5531042 400 7

624204 5530950 161 0

624223 5531020 355 10

624255 5531059 945 7

624242 5531103 2870 8

624300 5531114 146 2

624316 5531147 68 1

624157 5530993 1030 4

624088 5530928 367 3

624141 5530910 313 0

624075 5530871 154 1

624014 5530860 367 0

623941 5530836 215 5

623829 5530809 191 3

623782 5530775 670 41

623744 5530723 333 85



623692 5530684 148 0

623693 5530635 66 1

623710 5530571 186 7

623664 5530549 41 4

624153 5530723 165 2

624121 5530665 1260 4

624100 5530641 830 3

624054 5530595 1520 230

624244 5530705 700 14

624195 5530692 379 5

624299 5530671 640 1

624285 5530615 700 7

624256 5530567 486 10

624302 5530546 313 2

624347 5530549 286 3

624403 5530549 780 8

624419 5530583 1640 40

624465 5530562 613 6

624543 5530644 700 7

624615 5530696 840 5

624562 5530709 830 7

624479 5530689 750 5

624405 5530680 434 3

624428 5530643 780 6

625056 5530517 62 4

625035 5530513 60 2

625020 5530511 73 4

625003 5530510 152 4

624985 5530505 33 6

624968 5530505 139 3

624949 5530509 117 11

624933 5530511 405 17

624913 5530515 706 14

624897 5530517 837 3

624881 5530521 875 3

624863 5530519 147 2

624846 5530518 332 5

624824 5530519 350 9

624807 5530515 124 6

624792 5530515 97 2

624775 5530513 2000 5

624756 5530512 4640 9

624740 5530506 2130 15

624726 5530504 1140 8

624708 5530500 2560 9

624692 5530495 2210 6

624677 5530487 2970 7

624660 5530480 2070 11

624645 5530467 2640 9

624633 5530456 786 14

624627 5530437 827 15

624619 5530424 226 10

624611 5530411 300 16

624602 5530402 113 9

624594 5530390 683 19

624584 5530381 133 13

624575 5530371 382 22

624565 5530364 53 5

624548 5530351 281 8

624534 5530340 600 6

624521 5530329 748 7

624509 5530320 805 7

624497 5530307 784 10

624487 5530296 558 18



SPIUS 2017 B-HORIZON SOIL SURVEY ASSAY RESULTS
Sample No. Latitude Longitude Northing Easting ppm ppm ppm % ppm ppm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm

Cu Mo Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Fe Ga Ge Hf Hg In K La Li Mg Mn Na Nb Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr

PS1 49.9140 ‐121.2620 5530519 624779 2210 14.00 0.90 7.65 13.0 800 1.10 2.31 0.80 18.00 43.00 4.86 20.00 0.88 20.0 1.07 942 1.98 20.0 1170 14.0 0.05 5.00 14.0 402.0 20.0 0.40 10.00 10.00 110 10.00 234

PS2 49.9138 ‐121.2636 5530491 624664 2850 53.00 0.50 7.53 32.0 1160 1.00 2.12 0.50 11.00 33.00 6.52 30.00 1.59 10.0 1.80 1735 1.73 19.0 1060 36.0 0.03 5.00 16.0 420.0 20.0 0.60 10.00 10.00 181 10.00 265

PS3 49.9140 ‐121.2629 5530514 624710 129 4.00 0.90 7.92 5.0 650 0.80 3.04 0.50 17.00 71.00 4.99 20.00 0.81 10.0 1.80 819 2.00 29.0 1010 7.0 0.02 5.00 18.0 369.0 20.0 0.43 10.00 10.00 151 10.00 140

PS4 49.9141 ‐121.2610 5530528 624848 721 11.00 0.90 8.03 5.0 770 1.00 2.32 1.00 26.00 66.00 5.29 20.00 0.88 20.0 1.43 1610 1.72 28.0 1850 12.0 0.06 5.00 18.0 324.0 20.0 0.45 10.00 10.00 130 10.00 438

23 49.9154 ‐121.2623 5530671 624753 160 6.93 0.63 3.53 8.2 200 0.51 0.32 0.41 0.27 12.85 15.50 29.00 0.92 4.12 9.28 0.08 0.02 0.06 0.04 0.08 4.9 9.0 0.96 401 0.02 0.82 24.1 1390 9.5 10.7 0.001 0.04 0.14 5.0 0.6 0.3 23.9 0.01 0.29 0.7 0.12 0.05 0.82 81 0.57 4.46 159 0.9

24 49.9157 ‐121.2620 5530702 624772 438 16.60 0.60 2.46 7.9 230 0.48 0.31 0.32 0.45 12.35 9.00 17.00 1.09 5.04 14.25 0.09 0.03 0.06 0.05 0.06 11.9 10.1 0.46 305 0.01 1.56 9.8 710 7.7 10.4 0.011 0.08 0.16 2.8 2.1 0.5 30.6 0.01 0.10 0.3 0.13 0.05 1.74 74 0.31 9.74 86 1.1

25 49.9158 ‐121.2616 5530719 624803 293 4.29 0.32 3.16 3.2 260 0.41 0.17 0.69 0.20 17.55 15.80 34.00 0.99 3.61 10.05 0.11 0.02 0.04 0.03 0.14 9.6 9.6 1.17 574 0.03 0.83 24.1 920 5.8 11.2 0.006 0.05 0.15 5.8 1.5 0.4 50.9 0.01 0.10 0.4 0.13 0.06 1.73 79 0.20 10.70 91 0.9

26 49.9160 ‐121.2611 5530735 624838 231 16.45 0.36 3.15 4.7 240 0.41 0.31 0.47 0.27 20.10 18.30 28.00 0.67 4.31 8.93 0.10 0.03 0.07 0.03 0.13 8.1 8.4 0.77 637 0.02 0.99 16.3 750 8.8 8.7 0.008 0.08 0.15 3.8 1.8 0.3 47.7 0.01 0.22 0.4 0.12 0.07 1.48 84 0.30 7.85 77 1.1

27 49.9159 ‐121.2608 5530730 624854 160 9.49 0.40 2.16 3.8 610 0.31 0.31 0.46 0.33 15.85 10.10 19.00 0.77 4.26 8.74 0.09 0.02 0.02 0.03 0.25 9.1 12.5 0.74 408 0.03 0.67 12.8 930 6.6 11.3 0.006 0.43 0.25 4.3 1.7 0.3 95.4 0.01 0.11 0.3 0.10 0.07 1.75 62 0.42 8.53 80 0.5

28 49.9159 ‐121.2608 5530734 624856 103 2.61 0.58 2.99 3.3 160 0.46 0.22 0.37 0.65 20.20 22.50 31.00 1.12 3.61 10.50 0.09 0.02 0.04 0.03 0.14 8.7 13.8 0.88 1200 0.02 0.98 18.5 1200 7.0 27.7 0.001 0.06 0.14 3.7 0.9 0.4 27.0 0.01 0.09 0.2 0.12 0.06 1.18 75 0.79 8.87 229 0.8

29 49.9160 ‐121.2604 5530747 624887 215 23.60 0.08 0.95 7.3 90 0.17 0.20 0.21 0.05 13.30 6.30 16.00 0.42 2.50 3.72 0.08 0.02 0.01 0.01 0.08 4.2 3.3 0.33 220 0.01 0.39 5.7 970 3.0 4.4 0.001 0.03 0.23 1.8 0.9 0.2 9.6 0.01 0.06 0.8 0.05 0.03 0.73 31 0.57 3.79 33 0.5

40 49.9100 ‐121.2738 5530056 623942 77 3.35 0.23 2.82 3.8 110 0.41 0.25 0.28 0.42 12.30 15.90 30.00 1.18 4.90 14.65 0.08 0.06 0.03 0.04 0.05 5.3 11.8 0.70 469 0.02 1.74 17.7 680 7.2 9.2 0.001 0.03 0.12 5.0 0.5 0.6 20.2 0.01 0.05 1.1 0.18 0.03 0.75 91 0.19 4.49 142 2.7

41 49.9107 ‐121.2745 5530130 623888 38 3.63 0.26 1.81 3.0 60 0.32 0.28 0.16 0.29 9.12 6.50 13.00 0.83 3.69 11.80 0.06 0.02 0.06 0.03 0.03 4.7 7.0 0.24 236 0.01 1.25 5.7 540 5.9 5.6 0.001 0.04 0.13 1.6 0.5 0.5 17.1 0.01 0.06 0.3 0.10 0.04 0.68 58 0.23 3.25 65 0.9

42 49.9112 ‐121.2752 5530180 623834 51 3.70 0.17 1.63 3.5 50 0.23 0.19 0.16 0.32 7.58 5.80 12.00 0.55 2.51 5.71 0.06 0.02 0.07 0.02 0.03 3.5 4.1 0.26 297 0.01 0.44 6.3 900 4.5 3.7 0.001 0.04 0.14 1.2 0.4 0.2 13.3 0.01 0.06 0.2 0.05 0.02 0.67 43 0.27 2.58 46 0.5

43 49.9117 ‐121.2763 5530235 623756 89 12.80 0.60 2.74 5.8 100 0.52 0.48 0.13 0.76 21.10 17.80 16.00 1.87 3.72 11.75 0.07 0.03 0.07 0.04 0.05 8.5 11.5 0.24 880 0.01 1.84 7.6 780 11.4 14.1 0.001 0.05 0.31 3.0 1.0 0.8 13.8 0.03 0.07 1.1 0.11 0.07 2.55 58 1.12 6.38 226 1.5

44 49.9196 ‐121.2695 5531126 624223 460 7.74 0.31 3.36 4.7 70 0.40 0.44 0.14 0.14 10.40 11.20 28.00 1.13 3.96 11.30 0.08 0.02 0.07 0.05 0.06 5.0 7.3 0.82 490 0.02 0.91 13.3 860 5.4 11.1 0.001 0.05 0.09 7.5 1.1 0.5 9.9 0.01 0.11 0.6 0.12 0.07 1.32 99 0.85 5.44 111 0.9

45 49.9194 ‐121.2691 5531110 624252 92 3.23 0.26 2.92 3.6 50 0.23 0.18 0.15 0.12 7.90 7.80 29.00 0.67 3.27 8.97 0.06 0.05 0.08 0.03 0.03 3.9 5.1 0.30 165 0.01 1.19 10.1 580 4.7 6.3 0.001 0.04 0.11 3.0 0.6 0.4 12.0 0.03 0.03 0.6 0.10 0.03 0.54 96 0.31 2.50 47 2.1

46 49.9192 ‐121.2689 5531088 624271 431 10.90 0.51 3.68 3.8 50 0.41 0.27 0.12 0.15 9.46 6.70 23.00 1.02 3.30 9.93 0.06 0.12 0.08 0.05 0.03 4.7 6.9 0.36 216 0.01 1.64 9.2 900 6.4 7.5 0.001 0.04 0.12 3.8 0.9 0.5 10.2 0.05 0.05 1.1 0.11 0.05 5.09 72 0.30 4.01 73 5.7

47 49.9189 ‐121.2685 5531050 624297 344 3.86 0.50 3.06 7.0 50 0.31 0.28 0.12 0.09 8.24 7.30 21.00 1.13 3.28 8.93 0.07 0.11 0.06 0.04 0.03 3.7 7.0 0.35 176 0.01 1.59 8.8 690 5.2 7.9 0.001 0.04 0.11 3.3 0.7 0.5 9.0 0.04 0.05 1.4 0.11 0.04 1.06 75 0.24 2.90 54 5.3

48 49.9187 ‐121.2681 5531025 624328 790 5.48 0.20 3.33 5.0 80 0.26 0.12 0.20 0.25 11.10 9.60 30.00 0.78 2.70 6.32 0.06 0.09 0.06 0.02 0.03 4.9 7.1 0.48 195 0.02 0.83 18.6 590 3.2 5.5 0.001 0.04 0.08 3.4 0.7 0.3 15.6 0.01 0.03 0.7 0.08 0.03 1.01 76 0.14 3.70 123 3.5

49 49.9179 ‐121.2673 5530945 624387 3100 9.21 1.09 2.60 23.2 170 0.72 0.24 0.21 0.30 21.30 10.20 18.00 1.89 3.22 10.95 0.11 0.03 0.03 0.04 0.05 19.4 9.5 0.47 353 0.01 1.20 12.4 710 7.0 11.4 0.001 0.05 0.18 5.0 1.3 0.6 18.4 0.01 0.06 0.5 0.11 0.06 5.28 74 0.24 17.70 90 1.1

50 49.9176 ‐121.2668 5530909 624423 2410 9.96 0.54 2.57 25.5 250 0.76 0.24 0.34 0.74 24.00 16.40 43.00 2.12 4.00 11.90 0.10 0.02 0.03 0.05 0.06 12.5 19.3 0.63 988 0.01 1.03 27.6 1000 6.9 16.6 0.001 0.04 0.22 5.2 0.9 0.7 27.3 0.01 0.05 0.4 0.11 0.08 3.07 81 0.26 12.80 221 0.6

51 49.9171 ‐121.2661 5530851 624471 184 7.48 0.30 1.81 5.1 110 0.26 0.28 0.17 0.42 7.58 6.70 20.00 1.11 3.87 12.20 0.06 0.03 0.03 0.03 0.05 4.1 8.3 0.38 211 0.01 1.65 9.4 330 6.7 10.8 0.001 0.03 0.15 3.1 0.4 0.6 15.5 0.01 0.05 0.8 0.14 0.03 0.58 81 0.28 3.03 110 1.7

52 49.9168 ‐121.2656 5530820 624509 155 6.22 0.38 2.51 4.0 100 0.32 0.24 0.28 0.33 9.78 8.40 23.00 0.87 3.52 11.25 0.06 0.03 0.06 0.03 0.04 4.4 7.9 0.47 295 0.01 1.41 11.7 440 6.0 9.1 0.001 0.04 0.13 3.2 0.5 0.5 21.5 0.01 0.06 0.4 0.13 0.04 0.79 75 0.24 3.62 65 1.4

53 49.9164 ‐121.2652 5530776 624540 161 4.72 0.46 2.38 5.3 100 0.31 0.30 0.25 0.25 9.36 9.30 22.00 1.06 4.06 13.80 0.06 0.03 0.05 0.03 0.06 4.3 10.1 0.57 320 0.02 1.43 11.7 750 7.3 11.3 0.001 0.04 0.14 3.3 0.5 0.6 21.4 0.01 0.07 0.4 0.14 0.04 0.68 83 0.25 3.34 88 1.1

54 49.9161 ‐121.2650 5530743 624558 94 2.86 0.31 2.48 3.5 140 0.32 0.23 0.23 0.27 8.38 8.40 22.00 0.98 3.40 11.30 0.06 0.04 0.05 0.03 0.06 3.9 8.8 0.48 308 0.01 1.47 11.7 820 7.4 11.9 0.001 0.03 0.13 3.2 0.3 0.6 22.5 0.01 0.06 0.7 0.15 0.04 0.51 76 0.22 2.61 105 1.8

55 49.9158 ‐121.2645 5530711 624590 394 8.04 0.47 2.74 6.0 140 0.42 0.24 0.23 0.30 11.25 9.00 24.00 1.30 3.78 12.40 0.08 0.03 0.05 0.04 0.05 4.4 15.2 0.55 417 0.01 1.43 17.0 660 8.3 10.0 0.001 0.03 0.18 3.8 0.5 0.6 21.7 0.01 0.06 0.5 0.13 0.05 0.63 82 0.19 3.04 132 1.3

56 49.9152 ‐121.2640 5530651 624631 654 10.20 0.56 2.41 8.6 140 0.44 0.28 0.28 0.47 10.05 10.10 23.00 1.27 3.80 11.65 0.08 0.03 0.03 0.04 0.05 6.5 12.3 0.56 333 0.01 1.44 14.5 550 8.5 10.1 0.001 0.04 0.15 3.4 0.7 0.6 23.0 0.01 0.08 0.4 0.13 0.04 1.09 78 0.24 5.58 168 1.0

57 49.9149 ‐121.2636 5530615 624658 501 6.81 0.39 1.85 10.0 90 0.40 0.33 0.10 0.25 7.56 5.60 11.00 1.14 3.30 11.70 0.07 0.03 0.04 0.04 0.04 4.8 9.1 0.25 215 0.01 1.72 6.7 1090 7.8 8.3 0.001 0.02 0.14 2.9 0.5 0.8 9.8 0.01 0.05 0.6 0.13 0.05 1.14 71 0.23 2.41 103 1.5

58 49.9146 ‐121.2631 5530583 624695 201 8.22 0.59 2.70 11.3 90 0.50 0.33 0.14 0.20 8.70 8.70 15.00 1.15 3.77 10.15 0.07 0.02 0.07 0.04 0.05 4.1 11.3 0.34 422 0.01 1.42 9.0 1610 8.3 10.2 0.001 0.03 0.18 3.1 0.5 0.6 15.0 0.01 0.07 0.7 0.10 0.06 0.64 65 0.26 2.23 103 1.0

59 49.9142 ‐121.2642 5530533 624620 1005 4.92 0.86 3.24 8.9 180 0.60 0.26 0.28 0.76 14.25 14.80 29.00 1.15 3.45 9.16 0.05 0.05 0.04 0.03 0.06 5.7 12.1 0.60 456 0.02 1.33 23.6 770 7.1 11.7 0.001 0.03 0.22 3.7 0.9 0.7 19.5 0.01 0.10 0.6 0.13 0.07 1.84 67 0.28 5.75 283 1.8

60 49.9143 ‐121.2642 5530545 624617 1455 9.41 0.69 2.82 10.9 180 0.63 0.26 0.22 0.56 14.20 15.50 20.00 1.20 3.48 9.09 0.06 0.02 0.04 0.04 0.05 8.1 12.2 0.48 770 0.01 1.22 17.1 840 7.5 10.2 0.002 0.04 0.18 3.7 1.2 0.6 17.4 0.01 0.08 0.6 0.11 0.06 2.57 62 0.35 8.36 174 1.1

61 49.9151 ‐121.2650 5530636 624559 1800 10.80 0.86 1.92 7.5 210 0.61 0.24 0.45 0.72 17.75 13.90 18.00 1.33 3.11 9.24 0.09 0.02 0.05 0.03 0.06 17.5 11.7 0.46 1080 0.01 0.96 12.1 700 7.4 11.9 0.012 0.04 0.17 3.1 2.2 0.5 42.0 0.01 0.07 0.2 0.10 0.09 5.47 58 0.31 17.90 149 0.5

62 49.9153 ‐121.2653 5530661 624539 876 8.17 0.48 1.93 6.7 140 0.48 0.30 0.18 0.75 10.95 11.00 17.00 1.20 3.55 10.50 0.05 0.02 0.04 0.04 0.05 6.0 12.2 0.42 525 0.01 1.54 12.4 420 8.0 10.9 0.001 0.02 0.18 3.1 0.8 0.7 17.7 0.01 0.07 0.6 0.15 0.05 2.28 69 0.30 4.18 184 0.9

63 49.9157 ‐121.2658 5530703 624497 203 4.21 0.37 2.30 4.5 170 0.38 0.22 0.28 0.76 7.88 9.40 29.00 1.04 3.66 10.15 0.05 0.02 0.02 0.03 0.07 3.5 13.2 0.64 319 0.01 1.31 17.2 530 6.0 13.3 0.001 0.03 0.16 3.3 0.4 0.6 22.7 0.01 0.06 0.5 0.13 0.05 0.59 74 0.28 2.81 221 0.9

64 49.9161 ‐121.2666 5530744 624443 299 8.88 0.61 2.31 4.1 80 0.38 0.21 0.17 0.50 8.86 5.40 18.00 0.95 3.19 10.30 0.05 0.02 0.04 0.03 0.04 3.9 9.5 0.33 202 0.01 1.45 7.2 670 6.3 9.3 0.001 0.05 0.15 2.3 0.8 0.6 12.5 0.01 0.05 0.3 0.11 0.05 0.97 63 0.29 4.28 96 0.8

65 49.9166 ‐121.2671 5530794 624400 666 12.10 0.36 2.11 4.8 150 0.32 0.18 0.14 0.67 14.95 6.20 20.00 1.06 3.49 9.93 0.05 0.02 0.04 0.03 0.05 7.7 10.5 0.47 228 0.01 1.28 11.1 420 6.4 6.7 0.006 0.05 0.16 2.8 1.7 0.6 16.5 0.01 0.05 0.3 0.12 0.04 1.94 65 0.24 6.98 64 0.9

66 49.9169 ‐121.2678 5530832 624355 300 9.33 0.27 1.37 5.5 130 0.22 0.20 0.23 0.33 9.91 6.20 19.00 0.86 3.30 11.25 0.05 0.02 0.03 0.03 0.04 5.5 7.5 0.39 203 0.02 1.30 9.4 320 7.7 8.5 0.001 0.02 0.18 2.8 0.5 1.0 17.6 0.01 0.03 0.6 0.13 0.04 0.59 86 0.34 3.40 72 0.7

67 49.9172 ‐121.2683 5530866 624319 309 5.53 0.29 1.98 9.5 80 0.28 0.23 0.10 0.14 10.50 5.70 16.00 1.05 3.31 10.85 0.05 0.03 0.04 0.03 0.04 5.0 8.6 0.38 192 0.01 1.50 8.6 580 7.4 8.3 0.001 0.01 0.17 3.4 0.9 0.7 7.2 0.02 0.07 1.2 0.11 0.05 0.53 75 0.27 3.01 80 1.6

68 49.9175 ‐121.2686 5530899 624295 259 2.15 0.22 1.70 15.8 120 0.37 0.23 0.10 0.11 9.15 6.30 10.00 1.80 3.28 10.45 0.05 0.02 0.03 0.04 0.09 4.4 11.1 0.35 397 0.01 1.49 6.6 1270 7.5 15.6 0.001 0.02 0.18 3.4 0.4 1.0 9.6 0.01 0.06 0.7 0.08 0.08 0.72 57 0.15 2.69 89 0.5

69 49.9177 ‐121.2688 5530920 624276 402 3.60 0.25 2.23 29.6 110 0.54 0.22 0.07 0.11 13.30 6.50 12.00 1.76 2.98 8.92 0.05 0.04 0.04 0.03 0.07 5.1 9.9 0.26 502 0.01 1.20 8.5 620 8.6 17.0 0.001 0.01 0.19 3.1 0.4 0.7 7.2 0.01 0.05 1.3 0.04 0.07 0.78 55 0.17 2.56 96 1.1

70 49.9181 ‐121.2681 5530961 624329 697 3.12 0.30 2.95 15.9 80 0.35 0.31 0.14 0.10 15.20 7.40 18.00 1.25 3.34 9.33 0.05 0.04 0.08 0.04 0.08 5.9 7.5 0.52 419 0.01 1.26 10.1 1770 8.1 9.9 0.001 0.03 0.19 3.7 1.1 0.5 8.8 0.01 0.09 0.8 0.09 0.06 1.21 66 0.29 5.05 65 1.8

71 49.9183 ‐121.2674 5530982 624375 264 3.56 0.29 1.49 10.4 70 0.30 0.37 0.04 0.08 5.44 4.40 7.00 1.16 2.43 6.21 0.05 0.02 0.03 0.01 0.05 2.8 9.5 0.18 114 0.01 0.65 6.1 450 4.1 11.2 0.001 0.01 0.12 2.2 0.3 0.3 5.9 0.01 0.08 0.9 0.02 0.07 0.35 46 0.10 1.07 55 0.7

72 49.9181 ‐121.2670 5530959 624404 413 3.18 0.49 2.02 15.3 70 0.22 0.21 0.12 0.10 7.32 5.20 11.00 1.23 3.05 10.30 0.05 0.02 0.04 0.04 0.06 3.5 6.6 0.44 244 0.01 1.10 6.2 690 5.6 9.6 0.001 0.02 0.18 3.2 0.4 0.6 8.5 0.01 0.04 0.6 0.10 0.06 0.43 72 0.20 2.90 56 0.8

73 49.9179 ‐121.2672 5530936 624391 944 9.46 0.46 2.49 31.6 110 0.38 0.25 0.15 0.21 10.25 8.00 22.00 1.86 3.61 10.75 0.05 0.03 0.04 0.04 0.05 4.5 11.0 0.59 247 0.01 1.39 14.7 520 7.2 9.9 0.001 0.02 0.24 4.5 0.5 0.7 11.6 0.01 0.06 0.8 0.12 0.06 0.95 83 0.38 3.50 91 1.5

74 49.9176 ‐121.2675 5530912 624373 5320 12.80 0.16 2.20 25.0 250 0.62 0.22 0.23 0.38 23.90 11.70 16.00 1.34 4.36 10.35 0.11 0.02 0.01 0.04 0.20 13.6 11.3 0.99 528 0.01 0.83 14.4 280 5.0 14.2 0.002 0.01 0.23 10.9 1.3 0.6 17.6 0.01 0.09 1.4 0.18 0.10 6.15 95 0.59 14.80 190 0.7

75 49.9175 ‐121.2671 5530898 624403 3410 8.75 0.36 2.27 19.9 330 0.75 0.24 0.45 0.67 20.60 12.50 23.00 1.68 3.64 9.71 0.08 0.02 0.02 0.04 0.08 12.7 15.9 0.74 739 0.01 1.11 22.2 1040 6.1 13.9 0.001 0.02 0.23 5.8 1.3 0.6 36.3 0.01 0.09 0.5 0.12 0.08 4.37 78 0.31 15.15 195 0.6

76 49.9176 ‐121.2668 5530910 624421 2170 9.35 0.40 2.40 20.4 230 0.75 0.23 0.25 0.51 18.55 14.50 37.00 1.68 3.88 10.60 0.06 0.02 0.02 0.04 0.05 9.3 16.2 0.67 851 0.02 1.17 23.2 800 6.9 12.2 0.001 0.02 0.21 4.7 0.6 0.7 18.7 0.01 0.05 0.6 0.13 0.07 2.13 78 0.32 8.74 182 0.6

77 49.9177 ‐121.2665 5530925 624443 1890 11.50 0.27 1.61 30.8 200 0.58 0.29 0.27 0.62 15.25 10.80 17.00 2.32 3.08 7.69 0.06 0.02 0.02 0.03 0.06 10.8 10.4 0.46 987 0.02 0.70 15.9 710 6.7 14.7 0.003 0.03 0.26 3.3 1.5 0.6 23.6 0.01 0.07 0.3 0.08 0.08 3.26 62 0.19 12.95 149 0.5

79 49.9162 ‐121.2649 5530762 624565 1210 12.55 0.51 1.95 109.0 160 0.54 0.36 0.18 0.31 10.15 9.50 20.00 3.35 3.69 8.55 0.05 0.02 0.05 0.04 0.06 5.2 9.4 0.31 424 0.01 0.77 14.7 670 7.3 13.6 0.001 0.02 0.42 3.2 0.8 0.7 15.6 0.01 0.11 0.3 0.04 0.06 1.44 75 0.26 4.67 110 0.5

80 49.9157 ‐121.2634 5530707 624668 303 6.84 0.73 3.11 10.7 150 0.39 0.26 0.25 0.34 9.42 10.30 25.00 1.09 4.14 10.65 0.05 0.03 0.06 0.04 0.08 3.9 13.1 0.76 386 0.01 1.20 17.2 1280 6.4 8.4 0.001 0.02 0.19 4.2 0.9 0.7 16.0 0.01 0.09 0.6 0.12 0.05 0.71 80 0.31 3.89 117 1.2

81 49.9154 ‐121.2632 5530666 624690 235 8.62 0.40 2.12 5.4 120 0.38 0.28 0.23 0.20 9.45 6.90 16.00 1.06 3.36 10.25 0.05 0.02 0.05 0.03 0.06 4.9 8.6 0.40 407 0.01 1.34 9.1 640 6.7 11.9 0.001 0.03 0.18 2.3 0.4 0.6 19.5 0.01 0.08 0.4 0.13 0.05 0.61 73 0.26 3.25 70 0.9

82 49.9149 ‐121.2631 5530619 624695 563 12.50 0.49 2.36 33.4 130 0.54 0.86 0.20 0.26 14.80 11.60 14.00 1.63 6.68 11.40 0.06 0.02 0.05 0.08 0.10 6.0 15.8 0.53 483 0.01 1.61 10.0 2310 9.3 18.1 0.001 0.02 0.23 5.7 1.4 0.8 10.5 0.01 0.27 1.8 0.12 0.09 0.98 94 0.29 4.17 188 1.1

83 49.9146 ‐121.2628 5530586 624716 20 3.31 0.21 0.76 2.7 70 0.07 0.29 0.06 0.05 5.49 2.40 7.00 0.51 1.64 8.77 0.05 0.02 0.02 0.01 0.04 2.8 2.2 0.17 143 0.01 1.15 3.4 400 7.9 8.9 0.001 0.01 0.13 1.5 0.2 0.8 7.7 0.01 0.02 0.4 0.14 0.06 0.26 49 0.16 0.93 34 0.5

84 49.9143 ‐121.2624 5530554 624747 32 2.16 0.24 0.93 2.4 120 0.21 0.35 0.09 0.08 4.53 2.40 6.00 0.58 2.21 8.11 0.05 0.02 0.04 0.01 0.06 2.4 2.3 0.18 258 0.01 1.11 3.0 590 8.1 12.1 0.001 0.02 0.13 1.4 0.3 0.7 16.8 0.01 0.12 0.3 0.17 0.05 0.29 55 0.11 1.22 38 0.5

85 49.9134 ‐121.2643 5530445 624613 403 18.50 0.32 2.39 5.4 200 0.57 0.25 0.32 0.23 15.20 12.10 22.00 0.86 3.73 11.45 0.07 0.04 0.08 0.03 0.06 9.6 11.6 0.48 419 0.05 1.73 12.7 420 8.1 7.8 0.001 0.07 0.13 4.4 0.9 0.6 36.2 0.01 0.05 0.8 0.16 0.06 2.69 75 0.25 9.27 79 1.7

86 49.9137 ‐121.2647 5530478 624583 130 4.20 0.44 3.32 4.9 200 0.57 0.19 0.27 0.36 12.75 14.50 32.00 1.13 4.15 12.20 0.05 0.03 0.06 0.04 0.08 6.1 17.8 0.89 432 0.02 1.38 23.6 900 6.8 11.5 0.001 0.05 0.14 4.8 0.6 0.6 24.2 0.01 0.05 0.5 0.13 0.05 0.81 81 0.16 4.91 130 1.2

87 49.9141 ‐121.2658 5530524 624504 691 7.45 0.57 2.37 4.7 170 0.74 0.26 0.26 0.23 13.60 14.80 22.00 1.05 3.38 10.10 0.06 0.03 0.04 0.03 0.05 8.0 10.7 0.51 602 0.02 1.52 13.8 580 8.1 11.3 0.002 0.04 0.13 3.7 1.0 0.6 21.7 0.01 0.05 0.5 0.14 0.06 1.40 72 0.20 7.35 105 1.1

88 49.9144 ‐121.2664 5530554 624460 1665 7.99 0.50 3.52 4.6 230 0.68 0.16 0.41 0.15 32.70 26.40 32.00 1.21 3.36 8.83 0.07 0.02 0.06 0.03 0.06 9.9 13.0 0.97 980 0.02 0.98 22.4 710 5.4 9.2 0.005 0.05 0.12 5.1 1.5 0.4 30.3 0.01 0.04 0.5 0.11 0.10 2.23 70 0.17 11.40 76 0.5

89 49.9148 ‐121.2673 5530598 624394 334 5.37 0.37 3.08 3.7 180 0.65 0.19 0.26 0.14 15.60 11.90 27.00 0.97 3.61 10.65 0.06 0.05 0.05 0.03 0.06 8.7 11.1 0.73 342 0.02 1.54 17.0 460 6.0 8.5 0.001 0.03 0.14 4.9 0.9 0.5 19.6 0.01 0.04 0.8 0.16 0.06 0.98 84 0.20 8.12 72 1.7

91 49.9152 ‐121.2679 5530641 624351 130 3.23 0.26 2.20 4.2 110 0.30 0.19 0.21 0.13 6.40 8.10 22.00 0.88 3.37 10.00 0.05 0.02 0.04 0.02 0.05 2.8 9.9 0.58 313 0.02 1.33 12.6 580 5.2 10.1 0.001 0.03 0.12 3.1 0.3 0.5 15.0 0.01 0.04 0.4 0.14 0.03 0.36 80 0.19 1.97 66 0.6

91 49.9155 ‐121.2691 5530672 624263 58 3.23 0.36 3.52 3.7 50 0.48 0.27 0.05 0.07 6.10 2.50 9.00 0.67 3.03 13.95 0.05 0.17 0.08 0.03 0.03 2.8 6.5 0.13 109 0.02 3.30 4.1 870 8.4 4.3 0.001 0.04 0.15 2.7 0.5 1.0 6.5 0.03 0.04 1.2 0.17 0.03 0.77 62 0.25 2.11 31 9.5

92 49.9161 ‐121.2696 5530740 624223 106 3.55 0.26 2.51 9.8 70 0.28 0.22 0.09 0.15 7.00 5.40 18.00 0.99 3.75 12.25 0.05 0.04 0.06 0.03 0.05 4.9 9.3 0.38 207 0.01 1.99 8.3 720 6.5 7.7 0.001 0.04 0.14 3.1 0.4 0.6 8.2 0.01 0.04 0.8 0.13 0.04 0.49 81 0.21 2.36 54 2.1

93 49.9164 ‐121.2700 5530767 624193 142 4.63 0.28 2.17 16.2 110 0.35 0.26 0.07 0.22 7.02 5.10 12.00 1.49 2.86 10.70 0.05 0.04 0.04 0.04 0.05 3.0 13.5 0.20 356 0.01 2.27 7.4 770 7.6 12.7 0.001 0.03 0.15 2.0 0.3 0.9 8.0 0.02 0.02 0.7 0.11 0.05 0.52 51 0.28 1.48 168 2.0

94 49.9169 ‐121.2703 5530821 624172 220 2.44 0.36 2.92 14.9 60 0.32 0.19 0.08 0.10 7.44 5.20 14.00 1.00 2.71 6.78 0.05 0.08 0.07 0.03 0.04 3.3 7.3 0.28 191 0.01 1.15 6.6 1140 4.5 8.5 0.001 0.04 0.14 2.7 0.7 0.3 7.5 0.01 0.04 0.9 0.07 0.04 0.64 54 0.25 2.40 69 2.9

95 49.9177 ‐121.2695 5530921 624228 360 3.20 0.45 2.32 32.1 50 0.34 0.20 0.08 0.07 8.32 5.60 14.00 1.06 3.26 7.66 0.05 0.03 0.05 0.03 0.04 3.4 8.8 0.29 173 0.01 1.19 6.6 600 5.9 5.7 0.001 0.03 0.25 3.2 0.6 0.4 7.8 0.01 0.05 1.0 0.06 0.05 0.69 64 0.13 2.50 52 0.8

96 49.9181 ‐121.2687 5530965 624286 523 7.42 0.37 3.92 18.3 90 0.59 0.29 0.08 0.21 18.00 6.20 20.00 2.07 4.40 11.85 0.09 0.08 0.15 0.06 0.04 8.1 12.1 0.33 242 0.01 2.44 10.1 990 9.2 10.5 0.001 0.04 0.29 4.8 1.4 0.6 9.4 0.03 0.05 1.1 0.11 0.06 1.54 65 0.18 5.88 98 3.7

97 49.9178 ‐121.2684 5530931 624306 374 2.11 0.17 2.31 12.4 90 0.44 0.21 0.06 0.08 11.20 6.60 11.00 1.88 2.86 9.35 0.05 0.02 0.05 0.04 0.07 4.0 11.9 0.33 254 0.01 1.42 8.1 480 8.5 15.0 0.001 0.01 0.19 3.6 0.6 0.6 6.2 0.01 0.04 0.9 0.05 0.08 0.67 57 0.21 2.21 76 1.0

98 49.9174 ‐121.2677 5530884 624355 3860 9.26 0.76 2.34 17.9 300 0.76 0.21 0.57 0.74 18.45 14.10 27.00 1.68 3.42 10.25 0.15 0.03 0.03 0.04 0.09 27.5 17.9 0.71 903 0.02 1.12 23.5 930 6.0 14.1 0.005 0.03 0.22 6.2 2.2 0.6 46.0 0.01 0.05 0.4 0.11 0.07 9.26 74 0.24 24.40 193 0.6

99 49.9171 ‐121.2671 5530857 624402 2820 7.74 0.55 1.74 15.4 280 0.58 0.20 0.38 0.81 19.30 10.90 16.00 1.43 3.05 8.86 0.11 0.02 0.02 0.04 0.08 14.7 14.0 0.57 621 0.01 0.93 15.0 790 6.7 14.5 0.005 0.02 0.21 5.3 1.6 0.5 34.9 0.01 0.04 0.3 0.10 0.06 6.57 63 0.28 16.20 178 0.5

100 49.9144 ‐121.2635 5530558 624664 336 6.84 0.29 3.16 9.8 160 0.43 0.25 0.39 0.27 9.27 11.90 27.00 0.86 4.01 9.30 0.08 0.02 0.05 0.04 0.06 3.9 10.3 0.78 358 0.02 1.07 19.2 1090 9.7 6.6 0.001 0.03 0.16 4.7 0.8 0.4 31.3 0.01 0.15 0.6 0.11 0.04 0.88 75 0.30 3.95 121 1.0

101 49.9156 ‐121.2641 5530691 624620 1345 8.37 0.59 2.67 9.5 220 0.46 0.22 0.37 0.29 12.50 12.80 28.00 1.46 3.51 10.55 0.10 0.02 0.03 0.04 0.09 10.5 12.4 0.76 449 0.02 1.22 20.0 500 7.7 11.8 0.001 0.03 0.17 4.9 1.1 0.6 33.3 0.01 0.06 0.5 0.13 0.06 2.06 77 0.23 8.82 113 0.9

102 49.9161 ‐121.2638 5530744 624639 234 5.54 0.52 2.70 6.6 110 0.40 0.29 0.19 0.26 9.77 8.50 21.00 1.12 3.58 11.50 0.07 0.07 0.07 0.03 0.06 3.8 10.3 0.56 251 0.01 1.77 13.4 470 7.0 10.7 0.001 0.02 0.16 4.6 0.7 0.6 16.0 0.01 0.07 0.9 0.16 0.07 0.66 78 0.29 3.37 103 3.0

103 49.9164 ‐121.2644 5530777 624595 831 6.07 0.25 1.94 7.9 100 0.40 0.27 0.15 0.27 9.77 7.00 16.00 1.04 3.22 10.55 0.08 0.02 0.04 0.03 0.05 7.7 8.9 0.42 274 0.01 1.33 9.9 590 6.2 9.7 0.001 0.01 0.14 3.9 0.9 0.5 14.6 0.01 0.06 0.6 0.11 0.04 1.82 68 0.31 6.08 89 0.9

105 49.9169 ‐121.2642 5530834 624611 295 7.85 0.55 2.81 7.3 120 0.41 0.31 0.34 0.16 7.15 6.50 16.00 1.00 4.09 12.00 0.07 0.02 0.07 0.04 0.05 3.5 9.8 0.42 219 0.01 1.47 9.0 990 5.4 8.8 0.001 0.04 0.18 3.5 1.0 0.5 33.7 0.01 0.10 0.4 0.11 0.05 0.90 72 0.33 3.31 78 1.3

105 49.9172 ‐121.2643 5530868 624605 88 10.50 0.13 1.43 3.2 90 0.20 0.33 0.17 0.14 6.86 5.40 12.00 0.78 3.11 9.62 0.06 0.02 0.04 0.03 0.04 2.8 6.8 0.30 187 0.01 1.27 6.7 310 5.2 8.1 0.001 0.02 0.13 2.4 0.6 0.5 18.5 0.01 0.07 0.3 0.11 0.04 0.50 67 0.27 2.51 54 0.7

106 49.9175 ‐121.2647 5530899 624575 470 9.78 0.37 1.91 11.0 110 0.39 0.25 0.12 0.21 9.56 7.30 15.00 0.92 3.48 10.95 0.07 0.03 0.04 0.04 0.05 4.2 9.3 0.38 243 0.01 1.64 8.6 370 6.4 9.1 0.001 0.02 0.13 3.4 0.7 0.6 14.6 0.01 0.05 0.6 0.13 0.04 0.85 70 0.24 3.10 85 1.2

107 49.9181 ‐121.2655 5530965 624517 589 8.94 0.46 2.13 6.5 70 0.34 0.33 0.12 0.23 10.25 4.80 13.00 0.90 2.56 8.68 0.06 0.02 0.08 0.04 0.03 4.1 7.0 0.36 180 0.01 1.04 7.3 620 4.5 6.0 0.001 0.04 0.13 2.6 0.9 0.4 12.9 0.01 0.10 0.3 0.08 0.04 0.84 53 0.44 3.37 51 0.6

108 49.9184 ‐121.2661 5530994 624471 823 13.00 0.37 1.85 10.3 100 0.37 0.31 0.17 0.41 9.39 6.60 23.00 1.22 2.96 10.75 0.08 0.02 0.04 0.03 0.04 6.0 8.9 0.47 273 0.01 1.18 12.0 440 6.0 9.7 0.001 0.02 0.14 3.1 0.8 0.5 17.1 0.01 0.06 0.3 0.10 0.04 1.74 63 0.22 5.45 103 0.9

109 49.9187 ‐121.2670 5531033 624407 349 7.61 0.30 3.44 10.0 70 0.36 0.28 0.15 0.14 8.98 8.00 24.00 1.17 3.52 10.80 0.07 0.05 0.08 0.04 0.04 3.6 10.8 0.55 252 0.02 1.58 13.9 650 5.5 7.6 0.001 0.03 0.15 4.9 0.7 0.5 11.8 0.01 0.04 0.8 0.12 0.04 0.78 75 0.25 3.00 71 2.0

110 49.9189 ‐121.2672 5531056 624387 469 2.01 0.11 2.61 10.9 60 0.25 0.08 0.18 0.10 14.70 11.00 26.00 0.41 2.90 5.11 0.06 0.06 0.04 0.02 0.03 3.5 4.2 0.41 240 0.02 0.63 11.9 920 3.8 3.6 0.001 0.02 0.08 3.7 0.6 0.2 12.6 0.01 0.03 0.8 0.06 0.03 0.66 84 0.08 3.42 39 2.2

111 49.9188 ‐121.2670 5531041 624407 276 9.37 0.48 4.14 9.2 70 0.23 0.22 0.13 0.21 11.40 6.70 24.00 1.11 3.76 9.58 0.07 0.07 0.14 0.04 0.04 5.5 11.0 0.50 219 0.02 1.57 12.5 910 5.9 6.9 0.001 0.05 0.22 3.7 1.3 0.5 10.0 0.02 0.05 0.6 0.10 0.05 0.98 71 0.23 3.91 72 3.0

112 49.9188 ‐121.2669 5531047 624415 2340 14.40 0.60 2.98 18.6 140 0.84 0.33 0.30 0.25 22.60 9.00 21.00 1.28 3.00 8.46 0.11 0.03 0.07 0.04 0.07 24.5 10.7 0.60 381 0.02 0.73 14.5 700 5.1 10.4 0.005 0.05 0.15 4.1 1.7 0.4 23.4 0.01 0.10 0.3 0.08 0.06 7.65 58 0.25 24.80 98 0.8

113 49.9191 ‐121.2670 5531070 624402 977 16.30 0.32 2.35 49.7 70 0.32 1.06 0.27 0.11 32.00 9.80 15.00 0.77 3.04 4.68 0.06 0.02 0.05 0.08 0.06 11.0 4.2 0.31 267 0.02 0.36 8.4 1630 8.8 8.0 0.002 0.01 0.16 3.5 1.4 0.2 10.7 0.01 0.42 1.6 0.01 0.07 2.63 56 0.17 8.83 46 0.6

114 49.9188 ‐121.2675 5531046 624367 338 3.96 0.47 1.91 5.8 80 0.22 0.30 0.10 0.07 9.85 5.60 19.00 0.79 3.32 11.05 0.06 0.04 0.08 0.03 0.03 5.7 7.6 0.29 186 0.02 1.75 8.2 410 7.7 6.4 0.001 0.01 0.13 3.1 0.4 0.7 9.1 0.02 0.06 0.9 0.11 0.04 1.05 81 0.16 3.65 46 1.9

116 49.9144 ‐121.2630 5530558 624701 198 3.71 0.49 2.72 4.6 140 0.40 0.27 0.25 0.31 11.65 12.80 24.00 1.04 3.39 10.15 0.05 0.03 0.04 0.03 0.07 5.3 10.0 0.66 424 0.02 1.29 17.2 950 8.4 10.4 0.001 0.04 0.19 4.0 0.5 0.6 18.0 0.01 0.11 0.8 0.14 0.05 0.86 70 0.22 3.89 145 1.5

117 49.9150 ‐121.2645 5530629 624594 2930 7.07 0.57 1.58 11.7 280 0.61 0.20 0.92 1.02 15.45 12.60 14.00 1.29 2.67 6.64 0.10 0.02 0.06 0.03 0.05 20.8 8.3 0.39 769 0.02 0.73 10.3 770 5.0 9.8 0.019 0.09 0.19 2.6 2.2 0.4 87.9 0.01 0.06 0.2 0.07 0.06 7.52 48 0.27 22.10 144 0.5

118 49.9152 ‐121.2652 5530644 624547 1730 7.84 0.63 2.71 8.4 160 0.57 0.20 0.24 0.72 21.90 15.60 26.00 1.53 3.32 9.36 0.06 0.03 0.04 0.03 0.07 15.7 13.2 0.56 844 0.02 1.05 21.8 730 5.4 16.0 0.003 0.06 0.21 3.8 0.6 0.5 19.6 0.01 0.05 0.4 0.11 0.09 6.34 66 0.21 15.30 196 1.0

119 49.9150 ‐121.2658 5530624 624500 599 10.75 0.56 2.05 3.6 150 0.38 0.22 0.40 0.27 10.85 7.60 13.00 0.91 2.46 7.19 0.05 0.02 0.05 0.02 0.06 7.7 5.8 0.37 635 0.02 1.03 6.8 800 5.6 8.5 0.003 0.04 2.62 2.2 0.8 0.4 29.1 0.01 0.05 0.2 0.09 0.05 1.78 50 0.22 5.96 72 0.6

120 49.9153 ‐121.2665 5530651 624453 329 5.65 0.60 4.36 4.7 170 0.63 0.33 0.17 0.66 10.30 9.40 19.00 1.30 4.01 12.20 0.05 0.12 0.08 0.04 0.05 4.7 10.4 0.33 386 0.02 3.21 9.5 760 8.3 11.2 0.001 0.05 2.62 3.0 0.2 1.0 14.0 0.06 0.04 0.8 0.20 0.05 1.10 67 0.22 3.40 121 5.9

121 49.9156 ‐121.2672 5530682 624399 1250 8.21 0.18 3.94 9.7 420 0.37 0.27 0.65 0.28 18.05 13.00 38.00 0.98 4.87 11.05 0.06 0.04 0.04 0.04 0.15 7.8 13.7 1.56 703 0.04 1.28 24.5 700 5.5 10.5 0.002 0.03 0.75 7.0 0.8 0.5 36.5 0.01 0.12 0.8 0.20 0.07 1.46 113 0.15 8.90 124 1.2

122 49.9159 ‐121.2679 5530718 624347 353 4.31 0.29 2.10 3.8 220 0.30 0.19 0.32 0.34 15.65 7.30 19.00 0.95 3.68 10.35 0.05 0.03 0.05 0.02 0.06 6.6 8.2 0.54 316 0.02 1.36 9.9 610 6.1 9.2 0.001 0.03 0.72 3.1 0.2 0.6 21.7 0.01 0.06 0.4 0.15 0.04 0.74 80 0.17 4.02 90 0.8

123 49.9160 ‐121.2681 5530729 624336 302 2.96 0.26 2.64 10.3 130 0.34 0.20 0.21 0.25 10.85 8.60 21.00 1.12 3.96 9.21 0.05 0.02 0.05 0.03 0.06 4.9 9.2 0.65 315 0.02 1.17 12.8 620 4.9 9.7 0.001 0.02 0.76 3.7 0.3 0.4 13.8 0.01 0.13 0.5 0.12 0.05 0.65 83 0.16 3.58 105 0.9

124 49.9169 ‐121.2688 5530827 624281 1320 6.11 0.35 2.65 36.8 290 0.54 0.28 0.28 0.35 14.50 7.60 18.00 1.52 4.08 11.05 0.05 0.04 0.05 0.05 0.06 6.6 15.1 0.45 315 0.02 1.68 9.7 520 8.7 9.5 0.001 0.02 0.58 4.2 0.5 0.8 19.2 0.01 0.07 0.9 0.12 0.06 2.77 85 0.17 6.17 178 1.1

125 49.9171 ‐121.2689 5530847 624271 740 2.23 0.44 3.66 19.5 100 0.43 0.16 0.16 0.12 8.61 8.60 20.00 1.20 3.41 6.79 0.05 0.06 0.08 0.03 0.05 3.9 7.1 0.58 294 0.02 1.02 10.0 910 4.5 7.3 0.001 0.03 1.03 4.9 0.4 0.3 10.7 0.01 0.06 1.1 0.10 0.06 0.83 70 0.17 4.27 73 2.1

126 49.9174 ‐121.2693 5530888 624242 735 3.90 0.42 3.60 47.7 80 0.54 0.32 0.08 0.11 13.30 6.80 10.00 1.90 3.62 9.40 0.05 0.05 0.09 0.05 0.07 5.7 9.9 0.32 504 0.01 1.62 5.5 1370 9.1 11.6 0.001 0.03 1.13 3.4 0.6 0.6 6.5 0.03 0.07 0.7 0.07 0.08 1.59 58 0.22 4.52 102 2.2

127 49.9184 ‐121.2693 5530990 624242 420 4.66 0.54 3.39 27.6 80 0.47 0.31 0.14 0.12 14.65 7.80 18.00 1.53 3.90 9.15 0.05 0.05 0.10 0.05 0.06 6.0 8.2 0.41 388 0.02 1.78 8.5 1310 9.5 10.7 0.001 0.04 0.74 3.9 0.6 0.6 8.9 0.02 0.07 0.9 0.12 0.09 1.31 72 0.19 4.38 119 2.6

128 49.9177 ‐121.2649 5530926 624559 1785 15.65 0.39 2.15 13.4 170 0.46 0.31 0.29 0.29 20.70 9.90 17.00 0.94 4.38 9.21 0.07 0.03 0.03 0.04 0.06 16.3 9.3 0.55 381 0.02 1.06 8.6 510 5.5 6.2 0.008 0.05 0.59 3.3 1.0 0.5 33.7 0.01 0.09 0.3 0.12 0.06 2.80 71 0.86 18.70 89 0.6

130 49.9189 ‐121.2666 5531052 624433 2460 13.90 0.28 2.54 12.3 170 0.46 0.39 0.46 0.63 14.75 12.60 30.00 1.49 3.99 8.46 0.05 0.02 0.03 0.03 0.08 12.3 16.2 0.75 1060 0.02 0.66 24.2 900 4.4 15.4 0.012 0.05 0.28 3.1 0.5 0.5 34.6 0.01 0.10 0.2 0.09 0.07 5.84 84 0.13 14.65 265 0.6

131 49.9193 ‐121.2667 5531098 624427 251 4.13 0.18 2.59 5.2 130 0.26 0.37 0.49 0.41 11.75 11.50 29.00 0.84 3.99 6.80 0.05 0.02 0.04 0.03 0.09 5.7 5.5 0.62 522 0.02 0.59 13.5 1000 3.8 14.3 0.001 0.06 0.30 2.7 0.3 0.4 36.1 0.01 0.12 0.2 0.08 0.05 1.92 93 0.25 5.93 105 0.6

132 49.9198 ‐121.2671 5531153 624394 135 3.18 0.34 2.95 6.5 140 0.47 0.28 0.19 0.38 11.55 9.90 31.00 1.73 3.93 8.72 0.05 0.02 0.05 0.04 0.08 4.3 15.4 0.56 349 0.01 1.02 15.0 950 9.2 17.0 0.001 0.04 0.33 3.2 0.3 0.6 16.6 0.01 0.03 0.4 0.06 0.08 0.83 78 0.16 3.02 198 0.8

133 49.9201 ‐121.2675 5531182 624364 1495 48.40 0.98 4.39 67.0 160 0.63 0.64 0.16 0.25 31.10 29.00 40.00 2.42 8.67 11.45 0.07 0.05 0.06 0.10 0.22 7.5 8.8 1.25 894 0.01 0.69 21.3 1190 6.7 21.2 0.001 0.05 0.41 17.3 2.3 0.8 8.1 0.01 0.16 2.0 0.12 0.21 2.43 164 0.64 12.25 186 1.3

134 49.9200 ‐121.2686 5531177 624287 548 5.22 0.27 2.40 5.5 60 0.32 0.41 0.18 0.25 14.70 10.50 28.00 0.67 3.14 5.51 0.05 0.04 0.04 0.04 0.07 5.4 5.2 0.66 376 0.01 0.52 18.0 650 3.5 8.0 0.001 0.03 0.21 4.9 0.6 0.3 11.6 0.01 0.10 0.5 0.07 0.05 2.92 73 0.48 7.16 114 1.1

135 49.9198 ‐121.2683 5531146 624309 200 3.84 0.27 2.50 4.4 90 0.30 0.21 0.21 0.46 9.87 10.00 26.00 0.76 3.04 7.00 0.05 0.03 0.09 0.02 0.05 5.0 6.7 0.50 309 0.01 0.66 14.8 1020 3.0 12.5 0.001 0.04 0.17 3.1 0.6 0.3 17.7 0.01 0.06 0.3 0.08 0.06 2.08 76 0.18 5.72 114 0.9

136 49.9191 ‐121.2678 5531076 624350 380 7.18 0.32 2.57 16.7 60 0.34 0.30 0.10 0.16 10.05 6.20 22.00 1.24 3.36 10.15 0.05 0.07 0.07 0.04 0.03 4.9 8.9 0.31 187 0.01 1.58 9.4 580 7.0 6.7 0.001 0.02 0.23 3.1 0.5 0.6 8.9 0.02 0.06 0.8 0.11 0.05 1.43 72 0.22 3.98 62 3.0

137 49.9193 ‐121.2675 5531097 624367 798 9.01 0.47 2.62 10.0 60 0.43 0.28 0.12 0.20 12.70 11.70 23.00 1.14 2.77 7.68 0.05 0.03 0.06 0.03 0.03 5.9 7.7 0.38 447 0.01 0.87 12.5 940 5.3 7.4 0.001 0.03 0.22 2.4 1.0 0.4 9.9 0.01 0.04 0.3 0.07 0.05 2.90 64 0.19 4.56 85 0.9

138 49.9183 ‐121.2665 5530991 624441 3040 11.25 0.92 1.88 17.8 180 0.60 0.30 0.35 0.30 21.90 9.60 23.00 1.73 3.10 8.91 0.07 0.02 0.02 0.04 0.08 21.1 10.2 0.65 494 0.01 0.79 14.8 680 4.7 11.4 0.018 0.03 0.26 5.3 0.9 0.5 26.1 0.01 0.09 0.5 0.09 0.06 10.20 65 0.17 26.10 96 0.5

139 49.9151 ‐121.2549 5530649 625283 32 1.34 0.72 2.17 2.2 130 0.57 0.19 0.32 0.74 10.40 14.10 33.00 0.82 3.29 10.10 0.05 0.04 0.05 0.02 0.05 4.6 10.5 0.62 455 0.01 1.39 19.7 400 11.6 9.5 0.001 0.02 0.13 3.7 0.2 0.7 29.8 0.01 0.15 0.7 0.15 0.05 0.53 76 0.45 5.72 322 1.8

140 49.9154 ‐121.2547 5530682 625298 21 0.86 0.58 2.52 2.3 180 0.41 0.24 0.29 0.51 7.23 13.50 26.00 1.18 3.01 9.87 0.05 0.04 0.05 0.02 0.06 3.4 14.5 0.60 535 0.02 1.24 16.6 1680 8.6 11.5 0.001 0.03 0.12 2.9 0.3 0.7 26.1 0.01 0.07 0.5 0.13 0.05 0.40 60 0.26 2.46 217 1.8

141 49.9161 ‐121.2549 5530759 625284 30 0.94 0.28 2.66 2.2 180 0.38 0.16 0.37 0.26 8.88 13.80 31.00 0.78 3.18 9.26 0.05 0.03 0.04 0.02 0.07 3.2 9.7 0.72 620 0.02 1.02 18.7 680 6.0 9.0 0.001 0.03 0.11 3.4 0.3 0.6 30.1 0.01 0.06 0.4 0.12 0.04 0.35 74 0.16 2.65 93 1.1

142 49.9167 ‐121.2550 5530830 625269 20 2.33 0.24 2.21 2.4 220 0.39 0.23 0.26 0.19 6.96 12.10 19.00 1.20 3.26 10.80 0.05 0.03 0.03 0.02 0.10 3.0 12.8 0.60 1100 0.01 1.53 12.0 790 9.6 18.3 0.001 0.03 0.11 2.7 0.2 0.7 24.6 0.01 0.09 0.4 0.19 0.07 0.38 71 0.22 2.25 116 1.3

143 49.9169 ‐121.2562 5530847 625182 35 1.27 0.29 2.79 3.2 220 0.48 0.27 0.37 0.76 10.65 14.30 24.00 1.24 3.36 10.35 0.05 0.04 0.04 0.02 0.13 4.0 12.5 0.79 1400 0.01 1.35 16.2 1230 8.7 19.4 0.001 0.02 0.11 3.6 0.3 0.6 25.8 0.01 0.11 0.6 0.18 0.11 0.56 71 0.28 3.53 241 1.8

144 49.9168 ‐121.2569 5530840 625137 48 2.72 0.30 2.68 3.3 290 0.49 0.31 0.48 1.31 10.35 14.60 23.00 1.16 3.47 10.55 0.05 0.02 0.04 0.03 0.10 4.1 11.6 0.76 1120 0.02 1.16 15.5 1240 8.5 16.7 0.001 0.05 0.16 3.0 0.3 0.6 47.0 0.01 0.11 0.3 0.13 0.06 0.64 69 0.26 3.26 258 1.1

145 49.9168 ‐121.2576 5530835 625087 68 5.41 0.34 2.45 2.3 220 0.48 0.33 0.38 0.95 12.10 15.30 21.00 1.11 3.68 11.35 0.05 0.03 0.04 0.04 0.11 6.9 11.2 0.61 1510 0.01 1.44 12.6 930 8.1 17.1 0.001 0.06 0.16 2.9 0.4 0.8 42.4 0.01 0.07 0.3 0.15 0.07 1.23 67 0.19 6.72 221 1.2

146 49.9167 ‐121.2582 5530823 625044 67 3.82 0.39 2.44 2.4 140 0.44 0.22 0.25 0.70 12.85 15.40 27.00 1.03 3.51 10.30 0.05 0.03 0.05 0.03 0.08 8.1 7.9 0.63 830 0.01 1.24 16.1 950 7.0 12.5 0.001 0.09 0.12 2.8 0.8 0.6 23.0 0.01 0.06 0.2 0.11 0.05 1.74 67 0.16 6.80 152 1.1

147 49.9166 ‐121.2588 5530816 625003 196 6.19 0.70 2.36 3.1 150 0.24 0.33 0.24 0.92 13.00 25.90 28.00 1.18 4.77 14.40 0.05 0.04 0.05 0.04 0.09 8.1 8.2 0.59 2390 0.02 1.57 14.9 920 10.0 17.8 0.001 0.07 0.15 3.0 1.6 0.7 26.9 0.01 0.08 0.3 0.14 0.06 1.89 81 0.23 7.10 239 1.6

148 49.9164 ‐121.2592 5530792 624970 407 7.12 1.84 2.94 4.8 110 0.39 0.46 0.14 0.89 18.65 18.30 23.00 1.11 4.45 13.40 0.05 0.04 0.08 0.05 0.09 12.1 6.4 0.36 1820 0.01 1.20 10.7 2590 10.1 18.7 0.001 0.09 0.29 2.9 1.8 0.6 15.7 0.01 0.10 0.3 0.09 0.07 4.09 62 0.31 8.80 166 1.6

149 49.9163 ‐121.2595 5530775 624951 69 2.73 0.15 2.33 3.4 130 0.14 0.23 0.29 0.21 12.60 9.40 38.00 0.91 3.12 9.87 0.06 0.03 0.03 0.02 0.10 5.7 9.1 0.87 375 0.02 1.06 21.7 410 6.4 9.7 0.002 0.05 0.13 3.7 2.1 1.0 27.5 0.01 0.10 0.3 0.14 0.07 0.97 70 0.20 5.61 99 1.1

150 49.9154 ‐121.2610 5530676 624847 364 9.78 0.82 2.49 3.2 280 0.67 0.30 0.62 0.65 22.20 22.10 26.00 1.20 4.05 10.90 0.06 0.03 0.07 0.03 0.11 14.9 10.6 0.64 1450 0.02 1.07 15.9 950 10.6 18.5 0.012 0.07 0.21 3.6 1.6 0.7 71.2 0.01 0.09 0.3 0.11 0.08 3.02 69 0.21 12.35 151 1.0

151 49.9153 ‐121.2614 5530657 624815 788 13.50 1.18 2.82 2.9 260 0.86 0.25 0.53 0.76 25.60 26.30 28.00 1.42 3.72 11.05 0.08 0.04 0.06 0.03 0.08 22.5 10.5 0.61 1880 0.02 1.19 16.9 1170 9.2 18.3 0.016 0.08 0.16 3.7 1.9 1.2 48.5 0.01 0.06 0.3 0.11 0.10 4.76 62 0.17 17.10 171 1.3
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152 49.9152 ‐121.2619 5530652 624782 223 8.52 0.44 2.57 5.1 200 0.42 0.28 0.34 0.68 9.19 13.00 24.00 1.25 4.46 12.80 0.05 0.05 0.05 0.03 0.08 4.5 14.5 0.59 549 0.01 1.98 14.1 490 11.2 16.8 0.001 0.04 0.15 3.3 0.4 0.8 28.3 0.01 0.16 0.5 0.19 0.06 0.77 86 0.33 3.77 210 2.0

153 49.9148 ‐121.2621 5530611 624770 721 23.10 0.38 2.80 5.6 300 0.62 0.32 0.47 0.31 14.65 10.40 33.00 1.20 3.85 11.70 0.08 0.04 0.07 0.04 0.07 18.8 11.8 0.73 449 0.01 1.40 20.2 380 9.0 9.8 0.005 0.04 0.13 5.2 1.2 0.8 46.2 0.01 0.09 0.6 0.15 0.07 2.39 83 0.23 13.75 125 1.5

154 49.9144 ‐121.2618 5530563 624791 2010 36.70 0.80 3.03 10.6 380 0.83 0.36 0.50 1.00 45.70 22.50 30.00 1.73 4.45 11.15 0.13 0.05 0.09 0.05 0.09 33.5 13.5 0.68 3710 0.01 1.07 21.5 1060 10.0 14.8 0.015 0.07 0.17 6.1 1.4 0.8 57.5 0.01 0.11 0.5 0.10 0.18 5.46 68 0.17 34.10 146 1.6

155 49.9129 ‐121.2649 5530392 624569 70 17.45 0.84 1.91 3.3 130 0.32 0.47 0.11 0.35 8.93 7.10 18.00 1.15 4.21 15.30 0.05 0.06 0.05 0.04 0.05 4.8 9.3 0.30 323 0.01 2.83 8.2 560 11.3 9.7 0.001 0.03 0.14 2.7 0.4 1.4 12.2 0.01 0.09 0.8 0.21 0.06 0.59 86 0.34 2.54 105 3.2

156 49.9132 ‐121.2654 5530420 624532 208 7.30 0.35 2.71 4.1 170 0.45 0.24 0.28 0.19 14.10 11.20 29.00 1.02 3.48 10.80 0.05 0.04 0.06 0.03 0.05 6.6 10.8 0.61 519 0.01 1.51 18.2 670 7.4 8.4 0.001 0.04 0.14 3.7 0.5 0.9 26.1 0.01 0.05 0.7 0.13 0.07 1.12 73 0.20 5.10 81 2.0

157 49.9134 ‐121.2659 5530441 624498 77 6.06 0.35 2.70 4.6 130 0.32 0.44 0.18 0.23 8.19 9.10 23.00 1.04 3.92 15.45 0.05 0.06 0.06 0.03 0.06 3.7 10.8 0.55 438 0.01 2.44 13.7 1150 10.0 8.5 0.001 0.03 0.17 3.4 0.3 1.1 18.0 0.01 0.09 0.8 0.21 0.06 0.60 86 0.23 2.14 142 3.1

158 49.9137 ‐121.2666 5530477 624445 104 8.23 0.36 2.72 5.5 100 0.38 0.37 0.22 0.17 7.28 6.20 18.00 1.16 4.06 13.10 0.05 0.06 0.08 0.04 0.05 4.1 12.0 0.30 478 0.01 2.27 8.4 1480 9.4 10.1 0.001 0.05 0.14 2.6 0.5 1.1 19.2 0.03 0.06 0.8 0.14 0.07 0.54 69 0.29 1.86 88 3.2

159 49.9140 ‐121.2674 5530511 624390 136 5.00 0.63 3.34 5.3 220 0.43 0.22 0.27 0.53 10.70 11.40 33.00 1.22 4.42 12.90 0.05 0.05 0.05 0.04 0.06 4.6 15.5 0.72 320 0.02 1.84 19.2 460 7.7 9.1 0.001 0.03 0.14 4.5 0.4 0.8 23.6 0.01 0.05 0.7 0.16 0.05 0.64 94 0.17 3.78 119 2.6

160 49.9144 ‐121.2678 5530553 624361 437 4.55 0.49 2.67 6.7 100 0.40 0.15 0.19 0.19 8.91 7.50 30.00 0.76 3.25 7.51 0.05 0.04 0.08 0.03 0.07 4.4 7.8 0.57 250 0.01 1.04 18.0 1020 4.3 5.7 0.001 0.02 0.09 3.8 0.6 0.5 9.1 0.01 0.05 0.9 0.09 0.04 0.79 56 0.23 4.26 61 1.5

161 49.9145 ‐121.2678 5530558 624361 131 3.20 0.30 2.83 4.8 140 0.36 0.22 0.27 0.18 8.64 9.50 35.00 1.01 3.60 12.55 0.05 0.05 0.04 0.03 0.05 4.2 12.4 0.59 280 0.01 1.60 21.6 480 8.0 7.8 0.001 0.02 0.17 4.1 0.2 0.9 28.4 0.01 0.05 1.0 0.12 0.04 0.56 82 0.17 2.54 77 2.5

162 49.9148 ‐121.2682 5530596 624330 200 3.86 0.31 2.39 3.6 210 0.36 0.18 0.30 0.18 11.05 9.70 22.00 1.06 3.33 11.05 0.05 0.03 0.04 0.02 0.06 4.8 11.1 0.61 271 0.01 1.45 15.6 350 6.4 8.9 0.001 0.02 0.12 4.0 0.4 0.6 27.0 0.01 0.04 0.9 0.11 0.04 0.84 76 0.16 4.19 61 1.3

163 49.9151 ‐121.2686 5530633 624301 255 8.88 0.32 2.14 3.6 160 0.32 0.24 0.26 0.28 12.05 8.50 26.00 1.13 3.62 12.15 0.05 0.04 0.03 0.03 0.04 4.7 13.8 0.51 255 0.01 1.75 15.5 280 8.1 9.0 0.001 0.02 0.15 3.7 0.2 0.8 24.5 0.01 0.05 0.9 0.14 0.06 0.72 89 0.19 3.01 68 2.0

164 49.9149 ‐121.2692 5530604 624253 206 4.25 0.51 2.86 4.6 80 0.43 0.30 0.09 0.12 9.45 6.60 20.00 1.14 3.11 10.95 0.05 0.10 0.06 0.03 0.03 4.4 10.8 0.41 203 0.01 1.70 11.8 600 7.5 8.2 0.001 0.02 0.15 3.7 0.4 0.8 8.6 0.04 0.06 1.3 0.11 0.07 0.69 66 0.29 3.19 57 4.8

165 49.9146 ‐121.2692 5530567 624255 206 7.87 0.25 2.70 8.3 120 0.41 0.27 0.14 0.15 9.10 8.10 18.00 1.11 3.57 10.75 0.05 0.10 0.04 0.03 0.04 4.2 11.0 0.41 216 0.01 1.62 11.6 570 7.3 8.4 0.001 0.02 0.15 3.4 0.4 0.7 11.8 0.03 0.05 1.5 0.11 0.06 0.68 73 0.22 3.23 80 4.8

166 49.9141 ‐121.2689 5530516 624283 139 8.06 0.31 2.00 7.2 140 0.29 0.33 0.21 0.37 7.01 9.00 25.00 1.15 3.93 12.00 0.05 0.04 0.03 0.03 0.05 3.5 14.5 0.57 268 0.01 1.67 14.4 410 7.5 12.4 0.001 0.02 0.12 3.5 0.3 0.8 17.5 0.01 0.08 0.8 0.15 0.04 0.41 83 0.29 2.42 162 1.7

167 49.9137 ‐121.2686 5530468 624300 71 4.59 0.37 2.33 2.6 160 0.30 0.19 0.32 0.31 6.62 10.10 28.00 0.88 3.71 11.70 0.05 0.04 0.03 0.03 0.05 3.2 11.4 0.62 308 0.02 1.55 15.9 340 6.7 9.4 0.001 0.02 0.11 3.7 0.2 0.7 23.1 0.01 0.04 0.6 0.16 0.04 0.39 89 0.17 2.33 98 1.7

168 49.9134 ‐121.2679 5530443 624351 446 14.50 0.43 2.21 3.2 300 0.46 0.21 0.43 0.42 13.65 12.20 31.00 1.12 3.47 10.25 0.06 0.03 0.04 0.03 0.04 13.6 12.6 0.56 453 0.01 1.16 18.6 510 6.3 7.4 0.014 0.04 0.11 3.6 1.2 1.0 39.2 0.01 0.04 0.3 0.11 0.05 3.23 70 0.13 15.40 66 1.3

169 49.9132 ‐121.2673 5530415 624398 1500 8.32 0.59 2.22 4.5 290 0.79 0.25 0.40 0.81 15.65 16.00 23.00 1.29 3.30 9.74 0.07 0.03 0.05 0.03 0.04 14.4 12.1 0.47 1050 0.01 1.25 16.5 680 7.5 10.0 0.010 0.04 0.14 3.4 1.2 0.7 32.3 0.01 0.04 0.4 0.11 0.08 5.42 59 0.30 15.70 140 1.3

170 49.9129 ‐121.2668 5530386 624433 3750 7.37 0.76 2.62 4.8 450 1.32 0.26 0.67 1.72 24.10 19.40 23.00 1.56 3.47 8.85 0.15 0.05 0.04 0.03 0.06 42.5 13.9 0.54 1660 0.01 1.32 21.5 1050 7.6 12.7 0.005 0.04 0.15 6.3 1.5 1.1 59.2 0.01 0.05 0.7 0.12 0.10 14.80 56 0.16 43.10 183 1.8

171 49.9127 ‐121.2664 5530361 624460 2850 7.25 0.69 2.67 4.4 480 1.21 0.28 0.54 1.48 19.20 19.90 24.00 1.60 3.68 10.65 0.10 0.04 0.05 0.04 0.05 29.3 14.1 0.53 1680 0.01 1.53 19.4 890 9.0 12.5 0.006 0.05 0.16 4.8 1.6 0.8 46.8 0.01 0.05 0.5 0.13 0.09 10.45 60 0.15 28.50 194 1.8

172 49.9120 ‐121.2663 5530292 624470 141 8.37 0.28 2.19 2.1 140 0.32 0.12 0.28 0.18 12.10 8.10 29.00 0.67 2.92 7.62 0.05 0.04 0.04 0.02 0.04 6.8 7.6 0.49 320 0.01 1.08 14.3 340 4.8 5.4 0.001 0.01 0.12 2.9 0.3 0.4 23.0 0.01 0.03 0.4 0.12 0.03 1.02 70 0.12 5.61 55 1.4

173 49.9122 ‐121.2671 5530312 624417 124 9.22 0.24 2.62 3.9 110 0.36 0.23 0.20 0.22 7.39 6.80 19.00 1.12 3.54 9.52 0.05 0.04 0.04 0.03 0.03 3.8 8.9 0.33 200 0.01 1.49 8.4 680 5.4 8.2 0.001 0.02 0.12 2.4 0.4 0.5 20.2 0.03 0.05 0.5 0.11 0.03 0.70 72 0.24 3.02 91 2.3

174 49.9124 ‐121.2676 5530329 624381 124 3.37 0.25 2.40 4.0 70 0.29 0.21 0.13 0.10 7.37 9.10 20.00 0.79 3.29 6.10 0.05 0.06 0.05 0.02 0.04 3.4 5.5 0.41 204 0.01 0.86 9.7 830 3.3 9.0 0.001 0.02 0.11 3.2 0.4 0.3 15.0 0.01 0.06 1.1 0.09 0.04 0.65 76 1.39 2.88 53 2.4

175 49.9127 ‐121.2679 5530360 624356 156 10.85 0.30 1.84 5.0 110 0.27 0.15 0.24 0.15 11.00 8.60 18.00 0.72 2.77 6.40 0.05 0.02 0.03 0.02 0.03 4.5 10.5 0.35 178 0.01 0.80 10.3 450 6.5 6.9 0.001 0.01 0.09 2.3 0.4 0.3 21.8 0.01 0.04 0.6 0.08 0.04 0.57 61 0.17 3.37 51 0.7

176 49.9129 ‐121.2685 5530386 624314 125 9.04 0.15 1.79 5.6 140 0.23 0.25 0.33 0.30 7.62 8.50 21.00 0.87 4.17 12.70 0.05 0.03 0.02 0.03 0.05 3.7 10.5 0.45 236 0.01 1.64 9.4 450 5.4 10.4 0.001 0.02 0.12 2.9 0.2 0.5 29.5 0.01 0.08 0.7 0.15 0.04 0.42 101 0.22 2.59 110 1.1

177 49.9133 ‐121.2691 5530431 624269 114 11.40 0.23 1.85 4.2 140 0.34 0.31 0.34 0.17 7.70 9.60 19.00 0.78 4.16 8.36 0.05 0.02 0.03 0.03 0.04 5.6 7.8 0.50 251 0.01 1.01 8.7 690 4.4 7.3 0.001 0.03 0.11 3.0 0.5 0.4 27.6 0.01 0.06 0.6 0.11 0.04 0.89 85 0.47 5.21 78 0.8

178 49.9137 ‐121.2696 5530467 624234 238 5.21 0.27 3.52 5.8 60 0.35 0.30 0.15 0.11 6.43 7.40 21.00 0.97 3.99 8.00 0.05 0.08 0.08 0.03 0.04 3.6 7.5 0.37 195 0.01 1.26 8.2 1560 5.0 6.5 0.001 0.03 0.19 2.9 0.6 0.4 14.6 0.02 0.08 0.9 0.10 0.05 0.71 77 0.31 2.40 53 3.4

179 49.9134 ‐121.2702 5530435 624188 56 10.65 0.20 2.16 4.1 70 0.23 0.26 0.09 0.24 5.81 5.90 18.00 0.80 4.01 10.00 0.05 0.04 0.05 0.02 0.03 3.1 6.8 0.26 143 0.01 1.55 6.0 410 5.4 5.7 0.001 0.01 0.18 2.3 0.4 0.5 10.9 0.02 0.04 0.8 0.13 0.03 0.51 87 0.25 1.80 57 1.8

180 49.9132 ‐121.2701 5530417 624200 99 3.52 0.11 2.60 4.5 60 0.25 0.62 0.17 0.09 7.27 7.80 21.00 0.45 3.49 4.79 0.05 0.04 0.05 0.02 0.04 2.9 3.8 0.36 183 0.01 0.58 8.4 1230 3.3 3.6 0.001 0.01 0.10 3.0 0.3 0.2 14.9 0.01 0.05 1.3 0.07 0.03 0.54 74 0.29 2.72 34 1.3

181 49.9128 ‐121.2697 5530371 624229 87 3.33 0.20 2.90 5.0 60 0.36 0.22 0.10 0.13 7.65 8.00 21.00 0.75 3.31 7.29 0.05 0.08 0.07 0.03 0.04 3.4 6.5 0.33 211 0.01 1.11 8.8 1310 4.5 6.9 0.001 0.02 0.13 3.0 0.5 0.4 12.6 0.02 0.05 1.2 0.09 0.04 1.00 76 0.34 2.37 57 3.7

182 49.9124 ‐121.2695 5530324 624241 45 2.24 0.13 1.92 3.2 40 0.22 0.19 0.09 0.11 4.79 5.50 17.00 0.50 3.03 6.99 0.05 0.04 0.04 0.02 0.03 2.4 5.3 0.19 197 0.01 0.94 5.0 1080 4.6 4.3 0.001 0.01 0.11 1.9 0.2 0.4 8.7 0.02 0.03 0.9 0.07 0.02 0.33 72 0.22 1.37 38 1.5

183 49.9126 ‐121.2688 5530350 624294 121 4.05 0.24 2.54 4.6 80 0.33 0.29 0.20 0.24 5.98 9.20 25.00 0.65 4.12 7.17 0.05 0.02 0.04 0.03 0.05 3.0 8.8 0.58 244 0.01 0.88 12.5 900 3.8 6.8 0.001 0.02 0.10 3.6 0.2 0.3 15.4 0.01 0.08 0.9 0.10 0.02 0.61 89 0.27 2.48 109 1.0

184 49.9124 ‐121.2686 5530323 624306 90 4.93 0.15 2.08 4.0 80 0.24 0.24 0.19 0.19 6.24 6.70 20.00 0.69 3.23 8.22 0.05 0.02 0.04 0.02 0.04 2.9 7.2 0.39 216 0.01 1.19 9.4 1010 5.1 6.3 0.001 0.01 0.11 2.7 0.2 0.5 19.3 0.01 0.05 0.7 0.11 0.04 0.42 79 0.26 1.86 71 1.0

185 49.9121 ‐121.2680 5530301 624349 69 3.24 0.28 2.26 4.3 80 0.28 0.38 0.14 0.35 6.05 5.70 20.00 1.18 4.60 14.60 0.05 0.05 0.09 0.03 0.06 3.1 7.8 0.30 208 0.01 2.44 6.6 3550 9.5 13.0 0.001 0.02 0.15 2.5 0.5 0.9 14.0 0.02 0.07 1.0 0.18 0.06 2.18 94 0.35 1.76 111 2.7

186 49.9121 ‐121.2674 5530294 624393 45 2.25 0.17 2.44 3.3 50 0.20 0.17 0.10 0.11 5.04 7.20 21.00 0.72 3.19 6.35 0.05 0.05 0.04 0.03 0.03 2.6 5.9 0.31 167 0.01 0.95 8.0 2030 3.5 7.0 0.001 0.01 0.09 2.3 0.2 0.3 10.4 0.02 0.03 1.1 0.08 0.03 0.34 73 0.20 1.51 63 2.1

187 49.9118 ‐121.2670 5530263 624421 48 3.77 0.24 1.21 2.4 70 0.17 0.25 0.16 0.25 8.33 6.10 17.00 0.55 2.93 7.52 0.05 0.02 0.03 0.02 0.03 3.7 4.6 0.26 503 0.01 0.87 5.8 1060 4.6 5.8 0.001 0.01 0.09 1.7 0.2 0.5 13.3 0.01 0.05 0.4 0.09 0.04 0.47 68 0.19 1.78 67 0.6

188 49.9119 ‐121.2665 5530279 624462 96 2.71 0.33 2.68 2.5 110 0.29 0.17 0.23 0.30 11.05 9.40 26.00 0.81 2.99 7.78 0.05 0.03 0.06 0.03 0.04 4.1 8.5 0.50 485 0.01 1.07 13.1 1140 5.4 7.1 0.001 0.01 0.09 3.3 0.2 0.5 18.6 0.01 0.03 0.6 0.12 0.05 0.75 67 0.13 3.28 135 1.5

189 49.9125 ‐121.2647 5530349 624585 289 7.84 0.20 2.24 2.3 310 0.32 0.14 0.34 0.21 15.90 10.30 28.00 0.70 2.80 5.91 0.05 0.02 0.04 0.02 0.05 11.6 8.1 0.69 511 0.02 0.48 15.4 460 4.4 5.5 0.006 0.02 0.09 3.5 0.5 0.3 35.2 0.01 0.04 0.3 0.08 0.05 2.50 61 0.11 11.60 76 0.6

190 49.9129 ‐121.2639 5530395 624644 89 6.15 0.59 2.48 3.0 130 0.37 0.18 0.28 0.40 13.15 8.70 24.00 0.70 3.15 7.86 0.05 0.03 0.08 0.03 0.04 5.4 8.1 0.43 304 0.01 1.15 11.3 530 8.7 6.6 0.001 0.02 0.11 2.8 0.3 0.5 32.6 0.01 0.07 0.3 0.12 0.04 0.95 69 0.23 5.12 126 1.4

191 49.9130 ‐121.2632 5530405 624696 175 2.28 0.31 2.07 2.1 170 0.20 0.08 0.37 0.40 13.15 6.80 25.00 0.53 2.50 5.65 0.05 0.02 0.06 0.02 0.04 6.1 6.2 0.47 212 0.01 0.75 11.3 460 3.3 3.9 0.001 0.02 0.10 2.6 0.3 0.3 34.6 0.01 0.01 0.3 0.10 0.03 0.76 63 0.09 5.14 73 0.8

192 49.9137 ‐121.2627 5530488 624730 2350 5.96 0.59 2.49 6.8 330 0.53 0.18 0.54 0.57 17.25 13.20 27.00 1.02 3.08 6.92 0.09 0.02 0.03 0.02 0.08 20.8 10.1 0.76 729 0.02 0.73 21.0 700 12.3 10.7 0.004 0.02 0.13 4.9 0.8 0.4 51.3 0.01 0.19 0.4 0.10 0.07 4.39 63 0.32 19.60 139 0.7

193 49.9136 ‐121.2611 5530476 624843 169 5.88 0.59 1.82 4.0 210 0.27 0.18 0.38 0.34 11.05 9.50 26.00 0.70 3.45 8.44 0.05 0.02 0.06 0.03 0.04 6.1 6.7 0.53 688 0.01 0.85 11.6 480 7.6 6.9 0.001 0.03 0.10 2.4 0.3 0.4 39.0 0.01 0.11 0.2 0.11 0.03 0.94 71 0.20 4.97 115 0.7

ppm ppm

Cu Mo

number of values 158 158 Note:  Samples PS1 to PS4 not included in this analyses

maximum 5320 48

minimum 20 1

mean 640 7

median 294 7

standard deviation 895 6

skewness 2.46 3.43

kurtosis 6.59 18.90

geometric mean 300 6

25 percentile 126 3.62

50 percentile 294 7.13

75 pecentile 696 9.34

90 percentile 1827 12.22

95 percentile 2825 12.80

98 percentile 3367 17.80

100 percentile 5320 23.60

mean + 1 x StDev 1535 13

mean + 2 x StDev 2430 19



SPIUS 2017 SOIL SURVEY: CORRELATION COEFFICIENT MATRIX

Cu Mo Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Fe Ga Ge Hf Hg In K La Li Mg Mn Na Nb Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr
Cu 1

Mo 0.322065 1

Ag 0.323218 0.303813 1

Al ‐0.00206 0.08109 0.244516 1

As 0.33798 0.33935 0.126097 0.098391 1

Ba 0.495088 0.258995 0.269059 0.052214 ‐0.01523 1

Be 0.681665 0.303489 0.520386 0.296767 0.223039 0.599592 1

Bi 0.011157 0.383404 0.164107 0.076588 0.363441 ‐0.09218 0.060166 1

Ca 0.423726 0.185516 0.236683 0.048669 ‐0.13464 0.787973 0.477463 ‐0.10737 1

Cd 0.440486 0.124961 0.466587 0.003517 ‐0.0952 0.602276 0.614853 ‐0.00012 0.575425 1

Ce 0.616767 0.581015 0.452758 0.24713 0.274876 0.531863 0.63199 0.223065 0.480277 0.410418 1

Co 0.328548 0.353946 0.517522 0.346347 0.038362 0.541949 0.5905 0.105629 0.581428 0.59665 0.685316 1

Cr 0.087971 0.155376 0.164634 0.457556 ‐0.1018 0.34727 0.217 ‐0.14955 0.449586 0.252516 0.340034 0.593628 1

Cs 0.480313 0.31196 0.365732 0.203017 0.69328 0.246517 0.572669 0.197686 0.052468 0.295522 0.398621 0.30263 0.053322 1

Fe 0.062068 0.494602 0.26376 0.443174 0.279116 0.210985 0.218106 0.438381 0.117903 0.141814 0.28435 0.442991 0.351999 0.341981 1

Ga ‐0.07858 0.109867 0.289099 0.186987 ‐0.07977 0.119676 0.163214 0.134411 ‐0.02503 0.187699 ‐0.0206 0.157544 0.113747 0.292855 0.510206 1

Ge 0.670641 0.373122 0.316443 0.096497 0.071384 0.517191 0.598566 0.005744 0.515692 0.394498 0.583313 0.386588 0.151313 0.274898 0.121554 0.063882 1

Hf ‐0.16865 ‐0.07157 0.022978 0.526576 ‐0.06804 ‐0.23368 0.012922 ‐0.00467 ‐0.29636 ‐0.15063 ‐0.1455 ‐0.13917 ‐0.00594 ‐0.04293 0.065604 0.188959 ‐0.11673 1

Hg ‐0.23831 0.026195 0.181859 0.572497 0.02231 ‐0.26311 0.029626 0.112317 ‐0.20061 ‐0.13229 0.028564 ‐0.05383 ‐0.02116 0.02524 0.135577 0.102531 ‐0.04094 0.452172 1

In 0.27343 0.501869 0.36925 0.454527 0.59356 0.036464 0.364276 0.630375 ‐0.05565 0.076137 0.422661 0.266328 0.084793 0.559331 0.676108 0.289204 0.214199 0.097853 0.263579 1

K 0.258248 0.312852 0.173229 0.192087 0.195381 0.549933 0.217318 0.198607 0.401818 0.216159 0.444057 0.497952 0.271892 0.241572 0.484633 0.117447 0.313799 ‐0.2272 ‐0.20357 0.289691 1

La 0.75774 0.404571 0.491844 0.03491 0.080755 0.655529 0.773129 0.035963 0.625762 0.619396 0.733085 0.514245 0.186691 0.349351 0.068816 ‐0.0015 0.755867 ‐0.12796 ‐0.05557 0.172837 0.225021 1

Li 0.375192 0.125988 0.248775 0.247492 0.10216 0.543576 0.574731 ‐0.03888 0.359514 0.439837 0.316715 0.40328 0.375187 0.550293 0.35505 0.461075 0.310639 ‐0.10131 ‐0.16118 0.296837 0.288338 0.335313 1

Mg 0.280958 0.214239 0.132462 0.423147 0.006308 0.557217 0.290709 ‐0.05194 0.590596 0.227789 0.448053 0.619955 0.731142 0.131365 0.452854 0.135168 0.309531 ‐0.21282 ‐0.18326 0.196789 0.671863 0.254091 0.441869 1

Mn 0.352351 0.32258 0.493599 0.122144 ‐0.00721 0.540429 0.55179 0.106056 0.503979 0.69705 0.637161 0.766398 0.291801 0.326268 0.228652 0.168595 0.383089 ‐0.11548 0.007719 0.154024 0.375802 0.625102 0.320818 0.321792 1

Na 0.064915 0.017724 ‐0.0039 0.277658 ‐0.0523 0.345821 0.100273 ‐0.06006 0.409694 0.024734 0.230892 0.283085 0.300473 ‐0.08246 0.104857 0.019681 0.149975 ‐0.00384 0.021181 ‐0.00874 0.310187 0.129937 0.145419 0.46171 0.102317 1

Nb ‐0.24812 ‐0.10885 0.07751 0.243109 ‐0.13695 ‐0.13004 0.047595 0.062624 ‐0.29224 ‐0.00786 ‐0.27505 ‐0.1964 ‐0.17749 0.131559 0.224354 0.751943 ‐0.16478 0.553087 0.312699 0.140075 ‐0.21353 ‐0.19469 0.247002 ‐0.2585 ‐0.10754 ‐0.06548 1

Ni 0.396209 0.172829 0.265015 0.379785 0.015971 0.579489 0.502078 ‐0.13373 0.604863 0.439467 0.491879 0.679696 0.84861 0.271602 0.27397 0.120716 0.371931 ‐0.1393 ‐0.1795 0.140239 0.389822 0.421288 0.613195 0.805405 0.423609 0.339516 ‐0.21722 1

P ‐0.04811 ‐0.05261 0.209929 0.253052 0.11019 ‐0.0872 0.065438 0.387831 ‐0.04404 0.078898 0.073413 0.149163 ‐0.03592 0.089425 0.263047 0.003565 ‐0.00946 0.088957 0.311754 0.306382 0.1659 0.007969 ‐0.05115 ‐0.04063 0.208609 ‐0.05732 0.016038 ‐0.07397 1

Pb ‐0.03659 0.115882 0.4154 0.125049 0.074022 0.260136 0.323882 0.281841 0.109465 0.320024 0.192182 0.295176 0.008884 0.34855 0.282115 0.581896 0.088436 0.064944 0.154737 0.291301 0.175951 0.159787 0.380457 0.03558 0.361471 0.019732 0.502185 0.119145 0.157828 1

Rb 0.251557 0.161489 0.393403 0.106566 0.218887 0.356511 0.426312 0.245974 0.268021 0.498279 0.382034 0.57902 0.17002 0.588742 0.38301 0.341346 0.214361 ‐0.20258 ‐0.14893 0.340095 0.600916 0.287009 0.500411 0.348924 0.591452 0.042146 0.028825 0.33932 0.249258 0.440235 1

Re 0.432545 0.366445 0.342702 ‐0.07309 ‐0.03044 0.492565 0.418269 ‐0.00776 0.601946 0.373253 0.507319 0.374457 0.106725 0.15978 0.024264 ‐0.0542 0.423685 ‐0.14582 ‐0.03305 0.013707 0.181285 0.663668 0.170142 0.176292 0.456394 0.124833 ‐0.22705 0.232633 ‐0.03271 0.036691 0.151691 1

S 0.01601 0.16062 0.227021 0.11948 ‐0.08884 0.484691 0.123055 0.051085 0.300376 0.209924 0.236422 0.263412 0.089631 0.006358 0.196101 0.08192 0.241639 ‐0.03292 0.045537 0.068906 0.529965 0.211883 0.118061 0.190552 0.237897 0.326444 ‐0.07837 0.116839 0.086222 0.087617 0.188997 0.294044 1

Sb 0.06053 0.042802 0.103288 0.243486 0.170161 0.05186 0.100502 0.043747 0.019694 0.019253 0.054725 ‐0.03639 ‐0.12332 0.160952 0.073753 ‐0.01755 ‐0.08792 0.148302 0.144636 0.144528 0.077443 0.002889 ‐0.01889 ‐0.01106 0.01445 0.204385 0.179676 ‐0.10987 0.03463 0.030155 0.045208 ‐0.00622 0.047808 1

Sc 0.500518 0.511895 0.252739 0.4589 0.380482 0.354358 0.446819 0.203037 0.232294 0.118323 0.549776 0.500736 0.441275 0.415008 0.626067 0.169827 0.444859 0.018507 ‐0.01765 0.598335 0.592337 0.339068 0.336527 0.677985 0.230827 0.181618 ‐0.11432 0.524957 0.01911 0.058989 0.327601 0.09351 0.067942 0.031676 1

Se 0.535327 0.508378 0.49519 0.166457 0.225753 0.428753 0.503718 0.208088 0.428882 0.361858 0.643701 0.51034 0.147739 0.337279 0.284509 0.057802 0.650777 ‐0.11706 0.101431 0.414482 0.414276 0.632118 0.192748 0.304989 0.424036 0.185535 ‐0.20839 0.302494 0.122942 0.120361 0.289684 0.553395 0.391472 ‐0.02888 0.436622 1

Sn 0.034543 0.130082 0.281713 0.015662 0.031627 0.187001 0.293927 0.146886 ‐0.01016 0.278183 0.037511 0.127908 0.032261 0.38207 0.25649 0.699924 ‐0.01626 0.219971 ‐0.00478 0.189961 0.046288 0.15269 0.402179 ‐0.0329 0.240933 ‐0.10182 0.670337 0.1003 0.004035 0.610595 0.332665 0.061197 ‐0.04561 0.045349 0.104222 0.028275 1

Sr 0.32817 0.192786 0.236588 ‐0.04644 ‐0.19429 0.823931 0.410598 ‐0.12311 0.902101 0.557019 0.420713 0.50468 0.318973 0.014099 0.086927 0.0086 0.496087 ‐0.26463 ‐0.16233 ‐0.12438 0.436599 0.598657 0.31342 0.430802 0.504029 0.351975 ‐0.24142 0.455201 ‐0.06892 0.169544 0.241307 0.625903 0.561473 ‐0.03952 0.129477 0.435623 0.019038 1

Ta ‐0.15121 ‐0.07517 ‐0.02578 0.372322 ‐0.02779 ‐0.26138 ‐0.03214 0.055724 ‐0.3153 ‐0.15295 ‐0.15949 ‐0.22273 ‐0.16393 0.043994 0.004123 0.113208 ‐0.11394 0.696296 0.390332 0.135777 ‐0.24038 ‐0.16029 ‐0.11101 ‐0.32731 ‐0.1684 ‐0.0896 0.482308 ‐0.29564 0.099979 0.0788 ‐0.14391 ‐0.13813 ‐0.02491 0.320239 ‐0.11227 ‐0.11913 0.156188 ‐0.2737 1

Te 0.067793 0.2753 0.152529 0.121819 0.290813 0.146938 0.076357 0.658044 0.233771 0.051523 0.313454 0.24635 0.077928 0.046524 0.351673 ‐0.03752 0.13095 ‐0.19244 0.006751 0.453342 0.384065 0.09302 0.002969 0.305512 0.129785 0.156898 ‐0.20437 0.177959 0.276143 0.33819 0.237003 0.068436 0.098354 ‐0.00843 0.250031 0.246672 ‐0.11248 0.148507 ‐0.16429 1

Th ‐0.07763 0.104545 ‐0.15202 0.303006 0.277421 ‐0.31152 ‐0.0519 0.380075 ‐0.42924 ‐0.3705 ‐0.04201 ‐0.14118 ‐0.11871 0.083648 0.329442 0.056001 ‐0.1357 0.502477 0.155037 0.410673 ‐0.00474 ‐0.23927 ‐0.06488 ‐0.101 ‐0.27555 ‐0.12557 0.274119 ‐0.18894 0.197826 0.045517 ‐0.11179 ‐0.31708 ‐0.25289 ‐0.00181 0.364879 ‐0.12931 0.10153 ‐0.4722 0.371607 0.150652 1

Ti ‐0.07712 ‐0.01755 0.06991 0.155153 ‐0.32871 0.241862 0.071575 ‐0.04874 0.141242 0.184854 ‐0.10894 0.140251 0.224904 ‐0.06159 0.347312 0.716897 ‐0.00504 0.20295 ‐0.04925 ‐0.02863 0.179927 ‐0.06349 0.316189 0.327656 0.086262 0.180078 0.639003 0.209019 ‐0.11756 0.410368 0.174748 ‐0.12101 0.006692 0.062591 0.169882 ‐0.12598 0.543711 0.117021 0.064559 ‐0.01914 ‐0.0034 1

Tl 0.451961 0.56413 0.423578 0.282177 0.374066 0.438985 0.582125 0.335959 0.273728 0.358214 0.705508 0.601696 0.200245 0.592708 0.460116 0.165982 0.364081 ‐0.04737 0.067674 0.519508 0.573868 0.505512 0.383441 0.398851 0.633988 0.045452 ‐0.06157 0.371142 0.2004 0.360335 0.622515 0.336235 0.184759 0.089755 0.649029 0.50142 0.332244 0.257167 ‐0.08265 0.274849 0.141653 0.048916 1

U 0.830858 0.294917 0.458791 0.017668 0.126853 0.535052 0.735363 0.051798 0.519182 0.606776 0.60644 0.416283 0.105583 0.367238 0.013546 ‐0.06281 0.673914 ‐0.07689 ‐0.08822 0.190637 0.183609 0.901442 0.291124 0.178865 0.487102 0.064594 ‐0.19789 0.354502 0.05807 0.035442 0.265844 0.593986 0.149041 0.011644 0.339672 0.585152 0.097966 0.462853 ‐0.06923 0.038217 ‐0.17841 ‐0.1042 0.425499 1

V ‐0.01789 0.268381 ‐0.03117 0.362125 0.156576 0.036891 ‐0.0608 0.17748 0.042724 ‐0.10163 0.047633 0.249052 0.5045 0.108659 0.745765 0.391935 ‐0.04879 0.083398 ‐0.02671 0.367208 0.303466 ‐0.15576 0.18373 0.510804 ‐0.05057 0.145588 0.133254 0.316943 0.001866 0.015065 0.162018 ‐0.18003 ‐0.06796 ‐0.04524 0.601833 ‐0.03063 0.13924 ‐0.05711 ‐0.04417 0.167038 0.320293 0.432546 0.202958 ‐0.15646 1

W 0.036764 0.212388 0.068758 0.058687 0.03284 ‐0.07838 0.010555 0.199388 ‐0.08132 0.014691 0.084237 0.150855 ‐0.01806 0.033287 0.219609 0.002634 0.122254 ‐0.02092 ‐0.01037 0.175324 0.186278 ‐0.03054 ‐0.07198 0.08974 ‐0.0075 ‐0.05681 ‐0.0707 ‐0.05358 0.082255 0.000919 0.143226 ‐0.06125 0.108935 ‐0.02041 0.209083 0.13653 ‐0.08341 ‐0.0529 0.050802 0.187887 0.159875 0.021517 0.095073 ‐0.0123 0.139111 1

Y 0.798145 0.43013 0.462964 0.051531 0.112146 0.662919 0.770785 0.02877 0.644709 0.615755 0.753303 0.537607 0.230003 0.356166 0.095443 ‐0.04891 0.746436 ‐0.14339 ‐0.09604 0.188602 0.269163 0.9792 0.336665 0.325985 0.614047 0.143975 ‐0.2567 0.467197 ‐0.01015 0.085593 0.283486 0.683678 0.207729 0.001763 0.408153 0.636432 0.09813 0.600078 ‐0.18123 0.107144 ‐0.23942 ‐0.07059 0.531922 0.917455 ‐0.10708 0.008134 1

Zn 0.337467 0.087175 0.395273 0.158785 0.076046 0.424072 0.497827 0.111374 0.395996 0.735663 0.325068 0.61161 0.381951 0.4243 0.329782 0.273581 0.206447 ‐0.16357 ‐0.17681 0.26138 0.383242 0.306315 0.611785 0.415522 0.542469 0.078292 0.036117 0.555564 0.144205 0.430592 0.681187 0.125663 0.096418 0.015054 0.289174 0.193799 0.288705 0.319848 ‐0.1666 0.22125 ‐0.16809 0.286101 0.42374 0.329137 0.153573 0.14754 0.327528 1

Zr ‐0.23785 ‐0.12839 ‐0.00062 0.491804 ‐0.12396 ‐0.26863 ‐0.02837 0.011285 ‐0.32863 ‐0.15847 ‐0.23376 ‐0.19626 ‐0.05155 ‐0.0614 0.062334 0.284058 ‐0.16498 0.966981 0.442772 0.078146 ‐0.26583 ‐0.20115 ‐0.07872 ‐0.25443 ‐0.16227 ‐0.04222 0.65872 ‐0.18218 0.103594 0.140906 ‐0.21132 ‐0.1954 ‐0.0565 0.121094 ‐0.04814 ‐0.18369 0.286162 ‐0.28799 0.726044 ‐0.18434 0.4965 0.278371 ‐0.10921 ‐0.14361 0.074387 ‐0.01833 ‐0.22398 ‐0.16115 1



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
CRU-31 Fine crushing  - 70% <2mm
SPL-21 Split sample - riffle splitter
PUL-31 Pulverize split to 85% <75 um

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-OG46 ICP-AESOre Grade Elements - AquaRegia
Cu-OG46 ICP-AESOre Grade Cu - Aqua Regia
ME-MS41 Ultra Trace Aqua Regia ICP-MS
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To:

CERTIFICATE OF ANALYSIS    VA17214351 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#1001 0.32 9.57 0.38 1.6 0.04 <10 120 0.05 0.92 0.07 0.39 4.70 5.4 7 0.15
#1002 0.24 0.67 0.56 1.5 <0.02 <10 210 0.20 0.33 1.04 0.23 19.15 3.1 7 0.45
#1003 0.24 0.64 0.52 2.5 <0.02 <10 150 0.13 0.42 0.15 0.09 18.20 3.1 6 0.34

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#1001 >10000 2.43 1.91 <0.05 0.03 0.04 0.178 0.08 2.3 1.4 0.15 98 6.04 0.05 0.16
#1002 766 1.18 2.67 <0.05 <0.02 0.01 0.023 0.13 9.0 2.4 0.15 274 7.01 0.05 <0.05
#1003 705 0.97 2.25 <0.05 0.02 0.01 0.022 0.10 8.3 2.2 0.18 192 3.97 0.06 <0.05

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#1001 3.1 160 1.8 3.5 0.004 1.35 0.48 1.1 6.8 0.6 8.5 <0.01 0.36 0.7 0.023
#1002 2.3 380 21.2 5.2 0.003 0.10 0.09 1.9 0.3 <0.2 24.2 <0.01 0.08 1.5 0.010
#1003 2.1 360 3.8 3.4 0.002 0.12 0.20 1.3 0.4 <0.2 12.2 <0.01 0.10 1.4 <0.005

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 Cu-OG46
Tl U V W Y Zn Zr Cu

ppm ppm ppm ppm ppm ppm ppm %
0.02 0.05 1 0.05 0.05 2 0.5 0.001

#1001 0.02 0.63 15 0.19 1.58 41 0.6 1.435
#1002 0.05 0.56 14 <0.05 6.09 58 <0.5
#1003 0.02 0.91 12 <0.05 5.34 33 0.5

***** See Appendix Page for comments regarding this certificate *****
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CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
CRU-31Applies to Method: Cu-OG46 LOG-22 ME-MS41
ME-OG46 PUL-31 SPL-21 WEI-21
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GEOCHEMICAL PROCEDURE

ME- ICP61
TRACE LEVEL METHODS USING CONVENTIONAL  
ICP- AES ANALYSIS

REVISION 06.02 | APR 20, 2009 WWW.ALSGLOBAL.COM

SAMPLE DECOMPOSITION
HNO3 -HClO4 -HF-HCl digestion, HCl Leach (GEO-4ACID)

ANALYTICAL METHOD
Inductively Coupled Plasma - Atomic Emission Spectroscopy (ICP - AES)

A prepared sample (0.25 g) is digested with perchloric, nitric, hydrofluoric and hydrochloric acids. The residue is 
topped up with dilute hydrochloric acid and the resulting solution is analyzed by inductively coupled plasma-atomic 
emission spectrometry. Results are corrected for spectral interelement interferences.

NOTE: Four acid digestions are able to dissolve most minerals; however, although the term “near- total ” is 
used, depending on the sample matrix, not all elements are quantitatively extracted.

ELEMENT SYMBOL UNITS LOWER LIMIT UPPER LIMIT DEFAULT OVER-
LIMIT METHOD

Silver Ag ppm 0.5 100 Ag-OG62

Aluminum Al % 0.01 50

Arsenic As ppm 5 10,000

Barium Ba ppm 10 10,000

Beryllium Be ppm 0.5 1,000

Bismuth Bi ppm 2 10,000

Calcium Ca % 0.01 50

Cadmium Cd ppm 0.5 500

Cobalt Co ppm 1 10,000 Co-OG62

Chromium Cr ppm 1 10,000

Copper Cu ppm 1 10,000 Cu-OG62

Iron Fe % 0.01 50

Gallium Ga ppm 10 10,000

Potassium K % 0.01 10

Lanthanum La ppm 10 10,000

Magnesium Mg % 0.01 50

Manganese Mn ppm 5 100,000



ME- ICP61

WWW.ALSGLOBAL.COM

ELEMENT SYMBOL UNITS LOWER LIMIT UPPER LIMIT DEFAULT OVER-
LIMIT METHOD

Molybdenum Mo ppm 1 10,000 Mo-OG62

Sodium Na % 0.01 10

Nickel Ni ppm 1 10,000 Ni-OG62

Phosphorus P ppm 10 10,000

Lead Pb ppm 2 10,000 Pb-OG62

Sulphur S % 0.01 10

Antimony Sb ppm 5 10,000

Scandium Sc ppm 1 10,000

Strontium Sr ppm 1 10,000

Thorium Th ppm 20 10,000

Titanium Ti % 0.01 10

Thallium Tl ppm 10 10,000

Uranium U ppm 10 10,000

Vanadium V ppm 1 10,000

Tungsten W ppm 10 10,000

Zinc Zn ppm 2 10,000 Zn-OG62

ELEMENT SYMBOL UNITS LOWER LIMIT UPPER LIMIT DEFAULT OVER-
LIMIT METHOD

Lithium Li ppm 10 10,000

Niobium Nb ppm 5 2,000

Rubidium Rb ppm 10 10,000

Selenium Se ppm 10 1,000

Tin Sn ppm 10 10,000

Tantalum Ta ppm 10 10,000

Tellurium Te ppm 10 10,000

Yttrium Y ppm 10 10,000

Zirconium Zr ppm 5 500

ELEMENTS LISTED BELOW ARE AVAILABLE UPON REQUEST

REVISION 06.02 | APR 20, 2009



Geochemical Procedure

me- mS41
ultra- trace level methodS uSinG icP- mS and icP- aeS

Revision 04.00 | sep 20, 2006 www.alsglobal.com

SamPle decomPoSition
Aqua Regia Digestion (geo-aR01)

analytical method
Inductively Coupled  Plasma-Atomic Emission Spectroscopy (icp-aes)  
Inductively Coupled Plasma - Mass Spectrometry (icp-ms)

a prepared sample (0.50 g) is digested with aqua regia in a graphite heating block. after cooling, the resulting 
solution is diluted to with deionized water, mixed and analyzed by inductively coupled plasma-atomic emission 
spectrometry. Following this analysis, the results are reviewed for high concentrations of bismuth, mercury, 
molybdenum, ment spectral interferences.

element Symbol unitS lower limit uPPer limit

silver ag ppm 0.01 100

aluminum al % 0.01 25

arsenic as ppm 0.1 10 000

gold au ppm 0.2 25

boron b ppm 10 10 000

barium ba ppm 10 10 000

beryllium be ppm 0.05 1 000

bismuth bi ppm 0.01 10 000

calcium ca % 0.01 25

cadmium cd ppm 0.01 1 000

cerium ce ppm 0.02 500

cobalt co ppm 0.1 10 000

chromium cr ppm 1 10 000

cesium cs ppm 0.05 500

copper cu ppm 0.2 10 000

iron Fe % 0.01 50

gallium ga ppm 0.05 10 000

germanium ge ppm 0.05 500

Hafnium Hf ppm 0.02 500



me- mS41

www.alsglobal.com

element Symbol unitS lower limit uPPer limit

mercury Hg ppm 0.01 10 000

indium in ppm 0.005 500

potassium K % 0.01 10

lanthanum la ppm 0.2 10 000

lithium li ppm 0.1 10 000

magnesium mg % 0.01 25

manganese mn ppm 5 50 000

molybdenum mo ppm 0.05 10 000

sodium na % 0.01 10

niobium nb ppm 0.05 500

nickel ni ppm 0.2 10 000

phosphorus p ppm 10 10 000

lead pb ppm 0.2 10 000

Rubidium Rb ppm 0.1 10 000

Rhenium Re ppm 0.001 50

sulphur s % 0.01 10

antimony sb ppm 0.05 10 000

scandium sc ppm 0.1 10 000

selenium se ppm 0.2 1 000

Tin sn ppm 0.2 500

strontium sr ppm 0.2 10 000

Tantalum Ta ppm 0.01 500

Tellurium Te ppm 0.01 500

Thorium Th ppm 0.2 10000

Titanium Ti % 0.005 10

Thallium Tl ppm 0.02 10 000

Uranium U ppm 0.05 10 000

vanadium v ppm 1 10 000

Tungsten w ppm 0.05 10 000

Yttrium Y ppm 0.05 500

Zinc Zn ppm 2 10 000

Zirconium Zr ppm 0.5 500

NOTE: in the majority of geological matrices, data reported from an aqua regia leach should be considered as 
representing only the leachable portion of the particular analyte.

Revision 04.00 | sep 20, 2006



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

Au-AA23 AASAu 30g FA-AA finish
ME-ICP61 ICP-AES33 element four acid ICP-AES

CERTIFICATE   VA16174079

This report is for 5 Soil samples submitted to our lab in Vancouver, BC, Canada on 
12-OCT-2016.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

    Page:  1
Total # Pages: 2  (A - C)

Plus Appendix Pages
Finalized Date: 27-OCT-2016

Account: BRIBRU

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****
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CERTIFICATE OF ANALYSIS    VA16174079 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 Au-AA23 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61
Recvd Wt. Au Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga

kg ppm ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm
0.02 0.005 0.5 0.01 5 10 0.5 2 0.01 0.5 1 1 1 0.01 10

PS1 0.40 <0.005 0.9 7.65 13 800 1.1 <2 2.31 0.8 18 43 2210 4.86 20
PS2 0.54 0.013 0.5 7.53 32 1160 1.0 <2 2.12 0.5 11 33 2850 6.52 30
PS3 0.34 <0.005 0.9 7.92 5 650 0.8 <2 3.04 <0.5 17 71 129 4.99 20
PS4 0.60 <0.005 0.9 8.03 <5 770 1.0 <2 2.32 1.0 26 66 721 5.29 20
PB1 0.74 0.031 <0.5 7.34 442 780 1.3 5 2.58 <0.5 46 279 121 6.64 20

***** See Appendix Page for comments regarding this certificate *****
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CERTIFICATE OF ANALYSIS    VA16174079 

Sample Description

Method
Analyte
Units
LOR 

ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61
K La Mg Mn Mo Na Ni P Pb S Sb Sc Sr Th Ti
% ppm % ppm ppm % ppm ppm ppm % ppm ppm ppm ppm %

0.01 10 0.01 5 1 0.01 1 10 2 0.01 5 1 1 20 0.01

PS1 0.88 20 1.07 942 14 1.98 20 1170 14 0.05 <5 14 402 <20 0.40
PS2 1.59 10 1.80 1735 53 1.73 19 1060 36 0.03 <5 16 420 <20 0.60
PS3 0.81 10 1.80 819 4 2.00 29 1010 7 0.02 <5 18 369 <20 0.43
PS4 0.88 20 1.43 1610 11 1.72 28 1850 12 0.06 <5 18 324 <20 0.45
PB1 1.17 10 3.78 1405 2 1.73 251 1120 7 0.05 <5 28 335 <20 0.78

***** See Appendix Page for comments regarding this certificate *****
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CERTIFICATE OF ANALYSIS    VA16174079 

Sample Description

Method
Analyte
Units
LOR 

ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61
Tl U V W Zn

ppm ppm ppm ppm ppm
10 10 1 10 2

PS1 <10 <10 110 <10 234
PS2 <10 <10 181 10 265
PS3 <10 <10 151 <10 140
PS4 <10 <10 130 <10 438
PB1 10 <10 199 10 131

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA16174079 

CERTIFICATE COMMENTS

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
Au-AA23Applies to Method: LOG-22 ME-ICP61 SCR-41
WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   KL17141940

This report is for 26 Soil samples submitted to our lab in Kamloops, BC, Canada on 
11-JUL-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

    Page:  1
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 20-JUL-2017

This copy reported on 
21-JUL-2017

Account: BRIBRU

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

23 0.16 0.63 3.53 8.2 <0.02 <10 200 0.51 0.32 0.41 0.27 12.85 15.5 29 0.92
24 0.13 0.60 2.46 7.9 <0.02 <10 230 0.48 0.31 0.32 0.45 12.35 9.0 17 1.09
25 0.17 0.32 3.16 3.2 <0.02 <10 260 0.41 0.17 0.69 0.20 17.55 15.8 34 0.99
26 0.17 0.36 3.15 4.7 <0.02 <10 240 0.41 0.31 0.47 0.27 20.1 18.3 28 0.67
27 0.17 0.40 2.16 3.8 <0.02 <10 610 0.31 0.31 0.46 0.33 15.85 10.1 19 0.77

28 0.14 0.58 2.99 3.3 <0.02 <10 160 0.46 0.22 0.37 0.65 20.2 22.5 31 1.12
29 0.29 0.08 0.95 7.3 <0.02 <10 90 0.17 0.20 0.21 0.05 13.30 6.3 16 0.42
40 0.13 0.23 2.82 3.8 <0.02 <10 110 0.41 0.25 0.28 0.42 12.30 15.9 30 1.18
41 0.18 0.26 1.81 3.0 <0.02 <10 60 0.32 0.28 0.16 0.29 9.12 6.5 13 0.83
42 0.16 0.17 1.63 3.5 <0.02 <10 50 0.23 0.19 0.16 0.32 7.58 5.8 12 0.55

43 0.15 0.60 2.74 5.8 <0.02 <10 100 0.52 0.48 0.13 0.76 21.1 17.8 16 1.87
44 0.11 0.31 3.36 4.7 <0.02 <10 70 0.40 0.44 0.14 0.14 10.40 11.2 28 1.13
45 0.08 0.26 2.92 3.6 <0.02 <10 50 0.23 0.18 0.15 0.12 7.90 7.8 29 0.67
46 0.10 0.51 3.68 3.8 <0.02 <10 50 0.41 0.27 0.12 0.15 9.46 6.7 23 1.02
47 0.12 0.50 3.06 7.0 <0.02 <10 50 0.31 0.28 0.12 0.09 8.24 7.3 21 1.13

48 0.10 0.20 3.33 5.0 <0.02 <10 80 0.26 0.12 0.20 0.25 11.10 9.6 30 0.78
49 0.12 1.09 2.60 23.2 <0.02 <10 170 0.72 0.24 0.21 0.30 21.3 10.2 18 1.89
50 0.13 0.54 2.57 25.5 <0.02 <10 250 0.76 0.24 0.34 0.74 24.0 16.4 43 2.12
51 0.14 0.30 1.81 5.1 <0.02 <10 110 0.26 0.28 0.17 0.42 7.58 6.7 20 1.11
52 0.14 0.38 2.51 4.0 <0.02 <10 100 0.32 0.24 0.28 0.33 9.78 8.4 23 0.87

53 0.12 0.46 2.38 5.3 <0.02 <10 100 0.31 0.30 0.25 0.25 9.36 9.3 22 1.06
54 0.18 0.31 2.48 3.5 <0.02 <10 140 0.32 0.23 0.23 0.27 8.38 8.4 22 0.98
55 0.11 0.47 2.74 6.0 <0.02 <10 140 0.42 0.24 0.23 0.30 11.25 9.0 24 1.30
56 0.13 0.56 2.41 8.6 <0.02 <10 140 0.44 0.28 0.28 0.47 10.05 10.1 23 1.27
57 0.11 0.39 1.85 10.0 <0.02 <10 90 0.40 0.33 0.10 0.25 7.56 5.6 11 1.14

58 0.14 0.59 2.70 11.3 <0.02 <10 90 0.50 0.33 0.14 0.20 8.70 8.7 15 1.15

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

23 159.5 4.12 9.28 0.08 0.02 0.06 0.043 0.08 4.9 9.0 0.96 401 6.93 0.02 0.82
24 438 5.04 14.25 0.09 0.03 0.06 0.047 0.06 11.9 10.1 0.46 305 16.60 0.01 1.56
25 293 3.61 10.05 0.11 0.02 0.04 0.025 0.14 9.6 9.6 1.17 574 4.29 0.03 0.83
26 231 4.31 8.93 0.10 0.03 0.07 0.025 0.13 8.1 8.4 0.77 637 16.45 0.02 0.99
27 160.0 4.26 8.74 0.09 <0.02 0.02 0.029 0.25 9.1 12.5 0.74 408 9.49 0.03 0.67

28 103.0 3.61 10.50 0.09 0.02 0.04 0.025 0.14 8.7 13.8 0.88 1200 2.61 0.02 0.98
29 215 2.50 3.72 0.08 <0.02 0.01 0.014 0.08 4.2 3.3 0.33 220 23.6 0.01 0.39
40 77.2 4.90 14.65 0.08 0.06 0.03 0.038 0.05 5.3 11.8 0.70 469 3.35 0.02 1.74
41 38.3 3.69 11.80 0.06 0.02 0.06 0.025 0.03 4.7 7.0 0.24 236 3.63 0.01 1.25
42 51.2 2.51 5.71 0.06 <0.02 0.07 0.020 0.03 3.5 4.1 0.26 297 3.70 0.01 0.44

43 89.2 3.72 11.75 0.07 0.03 0.07 0.039 0.05 8.5 11.5 0.24 880 12.80 0.01 1.84
44 460 3.96 11.30 0.08 0.02 0.07 0.052 0.06 5.0 7.3 0.82 490 7.74 0.02 0.91
45 91.5 3.27 8.97 0.06 0.05 0.08 0.027 0.03 3.9 5.1 0.30 165 3.23 0.01 1.19
46 431 3.30 9.93 0.06 0.12 0.08 0.050 0.03 4.7 6.9 0.36 216 10.90 0.01 1.64
47 344 3.28 8.93 0.07 0.11 0.06 0.037 0.03 3.7 7.0 0.35 176 3.86 0.01 1.59

48 790 2.70 6.32 0.06 0.09 0.06 0.020 0.03 4.9 7.1 0.48 195 5.48 0.02 0.83
49 3100 3.22 10.95 0.11 0.03 0.03 0.035 0.05 19.4 9.5 0.47 353 9.21 0.01 1.20
50 2410 4.00 11.90 0.10 0.02 0.03 0.047 0.06 12.5 19.3 0.63 988 9.96 0.01 1.03
51 183.5 3.87 12.20 0.06 0.03 0.03 0.028 0.05 4.1 8.3 0.38 211 7.48 0.01 1.65
52 154.5 3.52 11.25 0.06 0.03 0.06 0.030 0.04 4.4 7.9 0.47 295 6.22 0.01 1.41

53 160.5 4.06 13.80 0.06 0.03 0.05 0.034 0.06 4.3 10.1 0.57 320 4.72 0.02 1.43
54 93.9 3.40 11.30 0.06 0.04 0.05 0.028 0.06 3.9 8.8 0.48 308 2.86 0.01 1.47
55 394 3.78 12.40 0.08 0.03 0.05 0.044 0.05 4.4 15.2 0.55 417 8.04 0.01 1.43
56 654 3.80 11.65 0.08 0.03 0.03 0.042 0.05 6.5 12.3 0.56 333 10.20 0.01 1.44
57 501 3.30 11.70 0.07 0.03 0.04 0.036 0.04 4.8 9.1 0.25 215 6.81 <0.01 1.72

58 201 3.77 10.15 0.07 0.02 0.07 0.039 0.05 4.1 11.3 0.34 422 8.22 <0.01 1.42
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

23 24.1 1390 9.5 10.7 <0.001 0.04 0.14 5.0 0.6 0.3 23.9 <0.01 0.29 0.7 0.120
24 9.8 710 7.7 10.4 0.011 0.08 0.16 2.8 2.1 0.5 30.6 <0.01 0.10 0.3 0.131
25 24.1 920 5.8 11.2 0.006 0.05 0.15 5.8 1.5 0.4 50.9 <0.01 0.10 0.4 0.130
26 16.3 750 8.8 8.7 0.008 0.08 0.15 3.8 1.8 0.3 47.7 <0.01 0.22 0.4 0.117
27 12.8 930 6.6 11.3 0.006 0.43 0.25 4.3 1.7 0.3 95.4 <0.01 0.11 0.3 0.100

28 18.5 1200 7.0 27.7 <0.001 0.06 0.14 3.7 0.9 0.4 27.0 <0.01 0.09 0.2 0.124
29 5.7 970 3.0 4.4 0.001 0.03 0.23 1.8 0.9 <0.2 9.6 <0.01 0.06 0.8 0.048
40 17.7 680 7.2 9.2 <0.001 0.03 0.12 5.0 0.5 0.6 20.2 <0.01 0.05 1.1 0.178
41 5.7 540 5.9 5.6 <0.001 0.04 0.13 1.6 0.5 0.5 17.1 <0.01 0.06 0.3 0.102
42 6.3 900 4.5 3.7 <0.001 0.04 0.14 1.2 0.4 0.2 13.3 <0.01 0.06 <0.2 0.048

43 7.6 780 11.4 14.1 0.001 0.05 0.31 3.0 1.0 0.8 13.8 0.03 0.07 1.1 0.111
44 13.3 860 5.4 11.1 <0.001 0.05 0.09 7.5 1.1 0.5 9.9 0.01 0.11 0.6 0.122
45 10.1 580 4.7 6.3 <0.001 0.04 0.11 3.0 0.6 0.4 12.0 0.03 0.03 0.6 0.100
46 9.2 900 6.4 7.5 <0.001 0.04 0.12 3.8 0.9 0.5 10.2 0.05 0.05 1.1 0.107
47 8.8 690 5.2 7.9 <0.001 0.04 0.11 3.3 0.7 0.5 9.0 0.04 0.05 1.4 0.109

48 18.6 590 3.2 5.5 <0.001 0.04 0.08 3.4 0.7 0.3 15.6 0.01 0.03 0.7 0.081
49 12.4 710 7.0 11.4 0.001 0.05 0.18 5.0 1.3 0.6 18.4 0.01 0.06 0.5 0.109
50 27.6 1000 6.9 16.6 0.001 0.04 0.22 5.2 0.9 0.7 27.3 <0.01 0.05 0.4 0.114
51 9.4 330 6.7 10.8 <0.001 0.03 0.15 3.1 0.4 0.6 15.5 <0.01 0.05 0.8 0.141
52 11.7 440 6.0 9.1 <0.001 0.04 0.13 3.2 0.5 0.5 21.5 <0.01 0.06 0.4 0.127

53 11.7 750 7.3 11.3 <0.001 0.04 0.14 3.3 0.5 0.6 21.4 <0.01 0.07 0.4 0.143
54 11.7 820 7.4 11.9 <0.001 0.03 0.13 3.2 0.3 0.6 22.5 <0.01 0.06 0.7 0.148
55 17.0 660 8.3 10.0 <0.001 0.03 0.18 3.8 0.5 0.6 21.7 <0.01 0.06 0.5 0.129
56 14.5 550 8.5 10.1 <0.001 0.04 0.15 3.4 0.7 0.6 23.0 <0.01 0.08 0.4 0.129
57 6.7 1090 7.8 8.3 <0.001 0.02 0.14 2.9 0.5 0.8 9.8 0.01 0.05 0.6 0.132

58 9.0 1610 8.3 10.2 <0.001 0.03 0.18 3.1 0.5 0.6 15.0 0.01 0.07 0.7 0.098
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

23 0.05 0.82 81 0.57 4.46 159 0.9
24 0.05 1.74 74 0.31 9.74 86 1.1
25 0.06 1.73 79 0.20 10.70 91 0.9
26 0.07 1.48 84 0.30 7.85 77 1.1
27 0.07 1.75 62 0.42 8.53 80 <0.5

28 0.06 1.18 75 0.79 8.87 229 0.8
29 0.03 0.73 31 0.57 3.79 33 <0.5
40 0.03 0.75 91 0.19 4.49 142 2.7
41 0.04 0.68 58 0.23 3.25 65 0.9
42 0.02 0.67 43 0.27 2.58 46 <0.5

43 0.07 2.55 58 1.12 6.38 226 1.5
44 0.07 1.32 99 0.85 5.44 111 0.9
45 0.03 0.54 96 0.31 2.50 47 2.1
46 0.05 5.09 72 0.30 4.01 73 5.7
47 0.04 1.06 75 0.24 2.90 54 5.3

48 0.03 1.01 76 0.14 3.70 123 3.5
49 0.06 5.28 74 0.24 17.70 90 1.1
50 0.08 3.07 81 0.26 12.80 221 0.6
51 0.03 0.58 81 0.28 3.03 110 1.7
52 0.04 0.79 75 0.24 3.62 65 1.4

53 0.04 0.68 83 0.25 3.34 88 1.1
54 0.04 0.51 76 0.22 2.61 105 1.8
55 0.05 0.63 82 0.19 3.04 132 1.3
56 0.04 1.09 78 0.24 5.58 168 1.0
57 0.05 1.14 71 0.23 2.41 103 1.5

58 0.06 0.64 65 0.26 2.23 103 1.0
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CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Kamloops located at 2953 Shuswap Drive, Kamloops, BC, Canada.
LOG-22Applies to Method: SCR-41 WEI-21

Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
ME-MS41Applies to Method:



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

Cu-AA05 AASCu (nonsulfide) - sulfuric
ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17159577

This report is for 26 Soil samples submitted to our lab in Vancouver, BC, Canada on 
31-JUL-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:
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This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
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Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****



    Page: 2 - A
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 18-AUG-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17159577 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

59 0.12 0.86 3.24 8.9 <0.02 <10 180 0.60 0.26 0.28 0.76 14.25 14.8 29 1.15
60 0.16 0.69 2.82 10.9 <0.02 <10 180 0.63 0.26 0.22 0.56 14.20 15.5 20 1.20
61 0.12 0.86 1.92 7.5 <0.02 <10 210 0.61 0.24 0.45 0.72 17.75 13.9 18 1.33
62 0.12 0.48 1.93 6.7 <0.02 <10 140 0.48 0.30 0.18 0.75 10.95 11.0 17 1.20
63 0.10 0.37 2.30 4.5 <0.02 <10 170 0.38 0.22 0.28 0.76 7.88 9.4 29 1.04

64 0.10 0.61 2.31 4.1 <0.02 <10 80 0.38 0.21 0.17 0.50 8.86 5.4 18 0.95
65 0.16 0.36 2.11 4.8 <0.02 <10 150 0.32 0.18 0.14 0.67 14.95 6.2 20 1.06
66 0.10 0.27 1.37 5.5 <0.02 <10 130 0.22 0.20 0.23 0.33 9.91 6.2 19 0.86
67 0.14 0.29 1.98 9.5 <0.02 <10 80 0.28 0.23 0.10 0.14 10.50 5.7 16 1.05
68 0.10 0.22 1.70 15.8 <0.02 <10 120 0.37 0.23 0.10 0.11 9.15 6.3 10 1.80

69 0.10 0.25 2.23 29.6 <0.02 <10 110 0.54 0.22 0.07 0.11 13.30 6.5 12 1.76
70 0.08 0.30 2.95 15.9 <0.02 <10 80 0.35 0.31 0.14 0.10 15.20 7.4 18 1.25
71 0.10 0.29 1.49 10.4 <0.02 <10 70 0.30 0.37 0.04 0.08 5.44 4.4 7 1.16
72 0.12 0.49 2.02 15.3 <0.02 <10 70 0.22 0.21 0.12 0.10 7.32 5.2 11 1.23
73 0.12 0.46 2.49 31.6 <0.02 <10 110 0.38 0.25 0.15 0.21 10.25 8.0 22 1.86

74 0.20 0.16 2.20 25.0 <0.02 <10 250 0.62 0.22 0.23 0.38 23.9 11.7 16 1.34
75 0.12 0.36 2.27 19.9 <0.02 <10 330 0.75 0.24 0.45 0.67 20.6 12.5 23 1.68
76 0.10 0.40 2.40 20.4 <0.02 <10 230 0.75 0.23 0.25 0.51 18.55 14.5 37 1.68
77 0.12 0.27 1.61 30.8 <0.02 <10 200 0.58 0.29 0.27 0.62 15.25 10.8 17 2.32
78 0.12 0.51 1.95 109.0 <0.02 <10 160 0.54 0.36 0.18 0.31 10.15 9.5 20 3.35

79 0.14 0.73 3.11 10.7 <0.02 <10 150 0.39 0.26 0.25 0.34 9.42 10.3 25 1.09
80 0.12 0.40 2.12 5.4 <0.02 <10 120 0.38 0.28 0.23 0.20 9.45 6.9 16 1.06
81 0.14 0.49 2.36 33.4 <0.02 <10 130 0.54 0.86 0.20 0.26 14.80 11.6 14 1.63
82 0.10 0.21 0.76 2.7 <0.02 <10 70 0.07 0.29 0.06 0.05 5.49 2.4 7 0.51
83 0.12 0.24 0.93 2.4 <0.02 <10 120 0.21 0.35 0.09 0.08 4.53 2.4 6 0.58

84 0.10 0.55 2.44 3.9 <0.02 <10 160 0.39 0.29 0.23 0.31 14.30 8.9 23 0.89
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

59 1005 3.45 9.16 0.05 0.05 0.04 0.034 0.06 5.7 12.1 0.60 456 4.92 0.02 1.33
60 1455 3.48 9.09 0.06 0.02 0.04 0.042 0.05 8.1 12.2 0.48 770 9.41 0.01 1.22
61 1800 3.11 9.24 0.09 0.02 0.05 0.031 0.06 17.5 11.7 0.46 1080 10.80 0.01 0.96
62 876 3.55 10.50 <0.05 0.02 0.04 0.035 0.05 6.0 12.2 0.42 525 8.17 0.01 1.54
63 203 3.66 10.15 <0.05 0.02 0.02 0.032 0.07 3.5 13.2 0.64 319 4.21 0.01 1.31

64 299 3.19 10.30 <0.05 0.02 0.04 0.029 0.04 3.9 9.5 0.33 202 8.88 0.01 1.45
65 666 3.49 9.93 0.05 0.02 0.04 0.031 0.05 7.7 10.5 0.47 228 12.10 0.01 1.28
66 300 3.30 11.25 <0.05 <0.02 0.03 0.026 0.04 5.5 7.5 0.39 203 9.33 0.02 1.30
67 309 3.31 10.85 <0.05 0.03 0.04 0.027 0.04 5.0 8.6 0.38 192 5.53 0.01 1.50
68 259 3.28 10.45 <0.05 <0.02 0.03 0.039 0.09 4.4 11.1 0.35 397 2.15 0.01 1.49

69 402 2.98 8.92 <0.05 0.04 0.04 0.034 0.07 5.1 9.9 0.26 502 3.60 0.01 1.20
70 697 3.34 9.33 <0.05 0.04 0.08 0.042 0.08 5.9 7.5 0.52 419 3.12 0.01 1.26
71 264 2.43 6.21 <0.05 0.02 0.03 0.013 0.05 2.8 9.5 0.18 114 3.56 0.01 0.65
72 413 3.05 10.30 <0.05 <0.02 0.04 0.044 0.06 3.5 6.6 0.44 244 3.18 0.01 1.10
73 944 3.61 10.75 <0.05 0.03 0.04 0.037 0.05 4.5 11.0 0.59 247 9.46 0.01 1.39

74 5320 4.36 10.35 0.11 0.02 <0.01 0.041 0.20 13.6 11.3 0.99 528 12.80 0.01 0.83
75 3410 3.64 9.71 0.08 <0.02 0.02 0.040 0.08 12.7 15.9 0.74 739 8.75 0.01 1.11
76 2170 3.88 10.60 0.06 <0.02 0.02 0.044 0.05 9.3 16.2 0.67 851 9.35 0.02 1.17
77 1890 3.08 7.69 0.06 <0.02 0.02 0.033 0.06 10.8 10.4 0.46 987 11.50 0.02 0.70
78 1210 3.69 8.55 <0.05 <0.02 0.05 0.044 0.06 5.2 9.4 0.31 424 12.55 0.01 0.77

79 303 4.14 10.65 <0.05 0.03 0.06 0.038 0.08 3.9 13.1 0.76 386 6.84 0.01 1.20
80 235 3.36 10.25 <0.05 0.02 0.05 0.029 0.06 4.9 8.6 0.40 407 8.62 0.01 1.34
81 563 6.68 11.40 0.06 0.02 0.05 0.083 0.10 6.0 15.8 0.53 483 12.50 0.01 1.61
82 20.3 1.64 8.77 <0.05 <0.02 0.02 0.011 0.04 2.8 2.2 0.17 143 3.31 0.01 1.15
83 32.1 2.21 8.11 <0.05 <0.02 0.04 0.012 0.06 2.4 2.3 0.18 258 2.16 0.01 1.11

84 176.5 3.75 11.15 <0.05 0.04 0.06 0.028 0.05 5.8 10.4 0.48 428 16.00 0.01 1.63
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

59 23.6 770 7.1 11.7 0.001 0.03 0.22 3.7 0.9 0.7 19.5 0.01 0.10 0.6 0.127
60 17.1 840 7.5 10.2 0.002 0.04 0.18 3.7 1.2 0.6 17.4 0.01 0.08 0.6 0.114
61 12.1 700 7.4 11.9 0.012 0.04 0.17 3.1 2.2 0.5 42.0 <0.01 0.07 0.2 0.103
62 12.4 420 8.0 10.9 <0.001 0.02 0.18 3.1 0.8 0.7 17.7 0.01 0.07 0.6 0.147
63 17.2 530 6.0 13.3 <0.001 0.03 0.16 3.3 0.4 0.6 22.7 <0.01 0.06 0.5 0.132

64 7.2 670 6.3 9.3 <0.001 0.05 0.15 2.3 0.8 0.6 12.5 0.01 0.05 0.3 0.113
65 11.1 420 6.4 6.7 0.006 0.05 0.16 2.8 1.7 0.6 16.5 <0.01 0.05 0.3 0.115
66 9.4 320 7.7 8.5 <0.001 0.02 0.18 2.8 0.5 1.0 17.6 <0.01 0.03 0.6 0.130
67 8.6 580 7.4 8.3 <0.001 0.01 0.17 3.4 0.9 0.7 7.2 0.02 0.07 1.2 0.109
68 6.6 1270 7.5 15.6 <0.001 0.02 0.18 3.4 0.4 1.0 9.6 <0.01 0.06 0.7 0.082

69 8.5 620 8.6 17.0 <0.001 0.01 0.19 3.1 0.4 0.7 7.2 0.01 0.05 1.3 0.035
70 10.1 1770 8.1 9.9 <0.001 0.03 0.19 3.7 1.1 0.5 8.8 0.01 0.09 0.8 0.094
71 6.1 450 4.1 11.2 <0.001 0.01 0.12 2.2 0.3 0.3 5.9 <0.01 0.08 0.9 0.016
72 6.2 690 5.6 9.6 <0.001 0.02 0.18 3.2 0.4 0.6 8.5 0.01 0.04 0.6 0.103
73 14.7 520 7.2 9.9 <0.001 0.02 0.24 4.5 0.5 0.7 11.6 0.01 0.06 0.8 0.117

74 14.4 280 5.0 14.2 0.002 0.01 0.23 10.9 1.3 0.6 17.6 <0.01 0.09 1.4 0.177
75 22.2 1040 6.1 13.9 <0.001 0.02 0.23 5.8 1.3 0.6 36.3 <0.01 0.09 0.5 0.119
76 23.2 800 6.9 12.2 0.001 0.02 0.21 4.7 0.6 0.7 18.7 <0.01 0.05 0.6 0.125
77 15.9 710 6.7 14.7 0.003 0.03 0.26 3.3 1.5 0.6 23.6 <0.01 0.07 0.3 0.079
78 14.7 670 7.3 13.6 <0.001 0.02 0.42 3.2 0.8 0.7 15.6 <0.01 0.11 0.3 0.041

79 17.2 1280 6.4 8.4 <0.001 0.02 0.19 4.2 0.9 0.7 16.0 <0.01 0.09 0.6 0.121
80 9.1 640 6.7 11.9 0.001 0.03 0.18 2.3 0.4 0.6 19.5 <0.01 0.08 0.4 0.126
81 10.0 2310 9.3 18.1 <0.001 0.02 0.23 5.7 1.4 0.8 10.5 <0.01 0.27 1.8 0.124
82 3.4 400 7.9 8.9 <0.001 0.01 0.13 1.5 <0.2 0.8 7.7 <0.01 0.02 0.4 0.139
83 3.0 590 8.1 12.1 <0.001 0.02 0.13 1.4 0.3 0.7 16.8 <0.01 0.12 0.3 0.167

84 12.5 470 9.8 10.0 <0.001 0.01 0.14 3.4 0.6 0.8 22.2 <0.01 0.07 0.9 0.159
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 Cu-AA05 Cu-AA05
Tl U V W Y Zn Zr Cu CuO

ppm ppm ppm ppm ppm ppm ppm % %
0.02 0.05 1 0.05 0.05 2 0.5 0.001 0.001

59 0.07 1.84 67 0.28 5.75 283 1.8
60 0.06 2.57 62 0.35 8.36 174 1.1
61 0.09 5.47 58 0.31 17.90 149 0.5
62 0.05 2.28 69 0.30 4.18 184 0.9
63 0.05 0.59 74 0.28 2.81 221 0.9

64 0.05 0.97 63 0.29 4.28 96 0.8
65 0.04 1.94 65 0.24 6.98 64 0.9
66 0.04 0.59 86 0.34 3.40 72 0.7
67 0.05 0.53 75 0.27 3.01 80 1.6
68 0.08 0.72 57 0.15 2.69 89 <0.5

69 0.07 0.78 55 0.17 2.56 96 1.1
70 0.06 1.21 66 0.29 5.05 65 1.8
71 0.07 0.35 46 0.10 1.07 55 0.7
72 0.06 0.43 72 0.20 2.90 56 0.8
73 0.06 0.95 83 0.38 3.50 91 1.5

74 0.10 6.15 95 0.59 14.80 190 0.7
75 0.08 4.37 78 0.31 15.15 195 0.6
76 0.07 2.13 78 0.32 8.74 182 0.6 0.070 0.088
77 0.08 3.26 62 0.19 12.95 149 <0.5
78 0.06 1.44 75 0.26 4.67 110 <0.5

79 0.05 0.71 80 0.31 3.89 117 1.2
80 0.05 0.61 73 0.26 3.25 70 0.9
81 0.09 0.98 94 0.29 4.17 188 1.1
82 0.06 0.26 49 0.16 0.93 34 <0.5
83 0.05 0.29 55 0.11 1.22 38 0.5

84 0.07 0.88 77 0.25 6.28 121 2.0
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CERTIFICATE OF ANALYSIS    VA17159577 

CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
Cu-AA05Applies to Method: LOG-22 ME-MS41 SCR-41
WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17185342

This report is for 26 Soil samples submitted to our lab in Vancouver, BC, Canada on 
31-AUG-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
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To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#85 0.10 0.32 2.39 5.4 <0.02 <10 200 0.57 0.25 0.32 0.23 15.20 12.1 22 0.86
#86 0.10 0.44 3.32 4.9 <0.02 <10 200 0.57 0.19 0.27 0.36 12.75 14.5 32 1.13
#87 0.14 0.57 2.37 4.7 <0.02 <10 170 0.74 0.26 0.26 0.23 13.60 14.8 22 1.05
#88 0.16 0.50 3.52 4.6 <0.02 <10 230 0.68 0.16 0.41 0.15 32.7 26.4 32 1.21
#89 0.12 0.37 3.08 3.7 <0.02 <10 180 0.65 0.19 0.26 0.14 15.60 11.9 27 0.97

#90 0.12 0.26 2.20 4.2 <0.02 <10 110 0.30 0.19 0.21 0.13 6.40 8.1 22 0.88
#91 0.10 0.36 3.52 3.7 <0.02 <10 50 0.48 0.27 0.05 0.07 6.10 2.5 9 0.67
#92 0.18 0.26 2.51 9.8 <0.02 <10 70 0.28 0.22 0.09 0.15 7.00 5.4 18 0.99
#93 0.12 0.28 2.17 16.2 <0.02 <10 110 0.35 0.26 0.07 0.22 7.02 5.1 12 1.49
#94 0.14 0.36 2.92 14.9 <0.02 <10 60 0.32 0.19 0.08 0.10 7.44 5.2 14 1.00

#95 0.12 0.45 2.32 32.1 <0.02 <10 50 0.34 0.20 0.08 0.07 8.32 5.6 14 1.06
#96 0.12 0.37 3.92 18.3 <0.02 <10 90 0.59 0.29 0.08 0.21 18.00 6.2 20 2.07
#97 0.16 0.17 2.31 12.4 <0.02 <10 90 0.44 0.21 0.06 0.08 11.20 6.6 11 1.88
#98 0.12 0.76 2.34 17.9 <0.02 <10 300 0.76 0.21 0.57 0.74 18.45 14.1 27 1.68
#99 0.14 0.55 1.74 15.4 <0.02 <10 280 0.58 0.20 0.38 0.81 19.30 10.9 16 1.43

#100 0.14 0.29 3.16 9.8 0.02 <10 160 0.43 0.25 0.39 0.27 9.27 11.9 27 0.86
#101 0.14 0.59 2.67 9.5 <0.02 <10 220 0.46 0.22 0.37 0.29 12.50 12.8 28 1.46
#102 0.16 0.52 2.70 6.6 <0.02 <10 110 0.40 0.29 0.19 0.26 9.77 8.5 21 1.12
#103 0.16 0.25 1.94 7.9 <0.02 <10 100 0.40 0.27 0.15 0.27 9.77 7.0 16 1.04
#104 0.14 0.55 2.81 7.3 <0.02 <10 120 0.41 0.31 0.34 0.16 7.15 6.5 16 1.00

#105 0.12 0.13 1.43 3.2 <0.02 <10 90 0.20 0.33 0.17 0.14 6.86 5.4 12 0.78
#106 0.12 0.37 1.91 11.0 <0.02 <10 110 0.39 0.25 0.12 0.21 9.56 7.3 15 0.92
#107 0.12 0.46 2.13 6.5 <0.02 <10 70 0.34 0.33 0.12 0.23 10.25 4.8 13 0.90
#108 0.12 0.37 1.85 10.3 <0.02 <10 100 0.37 0.31 0.17 0.41 9.39 6.6 23 1.22
#109 0.12 0.30 3.44 10.0 <0.02 <10 70 0.36 0.28 0.15 0.14 8.98 8.0 24 1.17

#110 0.16 0.11 2.61 10.9 <0.02 <10 60 0.25 0.08 0.18 0.10 14.70 11.0 26 0.41
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#85 403 3.73 11.45 0.07 0.04 0.08 0.032 0.06 9.6 11.6 0.48 419 18.50 0.05 1.73
#86 130.0 4.15 12.20 0.05 0.03 0.06 0.035 0.08 6.1 17.8 0.89 432 4.20 0.02 1.38
#87 691 3.38 10.10 0.06 0.03 0.04 0.034 0.05 8.0 10.7 0.51 602 7.45 0.02 1.52
#88 1665 3.36 8.83 0.07 0.02 0.06 0.027 0.06 9.9 13.0 0.97 980 7.99 0.02 0.98
#89 334 3.61 10.65 0.06 0.05 0.05 0.028 0.06 8.7 11.1 0.73 342 5.37 0.02 1.54

#90 130.0 3.37 10.00 <0.05 0.02 0.04 0.024 0.05 2.8 9.9 0.58 313 3.23 0.02 1.33
#91 58.0 3.03 13.95 <0.05 0.17 0.08 0.028 0.03 2.8 6.5 0.13 109 3.23 0.02 3.30
#92 106.0 3.75 12.25 <0.05 0.04 0.06 0.031 0.05 4.9 9.3 0.38 207 3.55 0.01 1.99
#93 142.0 2.86 10.70 <0.05 0.04 0.04 0.035 0.05 3.0 13.5 0.20 356 4.63 0.01 2.27
#94 220 2.71 6.78 <0.05 0.08 0.07 0.032 0.04 3.3 7.3 0.28 191 2.44 0.01 1.15

#95 360 3.26 7.66 <0.05 0.03 0.05 0.033 0.04 3.4 8.8 0.29 173 3.20 0.01 1.19
#96 523 4.40 11.85 0.09 0.08 0.15 0.059 0.04 8.1 12.1 0.33 242 7.42 0.01 2.44
#97 374 2.86 9.35 0.05 0.02 0.05 0.035 0.07 4.0 11.9 0.33 254 2.11 0.01 1.42
#98 3860 3.42 10.25 0.15 0.03 0.03 0.039 0.09 27.5 17.9 0.71 903 9.26 0.02 1.12
#99 2820 3.05 8.86 0.11 0.02 0.02 0.036 0.08 14.7 14.0 0.57 621 7.74 0.01 0.93

#100 336 4.01 9.30 0.08 0.02 0.05 0.036 0.06 3.9 10.3 0.78 358 6.84 0.02 1.07
#101 1345 3.51 10.55 0.10 0.02 0.03 0.035 0.09 10.5 12.4 0.76 449 8.37 0.02 1.22
#102 234 3.58 11.50 0.07 0.07 0.07 0.033 0.06 3.8 10.3 0.56 251 5.54 0.01 1.77
#103 831 3.22 10.55 0.08 0.02 0.04 0.032 0.05 7.7 8.9 0.42 274 6.07 0.01 1.33
#104 295 4.09 12.00 0.07 0.02 0.07 0.043 0.05 3.5 9.8 0.42 219 7.85 0.01 1.47

#105 88.3 3.11 9.62 0.06 <0.02 0.04 0.026 0.04 2.8 6.8 0.30 187 10.50 0.01 1.27
#106 470 3.48 10.95 0.07 0.03 0.04 0.036 0.05 4.2 9.3 0.38 243 9.78 0.01 1.64
#107 589 2.56 8.68 0.06 0.02 0.08 0.036 0.03 4.1 7.0 0.36 180 8.94 0.01 1.04
#108 823 2.96 10.75 0.08 0.02 0.04 0.030 0.04 6.0 8.9 0.47 273 13.00 0.01 1.18
#109 349 3.52 10.80 0.07 0.05 0.08 0.038 0.04 3.6 10.8 0.55 252 7.61 0.02 1.58

#110 469 2.90 5.11 0.06 0.06 0.04 0.022 0.03 3.5 4.2 0.41 240 2.01 0.02 0.63

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#85 12.7 420 8.1 7.8 <0.001 0.07 0.13 4.4 0.9 0.6 36.2 <0.01 0.05 0.8 0.160
#86 23.6 900 6.8 11.5 <0.001 0.05 0.14 4.8 0.6 0.6 24.2 <0.01 0.05 0.5 0.131
#87 13.8 580 8.1 11.3 0.002 0.04 0.13 3.7 1.0 0.6 21.7 0.01 0.05 0.5 0.143
#88 22.4 710 5.4 9.2 0.005 0.05 0.12 5.1 1.5 0.4 30.3 <0.01 0.04 0.5 0.109
#89 17.0 460 6.0 8.5 <0.001 0.03 0.14 4.9 0.9 0.5 19.6 0.01 0.04 0.8 0.157

#90 12.6 580 5.2 10.1 <0.001 0.03 0.12 3.1 0.3 0.5 15.0 <0.01 0.04 0.4 0.137
#91 4.1 870 8.4 4.3 <0.001 0.04 0.15 2.7 0.5 1.0 6.5 0.03 0.04 1.2 0.172
#92 8.3 720 6.5 7.7 <0.001 0.04 0.14 3.1 0.4 0.6 8.2 0.01 0.04 0.8 0.127
#93 7.4 770 7.6 12.7 <0.001 0.03 0.15 2.0 0.3 0.9 8.0 0.02 0.02 0.7 0.112
#94 6.6 1140 4.5 8.5 <0.001 0.04 0.14 2.7 0.7 0.3 7.5 0.01 0.04 0.9 0.074

#95 6.6 600 5.9 5.7 <0.001 0.03 0.25 3.2 0.6 0.4 7.8 0.01 0.05 1.0 0.055
#96 10.1 990 9.2 10.5 <0.001 0.04 0.29 4.8 1.4 0.6 9.4 0.03 0.05 1.1 0.108
#97 8.1 480 8.5 15.0 <0.001 0.01 0.19 3.6 0.6 0.6 6.2 0.01 0.04 0.9 0.048
#98 23.5 930 6.0 14.1 0.005 0.03 0.22 6.2 2.2 0.6 46.0 <0.01 0.05 0.4 0.113
#99 15.0 790 6.7 14.5 0.005 0.02 0.21 5.3 1.6 0.5 34.9 <0.01 0.04 0.3 0.096

#100 19.2 1090 9.7 6.6 <0.001 0.03 0.16 4.7 0.8 0.4 31.3 <0.01 0.15 0.6 0.110
#101 20.0 500 7.7 11.8 0.001 0.03 0.17 4.9 1.1 0.6 33.3 <0.01 0.06 0.5 0.130
#102 13.4 470 7.0 10.7 <0.001 0.02 0.16 4.6 0.7 0.6 16.0 0.01 0.07 0.9 0.162
#103 9.9 590 6.2 9.7 <0.001 0.01 0.14 3.9 0.9 0.5 14.6 0.01 0.06 0.6 0.109
#104 9.0 990 5.4 8.8 <0.001 0.04 0.18 3.5 1.0 0.5 33.7 0.01 0.10 0.4 0.112

#105 6.7 310 5.2 8.1 <0.001 0.02 0.13 2.4 0.6 0.5 18.5 <0.01 0.07 0.3 0.113
#106 8.6 370 6.4 9.1 <0.001 0.02 0.13 3.4 0.7 0.6 14.6 0.01 0.05 0.6 0.127
#107 7.3 620 4.5 6.0 <0.001 0.04 0.13 2.6 0.9 0.4 12.9 0.01 0.10 0.3 0.080
#108 12.0 440 6.0 9.7 0.001 0.02 0.14 3.1 0.8 0.5 17.1 0.01 0.06 0.3 0.102
#109 13.9 650 5.5 7.6 <0.001 0.03 0.15 4.9 0.7 0.5 11.8 0.01 0.04 0.8 0.116

#110 11.9 920 3.8 3.6 <0.001 0.02 0.08 3.7 0.6 0.2 12.6 <0.01 0.03 0.8 0.059
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CERTIFICATE OF ANALYSIS    VA17185342 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

#85 0.06 2.69 75 0.25 9.27 79 1.7
#86 0.05 0.81 81 0.16 4.91 130 1.2
#87 0.06 1.40 72 0.20 7.35 105 1.1
#88 0.10 2.23 70 0.17 11.40 76 0.5
#89 0.06 0.98 84 0.20 8.12 72 1.7

#90 0.03 0.36 80 0.19 1.97 66 0.6
#91 0.03 0.77 62 0.25 2.11 31 9.5
#92 0.04 0.49 81 0.21 2.36 54 2.1
#93 0.05 0.52 51 0.28 1.48 168 2.0
#94 0.04 0.64 54 0.25 2.40 69 2.9

#95 0.05 0.69 64 0.13 2.50 52 0.8
#96 0.06 1.54 65 0.18 5.88 98 3.7
#97 0.08 0.67 57 0.21 2.21 76 1.0
#98 0.07 9.26 74 0.24 24.4 193 0.6
#99 0.06 6.57 63 0.28 16.20 178 <0.5

#100 0.04 0.88 75 0.30 3.95 121 1.0
#101 0.06 2.06 77 0.23 8.82 113 0.9
#102 0.07 0.66 78 0.29 3.37 103 3.0
#103 0.04 1.82 68 0.31 6.08 89 0.9
#104 0.05 0.90 72 0.33 3.31 78 1.3

#105 0.04 0.50 67 0.27 2.51 54 0.7
#106 0.04 0.85 70 0.24 3.10 85 1.2
#107 0.04 0.84 53 0.44 3.37 51 0.6
#108 0.04 1.74 63 0.22 5.45 103 0.9
#109 0.04 0.78 75 0.25 3.00 71 2.0

#110 0.03 0.66 84 0.08 3.42 39 2.2

***** See Appendix Page for comments regarding this certificate *****
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To:

CERTIFICATE OF ANALYSIS    VA17185342 

CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17191213

This report is for 5 Soil samples submitted to our lab in Vancouver, BC, Canada on 
7-SEP-2017.
The following have access to data associated with this certificate:

BRUCE BRIED
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This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
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CERTIFICATE OF ANALYSIS    VA17191213 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

111 0.10 0.48 4.14 9.2 <0.02 <10 70 0.23 0.22 0.13 0.21 11.40 6.7 24 1.11
112 0.10 0.60 2.98 18.6 <0.02 <10 140 0.84 0.33 0.30 0.25 22.6 9.0 21 1.28
113 0.14 0.32 2.35 49.7 <0.02 <10 70 0.32 1.06 0.27 0.11 32.0 9.8 15 0.77
114 0.12 0.47 1.91 5.8 <0.02 <10 80 0.22 0.30 0.10 0.07 9.85 5.6 19 0.79
115 0.16 0.04 1.46 1.5 <0.02 <10 50 0.19 0.04 0.10 0.04 6.97 4.4 9 0.46

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17191213 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

111 276 3.76 9.58 0.07 0.07 0.14 0.043 0.04 5.5 11.0 0.50 219 9.37 0.02 1.57
112 2340 3.00 8.46 0.11 0.03 0.07 0.041 0.07 24.5 10.7 0.60 381 14.40 0.02 0.73
113 977 3.04 4.68 0.06 0.02 0.05 0.079 0.06 11.0 4.2 0.31 267 16.30 0.02 0.36
114 338 3.32 11.05 0.06 0.04 0.08 0.029 0.03 5.7 7.6 0.29 186 3.96 0.02 1.75
115 7.8 1.44 3.66 0.05 0.05 0.03 0.011 0.02 3.4 6.5 0.16 109 0.33 0.01 0.86

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17191213 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

111 12.5 910 5.9 6.9 <0.001 0.05 0.22 3.7 1.3 0.5 10.0 0.02 0.05 0.6 0.102
112 14.5 700 5.1 10.4 0.005 0.05 0.15 4.1 1.7 0.4 23.4 0.01 0.10 0.3 0.075
113 8.4 1630 8.8 8.0 0.002 0.01 0.16 3.5 1.4 0.2 10.7 <0.01 0.42 1.6 0.014
114 8.2 410 7.7 6.4 <0.001 0.01 0.13 3.1 0.4 0.7 9.1 0.02 0.06 0.9 0.108
115 6.2 400 2.3 3.7 <0.001 <0.01 0.07 1.5 0.2 0.2 10.2 0.02 0.02 0.9 0.059
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To:

CERTIFICATE OF ANALYSIS    VA17191213 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

111 0.05 0.98 71 0.23 3.91 72 3.0
112 0.06 7.65 58 0.25 24.8 98 0.8
113 0.07 2.63 56 0.17 8.83 46 0.6
114 0.04 1.05 81 0.16 3.65 46 1.9
115 0.02 0.28 33 <0.05 2.30 24 2.0
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To:

CERTIFICATE OF ANALYSIS    VA17191213 

CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17214348

This report is for 12 Soil samples submitted to our lab in Vancouver, BC, Canada on 
4-OCT-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:
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Plus Appendix Pages
Finalized Date: 15-OCT-2017
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16-OCT-2017

Account: BRIBRU
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To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****



    Page: 2 - A
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 15-OCT-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry
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To:

CERTIFICATE OF ANALYSIS    VA17214348 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#116 0.16 0.49 2.72 4.6 <0.02 <10 140 0.40 0.27 0.25 0.31 11.65 12.8 24 1.04
#117 0.14 0.57 1.58 11.7 <0.02 <10 280 0.61 0.20 0.92 1.02 15.45 12.6 14 1.29
#118 0.14 0.63 2.71 8.4 <0.02 <10 160 0.57 0.20 0.24 0.72 21.9 15.6 26 1.53
#119 0.12 0.56 2.05 3.6 <0.02 <10 150 0.38 0.22 0.40 0.27 10.85 7.6 13 0.91
#120 0.14 0.60 4.36 4.7 <0.02 <10 170 0.63 0.33 0.17 0.66 10.30 9.4 19 1.30

#121 0.16 0.18 3.94 9.7 <0.02 <10 420 0.37 0.27 0.65 0.28 18.05 13.0 38 0.98
#122 0.18 0.29 2.10 3.8 <0.02 <10 220 0.30 0.19 0.32 0.34 15.65 7.3 19 0.95
#123 0.18 0.26 2.64 10.3 <0.02 <10 130 0.34 0.20 0.21 0.25 10.85 8.6 21 1.12
#124 0.18 0.35 2.65 36.8 <0.02 <10 290 0.54 0.28 0.28 0.35 14.50 7.6 18 1.52
#125 0.18 0.44 3.66 19.5 <0.02 <10 100 0.43 0.16 0.16 0.12 8.61 8.6 20 1.20

#126 0.12 0.42 3.60 47.7 <0.02 <10 80 0.54 0.32 0.08 0.11 13.30 6.8 10 1.90
#127 0.12 0.54 3.39 27.6 <0.02 <10 80 0.47 0.31 0.14 0.12 14.65 7.8 18 1.53
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To:

CERTIFICATE OF ANALYSIS    VA17214348 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#116 198.0 3.39 10.15 <0.05 0.03 0.04 0.034 0.07 5.3 10.0 0.66 424 3.71 0.02 1.29
#117 2930 2.67 6.64 0.10 0.02 0.06 0.030 0.05 20.8 8.3 0.39 769 7.07 0.02 0.73
#118 1730 3.32 9.36 0.06 0.03 0.04 0.031 0.07 15.7 13.2 0.56 844 7.84 0.02 1.05
#119 599 2.46 7.19 <0.05 0.02 0.05 0.024 0.06 7.7 5.8 0.37 635 10.75 0.02 1.03
#120 329 4.01 12.20 <0.05 0.12 0.08 0.043 0.05 4.7 10.4 0.33 386 5.65 0.02 3.21

#121 1250 4.87 11.05 0.06 0.04 0.04 0.036 0.15 7.8 13.7 1.56 703 8.21 0.04 1.28
#122 353 3.68 10.35 <0.05 0.03 0.05 0.021 0.06 6.6 8.2 0.54 316 4.31 0.02 1.36
#123 302 3.96 9.21 <0.05 0.02 0.05 0.027 0.06 4.9 9.2 0.65 315 2.96 0.02 1.17
#124 1320 4.08 11.05 <0.05 0.04 0.05 0.047 0.06 6.6 15.1 0.45 315 6.11 0.02 1.68
#125 740 3.41 6.79 <0.05 0.06 0.08 0.032 0.05 3.9 7.1 0.58 294 2.23 0.02 1.02

#126 735 3.62 9.40 <0.05 0.05 0.09 0.053 0.07 5.7 9.9 0.32 504 3.90 0.01 1.62
#127 420 3.90 9.15 <0.05 0.05 0.10 0.045 0.06 6.0 8.2 0.41 388 4.66 0.02 1.78

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17214348 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#116 17.2 950 8.4 10.4 0.001 0.04 0.19 4.0 0.5 0.6 18.0 0.01 0.11 0.8 0.136
#117 10.3 770 5.0 9.8 0.019 0.09 0.19 2.6 2.2 0.4 87.9 <0.01 0.06 <0.2 0.071
#118 21.8 730 5.4 16.0 0.003 0.06 0.21 3.8 0.6 0.5 19.6 <0.01 0.05 0.4 0.114
#119 6.8 800 5.6 8.5 0.003 0.04 2.62 2.2 0.8 0.4 29.1 0.01 0.05 0.2 0.094
#120 9.5 760 8.3 11.2 <0.001 0.05 2.62 3.0 0.2 1.0 14.0 0.06 0.04 0.8 0.195

#121 24.5 700 5.5 10.5 0.002 0.03 0.75 7.0 0.8 0.5 36.5 <0.01 0.12 0.8 0.204
#122 9.9 610 6.1 9.2 <0.001 0.03 0.72 3.1 0.2 0.6 21.7 <0.01 0.06 0.4 0.145
#123 12.8 620 4.9 9.7 <0.001 0.02 0.76 3.7 0.3 0.4 13.8 <0.01 0.13 0.5 0.124
#124 9.7 520 8.7 9.5 0.001 0.02 0.58 4.2 0.5 0.8 19.2 0.01 0.07 0.9 0.120
#125 10.0 910 4.5 7.3 <0.001 0.03 1.03 4.9 0.4 0.3 10.7 0.01 0.06 1.1 0.096

#126 5.5 1370 9.1 11.6 <0.001 0.03 1.13 3.4 0.6 0.6 6.5 0.03 0.07 0.7 0.070
#127 8.5 1310 9.5 10.7 <0.001 0.04 0.74 3.9 0.6 0.6 8.9 0.02 0.07 0.9 0.120
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BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17214348 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

#116 0.05 0.86 70 0.22 3.89 145 1.5
#117 0.06 7.52 48 0.27 22.1 144 <0.5
#118 0.09 6.34 66 0.21 15.30 196 1.0
#119 0.05 1.78 50 0.22 5.96 72 0.6
#120 0.05 1.10 67 0.22 3.40 121 5.9

#121 0.07 1.46 113 0.15 8.90 124 1.2
#122 0.04 0.74 80 0.17 4.02 90 0.8
#123 0.05 0.65 83 0.16 3.58 105 0.9
#124 0.06 2.77 85 0.17 6.17 178 1.1
#125 0.06 0.83 70 0.17 4.27 73 2.1

#126 0.08 1.59 58 0.22 4.52 102 2.2
#127 0.09 1.31 72 0.19 4.38 119 2.6

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
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DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17214348 

CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17216276

This report is for 11 Soil samples submitted to our lab in Vancouver, BC, Canada on 
6-OCT-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:
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Finalized Date: 15-OCT-2017

This copy reported on 
16-OCT-2017

Account: BRIBRU

BRIED, BRUCE
6140-48A AVENUE
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To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****



    Page: 2 - A
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 15-OCT-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17216276 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#128 0.12 0.39 2.15 13.4 <0.02 <10 170 0.46 0.31 0.29 0.29 20.7 9.9 17 0.94
#129 0.12 0.54 2.39 42.8 <0.02 <10 130 0.26 0.42 0.28 0.21 8.13 6.1 23 1.91
#130 0.16 0.28 2.54 12.3 <0.02 <10 170 0.46 0.39 0.46 0.63 14.75 12.6 30 1.49
#131 0.14 0.18 2.59 5.2 <0.02 <10 130 0.26 0.37 0.49 0.41 11.75 11.5 29 0.84
#132 0.10 0.34 2.95 6.5 <0.02 <10 140 0.47 0.28 0.19 0.38 11.55 9.9 31 1.73

#133 0.12 0.98 4.39 67.0 <0.02 <10 160 0.63 0.64 0.16 0.25 31.1 29.0 40 2.42
#134 0.16 0.27 2.40 5.5 <0.02 <10 60 0.32 0.41 0.18 0.25 14.70 10.5 28 0.67
#135 0.12 0.27 2.50 4.4 <0.02 <10 90 0.30 0.21 0.21 0.46 9.87 10.0 26 0.76
#136 0.14 0.32 2.57 16.7 <0.02 <10 60 0.34 0.30 0.10 0.16 10.05 6.2 22 1.24
#137 0.10 0.47 2.62 10.0 <0.02 <10 60 0.43 0.28 0.12 0.20 12.70 11.7 23 1.14

#138 0.18 0.92 1.88 17.8 <0.02 <10 180 0.60 0.30 0.35 0.30 21.9 9.6 23 1.73
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To:

CERTIFICATE OF ANALYSIS    VA17216276 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#128 1785 4.38 9.21 0.07 0.03 0.03 0.042 0.06 16.3 9.3 0.55 381 15.65 0.02 1.06
#129 303 4.33 12.30 <0.05 0.02 0.06 0.036 0.06 3.9 9.1 0.34 414 6.51 0.02 1.64
#130 2460 3.99 8.46 0.05 0.02 0.03 0.034 0.08 12.3 16.2 0.75 1060 13.90 0.02 0.66
#131 251 3.99 6.80 <0.05 <0.02 0.04 0.031 0.09 5.7 5.5 0.62 522 4.13 0.02 0.59
#132 134.5 3.93 8.72 <0.05 0.02 0.05 0.037 0.08 4.3 15.4 0.56 349 3.18 0.01 1.02

#133 1495 8.67 11.45 0.07 0.05 0.06 0.101 0.22 7.5 8.8 1.25 894 48.4 0.01 0.69
#134 548 3.14 5.51 <0.05 0.04 0.04 0.037 0.07 5.4 5.2 0.66 376 5.22 0.01 0.52
#135 200 3.04 7.00 <0.05 0.03 0.09 0.024 0.05 5.0 6.7 0.50 309 3.84 0.01 0.66
#136 380 3.36 10.15 <0.05 0.07 0.07 0.037 0.03 4.9 8.9 0.31 187 7.18 0.01 1.58
#137 798 2.77 7.68 <0.05 0.03 0.06 0.028 0.03 5.9 7.7 0.38 447 9.01 0.01 0.87

#138 3040 3.10 8.91 0.07 <0.02 0.02 0.035 0.08 21.1 10.2 0.65 494 11.25 0.01 0.79

***** See Appendix Page for comments regarding this certificate *****
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BRIED, BRUCE
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To:
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#128 8.6 510 5.5 6.2 0.008 0.05 0.59 3.3 1.0 0.5 33.7 <0.01 0.09 0.3 0.115
#129 10.7 940 7.7 9.6 <0.001 0.02 0.39 3.1 0.2 0.8 27.1 0.01 0.07 0.6 0.106
#130 24.2 900 4.4 15.4 0.012 0.05 0.28 3.1 0.5 0.5 34.6 <0.01 0.10 0.2 0.090
#131 13.5 1000 3.8 14.3 <0.001 0.06 0.30 2.7 0.3 0.4 36.1 0.01 0.12 0.2 0.078
#132 15.0 950 9.2 17.0 <0.001 0.04 0.33 3.2 0.3 0.6 16.6 <0.01 0.03 0.4 0.064

#133 21.3 1190 6.7 21.2 0.001 0.05 0.41 17.3 2.3 0.8 8.1 0.01 0.16 2.0 0.117
#134 18.0 650 3.5 8.0 0.001 0.03 0.21 4.9 0.6 0.3 11.6 <0.01 0.10 0.5 0.074
#135 14.8 1020 3.0 12.5 <0.001 0.04 0.17 3.1 0.6 0.3 17.7 0.01 0.06 0.3 0.076
#136 9.4 580 7.0 6.7 0.001 0.02 0.23 3.1 0.5 0.6 8.9 0.02 0.06 0.8 0.106
#137 12.5 940 5.3 7.4 0.001 0.03 0.22 2.4 1.0 0.4 9.9 0.01 0.04 0.3 0.074

#138 14.8 680 4.7 11.4 0.018 0.03 0.26 5.3 0.9 0.5 26.1 <0.01 0.09 0.5 0.093
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

#128 0.06 2.80 71 0.86 18.70 89 0.6
#129 0.05 0.60 92 0.28 2.52 91 1.1
#130 0.07 5.84 84 0.13 14.65 265 0.6
#131 0.05 1.92 93 0.25 5.93 105 0.6
#132 0.08 0.83 78 0.16 3.02 198 0.8

#133 0.21 2.43 164 0.64 12.25 186 1.3
#134 0.05 2.92 73 0.48 7.16 114 1.1
#135 0.06 2.08 76 0.18 5.72 114 0.9
#136 0.05 1.43 72 0.22 3.98 62 3.0
#137 0.05 2.90 64 0.19 4.56 85 0.9

#138 0.06 10.20 65 0.17 26.1 96 0.5
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CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17222465

This report is for 33 Soil samples submitted to our lab in Vancouver, BC, Canada on 
13-OCT-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:
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26-OCT-2017
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To:ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
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www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Colin Ramshaw, Vancouver Laboratory Manager***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#139 0.08 0.72 2.17 2.2 <0.02 <10 130 0.57 0.19 0.32 0.74 10.40 14.1 33 0.82
#140 0.12 0.58 2.52 2.3 <0.02 <10 180 0.41 0.24 0.29 0.51 7.23 13.5 26 1.18
#141 0.10 0.28 2.66 2.2 <0.02 <10 180 0.38 0.16 0.37 0.26 8.88 13.8 31 0.78
#142 0.12 0.24 2.21 2.4 <0.02 <10 220 0.39 0.23 0.26 0.19 6.96 12.1 19 1.20
#143 0.14 0.29 2.79 3.2 <0.02 <10 220 0.48 0.27 0.37 0.76 10.65 14.3 24 1.24

#144 0.14 0.30 2.68 3.3 <0.02 <10 290 0.49 0.31 0.48 1.31 10.35 14.6 23 1.16
#145 0.10 0.34 2.45 2.3 <0.02 <10 220 0.48 0.33 0.38 0.95 12.10 15.3 21 1.11
#146 0.10 0.39 2.44 2.4 <0.02 <10 140 0.44 0.22 0.25 0.70 12.85 15.4 27 1.03
#147 0.08 0.70 2.36 3.1 <0.02 <10 150 0.24 0.33 0.24 0.92 13.00 25.9 28 1.18
#148 0.06 1.84 2.94 4.8 <0.02 <10 110 0.39 0.46 0.14 0.89 18.65 18.3 23 1.11

#149 0.12 0.15 2.33 3.4 <0.02 <10 130 0.14 0.23 0.29 0.21 12.60 9.4 38 0.91
#150 0.08 0.82 2.49 3.2 <0.02 <10 280 0.67 0.30 0.62 0.65 22.2 22.1 26 1.20
#151 0.12 1.18 2.82 2.9 <0.02 <10 260 0.86 0.25 0.53 0.76 25.6 26.3 28 1.42
#152 0.10 0.44 2.57 5.1 <0.02 <10 200 0.42 0.28 0.34 0.68 9.19 13.0 24 1.25
#153 0.10 0.38 2.80 5.6 <0.02 <10 300 0.62 0.32 0.47 0.31 14.65 10.4 33 1.20

#154 0.10 0.80 3.03 10.6 <0.02 <10 380 0.83 0.36 0.50 1.00 45.7 22.5 30 1.73
#155 0.14 0.84 1.91 3.3 <0.02 <10 130 0.32 0.47 0.11 0.35 8.93 7.1 18 1.15
#156 0.10 0.35 2.71 4.1 <0.02 <10 170 0.45 0.24 0.28 0.19 14.10 11.2 29 1.02
#157 0.08 0.35 2.70 4.6 <0.02 <10 130 0.32 0.44 0.18 0.23 8.19 9.1 23 1.04
#158 0.10 0.36 2.72 5.5 <0.02 <10 100 0.38 0.37 0.22 0.17 7.28 6.2 18 1.16

#159 0.10 0.63 3.34 5.3 <0.02 <10 220 0.43 0.22 0.27 0.53 10.70 11.4 33 1.22
#160 0.02 0.49 2.67 6.7 <0.02 <10 100 0.40 0.15 0.19 0.19 8.91 7.5 30 0.76
#161 0.08 0.30 2.83 4.8 <0.02 <10 140 0.36 0.22 0.27 0.18 8.64 9.5 35 1.01
#162 0.06 0.31 2.39 3.6 <0.02 <10 210 0.36 0.18 0.30 0.18 11.05 9.7 22 1.06
#163 0.08 0.32 2.14 3.6 <0.02 <10 160 0.32 0.24 0.26 0.28 12.05 8.5 26 1.13

#164 0.10 0.51 2.86 4.6 <0.02 <10 80 0.43 0.30 0.09 0.12 9.45 6.6 20 1.14
#165 0.16 0.25 2.70 8.3 <0.02 <10 120 0.41 0.27 0.14 0.15 9.10 8.1 18 1.11
#166 0.16 0.31 2.00 7.2 <0.02 <10 140 0.29 0.33 0.21 0.37 7.01 9.0 25 1.15
#167 0.12 0.37 2.33 2.6 <0.02 <10 160 0.30 0.19 0.32 0.31 6.62 10.1 28 0.88
#168 0.08 0.43 2.21 3.2 <0.02 <10 300 0.46 0.21 0.43 0.42 13.65 12.2 31 1.12

#169 0.08 0.59 2.22 4.5 <0.02 <10 290 0.79 0.25 0.40 0.81 15.65 16.0 23 1.29
#170 0.16 0.76 2.62 4.8 <0.02 <10 450 1.32 0.26 0.67 1.72 24.1 19.4 23 1.56
#171 0.12 0.69 2.67 4.4 <0.02 <10 480 1.21 0.28 0.54 1.48 19.20 19.9 24 1.60

***** See Appendix Page for comments regarding this certificate *****
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#139 31.9 3.29 10.10 <0.05 0.04 0.05 0.024 0.05 4.6 10.5 0.62 455 1.34 0.01 1.39
#140 20.6 3.01 9.87 <0.05 0.04 0.05 0.024 0.06 3.4 14.5 0.60 535 0.86 0.02 1.24
#141 29.9 3.18 9.26 <0.05 0.03 0.04 0.022 0.07 3.2 9.7 0.72 620 0.94 0.02 1.02
#142 20.3 3.26 10.80 <0.05 0.03 0.03 0.019 0.10 3.0 12.8 0.60 1100 2.33 0.01 1.53
#143 34.8 3.36 10.35 <0.05 0.04 0.04 0.023 0.13 4.0 12.5 0.79 1400 1.27 0.01 1.35

#144 48.1 3.47 10.55 <0.05 0.03 0.04 0.031 0.10 4.1 11.6 0.76 1120 2.72 0.02 1.16
#145 67.5 3.68 11.35 0.05 0.03 0.04 0.035 0.11 6.9 11.2 0.61 1510 5.41 0.01 1.44
#146 66.5 3.51 10.30 <0.05 0.03 0.05 0.032 0.08 8.1 7.9 0.63 830 3.82 0.01 1.24
#147 195.5 4.77 14.40 0.05 0.04 0.05 0.037 0.09 8.1 8.2 0.59 2390 6.19 0.02 1.57
#148 407 4.45 13.40 0.05 0.04 0.08 0.046 0.09 12.1 6.4 0.36 1820 7.12 0.01 1.20

#149 68.5 3.12 9.87 0.06 0.03 0.03 0.020 0.10 5.7 9.1 0.87 375 2.73 0.02 1.06
#150 364 4.05 10.90 0.06 0.03 0.07 0.031 0.11 14.9 10.6 0.64 1450 9.78 0.02 1.07
#151 788 3.72 11.05 0.08 0.04 0.06 0.032 0.08 22.5 10.5 0.61 1880 13.50 0.02 1.19
#152 223 4.46 12.80 <0.05 0.05 0.05 0.034 0.08 4.5 14.5 0.59 549 8.52 0.01 1.98
#153 721 3.85 11.70 0.08 0.04 0.07 0.037 0.07 18.8 11.8 0.73 449 23.1 0.01 1.40

#154 2010 4.45 11.15 0.13 0.05 0.09 0.045 0.09 33.5 13.5 0.68 3710 36.7 0.01 1.07
#155 70.2 4.21 15.30 <0.05 0.06 0.05 0.037 0.05 4.8 9.3 0.30 323 17.45 0.01 2.83
#156 208 3.48 10.80 <0.05 0.04 0.06 0.031 0.05 6.6 10.8 0.61 519 7.30 0.01 1.51
#157 77.2 3.92 15.45 <0.05 0.06 0.06 0.027 0.06 3.7 10.8 0.55 438 6.06 0.01 2.44
#158 104.0 4.06 13.10 <0.05 0.06 0.08 0.038 0.05 4.1 12.0 0.30 478 8.23 0.01 2.27

#159 136.0 4.42 12.90 <0.05 0.05 0.05 0.037 0.06 4.6 15.5 0.72 320 5.00 0.02 1.84
#160 437 3.25 7.51 <0.05 0.04 0.08 0.033 0.07 4.4 7.8 0.57 250 4.55 0.01 1.04
#161 131.0 3.60 12.55 <0.05 0.05 0.04 0.031 0.05 4.2 12.4 0.59 280 3.20 0.01 1.60
#162 200 3.33 11.05 <0.05 0.03 0.04 0.024 0.06 4.8 11.1 0.61 271 3.86 0.01 1.45
#163 255 3.62 12.15 <0.05 0.04 0.03 0.031 0.04 4.7 13.8 0.51 255 8.88 0.01 1.75

#164 206 3.11 10.95 <0.05 0.10 0.06 0.030 0.03 4.4 10.8 0.41 203 4.25 0.01 1.70
#165 206 3.57 10.75 <0.05 0.10 0.04 0.032 0.04 4.2 11.0 0.41 216 7.87 0.01 1.62
#166 139.0 3.93 12.00 <0.05 0.04 0.03 0.030 0.05 3.5 14.5 0.57 268 8.06 0.01 1.67
#167 71.2 3.71 11.70 <0.05 0.04 0.03 0.026 0.05 3.2 11.4 0.62 308 4.59 0.02 1.55
#168 446 3.47 10.25 0.06 0.03 0.04 0.026 0.04 13.6 12.6 0.56 453 14.50 0.01 1.16

#169 1500 3.30 9.74 0.07 0.03 0.05 0.031 0.04 14.4 12.1 0.47 1050 8.32 0.01 1.25
#170 3750 3.47 8.85 0.15 0.05 0.04 0.033 0.06 42.5 13.9 0.54 1660 7.37 0.01 1.32
#171 2850 3.68 10.65 0.10 0.04 0.05 0.035 0.05 29.3 14.1 0.53 1680 7.25 0.01 1.53

***** See Appendix Page for comments regarding this certificate *****



    Page: 2 - C
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 25-OCT-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17222465 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#139 19.7 400 11.6 9.5 <0.001 0.02 0.13 3.7 0.2 0.7 29.8 <0.01 0.15 0.7 0.150
#140 16.6 1680 8.6 11.5 <0.001 0.03 0.12 2.9 0.3 0.7 26.1 <0.01 0.07 0.5 0.128
#141 18.7 680 6.0 9.0 <0.001 0.03 0.11 3.4 0.3 0.6 30.1 <0.01 0.06 0.4 0.119
#142 12.0 790 9.6 18.3 <0.001 0.03 0.11 2.7 0.2 0.7 24.6 <0.01 0.09 0.4 0.187
#143 16.2 1230 8.7 19.4 <0.001 0.02 0.11 3.6 0.3 0.6 25.8 <0.01 0.11 0.6 0.177

#144 15.5 1240 8.5 16.7 <0.001 0.05 0.16 3.0 0.3 0.6 47.0 <0.01 0.11 0.3 0.134
#145 12.6 930 8.1 17.1 <0.001 0.06 0.16 2.9 0.4 0.8 42.4 <0.01 0.07 0.3 0.146
#146 16.1 950 7.0 12.5 <0.001 0.09 0.12 2.8 0.8 0.6 23.0 <0.01 0.06 0.2 0.110
#147 14.9 920 10.0 17.8 <0.001 0.07 0.15 3.0 1.6 0.7 26.9 <0.01 0.08 0.3 0.144
#148 10.7 2590 10.1 18.7 0.001 0.09 0.29 2.9 1.8 0.6 15.7 <0.01 0.10 0.3 0.090

#149 21.7 410 6.4 9.7 0.002 0.05 0.13 3.7 2.1 1.0 27.5 <0.01 0.10 0.3 0.137
#150 15.9 950 10.6 18.5 0.012 0.07 0.21 3.6 1.6 0.7 71.2 <0.01 0.09 0.3 0.108
#151 16.9 1170 9.2 18.3 0.016 0.08 0.16 3.7 1.9 1.2 48.5 <0.01 0.06 0.3 0.106
#152 14.1 490 11.2 16.8 <0.001 0.04 0.15 3.3 0.4 0.8 28.3 <0.01 0.16 0.5 0.187
#153 20.2 380 9.0 9.8 0.005 0.04 0.13 5.2 1.2 0.8 46.2 <0.01 0.09 0.6 0.146

#154 21.5 1060 10.0 14.8 0.015 0.07 0.17 6.1 1.4 0.8 57.5 <0.01 0.11 0.5 0.101
#155 8.2 560 11.3 9.7 <0.001 0.03 0.14 2.7 0.4 1.4 12.2 <0.01 0.09 0.8 0.208
#156 18.2 670 7.4 8.4 <0.001 0.04 0.14 3.7 0.5 0.9 26.1 0.01 0.05 0.7 0.133
#157 13.7 1150 10.0 8.5 <0.001 0.03 0.17 3.4 0.3 1.1 18.0 0.01 0.09 0.8 0.208
#158 8.4 1480 9.4 10.1 <0.001 0.05 0.14 2.6 0.5 1.1 19.2 0.03 0.06 0.8 0.138

#159 19.2 460 7.7 9.1 <0.001 0.03 0.14 4.5 0.4 0.8 23.6 <0.01 0.05 0.7 0.162
#160 18.0 1020 4.3 5.7 <0.001 0.02 0.09 3.8 0.6 0.5 9.1 0.01 0.05 0.9 0.092
#161 21.6 480 8.0 7.8 <0.001 0.02 0.17 4.1 0.2 0.9 28.4 <0.01 0.05 1.0 0.121
#162 15.6 350 6.4 8.9 <0.001 0.02 0.12 4.0 0.4 0.6 27.0 <0.01 0.04 0.9 0.114
#163 15.5 280 8.1 9.0 <0.001 0.02 0.15 3.7 0.2 0.8 24.5 <0.01 0.05 0.9 0.138

#164 11.8 600 7.5 8.2 <0.001 0.02 0.15 3.7 0.4 0.8 8.6 0.04 0.06 1.3 0.112
#165 11.6 570 7.3 8.4 <0.001 0.02 0.15 3.4 0.4 0.7 11.8 0.03 0.05 1.5 0.109
#166 14.4 410 7.5 12.4 <0.001 0.02 0.12 3.5 0.3 0.8 17.5 <0.01 0.08 0.8 0.149
#167 15.9 340 6.7 9.4 <0.001 0.02 0.11 3.7 0.2 0.7 23.1 <0.01 0.04 0.6 0.156
#168 18.6 510 6.3 7.4 0.014 0.04 0.11 3.6 1.2 1.0 39.2 <0.01 0.04 0.3 0.108

#169 16.5 680 7.5 10.0 0.010 0.04 0.14 3.4 1.2 0.7 32.3 <0.01 0.04 0.4 0.111
#170 21.5 1050 7.6 12.7 0.005 0.04 0.15 6.3 1.5 1.1 59.2 0.01 0.05 0.7 0.118
#171 19.4 890 9.0 12.5 0.006 0.05 0.16 4.8 1.6 0.8 46.8 0.01 0.05 0.5 0.132
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

#139 0.05 0.53 76 0.45 5.72 322 1.8
#140 0.05 0.40 60 0.26 2.46 217 1.8
#141 0.04 0.35 74 0.16 2.65 93 1.1
#142 0.07 0.38 71 0.22 2.25 116 1.3
#143 0.11 0.56 71 0.28 3.53 241 1.8

#144 0.06 0.64 69 0.26 3.26 258 1.1
#145 0.07 1.23 67 0.19 6.72 221 1.2
#146 0.05 1.74 67 0.16 6.80 152 1.1
#147 0.06 1.89 81 0.23 7.10 239 1.6
#148 0.07 4.09 62 0.31 8.80 166 1.6

#149 0.07 0.97 70 0.20 5.61 99 1.1
#150 0.08 3.02 69 0.21 12.35 151 1.0
#151 0.10 4.76 62 0.17 17.10 171 1.3
#152 0.06 0.77 86 0.33 3.77 210 2.0
#153 0.07 2.39 83 0.23 13.75 125 1.5

#154 0.18 5.46 68 0.17 34.1 146 1.6
#155 0.06 0.59 86 0.34 2.54 105 3.2
#156 0.07 1.12 73 0.20 5.10 81 2.0
#157 0.06 0.60 86 0.23 2.14 142 3.1
#158 0.07 0.54 69 0.29 1.86 88 3.2

#159 0.05 0.64 94 0.17 3.78 119 2.6
#160 0.04 0.79 56 0.23 4.26 61 1.5
#161 0.04 0.56 82 0.17 2.54 77 2.5
#162 0.04 0.84 76 0.16 4.19 61 1.3
#163 0.06 0.72 89 0.19 3.01 68 2.0

#164 0.07 0.69 66 0.29 3.19 57 4.8
#165 0.06 0.68 73 0.22 3.23 80 4.8
#166 0.04 0.41 83 0.29 2.42 162 1.7
#167 0.04 0.39 89 0.17 2.33 98 1.7
#168 0.05 3.23 70 0.13 15.40 66 1.3

#169 0.08 5.42 59 0.30 15.70 140 1.3
#170 0.10 14.80 56 0.16 43.1 183 1.8
#171 0.09 10.45 60 0.15 28.5 194 1.8
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CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21



ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LOG-22 Sample login - Rcd w/o BarCode
SCR-41 Screen to -180um and save both

ALS CODE DESCRIPTION

ANALYTICAL PROCEDURES

ME-MS41 Ultra Trace Aqua Regia ICP-MS

CERTIFICATE   VA17237547

This report is for 23 Soil samples submitted to our lab in Vancouver, BC, Canada on 
31-OCT-2017.
The following have access to data associated with this certificate:

BRUCE BRIED

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:
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This is the Final Report and supersedes any preliminary report with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:
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    Page: 2 - A
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 27-NOV-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17237547 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Recvd Wt. Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs

kg ppm % ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
0.02 0.01 0.01 0.1 0.02 10 10 0.05 0.01 0.01 0.01 0.02 0.1 1 0.05

#171 Not Recvd
#172 0.10 0.28 2.19 2.1 <0.02 <10 140 0.32 0.12 0.28 0.18 12.10 8.1 29 0.67
#173 0.18 0.24 2.62 3.9 <0.02 <10 110 0.36 0.23 0.20 0.22 7.39 6.8 19 1.12
#174 0.22 0.25 2.40 4.0 <0.02 <10 70 0.29 0.21 0.13 0.10 7.37 9.1 20 0.79
#175 0.22 0.30 1.84 5.0 <0.02 <10 110 0.27 0.15 0.24 0.15 11.00 8.6 18 0.72

#176 0.18 0.15 1.79 5.6 <0.02 <10 140 0.23 0.25 0.33 0.30 7.62 8.5 21 0.87
#177 0.18 0.23 1.85 4.2 <0.02 <10 140 0.34 0.31 0.34 0.17 7.70 9.6 19 0.78
#178 0.20 0.27 3.52 5.8 <0.02 <10 60 0.35 0.30 0.15 0.11 6.43 7.4 21 0.97
#179 0.14 0.20 2.16 4.1 <0.02 <10 70 0.23 0.26 0.09 0.24 5.81 5.9 18 0.80
#180 0.26 0.11 2.60 4.5 <0.02 <10 60 0.25 0.62 0.17 0.09 7.27 7.8 21 0.45

#181 0.16 0.20 2.90 5.0 <0.02 <10 60 0.36 0.22 0.10 0.13 7.65 8.0 21 0.75
#182 0.12 0.13 1.92 3.2 <0.02 <10 40 0.22 0.19 0.09 0.11 4.79 5.5 17 0.50
#183 0.18 0.24 2.54 4.6 <0.02 <10 80 0.33 0.29 0.20 0.24 5.98 9.2 25 0.65
#184 0.16 0.15 2.08 4.0 <0.02 <10 80 0.24 0.24 0.19 0.19 6.24 6.7 20 0.69
#185 0.14 0.28 2.26 4.3 <0.02 <10 80 0.28 0.38 0.14 0.35 6.05 5.7 20 1.18

#186 0.18 0.17 2.44 3.3 <0.02 <10 50 0.20 0.17 0.10 0.11 5.04 7.2 21 0.72
#187 0.12 0.24 1.21 2.4 <0.02 <10 70 0.17 0.25 0.16 0.25 8.33 6.1 17 0.55
#188 0.16 0.33 2.68 2.5 <0.02 <10 110 0.29 0.17 0.23 0.30 11.05 9.4 26 0.81
#189 0.20 0.20 2.24 2.3 <0.02 <10 310 0.32 0.14 0.34 0.21 15.90 10.3 28 0.70
#190 0.12 0.59 2.48 3.0 <0.02 <10 130 0.37 0.18 0.28 0.40 13.15 8.7 24 0.70

#191 0.18 0.31 2.07 2.1 <0.02 <10 170 0.20 0.08 0.37 0.40 13.15 6.8 25 0.53
#192 0.18 0.59 2.49 6.8 <0.02 <10 330 0.53 0.18 0.54 0.57 17.25 13.2 27 1.02
#193 0.12 0.59 1.82 4.0 <0.02 <10 210 0.27 0.18 0.38 0.34 11.05 9.5 26 0.70
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Cu Fe Ga Ge Hf Hg In K La Li Mg Mn Mo Na Nb

ppm % ppm ppm ppm ppm ppm % ppm ppm % ppm ppm % ppm
0.2 0.01 0.05 0.05 0.02 0.01 0.005 0.01 0.2 0.1 0.01 5 0.05 0.01 0.05

#171
#172 140.5 2.92 7.62 <0.05 0.04 0.04 0.020 0.04 6.8 7.6 0.49 320 8.37 0.01 1.08
#173 124.0 3.54 9.52 <0.05 0.04 0.04 0.029 0.03 3.8 8.9 0.33 200 9.22 0.01 1.49
#174 123.5 3.29 6.10 <0.05 0.06 0.05 0.022 0.04 3.4 5.5 0.41 204 3.37 0.01 0.86
#175 156.0 2.77 6.40 <0.05 0.02 0.03 0.022 0.03 4.5 10.5 0.35 178 10.85 0.01 0.80

#176 125.0 4.17 12.70 <0.05 0.03 0.02 0.026 0.05 3.7 10.5 0.45 236 9.04 0.01 1.64
#177 113.5 4.16 8.36 <0.05 0.02 0.03 0.027 0.04 5.6 7.8 0.50 251 11.40 0.01 1.01
#178 238 3.99 8.00 <0.05 0.08 0.08 0.033 0.04 3.6 7.5 0.37 195 5.21 0.01 1.26
#179 55.6 4.01 10.00 <0.05 0.04 0.05 0.024 0.03 3.1 6.8 0.26 143 10.65 0.01 1.55
#180 98.9 3.49 4.79 <0.05 0.04 0.05 0.022 0.04 2.9 3.8 0.36 183 3.52 0.01 0.58

#181 86.5 3.31 7.29 <0.05 0.08 0.07 0.025 0.04 3.4 6.5 0.33 211 3.33 <0.01 1.11
#182 44.5 3.03 6.99 <0.05 0.04 0.04 0.020 0.03 2.4 5.3 0.19 197 2.24 <0.01 0.94
#183 120.5 4.12 7.17 <0.05 0.02 0.04 0.031 0.05 3.0 8.8 0.58 244 4.05 0.01 0.88
#184 89.7 3.23 8.22 <0.05 0.02 0.04 0.021 0.04 2.9 7.2 0.39 216 4.93 0.01 1.19
#185 69.1 4.60 14.60 <0.05 0.05 0.09 0.029 0.06 3.1 7.8 0.30 208 3.24 0.01 2.44

#186 45.4 3.19 6.35 <0.05 0.05 0.04 0.027 0.03 2.6 5.9 0.31 167 2.25 0.01 0.95
#187 47.9 2.93 7.52 <0.05 0.02 0.03 0.019 0.03 3.7 4.6 0.26 503 3.77 0.01 0.87
#188 96.1 2.99 7.78 <0.05 0.03 0.06 0.026 0.04 4.1 8.5 0.50 485 2.71 0.01 1.07
#189 289 2.80 5.91 <0.05 0.02 0.04 0.018 0.05 11.6 8.1 0.69 511 7.84 0.02 0.48
#190 89.3 3.15 7.86 <0.05 0.03 0.08 0.025 0.04 5.4 8.1 0.43 304 6.15 0.01 1.15

#191 174.5 2.50 5.65 <0.05 0.02 0.06 0.016 0.04 6.1 6.2 0.47 212 2.28 0.01 0.75
#192 2350 3.08 6.92 0.09 0.02 0.03 0.023 0.08 20.8 10.1 0.76 729 5.96 0.02 0.73
#193 169.0 3.45 8.44 <0.05 0.02 0.06 0.025 0.04 6.1 6.7 0.53 688 5.88 0.01 0.85
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Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti

ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm %
0.2 10 0.2 0.1 0.001 0.01 0.05 0.1 0.2 0.2 0.2 0.01 0.01 0.2 0.005

#171
#172 14.3 340 4.8 5.4 0.001 0.01 0.12 2.9 0.3 0.4 23.0 <0.01 0.03 0.4 0.121
#173 8.4 680 5.4 8.2 0.001 0.02 0.12 2.4 0.4 0.5 20.2 0.03 0.05 0.5 0.114
#174 9.7 830 3.3 9.0 <0.001 0.02 0.11 3.2 0.4 0.3 15.0 0.01 0.06 1.1 0.089
#175 10.3 450 6.5 6.9 0.001 0.01 0.09 2.3 0.4 0.3 21.8 0.01 0.04 0.6 0.082

#176 9.4 450 5.4 10.4 <0.001 0.02 0.12 2.9 <0.2 0.5 29.5 <0.01 0.08 0.7 0.145
#177 8.7 690 4.4 7.3 0.001 0.03 0.11 3.0 0.5 0.4 27.6 0.01 0.06 0.6 0.107
#178 8.2 1560 5.0 6.5 <0.001 0.03 0.19 2.9 0.6 0.4 14.6 0.02 0.08 0.9 0.097
#179 6.0 410 5.4 5.7 <0.001 0.01 0.18 2.3 0.4 0.5 10.9 0.02 0.04 0.8 0.125
#180 8.4 1230 3.3 3.6 <0.001 0.01 0.10 3.0 0.3 0.2 14.9 0.01 0.05 1.3 0.065

#181 8.8 1310 4.5 6.9 <0.001 0.02 0.13 3.0 0.5 0.4 12.6 0.02 0.05 1.2 0.091
#182 5.0 1080 4.6 4.3 <0.001 0.01 0.11 1.9 <0.2 0.4 8.7 0.02 0.03 0.9 0.073
#183 12.5 900 3.8 6.8 <0.001 0.02 0.10 3.6 <0.2 0.3 15.4 <0.01 0.08 0.9 0.098
#184 9.4 1010 5.1 6.3 <0.001 0.01 0.11 2.7 <0.2 0.5 19.3 0.01 0.05 0.7 0.112
#185 6.6 3550 9.5 13.0 <0.001 0.02 0.15 2.5 0.5 0.9 14.0 0.02 0.07 1.0 0.177

#186 8.0 2030 3.5 7.0 <0.001 0.01 0.09 2.3 <0.2 0.3 10.4 0.02 0.03 1.1 0.079
#187 5.8 1060 4.6 5.8 <0.001 0.01 0.09 1.7 <0.2 0.5 13.3 <0.01 0.05 0.4 0.088
#188 13.1 1140 5.4 7.1 <0.001 0.01 0.09 3.3 0.2 0.5 18.6 0.01 0.03 0.6 0.121
#189 15.4 460 4.4 5.5 0.006 0.02 0.09 3.5 0.5 0.3 35.2 <0.01 0.04 0.3 0.081
#190 11.3 530 8.7 6.6 <0.001 0.02 0.11 2.8 0.3 0.5 32.6 0.01 0.07 0.3 0.124

#191 11.3 460 3.3 3.9 0.001 0.02 0.10 2.6 0.3 0.3 34.6 0.01 0.01 0.3 0.097
#192 21.0 700 12.3 10.7 0.004 0.02 0.13 4.9 0.8 0.4 51.3 <0.01 0.19 0.4 0.102
#193 11.6 480 7.6 6.9 <0.001 0.03 0.10 2.4 0.3 0.4 39.0 <0.01 0.11 0.2 0.114

***** See Appendix Page for comments regarding this certificate *****



    Page: 2 - D
Total # Pages: 2  (A - D)

Plus Appendix Pages
Finalized Date: 27-NOV-2017

Account: BRIBRU

ALS Canada Ltd.

2103 Dollarton Hwy
North Vancouver BC V7H 0A7 
Phone: +1 (604) 984 0221       Fax: +1 (604) 984 0218    
www.alsglobal.com/geochemistry

BRIED, BRUCE
6140-48A AVENUE
DELTA BC V4K 1Y8 
 

To:

CERTIFICATE OF ANALYSIS    VA17237547 

Sample Description

Method
Analyte
Units
LOR 

ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41 ME-MS41
Tl U V W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm
0.02 0.05 1 0.05 0.05 2 0.5

#171
#172 0.03 1.02 70 0.12 5.61 55 1.4
#173 0.03 0.70 72 0.24 3.02 91 2.3
#174 0.04 0.65 76 1.39 2.88 53 2.4
#175 0.04 0.57 61 0.17 3.37 51 0.7

#176 0.04 0.42 101 0.22 2.59 110 1.1
#177 0.04 0.89 85 0.47 5.21 78 0.8
#178 0.05 0.71 77 0.31 2.40 53 3.4
#179 0.03 0.51 87 0.25 1.80 57 1.8
#180 0.03 0.54 74 0.29 2.72 34 1.3

#181 0.04 1.00 76 0.34 2.37 57 3.7
#182 0.02 0.33 72 0.22 1.37 38 1.5
#183 0.02 0.61 89 0.27 2.48 109 1.0
#184 0.04 0.42 79 0.26 1.86 71 1.0
#185 0.06 2.18 94 0.35 1.76 111 2.7

#186 0.03 0.34 73 0.20 1.51 63 2.1
#187 0.04 0.47 68 0.19 1.78 67 0.6
#188 0.05 0.75 67 0.13 3.28 135 1.5
#189 0.05 2.50 61 0.11 11.60 76 0.6
#190 0.04 0.95 69 0.23 5.12 126 1.4

#191 0.03 0.76 63 0.09 5.14 73 0.8
#192 0.07 4.39 63 0.32 19.60 139 0.7
#193 0.03 0.94 71 0.20 4.97 115 0.7
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CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g).
ME-MS41Applies to Method:

LABORATORY ADDRESSES
Processed at ALS Vancouver located at 2103 Dollarton Hwy, North Vancouver, BC, Canada.
LOG-22Applies to Method: ME-MS41 SCR-41 WEI-21
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