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I .  INTRODUCTION 

a. Locat ion  

The Har t  1-6 c l a i m  group i s  approx imate ly  145 kin south east  o f  

A t l i n ,  B.C., centered a t  58'36' Nor th  L a t i t u d e  and 132'03' West 

Longitude. A l l  c la ims are w i t h i n  NTS 104 K 9E and are assigned t o  the 

A t l i n  Min ing  D i v i s i o n .  (F igure  1). 

The 120-uni t  c l a i m  b lock  covers the  western slopes o f  'Hear t  

Peaks', 2 l o c a l  b a s a l t  domes some 15-40km nor th-east  o f  t h e  Coast 

P l u t o n i c  Complex. E leva t i ons  range from 850m along the western c la im  

boundary t o  175011 across the  p la teau a t  the  eastern margin. 

recent  vo l can ic  e d i f i c e s  form prominent peaks o f  1500-1600111 

e l  e v a t i  ons. 

Several 

Vegetat ion i n  t h e  lower western area cons is t s  o f  second growth p ine 

and spruce. A lp ine  cond i t i ons  p r e v a i l  over most o f  the  p roper t y  above 

1150m e l e v a t i o n  and cons is t  o f  var ious  grasses, moss, buckbrush, a lder  

and dwarf  fir. Many areas o f  the  c la ims, i n c l u d i n g  steep t a l u s  s lopes 

and p la teaus t o  t h e  east,  have no vegeta t ion  cover. 

b. Access 

H e l i c o p t e r  t r a n s p o r t a t i o n  i s  the  on ly  means o f  access t o  the Har t  

Claim group. Float-equipped f i x e d  wing support  i s  poss ib le  from 

Trapper Lake (35km SW) o r  Camp I s l a n d  Lake (20km SE).  I n  1983, cha r te r  

h e l i c o p t e r  s e r v i c e  was a v a i l a b l e  i n  A t l i n ,  Telegraph Creek and Oease 

Lake. 
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c. Previous E x p l o r a t i o n  

Prospect ing i n  1980 by a crew o f  J.C. Stephen's Ltd.  personnel 

l oca ted  r u s t y  weather ing q u a r t z  ve ins w i t h i n  s i l i c e o u s  and p y r i t i c  

r h y o l i t e  and t rachy te  breccias.  Rock geochem analyses showed the 

ve ins t o  have anomalous prec ious  metal content .  The H a r t  1-6 c la ims,  

t o t a l l i n g  120 u n i t s ,  were staked i n  June 1981 f o r  J.C. Stephen on 

b e h a l f  o f  t h e  Newex Syndicate (Newmont, Lornex and Stephen), and 

t r a n s f e r r e d  from J.C. Stephen t o  Newmont Mines Ltd.  by a b i l l  o f  sa le  

recorded 12 March 1983. 

As manager, J.C. Stephen Ltd.  ran  a 1981 geo log ica l  and geochemical 

program. 140 man days were spent p rospec t ing ,  g r i d d i n g  and mapping new 

showings, and c o l l e c t i n g  339 rock,  s o i l ,  and t a l u s  samples f o r  geochem 

analyses. Values up t o  15 o z / t  Ag and 6500 ppb Au were recorded i n  

rock samples. 

I n  1982, J.C. Stephen Ltd.  conducted another geo log ica l  and 

geochemical program f o r  t h e  Newex Syndicate. The proper ty  was mapped 

on a 1:5000 sca le  and quar tz  ve in  zones were trenched and sampled. No 

s i g n i f i c a n t  assay values were obta ined du r ing  t h e  1982 program. 

By a March 1983 L e t t e r  o f  Q u i t  C l a i m ,  Lornex terminated t h e i r  

p a r t i c i p a t i o n  i n  t h e  Har t  Claims and a l l  i n t e r e s t  was t r a n s f e r r e d  t o  

Newmont. I n  Feberuary 1983 Kerr  Addison Mines Ltd.  entered i n t o  an 

agreement w i t h  Newmont t o  earn an i n t e r e s t  i n  the  p roper t y  and assumed 

t h e  r o l e  o f  operator  f o r  the  1983 e x p l o r a t i o n  program. 

d. 1983 E x p l o r a t i o n  Program 

From June 24 t o  August 12, a crew o f  4-5 people spent a t o t a l  o f  
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217 man-days on a program o f  reg iona l  and d e t a i l e d  mapping, g r i d  

cons t ruc t i on ,  VLF EM-16 surveys, rock, t a l u s  and s o i l  sampling and 

prospec t ing .  

i. G r i d  Con s t  r u c t  i on 

A t o t a l  o f  49 l i n e  km i n  2 g r i d s  was es tab l i shed  on the 

p r o p e r t y  i n  1983 us ing  a 2-man po ly -cha in  and compass method. The 

main base l i n e  i s  o r i en ted  a t  015' and has a t o t a l  l eng th  o f  2.9 

km. To compensate f o r  topographic  cond i t i ons ,  t he  base l i n e  was 

o f f s e t  3 t imes;  t w i c e  t o  the  east ,  t o  base l i n e  2t50E along l i n e  

3+00N, and t o  base l i n e  5+00E along l i n e  22+00N; and once t o  t h e  

west, t o  5+00 west along l i n e  2+00N (F igu re  4). 

Cross- l ines  are es tab l i shed  every  l O C m  along the  basel ine,  

f rom 3+00 south t o  26tOO nor th ,  and are o r i e n t e d  a t  105'. S ta t i ons  

a long t h e  cross l i n e s  were es tab l i shed  a t  2% i n t e r e v a l s .  A l l  

s t a t i o n s  were s lope co r rec ted  and are marked by f l uo rescen t  orange 

w i  r e - f l  ag p i cke ts .  

A second g r i d  was cons t ruc ted  on 'Opal Dome' and i s  t i e d  i n t o  

t h e  main g r i d  by L ines 7+00N, 8+00N, and 9+00N. The base l i n e  f o r  

t h i s  g r i d  a l s o  runs a t  015" and i s  a t  17t00E. Again, l i n e s  are a t  

1 0 h  spacings, s t a t i o n s  a t  251 i n t e r v a l s  along the  l i n e s .  

To a l l o w  f o r  d e t a i l e d  work on 2 areas o f  t he  proper ty ,  cross 

l i n e s  were es tab l i shed  a t  5Cm i n t e r v a l s  between L ines 1+00N and 

8+00N. These 50m l i n e s  are r e s t r i c t e d  t o  the areas o f  i n t e r e s t  and 

do no t  extend cont inuous ly  across the  g r i d .  

The 1983 g r i d  covers p a r t s  o f  t he  H a r t  1,2,3,4,  & 6 Claims. 
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ii. Geolog ica l  Survey 

The p r o p e r t y  was mapped by J. Nelson and F. Daley a t  a sca le 

o f  1:5,000. Geological  areas o f  i n t e r e s t  de f i ned  by t h i s  mapping 

were then covered on a 1:2500 scale.  M ine ra l i zed  showings were 

mapped i n  d e t a i l  a t  a sca le  o f  1:500. 

The e n t i r e  g r i d  was t rave rsed  and mapped w i t h  outcrop 

l o c a t i o n s  and showings surveyed i n t o  t h e  new g r i d  co-ord inates.  

iii. Geophysical Survey 

A VLF-EM 16 survey was completed over the e n t i r e  49km g r i d  

us ing  a Geonics Ronka EM 16 inst rument .  Regional geo log ic  t rends  

and o r i e n t a t i o n  o f  t he  g r i d  necess i ta ted  us ing  Hawaii (NPM,23.4 

Khz) as t h e  pr imary frequency. 

taken f a c i n g  g r i d  east. 

T i l t  and quadrature readings were 

L ine  p r o f i l e s  f o r  tilt and quadra ture  as we l l  as contoured 

Fraser  F i l t e r  data are presented i n  t h i s  r e p o r t .  

i v. Geochemical Surveys 

A t o t a l  o f  519 t a l u s  f i n e  and s o i l  samples were c o l l e c t e d  a t  

se lec ted  g r i d  l o c a t i o n s  across t h e  main areas o f  i n t e r e s t  and 

analyzed f o r  Au, Ag, As and Sb. 

139 rock c h i p  samples o f  a l l  major l i t h o l o g i e s  were a l so  

co l l ec ted .  O f  these: 

78 were analyzed f o r  Au, Ag, A s ,  Sb, Hg, T1, B i ,  Pb 

38 were analyzed f o r  Au, Ag o n l y  

15 were analyzed f o r  Au, Ag, As, Sb, Hg 
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8 were analyzed f o r  Au, Ag, As, Sb 

A l l  rock samples were i n i t i a l l y  analyzed by geochemical 

techniques. Samples w i t h  g rea ter  than 15ppm Ag o r  g rea ter  than 

5ppm Au (5000 ppb) were re-analyzed by F i r e  Assay techniques. 

Gr id  contoured element maps f o r  Au, Ag, As, and Sb are  

i nc luded  i n  t h i s  r e p o r t  a long w i t h  sample l o c a t i o n  maps and Au, Ag 

analyses f o r  rock geochem sampling. A l l  geochemical analyses are  

appendixed. 
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11. RESULTS AN0 INTERPRETATION 

A. GEOLOGICAL SURVEY 

a. Regional Geology and S t r u c t u r e  

The H a r t  Claims cover a group o f  t r a c h y t e  and lesser  r h y o l i t e  

centers  o f  Pl iocene age immediately west o f  t h e  P l io -P le is tocene Heart  

Peaks Formation b a s a l t  p lateau. 

Peaks s u i t e  are comparable t o  o ther  areas i n  nor thwestern B r i t i s h  

Columbia, no tab ly  M t .  Edziza and Level Mtn. Nor the r l y  o r  nor th -  

n o r t h e a s t e r l y  t rends w i t h i n  these vo l can ic  e d i f i c e s  are ascr ibed by 

Souther (1977)  t o  east-west c r u s t a l  extens ion accompanying s l i p  on the  

Queen Char lo t te  f a u l t  system. 

The age and b imoda l i t y  o f  the Hear t  

An i n f e r r e d  l i n e  through t h e  t h r e e  most resent  b a s a l t  centers ,  

which i nc ludes  Hear t  Peaks, t rends  030". L o c a l l y  the  t r a c h y t e  domes 

show a much l e s s  pronounced n o r t h  t o  nor theast  t rend. The best 

developed s t r u c t u r e  w i t h i n  t h e  t rachy tes  i s  an apparent f r a c t u r e  system 

a t  015' which c o n t r o l l e d  emplacement o f  l a t e  ph rea t i c  explos ion 

brecc ias  and associated ve in  m i n e r a l i s a t i o n .  Basa l t  dykes a t  t h e  

headwaters o f  Camp Creek and swarms o f  c a l c i t e  v e i n l e t s  i n  the Ju rass i c  

Takwahoni Formation exposed a long Camp Creek below Top Dome (F igure  3)  

bo th  t rend  n o r t h  t o  nor theas t  and probably  f i l l e d  f r a c t u r e s  which 

opened du r ing  pos t -ex t rus i ve  P l io -P le is tocene expansion. 
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b. Property Geology (Figure 3) 

i .  Basement 

The Plio-Pleistocene volcanics were erupted onto folded 

shale/siltstone/sandstone rhythmites of the Lower Jurass ic  

Takwahoni Formation (LJT, Figure 3 ) .  This unit i s  extensively 

exposed west of the property. I t  occurs along Camp Creek a t  IOOOm 

elevat ion,  almost d i r e c t l y  below Top Dome. Later polymict breccias 

associated with phreatic a c t i v i t y  contain foss i l  bearing fragments 

of Takwahoni sediments. 

i i ,  Plio-Pleistocene Volcanic and Related Rocks 

1. General Considerations 

The volcanic rocks on the property can be subdivided into 

three general l i t ho log ic  types. In decreasing order of 

abundance these are ;  t r achy te ,  basa l t ,  and rhyolite.  The 

trachytes form d i s t i n c t  domes and flows, which are e a s i l y  

dis t inguishable  both on a i r  photos and on the ground. 

Based on the i r  s t r a t ig raph ic  position r e l a t ive  to  the  

intervening t rachytes ,  the basal t s  are subdiv ided  in to  upper 

and lower flow packages. 

some trachytes b u t  are overlain by others,  par t icu lar ly  King/ 

Mogul Domes (Figure 3 ) .  These basal ts  are hawaiites with 

abundant mm-size plagioclase phenocrysts and are included I n  

the Heart Peaks FM. 

hawaiites, b u t  they contain large ol ivine xenocrysts in  

addition t o  plagioclase phenocrysts. The lowest of the 

The lower basa l t s  (BhfL) postdate 

The upper basal ts  (Bhfu) a re  a lso 
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o l i v i n e  bear ing  b a s a l t s  o v e r l i e s  bo th  r h y o l i t e  and t r a c h y t e  

and i s  cons idered t h e  b o t t m  o f  t h e  l a t e r  Level Mtn. Group. 

Two groups o f  r h y o l i t e s  occur i n  the  area. One 

( R f / t x  [l]), outcrops west o f  t h e  main t r a c h y t e  mass and 

u n d e r l i e s  the  o l d e s t  t r a c h y t e  f l o w  o f  T a r f u  Crater  (F igu re  

3 ) .  

occurs east o f  t he  main t r a c h y t e  mass, and o v e r l i e s  the 

youngest t rachy tes .  

The second group o f  r h y o l i t e s  ( R f / w t  [2], R / w t  [3]) 

The e x i s t i n g  fo rma t iona l  names are mis leading.  The Hear t  

Peaks Format ion conta ins  a l l  t h e  f e l s i c  u n i t s  ou tc rop ing  west 

o f  t he  geographic "Heart Peaks", w h i l e  the peaks themselves 

are vents f o r  b a s a l t  o f  t h e  Level  Mtn. Group. Al though 

rough ly  contemperaneous w i t h  t h e  vo l can ic  a c t i v i t y  a t  Level  

Mtn. 40km east ,  these b a s a l t s  are l i t h o l o g i c a l l y  d i s t i n c t  and 

o f  l o c a l  o r i g i n .  I n  t h i s  r e p o r t  t he  names are re ta ined  on ly  

f o r  t he  purpose o f  c o r r e l a t i o n  w i t h  e a r l i e r  work; new ones 

a re  c e r t a i n l y  des i rab le .  

The Hear t  Peaks Fm t r a c h y t e s  s t r a t i g r a p h i c a l  l y  under1 i e  

t h e  Level  Mtn. Group. Thus it i s  u n l i k e l y  t h a t  they  formed 

as l a t e  d i f f e r e n t i a t e s  from a b a s a l t i c  mel t .  

2. Mapped U n i t s  

I n  t h i s  sec t i on ,  u n i t s  w i t h i n  the  Hear t  Peaks Fm and 

Level  Mtn. Group are discussed i n  the  order  i n  which they  

appear on the legend f o r  F i g u r e  3. Pure ly  l i t h o l o g i c  u n i t s  

(no age des igna t ion )  are discussed l a s t  f o r  each format ion.  
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A. H e a r t  Peaks Fm 

The H e a r t  Peaks F o r m a t i o n  i n c l u d e s  t h e  t r a c h y t e  domes, 

s u b o r d i a n t e  r h y o l i t e  f l o w s ,  t u f f s ,  and t h e  l o w e r  b a s a l t  

f l o w s .  It embraces a w ide  v a r i e t y  o f  e x t r u s i v e s ,  

p y r o c l a s t i c ,  e p i c l a s t i c  and r e l a t e d  r o c k s :  f l o w s ,  

f l o w - b r e c c i a s ,  v e n t - p r o x i m a l  b r e c c i a s ,  t u f f s ,  t u f f - b r e c c i a s ,  

f i n e l y  l a m i n a t e d  t u f f a c e o u s  sed iments ,  dykes, p o l y m i c t  

p h r e a t i c  e x p l o s i o n  b r e c c i a  and l a h a r s .  T r a c h y t e  f l o w s  

c o n s t i t u t e  t h e  b u l k  o f  t h e  f o r m a t i o n .  T r a c h y t e  domes have 

been used as b a s i c  map u n i t s  because o f  t h e i r  c l e a r  

geomorphic e x p r e s s i o n s  and g e n e t i c  s i g n i f i c a n c e  f o r  t h e  H e a r t  

Peaks Fm. It shou ld  be n o t e d  t h a t ,  i n  hand sample, t r a c h y t e s  

frm d i f f e r e n t  domes may appear s i m i l a r  t o  i d e n t i c a l .  

i. 

a r e a  ( R f / t x  [l]) 

R h y o l i t e  f l o w s ( s )  and t u f f  west o f  t h e  main t r a c h y t e  

Mass ive  t o  s l i g h t l y  f l o w  f o l i a t e d  w h i t e  r h y o l i t e  

o u t c r o p s  i n  t h r e e  areas  near  t h e  wes te rn  exposed l i m i t  o f  t h e  

H e a r t  Peaks Fo rmat ion ;  a l o n g  t h e  s i d e s  o f  T a r f u  C r a t e r  

u n d e r l y i n g  N o r t h  C r a t e r  t r a c h y t e s ;  west o f  Bug Bas in ;  and 

sou thwes t  o f  Top Dome. A l t h o u g h  i t s  c o n t a c t  r e l a t i o n s  wi th  

o v e r l y i n g  t r a c h y t e s  i s  n o t  exposed, i t  i s  assumed t o  be t h e  

o l d e s t  member o f  t h e  H e a r t  Peaks Fm, based on t h e  g e n e r a l l y  

observed west t o  e a s t  magmatic t r e n d .  Wherever seen, t h i s  

r h y o l i t e  c o n t a i n s  sma l l  rounded g r e y  q u a r t z ,  c h a r a c t e r i s t i c  

p l a t y  b i o t i t e ,  and w h i t e  a l k a l i  f e l d s p a r  phenoc rys ts .  
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ii. Zero-zero Dome: t r a c h y t e  f lows and f low-brecc ias 

( T f  l / T f x l )  

The remains o f  a small dome now forms a half-moon 

shaped r i d g e  south o f  Top Dome. It i s  t runcated  by bo th  

South and Top Domes, and t h e r e f o r e  i s  o lder  than e i t h e r  o f  

them. Zero-zero Dome cons is t s  ma in l y  o f  t rachy te  f lows, w i t h  

smal l  a l k a l i  fe ldspar  phenocrysts i n  a whi te ,  b u f f  o r  purp le  

f i ne -g ra ined  f e l d s p a t h i c  (+quar tz  ?) mat r ix .  

p a t t e r n s  range from p l a t y  t o  blocky.  

F rac tu re  

iii. South Dome: t r a c h y t e  f lows and f low-brecc ia  

(TfZ/Tfx2)  

South Dome i s  a l a rge ,  assymmetric dome 1200 meters 

across and 450 meters h igh  near t h e  south end o f  t h e  

proper ty .  Where not  kaol i n i  zed, t h e  dominant 1 i tho1 ogy i s  

f l o w  t rachy te ,  s i m i l a r  t o  Zero-zero Dome t rachy te ,  c o n s i s t i n g  

o f  small k-spar phenocrysts i n  a b u f f  t o  wh i te  f ine-gra ined 

mat r ix .  It f r a c t u r e s  t o  form p l a t e s  up t o  50an across, w i t h  

dark orange or  purple-coated f r a c t u r e  surfaces. An ex tens ive  

dyke swarm o f  i d e n t i c a l  l i t h o l o g y  bu t  d i s t i n c t i v e  h o r i z o n t a l -  

columnar j o i n t i n g  outcrops i n  Bear Creek, southeast o f  South 

Dome. The no r the rn  p a r t  o f  South Dome c o n s i s t s  ma in ly  o f  

k a o l i n i z e d  f l o w  or  t u f f  brecc ia.  This b recc ia  conta ins about 

10%. cm-size, whi te ,  i n  some cases f o l i a t e d ,  t r a c h y t e  f l o w  o r  

ash c l a s t s  i n  a s o f t  whi te  mat r ix .  The s t rong a l t e r a t i o n  

prevents  d e f i n i t i v e  c h a r a c t e r i z a t i o n  o f  t h e  m a t r i x  as f l ow  o r  
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t u f faceous  ma te r ia l .  

Because South Dome i s  more deeply eroded and less  

"domal" t han  Top Dome, i t  i s  considered t o  be t h e  o lder  o f  

t h e  two. It i s  o v e r l a i n  by a l t e r e d  hawa i i t e  a t  the head o f  

S i n t e r  Creek. 

i v .  Top Dome: t r a c h y t e  f lows,  f low-brecc ia ,  tu f faceous 

sediments (Tf3/Tfx3)  

Top Dome and Mogul Dome face each other  across Camp 

Creek. Each i s  a c l a s s i c a l l y  shaped dome breached by an 

e x p l o s i v e  erup t ion .  Top Dome i s  c ra te red  t o  the northwest 

and Mogul Dome c ra te red  t o  t h e  southwest. 

The t r a c h y t e  f lows t h a t  make up most o f  Top Dome 

d i f f e r  s i g n i f i c a n t l y  frun those on South and Zero-zero Domes. 

They conta in  sparse small a1 ka l  i fe ldspar  phenocrysts i n  

a pa le  green, b u f f ,  grey, o r  wh i te  m a t r i x  t h a t  i s  f l i n t y  and 

a p h a n i t i c  r a t h e r  than f ine-gra ined.  Extremely f i n e  

f l ow- lam ina t ions  are developed i n  some areas; t h e i r  a t t i t u d e s  

va ry  l o c a l l y  from gen t le  t o  v e r t i c a l .  Par t  o f  the dense 

charac ter  o f  t h e  t r a c h y t e  i s  due t o  pervas ive s i l i c i f i c a t i o n ,  

which cha rac te r i ses  Top as we l l  as Mogul and King Domes. 

Flow o r  p y r o c l a s t i c  b recc ias  are seen on the  r i d g e  west 

o f  the  Top Dome rock g l a c i e r .  A s e t  o f  northwest t rend ing  

t r a c h y t e  and r h y o l i t e  dykes, which form prominent outcrops on 

t h i s  r idge ,  represent  the  on ly  ins tance o f  r a d i a l  dyking i n  

t h e  Hear t  Peaks Fm. 
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F i n e l y  laminated grey and w h i t e  tu f faceous s i l t s t o n e s  

outcrop i n  two places along t h e  eastern r i d g e  o f  Top Dome, 

and subcrop i n  a band along the f l a n k  below. They were 

probably  deposi ted i n  a shal low lake, perhaps r e s t r i c t e d  by 

t h e  b a s a l t  f lows t h a t  lapped aga ins t  the  dome. 

V. Lower Hawai i te  Flows (BhfL) 

Basa l t  f lows outcrop on Opal Dome, on the main r i d g e  

n o r t h  o f  South Dome, and underneath Mogul and King Domes. 

Where f resh,  t h e  b a s a l t  i s  dark green t o  purp le  w i t h  abundant 

lath-shaped p lag ioc lase  phenocrysts averaging 2-3 mn long. 

Outcrops show curv ing  j o i n t s  and smooth, dark  pu rp le  f r a c t u r e  

surfaces. Columns were seen i n  on ly  one instance,  resembl ing 

a small dyke or  l ava  tube. 

The f lows are i n  p a r t  t u b u l a r  and g e n t l y  d ipp ing  but 

can a l s o  be t raced  down S in te r  and John Creeks, i n  what 

appears t o  be v a l l e y - f i l l i n g  f lows over t e r r a i n  very s i m i l a r  

t o  present  topography. This would suggest a source area i n  

t h e  topographic  h igh  between Opal and Top Domes; a l though no 

vents  o r  major dykes are  now v i s i b l e .  

These b a s a l t s  pre-date Mogul and King Domes and postdate 

Top Dome. A t  149611 e leva t i on ,  Top Dome prot rudes i n t o  t h e  

b a s a l t  f low,  as p ro jec ted  from t h e  east. Thus, e i t h e r  Top 

Dome i n t r u d e d  the  basa l t s ,  or the  basa l t s  lapped around i t . 

The l a t t e r  i n t e r p r e t a t i o n  i s  considered more l i k e l y ,  s ince 

Top Dome t rachy tes  are e x t r u s i v e  i n  o r i g i n .  Also, t hey  
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c l o s e l y  resemble Mogul Dome t rachy tes ,  which p ie rced the  

b a s a l t s  i n  a condu i t  so narrow t h a t  i t  i s  no t  now v i s i b l e .  

Hawa i i t e  on Opal Dome o v e r l i e s  t rachy te ,  and i s  

d i ssec ted  by t r a c h y t e  dykes, i n d i c a t i n g  t r a c h y t e  a c t i v i t y  i n  

t h i s  area p o s s i b l y  spanned the pe r iod  o f  lower b a s a l t  

e rup t ions .  

I n  summary, these lower hawai i tes  p rov ide  a 

s t r a t i g r a p h i c  marker t h a t  separates t h e  o l d e r  South and Top 

Domes from t h e  younger domes n o r t h  o f  Camp Creek; w h i l e  Opal 

Dome spans t h e  e n t i r e  i n t e r v a l .  The lower b a s a l t s  emerged i n  

t h e  area near Opal-South-Top Domes and f lowed main ly  

northwestward across t h e  present  s i t e  o f  Camp Creek i n t o  t h e  

lower  end o f  Bug Basin. Less s i g n i f i c a n t  southward f l o w  i s  

shown by a remnant o f  b a s a l t  i n  S i n t e r  Creek. 

v i .  Nor th  Cra te r  and T a r f u  Cra ter :  t r a c h y t e  f lows,  

vent  -proximal b r e c c i a  s ( T f  4A/Tf x4A) 

Nor th  and T a r f u  Cra te rs  are pronounced steep-wal led 

c i r c u l a r  depress ions near t h e  no r the rn  l i m i t  o f  t r a c h y t e  

exposed on the proper ty .  The lowest  exposed u n i t  i n  T a r f u  

Cra ter  i s  r h y o l i t e  (map u n i t  RF1). 

rough ly  t a b u l a r  t r a c h y t e  body, d i s t i n c t i v e  f o r  i t s  content  o f  

cm-size a1 k a l i  f e ldspar  phenocrysts  (Tfx4).  Th i s  

" la rge-phenocrys t "  t r a c h y t e  a1 so forms the wa l l  o f  Nor th  

Cra te r  and u n d e r l i e s  both Mogul and K ing  Domes. 

It i s  o v e r l a i n  by a 
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A b r e c c i a t e d  w h i t e  t r a c h y t e  f l o w / v e n t - p r o x i m a l  b r e c c i a  

u n i t  w i t h  s m a l l  (mm-size) a1 k a l i  f e l d s p a r  phenoc rys ts  

o v e r l i e s  t h e  " l a r g e - p h e n o c r y s t "  f l o w  a long  t h e  sou th  r i m  o f  

N o r t h  C r a t e r .  

f ragmen ts  a r e  separa ted  by i r o n  o x i d e  coated  f r a c t u r e s  and 

open spaces. T r a c h y t e  f l o w s  and f l o w  b r e c c i a s  w i t h  s m a l l  

p h e n o c r y s t s  occu r  a l s o  as sma l l  domes and knobs on t h e  f l o o r  

o f  N o r t h  C r a t e r  and p r o b a b l y  r e p r e s e n t  l a t e ,  sma l l  s c a l e  

a c t i v i t y  . 

On a 5 t o  5 D m  s c a l e ,  a n g u l a r  t r a c h y t e  

v i i .  Mogul Dome and K i n g  Dome: t r a c h y t e  f l o w s ,  

f l o w - b r e c c i a ,  v e n t - p r o x i m a l  b r e c c i a  (T f4 /T fx4 /Tvx4 )  

Mogul Dome i s  t h e  most  s y m m e t r i c a l l y  p rese rved  dome. 

It has c r a t e r e d  t o  t h e  sou thwes t  and a b u t s  K i n g  Dome t o  t h e  

n o r t h w e s t .  The dominant  l i t h o l o g y  i n  b o t h  domes i s  a w h i t e  

t o  g r e y  a p h a n i t i c  f l o w - t r a c h y t e  t h a t  c o n t a i n s  sma l l ,  s p a r s e  

a l k a l i  f e l d s p a r  phenoc rys ts .  Loca l  f l o w  b r e c c i a  and 

v e n t - p r o x i m a l  b r e c c i a  c o n t a i n  c l a s t s  o f  t h i s  t r a c h y t e  i n  an 

i d e n t i c a l  m a t r i x .  An abundance o f  l a r g e  (10cm-s ize) ,  a n g u l a r  

c l a s t s  d i s t i n g u i s h e s  t h e  v e n t - p r o x i m a l  b r e c c i a .  "La rge  

p h e n o c r y s t "  t r a c h y t e  i s  seen i n  t h e  c o r e  o f  Mogul Dome and i n  

a band be low K i n g  Dome. 

S i l i c i f i c a t i o n ,  w i t h  o r  w i t h o u t  p y r i t e ,  i s  p r e v a l e n t ,  

p a r t i c u l a r l y  i n  t h e  main  dome s t r u c t u r e s .  

As p r e v i o u s l y  d i scussed ,  Mogul and K i n g  Dome deve loped on 

t o p  o f  t h e  l o w e r  b a s a l t .  Loca l  s t r a t i g r a p h y  i n d i c a t e s  t h e y  
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a l s o  over1  i e  t h e  " l a r g e  p h e n o c r y s t "  t r a c h y t e  & p y r o c l a s t i c s  

o f  N o r t h  C r a t e r  ( F i g u r e  3 ) .  T h e r e f o r e  Mogul and K i n g  Domes 

p r o b a b l y  p o s t - d a t e  n o t  o n l y  t h e  l o w e r  b a s a l t  b u t  t h e  N o r t h  

C r a t e r  f l o w s  as we1 1. 

The e a s t e r n  f l a n k  o f  Mogul Dome forms a s teep,  

SE- fac ing  d i p  s lope. It i s  o v e r l a i n  a l o n g  a s teep  c o n t a c t  by  

an u n a l t e r e d ,  n e a r l y  h o r i z o n t a l  t r a c h y t e  f l o w  t h a t  i s  t h o u g h t  

t o  have emanated f r o m  Opal Dome. M i n o r  b l a c k  carbonaceous 

d e b r i s  occu rs  a l o n g  t h e  c o n t a c t .  T h i s  r e l a t i o n s h i p  suggests  

t h a t  Mogul and K i n g  Domes formed p r i o r  t o  t h e  l a s t  a c t i v i t y  

a t  Opal Dome. 

v i i i .  Opal Dome: t r a c h y t e  f l o w s  ( T f 5 )  

Opal Dome, named f o r  t h e  sma l l  occu r rences  o f  opa l  

n e a r  i t s  summit and on i t s  wes te rn  r i d g e ,  i s  t h e  f u r t h e s t  

e a s t  o f  t h e  t r a c h y t e  domes. It i s  m a i n l y . b u f f - w e a t h e r i n g  

f i n e  g r a i n e d  homogeneous p l a t y - f r a c t u r i n g  t r a c h y t e  f l ows .  

Some areas  show s t r o n g l y  s t r e a k e d  grey,  p ink ,  and l a v e n d e r  

b r e c c i a  f l o w s ,  t h a t  c o n t a i n  f l o w - a t t e n u a t e d  f ragmen ts  i n  

c o n t r a s t i n g  c o l o u r s .  Flows s i m i l a r  t o  these ,  b o t h  

homogeneous and f r a g m e n t a l  , o u t c r o p  a1 ong t h e  h i  11 s i d e s  n o r t h  

o f  Camp Creek. It i s  suggested  t h a t  t h e  Opal Dome e d i f i c e  

was once c o n t i n u o u s  ac ross  Camp Creek, b u t  has now been 

d i s s e c t e d  by eas tward  m i g r a t i o n  o f  headwaters.  

As d e s c r i b e d  p r e v i o u s l y ,  i n i t i a l  Opal Dome t r a c h y t e  

e x t r u s i o n s  p r e - d a t e  t h e  l o w e r  b a s a l t  f l o w s  w h i l e  i t s  l a t e s t  
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f l o w s  p o s t - d a t e  Mogul Dome. I n  t h e  headwaters o f  Camp Creek, 

t r a c h y t e  f r o m  Opal Dome i s  o v e r l a i n  by  r h y o l i t i c  sed iments  

and r h y o l i t e s  ( R f / w t ( Z ) ,  R t s )  w h i c h  fo rm t h e  youngest  phase 

o f  t h e  H e a r t  Peaks Fm. Thus Opal Dome i s  t h e  l o n g e s t - l i v e d  

e r u p t i v e  c e n t e r  i n  t h e  area. 

i x .  Bug Bas in :  t r a c h y t e  v o l c a n i c l a s t i c  r o c k s  and 

sediments.  ( T t ,  T t x ,  T t s )  

Loca ted  between N o r t h  C r a t e r  and K i n g  Dome a r e  s e v e r a l  

sma l l  exposures  o f  p y r o c l a s t i c  and e p i c l a s t i c  rocks ,  

i n c l u d i n g  t u f f ,  t u f f - b r e c c i a ,  1 aha rs ,  1 aminated  t u f f a c e o u s  

l a k e  sed iments  and w h i t e  k a o l i n - r i c h  s h a l e  w i t h  f o s s i l  

dec iduous  l e a v e s  and, a t  one l o c a l i t y ,  p e t r i f i e d  wood. 

The Bug Bas in  r o c k s  o v e r l i e  t h e  upper  B h f L  f l ow .  

C o r r e l a t i v e  ep i -and  p y r o c l a s t i c  u n i t s  a r e  seen be low Mogul 

and K i n g  Domes. One p rominen t  b o u l d e r - c l a y  l a h a r  c o n t a i n s  

c l a s t s  o f  " l a r g e  f e l d s p a r "  t r a c h y t e  i d e n t i c a l  t o  t h a t  exposed 

i n  N o r t h  and T a r f u  C r a t e r s .  D e p o s i t i o n  i n  Bug Bas in  was 

p r o b a b l y  contemporaneous w i t h  t h e  deve l  opment o f  N o r t h  

C r a t e r .  It p o i n t s  t o  a p a l e o t o p o g r a p h y  o f  l a k e s  and swamps, 

much g e n t l e r  t han  t h a t  seen a t  p resen t .  

X. R h y o l i t e  welded t u f f  and f l o w s  e a s t  o f  main t r a c h y t e  

a r e a  ( R f Z / R w t Z )  

The e a s t e r n  most exposures  o f  t h e  H e a r t  Peaks Fm., 

sou th  o f  Camp Creek, c o n s i s t  o f  c h a r a c t e r i s t i c  b i o t i t e  
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d e f i c i e n t  r h y o l i t e  w i t h  dark grey quar t z  and a l k a l i  fe ldspar .  

I n  p laces these r h y o l i t e s  are welded t u f f s ,  con ta in ing  

pea-s ize spheru l i tes .  Other exposures are f low- rhyo l  i t e s .  

One outcrop i n  p a r t i c u l a r  i s  no tab le  f o r  i t s  "swiss-cheese'' 

ves i c les .  These r h y o l i t e s  over1 i e  Opal Dome t rachy tes  and 

are i n  t u r n  o v e r l a i n  by ,the o l d e s t  b a s a l t  f l ow  o f  t h e  Level 

Mtn. Group. A s m a l l  r h y o l i t e  body next  t o  the 1983 camp 

shows both  columnar and p l a t y  j o i n t i n g  and may be a l o c a l  

ex t rus ion .  

x i .  Phreat ic  exp los ion  brecc ia.  

A d i s t i n c t i v e  po lymic t  b recc ia  outcrops i n  a band 

immediate ly  east o f  Top and Mogul Domes. It i n t e r f i n g e r s  

w i t h  t rachy tes  along t h e  nor theas tern  r i d g e  o f  Top Dome, 

widens t o  500m i n  the  Steep Zone, and i s  exposed i n  small 

outcrops i n  t h e  End and Mogul Zones. Gent ly-d ipp ing brecc ia  

o f  t h i s  u n i t  o v e r l i e s  Mogul Dome t rachy tes  i n  one notch on 

t h e  summit r idge.  

The exp los ion  b recc ia  conta ins  h i g h l y  angular c l a s t s  

o f  t r a c h y t e  showing a wide v a r i e t y  o f  t ex tu res ,  as we l l  as 

s i l t s t o n e / s h a l e  o f  the  Ju rass i c  Takwahoni Fm and very minor 

basa l t .  The shales, s i l t s t o n e s ,  and b a s a l t  are c e r t a i n l y  

e x o t i c  t o  t h e i r  present surroundings. Most of the  t rachy tes  

are probably  e x o t i c  as w e l l ,  based on t h e  wide assortment o f  

t e x t u r e s  shown i n  a s i n g l e  hand sample. I n  some areas 

however, no tab ly  t h e  c l i f f s  o f  Top Dome and a t  t h e  End and 
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Mogul Zones, l a r g e  l o c a l l y  d e r i v e d  b l o c k s  o f  t r a c h y t e  occur  

i n  a b r e c c i a  m a t r i x ,  i n d i c a t i n g  some degree o f  l o c a l  

b r e c c i  a t i  on. 

The m a t r i x  o f  t h e  p o l y m i c t  e x p l o s i o n  b r e c c i a ,  where 

n o t  s i l i c i f e d ,  i s  composed o f  s t r o n g l y  k a o l i n i z e d  f i n e  

f r a g m e n t a l  m a t e r i a l .  S i - l i c i f i c a t i o n  may a f f e c t  t h e  c l a s t s ,  

t h e  m a t r i x  w i t h  i n c u r s i o n s  i n t o  t h e  c l a s t s ,  or t h e  e n t i r e  

b r e c c i a .  S i l i c i f i e d  b r e c c i a s  a r e  grey,  hard ,  and commonly 

p y r i t i c .  

The main b r e c c i a  i s  a n o r t h - n o r t h e a s t  t r e n d i n g  

tadpo le -shaped  body w i t h  t h e  "head" a t  Camp Creek (S teep 

Zone) and t h e  t a i l  f i n g e r i n g  i n t o  t h e  n o r t h e a s t e r n  r i d g e  o f  

Top Dome. The o t h e r  b r e c c i a  occu r rences  a t  t h e  End and Mogul 

Zones l i e  n o r t h w a r d  a l o n g  t h i s  t r e n d .  The con f inemen t  o f  

b r e c c i a  occu r rences  t o  a s i n g l e  t r e n d  p a r a l l e l  t o  r e g i o n a l  

P1 i o - P l e i s t o c e n e  e x t e n s i o n a l  f e a t u r e s  suggests  deep 

s t r u c t u r a l  c o n t r o l .  

The h i g h e s t  b r e c c i a  occu r rence  i s  a t  1500111 e l e v a t i o n  

on t h e  summit r i d g e  o f  Mogul Dome. Takwahoni c l a s t s  w i t h i n  

i t  o r i g i n a t e d  l o w e r  than  t h e  Takwahoni exposures a t  1000 m 

e l e v a t i o n  a l o n g  Camp Creek. T h i s  e s t a b l i s h e s  a v e r t i c a l  

t r a n s p o r t  o f  a t  l e a s t  1/2 krn f o r  c l a s t i c  m a t e r i a l  i n  t h e  

b r e c c i a .  

x i i .  Mudf lows a l o n g  Camp Creek ( m f )  

Sparse remnants o f  s e v e r a l  d e b r i s  f l o w s  occu r  n e x t  t o  

- 20 - 



Camp Creek. Some may be p o s t - g l a c i a l ,  w h i l e  o thers were 

probably  coeval w i t h  Hear t  Peaks Formation. No f i l l  o r  

outwash appears i n  the drainage. The f o l l o w i n g  l a h a r i c  

depos i ts  are present :  

1. Below t h e  Top Dome rock g l a c i e r ,  small bank exposures on 

the  n o r t h  s ide  o f  Camp Creek c o n s i s t  o f  greenish-grey 

c l a y - r i c h ,  commonly p y r i t i c  mud con ta in ing  1-5cm h i g h l y  

angular,  f l i n t y - t e x t u r e d  t r a c h y t e  c las ts .  These occur a t  t h e  

edge o f  a fo res ted  con t inua t ion  o f  the main rock g l a c i e r .  

Probably t h e  present rock g l a c i e r ,  w i t h  i t s  we l l -de f i ned  

f low- fur rows,  developed on a mass o f  k a o l i n i t e - r i c h  explos ion 

d e b r i s  t h a t  f i l l e d  t h e  v a l l e y  o f  Camp Creek a f t e r  an 

exp los i ve  event t h a t  rup tured  Top Dome. 

2. Below t h e  Steep Zone, a s m a l l  l aha r  exposure w i t h  bo th  

t r a c h y t e  and Takwahoni c l a s t s  and black carbonaceous debr i s  

over1 i e s  and p a r t l y  engu l f s  s i l i c i f i e d  t rachyte.  The 

presence o f  Takwahoni c l a s t s  may i n d i c a t e  t h a t  t h i s  lahar  i s  

a sur face  expression o f  the  po lymic t  exp los ion  brecc ia .  

3.  Between the Steep Zone and John Creek are several  

exposures o f  k a o l i n i t e - r i c h  lahars.  Sparse t rach tye ,  

t r a c h t y e  f l o w  brecc ia ,  and b a s a l t  c l a s t s  occur i n  a whi te ,  

grey o r  b l u i s h  c l a y  ma t r i x .  Th is  mud f l o w  may have 

o r i g i n a t e d  as a s l i d e  i n  the  h i g h l y  k a o l i n i z e d  ma te r ia l  below 

Dog Dome. 
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B. Level  Mountain Group (Bh fu l ,  R w t  (3), Bts, Bhfuz) 

The mapped p o r t i o n  o f  t h e  Level  Mountain Group inc ludes  

i n t e r l a y e r e d  b a s a l t  f lows w i t h  b a s a l t i c  tu f faceous sediments 

and one r h y o l i t e  welded t u f f .  The b a s a l t  member i s  t h e  

Cas t le  Ridge b a s a l t  (Bh fu l ) .  

j o i n t i n g  i n  places, as  we l l  as crude v e r t i c a l  j o i n t i n g .  I n  

hand sample i t  i s  d i n s t i n c t i v e  f o r  i t s  content o f  l a r g e  

o l i v i n e  zenocrysts  and b lack  g lass fragments. The Cas t le  

Ridge f l o w  o v e r l i e s  Opal Dome t r a c h y t e  no r th  o f  Camp Creek, 

and r h y o l i t e  ( R f / w t  [Z]) south o f  Camp Creek. 

It shows t r u e  columnar 

A r h y o l i t e  welded t u f f  ( R w t  [3]) l i e s  between the  Cas t le  

Ridge f l o w  and t h e  l a t e r  b a s a l t s  n o r t h  o f  Camp Creek. It has 

a h i g h l y  f low-a t tenuated  tex tu re .  L im i ted  s t r u c t u r a l  

measurements i n d i c a t e  N-S t r a n s p o r t ,  p a r a l l e l  t o  the  probable 

P1 iocene-ear ly  P le is tocene (bu t  n o t  present)  topographic  

g ra in .  The welded t u f f  con ta ins  quar tz  and a l k a l i  f e l d s p a r  

phenocrysts,  c l a s t s  o f  red b a s a l t  scor ia ,  and ping-pong 

b a l l - s i z e  spheru l i t es .  

Above t h e  r h y o l i t e  t u f f ,  the  Level Mtn. Group cons is t s  o f  

b a s a l t  f l ows  and b a s a l t i c  sediments. A l l  p o s t - r h y o l i t e  f l ows  

are  des ignated (Bhfu [Z]). NNE-trending b a s a l t  dykes cu t  the 

Hear t  Peaks Fm i n  t h e  headwaters o f  Camp Creek. 

iii. A l t e r a t i o n  and M i n e r a l i z a t i o n  

1. A l t e r a t i o n  

Three s t y l e s  o f  a l t e r a t i o n  are seen on the proper ty :  
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p e r v a s i v e  s i l i c i f i c a t i o n  (+ - p y r i t e ) ,  k a o l i n i z a t i o n ,  and 

o p a l i s a t i o n .  The s i l i c i f i e d  zones h o s t  a l l  o f  t h e  exposed 

q u a r t z  v e i n i n g  o f  economic i n t e r e s t .  Widespread 

s i l i c i f i c a t i o n  i s  seen i n  t h e  p h r e a t i c  e x p l o s i o n  b r e c c i a  and 

i n  t h e  t r a c h y t e s  o f  Top, Mogul, and K i n g  Domes. Sharp 

c o n t a c t s  s e p a r a t e  t h e  s t r o n g l y  s i l i c i f i e d  rocks  o f  Top Dome 

f r o m  u n a l t e r e d  South  Dome t r a c h y t e s  and t h e  s t r o n g l y  

s i l i c i f i e d  t r a c h y t e  f l o w s  and b r e c c i a s  o f  Mogu l /K ing  Domes 

f r o m  f r e s h  r o c k s  o f  N o r t h  C r a t e r  and t h e  u n a l t e r e d  f l a t - l y i n g  

Opal Dome (?) t r a c h y t e  f l o w  e a s t  o f  Mogul Dome. 

W i t h o u t  e x c e p t i o n  t h e  p h r e a t i c  e x p l o s i o n  b r e c c i a  i s  

e i t h e r  s i l i c i f i e d  o r  k a o l i n i z e d .  I n  many cases, 

s i l i c i f i c a t i o n  seems t o  have proceeded f rom t h e  m a t r i x  i n w a r d  

t o  e n g u l f  t h e  c l a s t s ;  however t h e r e  a r e  examples o f  

s i l i c i f i e d ,  p y r i t i c  c l a s t s  i n  a m a i n l y  k a o l i n i z e d  m a t r i x ,  and 

q u a r t z  v e i n l e t s  wh ich  a r e  r e s t r i c t e d  t o  a s i n g l e  c l a s t .  

These t e x t u r e s  suggest  m u l t i p l e  ep i sodes  o f  b r e c c i a t i o n  and 

s i  1 i c i  f i c a t  i on. 

A s a l i e n t  f e a t u r e  o f  t h e  l o c a l  geo logy  i s  t h e  

c h a r a c t e r i s t i c  mass ive  s i l i c i f i c a t i o n  w i t h i n  Top and Opal 

Domes i n  c o n t r a s t  t o  i t s  absence i n  o t h e r  areas. It may 

r e l a t e  t o  v a r y i n g  amounts o f  o r i g i n a l  water  i n  separa te ,  

sma l l  magma chambers; o r  t o  t h e  n a t u r e  o f  t h e  p lumbing  system 

on t h e  Top Dome - Mogul Dome t r e n d .  

K a o l i n i s a t i o n  has a f f e c t e d  a w ide  area, c o v e r i n g  p a r t s  o f  

South  Dome, Dog Dome, Opal Dome and t h e  s lopes  below t h e  
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b a s a l t  cap east o f  Top Dome (F igu re  3 ) .  

kao l  i n i s e d  rocks are t rachy tes ,  a l though bleached zones 

f i n g e r  i n t o  the  basal ts .  

Most o f  the 

Two small s i n t e r s  occur w i t h i n  the zone; c r y s t a l l i n e  

quar t z  stockworks and grey chalcedony a t  Dog Dome and a s m a l l  

grey-banded, f l o w  r i f f l e d  chalcedony exposure a t  the head o f  

S i n t e r  Creek. 

Phreat ic  b recc ias  a t  the  Steep, End, and Mogul Zones have 

a l s o  undergone va ry ing  degrees o f  pos t -b recc ia t i on  

k a o l i n i z a t i o n .  Opal i s a t i o n  i s  most prominent a t  Opal Dome. 

A t  two l o c a t i o n s  near t h e  summit, grey opal replaces t r a c h y t e  

and t rachy te  b recc ia  along bedding. Green chaledony (? )  opal 

v e i n l e t s  are common. A small ou tc rop  o f  bu t te rsco tch ,  banded 

opal south o f  the summit may represent  a small s i n t e r .  

Upper Bug Basin hosts  a s m a l l  opa l i zed  zone w i t h i n  

e p i c l a s t i c  sediments. 

A l t e r a t i o n  i n  the  quar t z  ve ins  inc ludes  vary ing amounts 

o f  k a o l i n i t e ,  l i m o n i t e  and j a r o s i t e .  

2. M i n e r a l i z a t i o n  

Quartz ve ins occur along a NNE t r e n d  from Top Dome 

( i n c l u d i n g  Top Zone, Quar tz  H i l l ,  and Bottom Zone showings), 

through t h e  Steep Zone, t o  the  End Zone, and Mogul Zones. 

Minor s t i b n i t e - o p a l  v e i n i n g  occurs a t  1 4 4 h  e leva t i on  on 

Mogul Dome, n o r t h  o f  the  Mogul Zone. The s t rongest  evidence 

f o r  s t r u c t u r a l  c o n t r o l  o f  these 4 zones i s  t h e i r  a l ignment,  
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and the  no r th  - nor theas t  t rends  o f  some o f  the veins. No 

obvious master f a u l t s  are seen. 

Wi th the except ion o f  the  Top Zone, the quar tz  ve in ing  i s  

i n t i m a t e l y  assoc iated w i t h  t h e  p h r e a t i c  expios ion brecc ia ,  

c u t t i n g  e i t h e r  i t  or  ad jacent  s i l i c i f i e d  t rachy tes .  

Precious metal content  i s  assoc iated w i t h  a l t e r e d  quar t z  

ve ins  i n  the Top Zone, qua r t z  v e i n i n g  i n  s i l i c i f i e d  brecc ia  

zones west of Top Zone, and open space quar t z  ve in ing  a t  t h e  

Steep and Mogul Zones. There are no base metal bear ing veins 

exposed on the  proper ty .  

De ta i l ed  Desc r ip t i ons  o f  showings: 

Quar t z  ve ins t h a t  c u t  t h e  t rachy tes ,  explos ion brecc ias  

and laminated sediments o f  Top Dome f a l l  i n t o  th ree  

geographic zones. 

A. Quar tz  H i l l  and v i c i n i t y / B o t t o m  Zone 

These are open-spaced, whi te ,  c r y s t a l 1  ine  quar t z  ve ins 

w i t h i n  po lymic t  b recc ias  and s i l i c i f i e d  t rachy tes .  The veins 

show cockscomb and p l a t y  (replacement?) i n t e r n a l  s t r u c t u r e s  

w i t h  i n d i v i d u a l  qua r t z  pr isms commonly zoned from c lea r  

i n t e r i o r s  t o  cloudy, "varved" e x t e r i o r s .  Measured t rends o f  

these ve ins c l u s t e r  around NNW. Vein ing a t  Quar t z  H i l l  i s  

p o o r l y  de f ined a t  depth. Surface widths o f  .3-lm d i s s i p a t e  

t o  f r a c t u r e - c a v i t y  f i l l i n g s  o f  . l m  w id th  w i t h i n  10 m o f  

sur face  and resemble more a stockwork type  m i n e r a l i z a t i o n .  
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The Bottom Zone may be a southern extens ion o f  t he  Quar t z  

H i l l  v e i n i n g  under t h e  ta lus-covered east shoulder o f  Top 

Dome. 

The Quar t z  H i l l - t y p e  ve ins  are low i n  prec ious meta ls  

(Appendix 11), w i t h  an average o f  10 ppb Au and 7.5 ppm Ag. 

B. Top Zone (F igu re  5 )  

T h i s  system embraces an area approx imate ly  100 x 200 m 

centred on the  summit o f  Top Dome. A l te red  ve ins w i t h i n  i t  

range up t o  n e a r l y  a meter wide i n  places and have s t r i k e  

l eng ths  o f  50 t o  100 meters. I n  c o n t r a s t  t o  t h e  Quar tz  H i l l  

ve ins ,  these t r e n d  ENE t o  NE, a t  n e a r l y  r i g h t  angles t o  the  

o v e r a l l  t r e n d  o f  t h e  m i n e r a l i z e d  zone. V i s i b l e  ruby s i l v e r  

i s  conta ined i n  the  minera l  p y r a r g y r i t e  and occurs as 

d isseminated g ra ins  symmet r ica l l y  d i s t r i b u t e d  about t h e  ve in  

axes. Grey s i l i c e o u s  bands, open-space f i l l i n g  t e x t u r e s  and 

p l a t y  replacement t e x t u r e s  occur i n  some veins,  on a much 

sma l le r  sca le  than those a t  Q u a r t z  H i l l .  

Gold i n  t h e  Top Zone ve ins  ranges f rom 5ppb t o  a h igh  o f  

.92 oz/ ton, w i t h  an average o f  788ppb f o r  40 samples. 

averages 5lppm; va lues i n  t h e  10-02 range are common. 

S i l v e r  

i. Brecc ia -ve in  Zones 

West o f  Top Zone, v e i n  t rends  r e v e r t  a b r u p t l y  t o  N-S. 

These zones are d i s t i n c t  bo th  f r a n  t h e  Top Zone ve ins and t h e  

w h i t e  cockscomb/platy Q u a r t z  H i l l  veins.  I n  them, lenses of 
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quar t z  are developed i n  h i g h l y  s i l i c i f i e d ,  p y r i t i c ,  t a b u l a r  

b recc ia  zones t h a t  con ta in  sparse t rachy te  c l a s t s ,  r a t h e r  

than the v a r i e t y  o f  c l a s t s  seen i n  the normal p h r e a t i c  

exp los ion  brecc ias.  

.5 t o  2 meters. Average Au w i t h i n  them i s  130 ppb; s i l v e r  i s  

10.9ppm. That these values are s i g n i f i c a n t l y  lower than 

those i n  the  Top Zone may p a r t l y  r e f l e c t  d i l u t i o n  o f  ve in  

ma te r ia l  by s i l i c i f i e d  brecc ia .  

The t o t a l  w id th  o f  these zones i s  from 

Comparison o f  the th ree  groups o f  veins shows t h a t  the 

Top Zone ve ins prov ided t h e  most favorab le  environment f o r  

p rec ious  metal m i n e r a l i z a t i o n .  

C. Steep Zone 

Quar t z  v e i n i n g  on the Steep Zone (F igure  6 )  i s  hosted by 

a p y r i t i c ,  s i l i c i f i e d  exp los ion  brecc ia  conta in ing  screens 

and p o s s i b l y  dykes o f  t rachy te .  Two prominent steep ve in  

o r i e n t a t i o n s ,  NNE and NNW, may c o n s t i t u t e  a conjugate set. 

The quar tz  ve ins,  up t o  l m  across, t e x t u r a l l y  resemble those 

a t  Quar tz  H i l l ,  showing open space (coxcomb) tex tu res  w i t h  

euhedral ,  f ree-growing c r y s t a l s  ranging up t o  5 cm i n  length ;  

and p l a t y  rep1 acement tex tu res .  

I n  some samples quar tz  prisms show c l e a r  i n t e r i o r s  and 

c loudy e x t e r i o r s ,  as a t  Quar tz  H i l l .  Most gold and s i l v e r  

va lues i n  the  ve ins are low. A few h igher  values b r i n g  the 

averages up t o  67 ppb Au and 9.7 ppm Ag. 
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The Steep Zone b recc ia  has an anomalous precious metal 

content .  Sampling o f  t h e  p y r i t i c  w a l l  rock brecc ia  ad jacent  

t o  qua r t z  ve ins  re tu rned analyses o f  up t o  550 ppb Au. 

t h i s  l o c a l i t y ,  t h e  b recc ia  may have prov ided both t h e  

mechanism and source f o r  m ine ra l i za t i on .  

I n  

0. End Zone 

Two small subcrops o f  quar tz-ve ined ph rea t i c  exp los ion  

b recc ia  were d iscovered du r ing  t h e  1983 program on L i n e  

16+00N, 2t25E. They demonstrate the c o n t i n u i t y  o f  the 

b recc ia  t rend  through t h i s  area o f  very sparse outcrop. 

Quar t z  ve in  f l o a t  from t h e  End Zone conta ins 100 ppb Au, and 

6.4 ppm Ag. S o i l  sampling across the  area produced a l o c a l  

anomaly o f  470 ppb Au and 7 ppm Ag w i t h  greater  than 10,000 

ppm As and grea ter  than 4,000 pppm Sb; poss ib ly  r e f l e c t i n g  an 

unexposed m ine ra l i zed  occurrence. 

E. Mogul Zone 

D e t a i l e d  geology o f  the  Mogul Z i s  f a i r l y  complex 

(F igu re  7). Exp los ive  b recc ia  has invaded a f l ow- t rachy te ;  

much o f  the  t r a c h y t e  bo rde r ing  the  brecc ia  i s  i t s e l f  

b recc ia ted  and s i l i c i f i e d .  Equa l ly  s i l i c i f i e d  laminated 

sha le  unconformably over1 i e s  the  t rachy te  and brecc ia ;  and 

f i ne -g ra ined  b recc ia  laminae are i n t e r c a l a t e d  w i t h  t h e  shale. 

Quar t z  ve ins  cu t  a l l  t h r e e  u n i t s .  
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These r e l a t i o n s h i p s  show a complex h i s t o r y  o f  b recc ia  

i n j e c t i o n ,  eros ion,  sedimentat ion and veining. The sur face 

v e i n i n g  o f  the  b recc ia  suggests t h a t  a l l  o f  these events took 

p lace  a t  a very shal low l e v e l .  

Several qua r t z  ve ins  cross the Mogul Zone on cons is ten t  

NNE t rends  and show p l a t y  replacement textures.  I nc lus ions  

o f  s i l i c i f i e d  or  k a o l i n i z e d  t r a c h y t e  are common. The average 

Au i n  these, 1166 ppb, i s  the  h ighes t  f o r  any group o f  ve ins  

on the  proper ty ,  a l though the h ighes t  value, 5350 ppb, i s  

l e s s  than some i n  t h e  Top Zone. S i l v e r  averages 12.3 ppm. 

c. Summary 

Volcanism a t  Hear t  Peaks comprises an e a r l i e r ,  t r a c h y t e - r h y o l i t e  

s u i t e  (Hear t  Peaks Fm) and a l a t e r ,  a l k a l i  b a s a l t  s u i t e  (Level Mtn. 

Group). 

west t o  east  and from south t o  nor th .  Domal t r achy te  f lows and f l o w  

brecc ias  are f lanked by remnants o f  l a h a r s  and tu f faceous sediments. 

Pervasive s i l i c i f i c a t i o n  i s  r e s t r i c t e d  t o  Top and Mogul/King Domes, 

which form prominent e d i f i c e s  rup tured  by l a t e  exp los ive  erupt ions.  

S i g n i f i c a n t  q u a r t z  ve in ing  on t h e  Har t  Claims concentrates i n  a 

Wi th in  the  Hear t  Peaks Fm, e rup t i ons  proceeded genera l l y  from 

NNE-trending zone, i n  c lose s p a t i a l  assocat ion w i t h  the ph rea t i c  

explos ion brecc ias .  

ve ins probably  occurred near o r  a f t e r  t h e  c lose o f  t rachy te  erupt ions.  

The brecc ias ,  caused by massive steam e rup t ions  focused along a p r i o r  

NNE-trending zone o f  weakness (extens ion?) .  La te r  c i r c u l a t i o n  o f  

magmatic and meteor ic  waters through the  r e s u l t i n g  hot,  permeable zone 

gave r i s e  t o  the  veining. 

The events which produced the  brecc ias and t h e  
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11. RESULTS AND INTERPRETATION 

B. GEOCHEMICAL SURVEYS 

a. I n t r o d u c t i o n  

Precious metal  and i n d i c a t o r  element geochemical surveys on the 

p roper t y  t o t a l l e d  519 g r i d  samples o f  s o i l  and t a l u s  f i n e s  analyzed f o r  

Au, Ag, As and Sb; and 139 rock samples analyzed f o r  Au, Ag, As, Sb 

(+/- Hg, B i ,  Pb, T1, B, F l ) .  A l l  analyses were done by Chemex Labs 

Ltd. o f  Nor th  Vancouver. Gr id  geochemical analyses f o r  Au, Ag, As, Sb 

are  p l o t t e d  and contoured i n  F igures  8a-8d. Rock geochem s t a t i o n s  and 

analyses f o r  Au, Ag, Hg, As, Sb are p l o t t e d  i n  F igu re  4. B i ,  Pb, T1, 

B, and F1 analyses are inc luded w i t h  Appendix I1 but ,  because o f  low 

values are not  p lo t ted .  

S o i l  and Talus F ine (Gr id )  Sampl inq 

The purpose o f  the g r i d  sampling survey was f o u r - f o l d ;  

a. t o  v e r i f y  1982 Au, Ag, and As anomalies us ing more accura te ly  

b. t o  ob ta in  f u l l  geochemical coverage along the  main 020' t rend  

c. t o  l o c a t e  p rev ious l y  undetected m i n e r a l i z a t i o n  on other  pa r t s  

d. t o  p rov ide  l i thogeochemical  data f o r  i n t e r p r e t i n g  the  o r i g i n  o f  

S o i l  development across most o f  the  area o f  i n t e r e s t  i s  poor t o  

l oca ted  data po in ts  

between minera l i zed  showings. 

o f  t h e  proper ty ,  and 

q u a r t z  ve in  m ine ra l i za t i on .  

non-ex is tant .  Moderate slopes covered by sub a l p i n e  fir, buckbrush, 

and dwarf  spruce have a poor l y  developed ' B '  hor izon.  I n  these areas, 

every e f f o r t  was made t o  l o c a t e  and sample t h e  B horizon. Where the  B 
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hor i zon  was no t  developed, samples o f  t h e  C ho r i zon  were c o l l e c t e d  and 

marked as ' s o i l '  samples. These were s o i l  f r a c t i o n e d  samples and d i d  

n o t  r e q u i r e  c rush ing  p r i o r  t o  analyses. 

There i s  no mature s o i l  development across steep a l p i n e  t a l u s  

slopes. Most o f  these a l p i n e  slopes have cont inuous movement o f  b locks 

up t o  .5 m3 s i ze .  I n  these areas the  t a l u s  ' f i n e s '  were sampled; a 

composite o f  smal l  rock ch ips  and accreted s o i l  ma t te r  ( u s u a l l y  c lay ) .  

These samples requ i red  c rush ing  and g r i n d i n g  t o  -100 mesh p r i o r  t o  

analyses and have been i n t e r p r e t e d  as rock  geochemical r e s u l t s .  

A t  a l l  sample s t a t i o n s  the  na tu re  o f  t he  sample medium ( s o i l ,  

organic ,  rock o r  c l a y )  and i t s  c o l o u r  (wh i te ,  ye l l ow ,  brown, grey, o r  

b l a c k )  were noted f o r  f u t u r e  reference.  

Ana lys is  f o r  Ag and Au was by n i t r i c - p e r c h l o r i c  ex t rac t i on .  Gold 

geochem was by aqua r e g i a  d i g e s t i o n  and M i B K  e x t r a c t i o n  w i t h  f i r e  assay 

preconcent ra t ion  and A.A. ana lys is .  Mercury analyses used a n i t r i c  

d i g e s t i o n  f o r  A.A., antimony used an HCL d i g e s t i o n  and organic  

e x t r a c t i o n  p r i o r  t o  A.A. A 5 gram sample was used f o r  Ag, As, Sb, and 

Hg, 15 grams f o r  Au. 

Rock Geochemi c a l  Survey 

Emphasis was p laced on de termin ing  prec ious  metal and t r a c e  element 

concent ra t ions  i n  a l l  major l i t h o l o g i e s  i n  t h e  vo l can ic  sequence. 

Consequently the  p y r i t i c ,  s i l i c e o u s  and k a o l i n i z e d  t rachy tes ,  p y r i t i c  

and s i l i c e o u s  brecc ias ,  a l t e r e d  and una l te red  b a s a l t  f lows and 

a l t e r e d  o r  una l te red  q u a r t z  ve ins  were sampled. I n i t a l l y  Au, Ag, As, 

Sb, Hg, B i ,  T1 and Pb were analyzed w i t h  the  i n t e n t  o f  de termin ing  
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zoning p a t t e r n s  and r a t i o s  i n d i c a t i v e  o f  temperature and depth, and a 

l o c a l l y  a p p l i c a b l e  geochemical s ignature.  B i ,  T1, and Pb were found t o  

occur i n  i n s i g n i f i c a n t  concent ra t ions  and showed l i t t l e  or no 

c o r r e l a t i o n  t o  o the r  t r a c e  element anomalies. These elements were 

o m i t t e d  from l a t e r  analyses. 

A l l  samples were i n i t a l l y  run by geochem methods ( i e  analyzed by AA 

i n t o  ppm or  ppb) on t h e  -100 mesh f r a c t i o n .  Rock samples t h a t  were 

g r e a t e r  than 15 ppm Ag or  5 ppm Au were re - run  by assay prepara t ion  

methods. 

b. Resu l t s  

i. G r i d  Samplinq (Au, Ag, As, Sb) 

Sub-d iv id ing  t h e  sample mediums i n t o  s o i l  and t a l u s  ( rock)  

i n d i c a t e s  the  t a l u s  concent ra t ions  o f  a l l  4 elements are 

c o n s i s t e n t l y  h igher ,  approx imate ly  double, those found i n  s o i l .  

Mean S t .  Dev. Mean t 1st Mean t 2nd Dev. 

Element Ta lus  S o i l  Ta lus S o i l  Ta lus S o i l  Talus S o i l  

Au(ppb) 47.22 16.31 71.37 50.91 118.59 67.22 189.96 118.13 

Ag(ppm) 1.49 .53 1.77 1.07 3.26 1.6 5.03 2.67 

As(ppm) 428.35 156.88 634.04 484.49 1062.39 641.37 1696.43 1125.86 

Sb(ppm) 43.77 18.55 85.60 41.25 129.37 59.8 214.97 10.05 

The element maps are contoured on t h e  bas i s  o f  t h e  anomalous 

' s o i l  ' s t a t i s t i c s  (mean +1, 2 standard dev ia t i ons ) .  
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There appears t o  be a general c o r r e l a t i o n  o f  Sb w i t h  Ag and 

As w i t h  Au. The Ag-Sb c o r r e l a t i o n  i s  a t t r i b u t e d  t o  the v i s i b l e  

occurrence o f  p y r a r g y r i t e  (Ag3SbS3) i n  some o f  the quar t z  

veins. 

Al though t h e r e  i s  no v i s i b l e  a rsenopy r i t e  i n  the  veins, a 

Au - As assoc ia t i on  i s  common i n  prec ious metal  veins. 

A. Gold (F igure  8a) 

The most s i g n i f i c a n t  go ld anomaly on the proepr ty  occurs 

on L ines  2t00N and 3t00N, along the  western r i d g e  o f  Top 

Dome. Th is  anomaly i s  approx imate ly  200m west o f  the 'Top 

Zone' q u a r t z  ve in  showing. A l l  o f  the  anomalous samples 

were t a l u s  f i n e s  w i t h  values ranging from 110 ppb t o  500 ppb. 

The anomaly covers an area o f  about 4 0 h  x 250m. The 

t r a c h y t e  i n  t h i s  area i s  s t r o n g l y  s i l i c i f i e d  and k a o l i n i z e d  

and i s  c u t  by several  NE t rend ing  s i l i c i f i e d  b recc ia  and 

minor qua r t z  veins. It i s  s i g n i f i c a n t  t o  note t h a t  the best 

exposed swarms o f  qua r t z  ve ins do not  appear t o  co inc ide  w i t h  

t h e  go ld  anomaly, and i n  f a c t  sampling i n  the t a l u s  adjacent 

t o  t h e  ve ins had r e l a t i v e l y  low r e s u l t s ,  i n  t h e  5 t o  50 ppb 

range. 

An obvious go ld  d i spe rs ion  t r a i n  occurs below the 'Steep 

Zone', between L ines  12t00N - 14t00N adjacent t o  t h e  2+50E 

base l ine .  Seven t a l u s  f i n e  samples ranged between 130 ppb 

and 500 ppb. Sampling o f  t h e  Steep Zone outcrops i n d i c a t e s  

t h a t  go ld  content  i s  a c t u a l l y  g rea te r  i n  the s i l i c i f i e d ,  
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p y r i t i c  b recc ia  than i n  the  quar tz  ve ins (230 - 550 ppb i n  

b recc ia ;  5- 100 ppb i n  q u a r t z  ve ins) .  

The Mogul Zone does no t  produce a s i g n i f i c a n t  s o i l  

anomaly. Rock sampling o f  the quar t z  ve ins i n d i c a t e s  

s i g n i f i c a n t  go ld (300 - 5000 ppb) c lose  t o  sur face exposure, 

however, t i l l  cover across t h e  h i l l s i d e  may l o c a l l y  p r o h i b i t  

metal  d ispers ion.  The lack  o f  geochem response has not been 

f u l l y  resolved. 

I n  the  End Zone a t  L i n e  16+00N, 2+25E; 470 ppb Au i n  s o i l  

i s  assoc iated w i t h  a small kao l i n i zed ,  p y r i t i c  po l ym ic t  

exp los ion  brecc ia  outcrop. Banded and c r y s t a l 1  i n e  quar t z  

ve in  f l o a t  i s  present  i n  the  t a l u s  and may be the  source o f  

t h e  anomaly. This  area warrants f u r t h e r  i n v e s t i g a t i o n .  

There are two spot anomalies o f  i n t e r e s t .  

a. L ine  6+00N, 13+50E ('Dog Dome'); 120 ppb Au i n  

h e a v i l y  k a o l i n i z e d  s o i l  or t a l u s  f i n e s  i s  assoc iated w i t h  a 

q u a r t z  ve in  - stockwork subcrop i n  a1 te red  t rachy te .  

A nor th -nor theas t  t r e n d i n g  VLF EM-16 conductor i s  

assoc ia ted  w i t h  t h i s  anomaly. (see geophysical resu l t s ) .  

Th is  area a l s o  warrants  f u r t h e r  i n v e s t i g a t i o n .  

b. L ine  9+00N, 1+00E; 215 ppb Au t r a i l s  o f f  downslope t o  

The source appears t o  be a h e a v i l y  k a o l i n i z e d  130 ppb. 

s i l i c i f i e d  zone a t  the  toe  o f  the east r i d g e  from 'Top Dome". 

Rock geochem sampling i n  the  area has not y e t  de l ineated  an 

obvious source. 
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6. S i l v e r  (F igure  8b) 

There are 2 d i s t i n c t  s i l v e r  geochem anomalies across 'Top 

Dome'. The eastern anomaly, a long L ines  3+00N and 3t50N a t  

t h e  2t50E base l ine ,  i s  assoc iated w i t h  quar tz  ve in f l o a t  

below t h e  'Top Zone'. F i ve  t a l u s  f i n e  samples ran  f rom 5 t o  

15.5 ppm Ag. Several b locks o f  quar tz  ve in  f l o a t  i n  t h i s  

area have v i s i b l e  ruby s i l v e r  and assayed up t o  37 o z / t  Ag. 

This  i s  the  obvious metal source f o r  the geochem anomaly. 

The wester ly  s i l v e r  anomaly co inc ides  w i t h  the  core o f  

t h e  gold geochem anomaly. Nine t a l u s  f i n e  samples conta in  

between 4.3 ppm and 8.8 ppm Ag. 

very  c lose  t o  the r idge- top ,  p o s s i b l y  a ser ies  o f  small open 

space quar t z  ve ins w i t h  very f i n e  gra ined sooty m e t a l l i c s .  

The anomaly has a source 

There i s  s u r p r i s i n g l y  low s i l v e r  content i n  the t a l u s  and 

s o i l  adjacent t o  t h e  'Steep Zone' showing. Most values a r e  

i n  the  .5 - 1.5 ppm range w i t h  a maximum peak o f  3.4 ppm. 

This could be due t o  e i t h e r  su r face  ' d e p l e t i o n '  i n  the  upper 

reaches o f  the ve in system or  the showing may be 

c h a r a c t e r i s t i c  o f  a h igh  Au-As, low Ag-Sb se t t i ng .  

Al though the re  i s  low s i l v e r  geochem response over the  

'Mogul Zone' i t s e l f ,  t h e r e  i s  a w e l l  de f ined l i n e a r  anomaly 

extending 200m upslope from the  showing. Values o f  3-5 ppm 

are l i k e l y  assoc iated w i t h  coarse, s t i b n i t e  bear ing ve ins 

found i n  t h i s  v i c i n i t y .  The low response over the 'Mogul 

Zone' may be due t o  t h e  l o c a l l y  r e s t r i c t i v e  t i l l cover, as 
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suggested f o r  Au. 

A s i g n i f i c a n t  s i l v e r  anomaly corresponds t o  the 'End 

Zone' showing on L ine  16+00N, 2+00 - 2+50E. Values o f  5-10 

ppm are amongst the  h ighes t  on the proper ty  and are probably  

der ived  f r a n  t h e  q u a r t z  v e i n  m a t e r i a l  w i t h i n  the  l o c a l l y  

exposed brecc ia .  

There i s  a l s o  a h i g h  s i l v e r  response from sampling i n  the 

'Dog Dome' area. Analyses o f  2-5 ppm correspond exac t l y  w i t h  

t h e  p rev ious l y  descr ibed Au anomaly i n  t h i s  l oca le .  

C. Arsenic  (F igure  8c) 

Arsenic  c o r r e l a t e s  we l l  w i t h  Au across most o f  the g r i d  

and i n  f a c t  i s  t h e  most s p e c i f i c  element i n  o u t l i n i n g  t h e  

general NE m ine ra l i zed  trend. Very f i n e  grained grey 

m e t a l l i c s  i n  t h e  brecc ias  and ve ins t h a t  are as y e t  

u n i d e n t i f i a b l e ,  may prove t o  be arsenopyr i te  and would 

v a l i d a t e  t h e  Au-As c o r r e l a t i o n .  

There i s  a d i r e c t  As-Au c o r r e l a t i o n  a t  'Top Dome' a s  wel l  

as 'Steep ' ,  'Mogul '  and 'End' Zone showings. Only t h e  Dog 

Dome area has a s i g n i f i c a n t  Au anomaly w i t h  no associated 

arsenic .  O f  i n t e r e s t  i s  t h e  Au-As anomaly a t  Top Dome, which 

has a separate and d i s t i n c t  source from the Au-Ag anomaly 200 

m f u r t h e r  east. Th is  may be due t o  e i t h e r  two separate 

sources (eg b recc ia ted  ve ins vs a l t e r e d  veins);  o r  the 

sampled m a t e r i a l  i s  f r a n  two separa te l y  m ine ra l i zed  

sequences. 
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A go ld -arsen ic  p r o f i l e  along L i n e  2t00N shows th ree  

d i s t i n c t  Au-As peaks. 

The h ighes t  As value on the  p roper t y  came from the 'End 

Zone' w i t h  a value o f  g rea ter  than 10,000 ppm. Again, t h i s  

can probably  be a t t r i b u t e d  t o  very  f i n e  grained m e t a l l i c s  

(a rsenopyr i te?)  i n  the  q u a r t z  ve in  f l o a t  adjacent t o  b recc ia  

outcrop. 

D. Antimony (F igu re  8d) 

The most no tab le  fea tu re  o f  the  contoured antimony map i s  

t h e  apprec iab le enrichment assoc ia ted  w i t h  Mogul Dome. This  

can be d i r e c t l y  r e l a t e d  t o  the  occurrence o f  several s t i b n i t e  

bear ing  ve ins along t h e  eastern f l a n k  o f  t h e  Dome. 

There i s  a s t rong antimony anomaly a t  the 'End Zone', 

which suggest an extens ion o f  t h e  zone l O h  f u r t h e r  n o r t h  

than i s  obvious from the  Au, Ag, and As response. 

Overa l l ,  t h e  c o r r e l a t i o n  o f  Sb w i t h  the  other  t h r e e  

elements i s  poor. 

E. Summary 

Ex tens ive  s o i l  and t a l u s  sampling over the main areas o f  

i n t e r e s t  shows several  p e r t i n e n t  features.  F i r s t ,  t h e r e  

appears t o  be no s t rong evidence o f  v e r t i c a l  geochemical 

zonat ion w i t h i n  the  ve in  system. The Top Zone, which i s  very  

h i g h  i n  the system, should t h e o r e t i c a l l y  be Au r ich-Ag poor; 

i n  f a c t  i t  i s  Ag r i c h .  There i s  no obvious increase i n  As/Sb 
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Mean 

Au 1126 
Ag 46.5 

- 

r a t i o  w i t h  depth i n  the system. 

Secondly, each 'showing'  seems t o  have a unique 

geochemical expression. L a t e r a l  zonat ion between the 

showings seems b e t t e r  developed than v e r t i c a l  zonat ion w i t h i n  

t h e  i n d i v i d u a l  showings. This would support the idea t h a t  

each o f  the  showings i s  a separate e n t i t y  along a main t rend  

b u t  no t  necessa r i l y  a l l  fed from a common source. 

Also, t a l u s  f i n e  sampling r e s u l t s  are c o n s i s t e n t l y  t w i c e  

as enr iched as the geochemical response o f  s o i l  sampling. 

ii. Lithogeochemical  Surveys 

A t o t a l  o f  139 rock samples were c o l l e c t e d  and s e l e c t i v e l y  

analyzed f o r  Au, Ag, Sb, (+/- Hg, B i ,  T1, Pb, B, F l ) .  

d i s t r i b u t i o n  was: 

The sample 

Veins: 80 samples, inc luded a l t e r e d  quar tz ,  b u l l  quartz,  

Trachyte:  32 samples, i n c l  udes f l o w  banded, massi ve, t o  

Brecc ia:  17 samples; ma in ly  from 'Steep ' ,  'Mogul' and 'End' 

Basa l t :  7 samples; f resh ,  a l t e r e d  and cut  by t rachy te  

quar tz  amethyst and stockwork. 

h e a v i l y  a l t e red ,  p y r i t i c ,  s i l i c i f i e d ,  kao l in ized .  

Zones, minor sampling o f  Top Dome brecc ia .  

dykes. 

3 samples, 2 f e r r i c r e t e  w i t h  organic mat ter ,  1 
d e b r i s  f low (mud f l o w  from Top Dome). 

Other: 

A. Veins 

Top Zone 36 samples 

(Max.) St. Dev. Mean & 1 S t .  Dev. Mean & 2 S t .  Dev. AU/A9 
.92 o z / t  2345 3471 5816 24.2 
39 o z / t  95.8 95.8 145.1 
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Steep Zone 11 samples 

Mean (Max.) S t .  Oev. Mean & 1 S t .  Oev. Mean & 2 S t .  Oev. Au/Aq 

Au 81.36 230 ppb 92.25 173.61 265.86 9.1 
pm 12.5 21.45 33.95 

Mogul Zone 11 samples 

Mean (Max.1 S t .  Oev. Mean & 1 S t .  Oev. Mean & 2 S t .  Oev. Au/Aq 

Au 1039 5350ppb 1573 2612 4185 99 
Ag 10.5 23ppm 7.3 17.8 25.1 

P a r t i t i o n i n g  the  ve in  geochemistry w i t h  respect t o  t h e  

i n d i v i d u a l  'showings' c l e a r l y  demonstrates the ex is tence o f  

a t  l e a s t  2, poss ib l y  3 p rec ious  metal populat ions;  

a. Gold r i c h ,  s i l v e r  r i c h  ve ins a t  the Top Zone 

b. Gold r i c h ,  s i l v e r  poor ve ins a t  the  Mogul Zone 

c. Gold poor, s i l v e r  poor ve ins a t  the Steep Zone 

Th is  segregat ion p o s s i b l y  i n f e r s  a change i n  m i n e r a l i z i n g  

parameters over a pe r iod  o f  t ime. Perhaps the i n i t i a l  NE 

f r a c t u r e s  and ve in ing  associated w i t h  the  onset o f  p h r e a t i c  

b r e c c i a t i o n  was r e l a t i v e l y  prec ious metal poor ( i e  the low 

Au-Ag content  i n  t h e  Steep Zone). 

devel opment o f  metal bear ing f l u i d  convect ion c e l l  s, l a t e r  

v e i n i n g  was somewhat enr iched ( i e  go ld r i c h ,  s i l v e r  poor 

ve ins  a t  Mogul Zone). The f a c t  t h a t  the  Top Zone veins are 

anomalous i n  t h e i r  p rec ious  metal  content ,  t h e i r  a l t e r a t i o n  

and minera logy and t h e i r  o r i e n t a t i o n ,  s t r o n g l y  suggests a 

unique se t  o f  m i n e r a l i z i n g  cond i t i ons  r e l a t i v e  t o  e a r l i e r  

ve in  devel opment. 

With subsequent 
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I n  a convent ional  s i n g l e  c e l l  prec ious metal zoned model, 

t h e  Steep Zone would be uppermost i n  t h e  system, the  Mogul 

Zone in te rmed ia te  and the Top Zone r e l a t i v e l y  low i n  the  

system. Trace element geochemistry does not support  t h i s  

geometry. Again, i t  would appear t h a t  the  minera l i zed  

showings are  " i n d i v i d u a l "  phenomena along a general t rend  b u t  

a re  no t  p a r t  o f  a la rge ,  un i fo rmly  m ine ra l i zed  system. 

S p e c i f i c  s t r u c t u r a l  cond i t i ons  associated w i t h  Top Dome 

have produced optimum cond i t i ons  f o r  l oca l i zed ,  ep isod ic ,  

p rec ious  metal  r i c h  m i n e r a l i z a t i o n .  

6. Brecc ias 

Mean Max S t .  Oevn - - 
Au(ppb) 115.3 600 195.7 
Ag(PPm) 2.96 11.0 2.83 

Genera l ly ,  the  brecc ias  are  s l i g h t l y  enr iched i n  go ld  b u t  

have only  background s i l v e r  content. I n  p a r t i c u l a r ,  the  

Mogul Zone (600 ppb Au) and Steep Zone (550 ppb Au) b recc ias  

a r e  anomalous i n  s i l i c i f i e d  and p y r i t i c  samples adjacent t o  

q u a r t z  veins. 

severa l  samples had 3000-4000 ppb Hg, poss ib l y  i n d i c a t i n g  

exposure o f  a h ighe r  l e v e l  o f  b recc ia t i on .  The Mogul Zone 

and Steep Zone brecc ias  may have been the metal source f o r  

the  l a t e r  q u a r t z  veins. 

Top Zone brecc ias  are low i n  bo th  Au ti Ag b u t  

C. Trachytes 

Mean Max S t .  oevn - - 
Au(ppb) 51.9 300 74.1 
Ag(ppm) 1.69 9.9 2.23 
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The Hear t  Peaks Fm t rachy tes  are not s i g n i f i c a n t l y  

m ine ra l i zed  but  may have prov ided some o f  the  metal source 

f o r  l a t e r  m i n e r a l i z a t i o n .  

Top Dome t rachy tes  had the  o v e r a l l  h ighest  precious metal 

content. Sampling o f  t r a c h y t e  dykes c u t t i n g  the  b a s a l t s  

showed them t o  be very low i n  Au ( 5  ppb) and s i l v e r  

(.I PPm). 

c. Summary 

From l i m i t e d  sampling t o  date, a l t e r e d  c r y s t a l l i n e  quar tz  ve ins are 

t h e  main economic t a r g e t  on t h e  proper ty .  Large tonnage, low grade 

p o t e n t i a l  associated w i t h  e i t h e r  the  brecc ias  or t rachy tes  does not  

appear t o  be s i g n i f i c a n t  a t  t h i s  t ime. 
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11. RESULTS AN0 I N T E R P R E T A T I O N  

C. GEOPHYSICAL SURVEY 

VLF - EM 16 

a. I n t r o d u c t i o n  

The e n t i r e  49 l i n e  km g r i d  was surveyed us ing a Geonics VLF EM-16 

ins t rument .  A l l  readings were taken fac ing  g r i d  east a t  2% s t a t i o n  

i n t e r v a l s  along l i n e s  spaced lOOm apar t .  Hawaii was used as the 

pr imary t r a n s m i t t i n g  f requency (23.4 KHz). 

readings were recorded a t  every s t a t i o n  w i t h  the in-phase component 

subsequent ly f i l t e r e d  us ing t h e  Fraser  F i l t e r  Method. 

T i l t  and quadrature 

L ine  p r o f i l e s  are shown i n  F igures  9a-9d i n c l u s i v e ,  the contoured 

Fraser F i l t e r e d  data i n  F igures  9e-9h i n c l u s i v e .  

The purpose of the  VLF survey was t o  t r y  and o u t l i n e  a main 

s t r u c t u r a l  t rend  t h a t  might be c o n t r o l l i n g  t h e  o r i e n t a t i o n  and 

d i s t r i b u t i o n  o f  m ine ra l i zed  quar t z  veins.  It was i n i t i a l l y  a n t i c i p a t e d  

t h a t  p y r i t i c  b recc ia  bodies, weakly su lph ide  bear ing quar tz  veins and 

in tense c l a y  a l t e r e d  s t r u c t u r e s  i n  a near sur face environment would 

respond t o  a shal low pene t ra t i ng  survey. 

Topographic e f f e c t s  va r ied  across the survey. The southern p o r t i o n  

of t h e  g r i d ,  a l l  above t r e e  l i n e  from L ine  4+00N t o  3+00S was steep 

w i t h  t a l u s  slopes approaching 30-40". The c e n t r a l  p o r t i o n  i n  main ly  

sub-a lp ine t e r r a i n ,  had low t o  moderate r e l i e f  whereas the  nor thern  end 

of the  g r i d  was again steep a l p i n e  t e r r a i n .  
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The main s t r u c t u r a l  " t rend"  t o  t h e  quar t z  ve ins and between 

m ine ra l i zed  showings i s  approx imte ly  020'. Very few o f  the  drainages 

on the  p roper t y  have a s i m i l a r  o r i e n t a t i o n .  The main drainage, "Camp 

Creek", f lows wester ly .  Secondary drainages have a n o r t h  t o  northwest 

al ignment.  "Mogul Creek" i s  the  on ly  s i g n i f i c a n t  dra inage w i t h  a rough 

nor theas t  o r i e n t a t i o n .  

Depth t o  overburden and water t a b l e  v a r i e d  bo th  across the proper ty  

and du r ing  t h e  course o f  the  survey. Several areas have l o c a l l y  

perched water tab les ,  small catchment bas ins i n  saddles, etc.  The 

water t a b l e  dropped no t i ceab ly  between J u l y  1st  and mid-August. Wi th  

t h e  except ion o f  "Camp Creek", most o ther  drainages d r i e d  up between 

J u l y  1 s t  and mid-August. Overburden and t a l u s  cover va r ies  from 1 t o  

g rea te r  than 5m. 

Quar t z  ve ins  i n  the c e n t r a l  p a r t  o f  the  'Top Zone' s t r i k e  065'- 

looo, sub -pa ra l l e l  t o  the  o r i e n t a t i o n  o f  t h e  g r i d  l i n e s .  As no 

s i g n i f i c a n t  response was noted us ing  the  H a w a i i  frequency, a t e s t  

survey was run  on a nor th -south  l i n e  us ing  t h e  C u t l e r  frequency (17.8 

Khz). Again, no s i g n i f i c a n t  response was recorded. This was not  too  

unexpected as t h e  low percentage o f  d isseminated su lph ides i n  t h e  ve ins 

does no t  p rov ide  a good conduct ive source. 

b. P r o f i l e  Resu l ts  

Response over most o f  the  g r i d  was r e l a t i v e l y  f l a t .  However th ree  

areas had a s i g n i f i c a n t  conduct ive response and produced v a l i d  in-phase 

"crossover"  anomalies. These are:  
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i. Conductor A 1  

L ines  1+50N t o  2+50N; from S t a t i o n s  1+OOW t o  1+00 E. 

The conduct ive ax is ,  l oca ted  a t  approx imate ly  0+25E, 

s u b - p a r a l l e l s  the  t rend  o f  qua r t z  ve ins  i n  t h i s  area and extends 

f o r  about 10th along s t r i k e .  P r o f i l e s  suggest a sub -ve r t i ca l  

source a t  approximately 205m depth. A ground check showed the 

conduct ive a x i s  i s  assoc iated w i t h  a l m  wide s i l i c i f i e d ,  p y r i t i c  

t r a c h y t e  b recc ia  w i t h  a .3-.5m wide quar t z  ve in  along i t s  core 

ax is .  Rock geochem sampling o f  t h e  ve in ,  b recc ia ,  and t r a c h y t e  

gave the  f o l l o w i n g  r e s u l t s :  

- quar t z  ve in  outcrop; 300 ppb Au, 1.4 oz/ton Ag (No. 84069) 

- a l t e r e d  quar t z  ve in  t a l u s ;  4775 ppb Au, 8.4 o z / t  Ag. 
(No. 84119) 

- s i l i c e o u s ,  p y r i t i c  t r a c h y t e  outcrop; 300 ppb Au, 2.4 ppm Ag 
(No. 84110) 

- s i l i c e o u s  brecc ia  outcrop; 45 ppb Au, 1.1 ppm Ag 
(No. 84085) 

There i s  a l s o  a s i g n i f i c a n t  Au i n  t a l u s  f i nes  geochem anomaly 

across t h i s  area o f  100-200 ppb Au. 

ii. Conductor A2 

One hundred metres west of conductor A 1 ,  a lower magnitude 

response was recorded on L ines  1+00N and 1+50N a t  S ta t i ons  1+50W t o  

Ot50W. This  conductor may e i t h e r  be an b i f r i c a t i o n  o f  the  above 

conductor o r  a separate source. It appears t o  be sub -ve r t i ca l  b u t  

shal lower ,  poss ib l y  80m i n  depth, compared t o  the main conductor. 
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iii . Conductor B 

L ines  6t00N t o  7+50N; S t a t i o n s  13+00E t o  14t50E. The 

conduct ive a x i s  i s  a t  approx iamte ly  13+50 t o  14+00E and again 

sub -pa ra l l e l s  the  020' reg iona l  s t r u c t u r a l  t rend. L ine  p r o f i l e s  

suggest a sub v e r t i c a l ,  poss ib l y  steep e a s t e r l y  d ipp ing  source a t  

approx imate ly  95m depth. The conductor i s  associated w i t h  a 

sub-cropping stockwork q u a r t z  ve in  and brecc ia  zone w i t h i n  

i n t e n s e l y  kaol i n i z e d  t rachy te ,  l o c a l l y  r e f e r r e d  t o  as "Dog Dome 

S in te r " .  The we l l -de f i ned  conductor i s  very  l i m i t e d  i n  ex ten t ,  

r e l a t i v e  t o  the  a e r a l l y  ex tens ive  k a o l i n i t e  a l t e r a t i o n ,  and appears 

t o  be r e s t r i c t e d  t o  the  area o f  qua r t z  ve in ing.  Talus sampling o f  

t h e  quar t z  v e i n i n g  and stockwork y i e l d e d  low prec ious metal values 

but  h i g h  mercury, p o s s i b l y  i n d i c a t i n g  a h igher  l e v e l  lower  

temperature environment; 

- s i l i c e o u s ,  p y r i t i c  t rachy te ;  5 ppb Au, .1 ppm Ag, 130 ppb 
Hg (No. 84188) 

2.2 ppm Ag, 1000 ppb Hg, (No. 84189) 

Hg, (No. 84190) 

- p y r i t i c ,  chalcedonic  b recc ia ted  quar t z  ve in ;  50 ppb Au, 

- p y r i t i c ,  s i l i c e o u s  brecc ia ;  30 ppb Au, 3.7 pprn Ag, 2000 ppb 

- coxcomb quar t z  stockwork; 15 ppb Au, 16 ppm Ag, 850 ppb Hg, 
(No. 84191) 

S o i l  and t a l u s  f i n e  sampling across the area a lso  produced a 

spot anomaly; 120 ppb Au, 5 ppm Ag. 
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i v .  Conductor C 

L i n e  20+00N t o  21t00N from S ta t i ons  5+00E t o  6+00E, and, 

o f f s e t  s l i g h t l y  t o  the  east ,  L ines 18t00N t o  19tOON from s t a t i o n s  

4+00E t o  6+00E. The conduct ive response i s  very  broad suggest ing 

e i t h e r  conduct ive overburden or a r e l a t i v e l y  deep source. The axes 

s t r i k e  approx imate ly  020" and are lOOm east o f  the 'Mogul Zone' 

qua r t z  ve in  showing. 

There i s  a l so  a conduct ive response a t  the east end o f  L ines  

15t00N and 16+00N w i t h  an apparent good in-phase cross-over 

fea ture .  The conductor a x i s  t rends  045' across a pronounced 

topographic  depression. This  response i s  probably an "edge e f f e c t "  

over a h o r i z o n t a l  conductor,  most l i k e l y  conduct ive overburden as 

f u r t h e r  west on L ine  15+00N, a t  S t a t i o n  4+50E, the  in-phase 

s igna tu re  m i r r o r s  the  end o f  l i n e  response. The in te rven ing  

response i s  anomalously f l a t .  Also, t h e  l i n e  t raverses  up a smal l  

r idge ,  i nc reas ing  the  p o s s i b i l i t y  o f  conduct ive overburden. 

c. Fraser  F i l t e r e d  Resu l ts  

Conductors A, B, and C a r e  a l s o  s i g n i f i c a n t  Fraser F i l t e r  

anomalies. Conductor A i s  a we l l -de f i ned  ' d i p o l e '  anomaly o f  75m w i d t h  

w i t h  maximum values o f  56O. 

anomaly o f  o n l y  minor i n t e r e s t .  However, 1 5 h  south along s t r i k e  o f  

conductor A 1  i s  a strong, we l l -de f i ned  l i n e a r  f i l t e r  anomaly w i t h  a 

maximum peak o f  65O. 

1 ength. 

Conductor A2 produces a weak f i l t e r e d  

The anomaly has a 25m w id th  over a l O h  s t r i k e  
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Conductor B, a t  'Dog Dome', produced the s t ronges t  f i l t e r e d  anomaly 

on t h e  g r i d .  The anomaly has an average w id th  o f  75m over i t s  25Cm 

s t r i k e  l e n g t h  and a maximum peak o f  100'. 

Conductor C, a t  t h e  'Mogul Zone' showing i s  s i m i l a r  t o  Conductor A 

i n  t h a t  on ly  a p o r t i o n  o f  the  u n f i l t e r e d  anomaly i s  reproduced as a 

f i l t e r e d  anomaly. I n  t h i s  case, t h e  ' n o r t h e r n '  u n f i l t e r e d  anomaly gave 

a more s i g n i f i c a n t  response, a t t a i n i n g  a peak o f  67" over a 50m area. 

These are severa l  ' s p o t '  f i l t e r e d  anomalies and t rends t h a t  are no t  

assoc iated w i t h  obvious u n f i l t e r e d  anomal ies .  One major t rend occurs 

between l i n e s  6t00N and 10t00N a t  S t a t i o n s  4+00E t o  4t25E. Al though 

t h e r e  i s  no outcrop i n  t h i s  area, the  low order  anomaly approximates 

t h e  SW t r e n d  o f  t h e  main "Steep Zone" brecc ia.  The u n f i l t e r e d  in-phase 

response i s  h i g h  along t h i s  t rend  and occurs along a sharp break i n  

slope. Precious metal  geochem response across t h i s  t rend  i s  low. 

A s i n g l e  s t a t i o n  ' s p o t '  anomaly a t  L i n e  9t00N, 1t50E i s  associated 

A peak o f  w i t h  a h e a v i l y  k a o l i n i z e d  and s i l i c i f i e d  t rachy te  sub-crop. 

58' i s  50m upslope from a 2 ppm Ag, 215 ppb Au i n  s o i l  geochem 

anomaly. 

S i m i l a r l y ,  a co inc iden t  geochem-geophysical anomaly occurs a t  L i n e  

14t00N, 2+50E i n  'Camp Creek'. A t a l u s  f i n e s  sample w i t h  2 ppm Ag and 

550 ppb Au i s  assoc ia ted  w i t h  the  62' f i l t e r e d  anomaly. 

immediate v i c i n i t y  inc ludes  k a o l i n i z e d  t r a c h y t e  f l o w  and t r a c h y t e  

( t u f f )  b recc ia .  

Outcrop i n  the 

d. Conclusions 

i. There appears t o  be no s t rong c o r r e l a t i o n  between the 
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occurrence o f  qua r t z  ve ins and conduct ive response. The Top Zone; 

w i t h  a h igher  percentage o f  qua r t z  ve ins,  some minera l ized,  has no 

we l l -de f i ned  conductors. 

low su lph ides)  and change i n  o r i e n t a t i o n  t o  an e a s t e r l y  s t r i k e ,  

probably  p r o h i b i t  optimum response. 

The minera logy o f  the  ve ins  (h igh  s i l i c a ,  

ii. Areas o f  in tense k a o l i n  a l t e r a t i o n ,  i n c l u d i n g  t rachy te  

outcrop and ex tens ive  t a l u s  s lopes,  do not  have a s i g n i f i c a n t  

response. With steep slopes and l a c k  o f  sur face moisture,  the  c lay  

may not  be s u f f i c i e n t l y  wet t o  ac t  as a good conductor. I n d i v i d u a l  

anomalies w i t h i n  the k a o l i n  a l t e r a t i o n  zones are discernable.  

Apparent ly t he re  i s  not  enough c l a y  content  i n  the  quar t z  ve ins t o  

enhance t h e i r  low conduc t i v i t y .  

iii. There were no major subsurface " l i n e a r s "  detected by the 

survey. The lack  o f  a sur face  express ion o f  s t r u c t u r a l  con t ro l  t o  

t h e  quar tz  ve ins  i s  conf i rmed by the  r e l a t i v e l y  shal low pene t ra t i ng  

VLF survey. This  would suggest t h e  m ine ra l i zed  showings are  

l o c a l i z e d  events along a broad zone o f  tens iona l  weakness but are 

not  connected t o  a common f a u l t  o r  shear s t r u c t u r e  w i t h i n  detected 

depth. 

i v .  The survey conf i rmed 2 new sur face  showings; a minera l ized,  

s i l i c i f i e d  b recc ia  and quar t z  amethyst ve in  on the southwest f l a n k  

o f  Top Dome, and the  quar t z  ve in-s tockwork a t  "Dog Dome". The area 

around Dog Dome i n  p a r t i c u l a r  warrants  f u r t h e r  work. The survey 
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d i d  no t ,  however, s p e c i f i c a l l y  l o c a t e  any new ' b u r i e d '  t a r g e t s .  

F u r t h e r  VLF su rveys  on t h e  p r o p e r t y  a r e  n o t  recommended. 
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APPENDIX I 

Soil & T a l u s  Fine Geochemical Analyses  



Sai rp le  P r e p  A Q  hS Sb A u  ppb 
__- d e s c r  i D t k n  c o d e  D P R  ppm P p  K, F P + A A  

o i o o  o+oo  2 0 2  0-1 2 2  2.2 <5 - _  
_- O + O O  0 + 5 0 E  2 0 2  0.1 29 1 . 4  ’ ( 5  
-- 0400 1 + 0 0 E  202 0.1 2 4  2.2 <5 

O + O O  0+50W 2 0 2  0.1  6 5  4 . 4  ( 5  
G + O O  1 + O G H  2 0 2  . 0 . 1  50 3 . 0  (5 

_ _  
- _  



Sarrple  P r e p  Ag A S  
d e s c r i p t i o n  c o d e  PPW ppm 

___c ._ __ - - - . - 
1+00N O + O G  2 0 2  0.1 155 
1+00N 0+50E 2 c 2  1.7 2 1 0  
1+00N l + O O E  2 0 2  c. 1 2 2 0  
1+00N C+50H 2 0 2  1.5 3 2 0  
1 + 0 0 h  1+50W 2 0 2  3.2 8 2 0  

2 3 0  1+00N 2+50W 2 0 2  o . e  
l + O O N  1 + 5 0 E  2 0 5  1.2 6 5  
1+00K 2+COE 2 05 2.3 1 2 0  
1+00N 2 + 5 0 E  2 0 5  2.0 100 
1+00N 1 + O G W  2 05 1.9 130 
1+00N 2+CGkl 2 0 5  2.9 7 2 0  

~~ _ _ _ ~  

. 

S b  Au Ppb 
F A + A A  - PPm 

4.8 5 
13.0 30 

7.2 2 5  
8.2 4 5  

54.0 90 
85 .0  5 5  

8.4 15 
1 0 . 2  35 

9.6 2 0  
1 6 . 4  50 

390.0 55 



. 

Sarrp l e  P r e p  Ag AS 
d e s c r  i p t  i on c o d e  p p =  P D m  
2+CON 8 L O O  2 0 5  2.0 300 
2 + C O N  O+25E 2 05 1 - 3  90 
2+CON 0+50E 2 0 5  2.7 5 2 5  ' 
2 + C O N  0+75E 2 0 5  4.0 500 

2 + C O N  1+25E 2 0 5  4.3 7 0 0  
2+CON 1+50E 2 0 5  2.6 8 0 0  
2+CON 1+75E 2 0 5  2.7 4 7 0  
2+CON 2+OOE 2 0 5  2.7 3 8 5  

Z+CON 2+50E 205  3.3 2 2 0  
2+OON 2+75E 2 0 5  1.8 5 3  
2+OON 3+00E 2 0 5  3.4 2 2 0  
Z+OON 3+25E 2 05 2.7 2 4 0  

Z+CON 1 + C O E  - -  205. . 1-.9 . 4 3 5  

2+CON 2+25E .2 05 2. c ~ 5 9 0  

~ ~. Z + O O N  3+50E . .-. -~ - 2 0 5  3.2 2 0 0  
2+OON 3+75E 2 0.5 2.c 7 5  
Z+OON 4+00E 2 0 5  6.5 5 3  
2+OON 6+00E 2 0 5  0.2 1 5  
2+CON 7+00E 2 0 5  0. 1 1 2  

.- ~ 2+OON 8+.P_OE_ ~-~ . . ~ . ~ ? 0 5  0.1 1 7  
Z+CON 9+00E 2 0 5  0.1 10 
2+OON 10+00E 2 05 0.1 5 8 0  

' 2+OON 0+25W 2 0 5  1.7 1 5 0  
2+OON 0+50H 2 0 5  3.0 3 2 5  

Z+CON 1 + O O W  2 05 3 * 8  1 4 5 0  
2+QON 1+25W 2 0 5  1.0 2 1 0  
2+OON 1+50W 2 0 5  1.2 1 5 0 0  
2+CON 1+75W 2 0 5  0.3 1 3 5  

2+OON 2+25W 2 0~5- 0.2 1 8 5  
2+00N 2+50W 2 05 0.6 2 2 0  
2+CON 3+75W 2 0 5  0.1 24  0 
2+CON 4+25\ i  2 0 5  0.1 8 1  
2+CON 4+50W 2.05~. ~~ 0.1. 1 2  

2+CON 4+25E 2 0 1  0.6 5 3  
2+OON 4+50E 201' 0.2 3 6 0  
2+OON 4 + 7 5 €  201 0.1 55 
2+CON 5+00E 2 0 1  0.1 4 6  

2+CON 3+COW 2 0 1  1.0 6 7 0  
2 + O O N  3+25W 2 0 1  0.7 4 9 0  
2+0ON 3+50W 2 0 1  0- 7 4 6 0  
2+OON 4+00k' 2 0 1  0 - 3  3 6  

0.1 59  Z+CON 4+75k' 
2+OON 5+00H 

? + 0 03-P +75wp -. 2 0 5  . . . 2 . c  1 8 0 0  

2+OON 2+COW 2 0 5  ~~ C . 1 ~  ~ 2.0 o-. 

2+00N 2+75W -~ 21,1~-.. .. 2.3- - . -  7 2 0  .. 

2 0 1  ... .._ 
2 0 1  0.1 8a  

~ 

2+CON 1 0 + 5 0 E  2 0 2  0.1 2 9 0  I 2+C,ON 1 1 + 0 0 E  2 0 2  c.1 1 7 5  

Sb Au p p b  
ppm F A + A A  

_- 13.0 8 5  
8 . 0  45 

22.0 1 4 5  
17.0 1 6 5  

_ _  
_ -  
-- 

11.2 110 
25.0 1 9 5  
23.0 
21.0 
24.0 
38.0 
15.5 

6.0 
19.0 
2 0 . 0  
19.0 . 

8.6 
8.6 
1.7 
1.0 
2.5 
2.3 

50.0 
36.0 

160.0 
. .  9 1.0. 

370.0 
94.0 

470.0 
63.0 
13.0 
22.0 
21.0 
32.0 

9.0 
2.2 

5.4 
17.0 

3.6 
2.4 

.. 65.0 
60.0 
37.0 
37.0 

3.8 
2.6 
5.0 

43.c 
39.0 

1 5 5  
120 
1 7 0  
1 5 0  

60  
1 5  
6 0  
55  
4 0  

3 0  
( 5  
( 5  
<5 
( 5  
1 0  
60  
9 0  

1 6 5  
3 10 

50 
1 8 0  

25 
15  
25 
25 
10 

5 
5 

<5 
<10 

5 
( 5  
40 
3 0  
20  
1 5  

5 
( 5  

5 

10 

5 
5 



Sarrp l e  
description 
~ + O O N .  9 L + O O  
3 + 0 0 N  0 0 + 2 5 E  
3+00N 0 0 + 5 0 E  
3 + G C N  G 0 + 7 5 E  
3+00F: 0 1 + 0 0 E  
3+00R C 1 + 2 5 E  
3+00N C1+5CE 
3+00h '  0 1 + 7 5 E  
3+00N O2+CCE 
3+00R O 2 + 2 5 E  
3+00N C 2 + 5 0 E  
3+00h: 0 2 + 7 5 E  
3tCOh' 0 3 + C O E  
3+CFh: C 3 + 2 5 E  
3+OOh 0 3 + 5 0 E  
3 + 0 0 N  0 3 + 7 5 E  
3+001\' C 4 + 0 0 E  
3+00N 0 6 + 0 0 E  
3+00K 0 7 + 0 0 E  
3 + 0 0 N  10+COE 

3+OSN 0 4 + 2 5 E  
3 + 0 0 N  0 4 + 5 0 E  
3+001\' 0 4 + 7 5 E  
?+CON 05+00E 
3 + 0 0 N  O B + O O E  
3+00N 0 9 + 0 0 E  
3+00N 1 C + 5 0 E - - -  
3 + 0 0 N  1 1 + 0 0 E  
' + o a k  1 + 5 C k ,  
3 + c 3 i i  2+cc!-.  
3+CCN 2+SCh 
3 + O G f \  3 + C i k .  

.~ 

.. 

- .~ . 

3+00h' 3+50M 
3 + 0 0 N  4+00W 
3+00N 4+50W 
3+00N S + O O H  

12.2 : 9 0  
57.0 7 0  
23. C i 80 

P r e p  Ag 
code PPrr 

2 0 5  2 . 9 7  
2 C5 5.1 
2C5 4.7. 
2C5 8. e 

_ _  
-- 
-- 
_ -  

- ~ 

4.9 2 0 5  
2 0 5  4.6 

.- .- .- 

2 0 5  3 - 6  
2C5 3.3 
2 0 5  15.5 

5.6 2C5 

2 c s  4.6 
2 0 5  3.5 
2 C5 4.9 
2 0 5  2.6 
2 0 5  2.2 
2 C5 1.1' 
2 0 5  0.2 
2 0 5  0.4 
2 0 s  0.1 

- 
2 0 5  5. e 

2 0 1  0.e 
2 0 1  0.9 
2 0 1  0.3 
2 0 1  0.1 
2 0 1  0.2 .- - 
2 0 1 r  - 0.1 
2 0 2  0.1 

__ 
2 0 2  0 . 1 .  
2:: 5 c . 2 .  
2 c 5  0.1 
2 0 5  C.1 

c. 1 2 C 5  

.. 

. .  
2 0 2  0.6 
202 0.1 
2 0 2  0.1 
2 0 2  0.1 

A S  
Pam 

-2-1 c 0 
1 4 5 0  

690  
6 5 0  
t 2 5  
5 8 0  
4 0 0  
2 1 5  
2 5 0  
2 8 0  
2 4 0  
2 3 5  
170 
2 3 5  
1 6 5  

5 3  
5 0  
11 
353 

3 0  
4 1  ' 

490 
210  
99 
30: 

2 2 0  ~- - _ _  

2 9 0  
90 
90 
53 

5.8 
2.8 

20.0 
29.0 

_ -  
. .  

25.0 
9.0 

13.0 
7.2 

5 
5 

1 5  
2 0  
1 5  

4 0  
5 

. _ _  

- _  

5 
(5 
(5 
(5 



S a n p l e  
d e s c r i p t i o n  

4 + 0 0 t i  O + O O W  
4+COK 0+50W 
4 + 0 0 N  2+50W 
4 + 0 0 N  3+CCW 
4+OON 3 + 5 0 U  
4+COFi 4+COW 
4 + 0 0 K  4+50W 
4+00E: 5+00W 
L+CCI\ C i L E  
4+ccI\:  1+ '_P i .  
4 + G G N  1+5Gt .  
4 + c c I \  2+C2Ir 

P r e p  
c o d e  PPm 

2 0 2  4.3 
2 0 3  0.1 
2 0 2  0.2 
2 0 2  0.1 
2 c 2  0.2 
2 0 2  0.1 

202  4.5 - 

A S  S b. ' 
porn P P n  

7000 19o.c  
1800  280.0 

4 5  22. c 
6 5  7.0 

1 9 5  5.0 
6 3  4 . 7 
a 3  4.0 

Au p p b  
F A + A A  

5 00 
2 3 5  

( 5  
(5 
( 5  
(5 
<5 

2 C 5  
2 c 5  
2 C 5  

4 + 0 0 N  BL- 0 2 + 5 0 E -  2 0 5  
4 + 0 0 N  0 2 + 7 5 E  2 0 5  
4 + 0 0 t i  53+0CE 2 0 5  
4+001\' 0 3 + 2 5 E  2 0 5  
4 + 0 0 N  C 3 + 5 0 E  2 0 5  
4 + 0 0 N  0 3 + 7 5 E  2 0 5  
4 + 0 0 N  0 4 + O C E  2 0s  
4 + 0 0 N  1 0 + 0 0 E  2 05 

4 + 0 0 K  0 5 + O C E  2 0 1  
4+CON 0 6 + 0 0 E  2 0 1  
4 + 0 0 K  0 7 + 0 0 E  2 0 1  
4 + 0 0 N  0 8 + 0 0 E  2 0 1  
4 + 0 0 N  iJF+COE 2 0 1  

. .  
2.5 
2.7 
c.1 .. - 

1.5 
2.5 
1.S 
3.2 
3.4 
4.3 
1.4 
0.2 

c. 1 
0.1 
(2.1 
0.2 
c.1 

- _  
_ -  
- _  

- 
2 0 0  

4 3  
90 

3 5 0  
2 8 0  
2 2 5  

79  
160 

3 9 .  
8 5  

1 c 1  
1 6 5  
2 9 0  

.. _ _  _ _  
- _  _ _  

- _  _ _  
20 .0  10 
5.4. <5 

11.2 <5 
25.0 10 
34. c - 4 0  
23. C 3 5  

8.4 1 0  
1 - 6  (5 

3.0 (5 
5 ,  6 5 
7.0 (5 

14.0  10 
10.6 2 5  



Sarrple P r e p  Ag A S  S b  Au p p b  
d e s c r i p t i o n  c o d e  PPrr porn PPW _ _  _ _  205 2. f 

- -  _ -  
- 205 c. 1 

5+00N 0+50k' 202 6.4 3 6 0 0  8.8 
... _ ~ _  5+CDh 2 + C i l  

S + O O N  2+50W 2 0 2  0.4 90 9e.o 
5+00N 3+00W 202  . 0.1 77 5.5 
5+00N 3+50W 202 0.1 4 3  5.0 
5+00N 4+00U 202  0.1 3 3  3.2 
5+00N 4+50W 2 0 3  0.1 5 0  4.2 
5+00N 5+00W 202  0.1 5 7  4 - 0  - 

~ ~- ~~ -1 -- ---5+ 0 nL-02-E-  2 0 5 1.3 5 9  8.4 1-  5+CON 02+75E 2 0 5  2.5 33 7, c 
I . __- - .~ 

5 + 0 0 h m +  0 O E  2 0 1  1.5 2 6 5  48 .0  
5+09N 03+25E 2 c 1  (2.6 1 7 0  10 .0  
5 + C O N  0 3 + 5 0 E  2 0 1  1.0 2 7 0  28.0 
5+CON 03+75E 
5+CON C4+00E- 
5+0CN 05+00E 
S + C O N  OD+00E 
5+00N 07+OCE 
5 + O O N  08+OCE 
5+00N -09+OCE 
5+0ON 10+00E 
5+00N l l + O C E  
5+00N l Z + C O E  
5+00N 13+00E 
5+00N 14+00E 
5+OON 15+GOE 
5 + 0 0 N  16+00E 

201 
2 0 1  
201 
201 
201 
2 0 1  
2 0 1  
2 0 1  
201 
203  
2 0 1  
201 
201  
2 0 1  

c. 2 1 1 5 0  
0.2 4 1  
0.1 3 5  
c. 2 3 8  
0.2 25  
0.2 27 
0.1 65 
0.1 7 7  
0.1 1 4  
0.2 3 3  
c. 1 5 
0 ;1 83 
0.1 11 
0.2 1 7  

3.4 
1.7 
2.2 
2.2 
2.2 
1.8 
3. 8 
5.4 
3 . 4  
3.6 
0.8 
3 . 2  
0.9 
1.0 

_ _  
--  
_ -  
- -  

4 50 
5 

< 5  
( 5  
2 5. 

5 
( 5  ~... ~- . ~.. 

(5  
10 . -  - 

55  
5 

25 
(5  

5 
( 5  
10 

5 
( 5  
< 5  
10 
<5 
1c 
( 5  

~ - -  <5 
5 
5 



__- 
P r e p  Ag AS S b  Au p p b  

PPW ppm PPm 
Sarrp l e  

' F A + A A  - 
d e s c r i p t i o n  c o d e  

2 0 2  . 0.4 45 2.9 ( 5  6 + 0 0 N  4 + 0 0 H  
6 + 0 0 N  4 + 5 0 H  
6 + 0 0 K  5+00W 

L6+00P*  O2+50E 
L6+C!lR G2+75E 
L6+00:< (i?+OOE 
L 6 + 0 0 N  0 3 + 2 5 E  
L6+OO% 3 ? + 5 0 E  
L 6 + 0 0 N  0 3 + 7 5 E  
L 6 + 0 0 N  0 4 + 0 0 E  
L 6 + 0 0 N  0 5 + 0 0 E - -  
L 6 + 0 3 N  06+00E 
L 6 + 0 0 N  0 7 + 0 0 E  
L6+CON 3 8 + C O E  
L6+01)N 09+COE 
L 6 + 0 0 N  I O + C 3 E  
L 6 + 0 0 N  1 1 + 0 0 E  
L 6 + 0 0 N  12+COE 
L 6 + 0 0 N  1 2 + 5 0 E  
L 6 + 0 0 N  i 3 + 0 0 E  
L6+OON 13-+50E 
L 6 + 0 0 N  14+0OE 
L 6 + 0 0 N  1 4 + 5 0 E  
L 6 + 0 0 N  15+COE 

. ____ 

-~ __ . ~ 1 L 6 + 0 0 N  1 1 6 + 0 0 E  

2 0 2  0.2 
0.1 2 0 2  

2 0 1  2 T ~ 3  
2 0 1  3.4 
2 0 1  2.6 
2 0 1  1.8 
2 0 1  2.2 
2 0 1  0.8 
2 0 1  c. 1 20~l~--.. . 

2 0 1  0 . 5 -  
2 0 1  2.4.  
2 c 1  c.1 ' 

2 0 1  c. 1 
2 0 1  c. 1 
2 c 1  c. 1 
2 0 1  0.1 
2 c 1  c .  1 
2 0 1  1.3 
2c1 5 .c 
2 0 1  0.6 
2 0 1  1.c 
2 0  1 1.1 

. 

2 0 5 ~  -- -~ c. 1 . .  . ~- ~~~ ~ 

27 
2 2  

4 6 0  
1 8 0  
3 2 0  
1 2 0  
2 2 5  
1 4 5  

16 
94 
73  
2 5  
1 9 .  
3 3 .  

3 5  
1 0  
3 0  
3 5  

48 
6 3  
79 

v 

~ 13-0 

1 2  
~ 

1.9 
2. c 

29.0 
14.6 
20.0 

7. c 
1o.c 
11.4 

1.6 
5. b 
4.6 
2. c 
3.2 
1.8 
3-  8 
1.2 
6.2 
3.8 

15.0 
15.6 
11.4 
11.4 
1 8 . 4  

-~ 

4.3 

<5 
(5 
1 5  
2 c  
2 0  
1 5  
2 0  
2 5  
10 
2 0  
2 5  

5 
(5 

5 
2 0 .  
5. 

1 5  
5 & 

1 5  
5 

< 5  , . .  



d e s c r  i p t  i o n  code  
L7+GON O 2 + 5 0 E  2 c 1  
L 7 + 0 C N  0 2 + 7 5 E  2 0 1  
L 7 + 0 0 X  03+COE 2 0 1  
L 7 + 0 0 N  0 ? + 2 5 E  2 c 1  
L 7 + 0 0 N  03+50E 2 0 1  
L 7 + 0 0 N  0 4 + 0 0 E  2 0 1  
L 7 + 0 0 N  0 5 + 0 0 C  2 c 1  
L 7 + 0 0 N  0 6 + 0 0 E  2 0 1  
1 7 + 0 0 N  0 7 + 0 0 E  2 0 1  
L 7 + 0 0 N  08+COE 2 0 1  
L 7 + 0 0 N  0 9 + C 0 E  2 0 1  
L 7 + 0 0 N  10+COE 2 0 1  
L 7 + 0 0 N  1 1 + C O E  2 0 1  
L 7 + 0 0 N  1 2 + C O E  2 0 1  
L 7 + 0 0 N  1 2 + 5 0 E  2 0 1  
L 7 + 0 0 N  1 3 + C O t  2 0 1  
L 7 + 0 0 N  1 3 + 5 0 E  - -  2 0 1  
L 7 + 0 0 N  14+CO€ 2 0 1  
L 7 + 0 0 N  1 4 + 5 0 f  2 0 1  
L 7 + 0 0 N  15+COE 2 c 1  - __ - - -. - 

L 7 + 0 0 N  16+00E-- 2 0 5  I L 7 + 0 0 N  17+00E 2 0 5  

PPIT 
~ 

1.1 
0.5 
0.3 
1.6 
0.1 
0.2 
0.2 
c.1 
c.1 
c. 1 
0.1 
c. 1 
0.1 
0.1 
0.1 
3.4 
2.2 
0.8 
0.9 
0.9 

0.1 
0.1 

... 

A S  
PDm 

3 0 0  
1 3 0  

7 7  
8 8  
3 6  
5 3  
9 2  
3 6  
10 
1 5  
2 9  
36  
1 6  
11 
3 6  

110 
63  
6 1  
90 

8 8  

1 7  
1 7  
1 5  

S b  
PPV 

4 . 6  
. -  

1 3 . 6  
5. c 
8.2 
3.0 
3.4 
5.6 
2.4 
0.8 
3.8 
2.7 
3 - 0  
1-6 
1.1 
4.1 

19.0 
16.0 

9.4 
10.2 

5.2 

A u  p p b  

2 0  
1 5  
10 

5 
5 

1 0  
1 5  

5 
<5 
< 5  

5 
5 

<5  
( 5  
( 5  
3 0  
15 

5 
1 5  
15 

F A + A A  
.. 

L o p i e :  4.0 ( 5  
3.6 ( 5  Fred D: 
3.5 < 5  A.C. 



Sample P r e p  A S  S b '  Au p p b  
d e s c r i p t i o n  code PPW - VDm 

L8+OON 0 2 + 7 5 E  2 0 1  '1.3' 315 
~~ ~. .. .. 

L8+OO.V 0 3 + 0 0 E  - 2 c 1 -  - 0;4-  ~ 6 5  
L 8 + 3 0 N  0 3 + 2 5 E  2 0 1  0.1 6 1  
LB+CON 0 3 + 5 0 E  2 0 1  c. 1 5 c  
LB+OON 03+75E 2 0 1  0.1 4 1  
L 8 + 0 0 N  0 4 + 0 0 E  2 0 1  0.1 5 3  
L 8 + 0 0 N  0 5 + 0 0 E  2 0 1  0.2 -~ 1 2 5  
LB+OON 0 6 + C O E  2 0  1 0.1 130 
LB+OO!d O S + O O E  2 0 1  0.2 2 7  
LB+OON lC+COE 2 c  1 c.1. 3 G  
L 8 + 0 0 N  1 1 + O O E  2 c 1  0.1 2 3 -  

~ ~- 
2 0 5  1.1 2 e o  

L 8 + 0 0 N  07+COE - .  2 0 5  ~- ~- 0.2 7 
L 8 + 0 0 N  0 8 + C O E  2C5 c. 1 4 
L8+OON 17+COE 2 0 5  C.1 1 3 0  
LB+OON 18+COE 2 C 5  0.2 170 
+ + 

L 8 + 0 0 N  13+C3E 2 0 1  0.9 9 4  
L@+OON 1 4 + C O E  2 c 1  c. 1 63  
L 8 + a O N  15+C'JE 2 0 1  0.1 2 0 5  

2 c 1  c. 1 2 3 5  LS+OON 1 6 + O C E  
Le+OON 1 9 + C O E  . ~ ~~ . . .  ~~ - -2-01-- 0-3' 2 1 c  

~ 

ppm 
7;s -  

.-.. 

3 . 4 .  
3.5 
3.3 
4.2 
2.4 
4 . 8  

17.2  
0. B 
2.3 
1.3 

5. G 
0.8 
0.4 

15.4 
17 .C  

17. @ 
19.0 

6.4 
62. C 

130.0 
22.0 

( 5  30 (F3 
( 5  
< 5  

_ _  2 c  
4 5  
1 5  
1 5  
(5  

_ _  
_ -  
_ _  
_ _  



d e s c r i p t i o n  
L9+oON O + O O  

L9+00N O l + C O E  
L9+00N 02+50E 
L9+00:.1 02+75E 
L9+00N 0 3 + 0 0 i  
L9+00N 03+25E 
L9+00N 03+50E 
L9+00N 03+75E 
L9+00N 04+00E 
L9+00N 05+COE 
L 9 + 0 0 N- 0-6*0 OE 
L9+0CN 07+00E 
L9+00N 0 8 + 0 0 E  
L 9 + C O N  09+COE 
L9+00N 10+00E 
L9+00N 1 l + C O E  
L9+00N 12+00E 
L9+00N 13+00E 
L9+00N 16+00E 

L9+00hl 18+00E 

- 

L9+OON 17+COE 

c o d e  PPrr ppm PPW F A + A A  

2 c 1  2. c 9 1 5  28 .0  215 
2 0 1  0.7 200  6.8 4c 
2 0 1  c. 1 6 5  3.  t ( 5  

2 05 0.9 a 9% 8.0 --- - --- 
_-_r.  - 

20 1 0.1 
2 0 1 ~  ' -  . c. 2 
2 0 1  0.1 
201  c. 1 
2 0 1  0.1 

0.1 2 0 1  
2 0 1  - O i l  
2 0 1  0.1 
201  0.2 
2 c 1  0.1 
2 0 1  0.1 
201 0.5 
2 0 1  0.4 
201 0.1 
201  0 .2  
201  c.1 
201  c. 1 

~ 

c.1 
n5 

L9+00N 19+COE 2c1 
- - - - - 7 - 9 m N  (12 + c o t  1.0- - 

~~ 

6 3  3.2 
6 1  3 .  c 
7 3  
59 
5 3  
5 5  
27 
29 
2 9  
3 9  
36 
57 

250 
635 
1 5 5  
1 7 5  

1 5  
1 2  

-85- 

4.8 
3.2 
5.8 
2.6 

2.2 
3.4 
2.4 
2 . 4  
8. @ 

19.0 
34.0 
57.0 
78.C 

7.0 

4. a 

< 5  
( 5  
< 5  
( 5  
( 5  
( 5  
<5  
( 5  
<5  
<5 
<5  

5 
50 
90 
<5 
( 5  
( 5  

51.C ( 5  
-3Tf-- 3 0 -  

L9+00N 02+25E 2 05 1.1 220 4 . 2  20 
L9+00N 1 4 + C O E  2 05 1.5 610  30.0 25 
L9+30N 15+00E 2G5 0.7 1 6 5  15.6 2 5 .  

2 05 1.3 L e  -lTd. . ... - 5.2 .. ~~ _._ ~~ 

7 1 0  -~ ... ~ 
~.. ~ . .  . . 

L9+00N 0 1+COt: 

a 



- 
S a F p  1.e P r e p  Ag A S  Sb Au p p b  

F A + A A  
. ~ ~- - ZX -- pprr ~ ... d e s c r  i p t i on c o d e  pprr p p m  

L10+00N 02+CCE 205 0.6 860. 19.6 
LlO+CON 03+OCE 
L10+00N 03+25E 
LlO+OON 03+5CE 
L10+00-N 03+75E 
L10+00N 14+0CE 
LlC+OON Ol+OOT 
LlO+OON 02+25E 
LlO+OON 02+5CE 
LlO+OON 02+75€ 
L10+00N 04+OCE 
L10+00N 04+25E 
LlO+OON 04+5CZ 
L10+00N 04+75E 
L10+00N 05+CC: 
LlO+OON 13+C3E 
~ 1 0 + 0 0 N  15+0C: 
LlO+OON 16+OC;E 
LlO+OON I7+CCE 

~~~~ .. ~~~~ - 

.~ 

205 0.7 
205 0.2 
205 0.9 
2C5 0.6 
2C5 0.3 
201 0.4 
201 0.1 
2c1 0.2 
201 - - 0.1 
2c1 0.3 
201 0.1 
20 1 c. 1 
2@1 0.1 
201 - - - -  0.1 
201 c.7 
201 c.  2 
2c1 0.1 

435 
120 
255 
71 
21 

5 0  
63 
67 
55 
41 
38 
39 
33 
170 
97 
79 

-- - 
8 3- 

-~ 

5.0 
5.6 
5.2 
3. c 
4.2 

10.6 
3.6 
3.8 
3 . 1  - 
2. G 
2. c 
1.4 
2. c 
3.0 

29.0 
32. C 
25.0 

. ~ 

~ 

- 
35 
5 
45 
20 

15 
10 
5 

- - - 5  
<5 
( 5  
5 

(5  
(5 
25 
5 
10 

-I -5% 

_ _  L10+00N 19+50E 201 0.1 7 1.2 < 5  
L10+00N 19+00E 201 c. 1 6 1.0 <5 
L10+00N 19+50E 201 0.3 l 0. e -  <5 

_-  
_ _  



L l l + C O N  O2t50E 
L 1  l + O O N  C3+25E 

L11+00N 05+00E 
L l l + O O N  - 0 3 + 6 0 €  

L11+00N 02+75E 

L11+00N 0 3 + 5 0 E  

-. 

L11+00N O Z + C C E  

L11+00N 03+00E 
L11+00N 03+75E 

- L l l + O O h l  04+00E 
L l l + O O F ;  04+25E 
L l l + O O F ;  0 4 + 5 0 E  
L i l + C O N  04+75E 
L11+00N 13+GOE 
L11+00N 1 4 + O C E  
L11+00N 15+00E 
L11+00N 16+00E 

L 1  l + O O N  17+50E 
L11+00N lE+00E 
L l l + O O N  16+50E 
L11+00N 19+00E 

L11+00N 1 7 + 0 0 €  

L l l + O O N  19+5C: 

55- P r e p  A Q  
d e s c r i p t i o n  c o d e  PPrr 

c i i + o o h l  O Z + Z ~ E  205  0.2 

__ 

205 0.3 
205  0.9 
2 0 5  1 . 2  
205  0.4 

201  0.6 
201  0.4 
201 C . 6  
201 c. 1 
2 0 1  0.2 
2 0 1  0.2 
201  0.1 
201  c. 1 
201 c. 1 
201 0.1 
2 0 1  0.1 
201  0.1 
201  0.1 
201 c. 1 
201 0.1 
2 0 1  c. 1 
201 0.1 
201  c. 1 

201 - c-. 1 

A S  
PDm 

9 1 0  
920 
3 4 5  
2 4  C 

7 1  
46  

2 5 0  
2 4 5  
265 

77 
7 3  - 
33 
35 
2 4  

4 
9 

11 
1 4  
11 

9 
10 
1 0  

6 
3 

PP rr 
15.6 
11.4 
16.0 

3. E 
4.0 
2.4 
9.4 
6.8 
7.0 
3.4 

2.2 
2.4 
1.8 
1.4 

- 2;c 
2. c 
5.0 
1.3 
1.0 
1 . 2  
0.6 
0.9 
0.9 

--2: 4-- ~~ ~ 

F A + A A  

c w  
15 
35 
10 

<5 
35 
60  
30 

5 
1 0  
1 0  

5 
5 

< 5  
< 5  
< 5  
(5  
<5 

5 
< 5  
( 5  
( 5  
< 5  

.. ~ 

S b  A U  p p b  

_. 



Sara le 1-7 descri p t i o n  
L 1 2 + C O N  C 2 + O O E  
L 1 2 + C O N  C2+25E 
L 1 2 + C O F i  02+50E 
L l 2 + C O N  O2+75E 
L l 2 + C O N  G3+00E 
L12+00N 03+25E 
L12+CON 03+50E 
L 1 2 + C O N  03+75E 
L 1 2 + O O N  04+3OE 
L 1 2 + C O N  04+5CE 
L I 2 + C O K  04+75E 
L 1 2 + C O N  05+00E 
L12+CON 17+00E 
L i z q c o h ’  o i + c o E - -  
L 1 2 + C O N  04+25E 
L12+09N 13+00E 
L 1 2 + C O N  1 4 + O C E  
L12+CON 15+COE 
L 1 2 + C O K  16+00E 
L 1 2 + C O N  1 6 + 5 0 E  
L 1 2 + C O N  17+5CE 
L ~ ~ + C O N  i e + o o E  
L12+CON 18+50E 
L12+00N 19+50E 

P r e p  
code 
205 
2 0 5  
205 
2C5 
2C5 
2 0 5  
205 
205 
2 0 5  
205 
205 
2 05  
205  

201  
201  
201 
2 C l  
2 c 1  
201  
201  
201 
201 
201 

. .  
501 

P P K  
0.4 
0.3 
0.8 
0.3 
0.8 
1.0 
c - e  
1.3 
0.8 

- 0.5 
1.1 
0.7 
c. 1 
0.2 
1.0 
c.3 
c.1 
c.1 
c. 1 
c. 1 
c. 1 
0.2 
c. 1 
0.1 

.. . 

A S  S b  AU ppb 
P P K  P P T  F A + A A  
94 5.2 15 

3 8 0  6.6 40 
34 5 10.6 45 
9 2 0  10.6 80  
2 6 5  4 . 4  35 

1 8 5  3. c 50 
2 5 0  4 -  0 30 
3 2 0  5-  2 30 
2 0 0  4 - 4  

- - - - - - 2 5  -. 

185 3.4 25 
~~ 1 5  ~ ~. 6.2. < 5  

1 0  1 4 5  4.0 
4 7 5  9.4 50 

3 9  4.4 < 5  
4 0.6 (5  
4 0.8 < 5  

10 1.3 < 5  
97  3.8 < 5  
1 0  1 . 4  < 5  
1 2  0.7 ( 5  

3 0.4 (5 
3 0.8 (5  

1 3 5 0  s.2 

7 3  3.2 cia 
.. ~. .. 

.. . 



. .  - 
. Sa irp'l e P r e p  A Q  A S  S b  Au p p b  

d e s c r  i p t  i on c o d e  PD" porn DP" F A + A A  - . -~ _ _  L 1 3 + 0 0 N  O2+OCE 2 0 5  1.0 t 1 5  5.2 
L 1 3 + 0 0 K  O2+25E 2 0 5  1.1 1 1 5 0  i 7 . a  & Copies t( 
L13+CON C 2 + 5 0 E  2 0 5  0.9 770  7. c 
L 1 3 + 0 0 K  0 2 1 7 5 E  2 C 5  1.5 1 4 0 0  20. c . d o -  
L 1 3 + 0 0 N  C 3 + 0 0 E  2 0 5  1.7 1 5 5 0  i 6 . e  m. 
L13+00Fi  C 3 + 2 5 Z  2 C 5  1.c l 2 0 C  9.C 

2 0 5 ~ -  C. 8 1 0 0 0  6. f! .u 
L 1 3 + 0 0 K  0 3 + 7 5 E  2 0 5  2.6 1 1 5 0  13.c  ao; 
L13+00F;  04+OGE 2 C 5  0.3 1 4 0  3.9 ( 5  
L 1 3 + 0 C K  0 4 + 2 5 E  2 C 5  0.3 2 4 5  4.6 5 
L 1 3 + 0 0 N  C 4 + 5 0 E  2 C 5  0.7 3 3 0  6 .6  5 
L13+0cJN 0 4 + 7 5 €  2 0 5  0.6 2 @ 5  4.c 
L 1 3 + 0 0 N  05+00E 2 0 5  0.4 2 1 G  4.2 
L 1 3 + 0 0 N  ~ 1 7 + 0 0 E  2 C 5  c. 1 1 8 0  7.6 3 0  
L 1 3 + 0 0 S  O l i O C E  2 0 1  c. 1 5 1  6.8 c 5  
L 1 3 + 0 0 K  1 6 + 0 0 E  2 0 1  c.  1 4 0.5 c 5  
L 1 3 + 0 0 N  l t + 5 G E  2 0 1  c. 1 1 2 0  6.2 1 5  
L 1 3 + 0 @ N  1 7 + 5 0 E  2 0 1  0.1 3.c < 5  

Fred D: 
A.C. 
F. C. 

223, P.H L 1 3 + 0 0 N  0 3 + 5 O E  

L-- 

_ _  
_ _  
_ _  
_ _  & 

. _ -  
_ _  
- _  
_ _  



d e s c r i p t i o n  
L 1 4 + 0 0 N  O l + C C E  

_ _  - 
S a r r p l e  P r e p  Ag A S  S b  A U  p p b  

c o d e  PPrr P P r  PP IT F A + A A  
2 0 1  c. 1 77  5.8 1 0  

... ~- _ -  
L14+CC)N 0 3 + 5 C E  
L 1 4 + 0 0 h l  0 3 + 7 C E  
L 1 4 + 3 3 N  0 4 + 0 0 E  
L 1 4 + 0 0 N  C 4 + 2 5 E  
L 1 4 + 0 0 N  C4+5CE 
L 1 4 + 0 0 h  05+CCE 
L 1 4 t 0 0 N  14+OCE 
L14+001\ '  15+OCE 
L 1 4 + 0 0 N  1 6 + C C E  
L 1 4 + 0 0 N  1 7 + 0 0 E  
L 1 4 + 0 0 N  18+0C'c 
L14+OON 19+COE 

L 1 4 + 0 0 N  0 2 + 5 0 E  
L 1 4 + 0 0 N  C2+75.5 
L 1 4 + 0 0 N  0 3 + 0 0 €  
L 1 4 + 0 0 N  0 3 + 2 5 E  
L 1 4 + 0 0 N  13+COE 

2 0 1  
2 0 1  
2 0 1  
2 c 1  
2 0 1  
2 0 1  
2 0 1  
2 0 1  
2 0 1  
2 0 1  
2 c 1  
2 0 1  

2 0 5  
2 C 5  
2 0 5  
2 0 5  
2 0 5  

0.5 5 3 5  
c.3 2 0 c  
0.5 3 4 5  
c.2 1 4 5  
c. 1 1 8 0  
0.5 8 1  
0.2 2 5  
c. 1 3 6  
0.2 2 4 5  
0.3 1 9 0  
c. 1 5 0  
0.1 8 5  

2 . c  6 3 0 0  
1.6 25CO 
3.4 8 4 5  
1.c 3 4 0  
c. 1 17 

14.2 
10.2 

7.0 
3.5 
5.2 
4.c 
4.9 
7.4 

17.2 
11.2 

4.8 
35.0 

1 0 5 . 0  
26.C 
9.0 
6 . 8  
2. c 

7 5  
2 5  
4 0  
3 0  
10 
2 0  
( 5  
( 5  
3 0  
4 5  
10 
(5 

5 5 . 2  
1.943, 

5 5- 
4 0  
( 5  



. .  

Sarrple P r e p  A S  S b  

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

- 2 0 5  
2:i 
2 s 2  
z c  2 
2 c 2  
2 c 2  
2 c 2  
222 
2c2 
2 c 2  
2 c 2  
2 9 2  
2 9 2  
202 
202 
232 

__I-- 

.. .. 

7.7 
C . 1  
T. i 
" - 4  
c. . 3 
,. . 4 

2 . 4  
Y .  1. 
c.3 
c .  1 
c.2 
c.: 
c.1 
c.2 
0.: 

__ 

,. 
c - -  
C I .  < 

- 

PPm 
3 7 .  c; 

: 3 C . C  
l . ?  
2 . 4  
7 . t  
I . '  
1.c 
7.c 
3.6 
1.1. 
0.4  
3 . 4  

-. . - 
~- 

c. 3 
c .  5 

~ ~. 

0 .  c 
C . C  
C.4 



i s 5 

i t 2  
z t2 
2 c 2  
2 z z  
2 2 2  
2 c 2  
2 2 2  
2ci 
2 c 2  
2 c 2  
2 2 2  
2 i 2  
2 c 2  

z CZ 2 ^ 0  

- > 3  
5 7  
0: 
6 5  
19 
1 2  
17 
1: 

10 
15 

- 2 2  

~~ 

S b  
PP 

1 1 5 . c  
5 4 . c  
1 5 . c  
1 s . t  

3 2 .  c 
0, t 

1 C . 4  
32.C 
17. C 

b.  3 
1 0 . 2  
1 1 . 4  
1 z . c  
1.4 
1.7 

-.- 

e . 4  

A U  ppb 
F A + A A  

1 5  
5 

<5 



S a s p  l e  P r e p  Ag A S  Sb 
d e s c r i p t i o n  c o d e  PDK P D m  P P P  r 1 7 + 0 3 i t T F O  0 2 0 7 c  - r r 3 7 - - -  3m 1 17+00N 1+00E ~ 205 1.0 1 4 0  49.0 

~~ ~~ .. 
I 1 7 + 0 0 N  2+00!5 2 0 2  0 - 3  300 87.0 

1c _. 
5 

15  



Sarrp l e  P r e p  Ag AS S b  
P P W  

18+00N O + O C  2 05  1 -7 610  76.0 
18+00N 2 + O O E  205  2.c 420 61.0 
18+00N 2+25E 205 1.9 1500 89.0 
18+0ON 2+50E 205 0.9 510  55.0 
18+00N 3+25E 2 05  0.4 240 59.0 
16+00N 3+75E 2 05 0 . 2  1 2  9 - 0  
18+00N 4+25E 205 0.1 1 2  14.0 
18+00N 4+50E 2 0 5  0.1 1 5  9.0 
18+00N 4+75E 205 0.3 29 8.0 

~- description c o d e  PPTT P D m  - 

-- 
~. - < 5  . .. - 18+00N ~ .~ 6+00E . . 2 0 5  5 9  21 .0-  

18+00N 1+00E 2'0 2 4.1 300 83.6 l o  
.. . 

0.1 
~~ . . . - -- 

_ _  18+00N 2+75E 202 2.c 260  67.0 15 
1 8 + 0 0 N  3 + O C E  2 0 2  0.1 2 4 0  100.0 5 
18+00N 3 + 5 0 E  202 0.1 5 1  10.0 (5 
1 8 + 0 0 N  4+00E 2 0 2  0.2 I 35 8. t <5 
18+00N 5+00E 2 02 0.1 1 9  10.4 ( 5  
18+00N 7+00E 202 0.2 29 8 .  e (5 

_- 
_-  
_ _  
_ -  
_ -  



Sarrple P r e p  49 
d e s c r  i p t  i o n  
19+00N O + O O  2 0 2  0.1 
19+0ON 3 + 0 0 E  2 0 2  1.7 
19+00N 3+25E 2 0 2  1.1 
19+00N 3 + 5 0 E  2 0 2  0.6 
19+00N 3+75E 2 0 2  0.3 

0.4 19+00N 4 + 0 0 E  2 0 2  
19+00N-  4 + 7 5 E  2 c 2 -  0.1 
19+00N 5+00E 2 0 2  0.1 
19+00N 6 + O O E  2 0 2  0.1 

PPlr - c o d e  _ _ _  

.- 

0.1 - 19+00N 7 + 0 0 E  2 0 2  1 ~~ - I 19+00N 1 + 0 0 E -  -- 2CS 0.a 
19+OCN 2+OOE 2 05 0.2 
19+00N 2+25E 2 0 5  0.2 
19+00N 2+50E 2 05 0.4 
19+00N 2+75E 2 0 5  0.5 
19+00N 4+25E 2 0 s  0.1 
19+00N 4+50E 2 0 5  0.1 

A S  
PPrn 

7 7  
2 1 5  
2 3 0  

1 4 0  
5 1  
1 6  
17 
2 7  
53  

4 a  

1 0 5  
1 2 0  

9 4  
2 0 0  
1 4 0  

1 4  
7 

~ 

S b  Au p p b  
PPW F A + A A  

11:s 5 
49.0 15  
49.0 10 
13.6 (5 
27.0 5 

(5 13.4 
3.6 (5 
5 . 0  (5 
5 . 2  <5 

11.8 (5 
33.0 1 0  - 
44.0 15  
30.0 5 
24.0 10 
19.5 (5 
13.5 5 
12.5 (5 

-~ - 



S a n p  l e  P r e p  Ag ~ 

-~ d e s c r i p t i o n  c o d e  PPrr 
I I  2 O + O O N  O+OO 202  0:1 

~ 

2 O i O O N  1+00E 
2 O + O O N  4+00E 
2 O + O O N  4+25E 
2 O i O C l N  4+50E 
2 O + O O N  4+75E 
2 O + O O N  5 i O O N  
2 O i O O N  6+OOE 

- 2 O i O O N  7+00E 
2 O + O O N  2+OOE 
2 O i O O N  2+-F5E- 

2 O + O O N  2+75E 
2 O + O O N  3+00E 
2 O + O J N  3+25E 
20+3GN 3+50E 
2 O i O O N  3+75E 

2 O i O O N  2+50E 

.. 

. 
202  
202  
2 0 2  
202  

202  
2 02 
202  

~ 2 02 

_ _  
205  
205  
2 0 5  
2 0 5  
2 C5 
2 0 5  
2 05 
205  

1.5 
3.2 
0.4 ’ 
0-2  
0.1 
0.3 
0.1 
0.1 

0.5 
0.7 
0.1 
1.6 
0.5 
1.8 
1.7 
0.5 

A S  
PPrn 

1 2 0  
us! 
3 2 0  
1 4 0  

7 5  
11 
6 3  
2 5  
11 - .  

1 2 5  
200  
1 0 5  
215  
1 5 5  

1 2 0 0  
340  
440 

S b  
PP rr 
20.0 
60.0 
60.0 
26.0 
36.0 

3.0 
21.0 
4.0 
2.8 .. --- 

27.0 
3 1.: 0 
26.0 
36.0 
26.0 
75.0 
54.0 
68.0 

- 

~ 

b u  p p b  
F b + A A  

20 
35 
2 0  

5 
(5 

5 
< 5  
<5 
<5 
5 

~- 

1c 
5 

( 5  
5 

10  
10 
1c  



. .  

S a m p l e  P r e p  A S  S b  Au p p b  
F A + A A  

5 
2 0 2  0.1 15: - -  _ _  . ~ ~~ 

d e s c r i p t i o n  c o d e  P P r  PDIT P P r  
il +T - o r r - - - - - I  

2 l f C O N  1+00E 202 0.1 107 5.7 _ _  n ~ + m N  
~. ~~~ 21+00N 2 + C C E  2 0-5-- 1.e 860 53.0- _ -  

21+00N 2+25E 
21+00N z+%oiE- 
21+00N 2+75E 
21+00N 3+00E 
21+00N 3+25E 
21+00N 3+50E 
21+00N 3+75E 
21+00N 4+00E 
21+00N 4+75E 
21+001\' 5+00E 

~- - 205 
205 
205 
2 05 
205 
2 05 
205 
205 
205 
205 

-. 

.. - .. 

0.6 
~ 

0.5 

0.7 
2.6 
3.2 
3.2 
2.7 
0.1 
0.1 

0.7 

21+OCN 4+25E 2 02 0.1 
21+00N 4+50E 202 0.1 
21+0CN 6+00E 2 02 0.1 1 2 1 + O O N  7 + 0 0 E  202 0.1 

130 26.0 
1 as 30.c 
230 31.0 
185 28.C 
1400 96.0 
630 135.0 
830 330.0 
360 250. C 
150 61.0 
200 48.C 

230 105.0 
180 240.0 
51 19.0 
39 10.3 

5 
5 

15 
10 
25 
10 
15 
5 
5 

25 
5 
5 

<5 
(5 



P O T  
~ __ d e s c r  i p t  i on  c o d e  P P K  

22+OON l+OOE 2 0 2  0.1. 4 3  
2Z+OON 2+COE 
22+OON 3 + 0 0 E  
2Z+OON 3 + 2 5 E  
2Z+OON 7 + 0 0 E  

22+OON 0 + 2 5 E  
ZZ+OON 2 + 2 5 E  
ZZ+OON 2+5CE 
2 2 + 0 0 t i  2+75E 
22+OON 3 + 5 C E  
Z2+OON 3 + 7 5 E  
Z Z + O O h '  4 + C C E  
ZZ+OON 4 + 2 5 E  

2 2 + 0 0 N  4 + 7 5 E  

22+OON 6 + 0 0 E  

22+OON 4 + 5 C E  

2 2 + 0 0 N  5 + 0 0 E  

2 0 2  
2 0 2  
2 0 2  
2 0 2  

2 05 
205 
205 
-205 
2 05 
205 
2 05 
2 0 5  
2 0 5  
2 0 5  
2 0 5  
2 05 

c. 1 
1.2 - 
0.8 
0.1 

1.3 
1.2 
1.1 
0.6 
2 . 4  
5 . 4  
2. c 
0.8 
1.7 
0.8 
1.5 
1.8 

- 

99 
5 7 5  

2 7  
5 1  

- 

3 5 5  
380 

- 255 
2 6 0  

& 
4 a o  
2 9 0  
570  
35 5 
2 6 0  
470 

S b  
OPA 

16;O 
21.0  
52. C 

3.8 
8.4 

78. C 
43.0 
43.0 
3 3 . 0  
93.0 

230.0  
58.C 

270.0  
140.0 
210.0  
210.0 
190.0 

(5  
<5 
2 5  

5 
( 5  

1 5  
2 5  

2 0  

15 
10 
2 5  
2 5  
2 5  
1 5  

a9 

. 



>ar.L! t 2  r r e o  115 - X I -  > D  L U  D O C  
t A + A A  

7 -~ _ -  
d e s c r  i p t i c n  c o d e  P 0 r. P P f i  PPK 

c4-m >+m ‘ t u .  I --1 I Lir L 3 L .  U 

2-x mr- 2 0 2  0 .-1- ~ , 6 5  m--- < 5  
24+00?4 7+00E 2 0 2  0.1 12 7.5 <> 
2 4 + 0 0 N  8+00E 2 0 2  0.1 1 4 0  9.3 (5 
2 4 + 0 0 N  9+00E 2 0 2  0.1 1 2  9. c ( 5 ,  

~ .. ~ 
- ... ~ .- -~ _ -  

_ _  
_ _  
_ _  



Sarrp l e  P r e p  A Q  A S  
p a rr 

:5+0r):i 3+u3E 2 C 5  0.6 llC0 
.~ d e s c r i p t i o n  c o d e  PPrr 

25+30:4 1 + U O E  205 0.9 760 
2 5 + 0 O N  i + U O E  2 05 0.9 410 
Z5+0CN 3+UOE 2 G5 0.8 540 

- 2 4 0  
4 6  

~. ! 2 5 + 0 0 N  4+00E 205 0 .-3 
0.1 I i 25+00N 5 + 0 C E  2c2 

I 2 5 + 0 0 N  6 + O O E  202 0.1 20 
. - - . . . . . ~~ 

i 

S b  A U  vpb--- 
PP IT F A + A A  

1 1 5 . C  13 
40.3  2 0  
3 3 .  c 10 
3 6 . 0  3 
34 .c  5 
10.2 <5 
5.2 < 5  



S a m p l e  P r e p  
description c o d e  

26+00N 1+?CE 205 
2 6 + 0 0 N  O + O O E  202 
2 6 + 0 0 N  2+OOE 202 
Z6+0SN 3 + 0 0 E  202 
2 6 + 0 0 N  4 + 0 0 E  2 0 2  
26+00N 5 + 0 0 E  2 02 

.- 
Ag 

P P T  
0.7 
0.1 
2.2 
0.2 
5.1 

- 0.3 

... 

~- 
A S  S b  

PDIT: PP" 
1200 170. C 

2 0 0  52. c 
870 35.0 
180 62.C 

1100 25'2.0 
30 e .  c 



A P P E N D I X  I1 
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I Appendix Rock Geochem Samples & D e s c r i p t i o n s  Page 1 of 10 

To : From : PROJECT : Hart DATE: 1983 
1 1 . _- 

DESCRIPTION - REMARKS 

I 

I 

I 

ppm 

A s  

19 

260 

- 

720 

LLPC 
L l O C  - 
UM 

L650 

!600 

-100 

- 350 

870 

- 

- 

- 

35 an widc Quart z vein 5 9.2 

10 cm wide vuggy. grey quartz vein 15 1.6 

z vein 620C 16.q- 15 an wide vuqw to crystalline uuart 

I 

i 
I 065 IFF::: 

.- 

I I I 1 I l l  

R ES U LTS 

25 400 I$ 
I-- ---+-+- 

, 
i 

-t- 

I 

I 

J 
I 



i Page 2 of 10 
- -  

1983 1 To: From : P R O J E C T :   art D A T E :  
I I I 

U T M  

E N 
S A M P L E  N.. LOCATION D E S C R I P T I O N  - R E M A R K S  PBb 

Au 1 
I ' 

(84 

: 066 
I 

Top Zone 
70 80 an w i d e  grey crys talline quart z vein --- N. Face -_ - _ _  

I 

I 

I 

I 

. I  

L. 2+75 N 
n+>CIE 

Steep Zone 

Steep Zone 

069 

070 

-- 

--- - I+21LS.nn+RW----- 

071 - 1+15S; 1+05W 

072 s teep  Zone m chip swple, silicified breccia 

073 

074 

. 
Steep Zone 

z vein boulder f l o a t  - __ 10+85N. 5+00E - 
L. 11+25N 

L. 11+25N 

L. 12+00N 

L. 16+00N 

West of maul 

~- 6+7flF, 

075 6 _ + 5 o E _ _ - -  ___ very siliceous p y r i t i c  trachyte 

- --.5+75E 
076 

077 2+25E - - - - - - __ 

70 

5 

5 

. -- 078 Dune (J1737-- d e r n  f e r r i c r e t e  

' . 079 -- - Dune (J180) trachyte tu f f  breccia 
West of M3gLl.l 

080 

081 

(586 1 
I 

W e s t  of Mogul I 

-- - R7) t- 4 5  

- 
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i To: 

SAMPLE N.. LOCATION 

West of Mogi I--. 082 Dome (5184) 

i 
I 

I 
t 

I 

i 
I 

I 

- 

I 

''L 2+00N 
083 

L 2+50N 
-.---nr8nW- 

L 2+60 N 
0+35 W 

084 

085 __ . - ~ - -  
L 2+60N 

OE6 1 0+35 W .~ ~ 

L 3+10 N 

L 2+10 N 

L 2+20N 
1+90E 

East of North 
030 

I 20+00N 
2 + L  - 

D o g -  
. ---- 

- I-- --- 104 

105 

From : PROJECT: DATE: 1983 

. .  
S i L i c e Q u s - w  &d_trachy_te-- ___ 

--9r_ey?_ siliceous & pyritic flow b a n d e ~ - ~ ~ a ~ e  

purp l i sh  brown weathering fresh h w a i i t e  
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1 S A M P L E  N.. 
U T M  

1 D E S C R I P T I O N  - R E M A R K S  LOCATION 

1:: 
109 

I 

---- 110 

I - I 111 

1 112 
I 

113 
I 
I 114  

I -- 

, -  -- 

I - _- i 115 

116 

mg Dome CYeeJC 

L 7+00N 
8+50E 

L 7+00N 
8+50 E 

Highly fractured trachyte dyke cutt ing basalt 

altered,  iron stained, fractured basalt 

1 an wide trachyte dyke cutt ing altered basalt 

_ - -  _ _  
- -_ -- 

- -  - - -  - -. - -- - 
cpal DMI? Ridge opalized trachyte 

L 2+00N 
~ - -  - --- 

1+15 W sil iceous,  py r i t i c  trachyte 

Rock Glacier semi massive pyrite,  in grey s i l i c i f i e d  trachyte 

Rock Glacier I 10 an wide quartz amethyst vein f loa t  

Rock Glacier 

Rock G l a c i e r  

Rock Glacier 

Rock Glacier quartz amethyst vein 

- 5 an wide quartz amethyst vein f loa t  

drusy ,5 vuggy, b r e c c i a t 4  quartz Vein f loa t  

grey & wiute vuggy quartz vein 

- 

DATE: 1983 

I 117 Rock Glacier - -  
I 

Eye of the Neecle 
L 2+OON 

- -_ 118 I 

- ---- -- 0+75 E - 
' 119 

300 2.4 --t 650 4.5 

crystalline guartz veu f loa t  

40 an wide vuggy quartz vein -- 

__ banded quart z vein ( t a l u s )  

% 90 2.1 

- 120- 
I 

25 1.8 -+ v- --v 
.---Creek twritic. s i l i c i f i e d  trachyte 

=, 

R E S U L T S  

110 

' 1  

50 2.2 170 0.1 1.4; 8 ' 

5 0.5 40 0.1 0.2 3 

5 0.6 180 0.1 

5 11 1700 0.2 

- 

t -  - - .  - -  

- 

6 40 0.1 4.7' 10 -- . , _. 

8401 63161001 0.d 301 8 ' -- 
18501 55 I 71d 0.1 1 9.21120 



SAMPLE N.. 
RESULTS U T M  

LOCATION I DESCRIPTION - REMARKS m b  ,m ,m , - , ~ b  

' I  
I 

I 

I 

--- 

' I_ _ _  - 121 
1 

1 122 . 
1-123  

I -124 
I 
, 125 

10 2.8 1 10 
an quartz vein float 

E N Au Ag As Sb Hg 

20 1.7 101 4.7 30 

L 5 0.2 99 35 280 

25 0.6 23 6 60 

Canp Creek 

North Crater _ _  - 

m - of the ~ e d : - e - - - . - -  - trachyte __ - ___ with quartz micro stockwork 

Tor, Zone - _ _ _ _  - --~~EwQ&L&MA~-Q& 
West Lake on 

L 4+50N 

- 2.5 an w i d e  quartz vein i n  silicified trachyte 

-- - _ _  trachyte flaw _- -- 

_ _ _ .  -_ - - . __ 
135C 71 

Caw Creek - debr i s  f law 15  2.3 71 5 

vaguely banded c rys t a l l i ne  quart z vein f l o a t  10 21 

bandedauartz vem . 95 66 -- 
Top Zone banded quartz vein f l o a t  7900 15.7 

.5m wide banded quartz vein 325 18.3 

.- -- - 129 

quartz vein float up to  0.2 m width 2350 )1Oc 

390 )1OC w h i t e  to grey crystalline quartz 

L 

133 _ _  

\ 

- Top Zone selected sanple. Greyish white crystallin: -2 with 1-2% c v i s i b l e  ruby As--'--- 
I 135 
I 
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lo : From : P R O J E C T :  HART D A T E : a 3  
I I 

DESCRIPTION - REMARKS 

z w i n  flmt tn .lm width -- 

' .  . 1 4 7 -  SteeD Zone 

m chip sanple in siliceous b pyritic breccia 

! 

I 

i 
-- I 

1-- -- 
I 

+- 
I 

---k 
2 . 1  j 22 

- 1- 
1_,4_,4 - 
- 3.0 46 . 
2 I 2 9  

2.4 L18 

t -  

I 

_ _  
3.5 I 20 - .  

I 

4 . 6  23 
- *  - - 
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I S A M P L E  N.. 
R E S U L T S  U T M  

~ r n  ummb I D E S C R I P T I O N  - R E M A R K S  1 LOCATION ' 

( 84-) 1 151 

r 1 5 3  

j 
- I 152 

, 1 5 L - - D ~ 3  

- _  l!i!i- 

/ 156 
I 

I 157 

_ _  

- 1 - -  

E N 

L 4+00N 
2+50E Qwrtz vein float 

-- ._ banded quart Top Zone 

c- z o n e  .- __ _ -  _ _  tlaGdf&qUartz vem float 

banded quartz veins Zone _ _ _  - -_________ 
banded quart z veins 

banded auart z veins -- Top Zone 

Top Zone 

- - . . - __ 
- - _-_ 

. i -  
- _. 

0.4 4.1 I 25 

158 Top zone 

-159 TOD Zone 

Top Zone 

Top Zone 

(alartz H i l l  

-- - 160 

161 -- 
I 
- 1 6 2 -  

163 - - ____-__ 'Sinter Zone' 

I - -  - __ 164 IZ 
- 165 -mp.brlE 

- - t .  - ' I -  - 

banded quartz vems 

155 190 12 145 90 quartz vein float 

uuartz veins to .3  rn ra&ating quartz crystals in open spaces 230 22 16 39 140 

305 16.5 17 8.5 90 

vuggy altered quartz veins about .5 rn wide 10 3 690 4.4 130 

sinter feature. bfmor fine grained pyrite 

breccia with silicified grey matrix 

banded quartz vein 

__- 

-- 

~~ ~~~ 

-__.- w t z  veins 

1750 38 140 330 u),a --_ __ - 

45 2.8 175 10.5 4,OO 

5 20 38 19.5 480 

-_ 

- -- ---- - -- -- 
0.4 1.4 16 _ _  
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! To: From : PROJECT DATE: 1983 I 

9 SAMPLE N.. 

166 c--. . - 

I I 
U T M  

E N 
DESCRIPTION - REMARKS LOCATION 

breccia with abundant bleached trachyte clasts -_ ---_ T o p -  

--_ - - - __ - __ - -. . . - .- _mA--- - __ ___ __ breccia ____ ' 

-brescLa-- _- ._ BRDOm3- 

T o p -  

T o p -  _- 
-E!? ?-.- 
TOP - 
Rock Glacier- 
TOP Dome 
Rock- 
TOP - 
Rock Glacier 

-- ~ 

- 
-._- 

white ' bu l l  guattz'  vein f l o a t  

--- -- I( massive white quart z vein f l o a t  

Ag As Sb T 

14.8 110 59 4-4- 
11.01160 ! 52 
3.9 - 335 100 4- a 1.2 20 4.5 

9.4 61 10 i+- 
10.71 ll! 135 8 

63 2 .1  

U LTS 

- --_ 

-- I 

,,-i,,/ 2 x 6 '  

1001 0.11 1.9 l o  
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I 
DATE: 1983 

D E S C R I P T I O N  - R E M A R K S  

'fine grained'pyritiz 



I To:- , 

Au 

From : 

Ag 

PROJECT: Hart DATE: 1987 

10 an wide altered trachyte dyke in b1oc-Q basa_lt 

__-__ - 30 an wide hiqhlv fractured basalt _'  _ _  

- . ; l l t e r e d . t t e r e d l O a n e  dike adi .to 8 4198 

altered. shattered 10 an trachyte dike adj.to 84198 

- ____~ 

SAMPLE N.. LOCATION 

(84-1 I 
5 0.1 

- 5 0.1 

5 0.1 

5 0.1 

I '  --I--- 

\ -- 

I I 
I - - 

I, - .. __ i I 
I 

I I 

r - -  I 

4 20 10.1 - __ & 1 altered basalt 

RESULTS 

T A s  Sb Hg 

7-t- 63 4.2 290 

ppn 
Bi - 
v 
I 
T1 % 

' 8  - t-- 
'12 - 1  

- 1 2 ;  

i+ 
1 9  
I 
---- 

-p - 
I 
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I T E M I Z E D  COST STATEMENT 

F. Oaley 

Wages 

D. Oarrach $ 69/day June 23-August 13 i n c l  u s i v e  

52 days t o t a l  $ 3,588.00 

N. McGarry $ 80/day June 23 - August 13 i n c l u s i v e  

52 days t o t a l  $ 4,160.00 

J. Nelson $116/day June 15-August 13 i n c l u s i v e  ( f i e l d )  

September 12-15, 19-23, 26-30 ( O f f i c e )  

73 days t o t a l  $ 8,468.00 

$144/day June 15-August 13 i n c l u s i v e  

September 12-16, 19-23, 26-30 

73 days t o t a l  $10,512.00 

A. Clendenan $2Ol/day J u l y  16-27 i n c l u s i v e  12 days 

August 16, 17 2 days 

14 days t o t a l  $ 2,817.00 

R. D u j a r d i n  $230/day J u l y  26, 27 

August 16, 17 

4 days t o t a l  

T o t a l  Wages 

Meals - 
Grocer ies;  Super Valu, Whitehorse June 24 

52 days June 23-August 13 i n c l u s i v e  

4 peop le  a t  $13.7l/person/day 

Food Basket Grocery Store, A t l i n ,  B.C. 

Meals Sub T o t a l  

$ 920.00 

$30,465.00 

$ 493.98 

$ 2,850.97 

$ 3,344.95 
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Accommodation 

June 23 (en r o u t e  t o  Proper ty )  

K lond ike  Hote l ,  Whitehorse 

4 rooms, 1 n i g h t  

Aug. 12 (en r o u t e  from Proper ty )  

S h e f f i e l d  Motel ,  Whitehorse 

$ 207.20 

4 rooms, 1 n i g h t  $ 359.55 

Accomodation Sub To ta l  $ 566.75 

T ranspor ta t i on  

A. F ixed Wing 

1. Alkan A i r ;  Whitehorse t o  Camp Is.  Lake, r e t u r n  

f o r  bo th  m o b i l i z a t i o n  (June 24) and d e m o b i l i z a t i o n  

(August 12). S ing le  O t t e r ,  206, 185 a i r c r a f t s .  $ 4,574.79 

2. A i r  Nor th ;  A t l i n  t o  Trapper Lake w i t h  food 

supp l ies ,  g roce r ies ,  samples out t o  A t l i n .  $ 704.70 

3. Taku A i r ;  A t l i n  t o  Trapper Lake w i t h  f i e l d  

supp l ies ,  g roce r ies ,  e tc .  samples out  t o  A t l i n  $ 1,797.75 

$ 7,077.24 F i xed  Wing Sub To ta l  

B. Rotary 

1. V i k i n g  H e l i c o p t e r s  500-D f rom Trapper Lake 

16.33 hours du r ing  p e r i o d  June 24-August 12 

i n c l u s i v e  @ $375/hour. $ 6,125.00 
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C. Rotary Fuel (JP-4) Nine 45 g a l l o n  drums 

Deposi t  on 9 drums ($35/ea) 

D. Crew T ranspor ta t i on  

Vancouver - Whitehorse June 23 

4 people a t  $235.50/person 

Whitehore - Vancouver August 13 

4 people a t  $235.50/person 

Sub To ta l  

$ 1,519.20 

. $ 315.00 

$ 942.00 

$ 942.00 

$ 1,884.00 

E. Shipping Costs 

- M o b i l i z a t i o n  and demob i l i za t i on  o f  f i e l d  

camp Vancouver-Whitehorse-Vancouver (CP A i r )  

- Shipping samples; At1 in-Whitehorse-Vancouver 

(Food Basket exped i t ing ,  A t l i n  Trucking, 

CP A i r ,  Chemex) Sub To ta l  $ 1,665.08 

F. Vehic le  Rental 

June 24, Norcan Rentals,  Whitehorse $ 53.62 

Gas f o r  v e h i c l e  25.00 

Sub To ta l  $ 78.62 

T ranspor ta t i on  Sub To ta l  $18,669.14 

G. Inst rument  Renta ls  

i. VLF EM 16 $4O/day x 52 days $ 2,080.00 

ii. 24" cha in  saw $20/day x 52 days $ 1,040.00 

iii. Honda Generator $20/day x 52 days $ 1,040.00 

i v .  100 W a t t  r a d i o  3 month r e n t a l  w/antenna $ 1,306.83 

$ 5,466.83 
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H. Geochemical Analyses 

Chemex Labs, North Vancouver, B.C. 

1. 519 So i l  and t a l u s  f i n e  samples f o r  Au, Ag, As, Sb 

a t  $15.04/sample 

2. 139 rock geochem and assay samples 

- 37 f o r  Au-Au (ppm) @ $9.59/sample 

- 8 f o r  Au-Ag-As-Sb (ppm) @ $16.15/sample 

- 11 f o r  Au-Ag-As-Sb-Hg (ppm) @ $23.95/sample 

- 1 f o r  Au-Ag (oz / t )  

- 78 f o r  Au-Ag-As-Sb-Hg-Bi-T1-Pb (ppm) 

@ $26.15/sample 

- Re-analyses: ppm - o z / t  f o r  Au, Ag 

Analyses Sub Tota l  

I. Camp Const ruc t ion  Costs 

Tents, heaters, stoves, coo le rs ,  t a b l e s ,  co ts ,  

plywood, 2 x 4 's ,  propane b o t t l e s  

1983 Purchase Value 

50% d e p r e c i a t i o n  va lue  

f o r  1983 f i e l d  use 

J. Report  Preparat ion 

Reductions and enlargements o f  base maps t o  

acceptable scales (Super io r  Reproduct ions) 

D r a f t i n g ,  70 hours @ $lO/hour 

Sub To ta l  

$ 7,808.22 

$ 354.66 

$ 129.20 

$ 354.66 

$ 10.12 

$ 2,039.30 

500.00 

$11,196.16 

$ 8,702.50 

$ 4,351.25 

$ 877.01 

$ 700.00 

$ 1,577.01 

TOTAL 1983 EXPENDITURES $75,632.00 
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AUTHOR'S QUALIFICATIONS 

I ,  Fred S. Daley, r e s i d i n g  a t  7511 Greenless Road, Richmond, 8.C. dec la re  

t h a t :  

1. I am a graduate Geo log is t  from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia (8.Sc. 

Honours; 1975). 

2. I have been a c t i v e  i n  a l l  phases o f  minera l  e x p l o r a t i o n  f o r  base and 

prec ious  meta ls  d u r i n g  t h e  past 8 years i n  B.C., t h e  Yukon, and t h e  

Western Un i ted  States.  

I was employed by Ker r  Addison Mines Ltd.  f o r  the  per iod  o f  June 1, 1983 

t o  November 15, 1983 a s  P r o j e c t  Geologis t  and Party Chief .  

3.  

4. I was pe rsona l l y  present and supervised a l l  aspects o f  the f i e l d  program 

descr ibed i n  t h i s  repor t .  

Fred S. Oaley 






































