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S o i l  Geochemical Report on t h e  P u r c e l l  P rope r t y  

SUMMARY 

The w r i t e r s  were r e t a i n e d  by Rawdon Resources L td .  o f  Vancouver, 

B r i t i s h  Columbia through Cassiar East Yukon Exped i t i ng  L td .  t o  assemble and 

rev iew t h e  r e s u l t s  o f  a s o i l  geochemical survey conducted on t h e  P u r c e l l  

P rope r t y  d u r i n g  1987. 

The P u r c e l l  P roper ty  i s  l oca ted  i n  t h e  Slocan Ranges o f  t h e  S e l k i r k  

Mountains o f  southeastern B r i t i s h  Columbia. The p r o p e r t y  comprises f i v e  

r e v e r t e d  crown-grants, t h ree  o f  which a r e  recorded t oge the r  and f i v e  l oca ted  

c la ims .  These c la ims comprise 8 c l a i m - u n i t s  cove r i ng  about 70 ha. The 

p r o p e r t y  i s  cen t red  on 49" 59 .3 '  N. and 117" 11 '  W. i n  t h e  Slocan Min ing  

D i v i s i o n  o f  B.C. 

The p rope r t y  i s  about 20 km (12 mi )  by d i r t  road f rom New Denver, 

B.C. which i s  about 765 km (467 mi )  eas t  o f  t he  c i t y  o f  Vancouver. 

The c la ims  a re  loca ted  on t h e  n o r t h e r n  s i d e  o f  t h e  Carpenter Creek 

v a l l e y  on a steep southwest- fac ing s lope  o f  Reco Mountain. E leva t i ons  on 

t h e  p r o p e r t y  range from 1555 m (5100 f t )  t o  2134 m (7000 f t )  i n  t he  western 

p a r t  o f  t h e  p rope r t y .  

S o i l s  on t h i s  p roep r t y  were developed beneath a f i r ,  spruce and 

hemlock f o r e s t .  Genera l ly ,  they were s u f f i c i e n t l y  we l l -deve loped  t o  have 

d i s t i n c t  hor i zons  amenable t o  meaningfu l  s o i l  survey r e s u l t s .  

E x p l o r a t i o n  around t he  area now covered by t he  P u r c e l l  P roper ty  

commenced i n  the  e a r l y  1890's. Three v e i n  systems c a r r y i n g  high-grade 

s i l v e r - l e a d  ores were mined on t h e  area now covered by t he  c la ims .  They 

were t h e  Goodenough Vein, the Grey Copper Vein and t h e  Idaho Vein. 

The Goodenough Vein was mined on seven l e v e l s  f rom 1895 u n t i l  1917. 



That v e i n  con ta ined  a r g e n t i t e ,  p y r a g y r i t e  ( ruby s i  l v e r ) ,  galena, t e t r a h e d r i t e  

and n a t i v e  s i l v e r .  S i l v e r  con ten ts  ranged up t o  730 oz/ ton.  Below t h e  

seventh l e v e l ,  t he  v e i n  conta ined s p h a l e r i  t e  ( z ~ s )  t h a t  was n o t  p r o f i t a b l e  

t o  mine a t  t h a t  t ime. 

The Grey Copper Vein was developed f rom 1893 t o  1953. Ore from t h a t  

v e i n  ran  145 t o  160 oz / ton  s i l v e r  and up t o  72% lead  w i t h  cons ide rab le  z i n c  

i n  p laces.  

The ldaho Vein was t raced  on s u r f a c e  up t h e  r i d g e  t o  t h e  B l u e b i r d  

c l a i m  eas t  of  t he  P u r c e l l  P roper ty  where i t  con ta ined  h i g h  concen t ra t i ons  

o f  lead  and s i  l v e r .  The ldaho Vein was tunne l  l e d  f o r  1180 f t  (360 m) across 

t he  ldaho No.2 c l a i m  on to  the Rawdon c l a im .  A t  t h a t  l e v e l ,  t he  v e i n  con- 

t a i n e d  mos t l y  s p h a l e r i t e  t h a t  had compara t i ve l y  low s i l v e r  va lues.  

Dur ing  1987, P h i l l i p  B i lodeau and T e r r y  Holman took  219 s o i l  samples 

over  a  g r i d  l a i d  o u t  over  the area around t h e  Goodenough and Grey Copper 

ve ins .  The so i  1  da ta  was anal i z e d  by C. Geo f f rey  Spearing B.Sc. ( ~ n g . )  and 

John O s t l e r ;  M.Sc.,P.Geol. 

The g r i d -a rea  i s  unde r l a i n  by s l a t y  metasediments o f  t h e  Slocan 

s e r i e s  t h a t  s t r i k e  about 320"and d i p  about  45" southwest. These rocks 

a r e  i n t r u d e d  by g r a n n o d i o r i t i c  s i l l - l i k e  bodies.  N o r t h e a s t e r l y  t r e n d i n g  

f r a c t u r e s  p robab ly  r e l a t e d  t o  o b l i q u e  t e a r  f a u l t i n g  a r e  f i l l e d  w i t h  qua r t z -  

carbonate ve ins  t h a t  c o n t a i n  h igh-grade l ead  and s i l v e r  o r e  i n  t h e i r  upper 

p a r t s  and z i n c  m i n e r a l i z a t i o n  i n  t h e i r  lower  p a r t s .  

S o i l  anomalies i n  the wes t - cen t ra l  p a r t  o f  t he  s o i l  g r i d  a r e  d i r e c t l y  

r e l a t e d  t o  v e i n  exposures and mine dumps o f  t h e  Goodenough and Grey Copper 

ve ins .  S o i l  anomalies i n  the  eas te rn  p a r t  o f  t h e  g r i d  a r e  p robab ly  due t o  



unexposed extensions of  s i l v e r - l e a d  bear ing veins, p a r t i c u l a r l y  t he  veins 

exposed on the  Grey Copper c l a i m  i n  the  c e n t r a l  p a r t  o f  t he  g r i d .  

The w r i t e r s  recommend the f o l l o w i n g :  survey o f  the  p rope r t y  per imeter ,  

extension o f  the s o i l  g r i d  t o  cover the eastern p a r t  o f  t he  proper ty  and a 

program o f  d e t a i l e d  mapping and t rench ing  t o  expose lodes s u i t a b l e  f o r  low 

tonnage high-grade product ion. 



SOIL GEOCHEMICAL REPORT ON THE PURCELL PROPERTY 

1.0 INTRODUCTION 

1.1 Terms o f  Reference 

The w r i t e r s  were re ta ined by Rawdon Resources Ltd. o f  Vancouver, 

B r i t i s h  Columbia through Cassiar East Yukon Expedi t ing Ltd. t o  assemble and 

rev iew the r e s u l t s  o f  a s o i l  geochemical survey conducted on the  Purce l l  

Property dur ing  1987. 

1.2 Locat ion and Access 

The Purce l l  Property i s  located i n  the  Slocan Range o f  the S e l k i r k  

Mountains o f  southeastern B r i t i s h  Columbia ( ~ i g u r e  1).  

The property comprises f i v e  rever ted  crown-granted claims, three o f  

which a re  recorded together and f i v e  located claims. These claims comprise 

e i g h t  c la im-un i ts  cover ing about 70 ha (168 A) .  The proper ty  i s  centred on 

49" 59.3' n o r t h  l a t i t u d e  and 117" 11' west long i tude i n  the  Slocan Mining 

D i v i s i o n  o f  B r i t i s h  Columbia ( ~ i g u r e  2) .  

I t  i s  about 765 km (467 mi)  from Vancouver v i a  highways 1, 3 and 6 

t o  New Denver, the nearest supply cent re  t o  the proper ty .  Access t o  the 

p roper t y  from New Denver i s  v i a  highway 31A and d i r t  roads through Sandon, 

a t r i p  o f  about 20 km (12 mi) .  

The property i s  on the steep nor thern  s lope o f  the Carpenter Creek 

v a l l e y  about 4 km (2.4 mi) east o f  Sandon. 

Recently, road access t o  the  western p a r t  o f  the  proper ty  near the  

o l d  workings was upgraded by Rawdon Resources Ltd. Reportedly, the roads on 

the  p roper t y  are  s t i l l  i n  good repa i r .  



1.3 Te r ra in  and Vegetation 

The Purce l l  Property i s  located i n  the  Slocan Range o f  the  S e l k i r k  

Mountains, one of four subdiv is ions o f  the  Columbia Mountains o f  southeastern 

B r i t i s h  Columbia ( ~ o l  land, 1976). 

Ho l land 's  desc r ip t i on  of t he  t e r r a i n  o f  t he  Slocan Range near the 

Purce l l  Property i s  as f o l  lows; 

South of Trout Lake the area is largely underlain by intrusive rocks, which 
Cairnes remarks in the Slocan Mountains " show the strong relief characteristic of a 
mountainous topography in a late adolescent stage of erosion. . . . The areas of 
Nelson granite and Kaslo series are normally more rugged and sharper in outline 
than those underlain by sediments of the Slocan series."* The Slocan Ranges are 
characterized by long. uniformly steep. heavily timbered slopes rising through about 
5,000 feet to angular peaks and sharp narrow interconnecting ridges. Cirque glaciers 
have sculptured the peaks, and high ridges and valley glaciers have facetted the s?urs. 

Holland, S . S . ;  1976: p. 80 

- 

The Purce l l  Property i s  located on the  nor thern  s ide  of the  Carpenter 

Creek v a l l e y  on the steep southwest-facing slope o f  Reco Mountain. Elevat ions 

on the p roper t y  range from 1555 m (5100 f t )  t o  2134 m (7000 f t )  i n  the western 
I 

p a r t  o f  the  property.  I 

S o i l s  on t h i s  property were developed beneath a f i r ,  spruce and I 

hemlock f o r e s t .  Generally, they were s u f f i c i e n t l y  wel l-developed t o  have I 

1 

d i s t i n c t  hor izons amenable t o  meaningful s o i l  survey r e s u l t s  desp i te  t h e i r  

development on steep slopes. 

The o r i g i n a l  f o r e s t  has been removed by f i r e s  and logging f o r  mining 
I 

t imber. It has been replaced by second growth. 
I 

1 
E 
I 



1.4 Property  

The Purce l l  Proper ty  comprises the  f o l l o w i n g  claims a l l  loca ted  i n  

t he  Slocan Mining D iv i s ion  o f  B r i t i s h  Columbia: 

Claim Name Lot No. Record No. No. o f  Un i t s  Record Date 

Grey Copper 
Goodenoug h  
Purcel 1 
Rawdon 
ldaho No.2 
Grey Copper Fr. 1  
L i n k  1  
L ink  2  
Chambers Fr.  1 
Chambers Fr.  2  

Feb. 28, 1975 

Feb. 28, 1975 
Feb. 28, 1975 
Apr, 21, 1979 
June 27, 1979 
June 27, 1979 
June 27, 1979 
June 27, 1979 

These claims a r e  bel ieved t o  be owned 100% by Rawden Resources Ltd. 

1.5 Previous Work 

Exp lora t ion  around the area now covered by the  Purce l l  Proper ty  

commenced i n  the e a r l y  1890's. Mineral  t a r g e t s  saught were no r theas te r l y -  

t r end ing  veins c a r r y i n g  h igh  concent ra t ions  o f  s i l v e r  and lead-bearing 

minera ls .  

Minera l i zed qua r t z  ve ins were exp lored on sur face and underground 

on the  Goodenough ~ 5 8 1 ,  Grey Copper ~ 5 8 0 ,  Purcel 1 L849, Rawdon ~ 8 5 5  and 

ldaho No.2 L1013 claims. 

The Goodenough was probably the most well-known o f  the veins explored 

on the  area now covered by the  Purce l l  Proper ty .  

I n  1895, work began on a  narrow, high-grade ve in  on the Goodenough 

c la im.  The fo l l ow ing  year, t h a t  c l a i m  was added t o  the Reco group loca ted 

t o  the  west o f  what i s  now the P u r c e l l  Proper ty .  The Goodenough Vein became 



known as the  small o r  No.3 Vein. 

Over 600 tons o f  hand-cobbed o r e  was shipped from the  Goodenough 

c l a i m  i n  1896. I t  contained an average o f  407 oz/ton s i l v e r  and 42% lead. 

A subsequent shipment assayed 730 oz/ ton s i l v e r  and 67% lead. 

The Goodenough Vein was 0 t o  20 in.  (0 t o  0.5 m) t h i c k  and contained 

abundant a r g e n t i t e ,  pyragyr i  t e  (ruby s i  l v e r ) ,  n a t i v e  s i l v e r ,  t e t r a h e d r i  t e  

and galena. The best o re  was found where the  ve in  crossed g r a n i t i c  porphyry 

dykes. 

The Goodenough Vein cu t  across both  the  Goodenough L581 and Ruecau 

L624 claims. The ve in  was mined on a co-operat ive basis by the  owners o f  

the two claims. 

By 1907, crosscuts had been d r i ven  i n t o  the  ve in  on e i g h t  l e v e l s  over 

a v e r t i c a l  d is tance o f  161 m (529 f t )  on the Ruecau c la im  near i t s  boundary 

w i t h  the  Goodenough claim. D r i f t s  were stoped ou t  on both c la ims from the 

c e n t r a l l y  located crosscuts. At t h a t  t ime, the ve in  had been mined o u t  down 

t o  the  seventh l eve l .  Below the seventh l e v e l ,  the  ve in  contained mostly 

s p h a l e r i t e  ( z ~ s )  and had l i t t l e  s i l v e r  and lead. The l a s t  s i g n i f i c a n t  ship-  

ment o f  o r e  from the Goodenough Vein was made i n  1917. 

During 1981, J.C. Snel l  sampled the  dumps o f  the  e i g h t h  l e v e l  o f  

the  Goodenough workings ( ~ o o k o c h o f f ,  1986). The dump samples ran 3.74 and 

2.58 oz/ ton s i l v e r  w i t h  minor lead. Sookochoff 's 1980 samples from t h i s  ve in  

a t  h igher  e levat ions  assayed as h igh  as 122.1 oz/ton s i l v e r .  Th is  sampling 

conf irmed t h a t  the lower boundary o f  s i l v e r - r i c h  o r e  i n  the  Goodenough Vein 

was between the  seventh and e igh th  l eve ls .  

The Grey Copper Vein was discovered i n  1893 a few hundred metres east 

o f  t he  Goodenough Vein. The Grey Copper L580 c l a i m  was staked t o  cover i t .  



The Grey Copper Vein was 3 f t  (1 m) t h i c k  and was mineral ized f o r  

a t  l e a s t  200 f t  (61 m) i n  outcrop. Ore from t h i s  ve in  assayed 145 t o  160 

oz/ton s i l v e r  and up t o  72% lead. 

By 1935, the Grey Copper Vein had been explored by f i v e  a d i t s  d r iven 

i n t o  a quar t z  vein t h a t  had been exposed f o r  several hundred f e e t  i n  a steep 

gulch. The ve in  was 3 t o  6 f t  (1 t o  2 m) t h i c k  w i t h  a 1 t o  2 f t  (0.3 t o  0.6 

m) t h i c k  o r e  seam. 

A thousand-ton b lock developed i n  1906 from the  lower two leve ls  

assayed 33.2 oz/ton s i l v e r ,  18.8% lead and 42% zinc. I n  1917, 37 tons o f  

o r e  shipped t o  the smelter contained 80 oz/ton s i l v e r  and 50% lead. 

Ear l y  shipping records from the Grey Copper Vein were very incomplete. 

I t  was n o t  known how much ore  was shipped from t h a t  vein.  

I n  1953, the Grey Copper c la im  was p a r t  o f  the  B lueb i rd  Property. 

The B lueb i rd  Property now ad jo ins  the  Purce l l  Property on i t s  nor theastern 

boun da r y  . 
During 1953, p a r t  of t he  Grey Copper a d i t  No.3 was r e h a b i l i t a t e d  and 

some sampling was done. In  1978, 20.5 tons o f  o r e  was shipped from the 

property.  I t  contained 3.6% lead, 26.8% zinc,  9.59 oz/ ton s i l v e r  and 0.015 

oz/ ton go1 d. 

I t  had general ly  been f e l t  t h a t  the  Grey Copper Vein may have extended 

northeastward onto the Purcel 1 and B l  uebi r d  c l a  ims ( ~ i ~ u r e  2) ( ~ a  i rnes, 1935). 

A l o c a l  geochemical anomaly and some assays up t o  433.2 oz/ ton s i l v e r  from 

trenches on s t r i k e  w i t h  the  Grey Copper ve in  on the  Purce l l  L849 c la im  taken 

i n  1980 (Sookochoff, 1986), i nd i ca ted  t h a t  the Grey Copper Vein could have 

s i g n i f i c a n t  unexplored extension onto the  Purce l l  L849 claim. 



One o f  the goals o f  the  1987 s o i l  survey on the Purce l l  Property 

was t o  t e s t  the nor theaster ly  extension o f  t he  Grey Copper Vein. 

I n  1981, t renching revealed a  p a r a l l e l  ve in  83 m (272 f t )  south 

o f  the Grey Copper No.3 a d i t .  A 146 m (479 f t )  long d r i l l  ho le  i n t e r -  

sected the  Grey Copper Vein 138 m (453 f t )  down. There, the  ve in  was 1  .O6 

m (3.5 f t )  t h i c k  and minera l ized w i t h  s p h a l e r i t e  and galena. 

Prospect ing i n  1982 and 1983 r e s u l t e d  i n  the  l o c a t i o n  o f  12 o l d  

trenches t h a t  may have tested the  extension o f  the  Grey Copper Vein onto 

the  Purce l l  L849 claim. 

The ldaho No.2 L1013 c la im  ad jo ins  the  Grey Copper c la im  a t  i t s  

nor theastern  corner. By 1928, the ldaho No.2 c la im  was p a r t  o f  the  Blue- 

b i r d  Property. Development on the  ldaho No.2 was on a  quar tz  ve in  t h a t  

was t raced up t o  showings on the  B lueb i rd  L540 c la im  (Figure 2) .  

The ldaho tunnel was d r i ven  i n  315 f t  (96 m) from a p o i n t  1000 f t  

(305 m) below the summit o f  t he  r idge.  Later ,  a  s h a f t  was constructed t o  

connect the  tunnel w i t h  surface about 200 f t  (61 m) i n  from the  p o r t a l .  In  

the tunnel ,  the ve in  was minera l ized w i t h  bunches o f  galena i n  a  quar tz -  

carbonate gangue. 

I n  1951, d r i l l i n g  revealed a  p a r a l l e l  ve in  west o f  the ldaho Vein. 

A crosscut  was dr iven t o  explore i t .  

By 1952, the ldaho tunnel had been d r i ven  1180 f t  (360 m) across the 

ldaho No.2 c la im  onto the Rawdon L855 claim. A crosscut  d r i ven  80 f t  (24 m) 

t o  the northwest from a po in t  400 f t  (122 m) i n  from the p o r t a l  exposed a  

2  t o  3 f t  (0.61 t o  1  m) t h i c k  lead o f  s p h a l e r i t e  over  50 f t  (15.2 m). 

Another crosscut  d r iven 20 f t  (6.1 m) no r thwes te r l y  from a p o i n t  600 f t  

(183 m) i n  from the p o r t a l  in te rsec ted another lode o f  spha ler i  te .  



Sookochoff (1986) repor ted t h a t  the  main ldaho tunnel  i n te rsec ted  

a t  l e a s t  500 f t  (152.4 m) o f  abundant s p h a l e r i t e  i n  a  ve in  2  t o  3 f t  (0.6 

t o  1 m) t h i c k .  His sampling from 1981 t o  1983 i nd i ca ted  t h a t  a t  the  

e l e v a t i o n  o f  the ldaho tunnel ,  about 6250 f t  (1905 m) a .s . l . ,  m ine ra l i za -  

t i o n  i n  the  ldaho Vein i s  most ly  s p h a l e r i t e  assaying up t o  about 45% z i n c  

w i t h  minor s i l v e r  and lead values. However, s i l v e r  and lead concentrat ions 

i n  the  ldaho Vein seem t o  improve w i t h  e leva t i on .  A t  the  c o l l a r  o f  the  

ldaho s h a f t  which i s  about 60 f t  (18.3 m) above the  tunne l ,  Sookochoff 's 

assays ran as h igh  as 27.24 oz / ton  s i l v e r .  

1.6 Summary o f  Present Work 

F i e l d  work o f  the  1987 s o i l  survey on the  Purce l l  Proper ty  was 

conducted from May 28 t o  June 7, 1987. Data compi la t ion  and i n t e r p r e t a t i o n  

was done from January 25 t o  30, 1988. The work was undertaken by: 

P h i l l i p  Bi lodeau 
Coqui t lam, B.C.  

Ter ry  Holman 
Coqui t lam, B.C. 

Geological Technic ian 

Geological Technician 

Data compi la t ion  and i n t e r p r e t a t i o n  was undertaken by: 

C. Geof f rey Spearing, B.Sc. ( ~ n g . )  
North Vancouver, B.C. 

John Os t l e r ;  M.Sc.; P.Geo1. 
West Vancouver, B .C .  

Consul t ing Min ing Engineer 

Consul t ing Geologis t  

The 1987 work program on the  P u r c e l l  Proper ty  inc luded the fo l l ow ing :  

A. Locat ion o f  Workings and Gr id  Establ ishment;  man-days 

The p a r t  o f  the Carpenter Creek v a l l e y  near the  
P u r c e l l  Property conta ins a  p le tho ra  o f  o l d  
workings. The workings o f  t he  Goodenough, ldaho 
No.2 and Grey Copper claims were loca ted and 
7.4 km of  g r i d  l i n e  was l a i d  ou t  among them 



B. S o i l  Survey; 

man-days 

ba lance c . f .  14 

219 s o i l  samples were taken over  t h e  s o i l  g r i d  8  

C. Camp Mobi 1 i z a t  i on  and Transpor t ;  

crew i n  t r a n s i t  t o  and from Mew Denver 4  

D. Data Compi la t ion and I n t e r p r e t a t i o n ;  

gene ra t i on  o f  L e P e l t i e r  curves f o r  s o i l  
popu la t ions ,  mapping and i n t e r p r e t a t i o n ;  
da ta  assembly and r e p o r t  

T o t a l  man-days on 1987 P u r c e l l  P roper ty  e x p l o r a t i o n  3 2  

1.7 Claims Worked On 

Dur ing 1987, work was done on t h e  f o l l o w i n g  c l a ims :  

Claim Name Record No. Current  E x p i r y  Date No. o f  U n i t s  

Grey Copper L580 
Goodenough ~ 1 8 1 1 -  R18230 (2) Feb. 28, 1988 
P u r c e l l  ~ 8 4 9  
Rawdon L855 ~ 1 8 2 3 1  (2) Feb. 28, 1988 
Idaho No.2 L1013 R18232 (2) Feb. 28, 1988 
Grey Copper F r .  1 R 613 (4)  Apr. 21, 1988 
L i n k  1  R 1264 (6) June 27, 1988 

5  u n i t s  

2.0 GEOLOGY AND MINERALIZATION 

The f o l l o w i n g  accounts o f  r eg iona l  and p r o p e r t y  geology and min- 

e r a l i z a t i o n  a r e  quoted f rom Sookocko f f ' s  r e p o r t  t o  Rawdon Resources L td .  

dated December 11, 1986. 

2.1 Regional Geology 

"The area g e n e r a l l y  i s  u n d e r l a i n  by sediments o f  t he  Slocan s e r i e s  

which i s  i n t r uded  by dykes and smal l  s tocks  o f  i n t r u s i v e s  r e l a t e d  t o  t h e  

Nelson bath01 i th .  
I I 



The Slocan series are comprised mainly of argillites, quartzites, 

limestones and tuffs or intimate admixtures of these rock types. The rocks 

are locally slaty. 

The generally sill-like stocks are of quartz diorite with a highly 

variable texture. 

Metamorphism and accompanying alteration is widespread, The principal 

alteration is silicification which mostly affects limestone resulting in a 

quartzitic appearance. 

Two types of faults, generally related to the structural complex, are 

evident. Tangential bedded faults and crosscutting faults which are crosscut- 

ting tear faults related to underthrusting. 

The larger faults or lodes are crosscutting faults within which are 

found the majority of the mineralized zones of the area. Localization of 

bearing zones within the lodes is primarily structural in addition to a 

factor of local confining pressure in a structurally complex environment." 

Sookochoff, 1986 

2.2 Property Geology 

"Slates and fissile, thinly banded argillites of the Slocan series 

predominate on the Purcell Property with minor massive quartzitic and argil- 

laceous members in addition to several narrow 1 imestone beds are in evidence, 

The sediments strike 305' to 335' with a southwesterly dip of 40Q to 4 5 ' .  

The sediments are intruded by two northwesterly trending granodiorite 

to quartz-diorite sill-like bodies. 

Three vein lodes, which were explored by drifts occur on the Bluebird 

clai,m and extend in part into the Stranger and Idaho No.2 claims. The "Big 



ve in "  s t r i k e s  n o r t h  55" eas t  d i p  60" southeast  and r e p o r t e d l y  has been 

t r a c e d  t o  t h e  ldaho No.2 c l a i m  500 f e e t  below. The ou t c rop  o f  t h i s  v e i n  a t  

t h e  No.2 p o r t a l  has a  w i d t h  o f  about e i g h t  f e e t .  The "Big ve in "  and assoc i -  

a t e d  lodes have been explored by s i x  main a d i t s  and a  number o f  s h o r t  a d i t s  

and open c u t s  on t he  B lueb i rd  and ldaho No.2 c l a ims .  

On t h e  Pu rce l l  and Grey Copper c la ims ,  two p a r a l l e l  ve ins  t r end  

n o r t h e a s t e r l y .  On the  upper ve in ,  f o u r  l e v e l s  have exposed t h e  v e i n  t o  a  

v e r t i c a l  depth o f  130 metres w i t h  a  t o t a l  s t o p i n g  area o f  1100 square metres. 

The v e i n  v a r i e s  f rom .25 t o  .8 metres wide. 450 tons  o f  hand so r t ed  galena 

was shipped averaging 45% lead,  2% z i n c  and 300 oz / t on  s i l v e r .  

The lower ve in  - the  Grey Copper v e i n  - i s  r epo r ted  by t he  Z inc  

Commission as "wh i le  so f a r  n o t  p r o d u c t i v e  o f  t h e  same h i g h  grade o f  o r e  as 

t h e  upper v e i n  has the  advantage o f  be ing  w ide r  and more r e g u l a r .  I t  prom- 

i s e s  t o  become o f  importance as a  z i n c  producer  ... has i n  every  respect  t h e  

appearance o f  a  w e l l  de f i ned  and t r u e  f i s s u r e " .  

Two l e v e l s ,  17 metres and 40 metres l ong  develop t he  lower Grey 

Copper v e i n  which i s  f rom 1.8 t o  2.0 metres wide and ou tc rops  p l a i n l y  on t h e  

sur face .  The same grade and cha rac te r  o f  o r e  i s  found i n  bo th  l e v e l s  w i t h  

t h e  pay s t r e a k  .3 metres i n  t h e  upper l e v e l  and .6 metres i n  t h e  lower l e v e l .  

Repor ted ly  1000 tons o f  o r e  has been b locked  o u t  between t h e  two l e v e l s .  

The Goodenough c l a i m  covers a  v e i n  lode  which extends i n t o  t he  

ad jacen t  Reco c la im.  ... In  1969 Reco S i l v e r  Mines repo r ted  t h a t  work on t h e  

#7 and #8 l e v e l s  of  t he  Goodenough work ings d i s c l o s e d  a  v e i n  t o  the  south- 

eas t .  

On t he  Goodenough and ex tend ing  o n t o  t h e  Ruecau c l a im ,  t he  sediments 



are intruded by a granodiorite porphyry. There are also several smaller 

quartz porphyry si 1 1  s reported. 

On the Purcell claim, a road constructed in the 1970's disclosed a 

silver-lead float 300 m northeast on the vein strike from the showings in 

the Grey Copper mineral claim. The favourable zone is indicated to be approx- 

imately 100 metres below the present surface. 

A 1980 mapping program disclosed apparent lode zones associated with 

an anticlinal structure trending at 330° with a central core and adjacent 

granod ior i te porphyry . I '  

Sookochoff, 1986 

2.3 Property Mineralization 

"Mineralization occurs predominantly as high grade galena and/or zinc 

with silver values as generally narrow zones within the lode structure. 

The "Little vein" lode claim (Goodenough L581) was the chief source 

of production ... The lode varies from .3 to 1.8 metres wide and contained 

a paystreak of solid galena from a centirnetre to over . 3  metres wide ... 
The "Big vein" lode which has been traced to the Idaho No.2 claim is 

reportedly in a zone of brecciation, about 2.3 metres wide cemented by quartz 

and carrying disseminate sulphides and pockets of silver ore. 

Mineralization within the Grey Copper workings consists of discontin- 

uous stringers, braided stringers, and lenses of sphalerite with associated 

galena . I 1  

Sookochoff, 1986 



3.0 SOIL GEOCHEMISTRY 

3.1 1987 S o i l  Survey 

The 1987 s o i l  survey was undertaken by P h i l l i p  B i l odeau  and T e r r y  

Holman o f  Coquit lam, B.C. across t he  n o r t h  and c e n t r a l  p a r t s  o f  t h e  P u r c e l l  

c l a i m  group (F igures 3 and 4 ) .  

S o i l  l i n e s  were r e p o r t e d l y  run p e r p i n d i c u l a r  t o  a  n o r t h e a s t e r l y  

t r e n d i n g  base l ine .  A  t o t a l  o f  7.4 l i ne -km were surveyed compr is ing  a  1 4 - l i n e  

g r i d  c o v e r i n g  approx imate ly  25 ha. I n  t h e  southwestern p a r t  o f  the  survey 

g r i d ,  s o i l  s t a t i o n s  were loca ted  a t  50 m i n t e r v a l s  a long  l i n e s  spaced 50 rn 

apa r t .  The nor theas te rn  p a r t  o f  t h e  g r i d  comprised s o i l  l i n e s  and s t a t i o n s  

spaced 25 m apa r t .  

A  t o t a l  o f  219 s o i l  samples were taken i n  undyed k r a f t  paper envelopes. 

They were ana l i zed  a t  Acme A n a l y t i c a l  L a b r a t o r i e s  o f  Vancouver, B.C. Samples 

were a n a l i z e d  f o r  copper, a r sen i c ,  z i n c ,  lead  and s i l v e r .  Methods o f  ana ly -  

s i s  and r e s u l t s  comprise Appendix A. Resu l ts  o f  t he  analyses i n d i c a t e  t h a t  

a t  most survey s t a t i o n s ,  s o i l s  were s u f f i c i e n t l y  we l l -deve loped  t o  c o l l e c t  

r e p r e s e n t a t i v e  samples from an i l l u v i a t e d  "B" ho r i zon .  

A  s t a t i s t i c a l  a n a l y s i s  u s i n g  t h e  methods o f  L e p e l t i e r  (1969) was 

performed on t he  s o i l  geochemical da ta  by t h e  w r i t e r s .  Through t h i s  method, 

g raph i c  represen ta t ions  o f  cumula t i ve  frequency curves r e s u l t e d  i n  t he  sepa- 

r a t i o n  o f  da ta  i n t o  common and anomalaus popu la t i ons .  

Accep t ing  the assumption t h a t  t h e  logs  o f  t he  s o i l  da ta  form a  normal 

d i s t r i b u t i o n ,  these popu la t ions  represen t  t h e  50 th ,  84 th  and 97.5th c e n t i l e s .  

Geochemical contour  i n t e r v a l s  f o r  copper,  a r s e n i c  and lead r e f l e c t  t h e  upper 

f i r s t  and second standard d e v i a t i o n s  d e r i v e d  f rom t h e  g raph i c  analyses as 



f o l  low: 
copper ppm a r s e n i c  ppm lead  ppm 

84 th  c e n t i l e  56 3 2 180 
(sub-anoma lous)  

97.5th c e n t i l e  110 97.5 450 (F igures  5,  6 and 8) 
(anoma 1 ous) 

Geochemical con tours  f o r  s i l v e r  and z i n c  a r e  de r i ved  f rom th resho ld  

va lues determined g r a p h i c a l l y .  These va lues  a r e  taken a t  t he  absc issa above 

which t h e r e  i s  a  depar tu re  f rom the  lognormal d i s t r i b u t i o n  o f  sample da ta :  

z i n c  ppm s i l v e r  ppm 

84 th  c e n t i l e  600 2.6 
(sub-anomalous 
and anomalous) 

(F igures  7 and 9) 

The g raph ic  represen ta t ions  o f  copper,  lead,  z i n c ,  s i l v e r  and 

a r s e n i c  a r e  s i m i l a r  t o  L e p e l t i e r ' s  (1969) curves f o r  s i n g l e  and complex 

popu la t i ons .  Lead and a rsen i c  a r e  c h a r a c t e r i z e d  by s i n g l e  lognormal pop- 

u l a t i o n s ,  t h e  d iagramat ic  r ep resen ta t i on  o f  wh ich  a r e  s t r a i g h t  l i n e s  

(F igures  8 and 6 ) .  

The f l  i c t i o n  o f  t he  copper curve  (F igu re  5)  i n d i c a t e s  an excess o f  

low concen t ra t i ons  w i t h i n  a  s i n g l e  popu la t i on .  

Conversly;  t h e  s i l v e r  cu rve  ( ~ i ~ u r e  9) i s  p o s i t i v e l y  skewed, i n d i c a -  

t i n g  an excess o f  h i g h  s i l v e r  va lues w i t h i n  t h e  sample populus.  

The cumula t i ve  d i s t r i b u t i o n  f o r  z i n c  ( F i g u r e  7) shows two breaks; 

f i r s t  a  nega t i ve  then a p o s i t i v e  one. The graph i l l u s t r a t e s  a m ix tu re  o f  

two d i s t i n c t  popu la t ions  w i t h i n  a  s i n g l e  s e t  o f  geochemical da ta .  

The n e g a t i v e l y  skewed p o r t i o n  o f  t h e  z i n c  cu rve  i n d i c a t e s  a back- 

ground popu la t i on  comprised o f  an excess o f  " lower  than normal" z i n c  concen- 

t r a t i o n s .  Superimposed on t h i s  background d i s t r i b u t i o n  i s  a  second p o s i t i v e l y  



skewed d i s t r i b u t i o n  comprised o f  an excess o f  h igh  z i n c  values. The pos i -  

t i v e l y  skewed data i s  re la ted  t o  z i n c  m i n e r a l i z a t i o n  w i t h i n  the  surveyed 

a  rea . 

3.2 I n t e r p r e t a t i o n  o f  S o i l  Results 

For each o f  the metals surveyed the  th resho ld  values der ived from 

the  L e p e l t i e r  curves are  h igher  than would genera l l y  be found w i t h i n  a  

reg iona l  s o i l  survey ( S i n c l a i r  e t  a l . ,  1978; p.31). This  was because the  

survey was e n t i r e l y  w i t h i n  an area o f  known m i n e r a l i z a t i o n .  

Some anomalous areas out1  ined by contours (Figures 3 and 4) may be 

rep resen ta t i ve  o f  topographical fea tures  such as mine dumps r a t h e r  than 

in -p lace l i t h o l o g i c a l  anomalies. However; prev ious prospect ing  i n  the  

survey-area obviates the  p r o b a b i l i t y  t h a t  some o f  the s o i l  anomalies r e l a t e  

d i r e c t l y  t o  undiscovered minera l i zed veins.  

The copper, lead and s i l v e r  anomalies centred on l i n e  100 W i n  the 

nor thern  p a r t  o f  the g r i d  are probably caused by mass wastage from the  

dumps of  t he  1895 t o  1917 mining opera t ion  on the  Goodenough Vein. A d i t s  

f o r  t h a t  opera t ion  are located a long the  Goodenough-Ruecau c l a i m  boundary 

u p h i l l  from t h i s  p a r t  o f  the g r i d .  

S o i l  geochemical anomalies cent red  on 200 W, 00 N probably r e f l e c t  

t he  presence o f  ve in  exposures and mine dumps on the  two veins on the Grey 

Copper c la im.  

Anomalies along the eastern margin o f  the g r i d  probably r e f l e c t  the 

unexposed extensions o f  h i g h l y  m ine ra l i zed  veins. These veins may be the 

same as those exposed on the Grey Copper c la im.  They a re  the  best  explora-  

I , t i o n  t a r g e t s  i n  the gr id-area.  



4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions 

We conclude t h a t  t he  1987 s o i l  survey on t h e  P u r c e l l  P roper ty  was 

success fu l  i n  t h a t  new e x p l o r a t i o n  t a r g e t s  have been d e f i n e d  i n  t h e  eas te rn  

p a r t  o f  t h e  g r id -a rea  on t he  P u r c e l l ,  Rawdon and Idaho No.2 c la ims .  These 

t a r g e t s  a r e  p o s s i b l y  extens ions o f  ve ins  exposed and t u n n e l l e d  i n  t h e  c e n t r a l  

p a r t  o f  t h e  Grey Copper c l a i m  (F igures  3  and 4 ) .  

I n  t he  area around the P u r c e l l  P rope r t y  h i s t o r i c a l  records show t h a t  

most m i n e r a l i z e d  ve ins  have lower p o r t i o n s  t h a t  c o n t a i n  mos t l y  s p h a l e r i t e  

( Z ~ S )  and upper p o r t i o n s  t h a t  c o n t a i n  lead  and s i l v e r - b e a r i n g  m ine ra l s  c a r r y -  

i n g  very  h i g h  s i l v e r  va lues.  

Topography r i s e s  r a p i d l y  f rom t h e  v e i n  exposures on t h e  Grey Copper 

c l a i m  t o  t h e  eas te rn  p a r t  o f  t h e  s o i l  g r i d .  Beneath t h e  eas te rn  p a r t  o f  t h e  

s o i l  g r i d  may be the  upper s i l v e r - r i c h  ex tens ions  o f  t h e  Grey Copper ve ins.  

I t  i s  encouraging t o  n o t e  t h a t  t h e  Goodenough Vein,  a p a r a l l e l  s t r u c -  

t u r e  on t h e  western p a r t  o f  the  g r i d ,  y i e l d e d  cons ide rab le  tonnage o f  m a t e r i a l  

t h a t  graded over  300 oz/ ton s i l v e r .  

t 

I 
4.2 Recommendations 

The w r i t e r s  recommend t h a t  f u t u r e  e x p l o r a t i o n  on t h e  P u r c e l l  P rope r t y  i 
I 

i n c l u d e  t h e  f o l l o w i n g  aspects i n  o r d e r  t o  expand and develop t h e  economic I 
I 

m ine ra l  p o t e n t i a l  o f  t h e  p r o p e r t y :  

A. Before any o t h e r  e x p l o r a t i o n  i s  conducted on t h e  p r o p e r t y ,  i t s  bound- 

a r i e s  should be surveyed. The e n t i r e  p r o p e r t y  i s  surrounded by surveyed 

c l a ims .  The records and notes o f  these surveys a r e  a v a i l a b l e  a t  t h e  minera l  I 



T i t l e s  o f f i c e  i n  V i c t o r i a ,  B.C. 

I n  the  area around the Purce l l  Proper ty ,  h i g h l y  m ine ra l i zed  veins 

cross many c l a i m  boundaries. To avo id  l i t i g a t i o n ,  i t  i s  necessary t o  

know e x a c t l y  where the c l a i m  boundaries a re  located.  

B. The 1987 s o i l  survey was successful  i n  l o c a t i n g  poss ib le  extensions 

of  the  Grey Copper veins.  The ldaho ( ~ i g )  v e i n  has been t raced across the  

ldaho No.2 c l a i m  t o  the  Rawdon c l a i m  underground. The r e s t  o f  t he  ldaho 

No.2 and L ink  claims should be s o i l e d  t o  t e s t  f o r  the presence o f  t h i s  and 

o the r  ve ins on surface. 

C. A program o f  d e t a i l e d  geo log ica l  mapping and t rench ing  should be 

conducted over a l l  o f  the  proper ty  t o  l o c a t e  and develop high-grade ve in  

exposures. 

The goal o f  t h i s  exp lo ra t i on  program i s  t o  l oca te  and expose a l l  

s i l v e r - b e a r i n g  veins on the Purce l l  Proper ty  t o  f a c i l i t a t e  a  subsequent 

low tonnage h igh  grade mining operat ion.  

West Vancouver, B r i t i s h  Columbia 
February 1 , 1988 

w r 
C. Geoff rey Spearxg  , B.Sc. ( ~ n ~ . )  
Consul t ing Mining Engineer Consu l t ing  Geologis t  
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L td .  ( fo rmer ly  S ipa ld  Resources ~ t d . )  , 15p. 

B.C. M i n i s t e r  o f  Mines Annual Reports:  

Goodenough c l a im :  Grey Copper c l a i m :  P u r c e l l  c l a i m :  

1895, P. 675 1893, p.  1060 1897, P. 573 
1896, PP.  37,47,59,558 1896, P. 59 
1898, p. 1074 1917, p. 448 
1901, p. 1026 1931, p. A24, A138 
1904, p. 192 1933, pp. A200, A206 
1906, p. 145 1953, p. A139 
1907, p. 162-163 

Idaho No.2 c l a im :  Rawdon c l a i m :  



0 6.0 ITEMIZED COST STATEMENT FOR 1987 PROGRAM 

Wages : 
P h i l l i p  Bilodeau 14 days @ $lOO/day $1400.00 
Ter ry  Holman 13 days @ $ 60/day $ 780.00 
C.G. Spearing, B.Sc. ( ~ n g . )  
Consul t ing  Mining Engineer &days @ $200/day $ 900.00 
John Ost le r ;  M.Sc.,P.Geol. 
Consul t ing Geologist 23days @ $250/day $ 625.00 

Burden on wages o f  Bi lodeau and Holman 
Company's cont. CPP, u I C ,  WCB $ 163.29 

Crew i n  T r a n s i t  and Camp: 
Hotel 
Camp food and meals i n  t r a n s i t  
F i e l d  equipment and suppl ies 

Transport :  
Truck r e n t a l  
Gasoline, o i l  and t i r e  r e p a i r  
Highway t o l l  

As say : 
219 s o i l s  ana l ized f o r  Cu, As, Pb, Zn, Ag 
Acme Ana ly t i ca l  Labs. $1095.00 $1095.00 

Report Product ion: 
D ra f t i ng ;  39 h r  @ $25/hr 
Typing; 5 h r  @ $lO/hr 
B l a c k l i n e  copies o f  maps 
Photocopy and r e p o r t  assembly 

To ta l  Cost o f  1987 Program For Assessment: $8510.06 

John g t l e r ;  M.Sc., P.Geo1. 
Consul t ing Geologist  





APPEND1 X A 
ACME A N A L Y T I C A L  LABORATORIES DATE RECEIVED:  J U N  17 1987 
852 E. H A S T I N Q S  ST. VANCOUVER B.C. V 6 A  l R 6  
P H O N E 2 5 3 - 3 1 5 8  D A T A L I N E 2 5 1 - 1 0 1 1  DATE REPORT MA1 LED: 944@+?7.  

OEOCHEMICeL I C P  A N A LYSIS 

,500 6RM SMPLE I S  DI6ESTED WITH 3HL 3 - 1 4  HCL-HN03-HZ0 AT 95 DE0.C FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH WATER. 
THIS LEACH I S  PARTIllL FOR NN FE CA P LA CR 116 BA T I  B W AND LINITED FOR NA AND K. AU DETECTION L l N l T  BY ICP I S  3 PPH. - SANPLE TYPE: SOILS 17 A' 

ASSAYER: . DEAN TOYE, C E R T I F I E D  B. C. ASSAYER 

RAWDON RESO~RCES F i  1 e # 8 7 - 1 8 2 0  Page 1 

SAMPLE# CU PE Z N AG A S  
PPM PPM PPM PPM PPM 

~2+(: ) ( : iW 1 +c:tc:)N 
STD C 



APPENDIX A 

RAWDON RESOURCES F I L E  # 537-1320 

SAMPLE# CU PB ZN AG 
PPM PPM PPM PPM 

L(:b+Si:~w 2+(30s 17 . . 1 37 .5 7- 

STD C 6 1 37 143 7 .  (1) 

4s 
PPM 

Page 2 



APPENDIX A 

RAWDON RESOURCES FILE # 87-1820 Page 3 

CU 
PPM 

F' H 
PPM 

ZN 
PPM 

AG 
PPM 

cis 
F'PM 

LQ+25E 0 + 7 5 s  
STD C 



APPENDIX A 

RRWDON RESOURCES FILE # 87-1820 Pape 4 

SAMPLE# CU PB ZN AG 
PPM PPM PPM F'PM 

A S  
PPM 



APPENDIX A 

RAWDON RESOURCES FILE ti 87- l62(:) 

SAMPLE# CU P H ZN AG 
PPM F'PM F'PM F'PM 

L 1 +25E 2+(:)(:)N 2 5 22 194 .5  
STD C 59 43 141 7.2  

i i  S 
F'PM 



APPENDIX A 

Page 6 RAWDON RESOURCES FILE # 87 

SAMPLE# CU F' E( Z N 
F'PM F'PM PPM 

AG 
P P M  

Fis 
PPM 

L 1 +50E 1 +75S 
STD C 

i s "  



RAWDON RESOURCES FILE # 87-1820 P a q e  7 

SAMPLE# CU PR Z N H G AS  
PPM F'PM P P M  F'PM PF'M 



APPENDIX B 
CERTIFICATE OF QUALIFICATION 

I, C .  Geoffrey Spearing, o f  503-2016 F u l l e r t o n  Avenue i n  the 

C i t y  o f  Nor th  Vancouver, B r i t i s h  Columbia do hereby c e r t i f y :  

That I am a consu l t i ng  mining engineer w i t h  o f f i c e  a t  1000-401 West 

Georgia S t ree t ,  Vancouver, B r i t i s h  Columbia; 

That I am a graduate o f  Queen's U n i v e r s i t y  a t  Kingston, On ta r i o  where I 

d i d  o b t a i n  my Bachelor o f  Science degree i n  Min ing Engineering i n  1986; 

That my p r i n c i p a l  employment s ince  1985 has been i n  the  f i e l d  o f  mineral  

exp lo ra t i on ;  

That t h i s  repo r t  i s  based on data i n  publ ished l i t e r a t u r e  and on analyses 

and f i e l d  data from P h i l i p  Bi lodeau taken from May 28 t o  June 7, 1987. 

That I have no i n t e r e s t  i n  the Purce l l  Proper ty  nor  i n  the  s e c u r i t i e s  o f  

Rawdon Resources Ltd.  nor  do I expect t o  rece ive  any. 

Dated a t  West Vancouver, B r i t i s h  Columbia t h i s  1s t  day o f  February, 1988. 

C. Geoffrey SpeariZg, B.Sc. ( ~ n ~ . )  
Consul t ing Min ing Engineer 



APPENDIX B 
CERTIFICATE OF QUALIFICATION 

I, John O s t l e r ,  o f  2224 J e f f e r s o n  Avenue i n  t h e  C i t y  o f  West 

Vancouver, Prov ince o f  B r i t i s h  Columbia do hereby c e r t i f y :  

That I am a  c o n s u l t i n g  g e o l o g i s t  w i t h  bus iness address a t  515-470 G r a n v i l l e  

S t r e e t ,  Vancouver, B r i t i s h  Columbia; 

That I am a  graduate o f  Car le ton  U n i v e r s i t y  o f  Ottawa, O n t a r i o  where I 

ob ta ined  my Master o f  Science degree i n  Geology i n  1977; 

That I am l i cenced  t o  p r a c t i c e  as a  P ro fess iona l  Geo log is t  by t h e  Assoc ia t i on  

o f  P ro fess iona l  Engineers,  Geo log is ts  and Geophys ic is ts  o f  A lbe r t a ,  and I am 

a  Fe l l ow  o f  t he  Geolog ica l  Assoc ia t i on  o f  Canada; 

That I have been engaged i n  t he  s tudy and p r a c t i c e  o f  t he  geo log i ca l  p ro fess ion  

f o r  ove r  15 years;  

That  t h i s  r e p o r t  i s  based on da ta  i n  pub l i shed  l i t e r a t u r e  and on analyses and 

f i e l d  da ta  f rom P h i l l i p  B i lodeau taken f rom May 28 t o  June 7,  1987. 

That I have no i n t e r e s t  i n  t he  P u r c e l l  P rope r t y  n o r  i n  t he  s e c u r i t i e s  o f  

Rawdon Resources L td .  no r  do I expect  t o  r e c e i v e  any. 

Dated a t  West Vancouver, B r i t i s h  Columbia t h i s  1 s t  day o f  February,  1988. 







LOCATION I S C A L E  
0 I 2 3 km 

(-.---. -.-.- .-. ."-. 
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I 0 I 2 m i  
\ 
;. B R I T I S H  ! RAWDON RESOURCES LTD.  

;COLUMBIA ! 
LOCATION AND TERRAIN 

PURCELL PROPERTY 
4g059.3'~., 117' 1 I'W. 

SLOCAN M.D. BRITISH COLUMBIA 
C. G. SPEARING, B.Sc.(Eng.) FEBRUARY, 1988 

CASSIAR E A S T  YUKON EXP. LTD. JOHN OSTLER; M.Sc., P.Ge0l. 



14.50 28.50 
b-s b 







11.52 28.80 72 180 450.00 
b-2s b-s t b ts b+2s=t 



9.1 ppm 
0.13 
b-2s 

0.35 
b-s 

1.0 ppm 
0.96 2.60 

b t 






