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A. RECOMMENDATIONS 
*cl- 

All out-crops near lead and gold B-horizon soil anomalies 

should be individually prospected for vein mineralization and 

sericite, silica, potassium felspar and clay alteration. 

The multi-element anomalous zone on the Indian-Woodier 

grid near 3+50E, on Lines 0, ZN, 4N and 6~ should be mapped in 
detail and hand-trenched where rock is closely sub-cropping. 

Fill-in geochemical sampling should be extended north of 

Line 6N on the Indian-Woodier prid. As well, fill-in sampling 

should be done on the Indian One prid, between L3N and L6N, 

and Stations 2+00W to 2+00E. 

Induced polarization surveys should be used as a first 

priority geophysical tool on this property, where the topo- 

graphy permits. 

The Zone C chargeability anomaly at Line 4N, 2+00E (or 

0+60E metric) should be diamond drilled. Position the drill at 

LbN, 3+00E and drill two holes toward azimuth 260° at angles 
-40° and -55'. 

Respectfully submitted, 

Paul J. McGuigan, 
Geolopist 

Lloyd M. Wilson, 
Geophysicist 



B . I N T R O D U C T I O N  
L 

B.1 Locat ion and Access 

The Ind ian  c la im group is loca t ed  approximately 15 miles  by 

road ,  northwest '  of S tewar t ,  B . C .  The group inc ludes  t he  c la ims  

over t he  abandoned Ind ian  Mine. I t  l i e s  i n  t h e  dra inages  of t h e  

Salmon River  and Cascade Creek. See F igu re  1. Access t o  t he  

a r e a  is  by a l l -wea the r  g r a v e l  road from S tewar t ,  v i a  Hyder, Alaska.  

Most work i n  1983 w a s  done by f o o t  from t h e  Granduc and Cascade 

Creek roads .  

B.2 H i s t o r y  

The Ind ian  Mine produced minor amounts of o re  between 1925 

and 1953, wi th  t h e  produc t  shipped t o  t h e  Premier m i l l .  Produc- 

t i o n  t o t a l l e d  14,100 t o n s ,  g rad ing  4.4% l e a d ,  5.5% z i n c ,  3.4402/ 
t o n  s i l v e r  and 0.089oz/ton gold.  See Grove (1971) .  

Recent a c t i v i t y  i n  t h e  c la im a r e a  inc luded  e x p l o r a t i o n  pro-  

grams by Windy P o i n t  Minerals  Ltd .  ( s u b s i d i a r y  of Houston I n t e r -  

n a t i o n a l  Minerals  Co.) i n  1980 and 1981. A g r i d  w a s  e s t a b l i s h e d ,  

c a l l e d  t h e  "Indian-Woodier" g r i d ,  which ex tends  n o r t h  and west  of 

t h e  I n d i a n  Mine. S o i l  geochemistry,  a magnetometer survey ,  geolo- 

g i c a l  mapping and some diamond d r i l l i n g  were done. See Foye (1982) 

and v a r i o u s  assessment r e p o r t s  f o r  t h e  Woodier group f o r  d e t a i l s .  

Esso Resources Canada Limited e s t a b l i s h e d  a g r i d  i n  1982 

which t i e d  onto  the  e a s t  s i d e  of t h e  " I n d i a n  One" g r i d  and extends  

e a s t  t o  Cascade Creek. Geological  mapping, t r ench ing  and geoche- 

mica l  s o i l  sampling were done, See McGuigan (1982) ,  t h r e e  r e p o r t s .  

B . 3  Loca l  Geology 

The rocks  of the  Ind ian  c la im group a r e  lower J u r a s s i c  Hazel- 

t o n  Group vo lcan ic  and sedimentary rocks .  The rocks  a r e  descr ibed  

by Grove (1971) and Aldr ich  (1983) .  Rocks nea r  t he  Ind ian  Mine 

and I n d i a n  One g r i d  a r e  f i n e  gra ined  d a c i t e  t u f f  and p a r t l y  puma- 

ceous a n d e s i t e  l a p i l l i  t u f f .  The d a c i t e  t u f f s '  a r e  p a r t l y  i n t e r -  

c a l a t e d  wi th  t u f f aceous  b lack  s i l t s t o n e  and a r g i l l i t e .  The Bush- 

Cobal t  a r e a  is  unde r l a in  by a n d e s i t e  l a p i l l i  t u f f ,  which is s e r i -  

c i t e  a l t e r e d  and p y r i t i c  i n  p l a c e s .  
1 
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Texas Creek g r a n o d i o r i t e  porphyry i n t r u d e s  t he  rocks  of t h e  

Ind ian  c la im group, e s p e c i a l l y  i n  the  a r e a  west  of t h e  b a s e l i n e  

of the  Indian-Woodier g r i d .  The Texas Creek g r a n o d i o r i t e  might 

be as o ld  as 209 m i l l i o n  yea r s  ( r e f .  Geological  Atlas NTS 104B). 

A l a t e  f e a t u r e  i n  t h e  a r e a  is  the  nor th-south t r e n d i n g  

Ind ian  f a u l t .  The f a u l t  con ta ins  p y r i t i c ,  s e r i c i t i c ,  qua r t z -  

c a l c i t e  i n f i l l e d  f a u l t  b r e c c i a  and gouge. Also contained i n  t h e  

f a u l t  a r e  pods of heav i ly  disseminated t o  massive s p h a l e r i t e  

and ga lena  wi th  minor c h a l c o p y r i t e  and t e t r a h e d r i t e .  Unal tered 

a n d e s i t e  dykes fo l low t h e  Ind ian  f a u l t  and f a u l t s  of o t h e r  o r i en -  

t a t i o n .  

R e l a t i v e l y  l i t t l e  outcrop is  p r e s e n t  on t h e  I n d i a n  group, 

cons ide r ing  t h e  s t e e p n e s s  of t he  t e r r a i n .  The a r e a  i s  covered 

wi th  t h i n  s u r f i c i a l  d e p o s i t s  of till from r e c e n t  v a l l e y  g l a c i a -  

t i o n  and l e s s e r  amounts of t a l u s  and a l luvium.  The till i s  

mostly l e s s  t han  2 meters  t h i c k .  I n  g u l l i e s  and on t a l u s  f a n s  

t he  s u r f i c i a l  d e p o s i t s  a r e  es t imated  t o  be l e s s  t han  1s meters  

t h i c k .  

B . 4  1983 Exp lo ra t ion  Program 

The 1983 Exp lo ra t ion  Program of Esso included a t e s t  induced 

p o l a r i z a t i o n  survey over  t h e  Ind ian  Mine and geochemical s o i l  

sampling over t h r e e  g r i d s .  The induced p o l a r i z a t i o n  work w a s  

conducted t o  t e s t  t h e  response of known su lph ide  m i n e r a l i z a t i o n  

i n  t h e  Ind ian  Mine. A t o t a l  of 600 meters of time domain I . P .  

survey were run .  

Geochemical s o i l  surveys  were r u n  i n  t h r e e  a r e a s .  De ta i l ed  

sampling over t he  I n d i a n  Mine a r e a  (Indian-Woodier g r i d )  w a s  done 

t o  r e p e a t  and f i l l  i n  1980-81 sampling by Windy P o i n t  Ltd .  140 
samples were c o l l e c t e d .  O f  t hose ,  69 samples were a l s o  r u n  f o r  

co ld  e x t r a c t a b l e  metal  con ten t s  and f o r  t o t a l  e x t r a c t i o n  wi th  

a n a l y s i s  done by i n d u c t i o n  coupled plasma technique ( ICP) .  The 

1983 sampling w a s  on t h e  Po r t l and  No. 2  (L1979) and P o r t l a n d  No. 1 

( ~ 1 9 8 0 )  crown gran ted  c la ims .  



The second a rea  worked is the previously sampled Indian One 

g r i d  (1982).  The pulps f r o m  539 samples were analysed f o r  gold,  

mercury and a r sen ic .  The a r e a  covered by t h i s  work was the 

Payro l l  No. 3 ( ~ 5 5 2 4 ) ,  O'Brien Fr .  ( ~ 4 4 4 1 ) ,  Maggie J i g s  (L4442), 

Brookland (L51lP), For tyf ive  ( ~ 5 1 2 ) ~  F r i t z  ( ~ 1 9 8 2 ) ,  Port land No. 2 

(L1979), Port land No. 1 (L1980) and Morn ( ~ 4 0 6 4 )  crown-granted 
claims.  

The t h i r d  a rea  is  the Bush-Cobalt a d i t  a r e a .  Two kilometers 

of f lagged l i n e  were added t o  the  e x i s t i n g  Indian Two g r i d .  50 

s o i l  samples were co l l ec ted .  T h i s  work w a s  done i n  the  a r e a  of 

the  Winner ( ~ 4 1 1 6 ) ,  Cobalt (L4053), and Cobalt No. 2 (L4054) 

crown-granted claims. 

C .  GEOCHEMICAL SOIL SURVEY 

C . 1  Sampling and Analysis 

I n  the Indian Mine a rea  (Indian-Woodier g r i d )  samples were 
'L 

c o l l e c t e d  a t  25 f o o t  i n t e r v a l s  on the  e x i s t i n g  g r i d  l i n e s .  On 

the  Bush-Cobalt, l i n e s  were f lagged,  then  samples c o l l e c t e d  a t  
25 meter i n t e r v a l s .  No a d d i t i o n a l  samples were c o l l e c t e d  on the  

Indian  One m i d .  

S o i l  samples were taken from the  B-horizon of t h e  s o i l  p r o f i l e .  

Most samples were co l l ec ted  from a depth of 15 t o  20cm. Each 

sample was placed i n  a k r a f t  paper bap. The l o c a t i o n s  of s o i l  

samples a r e  piven on Maps 3, 4, 20 and 24. 

The samples were shipped t o  Min-En Laboratory, North Vancouver, 

f o r  geochemical a n a l y s i s .  A l l  samples were given s tandard geo- 

chemical a n a l y s i s  f o r  copper, l ead ,  z inc ,  s i l v e r ,  pold, a r s e n i c ,  

mercury and manganese. Methods f o r  a n a l y s i s  a r e  piven i n  Appendix 

Two. For purposes of comparison only,  69 samples were given 

a d d i t i o n a l  t reatment .  F i r s t l y ,  a cold e x t r a c t i o n  was done, with 

s tandard  atomic absorpt ion a n a l y s i s  f o r  copper, lead ,  z inc and 

s i l v e r .  Secondly, a s tandard t o t a l  e x t r a c t i o n  w a s  done, with 

induc t ion  coupled plasma ( I C P )  a n a l y s i s .  Resul t s  a r e  tabulated 
L 

i n  Appendix Three. 

Resul t s  a r e  p l o t t e d  on Maps 4-19 f o r  the  Indian  Mine a r e a ,  
1 

Maps 21-23 f o r  Indian One g r i d ,  Naps 25-32 f o r  the  Bush-Cobalt 
a r e a .  



C.2 Geochemical Interpretation 
L, 

C.2.a Partitioning of Sample Populations 

The results of the atomic absorption analyses of samples 

collected in 1983 (up to Aup. 15) are plotted on log-probability 

paper. Analytical results are grouped into classes using class 

ranges of equal logarithmic value. Similar to the method eiven 

in Sinclair (1976)~ the classes are cumulated from the hiphest 

valued class downwards. The lop-probability curves for each 

element are given in Figures 3 to 10. 
Partitioninc of the curves is not donoi.stpio~ly by the 

method of SinClaik (1976). This is done partzy to~maintain 

comparable threshold values between areas of similar geology on 

other Salmon River Valley prospects. The table of threshold 

values used is given in Figure 2. Note that the choice of ti, 

and tg especially has no statistical basis. They are arbitra- 

rily chosen to add feature to the maps. 

C~2.b Soil Anomalies - Indian Mine Area 
Topography in the Indian Mine area slopes steeply to the 

west, in areas west of the Indian-Woodier baseline. The base- 

line is the approximate sub-crop trace of the vein of the Indian 

Mine. The vein contains galena and sphalerite with minor chal- 

copyrite and tetrahedrite. The strongly anomalous zone of lead 
and zinc with scattered strongly anomalous arsenic, mercury, sil- 

ver and gold is dispersed 50 to 100 meters down slope 6romlthe 

sub-crop trace. The strongest anomalies occur down slope of the 

only out-ccop(of mineralization which occurs at the baseline at 

Line 0. 

To the east, and upslope of sub-crop trace of the Indian 
Mine vein is a second band of strong multi-element soil anomalies. 

It occurs on the Indian-Woodier grid between 3+50E and 4+50E, from 
Lines 0 to 6N. It is similar to the first anomaly, except arsenic 

is higher. Out-crop is sparse, and no sipnificant vein material 

crops out. In addition, the anomaly is parallel to a chargeability 

anomaly found in the induced potential survey. (See Section C). 
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C.2.c Soil Anomalies - Indian One Grid 
A similar pattern of anomalies is shown in the 1983 gold 

and arsenic results as in the 1982 lead, zinc, silver, and copper 

results. Mercury is less closely associated with the other ele- 

ments analysed . 
Results from the re-analysis of pulps on the Indian One grid 

were followed up after the anniversary date of the Indian group. 

The samplin~ density of 25 meter line interval was increased to 

12 1/2 meter line interval in the Indian One baseline, L3N to 

L6N area. Details of that follow-up will be included in next 

year's report. The gold anomaly (64,000ppb) at L ~ N ,  0+25E was 
followed up based on a silver anomaly (135ppm) of 1982. At the 

sample site, a boulder of comb quartz and calcite vein material 

was found with heavily disseminated galena. No sipificant sul- 

phide mineralization is present in nearby outcrop. 

C.2.d Soil Anomalies - Bush-Cobalt (Indian Two Grid) 
The results from the Bush-Cobalt samplinp are plotted in 

the south-west corner of the Indian Two grid maps. (Maps 24 to 

32). No significant anomalies were detected in the 1983 survey. 



D .  I N D U C E D  POLARIZATION S U R V E Y  
L 

D . 1  E q u i p m e n t  and P r o c e d u r e s  

A Sc in t rex  t ime domain I P  system was used, c o n s i s t i n g  o f  an 
IPC8/250 w a t t  IP and DC . r e s i s t i v i t y  t r a n s m i t t e r  and an IPR IOA 
d i g i t a l  t ime domain IP rece iver .  

I n  t ime  domain IP, c u r r e n t  i s  in t roduced i n t o  t h e  ground by 
means o f  grounded electrodes (F ig .  31, which r e s u l t s  i n  t h e  po la r -  
i s a t i o n  o f  e l e c t r i c a l  charges a t  t h e  boundaries o f  d i s c r e t e  m e t a l l i c  
mi'nerals, such as sulphides and a l s o  c l a y  minerals, t h a t  may occur 
i n  pore spaces i n  t h e  rock  volume being energized. When t h e  ex te rna l  
cu r ren t  f l ow  i s  i n t e r r u p t e d  t h e  po la r i zed  e l e c t r i c a l  charges r e t u r n  
t o  t h e i r  former s ta tes  i n  a f i n i t e  pe r iod  o f  t ime. This phenomenon 
can be observed by measuring t h e  vo l tage o f  t h e  ground. Over a pe r iod  
o f  time, t h e  p o l a r i z a t i o n  vo l tage decays t o  i t s  background value. I t s  
ampli tude and pe r iod  o f  decay i s  an i n d i c a t i o n  o f  t h e  amount o f  po la r -  
i zab le  ma te r ia l  as we l l  as a crude i n d i c a t o r  o f  t h e  t ype  o f  p o l a r i z a b l e  
mater ia l  detected. The c u r r e n t  waveform induced i n  t h e  ground and t h e  
r e s u l t i n g  vol tages s e t  up a r e  shown i n  Fig. 4.  

The t r a n s m i t t e r  used was a bat teyy  powered u n i t  ra ted a t  250 watts. 
Cur rent  was induced i n t o  t h e  ground by means o f  two c u r r e n t  e lec t rodes 
(C1 C2) o f  a d ipo le-d ipo le  ar ray  (Fig. 3 ) ;  t h e  r e s u l t i n g  vo l tages s e t  up 

L i n  t he  ground were measured across p o t e n t i a l  e lectrodes PI and P2. The 
minimal separat ion between e lec t rodes "x" was 20m; measurements a t  each 

i c u r r e n t  e lec t rode  s e t  up were made f o r  up t o  f i v e  m u l t i p l e s  (n=l ,  2, 3, 
4 and 5) o f  t he  separat ion "xu. By increasing t h e  separa t ion  between 
cu r ren t  and p o t e n t i a l  e lec t rode  pa i rs ,  a g rea te r  volume o f  rock  was 
sampled, thus  measurements r e f l e c t  a g rea te r  depth o f  e x p l o r a t i o n  f o r  
each successive increase i n  separat ion. 



The t r a n s m i t t e r  c y c l e  t ime was s e t  a t  2 secs "cur rent  on" and 
2 secs "cu r ren t  o f f W , a f t e r  which t h e  cu r ren t  p o l a r i t y  was reversed 
and t h e  c y c l e  repeated. During t h e  "cur rent  o f f n  p o r t i o n  o f  t h e  cycle, 
3 s l i c e s  o f  t h e  decay curve were sampled w i t h  the  M value being p lo t ted .  3 

The q u a n t i t i e s  measured were cha rqeab i l i t y ,  def ined as: 

where M - c h a r g e a b i l i t y  
- secondaryo r  p o l a r i z a t i o n  vo l tage Vs mdasured dur ing  t h e  "cur rent  o f f "  

p a r t  o f  t h e  cycle.  
V - primary ground vo l tage measured dur ing  

t h e  "cur rent  on" p a r t  o f  t h e  cyc le :  

and apparent r e s i s t i v i t y '  i s  de f ined as: 

p a = G & ohm-m 
I t  

where)) a  i s  apparent res  i s t  i v  i t y  
V - i s  the .pr imary  vo l tage measured dur ing  

P '  t h e  "cur rent  on" p a r t  o f  t h e  c y c l e  

I t  - i s  t h e  t r a n s m i t t e r  c u r r e n t  
G - geometr ic f a c t o r  dependant on type o f  

e lec t rode a r ray  and i t s  s ize .  

The data was p l o t t e d  i n  a pseudo sec t i on  format (F ig .  3) a t  a , 

sca le  of 1:1000 and t h e  i n te rp re ted  anomalies are  p l o t t e d  on Map I 
a t  a sca le  o f  



E'XGUBE 1 1  

I A E T H O D  U S E D  I N  PLOTTING D I P O L E -  D I P O L E  

Sf.0 l ions  o n  l ine  x = EIeclrode spreod lendfh - 
n = Eleclrode seporol ion .- 

I 

b 

C 

i 

n - I . - - -  P P P P P P 
1.2-3.4 2 2 -  4 3  3.4-5.6 $,>-6,7 5,G-7.8 6,7-8.9 

n - 2  - -- 
I,Z-4,s 2 - 5 6  3.4-6,7 4.5-7.8 5,6-8,9 Apparent 

n - 3  1,2- 5.6 2,3-6.7 3,4-7,8 4,:,-8,9 ~esistivity 

n - 4 ------- 
\ 1.2 -6.7 2,3-7,8 3.4 -8,9 

Pa 
\ 

M M M 
n - 1  l,2-3,4 2.3-4,s 3,4-5.6 4,5-6J 5,6-7.8 6,7-8.9 

- 2  ------ 
1.2-4.5 2.3-5,6 3.4-6.7 4.5-7.8 5,6-8,9 

- 3 - Chargeability 
1,2-5,6 2.3-6,': 3.4-7.8 43-8.9 M 

, , - 4  ------------.- 
1.2-6.7 2.3-7.8 3.4-8.3 

M -- 
\* 

1 

- :  

~ 

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





~ . 2  I.P. S u r v e y  R e s u l t s ,  A n o m a l i e s  I n t e r p r e t e d  
L+ 

T h r e e  L i n e s  ( L i n e s  0, 2N, 4N, w e r e  i s u r v e y e d  using t h e  

d i p o l e - d i p o l e  I.P. m e t h o d .  
I 

Zone A 

This  zone, observed on a l l  t h r e e  survey l ines ,  i s  located 
immediately eas t  o f  t h e  base l i ne .  Zone A i s  character-  
i zed by a medium t o  h igh  I .P. /chargeabi l i ty  e f f e c t  o f  
20 - 35 mV/V and a medium t o  h igh  apparent r e s i s t i v i t y  o f  
1500 - 2500 ohm-metres. The s t rongest  c h a r g e a b i l i t y  
response i s  observed on L ine  0. Th is  zone appears t o  
outcrop. 

Zone B 

Zone B i s  observed on t h e  N3, N4 and N5 readings f o r  a l l  
t h r e e  survey l ines,  suggest ing a g r e a t e r  depth t o  t h e  
top  o f  t h e  source than t h a t  f o r  Zones A and C. The 
response on L ine  4N suggests t h i s  zone poss ib l y  plunges 
o r  weakens along s t r i k e  t o  t h e  nor th.  Zone B i s  charac ter -  
ized by a h igh  r e s i s t i v i t y  o f  2000-4000 ohm-m. and a h l g h  
I.P. a f f e c t  o f  25-40 mV/V. The s t rongest  response i s  
observed on L ine  2N. 

Zone C 

Zone C occurs along t h e  eas t  edge o f  t h e  survey l i nes .  The 
depth t o  t h e  top  o f  t h e  source appears t o  be shal low, 
poss ib l y  outcropping. Zone C has good depth extent,  as 
suggested on L ine  4N. Zone C i s  charac ter ized by a medium 
t o  h i g h  apparent r e s i s t i v i t y  o f  1500-4000 ohm-m. and a h lgh  
c h a r g e a b i l i t y  e f f e c t  o f . 3 0  - 50 mV/V. 



E. CONCLUSIONS 
i 

E.l Geochemical Soil Surveys 
- The vein mineralization of the Indian Mine has a closely 

associated multi-element B-horizon soil anomaly. The 

anomaly is dispersed 50-100 meters downs'-ope from the trace 

of the vein sub-crop. 

- A second multi-element B-horizon soil anomaly is present on 
the Indian-Woodier wid. It occurs in a north-south zone 

which crosses each of the grid lines between 3+50 and 4+50E. 

The zone )is uphill from the Indian Mine vein. It is sub- 

parallel to a chargeability anomaly in the I.P. survey. 

- Follow-up of the Indian One area gold, arsenic, and mercury 

was not started prior to the anniversary date of the Indian 

claim group. 

- Values for gold and arsenic are locally very high in the B- 

horizon soils of the Indian Mine area and Indian One grid. . 

Gold as high as 64,000ppb and arsenic as high as 4300ppm 

were detected. 

- No significant anomalies were found in the Bush-Cobalt area 

(Indian Two grid). 

E . 2  Test Induced Polarization Survey - .. - 
I J J 1,'- I J I  

- =  Three anomalous, sublparallel zones, labelled A, B, C on the 
pseudo sections occur over the area of the Indian Mine. 

- Zones A and B occur over the quartz-calcite-sulphide vein 
mineralization in the Indian Mine. 

- Zone C is sub-parallel to A and B: it occurs near the multi- 
element soil anomaly at 3+50E on the grid. 
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Appendix One 

-- . . - - - - -- 

Cost Stakement 
b 

1. Indian Mine Area Sampling 

Wages, Paul Hardis ty 

Wages, Me McGuigan 

Wages, Sheldon Ryder 

Wages, Ian Webster 

Wages, Paul McGuigan 

Waees , Andrd Laberpe Id x 87.36/d 87.36 

Commissary, 18m-d x 4o/m-d 720.00 

Analyses, 140 samples x 17.85/spl 2499.00 

Analyses, 69 samples (ICP) x 6.85/spl 472.65 

Analyses, 69 samples (cold extract.) x 3,80/spl ,262.20 

Drafting supplies, consummables, shipping 300.00 

Part 1 Total 

2. Indian One - Analysis of Sample Pulps 
Wages, T. Samoil id x 200.~0/d 

Wages, Ian Webster 2d x 87.36/d 
Wages, M. McGuigan Id x 87.36/d 
Wages, Paul McGuigan 2d x 300.00/d 

Analyses, 543 samples x 12.25 

Drafting supplies, consummables 

Commissary, 5m-d x 40/m-d 

Part 2 Total $8113.83 8113.83 

3. Bush-Cobalt - Indian Two Area Sampling and Linecutting 
Wages, Paul Hardisty 2d x 86.44/d 172.88 

Wages, David Thompson 2d x 86.44/d 172.88 

Analyses, 50 samples x 1?.85/spl 
Part 3 Total 



Cost Sta tement  c o n t . . . .  

4 .  I nd i an  Mine Area - Induced P o t e n t i a l  
Wages, Lloyd Wilson 4d x 3OO.o0/d 
Wages, Sheldon Ryder 2d x 104.00/d 
Wages, Andr6 J e t t 6  2d x 87.36/d 
Wages, P a u l  Hard i s ty  2d x 86.44/d 
Wages, J a y  Spare 2d x 87.36/d 
Wages, M .  McGuigan Id  X 87.36/d 

Renta l ,  I . P .  equipment 

Commissary, 13m-d x 40/m-d 

P a r t  4 To ta l  

T o t a l  



Appendix nhlo 

ANALYTICAL PROCEDURE REPORTS FOR ASSESSMENT WORK 

PROCEDURES FOR Mo, Cu, Cd, Pb, Mn, N i ,  Ag, Zn, A s ,  F 

Samples a r e  processed  by Min-En Labora to r i e s  Ltd , .  a t  

705 W. 1 5 t h  S t . ,  North Vancouver Laboratory employing t h e  

fo l lowing  procedures .  

0 
A f t e r  d ry ing  t h e  samples a t  95 C s o i l  and s t ream sediment 

samples a r e  screened by 80 mesh s i e v e  t o  o b t a i n  t h e  minus 80 

mesh f r a c t i o n  f o r  a n a l y s i s .  The rock samples a r e  c rushed  by a 

j a w  c r u s h e r  and p u l v e r i z e d  by ceramic p l a t e d  p u l v e r i z e r .  

1.0 gram of t h e  samples are d i g e s t e d  f o r  6 hours  w i th  HNO 
3 

and HClO mixture .  
4 

Af t e r  c o o l i n g  samples a r e  d i l u t e d  t o  s t i n d a r d  volume. The 

s o l u t i o n s  are analyzed by Atomic Absorption Spectrophotometers.  

Copper, Lead, Zinc,  S i l v e r ,  Cadmium, Cobal t ,  N icke l  and 

Manganese are ana lysed  u s i n g  t h e  CH H - A i r  f lame 
2 2 

combination b u t  t h e  Molybdenum determina t ion  i s  c a r r i e d  o u t  by 

C H -H 0  g a s  mixture  d i r e c t l y  o r  i n d i r e c t l y  (depending on 
2 2  2 

t h e  s e n s i t i v i t y  and d e t e c t i o n  l i m i t  r e q u i r e d )  on t h e s e  sample 

so lu t ions .  

For  Arsenic  a n a l y s i s  a  s u i t a b l e  a l i q u o t e  is  t a k e n  from t h e  

above 1 gram sample s o l u t i o n  and t h e  test i s  c a r r i e d  o u t  by 

G u t z i t  method us ing  Ag CS2N (C2H5I2 a s  a reagent .  The 

d e t e c t i o n  l i m i t  ob t a ined  i s  1. ppm. 

F lour ine  a n a l y s i s  i s  c a r r i e d  o u t  on a  200 mi l l i g ram sample. 

A f t e r  f u s i o n  and s u i t a b l e  d i l u t i o n s  t h e  f l u o r i d e  i o n  

concen t r a t ion  i n  rocks  o r  s o i l  samples a r e  measured 

q u a n t i t a t i v e l y  by us ing  f l u o r i n e  s p e c i f i c  i o n  e l e c t r o d e .  

Detec t ion  l i m i t  of t h i s  t e s t  i s  1 0  ppm F. 
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A p p e n d i x  F o u r  
b 

LlNE BY LINE ANALYSIS 

DIPOLE-DIPOLE I .P. SURVEY 

LINE 0: The apparent r e s i s t i v i t i e s  a r e  genera l ly  medium t o  h i g h  
a long t h e  e n t i r e  length o f  t h e  survey l ine ,  w i t h  t h e  

,exception o f  t h e  s l i g h t l y  lower r e s i s t i v i t i e s  f o r  one 
d i p o l e  s e t  up i n  t h e  v i c i n i t y  o f  IOW. To t h e  eas t  o f  
IOW, t h e  I .P. /chargeabi l i ty  e f f e c t s  are anomalously high, 
w i t h  t h r e e  subparal l e l  zones of even h igher  chargea- 
b i l i t y  eas t  o f  t h e  base l ine;  these zones a re  l a b e l l e d  
A, B and C. 

LINE 2N: Same.as f o r  L ine  0. The e l e c t r i c a l  contac t  i s  located 
a t  approximately 20W. 

LINE 4N: Same as f o r  L ine  0 and 2N. The e l e c t r i c a l  con tac t  i s  
located a t  approximately 50W. 



A ~ p e n d i x  Two ( c o n t . )  
-- - - - - -- - - .- - - . 

ANALYI'ICAL PROCEDURE REPORTS FOR ASSESSMENT WORK 

PROCEDURE FOR GOLD GEOCHEMICAL ANALYSIS 

Geochemical samples f o r  Gold processed by Min-En Labora tor ies  

Ltd., a t  705 W. 15th St . ,  North Vancouver Laboratory employing 

t h e  fol lowing procedures. 

0 
Af te r  drying t h e  samples a t  9 5  C s o i l  and stream sediment 

samples a r e  screened by 80 mesh s i e v e  t o  o b t a i n  t h e  minus 80 

mesh f r a c t i o n  f o r  ana lys i s .  The rock samples a r e  crushed and 

pulver ized  by ceramic p l a t e d  p u l v e r i z e r .  

A s u i t a b l e  sample weight 5.0 o r  10.0 grams a r e  p r e t r e a t e d  wi th  

HNO and HCIOq mixture. - 
3 

-- 
, Afte r  pre t rea tments  the  samples a r e  d iges ted  with Aqua Regia - 

s o l u t i o n ,  and a f t e r  d i g e s t i o n  t h e  samples a r e  taken up wi th  25% 

H C 1  t o  s u i t a b l e  volume. 

A t  t h i s  s t a g e  of t h e  procedure copper, s i l v e r  and zinc can be 

analysed from s u i t a b l e  a l i q u o t e  by Atomic Absorption 

Spectrophotometric procedure. 

Fur the r  ox ida t ion  and t rea tment  of a t  l e a s t  75% of the  o r i g i n a l  

sample s o l u t i o n s  a r e  made s u i t a b l e  f o r  e x t r a c t i o n  of gold with 

Methyl Iso-Butyl Ketone. 

With a set  of s u i t a b l e  s tandard  s o l u t i o n  gold is  analysed by 

A t o m i c  Absorption instruments.  The obta ined d e t e c t i o n  limit is 

5 P P ~ :  
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