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Summary 

Two zones of geochemical interest have been defined 

by the 1984 Buck Creek project soil survey. Both zones have 

coincident gold, zinc, arsenic, lead and copper soil anomalies, 

a metal assemblage identical to the mineralization exposed in 

Bob Creek. The northern zone of enhancement centered on L78N 

at 10+00E is the southern limit of a larger anomaly discovered 

by the 1983 Buck Creek grid. Gold concentration ranges from 30 

ppb to over 200 ppb. The southern metal enriched zone coincides 

with a small knob where the overburden appreciably thins, found 

on L58N at 15+00E. Gold varies from 4 6  ppb to 145 ppb in an area 

200 metres across. 

The Buck Creek Property was optioned by Selco Inc. 

from Cominco Limited in 1983. The geochemical surveys test 

for the potential of a large hydrothermal alteration zone 

accompanied by a high tonnage, low grade precious metal deposit. 

Detailed follow-up using geochemistry, geology and 

prospecting is recommended. 
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Recommendations 

1) Sample interval within the areas of interest should be u 
reduced to 50 metres over new and old grid area. 

2) Geological and prospecting follow up of the two significant 

gold anomalies are warranted. 
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I n t r o d u c t i o n  

During 1983, t h e  Buck Creek P r o p e r t y  w a s  o p t i o n e d  by 

cj Selco I n c .  from Cominco Limi ted  t o  assess t h e  p o t e n t i a l  of  a 

l a r g e  hydro thermal  a l t e r a t i o n  zone w i t h  c o i n c i d e n t  s o i l  geo- 

chemica l  anomal i e s  f o r  a l a r g e  tonnage ,  l o w  g r a d e  p r e c i o u s  

m e t a l  d e p o s i t .  

The p r o p e r t y  h a s  a l o n g  h i s t o r y  of e x p l o r a t i o n ,  

beg inn ing  w i t h  t h e  d i s c o v e r y  of  p l a c e r  g o l d  i n  Bob Creek i n  

1 9 1 4 ,  and subsequen t  i d e n t i f i c a t i o n  of t h e  i n t e n s e l y  a l t e r e d -  

rock  i n  t h e  Bob Creek canyon as  t h e  l i k e l y  s o u r c e .  

G e o l o g i c a l  and geochemical  i n d i c a t i o n s  s u g g e s t  a n  

e x t e n s i o n  of t h e  zone of i n t e r e s t  t o  t h e  s o u t h .  A g r i d  s o i l  

geochemis t ry  su rvey  w a s  conducted  i n  May, 1984 o v e r  t h e  BETH 

1, 4 ,  6 and 7 c l a i m s ,  t o  t es t  t h e  areas p o t e n t i a l .  The crew of  

Bob Arnold,  B o b  Plummer and Dan Griesbecker c o l l e c t e d  5 4 6  soil 

samples  o v e r  5 1  k i l o m e t e r s  of g r i d  i n  36 man days .  The area 

h a s  n o t  been g e o l o g i c a l l y  s t u d i e d .  

0 

R e s u l t s  of t h e  sampl ing  program are d e s c r i b e d  and 

i n t e r p r e t e d  i n  t h i s  r e p o r t .  

Loca t ion  and A c c e s s  

The Buck Creek p r o p e r t y  i s  l o c a t e d  15 k i l o m e t e r s  

s o u t h  o f  Houston, B.C. n e a r  t h e  j u n c t i o n  of Bob and Buck Creeks  

a t  l a t i t u d e  54O18'N and l o n g i t u d e  126O38'W on NTS map 93L/7E 

( F i g .  1). 

A c c e s s  i s  v i a  t h e  Buck F l a t s  road  s o u t h  from Houston 

and by Range road  a l o n g  Buck Creek. c) 



BETH 5 -  

DRAWN BY DATE N .T. 1. 
Z.J.W. OCT. 1983 

TRACED BY DATE 93 L/7E 

I 
soil grid  

PLAN 

2 0 I 2 km 

Scale I :  50,000 

BUCK CREEK PROSPECT 

CLAIM MAP 



3 

Land Status 

/ \  The BETH 1, 4 ,  6, and 7 claims total 55 units located 
U 

on NTS map sheet 93L/7E (Fig. 1). 

Claim Record No. No. of Mining Recording Expiry 
Name Units Division Date Date 

##BETH 1** 3622  9 Omineca 02 .03 .81  02 .03 .93  

##BETH 4** 3 6 2 5  8 Omineca 0 2 . 0 3 . 8 1  02 .03 .93  

BETH 6++ 5526  18 Omineca 1 2 . 0 8 . 8 3  1 2 . 0 8 . 8 4  

BETH 7++ 5 5 2 7  18 Omineca 1 2  - 0 8 . 8 3  12 .08 .84  

**Owned by Cominco 
++Owned by Selco 
##Grouped - BETH 1 Group, February 24 ,  1 9 8 4  

Physiography 

The grid overlies a gentle and steep west facing slope 

ranging in elevation from 8 0 0  metres to 1 0 5 0  metres above sea 

level. The grid is bounded on the east by a north-south trend- 

ing ridge and on the west by a parallel stream valley. Vege- 

tation is mixed, consisting of open forests of spruce, pine, 

and poplar as well as grassy open hilltops. 

Overburden and Soils 

Residual material and talus cover the eastern edge of 

the grid along the side of the ridge. The moderate slopes are 

extensively underlain by glacial till that gives way to outwash 

deposits in the stream valley. Podzols are seen in the better 

drained soils in residual material and talus. Brunisols pre- 

dominate over the moderately sloped regions of the grid. Thick 

orgainc horizons form in areas of seepage along the break-in- 

slope. 
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Sample Collection and Analysis 

Field information of a technical nature was recorded 

13 according to a format present in Appendix 2-1 before the listing 

of analytical data. Plots of recorded field parameters are in- 

cluded after the listing of data (Figs. 2A - M). 
The soil survey was conducted on flagged lines est- 

ablished by the samplers. Samples were collected at 100 metre 

intervals on lines spaced 100 metres apart. The northern most 

line (78+00N) overlaps the 1983 Buck Creek soil grid. Gusseted 

wet strength paper soil sample bags measuring 10 cm x 25 cm 

were used in sample collection. 

atures was allowed prior to shipment to Vancouver, B.C. 

Air drying at ambient temper- 

Samples were analyzed for 3 3  elements by ICP and 

Atomic Absorption spectrometry at Acme Analytical in Vancouver, 

cj B.C. Their analytical procedures are summarized in Appendix 

2-2. 

Method of Data Evaluation 

The procedure used to interpret the histograms of 

Fig. 3 is found in Appendix 2-3. 

Description of Results 

Introduction 

The three largest dot sizes on the element plots (Fig. 

4A-4V) represent threshold, anomalous and highly anomalous con- 

centrations. Soil sample locations are given in Fig. 4. 
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1. Gold (Fig. 4A) 

The distribution of gold appears relatively hetero- 

geneous. Anomalies having diameters of 200 metres can be de- 

fined between L75N and L78N, open to the north. The northern 

cj 

-most anomaly lies within an area where gold contents exceed 

15 ppb over an area approximately 400 metres X 400 metres. A 

second anomalous zone centres along L56N at 16E.  A third 

anomaly at L45N and 19E is the weakest of the three gold-rich 

areas. Maximum gold values are in the 30 to 200 ppb gold range. 

Carry over contamination introduced by pulverizing 

the soil samples is suspected along L76N, 7 5 N  and 50N. Carry 

over contamination is indicated by alternating very high ( 15 

ppb) and low values reflecting the "leap frogging" method of 

sample analysis. A number of single point gold anomalies are 

defined elsewhere. These are rated very lowly. 0 
2. Arsenic (Fig. 4 B )  

Enhanced arsenic values dominate the distribution in 

the north, trending northeastward. Arsenic values are also high 

in proximity to the gold anomaly at L56N/16E. The third gold 

anomaly is not reflected by the arsenic distribution. 

Arsenic contents on the east side of the grid are 

commonly at less than 5 ppm whereas average values in the west 

are in the 10 to 20 ppm range. Field site parameters do not 

suggest the change is due to geochemical factors, but topographic 

slopes are steeper in the east. The distribution is thought to 

reflect a change in underlying geology or overburden origin. 
>$! 

" LJ 
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3 .  Silver (Fig. 4C) 

Silver contents are at background levels. Above 

cj average backgrounds of 0.5 to 1.0 ppm are noted north of L75N. 

4. Copper (Fig. 4D) 

Copper contents are enhanced in the north, associated 

with gold and arsenic, and with the central gold anomaly. High 

copper values in the west may be in seepage zones and probably 

reflect higher backgrounds associated with copper deposition 

from groundwater. Maximum copper contents in the 6 0  to 100 ppm 

are not indicative of high concentrations of copper sulphides in 

underlying bedrock unless overburden is very thick and/or of 

glaciofluvial origin. Lowest copper values of less than 20 ppm 

cluster in the southwest and are probably due to a different 

type of overburden or an underlying copper-poor lithology. 

5. Lead (Fig. 4E) 

Lead is regionally enhanced north of L73N. The 

distribution looks geological in character. Higher values 

still along L78N may be due to a rock type change. Lead 

levels in the 50 to 70 ppm range are approaching values where 

lead sulphides might be expected in underlying bedrock. 

The central gold anomaly has one lead-rich sample 

whereas the southern gold anomaly is lead poor. Lead backgrounds 

in the east are less than 10 ppm whereas in the west backgrounds 

are higher at between 10 and 2 3  ppm. 0 
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6. Zinc (Fig. 4F) 

The zinc distribution is noisier than is usually the 

u case for this element. Zinc-rich samples tend to cluster, 

suggesting zinc-rich units underly portions of the grid in the 

north and east. The two northern gold anomalies have a zinc 

association. Some of the isolated zinc values exceeding 165 

ppm are found in seepage zones or clay-rich samples. 

7. Mercury (Fig. 4G) 

Mercury contents are greatest over the southern two 

-thirds of the grid. Gold is not spatially correlated with 

anomalies in the mercury distribution. 

8 .  Iron (Fig. 4H) 

Iron contents are generally higher in the east than 

in the west. Three clusters of iron-rich soils are noted centering 
0 

towards the eastern ends of L74N, L58N and L44N. Iron-rich 

soils contain between 4.5% and 6.0% iron and are probably re- 

flecting underlying iron-rich lithologies. Iron-rich zones 

tend to be zinc-rich. 

9 .  Manganese (Fig. 41) 

Manganese is not distributed in a fashion similar to 

iron. The southern two iron anomalies are accompanied by mang- 

anese-rich zones displaced several hundred metres to the east. 

The northern portion of the grid perhaps contains a weakly above 

average background iron content, but several other areas within 

the grid area are reflected by similar manganese contents. '4 
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10. Cobalt (Fig. 4J) 

Cobalt anomalies accompany manganese at upper ele- 

cs vations. This is to be expected in view of the scavenging 

property of manganese for cobalt. Cobalt backgrounds are higher 

in the east than in the west. 

11. Chromium (Fig. 4K) 

Chromium defines two areas, one in the northeast and 

the other in the southeast which are chromium-rich. 

bably reflect an underlying, more mafic-rich lithology. Chromium 

contents are higher in the east than in the west. 

These pro- 

12. Nickel (Fig. 4L)  

The nickel distribution is sympathetic to that of 

chromium. 

between L63N and L65N and associated with the central gold anomaly. 

Nickel contents are also enhanced across the grid 

13. Titanium (Fig. 4M), Phosphorus (Fig. 4 N ) ,  Magnesium 

(Fig. 4@), Aluminum (Fig. 4P), Strontium (Fig. 4Q) 

Distributions of these elements are dominated by 

notably higher values in the east compared to the west. A 

zonation can be defined whereby strontium and titanium are 

displaced further downslope, whereas phosphorus, aluminurn and 

magnesium are more restricted in distribution. Magnesium, 

aluminum and strontium patterns are also similar to that des- 

cribed for chromium. 
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14. Sodium (Fig. 4R) 

Sodium contents are higher in the east than in the 

cj west. 

15. Potassium (Fig. 4s) 

A weak potassium anomaly associated with zinc is de- 

fined in the northeast centering at L70N/16E. The southeast 

corner of the grid contains very,low potassium contents. 

16. Calcium (Fig. 4T) 

Calcium content of soils is regionally above average 

at between 0.75% to 1.25% over much of the grid. This should 

be reflected in neutral to alkaline soil p H  and a restricted 

mobility of elements such as calcium. A zone of soils contain- 

ing less than 0.4% calcium trends northwestward across the 

southwest corner of the grid. 
0 

17. Vanadium (Fig. 4U) 

Vanadium contents are higher in the east than in 

the west. Vanadium enhancement characterizes the northeastern 

corner of the grid accompanying the potassium anomaly and an 

area immediately south of the central gold anomaly. 

18. Barium (Fig. 4V) 

The barium distribution is relatively noisy. Highest 

values are found over the central part of the grid surrounding 

the central gold anomaly. Maximum values in the 500 to 700 ppm 

level suggests the possibility of accessory barite in the under- 

lying geology. 

0 
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19. Other Elements 

Distribution patterns for uranium, boron, lanthanum, 

and silicon were examined. Uranium shows isolated anomalies 

unrelated to anomalies described for other elements. Boron 

is strongly influenced by leaching of borosilicate glass. 

Lanthanum levels are low and the distribution does not show 

relationship comparable with other elements. Silicon is 

affected by a systematic error and cannot be used. Molybdenum 

levels are all at background and a map was not plotted. 

Discussion of Results 

Geochemical distributions of the BETH claims are 

dominated by regional distributions thought to reflect under- 

lying geology. These are typified by elements such as titanium 

where values in the east are significantly higher than those in 

the west. This basic distribution can be subdivided further 

by elements such as chromium and/or potassium which are con- 

centrated over limited areas suggesting, in the case of chromium 

for example, a basic underlying lithology. 

Geochemical distributions described above correspond 

to a change in topography from relatively steep in the east to 

relatively gentle in the west. Change in topography may also 

be accompanied by a change in the origin of the overburden. 

Such a control on metal levels was not recognized in the field. 

Areas having higher gold and base or pathfinder element anomalies 
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are associated with larger quantities of boulders in the over- 

burden, suggesting an overburden change. This could be a second 

type of till, or more likely a greater incorporation of material 

from underlying bedrock. 

0 

Three gold anomalies are defined. The two northern 

anomalies with diameters of 200 metres have a copper, lead, 

arsenic and zinc association and are worthy of followup. The 

southern anomaly of similar dimensions lies in an area where 

base or pathfinder elements are not particularly enriched and 

i s  assigned a low priority for followup. 

gold anomalies are defined on the western edge of the grid. 

A number of isolated 

Many of these may be introduced by pulverizing the minus 80-  

mesh pulps and are not worth pursuing further. 

Conclusions 
cj 

Two significant gold anomalies are defined on the 

BETH claims. Both are accompanied by lead, zinc, copper and 

arsenic. The northern anomaly discovered by the 1 9 8 3  Buck 

Creek s o i l  survey has been closed off by the 1984 BETH grid. 

A 5 0  metre X 50 metre followup soil survey is warranted. The 

southern anomaly is 200 metres across and merits a lower 

priority followup in view of the possibility of thicker over- 

burden surrounding the anomalous zone. 
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Appendix 1 

Code Format for Recording F i e l d  Notes 

L i s t  of A n a l y t i c a l  D a t a  

P l o t s  of F i e l d  Notes 



LIST  1 
35 

GENERAL 
1.2 Se*PLC TYPE 

13. s t r e a n  rcdinent 
I I . streaw \,ater 
io. s c c p ~ q c  ( r p r i n g l  redinent 
2 1 .  Seroayc ( . v i - g )  r a t e r  

l a k e  5cdinaent - l ake  C e n t e l  (J.&. ".i t* ,  
L ~ L ~  sediment - near shore 
B0y-4~pper 100 cm 

4 2 .  Bo"-belor 100 cnl 
43. Bog-orq.mic m a t e r i a !  at 

44 ~ n ~ - r ~ i i s r r a l  h o r i z o n  

50. 

1 1 .  yUq-.tag~.wt w a t e r  

v ~ i n e r J I  h o r i z o n  i n l e r f d c c  

S o i l - t o p  o f  t h e  B h o r i z o n  
(or t o p  of t h e  C h o r i z o n  
i f  6 h o r i z o n  rbrenl )  

g , m i ~ - r ; c h  ramp lc r  or when 
2 s a r y l r s  laken a t  same 
h o l e )  

52. Frost bo i l  

j5. Ocep ove rbu rden  sample 
56. I n t e r m e d i a t e  cve rbu rdeo  
57. S m p l e  !depth deternined 
58. in f i e l d )  
59. 
6 0 .  T a l u s  fines-nid s l o p e  
61. Talus fine-;" gully 
62. I a l v r  f i n e r - b a s e  O f  Slope 
63. Talu$ b locks -hand  IdmPlC 
64 .  Talus b l o c k - C h i p s  
70. BiogcoChemiCal 
75. Radon-track e t c h  
16. Radon-Alpha Meters 

80. Bedrock hand sanlplc 
81. 
82. F loat  hdad ramp le  
83. 
84. @,ill core spccimen5 
65. Channel Sd"Dle 
86. Drill sludge 

51. ~ ~ i i - ~ t r + ~ r  horizons (or- 

53. seepage boi l  

77. nadon-emanoc.cters 

BcdrocL c h i p s  2 hand SanlPle  

F l o a t  c h i p s  E hand SarnPlC 

87. o r i l l  Chips 
'89. H i g h  qrJde Sanplc 
"90. Special sanpl e-spec i f y  
( ~ l e d r l y  !atel i f  h i g h  grade 

fo r  Lcypvncherr  b e n e f i t .  7's 
should be c rossed  + a n d  0's ( l e 1  
z h o u l d  b e  s lashed  8 

s g e c i a l  note 

1.4 E 
8L3QJECT lWMBER 

JJECT I DENT IF I CATION 

B I ~ L  recoma i ssdnce 
A. B .  C. e t c .  - p r o p e r l i e r ,  
=no-tier ( L i s t  6 )  

9 UUPLlCnTf SAnPLES 

'Star b o t h  .a,npfer 
(c01teZ-i i n  301 

10. I I Sr.nPLER I @ E " t T  IFICATION 

'I2 ( L i l f  7) 

1 2 - 1 5  SAMPLE W ' I S E R  

I3-IS ending i n  DO y d  50 

17.18 UTM ZONC 

leave out a l l  numbers 0, 

see NTS nap  sheets: for 

(ci- 

42 PRECIPITATE 

1.  Record c o l o ~ l  ( r e p o r t  
presence of  p r e c i p i t a t e  i n  
irVlcdiace v i c i n i t y  i n  stredm 
bed. I f  hed*v p l r E i P i l d C e .  
sample s e p a r r t e l y ) .  

43 OVERBUSDEN TRANSPORT 

L. Local n. n i ~ e d  l o c a l  

u. U"Ln0-n- 
E .  E * I e " l i " e  L e"lensi"C 

4 5  OVEP0UROE'l ORIGIN 
I. ~ i ~ i - a ~ g ~ ~ a r  bou lde rs  
2. Outwarh-sandy. rounded 

j. ~ a k c  sedimcnt.sand/rilt 
4. ~ I l w i u m - s t r e a r n  dfpOSit  
5. Peat-bog 
6. Colluriun* 
7. lake sediment-clav 
8. Tdl"1 
9. Res idua l  
A. f ros t  boi l *  * U S E  only if 
8. seepage b o i l ? .  former o r i g  
E. Buulder l ield:.  canno t  b e  
0 .  Grave l "  i d e n t i f i e d  
E .  S o i l "  

b o u l d e r s  

45 BEDRDCI( 
n. Mineralized 
p .  F r e ~ e n t  w i t h i n  IDOn-2Oon 

" p r l o p e  
D. Present wi th i ,  lOOm Zoom 

8. U n d e r l i e s  Sao,ple Sile 
c. Goaran 
f .  Fe surface stains 
R .  Radioact iv i ty  

doxns lope  

47.48 pH 

49 SAHPLE T E X T W E  

0. Organic-decomposed 
I .  Clay 
2. S i l t  and fine %and 
3 .  Sand 
4. C r a w l  
5. frozen 

7. P,ec ip i t a t c  
8. Tuiys or undemtiposed 

.le<) 6 .  Cenentcd 

o r g a m i ~  matter 

50-52 AVERAGE WIDTH OF SIREAH-M 
decimal paint i n  cot 51 (0 ,  CO!  

i f  ~ t r c a n >  10 m wide1 

53-55 AYERFGE DEPTH OF SlREAt I -CM 

56 STREhH VELOCITV 

I. Drv 
2. Stagnant 
3. 510- 
4 .  M o d e r a t e  
5. f a s t  
6 .  Turbulent 

51 l t l D l i L T L  AS TRIRUTQRV 

1. Stream ~ n t e r s  on r i g h t  

L. Strean? enters on l e f t  
I w k i n g  down win Itredm 

look ing down main stream 

58-60 LOCLL BEDROCK COMPOSlTlON 

in 

52 

so I LS 
40 S I T E  TOPOGRAPHI 

I. m i 1 1  TOP 
2. G e n t l e  rlope 

4. Base of  510PC 

6 .  Orpression 
7. L e v e l  
8. Rolling 
9.  Bog 

3 .  s t e e p  S l O P C >  20° 

5. valley f l w x  

4 1  SAMPLE EIlvIROani!tT 

I. Tundra-humrocky 
2. Tundra-dry 
3 .  Tundra-swampy 
4.  crJss lJ . ld .  nleJtloYS 

5. reat milndr 
6. Bog i n  d e p r e s l i o n  
7 .  ~ ~ ~ ~ ~ r - ~ ~ ~ i r e ~ ~ s  
8. F o r e i t - d e c i d u o u s  
9 .  Forert-nixed 
A. A lde r  or w i  I lous 
8 .  C a l t i v a t c d  l a n d  
c. OCS'!tt. ren.i-arid 
0. Barren 
E .  Talu, fan 
F.  Bank so i l - s tmm 
G. Bank <oiI-I.tke 
H. Road cut 

f ~ t i m a t e - u r e  list% 1-4  

61 COLOUR-STREAK SEDltlENTS 

I .  Colour noted in information 

63-66 LO:IDUCTlVITV-WATER 

67 c o f ~ T A n l l l ~ T l o N  

Blank-none 
P. p o s S i b l e  
0. d e f i n i t e  

69  oac&!iic  TION ON 

I. minor amunt of undeconw5ed 

2.  large amunt o f  uodecowased 

3. Mit,or annunt o f  "el I -drcompoled 

4. Large . w ~ ~ n t  of wr.Il-dr.cc~ilpo,rd 

t w i g s .  l e a v e s .  e t c .  46 

t w i g s .  1caves.  e t c .  

v e g e t a t i o n  

vegcretirm 
5. rio,res 
6 .  rvrle s e d i w n l  y r a i n s  coa ted  

7 .  A l l  .,cdinleot grain, coated 

8. Loo15 like lake redimrnt 

in  organ ic  * . 1 t t C l  

48 
i n  o r g a n i c  onalter 

r m t r r i a l  

pH 4.0 pH 5.5 pH 6.0 

I. Till-angular b o u l d e r s  
2. Outwarh-randy. rounded 

3 .  Lake s e d i m e n t - r a o d l r ~ l t  
4. A I  l u v i u m - s t r e a m  d e p o s i t  
5 .  Peat-bog 
6. Colluvium 
7. Lake s e d i n c n t - c l a y  
8. Talus 
9. R e i i d u a l  
A .  f r o i t  b o i l -  'Use Only i f  
8 .  Seepage b o i l " .  forved O v i q i n  
C .  Boulder f i e l d '  c a n ~ o t  be 

bou l d e r i  

0. G r a v e l '  itlF"t i f  icd 

BLDROCI. 
n. n i n c r a l t r e d  
P. P r e l u n t  w i t h i n  100m-200ni 

upstr,pe 
0. Present w i t h i n  100n~-200m 

B .  Uvdcrl i l -r  5ai.lple s i t e  
G. :r.rsan 

R. R d d i o d C t i v i l y  

downslupe 

F .  fe  rurracr s t a i n s  

pH 6.5 pH 7.0 

49 Sil*?LL r i X T U I E  

6 Organic much 
I. f i b r o u s .  p c a t v  organic 

" . i l l e r  
2 Very snndy 
3 .  Sandy 
6 .  Sand-silt 
5 .  SdnJ-SiIt-Cld" 
6. S i l t  
1 .  Silt-clay 
8. C l a y  
9. t r r * c l  

50.51 TOP O F  SAMPLE INTEHVZL-CM 

52-54 BnTTo? of S%?.PLE I::TERVAL-Cn 

55.56 S O I L  r(oaizori 
i m .  Leaf .  humas layer. o d e -  

conpored vegetation lying 
on the ground sur face  
(do not  sanP!d  

g a n i ~ - ~ i c h  minera l  h o r i r r n  
u ~ u a l l y  no deeper than  
15 cm f r o m  t h e  surface 
(do not sample) 

A€. G r e y  l y  brown1 to w h i t e  l eached  (OcCaSiOnab 

AH. Dark g r c i  to b l a c k .  01- 

hor iLO?  near ground Sur- 

face. usually sandy; 
accompanied b y  RF or B T  
h o r i z o n  at d e p t h  ("0 not 
sample) 

__- 

BH. a1 Black. horizon o r g a n i c - r i c h  at dep ths  

-- 
g r r a t ~ r  i h a n  IS C n  (do 
not s rmp le l  

BF. Red brown. i r o n - r i c h  

81. Brown. c l a y - r i c h  h o r i l o n  
I%. H c r i z o n  wh ich  i r  w a t e r -  

satura ted  roost of  t h e  
year.  i d e n t i f i e d  b y  r.d 
brown rattler 

h o r i m ' l  

en. Bro*n horizon w h i c h  i s  
ml,  s l i g h t l y  d i r f e r e n t  
in appearance f r o m  undcr- 
lyi0g parent material 

.:arcria1 for s o i l  
C I .  c2. C ] .  e lL . -Pdre" t  

LA. UhiLe c d l C i ~ m  carbonate 

01. 02. 0 )  etc.-Bog s d l p l r l  

T f .  Tal"% f i n e s  

p r e c i p i t a t e  i n  C h o r i z o n  

at  ~ . ~ < i o u s  dep ths  

57 SOIL r i p e  

C. C h c r n o r e n - p r a i r i e  $ O i l  

uiyal i y  u n d e r  grassland 
or meadow.  th ic l .  Ah >lOcm. 
C f i  hor i m n  at 4 c p t h  

h i q h  c o n t r n t  of NaCl 

d i a q n o s t i c  

5 .  Solooetr-saline roil. 

1. Luuisol-BT h o r i i o n  

P. P o d m l - B F  h o r i z o -  
B .  d i a g n o s t i c  Bruni ro l -BK h9rizun i% 

R.  Reg~,ol-Iitcle or M soil 
dc,elcpx-nr. bo B Ioi I 
h a r i r o n .  only LU ( ruybe l  
and C h o r i z o n  

G .  Gleysol-BG h o r i z o n  
d iagoost i c  

8. Organic soil-bog r c q s -  

only B horizon of "rofib 

t*tion-no mineral mdftel 

53-60 LOCQL BEDROCK COHPOSlTlON 

i s t i a u t r - u s e  lists 1 - 4  

61-66 

n v n ~ c l I  notation or 
J b b r W i a t i O "  

67 COYTlir!lhCTIO!i 

Blani-nooe 
P. p o s s i b l e  
0 .  d e f i n i t e  

66-63 ? COAQSC Fi(t.tr)lMTS _____-- 
70 SHAPE OF ~ C I A ? ~ €  F R 4 G ~ E t : T t  

A. Anqular 
8 .  Rounded 
I .  Sucroundcd. %~ib .msuIJr  
n. n i r d  JbOYC tyycs 

71 c n r r m  snL13 mctr  
I. Ridge 5.  A 
2. F l a t  st.rfac.: (In1 6. 8 
3. ~ a 5 e  of section ( I n )  7. C 
4 .  oePp g . ~ ~ i e s  ( ~ n )  a. D 

1 2 - 1 5  C.fiHlth COUNT AT SAMPLE S l 1 E  

S c i n t  reddin,; at ground l e v e l  
O I C ~  h o l e  

I 6  E 
* I C  bc.lrocL i s  i n f l u e o t i n y  

I-- I:ITRLISIVE R o c i s  

- I -  cunsrz R I C H  
--I Crrnit.2 
--2 Quartz Monzonite 
- - 3  Granodiorite 
- -4 Quartz d i o r i t e  

- 2 -  1:lTERIIEOlATE 

- - 2  Monlonite 
- - 3  D i o r i t e  
- - 4  Gabbro 

-3- FELGSPATHOIO R I C H  
- - I  ~ e p k e l i n c  syenite 
- -2  r lephel  ine ;mnzoni  Le 

- - I  syenite 

-40 ULTRISASIC 

-50 CARBONATITES 

-60 SPECIAL TYPES 

--i A p l i t e  
- - 3  L m p r o p h y r e  
--4 Trap  
- - 5  Fe l  s i  tc 
- - 6  Intrusion b r e c c i a  
- -7  Diabase 

- - I  P e g r a t i t c  

LIST 2 
2-- VOlCA*4IC, COCKS 

-0- CNDl FFERENTI ATE D 

- I -  BASALT 

-? -  Lt lDI5lTE 

-3- I!ACITE 

- 4 -  RnYoLiTf 

-5- QUARTZ LATlTE 

-d-  LATlTE 

- I -  TRACHYTE 

-8- 6noNoiIrE 
-5- l:EPHELINC LITITE 
- - I  Fine grained flows 
--2 ~ r o p h y r i ~ i ~  f l w r  
- - 3  C r y s t a l  t u f f s  
--4 Ash r u f f s  
- - 5  L e p i I l i  t u f f s  
--6 I .gglomrate  
- - 7  L a p i l l i  b r e c c i a  
-4 Block b r e c c i a  
--9 Turbidite 

LlST 3 
3- -  SEOlHEttTARY C O C K 5  

- I -  CP.ENACEOUS 
- - I  Siltstone 
--2 Nudsto-e 
- - 3  Greyuake 
-4 Sandstone 

-4 Conr)lomrare 

-2- ARSILLACEOUS 
- - 1  Shd le  
--2 A r g i l l i t e  

-3- CALCfiREOUS 
--I Lintrtone 
--2 oolomice 
-4- CHEMICAL PRECIPITATC 
-1 Cher t  
--2 narble  . 
- -3  Iron farnation 

- -5  q"Jr1Zite 

LIST 4 

4- -  nETARORPHlC ROCqS 

- 1 -  F I K E  GRAlHEO C @ ! l T A C f  

-2- P H A : I E P . I T I ~  
--I net3 q u a r t z i t e  
- -2  n i r b l e  
- - 3  Saaprtoie 
- -4  Horn'elr 
--5 S e r p c n t i n e  
- - 6  Skarn  
--I C r p h i C a l i t e  

-3- nECnlcYlCAC 
- - I  nylonite 
--2 F l a s e r  
- - 3  Avgen 
- - 4  ultra;;lyloni:e 

-40 SLCTC 

-50 FYYLLITF 

- 6 0  SCHIST 

-7- CUEISS+ 
-8- ntGNATITE2 
--I -G.anite 
- -2 mnzoni te  
- - I  Granodiorite 
--I, conglvncrare 
- -5  Sandstone 
- - 6  Augen 

- -a p u a r t z  d i o r i t e  

--a h p h i b o l i t c  

- - 8  fcloaite 

- 7  t r r n u l  ite 

--9 D i o r i t e  
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1 1 12 
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1 1 2  
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3 1 3  
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3 1 2  
5 1 9  
4 1 2  
1 1 6  
2 1 t 
13 1 2 
t l ?  
17 1 b 
2 1 7  
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2 1 2  
1 1 2  
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ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E .  Hartings St., Vancouver, B.C. 
Telephone : 253 - 3158 

V6A 1R6 

GEOCHEMICAL LAGORATORY METHODOLOGY - 1984 
Sample Preparation 
1 .  
2. 
Geochemical Analysis (AA and ICP) 

bath and diluted to 10 ml with demineralized water. 
by : 
A. Atomic Absorption (AA) 

Soil samples are dried at 60°C and sieved to -80 mesh. 
Rock samples are pulverized to -100 mesh. 

0.5 gram samples are digested in hot dilute aqua regia in a boiling water 
Extracted metals are determined 

Ag*, Bi*, Cd*, Co, Cu, Fe, Ga, In, Mn, Mo, Ni, Pb, Sb*, T I ,  V ,  Zn 
( * denotes with background correction.) 

B. Inductively Coupled Argon Plasma (ICP) 
Ag, AI, As, Au, B, Ba, Bi, Ca, Cd, Co, Cu, Cr, Fe, K, La, Mg, Mn 
Ni, P, Pb, Sb, Sr, Th, Ti, U,  V ,  W ,  Zn. 

Geochemical Analysis for Au* 
10.0 gram samples that have been ignited overnite at 600°C are d 

hot dilute aqua regia, and the clear solution obtained is extracted with 
Isobutyl Ketone. 

Mo, Na, 

gested with 
Methyl 

Au is determined in the MIBK extract by Atomic Absorption using background 
correction (Detection Limit, = 5 ppb direct AA and 1 ppb graphite AA.) 
Geochemical Analysis for Au**, Pd, Pt, Rh 

techniques to produce silver beads. 

solution by graphite furnace Atomic Absorption. 
Geochemical Analysis for As 

10 ml. 
or by Inductively Coupled Argon Plasma (ICP). 
Geochemical Analysis for Barium 

to 10 ml. 

Geochemical Analysis for Tungsten 

and the fusions are leached with 20 ml water. W in the solution determined by 
ICP with a detection o f  1 ppm. 

10.0 - 30.0 gram samples are subjected to Fire Assay preconcentration 

The silver beads are dissolved and Au, Pd, Pt and Rh are determined in the 

0.5 gram samples are digested with hot dilute aqua regia and diluted to 
As is determined in the solution by Graphite Furnace Atomic Absorption (AA) 

0.1 gram samples are digested with hot NaOH and EDTA solution, and diluted 

Ba is determined in the solution by Atomic Absorption or ICP. 

1.0 gram samples are fused with KCl, KN03 and Na2C03 flux in a test tube, 
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, ACME ANALYTICAL LABORATORIES LTD. 

J 

'- \ 

I .\. 
U' 

Assaying & Trace Analysis 
852 E. Hastings St.. Vancouver, B.C. V6A 1R6 

Telephone : 253 - 3158 

Geochemical Analysis for Uranium 
0.5 gram samples are digested with hot aqua regia and diluted to 10 ml, 
Aliquots of the acid extract are solvent extracted using a salting agent 

and aliquots o f  the solvent extract are fused with NaF, K2C03 and Na CO flux in 
a platinum dish. 

The fluorescence of the pellet is determined on the Jarrel Ash Fluorometer. 
Geochemical Analysis for Fluorine 

0.25 gram samples are fused with sodium hydroxide and leached with 10 mi 
water. The solution is neutralized, buffered, adjusted to pH 7.8 and diluted t o  
100 ml. 

meter, 
Geochemical Analysis for Tin 

sublimed iodine is leached with dilute hydrochloric acid. 

by Atomic Absorption. 
Geochemical Analysis for Chromium 

2 3  

Fluorine is determined by Specific Ion Electrode using an Orion bk~del 404 

1.0 gram samples are fused with ammonium iodide in a test tube- The 

The solution is extracted with M I B K  and tin is determined in the extract 

0.1 qrarn samples are fused with Na2O2- The melt is leached with HC1 an 
analysed by 2\A or  I C P .  
Geochemical Analysis for Hg 

0.5 gram samples is digested 
Hg i n  the solution i s  deterrn 

with aqua regia and diluted with 20% HCl, 
ned by cold vapour AA using a F & J Scient 

Hg assembly. 
hydrochloric acid solution. The reduced Hg is swept out of the solution and 
passed in to  the Hg cell where it is  measured by AA. 
Geochemical Analysi; for Ga 8 Ge 

An aliquot of the extract is added t o  a stannous chloride / 
fic 

0.5 gram samples are digested with hot aqua regia with HF in pressure bombs. 
Ga and Ge in the solution are determined by graphite furnace AA. 

Geochemical Analysis for T1 (Thallium) 

extract by graphite AA. 
0.5 gram samples are digested with 1 : l  WNO3. TI is determined in the 

Geochemical Analysis for Te (Tellurium) 

M I B K  is analysed by AA graphite furnace. 
0.5 gram samples are digested with hot aqua regia. The Te extracted in 
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Rules f o r  choice o f  s i z e  coding o r  con tou r ing  i n t e r v a l s  

( 1 )  Examine bo th  a r i t h m e t i c  and l o g a r i t h m i c  histograms f o r  each type 
o f  survey data.  
approximates a normal ( o r  lognormal)  d i s t r i b u t i o n .  I f  t h e r e  are  
severa l  popu la t i ons  e x h i b i t e d  on the  histogram, s u b j e c t i v e l y  
d i v i d e  t h e  da ta  i n t o  a s e r i e s  o f  normal or lognormal 
d i s t r i b u t i o n s .  
skewed. 
be chosen f o r  da ta  i n t e r p r e t a t i o n  over s p e c i f i c  m e t a l  
concen t ra t i on  i n t e r v a l s ,  if t h i s  a l lows f o r  t h e  bes t  p o r t r a y a l  o f  
t h e  da ta  i n  g raph ica l  form. 

Choose the  h is togram which most c l o s e l y  

Avoid i n t e r p r e t i n g  histograms which are  s t r o n g l y  
P o r t i o n s  o f  the  a r i t h m e t i c  or  l o g a r i t h m i c  h is togram may 

( 2 )  Choose, as two o f  t h e  coding i n t e r v a l s ,  p o i n t s  which represent  
between 90% and 95%, and 95% and 97.5% o f  t he  da ta ,  two d i f f e r e n t  
numbers. These choices h i g h l i g h t  1 i n  10 and 1 i n  20 samples 
which are  considered s l i g h t l y  anomalous and d e f i n i t e l y  anonlalous, 
respec t i ve l y .  These l i m i t s  a re  o p t i m i s t i c  i n  t h a t  t he  two 
ca tegor ies  a re  def ined t o  be anomalous regard less  o f  t h e  
d i s t r i b u t i o n  o f  values on t h e  rerrtainder o f  t h e  histogram. 
r i go rous  s t a t i s t i c a l  approach would suggest t h a t  on l y  t h e  97.5% 
va lue  be considered the  anomaly threshold.  

A 

( 3 )  D i v i d e  t h e  remain ing p o r t i o n  of t h e  h is togram i n t o  recogn izab le  
popu la t ions .  The d i v i d i n g  p o i n t  o f  each o f  these popu la t i ons  i s  
chosen as a coding i n t e r v a l .  
l a b o r a t o r y  t o  record  s p e c i f i c  concen t ra t i on  va lues a r e  ignored. 
These a r t i f i c i a l  breaks i n  t h e  h is togram can be recognized by 
scanning t h e  l a b o r a t o r y  repo r t s .  

Minimums caused by t h e  f a i l u r e  o f  a 

(4) For each popu la t i on ;  choose one or  t w o  numbers which correspond t o  
t h e  90% and 95% cumula t ive  f requencies f o r  t h a t  popu la t i on  (1 i n  
10 and 1 i n  20 samples f o r  t h a t  popu la t i on  r e s p e c t i v e l y ) .  These 
w i l l  a l s o  be, used t o  represent  anomalous c o n d i t i o n s  f o r  each 
popul a t  i on - 

( 5 )  A maximum o f  s i x  numbers can be chosen t o  p l o t  symbol maps. 
number i s  d i c t a t e d  by t h e  a b i l i t y  t o  present  da ta  i n  g raph ica l  
form 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  symbol s izes  t o  be e a s i l y  
d i s t i n g u i s h a b l e ,  p a r t i c u l a r l y  i f  maps are t o  be reduced. The 
seven de f i ned  concent ra t ion  c lasses  are  normal ly  s u f f i c i e n t  t o  
represent  geochemical data on a map. 
if data  a r e  t o  be contoured. Avoid choosing a r i t h m e t i c  i n t e r v a l s  
w i t h o u t  cons ide r ing  r u l e s  (1) and ( 4 ) .  

Th is  

More i n t e r v a l s  can be chosen 

( 6 )  Maps p l o t t e d  us ing  the preceeding i n s t r u c t i o n s  migh t  r e s u l t  i n  two 
areas be ing  d i s t i n g u i s h e d  from each o ther  by a r e l a t i v e l y  un i fo rm 
d e n s i t y  of  symbol s izes ,  y e t  o n l y  poor con t ras t  anomalies a r e  
i nd i ca ted .  
due t o  u n d e r l y i n g  geology, overburden charac ter ,  s o i l s  e tc .  

D i f f e rences  between the two areas, A and R, might  be 
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Whatever the cause, the d a t a  are n o t  well displayed. I f  the 
underlying control distinguishing A and B can be recognized, the 
d a t a  must be divided and re-interpreted following steps (1) t o  
(5 ) .  Two s e t s  o f  maps can be d rawn ,  o r  b o t h  s e t s  of interpreted 
d a t a  can be plotted on a single map. 
geochemical maps the symbol sizes lose the i r  absolute meaning b u t  
assume a more important stance, t h a t  of reflecting anomalous 
conditions regardless of  the underlying control. To i l l u s t r a t e ,  
consider the case where A and B are areas underiain by very 
different  geology. Anomalous conditions for low background rock 
types might be concentrations which are much l ower  t h a n  average 
values for  the high background rock types. Neverthel ess,  
anomalies defined in each area are t o  be considered s ignif icant ,  
Reliance on absolute concentrations can be missleading in such 
cases. 

F o r  such superimposed 

. '  
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Statement of Qualifications 
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t) 

List of Qualifications 

John Gravel 

B.Sc 1979 McGill University (Geology) 
Graduate Diploma 1984 McGill University (Geology) 

Membershiz, 

Association of Exploration Geochemistry since 1979. 

Other Qualifications 

1. 

2 .  

3 .  

Instructor of geochemical exploration methods for the 
B.C. Department of Mines Prospecting school, May 1982 
to 1984 ( 3  years). 

Employed as an exploration geochemist with BP Minerals 
Limited, April 1979 to December 1982. 

Employed as an exploration geochemist and geologist with 
A & M Exploration, May 1983 to September 1983. 



90 

List of Qualifications - S.J. Hoffman 

BSc 1969 - McGill University (Hons Geology and Chemistry) 

MSc 1972 - The University of British Columbia (Geochemistry) 

PhD 1976 - The University of British Columbia (Geochemistry) 

List of Publications 

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 British Columbia. 
J, Geoch. Expl.  I, 163-180. 

3. Hoffman, S.J. and Waskett-Myers, 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 
Mineral Exploration of the Nechako Plateau, central 
British Columbia, using lake sediment geochemistry. 
PhD thesis, unpublished, U.B.C., 347 pp. 

7. Hoffman, S.J.  1977 
Talus fine sampling as a regional geochemical exploration 
technique in mountainous regions. 
J. Geoch. Expl, 2, 349-360. 
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8. 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 International Geochemical Exploration Symposium, 
Golden, Colorado, 289-299. 

ts 

9. 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. 

10. Hoffman, S.J.  and Fletcher, W.K., 1981 
Organic matter scavenging of copper, zinc, molybdenum, 
iron, and manganese, estimated by a sodium hypo- 
chlorite extraction (pH 9.5). 
J. Geoch. Expl. 2, 549-562. 

11. Hoffman, S.J., Arnold, P.M. and Zink, E.W., 1983 
Rapid field determination of copper by anodic stripping 
voltammetry (ASV). 
In press,  Encyclopedia of Earth Sciences. 

12. Hoffman, S.J., 1983 
Lake sediment geochemistry. 
In press, Encyclopedia of Earth Sciences, 

1 3 .  Hoffman, S , J . ,  1983 
Geochemical exploration for unconformity-type uranium 
deposits in permafrost terrain - Hornby Bay Basin, 
Northwest Territories, Canada. In press, J. Geoch. 
Expl . 

14. Hoffman, S.J.# and Mitchell, G.G., 1983 
Microcomputers in geochemical exploration. Presented, 
Helsinki, August, 1983, to be published in the J. 
Geoch. Expl. 

List of Memberships 

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. 
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Other Qualifications 

0 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

8. 

9. 

Instructor on methods of geochemical exploration for 
the B.C. Department of Mines prospecting school, 
May 1977 - 1984 (8 years). 

Instructor, Short course on Geochemical Exploration 
in the Canadian Shield, McGill University, January 
1979. 

Speaker, CIM in Prince George, B.C. on "Lake Sediment 
Geochemistry", May, 1977 . 
Speaker, Geosciences Council, Yellowknife on "Lake 
Sedimentary Geochemistry, Hornby Bay area", December 
1978, and also December 1980. 

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

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

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. 

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

Lecturer, Exploration geochemistry, University of British 
Columbia, credit course, 1983, 1984. 

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

11. Chairman, Geochemistry 1986 Symposium, to be held in 
Va n cou ve r . 



APPENDIX 5 

STATEMENT OF EXPENDITURES 



PERSONNEL 

B. Arnold, geologist Apr.25-May 15 = 21 days @ $120.75/day 
B. Plummer, geologist Apr.25-May 15 = 21 days @ $103.50/day 
C. Jones, assistant Apr.25-May 15 = 21 days @ $ 57.50/day 
C.M. Rebagliati, senior geologist Apr.26,27 - May 30,31 

= 4 days @ $200.00/day 
J. Gravel, geochemist May 30,31- 

Jun. 7,8 = 4 days @ $120.00/day 
S .  Hoffman, geochemist June 8 = 1 day Cd $200.00/day 
A. Mustard, data processor 

June 5,6,7 = 3 days @ $ 76.64/day 
J. Stroleny, draftsperson 

June 7,8 = 2 days @ $126.00/day 

$2,535.75 
2,173.50 
1,207.50 

800.00 

480.00 
200.00 

229.92 

252.00 

Room and board- - 77 man days Cd $30.34/day 2,336.18 

Transportation: 
truck rental - 28 days @ $35/day 
operating costs 

980.00 
258.92 

Geochemical analysis - 5 4 6  samples @ $12.44/sample 6,792.24 

Publication costs 100.00 

TOTAL $18,346.01 

BETH 1 & 4 CLAIMS - 19% = $ 3,485.75 
BETH 6 & 7 CLAIMS - 81% = $14,860.26 
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