
BPVR 84-20 
-- 

ASSESSMENT REPORT 

SOIL GEOCHEMICAL SURVEY 

ON THE 

CORE 8 - 13 CLAIMS 

Owned and Operated by: 
Selco Division-BP Resources Canada Limited 

Clinton Mining Division 
NTS: 92P/14W 

Located approximately 20 km north northeast 
of Lac La Hache, B.C. 

Latitude 51°59'~, Longitude 121°18'w 

A.P.D. Gamble, , 
Geologist 
Dr. S.J. Hoffman, 
Geochemist 

October, 1984. 



TABLE OF CONTENTS 

INTRODUCTION 

LOCATION AND ACCESS 

TOPOGRAPHY AND VEGETATION 

CLAIM STATISTICS 

GEOLOGY AND PREVIOUS WORK 

GRID CONTROL 

SAMPLE COLLECTION AND ANALYSIS 
t 

METHOD OF DATA EVALUATION 

METHOD OF DATA PRESENTATION 

DESCRIPTION OF RESULTS 

DISCUSSION OF RESULTS 

CONCLUSIONS 

RECOMMENDATIONS 

Page No. 

1 

1 

1 

3 

4 

7  

7  

8 

1 0  

11 

1 5  

1 7  

1 8  



i i 

APPENDICES 

1. GEOCHEMICAL PREPARATION AND ANALYTICAL 
PROCEDURES 

2 .  CODE FORMAT FOR RECORDING FIELD NOTES 
LIST OF FIELD AND ANALYTICAL DATA FOR 
SOILS AND ROCKS 
PLOTS OF FIELD NOTES 

3. METHOD OF HISTOGRAM INTERPRETATION 

4. STATEMENT OF COSTS. 

5. LIST OF QUALIFICATION. 

+ FIGURE 1. 

FIGURE 2. 

FIGURE 3. 

FIGURE 4. 

FIGURE 5. 

FIGURE 6A. 

FIGURE 6B. 

FIGURE 6C. 

FIGURE 6D. 

LIST OF ILLUSTRATIONS 

LOCATION MAP OF THE CORE CLAIMS 
(1:lOO 000). 

LOCATION MAP AND TOPOGRAPHY OF 
CORE 1-13 CLAIMS ( 1 ~ 5 0  000) 

REGIONAL GEOLOGY 
(1:250 000). 

LOCATION MAP OF CORE 8-13 GRID, 
SOIL SAMPLE LOCATIONS (1:10,000). 

SOIL GEOCHEMICAL SURVEY HISTOGRAMS. 

COPPER IN SOILS 
(1:40 000). 

SILVER IN SOILS 
(1:40 000). 

ARSENIC IN SOILS 
(1:40 000). 

GOLD IN SOILS 
(1:40 000). 

Page No. 

1 9  

In Pocket 

9 



APPENDIX 2 FIGURES (1 :40  0 0 0 )  
Paae No. 

A SITE TOPOGRAPHY 

B ENVIRONMENT 

DRAINAGE 

OVERBURDEN ORIGIN 

OVERBURDEN TRANSPORT 

OUTCROP EXPOSURE 

BEDROCK COMPOSITION 

BOTTOM SAMPLE INTERVAL 

SAMPLE TEXTURE 

SAMPLE COLOUR 

SOIL HORIZON 

SOIL TYPE 

CONTAMINATION 

SHAPE OF FRAGMENTS 

% COARSE FRAGMENTS 



INTRODUCTION 

A g e o c h e m i c a l  s o i l  s u r v e y  was c o n d u c t e d  o v e r  t h e  c o r e  8  t o  1 3  

c l a i m s  from J u n e  1 5 t h  t o  J u l y  1 2 t h  1984 by S e l c o  D i v i s i o n  - BP 

R e s o u r c e s  Canada L i m i t e d ,  o f  C a l g a r y .  T h i s  r e p o r t  d e s c r i b e s  t h e  

r e s u l t s  o b t a i n e d  f rom t h i s  s u r v e y .  

LOCATION AND ACCESS 

The Core c l a i m s  a r e  l o c a t e d  a p p r o x i m a t e l y  20 k i l o m e t r e s  n o r t h e a s t  

o f  Lac La Hache,  B.C.  on a  030° b e a r i n g .  The c o - o r d i n a t e s  o f  t h e  

c e n t r e  o f  t h e  p r o p e r t y  a r e  5 1 ~ 5 9 ' ~  l a t i t u d e  by 1 2 1 ° 1 8 ' ~  

l o n g i t u d e .  The UTM c o - o r d i n a t e s  a r e  5 ,760 ,000  MN by 616000 ME on  

N.T.S. map s h e e t  92P/14. 

- 
Access  t o  t h e  p r o p e r t y  is  g a i n e d  v i a  t h e  S p o u t  Lake r o a d  t h a t  

l e a d s  n o r t h e r l y  f rom Highway 97 a t  Lac La Hache. A t  a  p o i n t  

a l o n g  t h e  e a s t e r n  edge  o f  R a i l  Lake ,  a  l o g g i n g  r o a d  l e a d s  

e a s t e r l y  t o  t h e  c e n t r a l  p a r t  o f  t h e  p r o p e r t y .  An a l t e r n a t e  r o u t e  

t o  t h e  n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  is g a i n e d  v i a  t h e  B r a d l e y  

Creek  r o a d  t o  t h e  e a s t  ( F i g u r e  1 ) .  

TOPOGRAPHY AND VEGETATION 

The p r o p e r t y  c o v e r s  a n o r t h  f a c i n g  s l o p e  t h a t  l e a d s  i n t o  low w e t  

g round  a p p r o x i m a t e l y  8  k i l o m e t r e s  n o r t h  o f  t h e  Mount Timothy , 





'CI- 

summit. The p r o p e r t y  i n c l u d e s  t h e  e a s t  end of  Spou t  Lake and a l l  

o f  Peach  and Lower Peach  Lakes  t h a t  l i e  i n  a n  e a s t - w e s t  t r e n d i n g  

v a l l e y .  Range i n  e l e v a t i o n  is from 1370 m (4500  f e e t )  A.S.L. on 

t h e . h i l l  s l o p e  t o  1036 m (3400  f e e t )  A.S.L. i n  t h e  low w e t  g round  

on t h e  n o r t h .  L o c a l  r e l i e f  is m o d e r a t e  w i t h  g r a d u a l  s l o p i n g  

ground  l e a d i n g  t o  t h e  f l a t  nar row v a l l e y  h o s t i n g  t h e  s m a l l  l a k e s  

and swampy g round .  

V e g e t a t i o n  c o n s i s t s  o f  f i r ,  s p r u c e  and some p i n e  on  t h e  h i g h e r  

g round  w i t h  some r e c e n t  c u t - o v e r  a r e a s .  The l ower  g round  and 

c r e e k  v a l l e y s  g e n e r a l l y  c o n t a i n  immature  s c r u b  bush  and a l d e r s .  

CLAIM STATISTICS - 
The Core  8  t o  1 3  c l a i m s  l i e s  w i t h i n  t h e  C l i n t o n  Mining D i v i s i o n  

on N.T.S. map s h e e t  92P/14W. A l l  t h e  c l a i m s  a r e  r e g i s t e r e d  i n  

t h e  name o f  BP R e s o u r c e s  Canada L i m i t e d  o f  C a l g a r y .  The names, 

r e c o r d  numbers ,  number o f  u n i t s  and r e c o r d e d  d a t e s  a r e  a s  

t a b u l a t e d .  

CLAIM NAME 

CORE 8  

CORE 9  

RECORD NO. UNITS 

1489 1 2  

1574 9 

RECORD DATE 



b 

CORE 10 

CORE 11 

CORE 12 1577 20 22.9.83 

CORE 13 1578 12 22.9.83 

(TOTAL 85 units referred to as Core Group B ) .  

See Figure 2 for Location of Core 8-13 claims. 

GEOLOGY AND PREVIOUS WORK 

The regional geology as shown on Map No. 1278A "Geology of the 

Bonaparte Lake Map Area", G.S.C. Memoir 363, 1972 by R. B. 

Campbell and H. W. Tipper covers the Core claims. The area of 

the Core claims is shown to be underlain by Triassic alkaline - 
volcanic and intrusive rocks of the Nicola Group which lie on the 

western flank of the granitic Takomkane Batholith (Triassic- 

Jurassic). Late Tertiary plateau basaltic lavas (micocene- 

pliocene) are indicated to lie extensively to the west of the 

property. (See Figure 3). 

Previous work in the area of the property was conducted by 

Coranex Limited in 1966, 1967, and 1968, Assessment Reports No's 

1037, 1038, 1131, 1734 and by Amax Exploration Inc. in 1969, 1972 

and 1973, Assessment Reports No's 2347, 3815, 3882 4542. I 





CORE CLA/MS 

2 5 

LEGEND 

100  Mile House 
QUATERNARY 

Til l ,gravel, cloy, si l t  

TERTIARY 
Miocene and /or Pliocene 

Plateau Iova; olivine bosalt, 
basa l t  andesite. 

Eocene and(?) Oligocene 
SkSX Hi l l  Formation: docile, 
trochyte, bosolt, andesite, 
rhyolite,reloted breccias. 

TRIASSIC OR JURASSIC 

TRIASSIC  
Nicolo Group: Augite andesite Flows 
and breccia, tuft, orgill i lo, groywocke, 
grey l imer tone.  EAFWAT ION 

TIMOTHY PROJECT 
BONAPARTE L A K E  

' GEOLOGY 
R.B. CAMPBELL AND H.W..TlPPER 1964,1965. 

W M  BY DATE N T.S F l GURE 
Scole 1 : 2 5 0 , 0 0 0  ,,,,,, ,, DATE 

J .  S. MAR.  198 4. 
3 
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Present ongoing work has also been reported by Selco-BP (Guichon) 

in an Assessment Report covering Core 1-7 claims, August, 1983. 

GRID CONTROL 

A compass surveyed, flagged and topofil chained grid was 

established with east-west grid control lines at 400 metre 

spacings with 100 metre station intervals. A total of 50.5 line 

kilometres of gridding was completed for the soil survey control 

(see Figure 4). The grid has also been tied onto the adjacent 

previously established Core 1-7 grid system. (See Assessment 

Report Core 1-7, August, 1983). 

The gridding and soil collection was accomplished by Company 
\ 

field personnel G. Owsiacki and S. Todoruk under the supervision 

of D. Gamble. 

SAMPLE COLLECTION AND ANALYSIS 

Soil samples were taken at 200 m intervals along lines 400 m 

apart (Fig. 4). The B soil horizon was sampled at depths of 30 

cm and samples attempted to avoid organic-rich material. Samples 

were placed in Kraft envelopes (10 cm X 23 cm) and allowed to air 

dry at ambient temperatures. A flagging tape ribbon and numbered 

tag were left on location to mark the soil site. 
I 



- 
Samples were submitted to Chemex Laboratories in Vancouver, B.C., 

for analysis of copper, silver and arsenic. Gold was determined 

following fire assay preconcentration technique. Analytical 

procedures are reported in Appendix 1, and a list of analytical 

data indexed to field technical information and coordinates is 

found in Appendix 2. 

METHOD OF DATA EVALUATION 

Appendix 2 lists the field technical data and analytical results. 

Histograms were drawn to summarize the distribution of metal 

values (Fig. 5). Selection of arithmetic or logarithmic scales 

is determined by reference to the detection limit for an element 

and a number 25X that detection limit. If the maximum value is - 
less than 25X the detection limit, the histogram is calculated by 

incrementing the detection limit value arithmetically up to 25X 

the detection limit. If the maximum value exceeds 25X the 

detecion limit, both arithmetic and logarithmic scales have been 

plotted, scale increments being a constant factor of the 

detection limit or the standard deviation interval. 

In view of the abnormally great influence exceptionally high 

values have on the construction of a histogram, data sets have 

been truncated (T on Fig.5) where this is prudent (i.e., where , 
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the maximum value is >25 x the detection limit and truncation 

does not leave the remaining maximum values >25  X the detection 

limit). Truncated data have been replotted in arithmetic or 

logarithmic format; all values greater than the mean plus 1.9 

standard deviation interval truncation limit being plotted in the 

greatest concentration class interval. 

METHOD OF DATA PRESENTATION 

Histograms are interpreted subjectively to arrive at size coding 

intervals. Largest dots represent the most anomalous conditions; 

numbers printed next to the largest dots represent the maxiumum 

values of the survey. The second largest dots represent weakly 

anomalous values. Dot selection otherwise attempts to divide the - 
data into recognizable populations. Each population is 

subdivided by dot size selection to highlight the uppermost 5 to 

10 percentile of that population. Anomalous conditions do not 

necessarily have to be indicated by the very largest symbols but 

can also be defined relative to the majority of surrounding lower 

values. The largest symbols are considered anomalous under all 

conditions, save their random distribution throughout the survey 

area. The method of histogram interpretation is reported in 

Appendix 3. 
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DESCRIPTION OF RESULTS 

1. Copper (Fig. 6A) 

Five multisample copper anomalies exceed a threshold of 130 

ppm, four in the west and one in the east. A maximum value 

'of 1800ppm in the southwest represents an isolated sample. A 

northwesterly direction describes the trend of anomalies 2, 3 

and 4. 

Background values of less than 40 ppm characterize the 

north-central portion of the grid. Backgrounds are slightly 

higher in the east, but are notably higher in the southwest, 

averaging between 40 and 130 ppm. 

b 

2. Silver (Fig. 6B) 

One silver anomaly is outlined, coinciding with copper 

anomaly 1. The maximum silver value is 1.1 ppm. 

3. Arsenic (Fig. 6C) 

Arsenic values are very low, generally below 4 ppm over most 

of the claim group. Higher values are evident in the 

southwest, where backgrounds average in the 8-12 pprn range. 

A maximum value of 39 pprn is found in the sample containing 

1800 pprn copper. Anomalies are not defined within this 
I 









region of high background. Arsenic anomaly 1 is partly 

coincident with copper anomaly 3 within the area of lower 

background. 

4. Gold (Fig. 6D) 

Most gold values are below 10 ppb. Anomalous values ranging 

from 40 ppb to 400 ppb, tend to be represented by isolated 

occurrences with the exception of gold anomaly 1 comprising 3 

samples oriented in a northwesterly direction. This gold 

anomaly complements copper in anomalous zone 2. The 1800 ppm 

copper-rich sample contains 40 ppb gold. 

DISCUSSION OF RESULTS - 
The soil survey has outlined one coincident copper-gold anomaly 

and has suggested 4 additional copper-rich zones without a gold 

association may be of interest. These lie predominantly in the 

west. Four isolated gold values exceeding 40 ppb are found in 

the east, remote from a base metal association. Both arsenic and 

copper appear to be indicating a change of underlying rock type 

to a more metal-rich variety in the west, and one copper anomaly 

has a weak arsenic association. The northwesterly orientation to 

copper-gold anomalies may be indicative of an underlying 

structural or lithological control. I 





Bona fide anomalies normally require contiguous pairs of samples 

exceeding threshold values. The sample density of 200  m X 400 m 

here is too great to require this constraint on the present 

survey. Once detailed, single point anomalies could be 

indicative of significant exposures of mineral, although the 

possibiity of sampling and analytical error is high and mitigates 

exceptional importance being given to these values without a 

preliminary followup effort. 

Followup requires firstly, reanalysis of anomalous samples for 

gold, and secondly, detailed sampling at a 5 0  m X 1 0 0  m density 

within areas of interest. Trenching is recommended subsequently 

to locate root zones in bedrock of surface soil anomalies. 

CONCLUSIONS 

Five multi-sample copper and one multi-sample gold (coincident 

with copper) anomalies have been defined by soil sampling on the 

CORE 8-13 claims. Several isolated samples rich in gold have 

also been noted. Followup requires reanalysis of gold-rich 

samples, resampling of anomalous sites, and detailed soil 

sampling in anomalous areas. ~renching to locate bedrock sources 

of metal should be considered following completion and 

interpretation of preliminary followup. I 
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RECOMMENDATIONS 

(1) Reanalyze the following samples for gold: 

911017 

912048 

912040 

911058 

912120 

912016 

912163 

(2) Resample each anomalous gold site and collect additional 

samples at 50 m intervals to the next existing sample 

station. Position an intermediate line 100 m north and 

100 m south of the existing line and sample these at 

50 m intervals to complete a three line grid. 

(3) The southeastern corner of the grid requires resampling 

at a 50 m X 100 m density. The survey should be extended 

to the west, south and east. 

(4) Bona fide soil anomalies defined and positioned as a con- 

sequence of (l), (2) and (3) will probably require 

trenching or pitting to locate their source in bedrock. 

An assessment of preliminary followup data should be made 

before decisions to trench or perform other work are 

finalized. 



APPENDIX 1 

Geochemical Preparation 

and 

Analytical Procedures 



GEOCHEMICAL PREPARATION 

AND 

ANALYTICAL PROCEDURES 

1. Geochemical  samples  ( s o i l s ,  s i l t s )  a r e  d r i e d  a t  80'C f o r  a  p e r i o d  
of 1 2  t o  24 h o u r s .  The d r i e d  sample  i s  s i e v e d  t o  -80 mesh f r a c t i o n  
th rough  a  n y l o n  and s t a i n l e s s  s t e e l  s i e v e .  Rock geochemical  m a t e r i a l s  
a r e  c r u s h e d ,  d r i e d  and p u l v e r i z e d  t o  -100 mesh. 

2. A  1 .00  gram p o r t i o n  of  t h e  sample  i s  weighed i n t o  a c a l i b r a t e d  test 
t u b e .  The sample i s  d i g e s t e d  u s i n g  h o t  70% H C l O  and c o n c e n t r a t e d  
HN03. D i g e s t i o n  t ime = 2 h o u r s .  

4 

3.  Sample volume i s  a d j u s t e d  t o  25 m l s .  u s i n g  d e m i n e r a l i z e d  w a t e r .  
Sample s o l u t i o n s  a r e  homogenized and a l lowed  t o  s e t t l e  b e f o r e  b e i n g  
a n a l y z e d  by a tomic  a b s o r p t i o n  p r o c e d u r e s .  

4. D e t e c t i o n  l i m i t s  u s i n g  Tech t ron  A.A.5 a t o m i c  a b s o r p t i o n  u n i t .  

Copper 
Molybdenum 
Zinc 

* S i l v e r  
* Lead 
* Nicke l  
* Chromium 
m Coba l t  

Manganese 
Iron 

- 1 p p m  ' 

- 1 Ppm 
- 1 Ppm 
- 0 . 2  ppm 
- 1 PPm 
- 1 PPm 
- 5  PPm 
- 1 PPm 
- 5  PPm 
- 2  PPm 

* Ag, Pb, Co & N i  a r e  c o r r e c t e d  f o r  background a b s o r p t i o n .  

5 .  Elements  p r e s e n t  i n  c o n c e n t r a t i o n s  below t h e  d e t e c t i o n  l i m i t s  a r e  
r e p o r t e d  a s  one h a l f  t h e  d e t e c t i o n  l i m i t ,  i . e .  Ag - 0 . 1  ppm. 



PPM Antimony : 

A 2 . 0  gm sample  d i g e s t e d  w i t h  conc. HCI i n  h o t  w a t e r  b a t h .  The i r o n  is 
reduced t o  Fe i-2 s t a t e  and t h e  Sb complexed w i t h  I -. The complex i s  
e x t r a c t e d  w i t h  TOPO-MIBK and ana lyzed  v i a  A.A. C o r r e c t i n g  f o r  background 
a b s o r p t i o n  0.2 ppm f 0.'2 

D e t e c t i o n  l i m i t :  0 .2  ppm 

PPM A r s e n i c :  

A 1.0 gram sample is  d i g e s t e d  w i t h  a  m i x t u r e  o f  p e r c h l o r i c  and n i t r i c  
a c i d  t o  s t r o n g  fumes of  p e r c h l o r i c  a c i d .  The d i g e s t e d  s o l u t i o n  i s  d i l u t e d  
t o  volume and mixed. An a l i q u o t  o f  t h e  d i g e s t  is a c i d i f i e d ,  r educed  w i t h  
K 1  and mixed. A p o r t i o n  of  t h e  reduced s o l u t i o n  is  c o n v e r t e d  t o  a r s i n e  
w i t h  NaBH4 and t h e  a r s e n i c  c o n t e n t  de te rmined  u s i n g  f l a m e l e s s  a tomic  
a b s o r p t i o n .  

D e t e c t i o n  l i m i t :  1 ppm 

PPB Gold: 

5 gm samples  ashed  @ 800'C f o r  one h o u r ,  d i g e s t e d  w i t h  aqua r e g i a  - t w i c e  
t o  d r y n e s s  - t a k e n  up i n  25% HC1 -, t h e  go ld  t h e n  e x t r a c t e d  a s  t h e  bromide 
complex i n t o  M I B K  and ana lyzed  v i a  A.A. 

1 D e t e c t i o n  l i m i t :  10  ppb 

1 PPM Uranium 

I 
1 .0  gms sample  i s  d i g e s t e d  w i t h  H C l O  - HNO a c i d  f o r  a p p r o x i m a t e l y  2  hours .  

4  

1 
An a l i q u o t  e x t r a c t e d  w i t h  M I B K  a f t e r  t h e  a d d i t i o n  of Al(N0 ) - TPAN 

3 3 
s o l u t i o n  and ana lyzed  v i a  c o n v e n t i o n a l  f l u o r m e t r i c  p rocedure .  

D e t e c t i o n  l i m i t :  0.5 pprn 

1 



PPM Tungsten:  

0.50 gm sample i s  fused  w i t h  po tass ium b i s u l f a t e  and l e a c h e d  w i t h  
h y d r o c h l o r i c  a c i d .  The reduced form of  t u n g s t e n  i s  complexed w i t h  t o l u e n e  
3 , 4  d i t h i o l  and e x t r a c t e d  i n t o  a n  o r g a n i c  phase .  The r e s u l t i n g  c o l o r  i s  
v i s u a l l y  compared t o  s i m i l a r l y  p r e p a r e d  s t a n d a r d s .  

D e t e c t i o n  l i m i t :  2 ppm W 

PPM Tin :  

1.00 gm of  sample is  s i n t e r e d  w i t h  ammonium i o d i d e .  The r e s u l t i n g  t i n  
i o d i d e  i s  leached  w i t h  a  d i l u t e  HCL - a s c o r b i c  a c i d  s o l u t i o n .  The TOP0 
complex i s  t h e n  e x t r a c t e d  w i t h  MIBK and a n a l y z e d  v i a  A.A. 

D e t e c t i o n  l i m i t :  1 ppm Sn 

PPB Mercury: 

The sample i s  d i g e s t e d  w i t h  n i t r i c  a c i d  p l u s  a  s m a l l  amount of  h y d r o c h l o r i c  
a c i d .  Fo l lowing  d i g e s t i o n  t h e  r e s u l t i n g  c l e a r  s o l u t i o n  i s  t r a n s f e r r e d  t o  
a  r e a c t i o n  f l a s k  connec ted  t o  a  c l o s e d  sys tem a b s o r p t i o n  c e l l .  S tannous  
s u l f a t e  i s  r a p i d l y  added t o  r e d u c e  mercu ty  t o  i t s  e l e m e n t a l  s t a t e .  The 
mercury i s  t h e n  f l u s h e d  o u t  o f  t h e  r e a c t i o n  v e s s e l  i n t o  t h e  a b s o r p t i o n  c e l l  
where i t  i s  measured by c o l d  vapour  a t o m i c  a b s o r p t i o n  methods w i t h  a  

Vfi;,&- Spec t ropho tomete r .  The a b s o r b a n c e  o f  samples  
i s  compare'd w i t h  t h e  absorbance  o f  f r e s h l y  - p r e p a r e d  mercury s t a n d a r d  
s o l u t i o n s  c a r r i e d  th rough  t h e  same p rocedure .  The d e t e c t i o n  l i m i t  of  t h i s  
method i s  5 ppb. 

Oz/Ton Ag, Au FIRE ASSAY METHOD 

S i l v e r  and go ld  a n a l y s e s  a r e  done by s t a n d a r d  f i r e  a s s a y  t e c h n i q u e s .  I n  
t h e  sample  p r e p a r a t i o n  s t a g e  t h e  s c r e e n s  a r e  checked f o r  m e t a l l i c s  which,  
i f  p r e s e n t ,  a r e  a s sayed  s e p a r a t e l y  and c a l c u l a t e d  i n t o  t h e  r e s u l t s  o b t a i n e d  
from t h e  p u l p  a s s a y .  

0.5 a s s a y  t o n  sub samples  a r e  f u s e d  i n  l i t h a r g e ,  c a r b o n a t e  and s i l i c i o u s  
f l u x e s .  The l e a d  b u t t o n  c o n t a i n i n g  t h e  p r e c i o u s  m e t a l s  i s  c u p e l l e d  i n  
a  m u f f l e  f u r n a c e .  The combined Ag 6 Au i s  weighed on a  m i c r o b a l a n c e ,  p a r t e d ,  
annea led  and a g a i n  weighed a s  Au. The d i f f e r e n c e  i n  t h e  two we igh ing  i s  
Ag 

I 

5'seh &&L^-ljt 



CCRMP s t a n d a r d s  p rov ided  by t h e  Department o f  Energy,  Mines and Resources  
a r e  a n a l y z e d  a l o n g  w i t h  each  g roup  of f o u r t y  samples  f o r  q u a l i t y  c o n t r o l .  

3 F i r e  a s s a y  s t a n d a r d s  a r e  used l e s s  f r e q u e n t l y  b e c a u s e  o f  t h e  l a r g e  q u a n t i t y  
o f  p u l p  r e q u i r e d  f o r  t h e  a n a l y s i s .  

1 PPM BISMUTH 

A 2.0 gram sample is  d i g e s t e d  w i t h  p e r c h l o r i c  and n i t r i c  a c i d  t o  s t r o n g  
fumes (2 h r s ) .  'he s o l u t i o n  coo led  and a d d i t i o n a l  h y d r o c h l o r i c  a c i d  added. 
A f t e r  t h e  a d d i t i o n  of K I  and t h e  r e d u c t i o n  of i r o n  t h e  s o l u t i o n  i s  e x t r a c t e d  
w i t h  MIBK-aliquot 336 and ana lyzed  v i a  s t a n d a r d  AA procedure  c o r r e c t i n g  
f o r  background a b s o r p t i o n .  



APPENDIX 2 

Code Format for Recording Field Notes 

List of Field and Analytical Data 

For Soils and Rocks 

Plots of Field Notes 





LAKE SEDIMENTS 
40 TOPKRAPHY-SmING OF LAKE ON 

LUIDSULPE 
45 PREW(I1NIWT GUCIAL OVERBURDEN 67 COKTMINATION 

B l m k  - none L - l a l g i n q  
C - ~ u l v e r t  n - mzne 
F - Earning R - m a d  
C - garbage  T - t r ench  
H - hour. 0 - o t h e r  - 
I - i n d u s t r y  

1. T i l l  6. Co l luv iun  
2. Outrash rand 7. Lacusccin. 
3. Lacur t e ina  c l a y  

sand 8.  Ta lus  
4. A l luv lun  9. Rasidual  
5. pea r  U. un*nom 

Blank-none 
1. Lau d e n s i t y  
2. Werace d e n s i t y  

spec. 3. nlqh d e n r l t y  

1. Ci rqus  b a r m  
2. Gen t l e  r l o p  
3. S t e e p  s l o p e  > 20° 
4. F o 0 t s l o p  
5. Va l l ey  f l o o r  
6. 
7. Level  
8. R o l l i n g  
9. m,oz bog 

a PRECIPITATE 46 FLUSHING PATE 

1. NO". 
2. Lo" 
3. Mderare 
4 .  HLqh 

47-48 a,,, 
1. Nearshore sandr /q rove l r  
2. O t l t a i c  rands/g!ovelr 
3. W d Y  
4. we l l  decomposed v e g e t a t i o n  

( h q )  
5. Alqar 
6. Ooze 
7. Clay 
8. Sr lc / sand  
9. Pre-lake deposzcs 

68 LAKESHORE CWPACTER 

8. mq9Y 
5. Sandy 
I. Rocky 
a. nixed Soqqy and randy/ 

cocky 

F. Fe o x l d e s - r d  brown 
n. a n  oxtder-black 
C. Calcium-carbanare 

- v h l t e  
0. Other - s p e s l f y  

4 1  DPAINAGE BASIN ENVIiWNUENT 

1. m n d ~ * - a r c t z c  
2. Tundra-alpine 
3. C r r r r l a n d .  pas tu re .  

meadows 
4. Boq. nw 
5. F o r e s t - c e n l f t r o u s  
6. F ~ r ~ s t - d e ~ l d ~ ~ ~ s  
7 .  Fore*t-m1xed 
8 .  Culclvaced l a n d  
9. Seml arid t o  d e s e r t  

a, TYPE 

L - 011q0~10ph~c 
E - Eutrophic 

D - Dysrrophlc 
0 - Ocher - s p e c l f y  

43 OYERBURDEN TRANSPORT 

L. Local  E. Extensive-chzn 
T. Ex tens~v . -~h lck  

44 WATERSHED A R U I  

1. Lou 0-1 km2 
2. M d e r a t e  1-3 *n2 
3. R c l a t l v e l y  l a r q e  3-10 km2 
4. Very l a r g e  ,10 km2 

69 NUMBER OF W O R  INFWU 
STREPAS 

Blank - none 
1. I 
2. 2 1. Fa canc rec ions  

2. xn concre t ions  
3. Fe+nn concre t ions  
4. S h e l l  fmqment s  
,5. Othar - spccrEy 

70 PROXIHITY OF S W I l  SITE 
CO W O R  INFWW STREWS 

1. 0-500 
2. 51-1000 
3. 101-2500 
4. 251-5000 
5. > s o 0 0  

SAMPLE SCUOGENEITY 

H. n0mgC.O". 
L. Layered 
1. T u r b l d l t e  
0. Other - s p e c i f y  

Bl."k-no"e 
H. nydroqen su lph ida  
F. P l shy  
0. Other - s p e s r f y  

78-80 UCAL BEDWX CCUPOSITION 

58-60 UCAL BEDRCCX CWPOSITION- 
PRIMY UNIT 

E r t l n s c e  - use lists 1-4 

Secondary Uni t  
EST-te-use l i s t s  1-4 

5.  soupy 
F. Firm 
0. Other 

n u n s e l l  n o t a t i o n  or 
abbreviation 

0 INFO-TIM RECORDED ON SITE 

0 INFO-TION NOTED ON SITE IF UNUSUAL 

ROCK CHIP SAMPLES 
32 SCIECTIYE LITHD?EOCHEUICU SMPLE 45 

Blank - rrpr.senrariv= runpl. 

A. Altered zone - s p c x f y  a l r a ra -  
t l o n  mrner.1' i n  c o l  77-80 

C. Carmnar r  vein 
C. Co*S." zone 
1. Icon stained (rusty1 zone 
n. HIneralzred zone 
Q. Quartz va in  
R. R.dlOaCtiV= roo. 
5. Shear zone 
0. Other - rDecrfv 

SUWACE COATING OR STAINS 54-56 FRESH 5 U R f m  COLDUR 74 PIIORINENT OUIKEQP FEATURE 

1. Cossan-mmaralired 
2. Coss.n-tarre,, 
3. P X I . U ~  ore minerals  
4. Semndary ore m ~ n r r a l s  
5. Iron a d  mangane*. 
6. Iron 
7.  mnq.n=*. 
8. CI~CIU. c a c m n a ~ e  
9. m l a c h l r a / a r u r ~ t ~  
0. Othar 

Us. s- codlnqs as for 
-1 73 

- Us* a l i s t  d.*cllblnq loca l  
l i r h o l o g i c a l  unxrs Us= ram codinq as f o r  

co l  73 

77 ALTERATION MINEPAL I 1  

1. Rvqged r idge  
2. Reca*llve rLdqr 
I.  5ts.p s lope  0 20°1 
6. Shallow r l o p  
5. Cirque headwall 
6. Cirque f l o o r  
7. Valley f l o o r  
8. F l a t  land 
9. Creek-chann.1 
A. N1CkPOlnt 
0. Ocher 

0R - Orange BR - Brom 
RE - Red 8): - Black 
YE - Yellow GY - Crey 
PI - Pmk m - whir* 
BL - Blue RB - n d  n r o m  
PU - Purple 08 - oranqe B r a n  
GR - Green 

A. Alb i r c /Aor th i t a  
B. secondary b i o t i t e  
C. Carbonate 
E. Epldoca 
G. Cypsum/anhydriLe 
I .  I l l l f .  
K. Kaollnife 
L. Ch lo r l r e  
n. M n ~ m r l l l o n i r e  
P. Potash f e ldspa r  
Q. Quar r r / s i l l ca  
S. S e r i c l t e  
T. m u m l i n e  
2 .  Zealit., 
0. Other-specify i n  

note* 

66-67 ORE ELEXENT I2 

49 EXNRE I 1  

A - Aphenlt ic  
F - fin. qralned 
I( - medium grained 
C - coa r se  q r a ~ n e d  
E - cq"lqr.nu1.. 
P - p o r p h y r l t ~ c  
V - "e.1C~1.1 
8 - brecciaccd 
5 - massive 
C - q1assy 

50 TEXTURE 82 

Use same coding as fo r  co l .  49 

51 FRACWRE INTENSITY 

68-69 ORE EIEMENT XI 

41 OUIKROP EXPOSURE 

1. Con~inuous-well  
2. conclnuour-poor 
3. InL.rm.ttent-r.ll 
4. xnce rm~r tenc -por  
5. Isolated-wall  
6. I so la t ed -pmr  
7. r loac  
8. 

70-71 ORE ELLUENT I4 

Use chenkcal rlunsnc 
.*I 

78 ALTERITION UINERAL X2 

Use llnC Ear c o l  77 

43 YEATHERING 

1. Frost  heaved 
2. ~ l e c h a n ~ c a l - o l a n t s  

73 PROMINENT OUTCROP FEATURE 

79 I\LTERITION NINEPAL M3 

Use l r s r  for c o l  77 

I .  Bsddinq 
2. Bandinq 
3. F o l x a r l ~ n  
I .  Shsarlnq 
5. Favlr inq 
6 .  Vsxninq 
7. Dlkinq 
8. con tac t  zone 
9. AlteratLon 
A .  Crossbeddlnq 
8. fo ld  ax15 
C. Greenschlst  m e t r  
D. & m p h ~ b o l ~ t e  met. 
E. Contact neCa 

1. ShsctlnqIexfollaLlonI 
4. chemical d l s l n ~ e q r a ~ x o n  
5. nechanLc.1 d l s ~ n c a g r a t x o n  

I ~ N D )  
6. Leached 
0. Other 

1. narsiv. 
2. Yldely spaced 
3 .  M e r a t s l y  spaced 
4.  C ~ O S ~ ~ Y  SpaEd  
5. S h a t t e r 4  

80 ALTERATION HINERIL 14 

Use l l r t  € o r  co l  77 
4 4  CHEMICIL WEATIIERIWG 

52 WINING INT€NSITY 

I.  r r e r h  I. weathered 1. narsrva 
2.  Normal 4. Decomcased 2. Uldely spacad 

3. m d r r a r c l y  spaced 
4. Closaly spaced 
5. very c lose ly  spaced 



SELECTION t 1 

SAMPLE TYPE($) ~ L L  AI I 

EEDRCCK TYPEIS! ALL 
SOIL HORI!OH(S) ALL 
SAMPLE TEXTURE!S! ALL 
O:'EREURDE?I ORIEIH (S) ALL 
LAEORATCRY-SIZE FRACTIOH-EXTRACTICM(9 ALL 
PAIR STATUS ALL 
RECt PRSTAT SZPLP UTM E UTM 9 CU AS A5 AU 

1 1111 5094545 911001 5130115758lPO 92P!4W?'??E 1 410 25EFP217flRF L255 3500Y 1200H 71 0.2 11 5 
2 11 11 5084545 91 1002 6131995759171 52PlJU792E 1 4 10 309flE217KER L35S 33009 1200H 173 0.2 9 5 
3 1111 5054545 411003 5133945753177 92P14#?72E 1 410 25EMB217flFR 10s 2% 3100U l20CH 65 0.1 b 5 
1 11 11 5684545 91 1004 5135935753181 92P19#271E 1 410 30BFP?!?MRB 20S 5tlW 2400P 1200H 157 0.4 7 5 
5 11 11 5094545 91 1005 5137935759183 92P14N2HlE 18 310 258FP227MRB 305 7HW 2700# 1200!! 220 0.1 10 5 
S 1111 5034545 911006 5139915755155 92Pl4W271E 1D 410 36BFP217M84ER 405 l o#  25GCW 12(10N 107 0.2 15 5 
; 11 5099545 911007 5141735759186 92P14W27 L 9E 4 5 159FP21TMORER 404 23609 !?Go# 16 0.1 5 5 
1'Tl 11 5084545 91 100e 6143715759197 92P14W171L 9E 4 5 15EMB217MBR 40A 21003 1 2 0 0 ~  1S00 0.5 39 40 
9 11 11 5084545 911009 61?25?5758545 ??P14#77IL 9P 10 25PME217flBR 255 22OQU l600H 110 0.1 15 5 

10 1111 5084545 911010 5140595758554 92P14#271L 9P 410 ?SEHS?ITMBR 406 105 240CU lb00H 37 0.2 5 5 
11 1111 5084545 511011 6135665759555 92P14#271L 99 510 ?58K9?17H8R 205 5S 2600% 150:2i 240 0.7 10 5 
12 1111 5084545 ?!!01? 5136735758562 42P14X271L YE 4 5 108FP217flORER 154 34 2800# 150C!i 75 0.2 11 5 
13 1111 5091545 91 1013 5134735759555 92?!4#471L 9P 410 20BME217M9R 305 ?# 3000U 1600M 50 0.1 7 5 
14 11 11 5391545 911014 5132765759575 ?2Pl4#271L 9 410 25EFP217HCRSR 30s ?!I 3200W15QON 94 0.6 10 5 
15 11 11 5094545 911015 5!30935?5859? 92P14W771E 1 410 25EMB217MER 355 340CU l50OM 91 0.1 4 5 
!6 111 1 5084545 911015 6128035758803 ??P!4#77!E 1 410 25BFP?17HL!R8R 505 35001 70 0.3 7 5 
17 1111 5094545 ?l!O!? 6142445759942 ??P!4#271L 9E 4 5 lSEFP217HCRER 404 20M 2 3 0 9  ?$$ON 308 0.5 17 190 
15 1111 5094515 911015 6140475758931 ??P14#2?1L 99 4 5 lQBFP217MORER 30A ?OM ?400W2000!! 40 0.2 5 5 
19 1111 5084545 911019 6135535755730 92P!4W27lL 48 4 5 15BMB217tl84 256 l5N 2500W 2000N 34 0.1 5 5 
20 1111 5054545 911020 6135615758929 92P14U271L 9E 4 5 20EM9217MBR 25A 10t4 2300W ?000N 70 0.1 5 5 
21 1111 5054545 911021 6134535753928 ?2?14#271L 99 4 5 10BFP217MORER 40A 15!# 3000W 20OON 59 0.1 4 5 
22 1111 5094545 911022 5132545759923 ??P14#4?1L 9P 1 5 2OBFP?I?HORBR 30A 32QOW x(!ON 42 0.2 6 5 
23 1111 5084545 911023 5130725758120 ??Pl?W??lL 1 4 5 25BMB217!lER 305 3400U 2000H 79 0.1 3 5 
24 11 11 5054545 91 1024 5179395761424 92P14U271E 1 I 1 0  30EFP215HBR 105' 55 440ON l637E 10 0.1 1 5 
25 1111 5094545 911025 t177735761425 ??P14#272E 1 410 40BME?15HER LlQS 5S 4400N 1437E 16 0.1 2 5 
25 1111 5054545 911026 5175795751432 92P14W271E 1 410 35BHB215tl9R LlOS 55 4400N 1237E 15 0.1 2 5 
27 1111 5094545 911027 6173795751493 ??P!4W??!L 99 410 35E?lB225flER L15A 55 4400N 1037E 17 0.1 3 5 1 

29 I 1  11 5054545 91 1028 5171935751450 ??PI 4#271L 9P 410 30BFIB225FIPR L10A 55 4400W 937E 14 0.1 1 5 
27 11 11 5094595 91 1029 5159925761157 ?2P14#271E 1 410 30BFP717HRE 105 55 44CON 637E 10 0.1 1 5 
30 11 11 5094515 1911030 51679357t1469 92P14927lE 1 410 3OBHE217MBR LlOS 55 14MN 437E 11 0.1 1 5 
31 1111 50845952911031 51655?5761475 92Pl4U271E 1 410 358MB217MER LlOS 55 440011 437E 12 0. 1 1 5 
3' 15094545 411032 6155995761475 ??Pl4#271E 1 410lOBFPll~HPRER 105 5S 4400s 237E 10 0.1 1 5 
3;--1111 5091545 91 1033 6154055761485 92P14U271E 1 410 JOBFP113l?R9 L l05 55 4400M 037E 14 0.1 1 5 
34 11 11 5691545 911034 5152075751493 ??P!IU??lE 1 410 JOBNl?ll3MER LlOS 55 44Odl4 153W 1 2 0 . 1  1 5 
35 1111 5054545 911035 5197695760712 92P14!477?E 1 410 459GG227HER L 350Ct! 24375 23 0.1 1 5 
35 l! 11 5094545 91 1036 513?A55760711 ??PI 4U771E I 410 30EFP???MSR 3600H 2637E 31 0.1 2 5 
37 111 1 5034545 ?!!037 5191505760711 ??P14!?71E 1 410 30FM9??7MER 55# 360811 2937E 15 0.1 1 5 
38 1111 5094545 ?11(1:3 619::357&07?i) a2P14H241E 1 419 :SBFp??7HfjFSR 15s 103 ::,ilct{3C37E 17 0.1 1 5 
-7  4 4 , d  r . , G ? c l c  0 1  , ; < - 2  :,5cc<c-:;,-,: , g T ? ,  TmlI-4c 3r, I c - ,+r::- ,--L~.-~?,b -:.2 
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APPENDIX 3 

Method of Histogram Interpretation 



R u l e s  f o r  c h o i c e  o f  s i z z  c o d i n ?  o r  c o n t o u r i n g  i n t e r v a l s  

-. . - - -. 

Examine b o t h  z r i t h m e t i c  a n 2  l o ~ a r i t h - ~ i c  h i s t o g r a m s  f o r  e a c h  type 
o f  s u r v e y  d a t a -  Choose t h e  h i s t o ~ r a m  which most c l o s e l y  
a p ~ r o : ~ i m a t = s  z. normal ( o r  l o q n o r x a l )  d i s t r i b u t i o n -  if t h e r e  a r e  
s e v e r a l  p o ? u l z t i o n s  e x h i b i t e d  on t h e  h l s t o ~ r z ~ ,  s u 5 j e c t i v e l y  
e i v F 6 s  t h e  C z t a  i n t o  a szriss of n o r a s 1  o r  lognormzl  
c l i s t r i b u t i o n s .  Avoid i n k s r p r e t i n q  h i s t o ~ r a n s  which z r z  s t r o n g l y  . . skeveC. ? o r t i o r i s  of  t h e  c r i t h m e t i c  o r  l o g a r l t n i c  his:oc:aas mzy 
be choszn  f o r  d a t a  i n t e r ~ r e t z t i o n  o v z r  s ? e c i f i c  m e t a l  
c c n c z n t r a t i o n  i n t e r v z l s ,  if t h i s  s l l o v s  f o r  t h e  bzs t  p o r t r z y z l  of i. Ln2 d z z a  i n  g r a p h i c a l  Eorm, 

Choose, a s  two o f  t h e  c o d i n g  i n t e r v a l s ,  p o i n t s  which r e ? r = s e n t  
between 908 znd 959,  and 9 5 %  ane 97.5% o f  t h e  d t t a ,  two d i f f e r e n t  
nuiabers- These  c h o i c e s  h i g h l i g h t  1 i n  L O  znd 1 i n  20  s z n p l e s  
which are c o n s i 2 e r e C  s l i c h t l y  zncrcalcu? and d a f i n a t e l y  ancn.alous,  
r e s 9 e c t i v e l y .  Thesa l i m i t s  Ere  o p t i n i s t i c  i n  t h a t  t h e  two 
c e t e q o ? i e s  a r e  d e f i n e d  t o  be  z n o m ~ l o u s  r e q a r d l e s s  o f  ' t h e  
d i s t r i b u t i o n - o f  v a l u e s  on  t h e  r t n z i n Z e r  o f  t h 2  h i s t o ~ r ~ m -  A 
- r i q o r o u s  - s i z t i s t . i c a l  a 2 p r o z c h  would sucges t  t h z t  o n l y - k h e  9 7 - 5 9  . 
v a l u e  be  c o n s i & r e <  t h e  zncmaly t h r e s h o l d .  

DiviZe t h e  rextz in ing p o r t i o n  o f  t h e  h i s t o g r a m  i n t o  r e c o ~ n i z a k l e  
p o p u l a t i o n s .  The d i v i d i n +  p o i n t  o f  e a c h  05 t h e s e  p o p u l a t i o n s  i s  
c h o s e n  as a c o d i n g  i n t ~ r v z l .  M i n i n u ~ s  c a u s e d  by t h e  f a i l u r e  o f  a 
l a S o r a t o r y  t o  record, s ? e c i f i c  c o n c z n t r a c i o n  v z l u e s  .are i g n o r e d -  
These  a r t . i f i c i a l  b r e z k s  i n  t h e  ' h i s t o e r a m  c t n  be  r e c o g n i z e d  by 
s c ~ n n i n g  t h e  l a b o r a t o r y  r z F o r t s  - 
F o r  e a c h  p o p u l a t i o n ,  choose  one  o r  two numbers which c o r r e s s o n d  t o  
t h e  9 0 %  a n d  9 5 %  emulative f r e q u e n c i e s  f o r  t h a t  p o p u l a t i o n  ( I  i n  
10 and 1 i n  20 samples  f o r  t h a t  pogu lak ion  r s s 2 e c t i v e l y ) -  These 
w i l l  a l s o  b e  us3d t o  r e p r e s a n t  a n o ~ z l o c s  c o n e i t i o n s  f o r  e a c h  
p o p u l a t i o n ,  

A rnaxlnur 05 s i x  riders c a n  b e  chosen t o  p l o t  s p - b o l  m z p s -  T h i s  
number i s  d i c t a t e d  by  t h e  a j i l i t y  t o  p r e s e n t  d a t a  i n  g r a p h i c a l  . 
f o m  w i t h  s u f f i c i e n t l y  d i f f e r e n t  s w o l  s i z e s  t o  b e  e a s i l y  
d i s t i n g u i s h a b l e ,  p z r t i c u l z r l y  i f  maps are t o  b e  r e d u c e d -  The 
s e v e n  d e f i n e d  c o n c e n t r a t i o n  c L a s s a s  are n o r m a l l y  s u f f i c i e n t  t o  
r e p r e s e n t  geochemica l  d a t a  on  a riap.{ More i n t e r v a l s  c a n  be c h o s e n  
i L " . d a t a  a r e  t o  b e  c o n t r o u r e d .  Avoid c h o o s i n g  a r i t h m e t i c  i n t ? r v a l s  
w i t h o u t  c o n s i d e r i n g  r u l e s  (1) and  ( 4 ) .  

1 

Maps p l o t t e d  u s i n g  t h e  p r e c e e d i n g  i n s t r u c t i o n s  m i g h t  r e s u l t  i n  two 
a r e a s  b e i n g  d i s t i n g u i s h s d  f rom e a c h  o t h e r  by a r e l a t i v e l y  u n i f o r m  
d e n s i t y  of symbol s i z e s ,  y e t  o n l y  poor  c o n t r a s t  a n o m a l i e s  are 
i n d i c a t e d -  D i f f e r e n c e s  be tween t h e  two a r e d s ,  A and B ,  migh t  b e  
due t o  u n d e r l y i n g  g e o l o g y ,  overburden  c h a r a c t e r ,  s o i l s  e tc .  
K h z t e v e r  t h e  c a u s e ,  t h e  d a t a  a r e  n o t  w e l l  d i s p l a y e d ,  If t h e  
u n d e r l y i n g  c o n t r o l  d i s t i n g u i s h i n g  A and B c a n  be r e c o g n i z e d  , t h e  
d a t a  must  be  d i v i d e d  and r e - i n t e r p r e t e d  f o l l o w i n g  s t e p s  (1) t o  



Ycr 
( 5 ) .  T v o  sets o f  m z ~ s  c z n  . . bs <rzwn,  o r  b o t h  sets o f  i n t z r s r 2 t e d  
Z z t a  c z n  b e  p l o t t z d  o n  z s i n g l e  nag. .  F o r  s u c h  s u p e r i n p o s e d  
g e o c h e m i c a l  maas t h e  symbol  s i z e s  lose t h e i r  a b s o l u t e  n e z n i n q  b u t  
a s s u a e  a more F m p o r t z n t  s t a n c z ,  t ha t  o f  r e f l e c t i n 5  a n o n z l o u s  
conCFkions  r z g z r d l e s s  o f  t h e  u n d e r l y i n g  c o n t r o l .  To i l l u s t r a t s ,  
c o n s i e e r  t k e  c2s2 ~ k e r 2  A and E z r e  a&,, u n Z e r l a F n  by v e r y  .. - -  
alrrsrs?-i  g e o l o q y .  >i-~\noii.elous c o n S i i i a z f ; s E o r  LO~-; b ~ c k g r o c n d  rock - . .  

t q y 2 s  i i t ~ 5 n i  b e  c o n c e n t r a t i o n s  wkich  iire much l o w e r  t h e n  a v e r a g e  
v a l u e s  f o r  t h e  h i ~ h  b z c k s r o u n d  r o c k  t y p e s .  X e v ? r t h e l e s s , .  - - a n c a a l i s s  d e z r n e d  i n  e z c h  area a r e  t o  be c o n s i d e r e d  s i g n i f i c z n t .  
R e l i a n c s  c n  a b s o l u t e  c o n c ~ n t r ~ i i o n s  c a n  be  m i s l e a d i n 9  i n  s u c h  
cas2s. 



APPENDIX 4 

Statement of Costs 



COST STATEMENT 

CORE 8-13, RECORD #S 1489, 1574-1578. (85 Units). 

1) Grid Preparation and Soil Sampling 

June 15th - July 12th, 1984 
50.5 line kilometres by Company Personnel. 
( G .  Owsiacki, S. Todoruk) 
40 man/days @ $225.00/day 

2. Accommodation 

1 month @ $325.00/month 

3. Board 

40 man/days @ $23.00/man/day 

4. Transportation 

Vehicle Operation 
30 days @ $25.00/day 

5. Field Supplies 

Sample bags, flagging, topofil, 
shipping charges 

6. Geochemical Analyses 

Chemex Labs Ltd. as per Invoice - 
Inv. #18413321, 16 July, 1984 
255 Samples @ $10.675/each 



7. Drafting and Reproduction 

4 man/days @ $200.00/day 

8. Report Writing, Typing, Supervision 

3 man/days @ $200.00/ man/day 600.00 

TOTAL : $15,457.27 
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...................... Mining Division .................. ~ . ~ . / I . & . . ~ . C Z . H  

.......... Issued at ......................... V..%...-L* N? 216958  E I 

% .. I 
............................................... Date 5 I ~...Qx/ 

I 
.... ...... ! RECN V E D  /iorn %..,.P..:... F ? ? -  L.,d,..+w . 

.......... .. .. ..,,.. 9 thr rum ol.... Q~&+~Q % . . ~ - Q c !  Q. ..a.ip. .-. D ~ / / ( ~ , + ~ ,  
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x L -  i,-* CHEIVIEX LABS LTD 212 BROOKSBANK AVE 
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-._ 
TELEPHONE: (604) 984-0221 

*- (__ ANALYTICAL CHEMISTS GEOCHEMISTS %/* REGlSTERED ASSAYERS TELEX: 043-52597 - 

C u a n t i t y  c o d e  d e s c r i p t i c n  p r i c e  a w c ~ n t  
L 3 3  U U L  - Lcl PFfi 

0 0 6  - A q  PFn! 
0 1 3  - A S  PFK 
017 - A U - P A  P P ~  1 1 - 1 5  2E43.25 

't 

V P i 4 C O U q 4 E R 1  8 - C -  
V 6 C  1 x 5  

- - . -- - - - . - - .- - - -- - . . - . . .. . . ".. . -- - - .... 
S a n p l e  p r e F a r a t i o n  and o t h e r  c h a r s e s  : 

248 2 0 1  - s o i  l + s e c i w e n t  - 8 G  f resh Om7C 173.6C 
8 214  - Bag pule 0-CC C - C C  - ------------------------------ - - - -- - --. -- - ------ -- -. - - -  

I 

I n v o i c e  f a r  a n a l y t i c a l  w c r h  retorted o n  c e r t i f i c a t e ( s 1  A5413321-001 t c  - G C 7  
A r a l y s e d  f o r  u n  i t  

SELCO - B? E>:::c:,GT~D~I 
VhNC31IVf 2, z . ~ .  

T C S A L  a 3C24m75 
C i s c c ~ n t  ( 1 C  % I  $ 302.48 --------- 

- P l e a s e  p a y  t h i s  a n c ~ c t  ---- > $ 2 7 2 2 - 2 7  - -- - - -- - - -------  ---------  

:: :: 3 v r I c E :: :: ::: 1;- fly -, 
I, r "$.-. I ?  k.rn 

I p :  7 ,  I - : ,  , j  

T o  : S E C C C  P I R I N G  CCRPCZATICh L--C 

F - C -  :! : K C K E  
P r o j e c t  1C14C 

~ E R M S  -- I Y E T  3c D A Y S  
1.5 % p e r  m o n t h  ( 1 8  2 p e r  a f i r u r )  c h a r g e d  o n  o v e r d u e  a c c c ~ n t s  
I 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 

" kw . 
< - I c v c i c e  S : 1 5 4 1 2 3 2 1  



CMEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J  2C1 

TELEPHONE: (604) 984-0221 A . ANALYTlCAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

-- - 

CERT. # : A8413321-001- ,  
INVCICE # : 1 8 4 1 3 3 2 1  

7 0 0  - 89C W -  P E K D E R  ST- DATE : 17-JLL -84  
V A N C C U V E R T  B.C. F-C. # : NGNE 
V6C 1K5 1 0 1 4 0  

CC: S E L C C  - KAKLOOPS 
I barrp I e p r e ~  L C  A g  A S  a _ 
I d escripticn code  PPW PPm PPrr P P ~  

i 3 U U 4 3 4 3 Y l l L U l  L O 1  Y 1  U D L  1 1  (10 -- -- 
I 5 0 8 4 5 4 5 9 1  1602  2 C l  1 7 3  0 4 2  9 (10  -- -- 
1 5 0 8 4 5 4 5 9 1 1 0 0 3  2 0 1  6 5  0.1 6  (10 -- -- 

5 0 8 4 5 4 5 9 1 1 0 0 4  2 0 1  167  0 4 4  7  (10 -- -- 
5 0 8 4 5 4 5 9 1 1 0 0 5  2C1 22C 0.1 1 0  (10 -- -- 

- -----5084545911006 --- - -2OI- ---- 1 0 7  ' - -- 0 0 2  -----<lo - - - -- -- 
5084545911C07  2 0 1  1 6  0 4 1  5  <10  -- -- 
5 0 8 4 5 4 5 9 1 1 6 0 8  - 2 0 1  180C 0.5 3 9  4 0  -- -- 
5084545911C05  2C1 1 1 C  0 1 1  1 5  <10  -- -- 
5 0 8 4 5 4 5 9 1 1 6 1 0  2 0 1  37  0 0 2  6 < l o  -- -- 

- ' - -5084545911C11 2 0 1  24C - 0.7 - w e * -  --lC - -- -- - - - -.--- -- 

5 0 8 4 5 4 5 9 1 1 6 1 2  2 0 1  7 5  0.2 11 (10  -- -- 
5084545911C13  2 0 1  5C 0.1 7 < l o  -- -- 

-50845459  11014  2 0 1  84 0.6 1 0  < l o  -- -- 
5 0 8 4 5 4 5 9 1 1 0 1 5  2 0 1  8  1 0.1 4 < l o  -- -- 

- -  508454591101-6- ' - -  2 0 1  -" - 7 0  0.3 --7 T l O -  - 
5 0 8 4 5 4 5 9 1 1 0 1 7  2Cl 308  0  16 1 7  190 -- -- 
5 0 8 4 5 4 5 9 1 1 0 1 8  2 0 1  4C 0 - 2  5  < l o  -- -- 
5 0 8 4 5 4 5 9 1 1 0 1 9  2C1 3 4  0.1 6 (13  -- -- 
5 0 8 4 5 4 5 9 1 1 0 2 0  2 0 1  0  0.1 6 < l o  -- -- 

- ' - -508454591102-1-  I' 2 0 1  S 0 - 1  ‘ --‘--‘ -- -- "--w<10 - - -- - --.-- 

5084545911C22  2 0 1  4 2  0.2 6 < l o  -- -- 
5084545911C23  2C1 7 s  001 3  < 10 -- -- 
5084545911C24  2 0 1  1 0  0.1 1 < l o  -- -- 
5084545911C25  2 0 1  16  0.1 2  (10  -- 
5 0 3 4 5 4 5 9 1 1 6 2 6  2 0 1  1 5  

- - 1 ' ---- 71-0."v-- 
0.1 

5 0 8 4 5 4 5 9 1 1 0 2 7  2 0 1  17  0 - 1  3 (10  -- -- 
5 0 8 4 5 4 5 9  11028  2 0 1  1 4  0.1 1 < l o  -- -- 
5 0 8 4 5 4 5 9 1 1 0 2 9  2 0 1  1 C  0.1 1 < 10 -- -- 
5084545911C3C 2 C l  11 ' 0.1 1 < l o  -- -- 

- 5 0 8 4 5 4 5 9 1 1 C 3 1  20  2  - 1 <10 
- -  - -- -- -- - - 

0.1 -- 
5 0 8 4 5 4 5 9 1 1 0 3 2  2 0 1  1 C 0.1 1 < l o  -- -- 
5 0 8 4 5 4 5 9 1 1 0 3 3  2 0 1  1 4  0 - 1  1 < l o  ,- . t -- 
5 0 8 4 5 4 5 9  11034  2 0 1  12 0.1 1 (10  -- -- 
5 0 8 4 5 4 5 9 1 1 0 3 5  2 0 1  2E 0.1 1 < 1 C  -- -- 

- 5084545911C36  2 0 1  - 3 1 0 - 1  2  I (10 -- - - -- 
5 0 8 4 5 4 5 9 1 1 0 3 7  2 0 1  15 0 - 1  1 (10  -- -- 
'084545911C38  2 0 1  19  0.1 1 (10  -- -- 

5 0 8 4 5 4 5 9 1 1 0 3 9  2C1 1 9  0.1 1 ( 1 0  -- -- 
STD-01 2 1 4  22C 1.5 3 2  100  -- -- 

MEMBER 

ASSCCIATIOY 

I - 
Certified by  .,,,...,.,,,........,. 



CHEMEX LABS LTD. 212 BROOKSBANK A\ 

NORTH VANCOUVER. 8 
CANADA V7J  2 

TELEPHONE: (604) 984-C; 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-525 

r 

I - I L A l t  O F  P N A L Y S I S  

TG : SELCO PIhIRG C C R P C R A ~  L I D  CERT-  # : P8413321-00;  
INVCICE # : I 8 4 1 3 3 2 1  

7 0 0  - 890  ke P E N C E R  ST, DATE : 17-JUL-84 
V A N C C U V E R t  0.C. P m C o  # : N C h E  
V 6 C  1K5 1 0  140 

CC:  SELCC - K A M L O O P S  - - - ~a J - 
descripticn code D P ~  Porn P P ~  P P ~  

D m 4 3 9  1 1 U 4 U  L b i  iZ U . 1  L ClU -- -- 
50845459  11C41 20 1 20 0.1 1 (10 -- -- 
5084545911G42 201  1 5  0.1 2 (10 -- -- 
50845459 11043  2 0 1  1 3  0 - 1  2 (10 -- -- 
5084545911044  2 0 1  11 O m 1  1 (10 -- --- -- 
50845459 

'-.201 ---. 
I 81-1--- "0 ; I ---- ' - 

2 - - -----< -1-0 -- ".-- - -- 
5084545911046  201  1 6  0.1 2 (10 -- -- 
5084545911C47. 201  1 1 6  0.1 4 (10 -- -- 
5084545911C48 201 1 0 7  0.1 2 (10 -- -- 
50845459  11049  2C1 8 0.1 1 (10 -- -- 

-- - --.- 
508454591rC5C - 201  - ' - --14 - - 0.1 1 ----- -< lo  - - -  -- -- -- - 

5084545911C51 2 0 1  9 0.1 1 (10 -- -- 
5084545911052  20 1 1 7  0.1 2 (10 -- -- 

- 5084545911053  201  1 4  0 - 1  1 (10 -- -- 
5084545911054 2 0 1  9 0.1 1 < l o  -- 

---- 
-- 

5 0 8 4 5 4-5 9 1-1-C 5 5- --we- 2C1 --3C - -  - 0,1 -- O-^----------- - - - -- -- 
5084545911056  201  9 G e l  2 (10  -- -- 
5084545911057  201  2Q 0 - 1  1 < l o  -- -- 
5054545911C58 2 0 1  1 3  0.1 2 25C -- -- 
5084545911C59 2C1 27 0 • 1 2 < l o  -- -- 
5084545'911060 - ^ ' -2C1- -  - 9 C  ^ -- -- - --- -- 

-0.1- 
G---..---. < 

5084545911C61 201 16 O m 1  1 (10  -- -- 
5084545911062  20 1 1 8  0 - 1  1 < 1 0  -- -- 
5084545911C63 201 30 0 - 1  3 (10 -- -- 
50845459 11064  201  37  0.1 1 (10 -- -- 

---- -50845659'11-C65 201- 
- - .. - - - --.- 
33 0.1 < -- -- _ _ 

5084545911C66 201 4C 0 - 1  3 (10 -- -- 
5084545911C67 201 120 0 - 1  3 (10 -- -- 
5084545911060 201 1 6  0 - 1  3 (10 -- -- 
5084545911069  201  3 7  011 1 (10  -- -- 
50845459 11C7G 201 ‘ - -  - - 4 4 - -  - 0.1 3 - -  

-- -" --- - < l o  --- -- -- -.--- -- - -- 
5084545912C01 201  22 0 - 1  1 < l o  -- -- 
50845459  12002 201  1 8  O e  1 2 (10 -- t -- 
5084545912CG3 2C1 19 0.1 1 (10 -- -- 
50845459120C4 2 0 1  28C 0.3 3 (10 -- -- 

- '  - 5C84545912GC5 - " 2 0 1  - --La " 

--- < l o  -"  - -- -- - - -- 
5084545912CC6 201  . 29  0 - 1  1 (10 -- -- 
5084545912007  201  64 0.1 3 <10  -- -- 
~ 0 8 4 5 4 5 9 1 2 C C 8  201  133 0.1 4 < l o  -- -- 
STO-01 214 235 1 4 3 6  100 - - -- 

MEMBER Certified by - . - . m . e . o . o - e . . e o . ~ . . .  @ CANADIAN TESTING 
ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AV 
NORTH VANCOUVER. B 
CANADA 

I 
V7J 2( 

TELEPHONE: (604) 984-02 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS T E L E X :  0 4 3 - 5 2 5  

--- -- 

TO : SELCC P I h I K G  C C R P C R A 7 I C N  L T G  CERT. # : A841321-OC3 
INVOICE # : I 8 4 1 3 3 2 1  

7 0 0  - 89G W .  P E N C E R  S T -  C A T €  : 1 7 - J t L - 8 4  
V A N C O U V E R I  BeC. P - C -  # : N C K E  
V 6 C  1K5 1014C 

CC: S E L C G  - K A V L C C P S  
banp I e P r e p  LU Ag AS; - 

d e s c r i p t i o n  code PPK PPn; PPK P P ~  
3084343Y 12609 L U l  4 3  0-1 L (10 -- -- 
5084545912010  2 0 1  25 0.1 1 <10  -- -- 
5 0 8 4 5 4 5 9 1 2 C l l  2 0 1  1 5  0 - 1  2  < l o  -- -- 
5084545912C12 2Cl 20 0 - 1  3 <10  -- -- 
5084545912013  2 0 1  1 3  0.1 2 (10 -- -- 

*--.+ 

5084545912C14 - 201- 60 0.1 - * -- -- - < l o  -. -- .- - -- -- 
5084545912015  201 3 3  6-1 2 <10  -- -- 
5084545912016  a 201  1 9  G e l  2  400 -- -- 
5084545912017  201  68  0.1 4 < l o  -- -- 
5084545912018  201 3 8  0.1 4  (10 -- -- 

----508454591ZCl!j  2 0 1  45 0 1 1  - "-4 (10 -- -- - -- - - - -  

5084545912C20 2C1 22 0 - 1  4 (10  -- -- 
50845459  1 2 0 2 1  2C1 47 011 2 (10 -- -- 
5084545912022  201  34 0.1 2  < l o  -- -- - 
50845459  12C23 201  1 7  0 - 1  2 < l o  -- -- 

-- 5084545912C24 -- 201  - - - -  36 0.1 "-Z --" .". - *. < - -^ -- - - 
5084545912C25 2C1 3 7  0.1 2  (10  -- -- 
5084545912026  201  6C 0.1 3 (10 -- -- 

t 5084545912C27 2 0 1  3 1 0 - 1  3  < l o  -- -- 
5084545912028  201 29 0.1 2  < l o  -- -- 

- - 5084545912029  a 2 C l -  ' - 33 0 - 1  - -  
- < l o  " - -  - - -- -- - -- - - -.- - - -- 

5084545912030  201  3 0  0 - 1  2 < 10 -- -- 
5084545912C31 2 0 1  34 0 - 1  3 < l o  -- -- 
5084545912032  201  4 3  0.1 4  < 10 -- -- 
5084545912C33 201  24 011 3 < l o  -- -- 

-.-5084545912C34 201  - 51 0.1 -- -- . - - - --- - - -  

5084545912C35 201 23 0  -1 3 (10  -- -- 
50845459  12036 201 600 0  • 1 2 (10 -- -- 
5084545912637 2G1 3  2 0 e l  5 < L O  -- -- 

I 5084545912C38 2 0 1  4 3  0.1 1 < 1 0  -- -- 
I 
I 5084545912035  2 0 1  4  '1 -0.1 7 < L O "  - - -- -- - - 

1 50845459  12C40 20 1 1 8 3  00 1 3 3 C  -- -- 
1 5084545912041  201  44 0 - 1  1 < l o  -- t -- 
1 50845459  12C42 2 0 1  33 0- 1 2  < l o  -- -- 
I 5084545912C43 2 0 1  2 C  0-1. 2 (10 -- -- 

5084545912044  201  3 2 0 - 1  5  < l o  -- -- 
5084545912C45 201 1 4 2  0  2 5 < l o  -- -- 
5084545912C46 201  40 0.1 4 < L O  -- -- 

I 

j 0 8 4 5 4 5 9 1 2 C 4 7  201 29e 0.9 3 < L O  - - -- 
I S T D - 0 1  2  14 23C 1 - 2  3 6  140 -- -- 

I W U Q  
MEMBER C e r t i f i e d  k y  ,...e-....-.-,...~.... 

CANADIAN TESTING 
ASSOCIATION 



-- - 
2 3 .  --- 

i CHEkES( LABS LTD. 212 NORTH BROOKSBANI. VANCOUVEF 
CANADA v7 

I TELEPHONE. (604) SE 
- ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 

043- 

CERT. # : A8412321-C 
INVOICE 8 : I 8 4 1 3 3 2 1  

7 0 0  - 890 W D  PENGER ST. GATE : 17-JUL-84 
VANCCUVERv 0.C. 
V6C 1K5 

P o c o  # : R O h E  
10140  

. 

CC: SELCC - KAPLOOPS 
h a r p  I e YreF  L U  Ag A h  

3 U 8 4 3 4 3 y 1 L G 4 6  

- 
d e s c r i p t i o n  c o d e  P P rr P P ~  PPK 

P P ~  
L O 1  1 4 4  U o L  6 5 L U  -- -- 

5084545912049 2 0 1  105 0 - 1  (10 -- 4  -- 
5084545912050 2 0 1  47  0 - 1  < l o  -- -- 1 
5084545912051  2 0 1  3 1  0.1 (10 2  -- -- 

--- . - 
5084545912C52 2 0 1  360  Om7 7 (10 -- -- 5084-s459 12053-------ZOl--------l 8S----- a;c 

< ID --I-- - ----. - - 7 -- -- -- 
5084545912054  2 0 1  (10 -- 3 4  0.1 4  -- 
5084545912055 2 0 1  2C 0.1 (10 4 -- -- 
5084545912056 2 C l  < l o  -- 22 0.1 3 -- 

- .- -- -- 5084545912C57 2 0 1  20 0.1 3 (10 -- -- 
5 0 8 4 5 4 5 9 1 2 C 5 8  - 2 0 1  -- - - - - 8 2  - -  -- ‘ a -  I 

5 l (10 ---------- - -- 
5084545912059 2 0 1  50 0.1 4 (10 -- -- 
5084545912060 2 0 1  7C 0.1 <10 3 -- 

5 1 
-- 

5084545912061  2 0 1  0 - 1  (10 -- -- 6 - 5084545912062 
----- 201  44 0.1 (10 -- 3 -- 

5-4-5 9-1 
- - -- - -2 

l--. 103 - -- o a  I - - - -- --5.-.------. -- ----.- -- -- - -- - - -- 
50845459 12C64 2 0 1  46 0 - 1  4  (10 -- -- 
5084545912C65 2 0 1  36 0 - 1  -- -- 5 (10 
50845459 12666 2 0 1  20 0.1 (10 4  -- -- 

---- -- 5084545912667 2 0 1  1 4  0 - 1  (10 F 
a -- -- 

50845459PZC68-"-"-- -201 -- - - 19 - -  - - ------- 
5 ---- ;<lo. - - --- -- -- --- _ -- 

50845459 12069 2 0 1  3 6  0 - 1  (10 5 -- -- 
5084545912C70 2 0 1  2  1 0.1 -- -- 5  (10 
5084545912C71 2 0 1  55 0.1 (10 5 -- -- 

-- -- 5084545912072 2 C l  4G 0 - 1  < l o  -- -- 5 
5084545912073 - - - - - 201 - - - - - -  1 2 3 ----- -- < 1 --- --- - I -- -- 
5054545912074 2 0 1  16 0.1 -- -- 4 (10 
5084545912075 2C1 1 7  0 - 1  (10 -- -- 2 
5084545912076 2 0 1  49 0 - 4  -- -- 4  (10 
5084545912077 2 0 1  (10 -- 8 o m 1  4  -- 

-- '-50845459 12078 2 0 1 -  - -1% - - ~ m 3 - -  - 3 < l o  -- - I. - -- 
5084545912079 2 0 1  11 O D 1  (10 4 -- -- 
508454591208C 2 0 1  23 0 -  1 (10 ,- 1 4 

2 0 1  2  1 
-- 

5084545912C81 0 - 1  3 (10 -- 
2 0 1  42 

-- 
5084545912082 0 0 1  3 (10 -- 

- - 
-- 

- - -5084545912C83 -- - 2 0 1  - - - .  - 22 0 ~ 1  5 --- 0  - - - -- -- 
50845459 12084 2 0 1  . 80 0.1 (10 4 -- -- 
5084545912C85 2 0 1  (10 -- 24 0 - 1  2 

2 0 1  2  1 
-- 

50845459 12080 0 - 1  < l o  -- -- 4  
S IC-01  2  14 217 1.2 3 5  90 -- -- 

MEMBER C e r t i f i e d  by -D..D..mD.*.....~.*... 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

+ICATt A K A L Y S I S  I ;  
CERT-  # 
I h V C l C E  # 

700 - 890 H a  PENOER S T -  C A T €  
V A N C G U V E R ,  B-C. P m C o  # 
V6C lK5 1014C 

212 BROOKSBANK i 
NORTH VANCOUVER, 
CANADA V7J  

TELEPHONE: (604) 9844 

TELEX: 043-52 

CC: S E L C C  - KAMLOOPS 
,- ~ a r r p  I e p r e p  LU A 9  A S  I - 

description code PPK PPm P P ~  P P ~  
3 ~ t l 4 3 4 ~ r n S I  Z U l  b u.1 4 < 1U -- -- 
5084545912080 201 8 0-1 3 (10 -- -- 
5094545912C89 2Cl 10 0-1 4 <lo -- -- 
5084545912C90 2C1 12 0-1 3 (10 -- -- 
5084545912C91 201 S 0-1 4 <lo -- -- -- 
5084545912c92-- ----201-- -- --- --- I_"i___lD;l .- - --------- . 

<lo -- - -  3 -- -- 
50845459 12093 201 8 0.1 3 <lo -- -- 
5084545912694 201 7 0.1 3 (10 -- -- 
5084545912C95 201 16 Om1 3 <1 C  -- -- 
50845459 12C90 201 12 0.1 3 <10 -- -- 

---5084545912097- - 2C1 27 - -  O X  - - - -  - -  - " - - -< I -- I-- - --'----.-I- -- -- 
5084545912098 2C1 47 0.1 4 < 10 -- -- 
5034545912699 201 15 0.1 2 (10 -- -- 
5084545912100 2Cl 28 0-1 3 (10 -- -- - 5084545912101 201 12 0-1 4 <1G -- -- 

-'--5084545912102----"201 - . -  - 
9 .1 -4 -- -<I - 

5084545912103 201 26 0-3 4 (10 -- -- 
So84545912104 201 24 0-1 3 (10 . -- -- 
5084545912105 201 4 0-1 2 <10 -- -- 
50845459121C6 2Cl 13 0-1 3 <lo -- -- 

----5084545912107---- 201- ' -- ---- 3- --------.XI ----- -- -- 
50845459121C8 201 2 <lo -- -- 
5084545912109 201 27 0-1 2 (10 -- -- 
5084545912110 2C1 1 4  0.1 3 (10 - - -- 
5084545912111 201 23C (10 -- -- 

--5084545912112'- --  201-*-^ - 235 - -- ---- - 
<lo - " - -- -- 

5084545912113 201 3C 0 11 3 <lo -- -- 
5084545912114 20 1 10 0-1 3 (10 -- -- 
5084545912115 201 20  0-1 4 (10 -- -- 
508454591 2116 201 20 0.1 4 (10 -- -- 

-5084545912117 201 43 - Om1 - 2 (10 -- - -. -- 
5084545912118 201 44 0.1 3 <lo -- -- 
5084545912119 201 25 0.1 5 (10 -- -- 
508454591212C 201 19 Om1 2 1CO - - -- t 

5084545912121 2C1 4 1 0-1 3 (10 -- 
-5084545912122 201 39 0.1 5 - -  <10 -- -- 
SO84545912123 201 22 0-3 5 (10 -- -- 
5084545912124 201 14 0.1 4 <10 -- -- 
5084545912125 201 27 0-1 3 (10 -- -- 
STC-01 214 225 1-2 33 90 -- -- 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 

Certified by me.. 1-4 ...-..-..,.... .. 



212 BROOKSBANK A 
NORTH VANCOUVER, t 
CANADA V7J 2 

TELEPHONE: (604) 984-0 

bSSA&S TELEX: 043-52! 

RT- # : A 8 4 1 3 3 2 1 - 0 0 ,  
V O I C E  # : 1 8 4 1 3 3 2 1  
T E  : 1 7 - J U L - 8 4  
c. # : N C K E  
1 4 0  



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I 
I CERT - 

TO : SELCO P I N I N G  CORPORATION LTO C E R T -  # : A8413321-007- 
INVOICE # : 1 8 4 1 3 3 2 1  

7 0 0  - 89G W o  FENCER ST0 C A T €  : 17-JUL-84 
V A K C C U V E R I  6.C- P . C o  # : KOhE 
V 6 C  1K5 10140  

CC: SELCC - K A Q L C C P S  
sarrp I e p r e p  LU A g  A S  - 

description code P P W  D P ~  PP P P ~  
2 ~ d 4 3 4 3 Y l L L b t I  L U l  Y L  U l 1 3 ( L U  -- -- 
5084545912167 2 0 1  27 0 -  1 3 (10 -- -- 
5084545912168 2C1 22 0 - 1  6 (10 -- -- 
5084545912169 2 0 1  2  1 0 - 1  3 (10 -- -- -- -- 

-- 
5084545912170 2 0 1  28 0.1 3 < l o  

- .- - - 
508454591-2171--' -'201------ 15------ 3 -- - ---< -1-0- -- -- - -- 
5084545912172 2C1 33 0.1 4 < l o  -- -- 
5084545912173 - 2 0 1  23 0.1 5 (10,  -- -- 
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List of Qualifications 



CERTIFICATE 

1, Hugh S q u a i r ,  o f  4287  S t a u l o  C r e s c e n t ,  Vancouver ,  B r i t i s h  
Columbia,  h e r e b y  c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  r e s i d i n g  a t  t h e  above  a d d r e s s .  

2 .  I am a  g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  Saska tchewan 
and London w i t h  B.A.  1959 ,  and Ph.d d e g r e e s  i n  
Geology and Mining Geology and have  p r a c t i s e d  my 
p r o f e s s i o n  f o r  19 y e a r s .  

3 .  I am r e g i s t e r e d  a s  a  member o f  t h e  A s s o c i a t i o n  o f  
P r o f e s s i o n a l  E n g i n e e r s  o f  t h e  P r o v i n c e  of  O n t a r i o .  

4 .  I d i r e c t e d  t h e  geochemica l  work c a r r i e d  o u t  on t h e  
Cla im Group by M r .  A.P.D. Gamble and M r .  G .  Ows iack i  
and a t t e s t  t h a t  t h e  v a l u e s  p r e s e n t e d  and t h e i r  
s p a t i a l  r e l a t i o n s h i p s  t o  e a c h  o t h e r  a r e  c o r r e c t  
w i t h i n  r e a s o n a b l e  l i m i t s  o f  e r r o r .  

5 .  I h o l d  no i n t e r e s t ,  d i r e c t ,  o r  i n d i r e c t  i n  t h e  Core  
Cla im Group which is t h e  s u b j e c t  o f  t h i s  r e p o r t .  

Vancouver ,  B . C .  
O c t o b e r ,  1 9 8 4 .  



C E R T I F I C A T E  OF AUTHOR 

I Dave Gamble, o f  7182 B l a c k w e l l  Road, Kamloops, B r i t i s h  Columbia 
h e r e b y  c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  r e s i d i n g  a t  t h e  above  a d d r e s s .  

2 .  I am a  g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  Ot tawa w i t h  an  
Honours B.Sc. d e g r e e  i n  Geology ( 1 9 7 3 )  and have  
comple t ed  two y e a r s  g r a d u a t e  s t u d i e s  l e a d i n g  t o  a  
M.Sc. a t  L a u r e n t i a n  U n i v e r s i t y .  

3 .  I have  p r a c t i s e d  my p r o f e s s i o n  f o r  more t h a n  7  y e a r s .  

4. I s u p e r v i s e d  t h e  g e o c h e m i c a l  s u r v e y  work on  t h e  Core  
Cla ims  and i n t e r p r e t e d  t h e  r e s u l t s  o f  t h e  s u r v e y  
D e s c r i b e d  h e r e i n .  

5.  I h o l d  no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  Core  
Cla im Group which is t h e  s u b j e c t  o f  t h i s  r e p o r t .  

R e s p e c t f u l l y  s u b m i t t e d ,  

A.  P. D.  Gamble 
P r o j e c t  G e o l o g i s t  
O c t o b e r ,  1984 
Kamloops, B.C.  



CERTIFICATE OF AUTHOR 

I ,  George O w s i a c k i ,  o f  281 V i k i n g  D r i v e ,  Kamloops, B r i t i s h  
Columbia h e r e b y  c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  r e s i d i n g  a t  t h e  above  a d d r e s s .  

2 .  I am a  g r a d u a t e  o f  Q u e e n ' s  U n i v e r s i t y ,  K i n g s t o n ,  
O n t a r i o  w i t h  a n  Honours B.Sc. d e g r e e  i n  Geology 
( 1 9 8 1 ) .  

3 .  I have  p r a c t i s e d  my p r o f e s s i o n  f o r  more t h a n  1 
y e a r  f u l l  t i m e  and f o r  5 summer f i e l d  s e a s o n s .  

4 .  I c o - s u p e r v i s e d  t h e  s ample  c o l l e c t i o n  d e s c r i b e d  
h e r e i n .  

5 .  I h o l d  no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  
Core  Cla im Group which is t h e  s u b j e c t  o f  t h i s  
r e p o r t .  

R e s p e c t f u l l y  s u b m i t t e d ,  

G .  Ows iack i  
F i e l d  G e o l o g i s t  
O c t o b e r ,  1984 
Kamloops, B.C.  



CERTIFICATE OF AUTHOR 

List of Qualifications - S. J. Hoffman 
BSc 1969 - McGill University (Hons., Geology and Chemistry) 

MSC 1972 - The University of British Columbia (~eochemistry) 

P ~ D  1976 - The University of British Columbia (Geochemistry) 

List of Publications (to August, 1984) 

1. Hoffman, S. J., 1972 

Geochemical dispersion in bedrock and glacial overburden 
around a copper property in south central British Columbia. 
MSc thesis, unpublished, U.B.C., 209 pp. 

2. Hoffman, S. J. and Fletcher, W.K., 1972 

Distribution of copper at the Dansey-Rayfield River 
property, south central ~ritish Columbia. 
J. Geoch. Expl. - 1, 163-180. - 

3. Hoffman, S. J. and Waskett-Meyers, M. J., 1974 

Determination of molybdenum in soils and sediments with a 
modified zinc dithiol procedure. 
J. Geoch. Expl. 3, 61-66. - 

4. Hoffman, S. J., 1974 

Pebble cards - A record of the coarse fraction of stream 
sediments for geochemical exploration. 
J. Geoch. Expl. 3, 387-388. - 

5. Hoffman, S. J. and Fletcher, W. K., 1976 

Reconnaissance geochemistry on the Nechako Plateau, 
B.C., using lake sediments. 
J. Geoch. Expl. 5, 101-114. - 

6. Hoffman, S. J., 1976 
1 

Mineral Exploration of the Nechako Plateau, central British 
Columbia, using lake sediment geochemistry. 
PhD thesis, unpublished, U.B.C., 347 pp. 



Hoffman, S. J., 1977 

Talus fine sampling as a regional geochemical exploration 
technique in mountainous regions. 
J. Geoch. Expl. 7, 349-360. - 

Hoffman, S. J. and Fletcher, W. K., 1979 

Sequential extraction of copper, zinc, iron, manganese and 
molybdenum from soils and sediments. 
In Geochemical Exploration 1978, Proceedings of the Seventh 
~nternational Geochemical Exploration Symposium, Golden, 
Colorado, 289-299. 

Hoffman, S. J. and Fletcher, W. K., 1981 

Detailed lake sediment sampling of anomalous lakes on the 
Nechako Plateau, central British Columbia - Comparison of 
trace metal distributions in Capoose and Fish Lakes. 
J. Geoch. Expl. - 14, 221-224. 

Hoffman, S. J. and Fletcher, W. K., 1981 

organic matter scavenging of copper, zinc, molybdenum, 
iron, and manganese, estimated by a sodium hypochlorite 
extraction (pH 9.5). 
J. Geoch. Expl. 15, 549-562. - 
Hoffman, S. J., 1983 

Geochemical exploration for unconformity-type uranium 
deposits in permafrost terrain - Hornby Bay Basin, 
Northwest Territories, Canada. 
J. Geoch. Expl. 19, 11-32. - 

Hoffman, S. J., Arnold, P. M. and Zink, E. W., 1984 

Rapid field determination of copper by anodic stripping 
voltammetry (ASV).. 

Hoffman, S. J., 1984 

Lake sediment geochemistry. 
In press, Encyclopedia of Earth Sciences. 

Hoffman, S. J., and Mitchell, G. G., 1984 

Microcomputers in geochemical exploration. Presented, 
Helsinki, August, 1983, and Reno, March, 1984. 
In press, J. Geoch. Expl. 



List of  embers ships 

1. Geological Association of Canada, since 1967. 

2. Canadian Institute of Mining and Metallurgy, since 1973. 

3. Association of Exploration Geochemists, since 1973. 

4. American Society of Agronomy, since 1973. 

5. Geochemical Society, since 1983. 

Other Oualif ications 

1. Instructor of methods of geochemical exploration for the 
B.C. Department of ~ i n e s  prospecting school, May 1977 - 1984 
(8 years). 

2. Instructor, Short course on Geochemical Exploration in the 
Canadian Shield, McGil$. University, January 1979. 

3. Speaker, CIM in Prince George, B.C. on "Lake Sediment 
Geochemistry", May, 1977. 

- 4. Speaker, Geosciences Council, Yellowknife on "Lake 
Sedimentary Geochemistry, Hornby Bay area", December 1978, 
and also December 1980. 

5. Instructor, Short course on Geochemical Exploration 
(computer and statistical applications), Northwest ~ining 
Association, Spokane, Washington, December 1979. 

6. Council member, Association of Exploration Geochemists, 
1980-1984. 

7. Chairman, GOLD-81 Symposium. Precious Metals in the 
Northern Cordillera: April 12-15, 1981. Co-sponsored 
by the Association of Exploration Geochemists and the 
Cordilleran Section of the Geological Association of 
Canada. 

8. Business Editor, Proceedings of the GOLD-81 Symposium 
published February 1982. 

9. Lecturer, Exploration geochemistry, University of British I 

Columbia, credit course, 1983, 1984. 

10. Member, committee to determine qualifications for 
geochemical option of professional geologist (P. Geol.), 
a sub classification of P. Eng., 1982-1983. 



'*t 11. Chai rman ,  G e o c h e m i s t r y  1986 Symposium, t o  b e  h e l d  i n  
Vancouver .  

1 2 .  E x t e r n a l  e x a m i n e r ,  MSc t h e s i s ,  U n i v e r s i t y  o f  C a l g a r y ,  
1984 .  
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