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September 15, 1991 
re: Project 211-04 

Dear Mr. Bergman: 

Re: SUMAS FELDSPAR(ALB1TE) 

Please find enclosed six copies of a report entitled "Sumas 
Soda Feldspar Property. ... A feldspar Project". 

The results of our field investigations combined with drilling 
and analytical analyses show that a minimum of 36,000,000 tonnes of 
low-iron feldspar are available for exploitation. 

A simple beneficiation program involving a dilute acid wash 
will produce an acceptable product for the end users. 

Use of the dilute acid wash will allow exploitation of 'an 
additional 150,000,000 tonnes of feldspar. 

Feldspar is used in the manufacture of container glass, 
fibreglass and speciality glass such as dinner ware but not window 
glass. It is also used in ceramics, porcelain and floor tiles. 

In a study prepared for the Province of B.C., March, 1988, the 
principal source for feldspar is in Ontario and the eastern most 
states of the U.S.. Manufacturers of products in Western Canada and 
the Northwest United States must import (at high freight costs) 
from those areas. 

Prices, although outside of this study are important in 
1984 and 1985, Japan imported 97,674 tons 



SUMMARY 

The Sumas Soda Feldspar prospect contains rocks rich in 
feldspar outcropping over several kilometers and a few hundred 
meters in depth (Units 4 and 5 in Figures 5 and 5a). 

Several nearly vertical dykes and large masses containing pink 
to cream to white coloured leucocratic dacite (Unit 5), have the 
best potential for use as a low-iron industrial mineral with little 
beneficiation to create a commercial product (see Boreholes 5 and 
6, Figure 7). 

Unit 4 rocks are part of a previously unmapped geologic unit 
first described by Payne in 1986 with modifications by Bakker, 1990 
and this report. These feldspar rich rocks outcropping over several. 
kilometers consist of different varieties and ranges in colour.' 
Rocks that are dark green to black usually contain more mafic 
minerals and have been partially separated into a separate map 
unit--Unit 4i (Figure 5). Contacts between pink to white coloured 
rocks and dark coloured ones are usually diffuse to gradual but 
occasionally, as near Boreholes 5 and 6, the geological contact is 
sharp and dyke-like. 

In the zone of surface weathering Fe is deposited along cracks 
and on the surfaces of the grains. Insufficient testing was done to 
see if iron decreases with depth. The borehole descriptions in 
Appendix B contain notes that reflect its visible abundance. 
Thus BH #1 contains less iron at 4 meters, BH #4 at 5 meters, BH #5 
at 6 meters, and BH #6 at 6 meters. 

A comparison of the Fe203 in the 99 samples analyzed by Payne 
(Figures L - N Appendix A, 1986/87) indicates that Unit 5 and Unit 
4b are similar and have a large overlap (Figure 7 ) .  Unit 4i and 
Unit 3 are also similar but average much higher in Fe203. It 
appears that with respect to the Fe203 content, Unit 4b is similar 
to Unit 5 .  Recent analytical analyses suggest that sufficient Fe 
can be easily removed using an weak acid wash so as to create an 
acceptable product (Figure 8 and Appendix A-Figures E to I). 

A simple beneficiation prosram utilizinq a dilute acid 
solution such as 5% HCL or H2S04, will produce a product that fits 
within the exactins specifications by the end users. 
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The question always arises--Does the acid wash leave a 
deleterious affect on the chemical bonding characteristics of the 
Fe-free feldspar? Hoffman (see Memorandum following this report) 
states: 

"Results from other elements of the multielement analysis 
sheds light on this issue. Most importantly, what is happening 
to the albite(1eucocratic dacite)? ..... Albite is a sodium 
aluminum silicate, and little of these elements are leaching 
from analysis of the leachate. Ca replaces Na in the albite 
structure, and several samples report substantial Ca leaching 
exceeding 0.8% (ed. note. Bore hole 1-6, Bore hole 4-6, both 
from Unit 4 and Borehole 6-8 from Unit 5--see Figure 5a). 

These are samples rich in calcite as gauged by the carbonate' 
determination. The leach is thus dissolving a deleterious 
component of the albite product. Other elements being removed 
in significant amounts include only Mn (Manganese) probably 
associated with Fe in the oxide fraction. Chemical analysis 2 

cannot tell if surface characteristics of the albite mineral 
is being affected one way or the other 

..... Regardless of the mineralogy, the experiments indicate 
dilute acid will extract enough Fe in . . .samples to produce an 
acceptable product." 

VOLUMES 

To reiterate: 

"The Sumas Soda Feldspar prospect contains rocks rich in 
feldspar outcropping over several kilometers and a few hundred 
meters in depth (Units 4 and 5 in Figure 5a). 

Several nearly vertical dykes (greater than 50 meters in 
depth) containing pink to cream to white coloured leucocratic 
dacite (Unit 5), have the best potential for use as a low- 
content iron industrial mineral with little to no 
beneficiation (see Boreholes 5 and 6, Figure 7). 

Although the actual thickness of the dykes is considered to be a 
few hundred meters, for conservative calculations A MINIMUM DEPTH 
OF 50 meters is assumed: 
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1 If one were only to consider the larger dykes of Unit 5 the 
area around Boreholes 5 and 6 will then contain 3,000,000 tonnes of 

ri leucocratic dacite. 

I The area around Borehole 4 will contain 3,000,000 tonnes. 

The area to the northeast of Boreholes 5 and 6 in Samus 4 will 
contain some 20,000,000 tonnes. 

:Ti The area east of Borehole 4 in Claim Beth 5 and Bill 1 will 
Li contain 10,000,000 tonnes. 

n The above areas and many smaller ones have the lowest amount of Fe I 
ranging in the area of 0.31% at the surface. These materials will u need little beneficiation to meet the standards and specifications. 
of the end users. 

r? 
E In addition if one were to treat some of Unit 4 with a dilute 

acid wash the tonnage of feldspar rich dacite would be immense--in 

C the order of a few hundreds of million tonnes. Testinq to date has 
shown that it is possible to produce a low-iron leucocratic 
feldspar dacite suitable for the exactinq standards of hiqh aualitv 

Fi slass or porcelain. 
I / 
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INTRODUCTION 

Purpose : 

In August of 1989, the directors of Quality Industrial 
Minerals requested that Pegasus Earth Sensing Corporation perform 
an economic evaluation of their feldspar claims on Sumas Mountain. 
Several property visits were made to review and map the geology 
(September 7/89, November 4/89, February 15/90, May 5/90, August 
2/90, February 8/91, April 25/91, July 6/91 culminating with the 
drilling program July 13-14/91). Samples were collected and 
analyzed in an attempt to stratify the different rock types and 
provide a viable commercial product. 

n Location : 

rl The claims are located on the west side of Sumas Mountain 

LJ (Figure 1). They are accessed off the Upper Sumas Mountain and Batt 
Roads by a gravelled forestry access road which leads into the 
heart of the claims Figure 1. 

r 
l l  

Physiography: 
n 
u 

The property ranges from Elevation 240 m. in the west to over 
440 m. in the east. Craggy knobs of bedrock are readily visible G through a thin to nonexistent soil cover. The area has been logged 
and partly reforested within the last 3 - 4 years. Glacial deposits 
tend to be rubbly glacial till and average less than 2 meters in 

C thickness. 

n Property Definition: 

pl 
The property consists of 18 claims in good standing, grouped 

LJ under the name 'Sumas Silica,' by Jack Lee, a director of the 
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Company (Figures 2 & 3). The claims are located within the New n Westminster Mining Division, British Columbia. 
Li 

1 
I L.. 

GEOLOGY 

1 
111 Regional Geology: 

rl Roddick (1956) first mapped this area as being part of the 
LA Chehalis Volcanics (Figure 4). He indicated that the rock present 

consisted of massive andesite and dacite porphyries characterized 

I7 by phenocrysts of plagioclase and commonly quartz. Biotite- 

LA 
hornblende quartz diorite of the Coast Range Batholith is present 
on the east side of Sumas Mountain. Quaternary sediments, mainly 

c alluvium covers lower elevations including the Fraser River Delta. 

Property Geology: 
n 

The Sumas Silica Claims are underlain by massive hornblende 
granodiorite and a complex feldspar-rich dyke possible of 
Cretaceous Age (Figure 4). The granodiorite is a medium-grained, 
grey to pink rock dominated by K-feldspars and lesser quartz with 
hornblende and biotite. The mafic minerals are partly altered to 
chlorite and epidote (Roddick, 1956). 

The area was first studied in detail by John Payne, PhD in 
1986 and again in 1989 (Figures 5 and 5a). The feldspar dyke 
extends in a N-S direction for a few kilometers and is up to 200 
m. wide, (Payne, 1989). The expected vertical dimension is 
considered to be a few hundred meters (ibid). Payne in his 1989 
report states that: 

"The dike contains at least two major phases, whose 
relative ages are uncertain. 

Much of the dike is a porphyritic dacite (Unit 4 ) ,  with 
phenocrysts of plagioclase and quartz in a aphanitic, pale to 
medium green groundmass. The phenocrysts of plagioclase and to 
a lesser extent quartz make up 10 - 25% of the rock. In 
places, this unit contains minor to moderately abundant 
inclusions averaging several cm. across of an aphanitic, 
medium to dark green andesite (Unit 4i), probably equivalent 
to the andesite of Unit 2. 

I I t  
i LJ A second variety is a very fine to fine grained, leucocratic 

dacite (Unit 5) with fine grained phenocrysts of plagioclase, ' 0 and quartz in a groundmass of feldspars(inc1udes K-fldp.) and 

I 
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quartz. This rock commonly is cream to white in 
color. Both the above units contain a few percentage of 
hornblende and /or chlorite, with lesser Ti-oxide and locally 
pyrite. 

A variety of this unit is a white to grey flow banded latite. 
It occurs along borders of some dikes and occupies the entire 
width of other narrower ones. 

To the west, the dike grades sharply in composition to 
andesite. This rock varies in texture, with some outcrops 
being of massive, aphanitic, dark green andesite, others 
being slightly coarser grained but without phenocrysts, 
and others being porphyritic, with plagioclase 
phenocrysts in a medium to dark green, aphanitic 
groundmass. 

"The dikes have potential for production for a low-iron 
industrial material for use in the fibreglass and glass 
industries, and possible in the ceramic industry. The 
feldspar-rich rock may have other uses because of its 
moderately high alumina content......Of the rock types in 
the dikes, Unit 5 (leucocratic banded latite and 
leucocratic dacite) has the best potential for use as a 
low-iron industrial material." 

The feldspar dyke is generally well-jointed. Limonite and to 
a lesser extent hematite are common on joint and fracture surfaces 
in the leucocratic varieties. Because the feldspar dykes are highly 
jointed and fractured and break readily into angular fragments 
suitable for road construction, minor quarrying has been done in 
the northeast property (Samus 4) to provide aggregate subbase for 
nearby subdivisions. 

On the basis of field mapping and laboratory analysis, John 
divided the area into 5 map-units with Map-Unit 4 and 5 being 
feldspar-rich dacite and latite dikes. Unit 5 consisted of a cream 
to white leucocratic dacite and Map Unit-4 of a porphyritic medium 
green dacite with mafic inclusions (Figure 5). 

John recommended further mapping trenching and drilling to 
outline areas of low iron rock suitable for commercial 
exploitation. 

Verification of this work and further mapping was performed by 
Ebo Bakker, P. Geo1.1980 (Alberta) of Pegasus Earth Sensing 
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Corporation (August, 1990). Ebo found that the identification of 
the rocks, at least visually, was less straight forward then 
expected. He found that Unit 5 rocks are easily recognized when 
leucocratic but that greenish and grey fine grained rocks also 
mapped as Unit 5 are difficult to separate from Unit 4. He 
suggested that the contacts between these two rock types is 
gradual. 

This report also found that small scale fractures (joints) are 
particularly common in Unit 5 rocks. The rocks usually contain 
iron-hydroxides (limonite-goethite and not magnetite!). On a larger 
scale, cliffs and deep incisions indicate the probable presence of 
larger joints and faults. These features are readily visible on 
aerial photographs. A common orientation is NW-SE, also N-S and E- 
W are present. It seems certain that faulting will considerably 
influence the distribution of the leucocratic rocks. 

GEOCHEMISTRY 

The critical factor in an economic evaluation is the iron 
content of the raw material. Much of the iron in the rock is locked 
up in silicates? (according to Payne, 1989 but not confirmed by 
later analytical analyses), and its removal during milling might be 
difficult and expensive. Thus raw material must have a sufficiently 
low iron content that it can be used without much beneficiation. 

The iron content of the rocks below the zone of weathering is 
expected to be lower than that of samples from near the surface, 
where iron has been deposited on fractures. Thus, it is reasonable 
to expect to find larg tonnages of rock with iron contents of less 
than 0.15% (Payne 1984 

For most users of feldspars the critical component is iron. 
Although maximum values for Fe allowable, vary with the intended 
use they range from 

-0 .25-0 .35% for fibreglass, 
-less than 0 . 0 5 %  for high quality glass and porcelain, 
-0 .30% for low quality glass. 

Beginning in 1984, a director, Jack Lee submitted two samples 
of Unit 5 to Quanta Trace Laboratory. Based on the analyses of 
these samples the feldspar rich dykes were considered to have 
potential for production of a low-iron product (in Payne, 1989). 

A further 99 chip samples were taken from outcrops of Units 3, 
4, and 5 by John Payne in 1986 and analyzed by Acme Analytical 
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Laboratories (Figure 5 and Figures L - N in Appendix A). Payne 
(1989) suggested that the results of these samples demonstrate that 
Unit 5 is the only zone in the dykes with an economic potential for 
a low-iron, feldspar rich product. The values in Unit 5 range from 
0.19 to 1.5% Fe203, with most samples between 0.5% and 1.0% Fe203. 

Payne also performed a petrographical analyses and thought 
that much of the Fe in the rocks was contained in Fe-bearing 
silicates such as chlorite and actinolite, and to a lesser extent 
in hematite and pyrite. He also stated that the minerals generally 
were intimately intergrown with feldspar and therefore would be 
difficult to separate. After examining the crushed and probably 
ground rock he came to the conclusion that a moderate amount of 
iron was present as magnetite, most of which could be separated 
with a magnet! 

A study of the whole rock analyses in Figures J and K 
(Appendix A) gives data for nine Unit 5 rocks. These analyses (this 
study) show that there is an average excess of 2% A1203 with 
respect to the mineralogy mentioned. Some iron and masnesium is 
possible present as hornblende or chlorite rather than as 
actinolite. 

Payne also noted that when using Chemex Laboratories and Acme 
Analytical Laboratories for whole rock analyses, that about one 
third of the results from Chemex were significantly lower (average 
about 0.2% Fe203) than corresponding results from the Acme Labs. 

In the Pegasus report of August 1990, leucocratic rocks are exposed 
in the Nick 3 claim and traced for over 30 meters (samples E9 b-c 
with Fe contents ranging from 0.24 to 0.5%, analyses by SGS 
General Testing Laboratories). Ebo extended the mapping in Nick 4 
claims due to the excellent exposure of outcrop from recent 
logging. He found that large parts of cliff and road exposures in 
the Nick 4 claim consisted of light coloured rocks with gradual 
contacts to darker coloured rocks. As an example, Sample E10, which 
was a dark grey fine grained rock had 1.86% Fe whereas Ell, a 
lighter fine grained rock only had 0.4% Fe (also analyzed by SGS). 

Ebo Bakker (1990) plotted the Fe203 results of Payne's 99 chip 
samples as histograms (Figure 7). He found that Unit 5 and Unit 4b 
are similar and have a large overlap with Unit 4. Unit 4i and Unit 
3 are also somewhat the same but average much higher in Fe203 It 
appears that with respect to the Fe203 content. Unit 4b is as qood 
as Unit 5 and if iron proves to be easily removed , much of Unit 4 
is as valuable as Unit 5 .  

Ebo also suggested that because of the discrepancies in total 
iron content between Vancouver laboratories in the samples gathered 
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and analyzed by Payne that further samples be gathered from 
representative horizons. These samples should be split and analyzed 
by 3 different labs. 

In February, 1991 Pegasus collected 3 additional samples 
(Figure 5a and 6) (TR-1 and TR-2 from Unit 4b and TR-3 from Unit 
5 of Payne (1989) ) .  These samples were collected because of the 
suggestion that some of the excess iron could be removed by 
magnetic means (see Payne, 1989). Previous utilisation of several 
types of crushers and ball mills to produce a fine-grind had 
resulted in a product in which visible magnetic iron was present 
(where did this magnetic iron come from-the sample? or the ball 
mill?) . 

These three samples were split by Quanta Trace Laboratories 
and the -100 mesh split sent to General Testing for chemical 
analyses (pulverizing them in a ceramic mill), (APPENDIX A--Figure 
A). Quanta proceeded to analyze the -200 mesh split by similar 
chemical analyses while running a standard as control. The results 
of the two laboratories are the same within acceptable limits--ONLY 
A TRACE OF MAGNETICS (APPENDIX A--Figures A, B, and C). 

Quanta Trace then subjected one of the samples to an aqua 
regia acid bath in Figure D (APPENDIX A). In reference to Figure C, 
Column B presents the result of the original chemical analyses for 
TR-1. On the other hand, Column A gives the chemical analyses after 
the acid bath treatment.-- It can readily be seen that the acid 
bath has removed several solubles including some of the oxides of 
iron to a residual value of 0.07% (Subtract A from B for remnant 
values) . 

DRILLING PROGRAM 

In an effort to evaluate iron content with depth as well as 
geology it was decided to drill several widely spaced boreholes. 
These boreholes located in Figures 5 and 5a are described in 
APPENDIX B. 

A rotary hammer drill rig (Tamrock-TP 438) mounted on a 
tracked excavator was mobilized to the site on July 12, 1991. The 
drill steel capped by a 2 3/4" diamond bit recovered sample with 
compressed air by blowing it through a capping collar to a cyclone 
where the sample was collected in a plastic ice-cream pail with 
locking top. For this phase of drilling it was decided to use 4 
pieces of steel, each 12 feet long allowing for a 48 foot (14.6 m.) 
deep hole. All holes were vertical. 
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Ten boreholes were completed to varying depths for a total of 
96 meters (Appendix B). Boreholes 1, 2, 3, 3a, and 9 were drilled 
into Unit 4 of Payne (1989), classified as a porphyritic greenish 
dacite and Boreholes 4, 5 and 6 were drilled into Unit 5 
characterized as light coloured leucocratic dacite (Figure 5a). 

LABORATORY ANALYSES 

For most users of feldspars the critical component is 
iron. Although maximum values for Fe allowable, vary with the 
intended use they range from 

-0.25-0.35% for fibreglass, 
-less than 0.05% for high quality glass and porcelain, 
-0.30% for low quality glass. 

Eight samples were selected for more analytical study 
(APPENDIX A--Figure E to I). The selection of samples from the 
boreholes was based on evaluating material from several different 
areas and depths of favourable rock. Boreholes #5 and #6 are 
typical of the fine grained cream to white leucocratic feldspar. 

BOREHOLE 

BH- 1 

SAMPLE NO. SAMPLE DEPTH 

1-6 4.5 - 5.5 m. 

Dr. Stan Hoffman of Prime Geochemical Methods Ltd. (Vancouver) 
organized the flow sheet for sample testing so as to eliminate 
introduction of foreign elements and test for per cent Fe. Stan 
suggested that the following procedure be followed: 
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1 Split samples prior to pulverizing using a Jones splitter (the 
Tamrock drill produced samples no larger than 10 mesh. 

2 A 100 gm split will be pulverized in a ceramic mill so as to 
avoid Fe contamination from a grinder. 

3 Samples will be analyzed for total metals using a lithium 
metaborate fusion. 

4 The pulps produced will be subjected to an aqua regia 
extraction to remove Fe tied up in oxides, sulphides, and most 
silicates. The difference between 3 and 5 will give the total 
Fe residue in the sample. To change Fe203 to Fe divide by 
1.43. 

5 A 5% hot hydrochloric acid leach for one hour would be used to 
test if the Fe can be removed by washing using a very dilute 
acid. 

6 A 5% hot sulphuric acid leach for one hour would be used to 
test if the Fe can be removed by washing. 

7 A 5% cold hydrochloric acid leach for 10 hours would be used 
to test how much Fe can be removed. 

DISCUSSION 

The Sumas Soda Feldspar prospect contains rocks rich in 
feldspar outcropping over several kilometers and a few hundred 
meters in depth (Units 4 and 5 in Figures 5 and 5a). 

Several nearly vertical dykes and large masses containing pink 
to cream to white coloured leucocratic dacite (Unit 5), have the 
best potential for use as a low-iron industrial mineral with little 
beneficiation to create a commercial product (see Boreholes 5 and 
6, Figure 7 ) . 

Unit 4 rocks are part of a previously unmapped geologic unit 
first described by Payne in 1986 with modifications by Bakker, 1990 
and this report. These feldspar rich rocks outcropping over several 
kilometers consist of different varieties and ranges in colour. 
Rocks that are dark green to black usually contain more mafic 
minerals and have been partially separated into a separate map 
unit--Unit 4i (Figure 5). Contacts between pink to white coloured 
rocks and dark coloured ones are usually diffuse to gradual but 
occasionally, as near Boreholes 5 and 6, the geological contact is 
sharp and dyke-like. 
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In the zone of surface weathering Fe is deposited along cracks 
and on the surfaces of the grains. Insufficient testing was done to 
see if iron decreases with depth. The borehole descriptions in 
Appendix B contain notes 'that reflect its visible abundance. 
Thus BH #1 contains less iron at 4 meters, BH #4 at 5 meters, BH #5 
at 6 meters, and BH #6 at 6 meters. 

A comparison of the Fe203 in the 99 samples analyzed by Payne 
(Figures L - N Appendix A, 1986/87) indicates that Unit 5 and Unit 
4b are similar and have a large overlap (Figure 7 ) .  Unit 4i and 
Unit 3 are also similar but average much higher in Fe203. It 
appears that with respect to the Fe203 content, Unit 4b is similar 
to Unit 5. Recent analytical analyses suggest that sufficient Fe 
can be easily removed using an weak acid wash so as to create an 
acceptable product (Figure 8 and Appendix A-Figures E to I). 

A simple beneficiation prosram utilizinq a dilute acid 
solution such as 5% HCL or H2S04, will produce a product that fits 
within the exactinq specifications by the end users. 

The question always arises--Does the acid wash leave a 
deleterious affect on the chemical bonding characteristics of the 
Fe-free feldspar? Hoffman (see Memorandum following this report) 
states: 

"Results from other elements of the multielement analysis 
sheds light on this issue. Most importantly, what is happening 
to the albite(1eucocratic dacite)? ..... Albite is a sodium 
aluminum silicate, and little of these elements are leaching 
from analysis of the leachate. Ca replaces Na in the albite 
structure, and several samples report substantial Ca leaching 
exceeding 0.8% (ed. note. Bore hole 1-6, Bore hole 4-6, both 
from Unit 4 and Borehole 6-8 from Unit 5--see Figure 5). 

These are samples rich in calcite as gauged by the carbonate 
determination. The leach is thus dissolving a deleterious 
component of the albite product. Other elements being removed 
in significant amounts include only Mn (Manganese) probably 
associated with Fe in the oxide fraction. Chemical analysis 
cannot tell if surface characteristics of the albite mineral 
is being affected one way or the other 

..... Regardless of the mineralogy, the experiments indicate 
dilute acid will extract enough Fe in ... samples to produce an 
acceptable product." 



ACME ANALYTICAL FE MALYSIS 
PEGASUS EARTH SENSING CORPORATION 

FILE #91-2811 

7 TOTAL FE 
REWRTED 

IIIIWBER AS FE1 -HOT-AR FE5X-HCL (HOT) FE5X-HCL (COLD-1H) FE5X-HCL(COLD-IOH) FESX-H,SO. (HOT) -1 
FE-& FET li - FET-FE1 - X FET-FEZ X FET-FE3 _X - FET-FE4 - X 

I * - sample not reanalyzed by total analaysis nethods 
I -7 AR - aqua regia 

FET - total iron reported as the element 
L,1 
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VOLUMES 

To reiterate: 

"The Sumas Soda Feldspar prospect contains rocks rich in 
feldspar outcropping over several kilometers and a few hundred 
meters in depth (Units 4 and 5 in Figure 5a). 

Several nearly vertical dykes (greater than 50 meters in 
depth) containing pink to cream to white coloured leucocratic 
dacite (Unit 5), have the best potential for use as a low- 
content iron industrial mineral with little to no 
beneficiation (see Boreholes 5 and 6, Figure 7). 

Although the actual thickness of the dykes is considered to be a 
few hundred meters, for conservative calculations A MINIMUM DEPTH 
OF 50 meters is assumed: 

If one were only to consider the larger dykes of Unit 5 the 
area around Boreholes 5 and 6 will then contain 3,000,000 tonnes of 
leucocratic dacite. 

The area around Borehole 4 will contain 3,000,000 tonnes. 

The area to the northeast of Boreholes 5 and 6 in Samus 4 will 
contain some 20,000,000 tonnes. 

The area east of Borehole 4 in Claim Beth 3 and Bill 1 will 
contain 10,000,000 tonnes. 

The above areas and many smaller ones have the lowest amount of Fe 
ranging in the area of 0.31% at the surface. These materials will 
need little beneficiation to meet the standards and specifications 
of the end users. 

In addition if one were to treat some of Unit 4 with a dilute 
acid wash the tonnage of feldspar rich dacite would be immense--in 
the order of a few hundreds of million tonnes. Testinq to date has 
shown that it is possible to produce a low-iron leucocratic 
feldspar dacite suitable forthe exactinq standards of hiqh cmality 
slass or ~orcelain. , 

RECOMMENDATIONS 

1 Prepare several kilograms of sample from existing drill holes 
by using an acid wash and submit to end users for suitability. 
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2 Continue testing the removal of Fe by use of a dilute solution 
of H2S04 similar to the HCL. 

3 Repeat the one hour experiment (and repeat for different hours 
of agitation say 5 hours and then 10 hours) of dilute 5% HCL using 
ascorbic acid or even Hydrogen peroxide which according to Dean 
Toye (chief chemist) at Acme will act as a reducing agent keeping 
the Fe in a ferrous state. The purpose of this testing is to 
provide a low-iron product with the minimum beneficiation and time. 

4 Submit samples from remaining drill holes and surface samples 
from known localities for analyses. Perform an abrasion and 
crushinq test for hardness and a General Electric briqhtness test. 

5 Prepare a base map at a scale of 1:1000 with 5 meter major 
contours and update all of the geological mapping. Prepare 
crosssections showing structure and stratigraphy of the low-iron 
materials. This type of mapping and display is the initial step in 
mine-planning. It will show ore and waste. 

6 Drill several 15 meter holes in the Unit 5 dykes in Samus 4 
and Beth 5 and some of the more favourable areas found in the 
Bakker mapping in Nick 6. Select sites after the geological mapping 
is complete. 

7 Several deeper drill holes (to 30 meters) should be carried 
out in the target zones to outline areas of feldspar needing the 
least beneficiation. 
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b%nmnec, B.C., V& 22 
Telephone (604) 684-0069 Mesage.  (604) 731-8892 Fax, (604) 682-7354 

M E M O R A N D U M  

TO: Ted Reimchen 
Pegasus Earth Sensing Corp. 

FROM. Stan Hoffman 

DATE: September 12, 1991 

RE: SUMAS FI3LDSPA.R 

Results of the analysis recommended in the memo of July 16, 1991 are in hand, along with some I 
follawup data. The extractabfity of Fe is summarized in Table 1. 

The Fe content of the albite samples are readily leached by dilute acids, with sulphuric acid 

(Fe5) slightly more efficient than hot hydrochloric acid (Fe2). Successful completion of the first 

phase of the e x p h e n t  was defined by a residue Fe in the sample comprising less than 0.3 % 

of almost all samples; many reporting values of less than 0.1 5%. Use of hot acid dws not likely 

have applications to a commercial processing operation. 

Tnitial results were followed up by employing a 5% cold hydrochloric acid leach for 1 hour 

(Fd). Fe was leached to acceptable levels in only about half the samples. Allowing the same 

leach to proceed for 10 hours (with agitation) (Fe4) improved leachability markedly, although 

three samples (1-6, 3-6, 8-7) still contain Fe in unacceptably high concentrations. Two possible 



experiments can be tried to determine if the cold extraction result cm be improved: 

(1) Repeat the 10 hour experiment using cold 5 % sulphuric acid; and 

(2) Repeat the 10 hour experiment using cold 5% hydrocNoric acid augmented by a 

reducing agent. Two possible low cost agents can be suggested: 

(a) ascorbic acid 

@) hydrogen peroxide 

Tn view of the low cost of the analysis, testing the above reagents is recommended. 

I 

The question arises, are these extracting reagents having a deleterious affect on the Fe-free 

product. Results fmm other elements of the multielement analysis sheds light on this issue. 

Most importantly, what is happening to the albite? 
1 

Albite is a sodium aluminum silicate, and little of these elements are leaching from analysis of 

the leachates. Ca replaces Na in the albite smcture, and several samples report substantial Ca 

leaching exceeding 0.8% (1-6, 4-6, 6-8). These are sample rich in calcite as gauged by the 

d o n a t e  determination. The leach is thus dissolving a potentially a deleterious component of 

the albite product. Other elements being removed in dgnif~cant amounts include only Mn 

probably associated with Fe in the oxide fraction. Chemical analysis cannot tell if surface 

characteristics of the albite mineral i s  being affected one way or the other. I 
I 



3 

Reirnchen reports that historical mineralogical work has identified rnafic silicate minerals and 

magnetite as constituting the Fe fraction. Although Fe-bearing sillcatcs and magnetite will leach 

in  dilute cold acid, hydrous Fe oxides would leach in a more efficient manner. Regardless of 

the mineralogy, the experiments indicate dilute acid will extract enough Fe in enough samples 

to produce an acceptible product. Although some samples cqntain more Fe than is satisfactoq, 

dilution accompanying the blending of material from different parts of the deposit (for example, ! 1 .I 
the average Fe content of the 8 svnples leached by cald hydrochloric acid in 10 hours is 0.3%) 

and minor adjustment in reagent or experimental condiiions a u l d  probably lead to production I 
of a suitable product. I 
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CERTIFICATE 

I, TED. H.F. REIMCHEN OF 4761 COVE CLIFF ROAD, North Vancouver, in 
the Province of British Columbia, Canada, DO HERBY CERTIFY: 

1. THAT I am a Professional Geologist with an office at the 
above address. 

2. THAT I am a graduate of the University of Alberta located at I 
Edmonton, Alberta where I obtained a BSc. and MSc. mV= 
in Geology in 1966 and 1968 respectively. 

3. THAT I have been practising my profession as a Professional 
Consulting Geologist in the Province of British Columbia, 
since 1972. 

4. THAT I have been a member of the Association of Professiondl 
Engineers, Geologists and Geophysicists of 
Alberta since 1972. 

5. THAT I am the author of this report and my findings are 
based on field work and interpretation during August, 1989 
September 1991. 

6. THAT I have no direct interest in any of the claims or 
leases for this area or in any securities or common stock 
issued by Quality Industrial Minerals. 

at the City of North 
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ANALYSIS  OF GEOLOQXCAL SAMPLES 

'i' Tot Qualitr Industrial ninerals 
r l  4550 East Hastings Street 

Burnabr,B.C+ 

Workorder: 15530 
Received t 12-Frb-9 
Com~lrted: 05-Mar-? 

J 
I I A. Sample Preparation 
r i  

1. The total sample was Jau crushed and pulverized to a ~ ~ r o x i m a t e l r  . . 
I '- 
r i  100 mesh'+ 

2 .  A srlit was taken and iron was removed uith g u~asnet. (Split 1) 

-/ 3. A second split was taken! pulverized in a mortar to -200 meshr end 
I t h e iron uas removed uith a n~adnet. (Split 2 )  
I T  

I 4 ,  The magnetic iron in the samples was weighed. 
1 51 The split 1 samples with the magnetic iron removed uas ar~alrzed hu our 

laboratorr+ 
6. The split 2 samples were sent to General Testins Laboratories f o r  

chemical analusis. 
7 .  Sasple BCS 376 is a Standard Reference Haterial ~ h i c h  uas carried 

through the a n ~ l r t i c a l  rrocedurs* 

I-/ 8. Removal of Magnetic Iron Qros Sent~les _-__---__-_-____-__--------------------- 
l1 ( 

I "i' T R - 1  TR-2 TR-3 

I-1 Hadnetic Iron in 100 besh sample 0 1 0 0 4 6  % 0.0023 X 0,0038 X 
- I 
L 1 Ma9netic Iron in 200 besh sample 0,0033 X 0.0024 X 0.0033 % 

I 1  

I -j 
I 

1 -  --'a 

k 

I I Fgw A 
1 - l l  

I T  I 

I -1 

1 ,-!, I 

t i  
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Fax (604) 2(542148 
Telex 04507614 

QUALITY MINERAL 
4550 EAST HASTINGS ST. 
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CERTIFICATE OF ASSAY io 
ci 
Q 
'? 
v) Date: March 19,1991 
X No.: -- 
3, .. FIle:91-0103-W21 .- . . . 
Q 

. , . . % .i- - .. n 
w HEREBY C E ~ F Y  n w  WE F & ~ N G  m w mum w msm w: m,,, 

(7 
.$ 

7 G, 

G klamr2 SILICA SODIUM POTASSIUA CALCIUM ALUMINA IRON OXID I 
OXIDE 

z 
2 

G, 

(I) z SO2 (%I Na20 (%) K20  ('A) CaD (%) A1203 (%) Fe203 (%) D z 
(I) $ 
2 . R  
8 Q 
2 
a 
2 a 
t o 
X 
0 

2 
(1 z 
0 

f 
(I.. 
"? 
V) 
CI 

2 0 

X a 
2 
0 
'? 

NOTE: maned tw month, wipe r e a i n ~  b r  t+ma mo*. $ 
'? On reque-1 pulps and mjscte MU be 8mmd lar a mulmurn dono year. 
V) a maxLnwn of one y.ar. 

All rsmm are the -ndentlJ pmpny at ow m. PMUcsnon of z cmmmam, oncluslmr, er rMacm (mm a lopludrq our m m  i t  wl 
(3 pennmsd wllhovr Our w m n  mppmval. Any lubllty eta* h.ntO in 

3 Ymltoe~msmchrrmed 

CI B PROVING x 
0 

G, 

TR-1 -200 
T R-2 -200 
TR-3 -200 

..-.-. - - . - .. . . 

74.03 
75.44 
77.42 

, ,__. - .. 
1 

6.06 
6.22 
5.73 

. I I.. 1-- -- 
" 

0.30 
0.28 
0.15 

. I .+I..+ ,- . : 

1.80 
I .52 
0.42 

.I-,---. .g 
. g  Ci 

0 
(I, 

d> D 

P D 

15.80 
14.30 
15.39 

.--- -r - .-- 

.I 

,dab 
. 1.42 
.0.65 

. . 

$ 
D 

; 
G, 

f 
0 x 
D : 
! 
8 



I To: Qualitr Industrial t i i n e r a l s  U/O: 15530 r,as!c 1 
i 

B. Chemical Analvsis of F e l d s p a r  After Rsmovnl of  Magnetic Iron ................................................................ 
-------------------+-------------+-----------+-----------+-----------+---------- 
Sautrle tvre I Feldspar I F E ~ ~ S P B T  IAfeldsrar I Feldsrar I Feldspar 

1 rdentificatioh I TR-1 I T R - 2  I TR-3 I BCS 376 1 RC6 376 
i Lab Reference # 1 15530-00181 15530-002Bl 15530-003Pl lS530-004 1 15530-00: 

-------------------+----------*+-----------+-----------+-----------+---------- 
A r ~ l r z e d  tr;r U!.trasomic Nebii l izat ion - ICP--+-----------t-----------+---------- 

Nethod used I ~ ~ 2 ~ 1 .  1 T O ~ S I  1 T'atal I fatal I C e r t i f k c d  
Trace ELen,ents-----+-----------+-------------+-----------+-----------+---------- 

Antieonr Sb I < 4. 1 < 4 +  1 < 4.  I C 4 +  1 - 
Arsenic Ae 1 < l o *  I < 10. I < 10. 1 < 10. I - 

1 Berrlliura Be I 0.6 1 0.3 I 0 * 1  I 011 f - 
I Pisauth B i  1 < i O *  1 < 10. 1 < 104 I < 10. 1 .  - 

Cadmium Cd I 012 I 012 1 0.1 I < 0 + 1  I - 
Chromium Cr 1 160, I 180. I 2004 1 < 101 I - 
Cobalt C o l <  1. I < 1. I i 1. I < 1. I - 
Copper Cu I  2. I 2 + I 10. I 4 + 1 5 ,  
Lead Pb 1 4 r I 4. 1 8. I 9. I - 
Holrbdenua K o l <  1. I < I+ I < 1. I < 1 4  1 - 
Nickel Ni I 4. I 5 .  1 5. I < 1, I - 
Selenium S e t <  4 t  1 < 4 .  1 < 4 +  I < 4. I - 
Thorium Th l < 4. I < 4~ I < 4. l < 4. I - 
Uraniua U 1 < 20. I < 20. 1 < 204  1 < 20 1 - 
Vanadium V 1 35. I 62 r I 10. 1 7. I - 
Z i n c  Z n  I 7 4 I 6 I 5 4 I  9. I - 

Res~llts in I U ~ / S  J 9 I u9/s I u%/$ I  US/^ 
WaJors 3s Qxides---+-----------$------------+-----------+-----------+---------- 

Silicon K SiO2 I 7444 1 7 4 * 4  1 79.9 . I 68.1 1 -  67.1 
Aluminum ZA1203 1 14.1 t 14.4 1 12.1 1 17.3 1 1 7 + 7  
I ran XFe203 I . , : 1 . 4 I 0.096 1 0.10 
Calcium X CaO I 3.71 1 1.40 1 0443 I 0.58 I 0.54 
Hasnesium X nso I 0159 I 0.84 1 0 . 1  I < 0.09 1 0103 
Sodium % Na20 1 be64 I 6993 1 6.45 I 2 .79  1 2983 
P O ~ ~ S S ~ U N  Y K20 I 0.30 I 0130 1 I 1 1 0  I  11 12 0.21 1 
Bariua, 'X Pa0 I 0.007 1 0.008 1 0,006 1 0.031 1 - 
Manganese % Hno I 0.023 I 01029 1 0.010 1 0,002 1 0.00:~ 
Phos~horusX F205 1 0.06 I < 0.05 I 0406 1 0.06 1 - 
Strontium, X SrO I 01014 1 0.024 I 0.014 1 0.00651 0,006 
Titanium % Ti02 I 0.31 1 0.33 1 0.17 1 0.015 I - 
Zirconium X Zr02 I 0.009 1 0.007 1 0.010 I 0.002 1 .. 
LOSS On Isntn. % I 0991 I 0.23 1 0.40 1 0.34 1 0.35 
-----------------+-----------+-----------+-----------+-----------+---------- 
T o t a l  Oxides I I 100. I 100. I 100. 1 100.0 1 lO0,O 
Total Carbon X C  I 0107 1 0.06 1 OtOh I - I - 
Total Sulfur X S  I 0.01 I 0 0 0 1  I o t 0 1  1 - I - 

------------------'-+-----------+-----------+-----------+-----------+----------~ 

F~gw V C 
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1 1  a u a r a t ~ +  f race Zabaratories i n c  * 

I 8401-3700 Gilnture Uarr Burnabu~ B.C+r V5G 4Ml Te1:(604)436-5226 Fax:47 
. J ------------------------------------------------------------------------ 
i 
n To: Buslitv Industrial Ninrrsls W I D :  15530 

I 
D: Acid Soluhle Analysis of Feldspar Sample ------"--------------------------.----------- 

d / l ~ c ~  4 
'1 . : -------------------+----A ...--- + ---: 6 ------ 4 

1 I 
, . Ssrn~le tvpe I Feldspar I F a l d s p s r  I - 

I I Identification I TR-1 I TR-1 I 
Lab Reference a 1 15530-00141 15530-001BI 'IJ -------------------+-------------+----------- 

I + 
1 

Artalszed b% Ultrasonic Nclulization - ICP--t I 
nethod used . I ~ a u s ~ f d i a  1 Total I . 

=.  j i * :  
I Scrluhle I 

Trace Elements-----+-----------+------.------- 1 %  + 
r -1 Ant iatonv Sbl.: 9 .  t < 4. I 

1 Arsenic A s ! <  10 I < 1C. I '( 1 E e r ~ l l i u n ~  Ee 1 0.56 1 0.64 1 
! Bismuth B i  I .': 10 ; a: 10, I 
i 1 . ,  Cadmium Cd I 0.2 : 0.2 1 
i 

Chron~ium Cr 1 133. I 160, 1 
I Cobalt C a t <  1. I . :  1. 
i 

I 
r -1 : Copper Cu I 2. I 2 + I 

i Lead Ph I 4 + I 4 ,  ~ Li I 

i Molrbdenum ~ o l <  1. I < 1. I 

i Nickel Ni t 3.  I 4 
n I 

' i 
Se 1 erbi ur S e l <  5 ,  1 < 5. I 

~ ' i  
Thorium Th l < 4. I < 4. I 
Uranium U I .C 20 .  1 < 20 I 

I 1  Vanadium V I 23 4 I 35, I 
I Zinc In I 7. I 7 .  I 

r' I Results in 1 US/S I US/$ 1 hrn? . Majors as Oxides---+-----------+------------ - 
1 

f 
Silicon X Si02 I 

:I 
0416 1 74.4 1 %-.9$ 70 

.' lJ 
Alueinuw XA1203 I 1.75 1 14.1 1 l a . 3 ~  % 1 Iron XFe203 1 0,37.:.:,J- .t.-:,L..++.84 . I 
Celcius~ X &a0 I . , . . . ' , - 1  I + 

I nadnesium x HSD I 0.57 I 0.59 1 %.:7 qt 
Sodium X N82O I 0.14 1 6.64 1 

0 . O I C ' b  

7 ! Potassium X K 2 0  1 0.072 1 0.30 1 
1 1  I 

L 

D Barium I % Be0 I 0.0025 I 0.007 1 

i '  Hansenese X HnD 1 0.020 1 01023 1 
Phos~horusX P20S I 0.05 I 0.06 1 

I l  1 Strontium x Sr0 I 0.002 I 0.014 I 
f '  anium % Ti02 I 

J 
0 1 2 2  I 0131 1 

I irconium Z Zr02 1 8 0 + 0005 1 0.009 1 
1 ,-'LOSS On ISr~tr~r X I I 0.91 I - 

1 1  / -----------------+-----------+----------- t 

, '1 Total Oxides X I 4.97 1 100.0 1 
-------------------+-----------+----------- t 

1 
I 
I 



SAMPLE# SiO2 A1203 Fe203 Mg0 NaZO K2O T i 0 2  P205 C r 2 0 3  Be sr L e  Y ~b LOI sun 
1 %  X  X X  X  X  X  X  X m m m  m m  X  X  



ACME A N A L Y T I C A L  L A B O R A T O R I E S  LTD. 852 E. HASTINGS S T .  V A N C O W E R  B . C .  V6A 1R6 P H O N E ( 6 0 4 ) 2 5 3 - 3 1 5 8  F A X ( 6 0 4 ) 2 5 3 - 1 7 1 6  

i I 
I ,  

I : 
I ,  
I " 

I C P  - - 5 0 0  GRAM SAMPLE I S  DIGESTED WITH 3ML 3-1-2 HCL-HN03-HZ0 AT 95 DEG. C FOR ONE HUJR AND I S  DILUTED TO 10 ML WITH WATER. 
THIS LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B W AND LIMITED FOR NA K AND AL. AU DETECTION L I M I T  BY ICP I S  3 PPM. - SAMPLE TYPE: CUTTING 

DATE RECEIVED: JUL 2 3  1991 DATE REPORT MAILED: P/41 S I G m D  D.TOYE, C-LEONG, J.WANG; CERTlFlED B.C. ASSAYERS 

n 
cS; < 

rb 

n -, 

I 

I 

I 



I 

I 

I 

1CP - .500 GRAM SAMPLE I S  OlGESTED WITH 5% HCL AT 95 OEG. C FOR ONE HWR AN0 I S  DILUTED TO 1 0  ML WITH WATER. 
THIS LEACH I S  PARTIAL FOR MU FE SR CA P LA CR MG BA T I  B W AND L IMITED FOR MA K AN0 AL. AU DETECTION L I M I T  BY I C P  I S  3 PPM. 
- SAMPLE TYPE: CUTTING 

DA!l!E RECEmDl JM. 23 1991 DATE REPORT blAILED; d7 8 / 4, SIPrsD . . . . ...TOYE, C.LEONG, J.WANQ CERTlFlED B.C. ASSAYERS 7 

71 . . 
cn 
f m 

., 





I C P  - .SO0 GRAM SAMPLE I S  COLD LEACHED WITH 1 0  ML 5% HCL FOR 1 0  HOURS AGITATION. 
T H I S  LEACH I S  PARTIAL FOR MN FE SR CA P L A  CR MG BA T I  B V AND L IMITED FOR MA K AN0 AL. AU OETECTIMI L I M I T  BY I C P  I S  3 PFM. - SAMPLE TYPE: PULP S m l e s  beainirm 'RE' a r e  dw l ica te  s m l e s .  

DATE RECEIVED* AIJG 29 7 9 9 1  DATE REPORT UAILEDt qf YQ(. SI- .D.TDYE, C.LEMIG, J.WANG; CERTIFIED B.C. ASSAYERS 

n , . 
0 

5 
b) 

I 





RCIIE ANALYTICAL LABORATORIES LTD. 852 €.HASTINGS ST.VANCOUVER B.C. V6A 1Rb PHONE 253-3158 DeTA LINE 251-1011 

W H O L E  ROCK I C P  ANALYSIS 

1 ,1000 6Allfl 51flPLE I S  FUSED WITH .bO 6RRR OF L1R02 RNLI I S  DISSOLVED I N  SO flLS 51 HMOs. 
- SAMPLE TYPE: ROCK CHIPS 

V 

JOHN 6. PAYNE CONS. FILE # 86-4041 

SAMPLE# S102 A1203 Fez03 MOO CaO Na20 1'20 TlC12 P205 Mnr:~ CrWY Pa Lo1 Sum 
% % PPM .< % % % :< % :< % ;< '1. 

1XFI 78.94 11.75 2.06 .09 .45 5.55 . 15 . 12 .01 .02 . O l  1458 1.0 99.99 
132R 78.62 11.77 1.68 .34 .77 5.70 .ZCl .10 .61 .02 .O1 443 .6 99.90 
188 81.72 10.88 .52 .O1 .Z8 5.40 .10 .1Z .01 .01 .O1 141 .9 99.99 
STD SO-4 67.75 10.17 3.43 .99 1.68 1.40 2.05 .54 .21 .07 .01 768 11.4 99.83 











Llu . To : P A W .  JOHN C. CONSULTANTS - - -  
I. o.o~~.~I . I .  ~ . * * ~ w a d  Asoavus  T O ~  Pales l . . . ....... KRMPB: AVP . NORTH VANCnllVVR. 8 7 7  LILLOOEIT RD Date 20-FER-R 7 

8RITIRH C W I t M D I A .  U N A I I A  V 7 1 - I C I  NORM V m W B R .  Bc Invoice l 1-171111t~ 

PHONE ( 6 0 4 1  984-0211 V 7 J  2H6 P o  I NONE 
r r n l c r l  



CERTIFICATE OF ANALYSIS A8 7 1 1 1 1 7 
Chemex Labs Ltd. TO . PAYNE , JOHN G . m U L T A l v r S  *rage NO. I 

~nalyt lcal Chemlsls Geoohemlsts * Reglslered Asaayers Tot. Pages I 
1 1 )  BROOKSBANK AVE . NORTH VANCOUVER. 877 LILLCOETT RD. Date 2 4-FEB-8 7 

B R I T I S H  COLZWIA. CANADA V ~ J - I C I  NORTH VANCOWER, BC Invoice II .I-871II17 
PHONE ( 6 0 4 )  914 -0111  V7J 2H6 P.0.U NONE 

I 

ALL ASSAY DETERMINATIONS ARE PERFORMED OR SUPERVISED BY B C  CERTIFIED ASSAYERS CERTIFICATION : 

1 -- 

n 

f 

SAMPLE 
DESCRIPTION 

266 

Fe t o t  

% 

0 . 5 6  

PREP 
CODE 

2 4 1  208 



t - I'll-lIi i r. ; 1 o i, .-: .: - . 7 - , , . - -  
n ,_ .____._ _ _ . _  - 

I '. - --- 
i 2 F R'CI r: 5 I; 5 , , I L '-1 I:. R i n O W ' 1 8 9 .  1 8 .  ' 9 8  1 2 : 8 7  t4 CI . 6 - 
! , \  

I ?  CERTIFICATE OF A S ~ A Y  Date: August 24, 1990 

SGS SUPERVISION SERVICES I ~ C .  I F~le 90-0103-0758 @ SGS ! tenoral  Testing Laboratories Divisipn ' I 
TO: I.iK . JACK D. 'EE 

I ~YJ? Eas~ Penrler Street. 37195 Uard Road 
Va~cou-er, B G.. Canada VEA lVvT ALtotsford.  B.C. 
T e l ~ f r h c ~ . ~ :  (6G1) 254-iW7 v ., V L S  4N!, 1elek 04-Wi514 

I 
V 

We hersby ct'itity th?: the lollonr;ng are he results o! ass3y.s on ore 



APPENDIX B---DRILL LOGS AND CLAIK LOCATION 

NUMBER CLAIM LOCATION TOTAL DEPTH 

BOREHOLE 1--NICK 3 1 4 . 3  M .  ( 4 7  F E E T )  
BOHEHOLE 2--NICK 3 7 . 6  M .  ( 2 5  F E E T )  
BOREHOLE 3--NICK 5 2 .1  M .  ( 7  F E E T )  
BOREHOLE 3a--NICK 5 / 6  7 . 3  M .  ( 2 4  F E E T )  
BOREHOLE 4--SAMUS 2 1 4 . 6  M .  ( 4 8  F E E T )  
BOREHOLE 5--SAMUS 1 1 4 . 6  M .  ( 4 8  F E E T )  
BOREHOLE 6--SAMUS 3 1 4 . 6  M .  ( 4 8  F E E T )  
BOREHOLE 7--NICK 5 7 . 3  M .  ( 2 4  F E E T )  
BOREHOLE 8--NICK 5 5 . 6  M .  ( 2 4  F E E T )  
BOREHOLE 9--NICK 8 7 . 3  M .  ( 2 4  F E E T )  



C 

TEMPERATURE \i WEATHER ??L:fi SURF ELEV m DRILLING METHOD -, 

SURFACE C ~ D I T I O N  PLUNCF ~ C T L W ~ ~  w.J~(cL~cG-Iw 
AZIMUTH f ~c'N4 k 

FIELD LOGGING FORM 
-6 s r L &  

DESCRIPTION 

X flaP,LuAw' 

JOB ~0;347// - t7  Lj RECORDED By ~ ~ ~ * c J J ~ I D A T E  w 1 

LOCATION BORE HOLE NO. R\f TOT. DEPTH 

BORE HOLE COORDINATES N L C  k 3 DEPTH OF 
cnslnc 

SHEET 

coNTancio~+&? I LOFL 

DRILLER A? 1 Qe 

TYPE OF RIG 77 qgr 



SURF.ELEV. m D~LLING METHOD 

SURFACE CONDITION PLUNGE 

FIELD LOGGING FORM 
d s ~ i 5 k d  c @ ; ~ t k ~ h  

" 
I'IATEA LEVEL 
REFERJlCE ELEVATION DRILLING START FINISH 

TIME TIME /#'3 0 &*'Jd 
, 

DATE DATE 

I 

JOB NO.- RECORDED BY Td i(elWd-kCDATL md3 1 9 9 1  
$Sb_ 'j=& LOCATIONU BORE HOLE NO. jt 2 TOT. DEPTH 

%EET 

C O N T R A C T O R S ~  I L o f  4 
DRILLER 2 . h~3 

rn TYPE OF RIG T q 8 .  



TEMPEWTURE fi WEATHER 

I 

FIELD LOGGING FORM 
&~;sk.k;t T ? ' ? ; H Z C ~ Q L / I  

DESCRIPTION 

I I I I I 

X a- 

J O ~  NOS 1 1 -  o 4 RECORDED By h w . ~ ~ . r . o A T r  m,. (3 l3$\ 9' '& COCA TI ON^ BORE HOLE NO, & 3 TOT. DEPTH 

BORE HOLE COORDINATES A / t ~ k <  9EPTH OF 
cnslnc 4 

CHEET 

c o n T a n c m a S &  I 
DRILLER I? . b 0 7 - 
TYPE OF RIG ? 938 . 



FIELD LOGGING FORM 
bS~i&.kit T L ? ) ~ i ~ t t t @ ~ q  

JOS NO.Q 1 1 -  o 4 RECORDED 8 1  -kd Q*~*L.~.DATE xi!?,_ ICCISOI 
LOCATIONL-- soar " o u  no* TOT. D w r n  23 % - 
BORE HOLE COORDINATES /6m 5'.l3, A I I C ~  9EPTH OF 

. L C A S ! N G  

<HEFT 

CONTRACTORS& I L0.L 
DRILLER . &U - 
TYPE OF RIG ? CC38 . 



I- 1 
!A 

I 1  
FIELD LOGGING FORM 

1 &.S;&& X Re r MC A 4 ~4 

k 

I 

I I  

LJ 

rl 
cd 

WATER LEVEL 
REFEREI*CE ELEV4TlON DRILLING START FINISH 

TIME /'o'aF U ' d : ~ d  
DATE DATE 

I? I 

Li 
DESCRlPTlON 

r' 

r 1  

r 1 

, i 
i 

i 

r i 
I 

-2 

1 

I 
U 

I 
L J  

- 7 

1 1  
LJ 
; 
I 

1 -< 

J 0 9  ~ 0 . d ~  RECORDED BY ~d F ~ W ~ G U ~ ,  DATE 1 9 9 1  
rs + LOCATIONL~~ BORE HOLE NO. fL 4 TOT. DEPTH & 

=MEET 

c o a i a n c T o a ~ p a . r f t ~  ( ~ 0 . 1  

DRILLER I?.LW - 
9EPTH OF 
C I S I N G  rn TYF'E OF RJG ? q38 ' 

SURF.ELEV. 

SURFACE CONDITION 9 



TEMPERATURE ING METHOD 

FIELD LOGGING FORM 
5 '  .& ,A+$ -;rr P4?iM( Aol4 

Jos NO.- RECORDED By -tPd Qeiuc~kk DATE % L O C A T ~ O N ~ ~ , ~  BORE HOLE NO.& TOT. DEPTH 

s w s  - L 3EPTH OF (P_ 
BORE H O L E  C O O R D I N A T E S  CASING rn 

=HEET 

~ O ~ T R A C T O R S ~  110~- 

D L  - 
TYPE OF RIG ? CC38 . 



L O C * T I O N L -  BORE HOLE NO, & 6 1 

BORE HOLE COORDINATES - 3  
TEMPERATURE SURF.ELEV. 

I 

DESCRlPllON 

' x u -  
/ OOlnQr, v' 



FIELD LOGGING FOR 
1 .  

J o g  ~0.61- RECORDED BY -T-& g + \ u c c k t . ~ n ~ ~  LL I? 19Qr 

L O C * T I O N ~  BORE HOLE NO. id- 7 TOT. DEPTH 

3EPTH OF _t, , 
TEMPERATURE 

DRILLER I? . b 0 I I 



TEMPERATURE SURF.ELEV.& m 

FIELD LOGGING FORM 
&kist'&-& ?e ; wt h Q I4 

DESCRIPTION 

X - f u v  

JOS NO.-RECORDED BY T c x ~  g e t a k k . ~ ~ ~ ~  1901 

L O C . A T I O N L . M ~  BORE HOLE NO. fL ti' 
U1.r -65 9EPTH OF 

BORE HOLE COORDINATES CASING m 

= M E T  

CONTRACTORS& I I O F L  

DRILLER 11 . 1 4 ~  - 
TYPE OF RIG ? CC-38 ' 



TEMPERATURE WEATHER SURF ELEV m DRILLING METHOD R. 
SURFACE CONDITION PJ b.A 9 P L U N G E  

M 

FIELD LOGGING FORM 
As;&& T Re;Hz( k 4 f n  

Y I 
\'iATER LEVEL 
SEFERBCE ELEVATION 1 1 DRILLING START FINISH 

JOS ~ 0 . 2 1 1 - ~ 3  4 RECORDED BY '7-d F2trtWd-h~c.DATE ma a 1 9 8 1  

24- % LOCATIONL~~ BORE HOLE NO. d 9 TOT. DEPTH 

BORE HOLE COORDINATES f R CASING rn 
PEPTH OF - 

CHEET 

C O N T R A C T O R ~ ~ Q ~ ~ P  I l o r L  
DRILLER I? . La3 
TYPE OF RIG 4 ? CC38 . 

TlME 

DATE 

I 

I I TIME 

DATE 

6 : o d  7'3 8 


