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A combined geological  , geophysical , and geochemical reconnaissance o f  t he  

Lost  Horse P r o j e c t  c l  aims he ld  by Monte1 l o  Resources Ltd. was conducted by Shangri - 
LaMine ra l sL td .  f romApr i1  5 to25,1986andf romJune7to14,1986.  Thec la imsare  

s i t u a t e  i n  t he  Osoyoos Min ing  D i v i s i o n  a t  t he  headwaters o f  Larcan Creek. 

Several gold occurrences have been loca ted which d i s p l a y  signs o f  economic 

p o t e n t i  a1 . These i nc lude  t h e  contact  areas o f  granodi o r i  t e  and metasediments 

(skarn, che r t ) .  Add i t iona l  bodies o f  skarn have been located, and are  associated 

w i t h  su l  ph i  de minera l  i z a t i  on. 

The geology o f  the  proper ty  i s  charac ter ized by interbedded vo lcan ics  and 

sediments ( s i l t s t o n e ,  cher t ,  l imestone)  which have undergone contact  metamorphism 

and metasomatism r e s u l t i n g  from the  i n t r u s i o n  o f  a  body o f  g ranod ior i te .  The 

proper ty  i s  s i t u a t e d  some 10k i l ome t res  southof theMascot -N icke l  P l a t e  orebody and 

t h e  former French (Oregon) Mine, both o f  which d i s p l a y  skarn-hosted gold 

minera l  i z a t i  on. 

Geophysical s tud ies  have revea led the  presenceof  numerous e lect romagnet ic  

conductors t h a t  may be a t t r i b u t e d  t o  s t r u c t u r a l  fea tures  such as f a u l t s  and 

contacts, o r  poss ib l y  minera l  i zed areas. Magnetic surveys have aided geological  

mapping by d e f i n i n g  1  i t h o l o g i c a l  boundaries and suggest ing the  poss ib le  presence o f  

anomalous concentrat ions o f  magnetic minera ls .  

Soi 1  geochemistry r e s u l t s  are r a t h e r  inconc lus ive ,  a1 though h i  gher values 

o f  copper and arsen ic  are noted near bodies o f  skarn. 

It i s  recommended t h a t  an aggressive second phase o f  e x p l o r a t i o n  be 

undertaken t o  assess the  geometry and grade c h a r a c t e r i s t i c s  o f  t a r g e t  areas and t o  

t e s t  them by diamond d r i l l i n g .  

Respec t fu l l y  submitted a t  Vancouver, B.C. 



PART A 

Introduction 

FromApr i1  5 to25,1986,andJune7toJune14,1986,a  p rog ramcons i s t i ng  o f  

permanent g r i d  estab l ishment ,  geo log i ca l  mapping, geochemical and geophysical  

surveys was conducted over t h e  Los t  Horse P r o j e c t  c l  aims he1 d  by Monte1 1 o  Resources 

L td .  

The purpose o f  t h i s  e x p l o r a t i o n  program was t o  examine an area o f  favourab le  

geol ogy 1  ocated t o  t h e  south o f  t h e  Mascot-Nickel  P l a t e  mine ho ld i ngs  and t o  ou t1  i n e  

and d e l i n e a t e  zones o f  economic minera l  p o t e n t i a l .  The Los t  Horse c la ims  have 

known sporadic  e x p l o r a t i o n  s i nce  a t  l e a s t  t h e  t u r n  o f  t h e  cen tu ry .  

Property Status 

The Los t  Horse P r o j e c t  c o n s i s t s  o f  s i x  Reverted Crown Granted minera l  

c la ims  and one m o d i f i e d  g r i d  system claim. P a r t i c u l a r s  a re  as f o l l ows :  

M E  RECORDNO. LOTNO, ANNIVERSARY AREA 

Los t  Horse 86 2392 - 24 March187 18 u n i t s  

Los t  Horse 1  1523 3239s 21 Ap r i l 187  15.14 H 

Los t  Horse 2  1524 3240s 21 Ap r i l 187  18.68 H 

Los t  Horse 3  1525 324 7 S 21 Apr i1 /87 17.61 H 

Los t  Horse 4  1526 3242s 21 Ap r i l 187  17.61 H 

Los t  Horse A  1527 3243s 21 A p r i  1/87 19.26 H 

Los t  Horse B 1528 3244s 21 Ap r i l 187  18.25 H 

The Los t  Horse 86 c l a i m  over1 aps t h e  Los t  Horse 1 and 3  c la ims  t o  t h e  west, as 

we1 1 as t h e  Ashnola I n d i a n  Reserve No. 10A i n  t h e  southeast. Th is  r e p o r t  s h a l l  be 

submi t ted  t o  r e c e i v e  assessment work c r e d i t  f o r  a t  l e a s t  f i v e  years.  
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The claims are shown on B r i t i s h  Columbia M i n i s t r y  o f  Energy, Mines and 

Petroleum Resources Mineral Claim Map M92H/8E. 

Locatl on, Access, Topography 

The Lost  Horse claims are s i t u a t e  i n  t h e  Osoyoos Min ing  D iv i s ion ,  

approximately 8 km south of Hedley,B.C. and 25 km northeast  o f  Keremeos,B.C. 

Access i s  best  v i a  aspha l t  and gravel road west from Keremeos and a long a B.C. 

Telephone microwave s t a t i o n  se rv i ce  road, a d is tance o f  approximately 27 km. 

The proper ty  i s  loca ted  a t  t he  headwaters o f  Larcan Creek, which f lows 

e a s t e r l y  i n t o  t h e  Similkameen River.  The topography i s  f a i r l y  gent le ,  w i t h  

e leva t i ons  ranging between 1980 m and 1460 m above sea l e v e l .  Stands o f  deciduous 

t r e e s  and evergreens surround a grassy open s ide  h i l l .  

H i  story 

The Hedley area has been prospected s ince the  1880's. Many gold f i n d s  were 

made, bu t  i t  was i n  t h e  1940's t h a t  t he  area became famous f o r  i t s  ma in ly  skarn- 

hosted orebodies. The Nickel  P l a t e  Mine produced over 1,760,000 ounces o f  gold. 

Four o ther  p rope r t i es  i n  t he  n e a r v i c i n i t y p r o d u c e d  between 5,000and 250,000ounces 

o f  gold each. 

Today the  area i s  being a c t i v e l y  explored by var ious  companies. Most 

no tab le  i s  Mascot Gold Mines Ltd., who have been developing an a n t i c i p a t e d  open p i t  

go ld mine on N icke l  P l a t e  Mountain s ince 1980 and which i s  expected t o  resume 

product ion  i n  1987 as an 1800 ton  per day operat ion.  

The area t o  the  south o f  t he  S i m i  1 kameen River  has a l so  been heav i l y  

prospected and many showings have been located. Banbury Gold Mines and Noranda 

Exp lo ra t i on  o f  Canada Ltd. a re  p resen t l y  exp lo r i ng  a system o f  q u a r t z - f i  1 l e d  shear 

zones in  sedimentaryrockswhichhavebeenintruded by an i r r e g u l a r  body o f d i o r i t e .  



TheLost HorseReverted CrownGrants have been prospected as f a r  back as t h e  

t u r n  o f  t he  century. A1 te red  s i  1 t s tone  con ta in ing  arsenopyri  te ,  p y r i t e  and 

p y r r h o t i  t e  c a r r y i n g  some gold values has been trenched. The nor theast  corner o f  

t h e  Lost  Horse c la im  i s  i n  t he  v i c i n i t y  o f  t he  o l d  Speculator Group o f  claims where 

m i n e r a l i z a t i o n  o f  p y r i t e ,  p y r r h o t i t e ,  and arsenopyr i te  w i t h  associated gold i s  

present i n  a sheared and a l t e r e d  zone w i t h i n  a d a c i t i c  s i l l  which has i n t ruded  

a r g i  11 i t e  and 1 imestone. Development here has consi sted o f  s t r i p p i n g  and 

trenching. A geological  and geophysical survey i n  1970 i n d i c a t e d  t h a t  t h e  

m i n e r a l i z a t i o n  on t h e  Speculator Group cont inued down d i p  (southwest). The area t o  

t h e  south o f  the  Lost  Horse claims ( t h e  Gold Finch c la ims) was a l so  trenched a t  t h i s  

t ime. 



PART B SURVEY SPECIFICATIONS 

A t o t a l  o f  3  km o f  base l i ne  and t i e l i n e  and 101.5 km o f  c r o s s l i n e  were 

surveyed. The Los t  Horse l e g a l  co rner  pos t  was used as a bench mark. 

To f a c i l i t a t e  f u t u r e  o r i e n t a t i o n  on t h e  p roper ty ,  t h e  s t a t i o n s  and 

base l ines  were marked w i t h  Tyvex p l a s t i c  tags. A l l  l i n e s  were es tab l i shed  and 

s lope-cor rec ted  u s i n g  a compass, c l inometer ,  and h i p  chain. 

One base1 i ne and one t i  e l  i ne were o r i e n t e d  a t - ~ z i m u t h  360°. Cross1 i n e s  

were r u n  perpend icu la r  t o  t h e  base l i ne  and s t a t i o n s  e s t a b l i s h e d  every 25 m. A 

d e t a i l  g r i d  o f  12.5 m s t a t i o n  i n t e r v a l s  was e s t a b l i s h e d  i n  t h e  no r theas te rn  p o r t i o n  

o f  t h e  p roper ty .  

Magnetometer Survey Method 

The general  surveywas conducted u s i n g a n  EDA Inst rument  Ltd.  Omni P lus  PPM- 

350 Proton Precess ion Magnetometer and Base S t a t i o n  Magnetometer, and a S c i n t r e x  

MP-2 Proton Precess ion Magnetometer. The d e t a i l  survey was conducted u s i n g  a 

Geonics Unimag Pro ton  Precess ion Magnetometer. These ins t ruments  measure t h e  

magnitude o f  t h e  t o t a l  magnet ic f i e l d  o f  t h e  Earth.  Co r rec t i ons  f o r  d i u r n a l  

v a r i a t i o n  were made u s i n g  t h e  base s t a t i o n  magnetometer and values were c a l c u l a t e d  

r e l a t i v e  t o  t h e  base s t a t i o n  l o c a l i t y .  D i u r n a l  v a r i a t i o n s  ranged between 18 and 37 

gammas d u r i n g  t h e  survey. 

Readings were taken a t  25 m i n t e r v a l s  on t h e  general  g r i d  and a t  12.5 m 

i n t e r v a l s  on t h e  d e t a i l  g r i d .  A t o t a l  o f  99.5 l i ne -km a t  25 m s t a t i o n  i n t e r v a l s  and 

5.175 l ine -km a t  12.5 m s t a t i o n  i n t e r v a l s  were surveyed. The survey r e s u l t s  a re  

presented on F igu res  2a, 2b and 2c. 



VLF-W Method 

The survey was conducted us ing  two Sabre E lec t ron i cs ,  Model 27, V.L.F. 

E l  ectromagnetometers. Each inst rument  was used on separate b locks o f  t h e  g r i d .  

This  type  o f  inst rument  ac t s  as a rece i ve r  only. It u t i l i z e s  t h e  pr imary 

e lect romagnet ic  f i e l d s  generated by t h e  Un i ted  States Navy V.L.F. marine 

comnunication s ta t i ons .  These s t a t i o n s  operate a t  f requencies between 15 and 25 

KHz and have a v e r t i c a l  antenna cu r ren t  r e s u l t i n g  i n  a h o r i z o n t a l  pr imary f i e l d .  

Thus, t h i s  V.L.F.-E.M. measures t h e  d i p  angle o f  t h e  secondary f i e l d  induced i n  a 

conductor. 

For maximum coupl ing, a  t r a n s m i t t e r  s t a t i o n  l oca ted  i n  t h e  same d i r e c t i o n  

as t h e  geo log ica l  s t r i k e  and/or t h e  s t r i k e  o f  poss ib le  conductors i s  se lec ted  s lnce  

t h e  d i r e c t i o n  o f  t h e  h o r i z o n t a l  e lect romagnet ic  f i e l d  i s  perpendicu l  a r  t o  t he  

d i r e c t i o n  o f t h e  t r a n s m i t t i n g  s ta t i on .  I n  t h i s  case, t h e  t r a n s m i t t e r s  a t  Seat t le ,  

Wash. and Hawaii were used. 

Readings were taken a t  25 m i n t e r v a l s  on the  general g r i d  and 12.5 m 

i n t e r v a l s  on t h e  d e t a i l  g r i d .  The data was f i l t e r e d  as descr ibed by D.C. Fraser,  

Geophysics Vol . 34, No. 6. The advantage o f  t h i s  method i s  t h a t  i t  removes the  D.C. 

and at tenuates l ong  s p a t i a l  wavelengths t o  increase r e s o l u t i o n  o f  l o c a l  anomal ies .  

It a l so  phase s h i f t s  t he  d i p  angle by 90° so t h a t  the  cross-over and i n f l e c t i o n s  are 

transformed i n t o  peaks t h a t  y i e l d  contourable q u a n t i t i e s .  

The VLF-EM survey r e s u l t s  are presented on Figures 3a, 3b, and 3c. A t o t a l  

o f  99.5 l ine-km over t h e  general g r i d  and 3.325 l ine-km over t h e  d e t a i l  g r i d  was 

surveyed. 

Geochemistry and Soil and Vegetation Survey Method 

A t o t a l  o f  11 00 so i  1  and 84 rock c h i p  samples were co l  1  ected. Soi 1  samples 

were taken from t h e  "B" hor izon  (15-30 cm depth) us ing  a cas t  i r o n  mattock. Samples 

o f  no l e s s  than 200 grams were placed i n  K r a f t  paper gusset bags and sun d r i e d  before 



s e l e c t i o n  and sh9pment to the labora tory .  A t o t a l  o f 2 4 8  s o i l  sampleswereanalyzed 

by Acme A n a l y t i c a l  Labo ra to r i es  Ltd.  u s i n g  an i n d u c t i o n  coupled plasma 

spectrophotometer and atomic abso rp t i on  ( f o r  go ld ) .  Samples n o t  analyzed a r e  

be ing  warehoused by Shangri -La Minera l  s  L td .  

The s o i l  and vege ta t i on  survey was conducted by t r a v e r s i n g  t h e  p rope r t y  

a long  t h e  g r i d  l i n e s  and by d i g g i n g  numerous p i t s  t o  examine s o i l  p r o f i l e s  w i t h  t h e  

o b j e c t i v e  o f  de te rm in ing  t h e  r e l a t i v e  m e r i t  o f  t h e  geochemical r e s u l t s .  



PART C 6EOL06Y 

Reg1 onal Geology 

The Hedley d i s t r i c t  i s  under la in  by a  ser ies  o f  T r i a s s i c  and s l i g h t l y  o lde r  

sedimentary and vo lcan ic  rocks o f  the  N ico la  Group which have been i n t ruded  by 

igneous rocks o f  Jurass ic  and/or younger ages. North o f  t he  Similkameen River ,  

these i n t r u s i v e  rocks cons i s t  o f  l a r g e  bodies o f  g r a n i t e  and g r a n o d i o r i t e  and o f  

smal ler  stocks o f  d i o r i t e  and gabbro w i t h  innumerable s i l l  and dyke apophyses. 

South o f  t h e  r i v e r ,  i n t r u s i o n s  are  1  i m i t e d  t o  one l a r g e  body o f  g ranod ior i te ,  and a  

l i m i - t e d  number o f  smal ler i n t r u s i o n s  o f  d i o r i t e  and gabbro. 

Several authors have been ab le  t o d i s t i n g u i s h  var ious  f o r m a t i o n s w i t h i n  t h e  

sediments l y i n g  t o  the  no r th  o f  the  Similkameen River.  South o f  t he  r i v e r ,  

d i s t i n g u i s h i n g  features d imin ish,  and much o f  t h e  sediments may be d i f f i c u l t  t o  

subdivide. 

Property Geology 

L i  tho1 ogies 

The area o f  the  claims i s  under la in  by rocks o f  t he  T r i a s s i c  N ico la  

Group o f  metasediments and vo lcan ics  and c u t  by Jurass ic  s i  11s and a  Late 

Ju rass i c  o r  Ea r l y  Cretaceous g r a n i t i c  i n t r u s i o n .  The rocks were no t  

subdivided i n t o  the  var ious formations o f  t he  N ico la  Group; however, seven 

mappable u n i t s  were d is t ingu ished.  

These mappable u n i t s  i nc lude  two i n t r u s i v e  and f i v e  i n t e r l a y e r e d  

vo l can ic  and metasedimentary rock types. Petrographic t h i n  sect ions were 

examined t o  v e r i f y  l i t h o l o g i c  c l a s s i f i c a t i o n  which was, i n  many cases, 

extremely d i f f i c u l t  from hand specimens owing t o  g ra in  s i z e  and 

metamorphic/metasomatic a l t e r a t i o n  (Appendix C) .  



Volcanics and Hetasediments 

Metasfltstone, Greywacke Hornfels 

This dark gray a p h a n i t i c  u n i t  i s  r e l a t i v e l y  

un i fo rm i n  g r a i n  s i z e  and gene ra l l y  homogeneous. Where mapped 

as a  separate u n i t ,  i t  occurs i n  t h i ckmass i ve  sect ions. It can 

a l s o  be found on a  much smal le r  scale, i n t e r l a y e r e d  w i t h  

me tavo l can i c las t i c  rocks. It i s  d i s t i ngu i shed  from t h e  

vo l  cani  c l  a s t i  cs by t h e  absence o f  p l  a g i o c l  ase phenocrysts and 

obvious c las t s .  Loca l l y ,  t h e  u n i t  con ta ins  c h e r t y  layers.  

Very f i  ne-grained disseminated su l  phides occur i n  

numerous outcrops. A t h i n  sec t i on  examinat ion revealed vague 

l a y e r i n g  throughout t h i s  immature s i l t s t o n e .  

Metavolcaniclastic 

This massive greenish grey v o l c a n i c l a s t i c  i s  t h e  most 

abundant rock type encountered on t h e  Lost  Horse claims. 

D i s t i n g u i s h i n g  fea tures  i n c l u d e  p lag ioc lase  phenocrysts and 

rounded t o  angular c l a s t s  o f  v a r i a b l e  s i z e  and l i t h o l o g i e s .  

The phenocrysts are c h a r a c t e r i s t i c a l l y  bleached wh i te  on 

weathered sur faces w i t h  una l te red  c r y s t a l  faces apparent on 

f r e s h  surfaces. Loca l l y ,  where g l a c i a t i o n  has scoured 

sur faces across s t r i k e ,  we1 1  -developed l a y e r i n g  i s  v i s i b l e .  

I n  these areas, i n t e r l a y e r i n g w i t h  che r t s  and me tas i l t s tones  on 

a  cent imet re  sca le  has been observed. Thin sec t i on  work 

i n d i c a t e s  t h a t  t h i s  u n i t  va r i es  from an ext remely immature 

c l a s t i c  rock t o  an andesi te  w i t h  r a r e  l i t h i c  c l as t s .  



Limestone 

A few l imestone outcrops have been mapped p r i m a r i l y  east 

of t he  g ranod io r i t e  i n t r u s i v e  and near i t s  contact  w i t h  

surrounding host rocks. It occurs i n  narrow (1-3metre)  bands, 

u s u a l l y  i n t e r l a y e r e d  w i t h  l imey metasi l ts tones.  I n  several 

areas carbonate veins bear ing s k a r n m i n e r a l i z a t i o n  have been 

observed. 

Skarn ( Ident i f ied i n  Thf n Section) - 
Several exposures o f  t h i s  skarn u n i t  e x i s t  on t h e  

proper ty .  Thin, pale, greenish-bl  ue c r y s t a l  1 i n e  u n i t  i s  

layered conformably, and averages 2-4 metres i n  thickness. 

Charac ter is t i cabundant  i r onox ideonwea the red  surfaces 

are a r e s u l t  o f  the  h igh  percentage (3-8%) o f  sulphide, 

e s p e c i a l l y  p y r r h o t i  t e  which i s  associated w i t h  the  u n i t  i n  t he  

nor theast  corner o f  t he  claims. This  u n i t  hosts massive 

arsenopyri  t e  and p y r r h o t i  t e  bands. A t h i n  sec t i on  examination 

revea ls  the  presence o f  a host o f  c a l c - s i l i c t e  minerals,  

p r i m a r i l y  d iops ide  w i t h  epidote idocrase, wol l a s t o n i t e  and 

tremol i t e .  Jus t  east o f  t he  g r a n o d i o r i t i c  i n t r u s i v e  contact,  

a 49 cm wide pale-grey skarn band was found t o  conta in  10% pa le  

brown euhedral grossul a r i  te ,  20% green idocrase, w i t h  10-1 5% 

wh i te  amphibole ( t remol  i t e )  and wol 1 as ton i  te .  

Chert 

Chert u n i t s  can be roughly d i v i d e d  i n t o  th reemain  types: 

conglomerat ic,  banded, and white-weathering v a r i a b l y  coloured 

massive. The conglomerat ic v a r i e t y  occurs p r i m a r i l y  i n  the  

western p o r t i o n  o f  t h e  claims. It fea tures  v a r i a b l y  coloured 



cher t  fragments and c l a s t s  i n  a  che r t y  mat r ix .  

I n  t he  c e n t r a l  p o r t i o n  o f  t he  claims, che r t y  

metasedimentary u n i t s  a re  commonly i n t e r l a y e r e d  w i t h  the  

v o l c a n i c l a s t i c  and me tas i l t s tone  un i t s .  These could be 

described as h i g h l y  s i  1  iceous s i  1  t s tone  w i t h  conchoidal 

f r a c t u r e  ( che r t y  metas i l t s tone) .  I n  t h e  eastern p a r t  o f  t h e  

claims, p a r t i c u l a r l y  i n  t h e  v i c i n i t y  o f  t he  granod ior i  t e  

i n t r u s i o n ,  l a r g e  wh i te  weathered b l u f f s  o f  che r t  occur. These 

are genera l l y  massive, a l though l o c a l  banding i s  apparent. 

Chert va r i es  between brown, pa le  p ink,  lavender, green and grey 

i n  colour.  

A unique fea ture  o f  these cher ts  i s  t he  l o c a l  presence o f  

randomly o r i en ted  euhedral t o  subhedral b lack amphibole 

porphyroblasts. A metasomatic o r i g i n  f o r  t he  porphyroblasts 

seems probable. Up t o  7% disseminated sulphides occur i n  some 

outcrops. Cha lcopyr i te  rimmed p y r r h o t i t e  b lebs up t o  14 mrn i n  

diameter and p y r r h o t i t e  s t r i n g e r s  up t o  4 cm wide have a l so  been 

observed. Many r u s t y s t a i n e d  che r tou tc ropsw i thd i ssemina ted  

sulphides have been uncovered i n  p rev ious l y  s t r i p p e d  areas i n  

t he  eastern p a r t  o f  the  claims. 

Intrusive Rocks 

Granodiori te 

One l a r g e  and a  few smal ler  outcrops have been mapped i n  

the  eastern h a l f  o f  t he  proper ty .  The o u t l i n e  o f  t h e  

g r a n o d i o r i t e  bodies c l o s e l y  corresponds t o  the  margin of a  

magneti c  high. 

L i g h t  grey i n  co lour ,  the medium-grained, c r y s t a l  1  ine, 
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massive g ranod io r i t e  conta ins a  

A1 t e r a t i o n  i s  r e l a t i v e l y  m 

t r a c e  o f  magnetite. 

i nor; however, r u s t y  s t a i n  i n g  

i s  more ev ident  a t  the  boundaries o f  the  l a r g e  i n t r u s i v e  than a t  

i t s  i n t e r i o r .  

Df o r i  t e  

A s ing le ,  r e l a t i v e l y  small i n t r u s i o n  o f  d i o r i t e  occurs i n  

t henor theas te rn  p o r t i o n  o f t h e  claims. This  eas te r l y - t rend ing  

body crosscuts v o l c a n i c l a s t i c  and che r t  un i t s .  The d i o r i t e  i s  

commonly a1 tered, and shows an o v e r a l l  redd i  sh-brown co lour  on 

broken surfaces due t o  the  pervasive weathering o f  mafic 

minerals.  Rare una l te red  d i o r i t e  i s  pa le  greenish-grey. 

Structure 

Bedding on the  Lost  Horse proper ty  i s  un i fo rm ly  o r i en ted  throughout 

t h e  c la im  group, seemingly unaf fec ted  by the  i n t r u s i o n  o f  t h e  nor theast-  

t r end ing  g ranod io r i t e  mass o r  var ious o t h e r d a c i t i c a n d d i o r i t i c i n t r u s i v e  

bodies. S t r i k e s  predominant ly t rend  n o r t h e r l y ,  and vary 10° t o  both the  

east  and west. 

Dips over most o f  the  proper ty  are v e r t i c a l  or  steep t o  the  east, 

aga inw i thm ino r  s h i f t s t o t h e e a s t a n d w e s t .  I n  t he  south c e n t r a l  p o r t i o n  o f  

t he  c la im  group, however, d ips  are shal low t o  the  east. A i r  photo 

i n t e r p r e t a t i o n  reveals an eas te r l y - t rend ing  1  i nea t i on ,  i n  t he  v i c i n i t y  o f  

and p a r a l l e l  t o  L ine  800N from base l ine  t o  1500E, which suggests the  

p resenceo fa  f a u l t  t h a t  could account f o r t h e  changingdips. Magnetometer 

and VLF-EM survey data a1 so suggests an eas te r l y - t rend ing  f a u l t  along L ine  

800N. This i n v e s t i g a t i o n  a1 so revealed 3 n o r t h e r l y  t o  nor thwester ly -  

t r e n d i n g  l i n e a r  features i n  the  eastern t h i r d  o f  t he  p rope r t y  which may be 

a t t r i b u t e d  t o  the  presence o f  f a u l t s .  There i s ,  however, 1  i t t l e  f i e l d  



evidence o f  f a u l t i n g .  

A fewmino r  occurrences o f m y l o n i t e  a re  p resen t  i n  t h e  eas te rn  p a r t  o f  

t h e  c l a i m  group, prox imal  t o  t h e  i n t r u s i v e  contact .  Coarse ly  c r y s t a l 1  i n e  

q u a r t z - f i  1  l e d  l enso ids  a re  conformable t o  l a y e r i n g  i n  1  imestone and 1  imey 

m e t a s i l t s t o n e  near t h e  i n t r u s i v e  contact .  

A  few smal l  s ca le  f o l d s  were seen i n  hand specimen; however, no 

evidence o f  l a r g e  sca le  f o l d i n g  was recognized on t h e  p roper ty .  

Alteration & Nineralization 

A l t e r a t i o n  w i t h i n  t h e  Los t  Horse p r o j e c t  area i s  s p a t i a l l y  

assoc ia ted  w i t h  t h e  g r a n o d i o r i t e  and d i o r i t e  i n t r u s i o n s  i n  t h e  

no r theas te rn  p o r t i o n  o f  t h e  p r o j e c t  area. The coun t ry  rocks  near t h e  

i n t r u s i o n s  have been r e c r y s t a l  1  i zed, metasomati zed, and s i  1  i c i  f i e d .  

Skarn c o n s i s t i n g  o f  c a l c i t e ,  g r o s s u l a r i t e  and d i o p s i d e  was formed 

w i t h i n  t h e  l imes tone  near t h e  g r a n o d i o r i t e  contact .  I n  a d d i t i o n ,  severa l  

bands o f  c a l c - s i  1  i c a t e  skarn occur th rughout  t h e  v o l  c a n i c l  a s t i c / v o l c a n i c  

sequence. These conformable skarn bands r e s u l t  from metasomati sm o f  

l imes tone  and a r g i l l a c e o u s  carbonates. L i m o n i t i c  i r o n  ox ides s t a i n i n g  

t h e  weathered ou tc rop  sur face  o f  a1 1  coun t r y  rocks near i n t r u s i v e  con tac ts  

r e f l e c t  t h e  increased abundance o f  d isseminated and l o c a l  l y  masssive 

su lph ides.  The skarn u n i t s  c o n t a i n  t h e  h i ghes t  p r o p o r t i o n  o f  su lph ide  

m i n e r a l s  o f  a1 1  rock  u n i t s .  F i n e l y  d isseminated su lph ides  (p redominan t l y  

p y r r h o t i t e ) o c c u r 1 o c a l l y t h r o u g h o u t t h e  Los t  Horse p r o j e c t  area. Massive 

a r s e n o p y r i t e  was o n l y  recognized near t h e  g r a n o d i o r i  t e  con tac t  w i t h i n  t h e  

no r theas te rn  p o r t i o n  o f  t h e  p r o j e c t  area. Massive p y r r h o t i  t e  a1 so e x i s t s  

n e a r t h i s c o n t a c t . M i n o r p y r i t e a n d c h a l c o p y r i t e  a remos t  abundant near t h e  

i n t r u s i v e  con tac ts .  

C a l c i t e  c r y s t a l s  l i n e  vugs and f i l l  v e i n s w i t h i n l i m e s t o n e , a n d  smal l  



quar tz  ve ins and c r y s t a l s  t o  10 mn diameter e x i s t  near i n t r u s i v e  contacts. 

Chert near i n t r u s i o n s  has been r e c r y s t a l  1  i zed and 1  ocal l y  conta ins 

amphibole porphyroblasts. Breccia and somewhat m y l o n i t i c  rocks l o c a l l y  

e x i s t  adjacent t o  t h e  i n t r u s i v e  contacts; these brecc ia ted  rocks are  

cemented by quartz.  Epidote and c h l o r i t e  are more abundant w i t h i n  the  

Crown Grants i n  t he  southwestern p o r t i o n  o f t h e  p r o j e c t  area t h a n w i t h i n  t h e  

nor theastern p o r t i o n  o f  t he  area near t he  g ranod io r i t e  and d i o r i t e  

i n t r u s i o n s .  

Numerous trenches and p i t s  have been excavated w i t h i n  the  Lost  Horse 

p r o j e c t  area. These o lde r  workings are  u s u a l l y  associated w i t h  1  i m o n i t i c  

i r o n  oxide s t a i n i n g  on weathered outcrop surfaces. 

S i x  trenches have been p rev ious l y  excavated i n  t h e  nor theastern 

corner o f  t he  p r o j e c t  area a t  1250N, 3000E near the  southeastern margin o f  

t he  g ranod io r i t e  contact.  Seven rock samples from these trenches conta in  

between 5  and 5,900 p a r t s  per b i l l i o n  (ppb) gold. (F igure  4, Appendix D) .  

Skarn w i t h  p y r r h o t i  t e ,  arsenopryi  t e ,  p y r i t e  and/or cha l copy r i t e  conta ins 

975, 3,380 and 5,900 ppb gold i n  two of the  trenches (Samples MH224, MH240 

and MH239, respec t i ve l y ) .  Sample MH239, con ta in ing  5,900 ppb gold, a1 so 

conta ins the  h ighest  p ropo r t i on  o f  a rsenopry i te  and cha lcopyr i te .  

Sample MH233, o f  skarn w i t h i n  l imestone near t he  g r a n o d i o r i t e  

i n t r u s i v e ,  conta ins 795 ppb gold. Less than 1% sulphides were seen i n  a  

t h i n  sec t i on  o f  t h i s  rock. 

Samples MH24 (2,390 ppb gold, 6.5 pprn s i  l v e r  ) and MH 26 (4,820 ppb 

gold, 22.1 ppm s i l v e r )  were c o l l e c t e d  n o r t h  o f  t he  g r a n o d i o r i t e  i n t r u s i v e .  

These two rocks are p ink ish-purp le  cher t ;  MH 24 conta ins 2% disseminated 

sulphides and MH 26 conta ins p y r r h o t i t e  blebs up t o  1  cm diameter. 

Sample MH 205, from an o l d  t rench i n  the  western p o r t i o n  o f  the  Lost  

Horse proper ty ,  conta ins 535 ppb gold. Thin sec t i on  examination o f  t h i s  



sample revealed t h a t  i t  i s  a  f ine-gra ined skarn con ta in ing  15 t o  20% 

p y r r h o t i t e .  

The T r i a s s i c  N ico la  Group rocks on the  Lost  Horse proper ty  are a  

composite ofmany var ied,  o f t e n  t h i n l y  interbedded sedimentary un i t s .  The 

extreme i m n a t u r i t y  o f  these sediments, coupled w i t h  t h e  na ture  o f  inc luded 

l i t h i c  c las ts ,  a t t e s t  t o  an a c t i v e  subaqueous depos i t iona l  environment, 

i.e., accumulation o f  s i l t s t o n e  and greywacke sediments from erosion o f  

nea r l y  vo lcan ic  p r o t o l  i ths. The presence o f  andesi t i c  vo l  canics and 

l imestones i n d i c a t e  a  near-shore environment r a t h e r  than deep ocean,with 

depos i t i on  poss ib l y  proximal t o  and r e s u l t i n g  from o f f  shore f a u l t i n g .  

It was not  possib le,  w i t h i n  the  f i e l d  area, t o  determine conc lus i ve l y  

whether bedding tops are f a c i n g  east o r  west. Westward increase i n  s i z e  

and occurrence o f  inc luded l i t h i c  fragmentsdoes suggest, however, that the 

depos i t iona l  source ( f a u l t ? )  i s  t o  t he  west. 

Subsequent t o  1  i t h i  f i c a t i o n  and diagenesi s  o f  t he  N ico l  a Group 

sediments, Jurass ic  p l u t o n i c  a c t i v i t y  resu l ted  i n  up1 i f t  and t i 1  t i n g  o f  t he  

sediments and thermal metamorphism o f  the  country  rocks surrounding the  

granodi o r i  t e  p l  uton. Metamorphic grade ranges from 1  ow greenschi s t  f a c i  es 

i n  t he  west t o  pyroxene ho rn fe l s  f ac ies  ( temperature >600°C) adjacent t o  

t h e  g r a n o d i o r i t e  i n  t he  eastern p o r t i o n  o f  the  proper ty .  

I n  a d d i t i o n  t o  thermal metamorphism, sodium-r ich f l u i d s ,  released 

from t h e  c o o l i n g  p l  uton, metasomatical l y  a1 t e r e d  the  country  rocks. These 

f l u i d s  appear t o  have t r a v e l l e d  p r i m a r i l y  along bedding planes. 

Metasomatism has resu l ted  i n  skarn formation, i r r e g u l a r l y  d i s t r i b u t e d  

lenses o f  porphyrob las t ic  s i l t s t o n e s  and greywackes, and completely 

a l t e r e d  scapo l i te -bear ing  rocks. 



The s p a t i  a1 r e l a t i o n s h i p  o f  metasomati sm and s u l  ph ide  enr ichment 

i n d i c a t e s  t h a t  these processes were contemporaneous. Th in  s e c t i o n  

a n a l y s i s  suppor ts  t h i s  hypothesis.  

Gold on t h e  Los t  Horse p r o p e r t y  i s  hosted i n  c h e r t s  and skarns which 

a re  p r i m a r i l y  s i t u a t e  i n  t h e  v i c i n i t y  o f  t h e  g r a n o d i o r i t e  and o c n t a i n  

v a r i a b l e  amounts o f  su l  ph ide  m ine ra l  s. 

An area o f  c h e r t  and skarn eas t  o f  t h e  g r a n o d i o r i t e  near t h e  eas te rn  

p r o p e r t y  boundary con ta ins  up t o  5,900 ppb bold.  A  metasomatized c h e r t  

band 500 m wide i n  t h e  eas t - cen t ra l  p o r t i o n  o f  t h e  p r o p e r t y  ad jacen t  t o  t h e  

nor thwes te rn  g ranod io r i  t e  con tac t  con ta ins  s i g n i f i c a n t  go ld  ( > I  ,000 ppb). 

Rock from a  t r e n c h  excava t ion  i n  skarn on t h e  Crown Grants con ta ins  an 

i s o l a t e d  h i g h  go1 d  va l  ue. 

Soil and Vegetation Survey 

The Los t  Horse group occupies an area o f  f a i r l y  d i v e r s e  ecosystem u n i t s  

showing s i gns  o f  a l p i n e  as w e l l  as d r y  v a l l e y  vege ta t i on  and s o i l s .  Th i s  r e p o r t  

o u t l i n e s  t h e  p resen t  ecosystem u n i t s  on t h e  Los t  Horse g r i d ,  t h e  processes i nvo l ved  

i n  t h e i r  fo rmat ion ,  and t h e i r  assoc ia ted  vege ta t ion ,  s o i  1  s  and paren t  ma te r i a l s .  

Soi 1 s 

The m a j o r i t y  of  t h e  s o i l s  i n  t h i s  area were formed from g l a c i a l  

depos i t s  (see F i g u r e  5a). The area was o r i g i n a l l y  covered by g l a c i e r s  

l e a v i n g  mora ina l  t i l l  and g l a c i o - f l u v i a l  m a t e r i a l  as t hey  receded. Th i s  

m a t e r i a l  i s  deep over most o f  t h e  g r i d .  The o v e r a l l  movement o f  t h e  

g l a c i e r s  seems t o  have been from t h e  southwest t o  no r t heas t  as many o f  t h e  

h i l l s  on t h e  west p a r t  of  t h e  g r i d  a re  p lucked on no r theas t  s lopes and 

scraped on t h e  oppos i t e  side. 

A f t e r  t h e  g l a c i e r s  r e c e d e d , a l l u v i a l  d e p o s i t s o r i g i n a t i n g  f romthe  



t i l l  accumulated in creek valleys and swamps. Weathering on the steepest 

slopes has created some recent col luvium (fa1 len rock) deposits. These 

soi l  parent materials have had some effect  on the so i l s  that  have developed 

and much to  do with the minerals contained in them. 

Podzol ization i s  the most important soi 1 formation process on 

these claims and i s  caused by the amount of water that  moves through them. 

Podzol s tend to  el uviate iron and a1 umi num sesqui oxides combined with 

organic matter from i t s  upper mineral horizon to  deposits in the soi l  in 

lower horizons. The white leached (iron and aluminum poor) horizon, 

usually no thicker than 5 cm, caps a red B horizon where iron, aluminum and 

humified organic matter accumulate. 

The so i l s  on the Lost Horse grid (see Figure 5b) go from the most 

eluviated podzol s (or thic  ferro humic podzol s [O.F.H.P.]) through the less  

eluviated brunisol s (eluviated dystr ic  brunisol s [E.D.B.]) t o  an or thic  

dystr ic  brunisol (O.D.B.) which shows no signs of eluviation. The degree 

t o  which the soi l  i s  eluviated depends on the effect ive precipitation, 

Soi ls  on steep slopes have more runoff and less  water passes through the 

soi 1 hroizon. Soi 1 s on hotter south slopes have even less water permeating 

through them. A t  the toe of a long north facing slope, ground runoff adds 

to  precipitation t o  make the effective precipitation high. The pbdzol s on 

the Lost Horse grid are therefore concentrated on f l a t  plateaus covered in 

pine.Theseareweak podzolsas rainfal l  on t h i s  grid isminimal. Smaller 

areas of stronger podzols occur a t  the toe of north slopes under a spruce 

canopy. 

The second important group of soi 1 s in t h i s  area are the gleysol s. 

In depressions and areas where water saturates the soil  for long periods, 

the movement of mineral s through the soi 1 hori zons i s  s i  gni f i cant ly 

reduced. Iron i s  chemically reduced and in small pockets throughout the 

soi 1 hydrated oxides of iron are deposited. The humic gleysols have a 
+ 

thick (50 cm ) dark Ah mineral horizon which i s  high in organic matter just  



below t h e  surface. One o f  t h e  g l e y s o l s  on t h e  p r o p e r t y  shows some 

e l u v i a t i o n  (Fero Humic Gleysol  [F.H.G.]) . 
The o the r  s o i l s  on t h e  p r o p e r t y  occur  i n  smal l  patches. Under 

aspen, some w e t t e r  humic s o i l s  ( O r t h i c  Sombric B r u n i s o l  [O.S.B.]) a r e  

o c c a s i o n a l l y  found. 

Vegetation 

The vege ta t i on  on t h e  Los t  Horse g r i d  (see F igue 5c )  i s  determined 

by t h r e e  major  f a c t o r s :  t h e  t ime  s i n c e  f i r e  has passed through, t h e  

a v a i l a b i l i t y  of  water,  and t h e  l e n g t h  o f  t h e  f r o s t - f r e e  season. 

I f  f i r e  had never h i t  t h i s  area, most o f  i t  would be covered by 

spruce-subalp ine f i r  mixed f o r e s t s .  Except f o r  t h e  d r i e s t  and w e t t e s t  

areas, these  species w i  11 eventual  l y  shade ou t  t h e  p i n e  f o r e s t s  t h a t  have 

grown a f t e r  f i r e .  

The p resen t  spruce stands occupy s i t e s  where t h e  a v a i l a b l i t y  o f  

water  i s  h ighest .  Nor th  aspects and t h e  borders  o f  creeks and swamps 

suppor t  these f o res t s .  Both t h e  swamps and s teep south f a c i n g  s lopes have 

ve ry  low wate r  a v a i l a b i l i t y .  On t h e  south f a c i n g  s lopes i t  evaporates, and 

i n  t h e  swamps t h e r e  i s  e i t h e r  t o o  l i t t l e  oxygen f o r  r o o t s  o r  t o o  h i g h  a 

concen t ra t i on  o f  i ons  i n  t h e  water. I n  between t h e  extremes o f  f o r e s t  

t ypes  l i e s t r e e d  r a n g e l a n d , a t r a n s i t i o n  zone between f o r e s t  and grassland. 

On t h e  h i ghe r  wet areas, snow s tays  t o o  l o n g  f o r  many spec ies t o  

surv ive .  D i s t i n c t l y  a l p i n e  species grow there.  



F o r e s t  Ecosystem U n i t s  

a 1 Willon Swamps 

Dominant Vegetat ion:  Wi l low ( S a l i x  spp.), Sedge (Cares 

spp.) , P r i c k l y  c u r r a n t  (Ribes l a c u s t r e )  , Bog b i r c h  

(Be tu la  g landu losa)  , Trapper ' s t e a  (xedum g l a n d u l o s m )  , 
S i  t k a  va l  e r i  an ( V a l e r f  ana s i  t c h e n s i s )  , Queen ' s cup 

(C l  i n t o n i a  u n i f l o r a )  , mosses (Sphagnu  + o t h e r  spp. ) . 
Humus - w e l l  m u l l  

S o i l s  - deep ( l m t )  O.HG on a l l u v i u m  

D e s c r i p t i o n  - Brushy swamplands and dra inages impor tan t  

f o r  w i l d l i f e  and c a t t l e .  

b A l p i n e  Meadow 

Dominant Vegeta t ion  : Common Jun ipe r  (Jun iperus  

Comnunis), Sedge (Carex spp.), Bear b e r r y  (Arch tos -  

t a p h y l a s  uva-urs i ) ,  w i l d  on ion ( A l l i v m  spp.), s t i c k y  

c i n q u e f o i  1 ( P o t e n t i l l a  g landu losa) ,  I n d i a n  p a i  n t -brush 

( C a s t i l l e j a  spp.) , Pussy toes  (An tennar ia  spp.) . 
Humus - very  t h i n  m u l l  

Soi 1s - t h i n  (20  cm) O.DB o r  0.R on c o l  l uv i um o r  bedrock. 

D e s c r i p t i o n  - These a re  south f a c i n g  meadows on t h i n  

scraped h i  11 faces. They a re  very  f r a g i l e  t o  d is tu rbance  

and eros ion.  



(Cal amagrosti s rubescons ) , s t  i cky c i  nquef o i  1 (Po ten t i  11 

glandulosa) , Pussy toes (Antennaria spp,) , 01 uegrass (Poa 

spp.) , Western meadow rue (Thal i t r i c u m  occ identa le )  , 
Bal samroot ( B a l s m r h i z a  s a g i t t a t a ) ,  Pussy toes 

(Antennaria spp .) , Timothy (Phe lem spp.) . 
Humus - t h i n  (4  cm) m u l l  

+ 
Soi 1 s - Deep (50 cm ) O.DB on very deep t i 11 (minimum o f  2 m 

i n  most places 4 m observed on road c u t )  

Desc r ip t i on  - These are open rangelands ex tens i ve l y  used 

by c a t t l e .  They o f t e n  have south and east  aspects. The 

tops o f  s l o p e s o f t e n  haveexposed bedrockwhichdisappears 

below a t h i c k  l a y e r  o f  g l a c i a l  till. 

f > Mixed Spruce Pine Fo res t  

Dominant Vegetation: Lodepole p ine  (Pinus c o n t o r t a )  , 
Engelmann Spruce (Picea engelnanf i ) , Grouseberry 

(Vacciniumscapariun),  T rapper ' s tea  (Ledum g l a n d u l s u ) ,  

Lousewart ( P e d i c u l a r i s  bracteosa) , Waxberry (Symphor- 

i carpas  a l b a )  , C l  ubmoss (Lyccpod im spp.) , moss 

( P l e u r o z i m  scheeberi i ) . 

Humus - t h i c k  mor 

S o i l s  - ( 40 cm) E.DB on t i l l  and col luvium. 

Desc r ip t i on  - t r a n s i t i o n  type between p ine and spruce 

fo res ts .  

9 Pine Forest  



c 1 Wet A l p i n e  Meadow 

Dominant Vegetat ion:  Anenome (Anenomemultifida),Mares 

t a i  1  s  ( E q u i s e t i  m pratense) ,  Grasses (many spp .) , Sedges 

(Carex spp. ) , mosses (many spp. ) . 
Humus - m u l l  

S o i l s  - t h i c k  (50 cm) F.HG o r  O.HG on a l luv ium.  

Desc r i p t i on :  Wet, coo l  a1 p i n e  qeadows t h a t  must r e t a i n  t h e  

snow f o r  l o n g  pe r i ods  . These types  a re  very  suscep t i b l e  

t o  d is turbance.  

d  P i n e  Range 

Dominant Vegetat ion:  Lodgepole p i n e  (P inus  con to r t a ) ,  

P ine Grass ( C a l a m g r o s t i s  rabescens) , Heart-1 eafed 

a r n i c a  ( A r n i c a  c o r d i f o l i a ) ,  Sedge (Carex spp.), 

Grouseberry (Vaccinftan soopare i lm) ,  Lup in  (Lupinus 

spp. ) , Bearberry  ( Arch tos taphy tos  uva-urs i  ) . 
Humus - t h i n  mor 

S o i l s  - E. DB ( 30 cm) on t i  11 and occs ina l  l y  c o l  luvium. 

The t i  11 can be q u i t e  deep. 

D e s c r i p t i o n  - Dry open rangeland on lower  south slopes, 

and t r a n s i t i o n s  t o  open range. 

e  > Open Range 

Dominant Vegetat ion:  Sedge (Carex spp.), P ine grass 



Dominant Vegetat ion:  Lodgepol e  p i n e  (Pinus contorta) , 
Grouseberry (Vaccinim scoparium) , one-sided w in te rg reen  

(Pyrola secunda) , B l  ack t w i n  b e r r y  (Lonicera 

involucrata), Trapper ' s  t e a  (Ledum glandulosm), moss 

(Juniperinun camnunis). 

Humus - t h i n  mor 

S o i l s  - weak O.FHP 30 cmdeep u s u a l l y  on g l a c i a l  till. E.DB 

on slopes. 

D e s c r i p t i o n  - c losed  canopy p i n e  f o r e s t  w i t h  1  i t t l e  t o  no 

understory .  Typ i ca l  post -burn regenera t ion .  

h  Spruce Forest 

Dominant Vegetat ion:  Englemann spruce (Picea engel- 

manii), Subalpine f i r  (Albies lasiocarpa), w h i t e  

Rhododendron (Rhododendron a1 b i f l o r i m )  , Grouseberry 

(Vaccioiun scoparim),  clubmoss (hycopodium spp.). 

Humus - mor 

S o i l  - E.DB (50 cm) on t i 1 1  on co l luv ium.  On lower  s lopes a 

s t r o n g  O.FHP develops. 

D e s c r i p t i o n  -Coo l  spruce f o r e s t s d o m i n a t e n o r t h  s lopes of  

t h e  g r i d .  The water  regime i s  w e l l  suppl ied.  

i )  Young Mixed Forest 

Dominant Vegeta t ion  : Engl emann Spruce (Picea enge- 



lranii ) , Lodgepole p ine  (Pinus contorta) , Subalpine f ir 

(Abies lasiocarpa) , Doug1 as-Fi r (Pseudotsuga menziesii ) , 
black tw inbe r ry  (Lonicera involucrata) , Lousewart 

(Pediculari s bracteosa ) , Grouseberry (Vacciniun 

scoparimn) . 
Humus - mor 

S o i l s  - O.FHP on g l a c i a l  ti 11 

Desc r ip t i on  - This i s  a  very small t ype o f  mixed 

regenerat ion on a  shal low n o r t h  slope. 

j) Aspen Spruce Range 

Dominant Vegetation: Trembl i n g  aspen (Populus tremu- 

loides), Engelmann spruce (Picea engelmanii ) , Western 

meadow rue (Thal itricum occidentale) , Lupin (Lupinus 

spp.), Pine grass (Calamagrostis rubescens), Willow 

(Salix sp.), s t i c k y  cu r ran t  (Ribes viscosissimum), Cow 

parsnip (Heracleum lanatun) . 
Humus - m u l l  

S o i l s  - O.SB o r  O.DB on deep g l a c i a l  t i l l  

Desc r ip t i on  - small pockets o f  aspen occur a1 ong the  1  ower 

s ide  o f  t he  'open rangeland and i n  we t te r  draws. 



Discussion of Geochemical Results 

The r e s u l t s  o f  geochemical analyses o f  248 s o i l s  f rom t h e  Los t  

Horse p r o j e c t  area show t h a t  t h e  s o i l s  c o n t a i n  up t o  55 ppb go ld  and 1.4 ppm 

s i l v e r .  

1,100 s o i l  samples were c o l l e c t e d  and severa l  p i t s  were dug t o  

examine t h e  o r i g i n ,  composi t ion and development o f  t h e  s o i l s .  

The major  f ea tu res  observed were as f o l l o w s :  

a )  The s o i l s  a re  g e n e r a l l y  t h i n ,  p o o r l y  developed and of  
g l a c i a l  t i l l  o r i g i n .  The s o i l s  a r e  t h i c k  i n  t h e  

southeastern corner  o f  t h e  p roper ty .  

Gold va lues a r e  g e n e r a l l y  low throughout  t h e  p rope r t y ,bu t  

two h i g h  va lues e x i s t  near t h e  g r a n o d i o r i t e  con tac t  i n  t h e  

no r theas te rn  p o r t i o n  o f  t h e  area; l o c a l  h i g h  go ld  va lues 

e x i s t  i n  bedrock i n  t h i s  area. 

The h i g h  go ld  values a r e  g e n e r a l l y  c o i n c i d e n t  w i t h  h i g h  

s i l v e r v a l u e s w i t h i n t h e n o r t h e a s t e r n  p o r t i o n o f t h e a r e a .  

Both copper and a r s e n i c v a l u e s w i t h i n  s o i l s  a r e h i g h o v e r a  

l a r g e  area n o r t h  o f  t h e  g r a n o d i o r i t e  i n t r u s i o n  i n  t h e  

no r theas te rn  p o r t i o n  o f  t h e  area. Both copper and 

a rsen i c  a re  assoc ia ted  w i t h  go ld  i n  t h e  o r e  depos i t s  a t  

Hed 1  ey . 



Discussion o f  Geophysical Results 

Magnetometer Survey 

The t o t a l  magnetic f i e l d  recorded over the  proper ty  O. va r ies  

a  t o t a l  o f  about 1000 gammas i n  general, except f o r  o c g i o n a l  h igh  

grad ien t  areas w i t h  f i e l d  s t rength  v a r i a t i o n s  on the  order o f  

1000's gammas. 

One such h igh  grad ien t  area i s  i n  t h e  n o r t h  c e n t r a l  (L 

llOON t o  L 1200N, around 1350E) p a r t  o f  t he  mod i f ied  g r i d  system 

c la im  area (F igures 2a, b) ,  and corresponds t o  an area w i t h  a  

complex 1  i t h o l o g i c  assemblage i n c l u d i n g  d i o r i t e  and sulphide 

m ine ra l i za t i on .  

The east h a l f  o f  the  proper ty  i s  dominated by a  s t rong 

northeast-southwest t rend ing  magnetic h igh  over t h i n l y  covered 

granod ior i  t e  which moderates somewhat i n  t he  swamp (probably due 

t o t h e i n c r a s e d d e p t h  o f  overburden). Amodrate h igh  southeast of 

t h a t  t rends i n  t he  same d i r e c t i o n  over l imestone probably r e f l e c t s  

a  t h i n  sec t i on  o f  r o o f  pendant, s ince  the  f i e l d  s t reng th  remains 

r e l a t i v e l y  high. A s t rong h igh  i n  t he  southeast corner of the 

proper ty  i s  over granodi o r i  te.  Moderately s t rong f i e l d  s t rengths  

t o  the  no r th  o f  the  main h igh  t rend  roughly north-south, and 

correspond t o  occurrences o f  su l  phide minera l  s. The nor thern  

boundary o f  the  g r a n o d i o r i t e  i s  c l e a r l y  i n d i c a t e d  by the  magnetic 

f i e l d  s t reng th  data. There appears t o  be an east-west 

displacement o f  about 100-200 on it, w i t h  an associated magnetic 

low. A d e t a i l e d  magnetometer survey done over p a r t  o f  t he  

g r a n o d i o r i t e  contact  i s  discussed below. 

The lower magnetic f i e l d  s t reng th  values are i n  the  

western ha1 f o f  the  surveyed area, and appear t o  correspond t o  the 



v o l c a n i c l a s t i c  rocks i n  general. Strong nor th-south t rend ing  

highs w i t h i n  the  Crown Grant area seem t o  c o r r e l a t e  we l l  w i t h  

occurrences o f  su lphide minerals.  Also, a moderate h igh  i n  the  

west cen t ra l  ha1 f o f  t h e  modi f i e d  g r i d  system c la im  area co r re la tes  

w i t h  occurrences o f  me tas i l t s tone  and sufphide minerals.  

VLF-Electranagneti c Survey (Seattle) 

Several northeast-southwest t rend ing  conductors a t  l e a s t  

600-800 m long are  apparent from t h e  VLF data  (F igures 3a,b). A 

p a r t i c u l a r l y  s t rong one coinc ides w i t h  the  nor thern  boundary o f  

t h e  g ranod io r i t e  p lu ton  i n  t h e  east, where the re  are  sulphide 

showings. A d e t a i l  survey was run over t h i s  conductor, and i s  

discussed below.THereis a 300m long conductor where t h e  nor thern  

boundary o f  the  g ranod io r i t e  p l u t o n  i s  displaced. This 

displacement i s  mentioned i n  the  d iscuss ion  o f  t h e  magnetometer 

survey above. 

The conductors i n  the  west a re  more n o r t h e r l y  t rending,  

and c o r r e l a t e  w e l l  w i t h  the  magnetic highs and areas o f  su lphide 

m ien ra l i za t i on .  

The conductors i n  the  cen t ra l  area do not  c o r r e l a t e  w i t h  

any features apparent from the  geo log ica l  i n v e s t i g a t i o n  o f  the 

area. They presumably represent features a t  depth. 

Detai 1 s o f  Grid Survey 

To f u r t h e r  i n v e s t i g a t e  t h e  s t rong conductor along the 

nor thern  boudnary o f  t h e  granod ior i te ,  a d e t a i l  survey was run i n  

t h i s  area. 



Magnetometer 

As above, t h e  magnet ic f i e l d  s t r e n g t h  data 

c l e a r l y  d e l i n e a t e s  t h e  boundary o f  t h e  g r a n o d i o r i t e  ( F i g u r e  2c). 

There i s  an i s o l a t e d  h i g h  g rad ien t  area i n  t h e  extreme south o f  t h e  

d e t a i  1  area, around 2025E, where t h e  f i e l d  s t r e n g t h  v a r i e s  by more 

than  2800 gammas over  25 m. There i s  a1 so an i s01  a ted  magnet ic 

h i g h  about 100 m  eas t  o f  t h e  contact ,  w i t h  va lues about 400 gammas 

above l o c a l  background l e v e l s .  

VLF-EH (Hawaii) 

TheVLFd ip  ang leand  f i e l d  s t rengthweremeasured 

u s i n g  t h e  Hawaii t r a n s m i t t e r  s t a t i o n ,  which i s  a lmost  d i r e c t l y  

southwest o f  t h e  p roper ty .  

The r e s u l t s  of t h e  d e t a i  1  survey more accu ra te l y  

l o c a t e s  t h e  s t r o n g  VLF conductor  on t h e  g r a n o d i o r i t e  boundary 

( F i g u r e  3c).  Also, t h e  VLF f i e l d  s t r e n g t h  i s  anomalously h i g h  

over  t h e  conductor ( F i g u r e  3d), v a r y i n g  from a  background l e v e l  o f  

about 60% t o  over 100%. 



PART D 

Conclusions and Reconmendations 

A rev iew o f  t h e  da ta  compi led on t h e  Los t  Horse p r o j e c t  suggests a number o f  

t a r g e t s  wo r th  i n v e s t i g a t i n g .  

1 )  Western con tac t  o f  g r a n o d i o r i t e  and metasediments 

Features: a )  S t rong  VLF-EM conductor o f  a t  l e a s t  600 m s t r i k e  

length.  

b )  Sulph ide and assoc ia ted  go ld  m i n e r a l i z a t i o n  i n  

cher ts .  

c )  Anomalous a r sen i c  va lues from s o i l s  geo- 

chemist ry .  

2 Eastern con tac t  o f  g r a n o d i o r i t e  and metasediments 

Features: a )  S t rong  VLF-EM conductor.  

b )  Massive a rsenopyr i  t e  and assoc ia ted  go ld  

m i n e r a l i z a t i o n  p resen t  i n  skarn. 

3 Northeast  co rner  o f  Reverted Crown Grant L 3240 

Features: a )  A s e r i e s  o f  magnetometer h ighs  and lows, 

suggest ing p o s s i b l e  su lph ide  m ine ra l  i z a t i o n  

and/or a l t e r a t i o n .  

b )  Presence of  skarn and assoc ia ted  go ld  

m ine ra l  i za t i on .  



Features: a) A se r i es  o f  magnetometer highs and lows, 

suggest ing poss ib le  su lph ide  m i n e r a l i z a t i o n  

and/or a l t e r a t i o n .  

b )  Weak VLF-EM conductor. 

c )  Presence o f  skarn and sulphide m ine ra l i za t i on .  

I n  order  t o  evaluate the  above ta rge ts ,  an aggressive second phase o f  

exp lo ra t i on  i s  recomnended. The program should i nc lude  d e t a i l e d  geological  

mapping and sampling o f  a l l  bodies o f  skarn on t h e  proper ty  and a number o f  s o i l  

samples p rev ious l y  co l  l e c t e d  ( c u r r e n t l y  i n  s torage)  should be analyzed. 

Add i t i ona l  geophysical work c o n s i s t i n g  o f  induced p o l a r i z a t i o n  and r e s i s t i v i t y  

survey should be conducted over t he  t a r g e t  areas t o  b e t t e r  de f i ne  the  ex ten t  and 

nature  o f  these anomalous zones. Contingent upon favourable r e s u l t s  o f  t h i s  survey 

these areas should be trenched (where shal low overburden permi ts )  and a number o f  

sho r t  d r i l l  holes should be d r i  l l e d  t o  t e s t  f o r  under ly ing  m ine ra l i za t i on .  

Est imated Cost o f  Proposed Program 

Diamond D r i l l  Tests, a l l ow  $ 55,000 

Geochemical Analyses on selected p rev ious l y  c o l l e c t e d  

so i  1 samples - say 400 samples @ $1 2.50/sample 5,000 

Geological Survey and support, a1 1 ow 10,000 

Induced P o l a r i z a t i o n  and R e s i s t i v i t y  Survey, a l l ow  15,000 

Trenching, Bul ldozing,  a1 low 10,000 

Assays, a1 1 ow 10,000 

Engineering, Supervision, and Report 7,500 

Contingencies, say 7,500 

Tota l  : 



Contingent upon favourable r e s u l t s d u r i n g t h e  second phaseofwork ,a  sumof 

up t o  $ 250,000 could be a1 located t o  determine geometry and grade c h a r a c t e r i s t i c s  

o f  t h e  best t a r g e t  areas. 

Vancouver, B.C. 

es S. Falconer,  P.Eng. 

8 June 1986. a 
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APPENDIX A 

COST BREAKDOWN OF PHASE I PROGRM 

Gr id  Establ  i shment: 

a )  Basel ines 
b)  Cross1 i nes 

Geological Mapping and Sampling 
(Scale 1  :5,000) 7,000.00 

VLF-Electromagnetic Survey 101.5 km @ $125/km 12,687.50 

Magnetometer Survey 

Soi 1  Sampl i ng 

101.5 km @ $125/km 12,687.50 

1100 samples @ $8/sample 8,800.00 

S o i l  and Vegetat ion Studies 2,500.00 

Laboratory Analys is  

a )  248 s o i l s  @ $10.75 each 
b )  84 rocks @ $14.75 each 

M i  croscope/ th i  n  sec t ion  s tud ies  

Report p repara t ion  and d r a f t i n g  

Computer generated co lour  maps 

Orthophoto Base Map (Scale 1:5,000) 

Engineering and I n t e r p r e t a t i o n  

Tota l  cost :  
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CERTIFICATES 



CERTIFICATE 

I, James Sel k i  r k  Falconer, o f  Vancouver, B r i t i s h  Columbia, do hereby 
c e r t i  f y  : 

1 )  I am a Consul t i ng Professional  Engineer t o  Shangri -La Minera l  s Ltd., 200- 
675 West Hast ings St ree t ,  Vancouver, B r i t i s h  Columbia, V6B 421. 

2 ) I am a Registered Professional  Engineer i n  the  Province o f  B r i t i s h  
Columbia, A lber ta  and Ontario. 

3 )  I graduated w i t h  a degree of Engineer o f  Mines from the  Colorado School o f  
Mines i n  1969. 

4 I have p rac t i sed  my pro fess ion  f o r  seventeen years. 

5) This r e p o r t  i s  based on a personal p roper ty  examinat ion conducted on May 
28th, 1986 and on an eva lua t ion  o f  p r i v a t e l y  and p u b l i c l y  he ld  data 
p e r t a i n i n g  t o  t h e  sa id  proepr ty ,  as w e l l  as C ie ld  data c o l l e c t e d  by a 
Shangri -La Mineral s Ltd. crew. 

6 I hold  no d i r e c t  o r  i n d i r e c t  i n t e r e s t  i n  the  proper ty  described herein, o r  
i n  any s e c u r i t i e s  o f  Monte l lo  Resources Ltd., o r  i n  any associated 
companies, nor do I expect t o  rece ive  any. 

This  r e p o r t  may be u t i l i z e d  by Monte l lo  Resources Ltd. f o r  i n c l u s i  on i n  a 
Prospectus o r  Statement o f  Ma te r i a l  Facts. 

Vancouver, B.C. 



CERTIFICATE 

I ,  David J. Pawliuk of t h e  M u n i c i p a l i t y  o f  De l ta  i n  t h e  Province o f  B r i t i s h  
Columbia, do hereby c e r t i f y :  

1 )  I am a  Consul ti ng Geologis t  w i t h  t h e  f i r m  o f  Shangri -La Minera ls  L im i ted  a t  
200-675 West Hast ings St ree t ,  Vancouver, B.C., V6B 421. 

2  1 I graduated i n  1975 from the  U n i v e r s i t y  o f  A1 ber ta ,  Edmonton, A1 ber ta,  and 
ho ld  a  Bachelor o f  Science w i t h  S p e c i a l i z a t i o n  i n  Geology. 

3 1 I am a  reg i s te red  member, i n  good standing, of  t he  Associat ion o f  
Professional  Engineers, Geol ogi  s t s  and Geophysicists o f  A1 berta. 

4  1 Since graduat ion I have been invo lved i n  numerous minera l  exp lo ra t i on  
programs througout  Canada. 

5  1 This  r e p o r t  i s  based upon f i e ldwork  c a r r i e d  out  by t h i s  author and a  
Shangri-La Minera ls  crew between May 15 and June 12, 1986. 

6 )  I ho ld  no d i r e c t  nor i n d i r e c t  i n t e r e s t  i n  the  p r o p e r t y , o r i n  any s e c u r i t i e s  
ofMonte l loResources Ltd.,nor i n  any associated companies,nordo I expect 
t o  rece ive  any. 

6  1 This repo r t  may be u t i l i z e d  by Monte1 l o  Resources Ltd. f o r  i n c l u s i o n  i n  a  
Prospectus o r  Statement o f  Ma te r i a l  Facts. 

Respec t fu l l y  submitted a t  Vancouver, B.C. 

v -  
28 June 1986 



CERTIFICATE 

I, Carol  Di tson,  o f  t h e  C i t y  o f  Vancouver, i n  t h e  Prov ince o f  B r i t i s h  
Col umbi a, do hereby c e r t  i f y  : 

1 )  I am a  Consul t i  ng Geo log is t  w i t h  t h e  f i  rm o f  Shangri -La M ine ra l s  L i m i t e d  a t  
200-675 West Hast ings S t r e e t ,  Vancouver, B.C., V6B 421. 

2 )  I graduated i n  1985 from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia w i t h  a  B.Sc. i n  
Geol ogy . 

3 )  I have been i nvo l ved  i n  m ine ra l  e x p l o r a t i o n  s i nce  1979. 

4  Th i s  r e p o r t  i s  based upon f i e l d w o r k  c a r r i e d  ou t  by t h i s  au thor  and a  
Shangri-La M ine ra l s  crew between Ap r i  1  5 and June 14, 1986. 

5 )  I ho ld  no d i r e c t  i n t e r e s t  o r  i n d i r e c t  i n t e r e s t  i n  t h e  p r o p e r t y  o r  i n  any 
s e c u r i t i e s  o f  Monte110 Resources Ltd., o r  i n  any assoc ia ted  companies,nor 
do I expect  t o  r e c e i v e  any. 

6  This  r e p o r t  may be u t i  1  i z e d  by Monte1 l o  Resources L td .  f o r  i n c l u s i o n  i n  a  
Prospectus o r  Statement o f  M a t e r i a l  Facts.  

Respectf/u,lly submi t ted a t  Vancouver, B.C. 

28 June 1986 



CERTIFICATE 

I, Helen C. Grond, do hereby c e r t i f y :  

1 )  I am a  Consul t i ng Geologis t  w i t h  t h e  f i  r m  o f  Shangri -La Minera ls  L imi ted  a t  
200-675 West Hast ings St ree t ,  Vancouver, B.C.,-V6B 421. 

2 )  I graduated i n  1980 from t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia w i t h  an Honours 
B.Sc. i n  Geology, and i n  1982 w i t h  a  M.Sc. i n  Geology. 

3 )  I have been invo lved i n  minera l  e x p l o r a t i o n  s ince  1977. 

4)  This  r e p o r t  i s  based upon f i e l dwork  c a r r i e d  out  by t h i s  author and a  
Shangri-La Minera ls  crew between A p r i l  5  and June 14, 1986. 

5)  I hold  no d i r e c t  i n t e r e s t  o r  i n d i r e c t  i n t e r e s t  i n  t h e  p rope r t y  o r  i n  any 
s e c u r i t i e s  o f  Monte1 1  o  Resources Ltd., o r  i n  any associated companies, nor 
do I expect t o  rece i ve  any. 

6 )  This r e p o r t  may be u t i l i z e d  by Monte110 Resources Ltd. f o r  i n c l u s i o n  i n  a  
Prospectus o r  Statement o f  Ma te r i a l  Facts. 

Respec t fu l l y  submit ted a t  Vancouver, B.C. 



CERTIFICATE 

I, James Campbell Graham o f  t h e  C i t y  o f  Burnaby i n  t he  Province o f  B r i t i s h  
Columbia, do hereby c e r t i f y :  

1 )  I am a Consu l t ing  Geophysical Engineer w i t h  the  f i r m  o f  Shangri-La Minera ls  
L im i ted  a t  200-675 West Hast ings St ree t ,  Vancouver, B.C., V6B 421. 

2)  I graduated i n  1985 from the  Colorado School o f  Mines, Golden, Colorado, 
w i t h  a  M.Eng. i n  Geophysical Engineering and i n  1982 w i t h  a  B.Sc. i n  
Geophysical Engineering. 

3 I have been invo lved i n  numerous minera l  exp lo ra t i on  programs s ince 1975. 

4 )  This  repo r t  i s  based upon f i e ldwork  c a r r i e d  ou t  by t h i s  author and a  
Shangri-La Minera ls  crew i n  A p r i l  and June 1986. 

5 )  I ho ld  no d i r e c t  i n t e r e s t  o r  i n d i r e c t  i n t e r e s t  i n  t he  p rope r t y  o r  i n  any 
s e c u r i t i e s  o f  Monte1 1  o  Resources Ltd., o r  i n  any associated companies , nor 
do I expect t o  rece ive  any. 

6  This  r e p o r t  may be u t i  l i zed  by Ltd. f o r  i n c l u s i o n  i n  a  
Prospectus o r  Statement o f  ,' 

Respec i fu l f y  s u b m i f t v  a t  VancouveC, B.C. 
( / / ' /  

L 
3 ,/ 

L J / .-- - -----------., 
James Campbell -Graham,'B.Sc., M.Eng. ------- 
27 une 1986 1 



CERTIFICATE 

I, Robert  Thomson, of t h e  City o f  Rossland i n  t h e  Prov ince o f  B r i t i s h  Columbia do 
hereby c e r t i  fy: 

That I am a  Consu l t i ng  Fo res te r  w i t h  t h e  f i r m  o f  Shangri-La Minera l  s  Ltd., 200-675 
West H a s t i  ngs S t ree t ,  Vancouver, B r i  ti sh Col umbia, V6B 421. 

I f u r t h e r  c e r t i f y :  

That I am a  graduate o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia (1985) and ho ld  a  
Bachelor  o f  Science i n  Fo res t r y  B io l ogy  ( F a c u l t y  o f  F o r e s t r y )  degree. 

That s i nce  1980, I have been i n v o l v e d  i n  numerous minera l  e x p l o r a t i o n  programs 
throughout  Canada. 

That t h i s  r e p o r t  i s  based on personal v i s i t s  o f  t h e  Lost  Horse Group m ine ra l  
c la ims  i n  June, 1986. 

That I have no d i r e c t o r  i n d i r e c t  i n t e r e s t  i n  t h e  p r o p e r t y d e s c r i b e d  h e r e i n , o r  
i n  Montel l o  Resources Ltd., nor  do I expect t o  r e c e i v e  any. 

That t h i  s  r e p o r t  may be u t i  1 i z e d  by Montel 1  o  Resources Ltd.  i n  a  Prospectus o r  
Statement o f  M a t e r i a l  Facts. 

R e s p e c t f u l l y  submi t ted  
a t  Vancouver, B.C. 

Robert  Thomson, B.Sc., F o r e s t r y  B io l ogy  

June 19, 1986 



APPENDIX C 

SAHPLE DESCRIPTIONS 
THIN SECTION DESCRIPTIONS 



M P L E  DESCRIPTIONS 

MH-1, L150N 75U Grab 

Ma f i c  aphan i t i c ,  v o l c a n i c l a s t i c ,  1-2% f i n e  su lph ide  g ra ins ,  p robab ly  
p y r r h o t i t e .  Sub-outcrop 10 x  5 m. 

HH-2, L150N 60W Chip across 1 m 

M a f i c  aphan i t i c ,  v o l c a n i c l a s t i c ,  1-2% f i n e  su l  ph ide  gra ins,  p robab ly  
p y r r h o t i t e .  Chip taken across 1 m  i n  smal l  p i t .  

MH-3, L500N 500U Grab 

Medium t o  l i g h t  gray v o l c a n i c l a s t i c  w i t h  abundant p l a g i o c l a s e  
phenocrysts. C r y s t a l l i n e  ep ido te  and g a r n e t i f e r o u s  b lebs  sca t t e red  
throughout.  

MH-4, LlOON 475W Chip across 2 a 

Chip sample from smal l  p i t .  Rusty s ta i ned  a l t e r e d  rock. Leached 
p y r o c l a s t i c ,  l i g h t  co loured  m a t r i x  w i t h  dark  phenocrysts and c l a s t s .  

MH-5, L20N 325Y Grab 

Conglomerat ic che r t ,  mu1 t icomposi  t i o n a l  , some c l a s t s  w i t h  minor  
p y r r h o t i t e  v e i n l e t s .  

MH-6, L30N 460Y Grab 

Conglomerat i  c  c h e r t  w i t h  g a r n e t i  fe rous  vugs. Mu1 ti composi t o n a l  c l  a s t s  
i n  che r t .  

PIH-7, LlOOS 325W Grab 

Skarn, r u s t y  s ta i ned  f r a c t u r e s .  2-3% su lph ides  d isseminated 
throughout .  

MH-8, LlOOS 2251 Grab 

Sample f rom smal l  p i t ;  may n o t  be outcrop.  Skarn w i t h  5% su lph ides,  
ma in l y  p y r i t e .  

MH-9, LlON 530E Grab 

Medium-grey m e t a s i l t s t o n e ,  1-2% d isseminated su lph ides,  ma in l y  
p y r r h o t i  t e .  

MH-10, L85N 725E. Grab 

Volcaniclastic/metasiltstone. Rusty s t a i n i n g  on f r a c t u r e s ;  1-2% 
d isseminated s u l  phides, p a r t i c u l a r l y  on f r a c t u r e  surfaces. 



WH-11, LllOON 550E Grab 

Medium grey  c h e r t  w i t h  r u s t y  s ta i ned  f r ac tu res .  M i  no r  d isseminated 
s u l  p h i  des. 

HH-12, L1125N llOOE Grab 

Very r u s t y  s ta i ned  c h e r t y  metas i  1 ts tone.  

HH-13, L1050N 1150E Grab 

Skarn. Rusty s ta i ned  rock. 2-3s d isseminated su lph ides.  

MI-14, L1060N 1650E Grab 

Skarn w i t h  w e l l  developed hornblende phenocrysts.  Rusty s t a i n i n g  on 
f r ac tu res .  Trace o f  d isseminated su lph ides.  

MH-15, L740N 2900E Grab 

S i l i c e o u s  conglomerat ic  l imes tone  w i t h  3-4% d isseminated su lph ides.  
White on weathered surface. 

MH-16, L1045N 1850E Grab 

Conglomerat ic s i  1 i ceous  1 irnestone. Some grey and p u r p l  i s h  
Trace su lph ides.  

MH-17, L585N 675E Grab 

Cher ty  mudstone w i t h  dark  g r e y l p u r p l e  c l  asts .  C h l o r i t i c  ve in1  
amphibole c r y s t a l s  i n  vugs. 

MH-18, L700BN, 2500E Grab 

c l  asts .  

e t s  and 

Cher ty  1 imestone w i t h  p y r r h o t i t e  s t r i n g e r s  and b lebs  (3%),  r u s t y  
s t a i n i n g ,  secondary garne t  (? ) .  

MH-19, L575N, 2675E Grab 

Limey metas i  1 t s t o n e  w i t h  t r a c e  o f  su lph ides.  

HH-20, L575N, 2900E Grab 

Rusty s ta ined ,  a1 t e r e d  g ranod io r i  t e .  

WH-21, L850N, 1900E Grab 

From s t r i p p e d  area. Congl omerat i  c c h e r t  w i t h  abundant c a l c i t e  ve in ing.  
5% s u l  ph ides i n  s t r i n g e r s  and blebs. 



MH-101, 400N,1W Chip 

50% s i  1 ts tone,  dark grey, aphani t i c ;  50% magnetic v o l c a n i c l a s t i c  w i t h  
t r a c e  arsenopyri  t e  ( ? )  and p y r r h o t i  te ,  medium grey co lo r ,  p h a n e r i t i c  

MH-102, 4001, 160W Chip 

S1ightlymagneticmetasiltstone,mediumtodark greyco lo red , i ron -s ta ined  
on weathered surface, t r a c e  t o  3% sulphides, main ly  p y r r h o t i t e .  

MH-103, 400N, 500U Chip 

Medium t o  dark grey v o l c a n i c l a s t i c  w i t h  ep ido te  and c h l o r i t e ,  l i t h i c  
c las ts ,  brown weathered surface. 

MH-104, 315N, 650U Chip 

L i g h t  g r e e n i s h m e t a v o l c a n i c l a s t i c w i t h  e p i d o t e , c h l o r i t e  and garnet. Trace 
su l  phides ( p y r r h o t i t e  and arsenopyri  te [?] )  

NH-105, 300N, 615W Grab 

Medium grey p h a n e r i t i c  v o l c a n i c l a s t i c  w i t h  t r a c e  p y r r h o t i t e  and 
arsenopyri  te .  

MH-106, 260N, 655E Grab 

Dark grey, c h l o r i t i c  me tas i l t s tone  w i t h  l i g h t  grey che r t  and ( t r a c e )  
su lphides i n  seam and pod o f  skarn. 

MH-107, 350N, 15E Grab 

Ves icu la r ,  amygdal o i d a l  basal t .  Medium grey, brown weathered surface. 

30% b lue  t o  brown che r t  w i t h  2% sulphides, f i n e l y  disseminated. 
70% medium b lue  grey p h a n e r i t i c  skarn w i t h  5-7% sulphides ( p y r r h o t i t e  as 
b lebs and disseminat ions, a rsenopyr i te  as d isseminat ions) .  

UH-109, 900W, 2015E Chip 

Interbedded 1 i g h t  grey cher t ,  medium t o  dark grey s i  l t s t o n e  and 1 i g h t  grey 
l imestone w i t h  t r a c e  t o  2% sulphides. 

MH-110, 900N, 1960E Chip 

Medium t o  dark grey v o l c a n i c l a s t i c  b recc ia  w i t h  cher ty ,  angular l i t h i c  
fragments and 2% d i  ssemi nated su l  phi  des. 

HH-111, 480N, 17605 Grab 

Medium grey granod ior i te ,  no su l  phides. 



Mi-22, L1885N, 1925E Grab 

Skarn w i t h  5-6s disseminated s u l f i d e s .  

MH-23, LlOOON, 1950E Grab 

Conglomeratic,cherty1imestonewith dark,angular  c l a s t i c  fragments and 
2% disseminated sulphides. 

MH-24, L975N, 1925E Grab 

Pink ish,  pu rp le  cher t ,  r u s t y  stained, 2% sulphides disseminated 
throughout.  

MI-25, L1025N, 1825E Grab 

Metasediment outcrop w i t h  l a r g e  vugs ( ve ins? )  5-10 cm o f  coarse 
c r y s t a l  1  i ne w h i t e  c a l c i t e .  

MH-26, L975N, 1800E Grab 

Pink ish-purp le  c h e r t  w i t h  l a r g e  ( 1  cm diameter)  b lebs  of  p y r r h o t i t e .  

Mi-27, LlOOON, 1600E Chip 

From s t r i p p e d  area, rhyodac i te  w i t h  2-3% disseminated sulphides. 

HH-28, L1270N, 1575E Grab 

D i o r i t e  w i t h  redd ish-purp le  pervas ive  a l t e r a t i o n .  

HH-29, L1250N, 2000E Grab 

Grey c h e r t  w i t h  amphibole phenocrysts i n  d iscont inuous b lebs i n  an 
a p h a n i t i c  mat r i x .  

MH-30, L1200N, 2040E Grab 

White che r t  w i t h  phenoc rys t sw i th  a p y r r h o t i t e  s t r i n g e r 4 c m l o n g a n d  3mm 
wide. 

HH-31, L1280N, 2075E Grab 

Chert w i t h  r u s t y  s t a i n i n g  and t r a c e  t o  1% disseminated sulphides. 

MH-32, Gold Finch Claims Chip 

2 m ch ip  sample from r u s t y  s ta ined p i t .  P i t  i s  loca ted  i n  t h e  cen t ra l  
p o r t i o n  o f  t h e  Gold F inch Claims. Skarn w i t h  up t o  15% arsenopyr i te  and 
p y r r h o t i  te.  



MH-201, 700N, 75W Grab 

Dark brown, f i  ne-grained, weakly b r e c c i a t e d  v o l c a n i c l a s t i c  veined by 
quar tz ,  ep ido te  ( ? )  and t r a c e  p y r i t e .  Ve in ing  over 4 rn x  1  m area; ve ins  
randomly o r i en ted ,  shor t ,  up t o  1  cm wide. 

MH-202, 705N, 21W Grab Sample 

Grey-green s i l t y  c h e r t  w i t h  f r a c t u r e  sur faces  coated w i t h  brown-red i r o n  
ox ides . 

HH-203 647N, 123W Grab Sample 

Dark grey, f i n e - g r a i n e d  s i  1  ty  v o l c a n i c l a s t i c  w i t h  red-brown i r o n  ox ides 
on f r a c t u r e  surfaces. Rock l o c a l l y  con ta ins  up t o  5% p y r r h o t i t e  as 
masses t o  few mm iameter  and as v e i n l e t s  up t o  1  mn wide, 30 mn long. 
Sample f rom 0.5 IT? area. 

MH-204 600N, 280W Grab Sample 

Dark grey f i ne -g ra ined  c r y s t a l  1  i n e  vo l  c a n i c l a s t i c  w i t h  1-2% very  f i n e  
d isseminated p y r r h o t i t e  throughout  area 0.5 m x 0.5 m. Red-brown i r o n  
ox ides on f r a c t u r e  surfaces. 

MH-205 590N, 452W Chip Sample 

Chip across 1.5 m p a l e  g rey i sh  green skarn c o n t a i n i n g  15-20% very  f i n e  
d issemianted p y r r h o t i t e .  Sample f rom o l d  t r e n c h  2.5 rn x 3.5 m x  1.5 m 
deep where brown toye l l ow-b rown  t o  b l ack  i r o n  ox ides coa t  weathered rock  
surface. Local  carbonate ( ? )  on f r a c t u r e  surface. I d e n t i f i e d  as c h e r t  
i n  f i e l d .  

MH-206 620N, 725W Grab Sample 

Dark grey t o  p a l e  brown t o  green s i l t y  c h e r t  w i t h  5-101 ep ido te  ( ? )  as 
sp lo tches  averag ing  few mn diameter.  No su lph ides  o r  i r o n  oxides. 

MH-207 1123N, 2E Grab Sample 

Grey t o  brownish-grey, f i ne -g ra ined ,  s i l t y  v o l c a n i c l a s t i c  w i t h  
approx imate ly  0.3-0.5% f i n e ,  d isseminated p y r r h o t i t e .  

MH-208 1495N, 345E Grab Sample 

Dark grey medium-grained v o l c a n i c l a s t i c  w i t h  mudstone lenses. Trace t o  
0.2% d isseminated p y r r h o t i t e .  Trace p y r i t e  as i r r e g u l a r  mass 1.5 mm 
diameter.  

MH-209 1520N, 515E Grab sample 

Pale  grey ish-green c h e r t  w i t h  t r a c e  p y r r h o t i t e .  I r o n  ox ides on f r a c t u r e  
surfaces. Sample from 0.5 by 0.5 m area. 



1450W, 1737E Grab Sample 

Brownish grey s i  l t y  che r t ,  and s i  1 t s tone ,  i n  band 1.5 t o  4 rn wide, 20 m 
l ongwh ich  has i r o n  ox ides onweathered surface. R o c k l o c a l l y c o n t a i n s  1 
t o  5% p y r i t e  as d isseminated specks, wispy f r a c t u r e  f i  11 i n g  and as 
i r r e g u l a r  masses. Band open bo th  ends. 

1445N, 1760E Grab Sample 

Pale grey che r t ,  o f f - w h i t e  q u a r t z i t e  w i t h  dark  brown t o  b l ack  i r o n  ox ides 
c o a t i n g  weathered surface. Rock con ta ins  1% ( 1  oca l  l y  5%) d issemianted 
p y r i t e  over  5 m x 5 m area; open a l l  sides. 

14551, 1950E Grab Sample 

Greyish brown aphani t i  c skarn w i t h  b l ack  hornblende phenocrysts,  up t o  2 
cm long. Trace t o  l o c a l l y  2% p y r i t e ,  t r a c e  p y r r h o t i t e  as i r r e g u l a r  
masses f i l l i n g  d iscon t inuous  f r a c t u r e s a n d  disseminated. Outcrop 5m x 
5 me Rock as f o r  sample MH-215. 

1455N, 1973E Grab Sample 

Grey c h e r t  c o n t a i n i n g  2-4% d isseminated p y r i t e  w i t h  a n k e r i t e  ( ? )  on 
f r a c t u r e  surfaces. About 70% o f  ou t c rop  su r f ace  coated by dark  brown 
l i m o n i t i c  i r o n  oxides. 

1455N, 251 2E Grab Sample 

Dark brown t o  y e l l o w  brown weather ing,  limy grey s i l t s t o n e  w i t h  
approx imate ly  0.5% p y r i t e .  

1495N, 194OE Grab Sample 

Greyish brown aphani t i c  skarn w i t h  b l ack  amphi b o l e  phenocrysts.  Up t o  
3% p y r i t e ;  rock  same as f o r  MH-212. 

1500N, 1715E Grab Sample 

Dark grey skarn w i t h  b l ack  hornblende phenocrysts and red-brown i r o n  
ox ides on weathered sur face.  No su lph ides  seen. 

1345N, l3OE Grab Sample 

Greyish-green s i l t y  c h e r t  w i t h  i r o n  ox ides on weathered sur face.  Very 
f i n e  d isseminated p y r i t e  t r a c e  t o  0.5%. 

l35ON, 232E Grab Sample 

Pale  grey, ve ry  f i ne -g ra ined  q u a r t z i t e  w i t h  0.5 t o  1% disseminated 
p y r i t e .  M i n e r a l i z e d  band 0.5 m wide, open bo th  ends. 



13551, 280E Grab Sample 

Pale greenish grey che r t  which l o c a l l y c o n t a i n s  up t o  5%pyr rho t i te ,0 .5% 
cha lcopy r i t e  as rounded blebs and masses up t o  14 mm diameter. 
Cha lcopyr i te  as wispy r ims on p y r r h o t i  t e  masses; su l  phide b l  ebs rimmed by 
t h i n  ha lo  o f  dark green c a l c - s i l  i c a t e ( ? )  minerals.  Occurrence 
approximately 1 m wide, 2 m long, open on 2 sides. 

1350N, 1825E Grab Sample 

Pale greenish-grey q u a r t z i  t i c ,  f ine-gra ined massive v o l c a n i c l a s t i c  
conta ins approximately 1% p y r r h o t i t e  both disseminated and as wispy 
masses. Black t o  dark red-brown i r o n  oxides, coat  weathered outcrop 
surface. P y r i t e  v e i n l e t  1 mrnwide, 2cm long i n  sampled rock. L o c a l l y  
up t o  3% p y r r h o t i t e  i n  sample. 

1350N, 1935E Grab Sample 

Pale grey, f i n e  t o  medium-grained q u a r t z i t i c  v o l c a n i c l a s t i c  conta ins up 
t o  5% p y r r h o t i t e ,  t r a c e  p y r i t e  as ve in le t s ,  f i n e l y  disseminated and as 
i r r e g u l  a r  masses. Local b l  ack i r o n  oxides on weathered outcrop sur face 
over 10 m x 30 m area. 

l35ON, 2475E Chip Sample 

Grey s i  l t s t o n e  w i t h  b lack hornblende phenocrysts t o  few mm long (poss ib le  
porphyry dyke). Rock conta ins 2-3% very f i n e l y  disseminated 
p y r r h o t i t e ,  l o c a l  t r a c e  p y r i t e  across 131 cm (sample w id th  131 cm). 
Minera l i zed band 5 m long, open both ends. 

1365N, 2500E Grab Sample 

Rock as f o r  MH-222 w i t h  approximately 1.5% disseminated p y r r h o t i t e  and 
1 -5% disseminated p y r i t e ;  p y r i t e  ve i  n l  e t s  present. Band about 2 m wide, 
7 m long, open both ends. 

1355N, 3000E Chip Sample 

L i g h t  grey f ine-gra ined skarn i n  contact  w i t h  dark grey, s o f t  s i  1  t y  
l imestone i n  o l d  t rench where dark ye l l ow  - brown i r o n  oxides coat t rench 
wal ls .  Sample across 1 m a t  s k a r n l l  imestone contact  where p y r r h o t i t e  
1 ocal l y  t o  30% and green-bl ack amphibole ( ? )  1 ocal l y  t o  5% o f  rock volume. 

1200N, 1375E Grab Sample 

Grey, che r t y  s i l t s t o n e  conta ins t r a c e  t o  0.5% p y r r h o t i t e ;  open on a l l  
sides. Red-brown i r o n  oxides on weathered outcrop surface. 

1200N, 1680E Grab Sample 

Pale brownish grey f ine-gra ined skarn w i t h  up t o  1% very f i n e l y  



disseminated p y r r h o t i t e .  Orange-red i r o n  oxides on weathered sur face 
o f  outcrop. Open a l l  sides. 

MH-227 1200N, 1795E Grab Sample 

Pale greenish grey f i n e - g r a i  ned che r t y  q u a r t z i t e  conta ins about 1% 
disseminated p y r r h o t i  t e ,  t races  p y r i t e  w i t h i n  band approximately 10 cm 
wide, 1 m long; open both ends. 

MH-228 12001, 2055E Grab Sample 

Pale greenish grey che r t  band 1.5 m wide, 3 m long, open both ends, 
conta ins approximately 1% very f i n e  disseminated p y r r h o t i  t e  and p y r i t e .  
Outcrop has dark r u s t y  brown weathered surface. 

MH-229 1200N, 2270E Grab Sample 

Pale grey, coarse, conglolnerat ic f e l  s i c  v o l c a n i c l a s t i c .  Grey s i  1 t s tone  
and p ink che r t  c l a s t s  w i t h i n  q u a r t z i t i c ,  f ine-gra ined mat r ix .  Rock w e l l  
cemented by quartz.  C las ts  up t o  28 n diameter, subrounded t o  angular, 
somewell rounded. l t 0 2 % d i s s e m i n a t e d  p y r r h o t i t e .  Occurrence1mx2m, 
open a1 1 sides. 

MH-230 1202N, 3000E Chip Sample 

Chip across pale green-grey che r t  band 0.5 m wide i n  o l d  trench. Chert 
conta ins 0.5 t o  1.0% very the  disseminated p y r r h o t i t e  and t r a c e  t o  0.5% 
very f i n e  disseminated p y r i t e .  

MH-231 1202N, 3000E Chip Sample 

Chip across 1 m o f  grey, p o r p h y r i t i c  skarnwhichconta ins  l o c a l l y u p t o 1 %  
disseminated p y r r h o t i t e .  Skarn i s  loca ted  immediately west of che r t  
sampled as MH 230. 

MH-232 1188N, 3000E Chip Sample 

Discont inuous ch ip  sample across 12 m o f  grey, p o r p h y r i t i c  skarn which 
l o c a l  l y  conta i  ns up t o  1% disseminated p y r r h o t i  te.  Orange-brown i ron 
oxides on weathered surface. Rock as f o r  MH-231. 

MH-233 1180N, 2800E Chip Sample 

Pale brown g rossu la r i  t e  (5%), d iops ide  (5%) and c a l c i t e  (90%) comprise 
ve in  49 cm wide i n t r u d i n g  grey, s i l t y  l imestone. No sulphides seen. 
Sample c o l l e c t e d  across 49 cm. 

HH-234 1405N, 855E Grab Sample 

Dark grey s i l t y  v o l c a n i c l a s t i c  conta ins l o c a l l y  up t o  1 disseminated 
p y r r h o t i t e  w i t h i n  band approximately 2 m wide. 



MH-235 1115N, 1417E Grab Sample 

Pale grey, che r t y  s i l t s t o n e  t h a t  weathers dark brown on outcrop sur face 
over 25 m x 10 m area conta ins 1 t o  2% d i  sseminated p y r r h o t i t e  throughout 
and t r a c e  t o  1% p y r i t e  disseminted and as wispy ve in le t s .  

MH-236 1115N, 1370E Grab Sample 

Grey, s i l t y  v o l c a n i c l a s t i c ,  l i k e l y  an extension o f  occurrence sampled 
MH235. Rock conta ins 2 t o  4% combined disseminated p y r r h o t i t e  and 
p y r i t e .  

MH-237 1 l23N, 1 225E Grab Sample 

L i g h t  g rey , fe ls ic ,  f ine-gra ined v o l c a n i c l a s t i c  which conta ins l o c a l l y  
up t o  2% combined disseminated p y r r h o t i  t e  and p y r i t e .  Dark brown t o  
ye1 low weathered outcrop surface. Occurrence 2 m x 2 m, open a1 1 sides. 

MH-238 1150N, 1015E Grab Sample 

Greyish-green t o  p ink  che r t  w i t h  l o c a l l y u p t o  28disseminated p y r i t e a n d  
p y r r h o t i t e .  Dark brown i r o n  oxides on weathered sur face o f  outcrop. 
Open on a1 1 sides. 

MH-239 12531, 3040E Chip Sample 

Discont inuous ch ip  sample across 3 m o f p a l e  grey s i l i c i c  skarn exposed 
i n  o l d  trench. Up t o  3% combined disseminated arsenopyr i te ,  p y r r h o t i t e  
and p y r i t e .  

MH-240 1 Z3N, 3040E Chip Sample 

Discont inuous ch ip  sample co l  l ec ted  across 7 m o f  grey massive skarn as 
f o r  MH-239. Gradat ion between about 0.5% d i  ssemi nated su l  phides 
(arsenopyr i  t e ,  p y r r h o t i  t e ,  p y r i t e  and cha lcopy r i t e )  t o  massive 
arsenopyr i te  over 15 cm width. 

MH-241 1 3O3NS 2924E Grab Sample 

S i l i c i f i e d  1 imestone brecc ia  w i t h  no v i s i b l e  sul  phides exposed i n  small 
t rench. Very l i t t l e  r u s t y  s t a i n  on weathered surface. 
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S-Y OF PETROGRAPHY 

Eleven rock samples from t h e  Monte1 lo-Hedley Lost  Horse p rope r t y  were s tud ied  

i n  t h i n  sect ion.  Seven samples are  contact  metamorphosed, and s i x  o f  these show 

evidence o f  skarn m ine ra l i za t i on .  Two samples are  a1 te red ,  b u t  unmineral i zed 

1 i t h i c  v o l c a n i c l a s t i c  greenstone. One sample i s  from a d i o r i t i c  i n t r u s i v e  w i t h  

minor p y r i t e ,  and one i s  from a r e l a t i v e l y  fresh, unmineral ized hornblende- 

p l  ag ioc l  ase p o r p h y r i t i c  andesi te .  

Rocks t h a t  s t a r t e d  out as l i t h i c  vo lcan ic  sandstone are  r e l a t i v e l y  

unmineralized. O f  t he  seven contac t  metamorphosed samples, one i s  a maf ic  

greywacke ho rn fe l  s  w i t h  l ess  than 2% opaques (sample 1450N-740E). Secondary 

a c t i n o l i t i c  hornblende i n d i c a t e s  hornblende-hornfels f a c i e s  metamorphism. Two 

o ther  1 i t h i c  vo l  cani c l  a s t i c  rocks are  metamorphosed t o  greenschi s t  f ac ies  o r  

hydrothermal l y  a1 te red  t o  propyl  i t i c  assemblages. A1 t e r a t i o n  minera ls  i n  sample 

610-575W a re  ep ido te  and c h l o r i t e ,  whereas i n  sample 600N-535W they are  ep ido te  and 

a c t i n o l i t e ;  n e i t h e r  sample conta ins more than 1% opaques. I n  cont ras t ,  contact  

metamorphosed c a l c - s i l i c a t e  rocks are a l l  associated w i t h  s i g n i f i c a n t  su lph ide  

m ine ra l i za ton  on t h e  order  of  5 t o  15% disseminated p y r r h o t i t e ,  p y r i t e ,  and/or 

arsenopyr i te .  Metamorphic assemblages such as garnet-calcite-idocrase- 

t remol i te-wol l a s t o n i  t e  and garnet-cal  c i te -quar tz -wo l  1 as ton i  te-d iopsf  de-epidote- 

tremol i t e  indcate  r e l a t i v e l y  h igh  T (600°C) and low P ((300 MPa). A t  l e a s t  two o f  

t h e  rock (samples 11 00N-1125E and llOON - 1860E) show unusual abundance o f  sodium 

s c a p o l i t e  ( m a r i a l i t e ) ,  i n d i c a t i n g  poss ib le  i n f l u x  o f  sodium (+ c h l o r i d e ? )  

metasomatic so lu t ions .  The pdmary  mineralogy o f  these two rocks i s  nea r l y  

o b l i t e r a t e d ;  samplellOON - 1125Emayhavebeen a s i l i c e o u s  dolomite,whereas sample 

1100N-1860E was apparent ly  a che r t y  l i t h i c  sandstone o r  s i l t s t o n e .  Textures of  

c r o s s c u t t i n g  mineralized bands (as i n  sample 1350N-2990E) a l s o  support an 

i n t e r p r e t a t i o n  o f  i n f i l t r a t i o n  ofmetasomat ic  f l u i d s  e i t h e r  contemporaneous w i t h  

o r  pos tda t i ng  contact  metamorphic heat ing. 

Skarn format ion i n v o l v i n g i n f l u x o f m e t a s o m a t i c  f l u i d s m a y a f f e c t v a r i o u s  rock 

types and cause replacement of o r i g i n a l  minera ls  t o  an ex ten t  t h a t  makes rock 

i d e n t i f i c a t i o n  d i f f i c u l t ,  as t h e  o r i g f  nal  chemist ry  i s  a1 tered. 

I n  conclusion, su lph ide  m i n e r a l i z a t i o n  appears t o  be assoc ia tedw i th  contact  

metamorphic skarn assemblages and poss ib le  i n f l u x  of metasomatic f l u i ds .  



PETROGRAPHIC REPORT By JmSm Getsinger, PhD Q, 
J 

For: Shangri-La Minera ls  Ltd. Date: 86-06-25 

P ro jec t :  V99-Shang-MH Co l l ec to r :  H. Grond/C. Ditson/D. Pawliuk 

Sample: MH-1375E-1350N Date Co l lec ted :  86-06 

Locat ion: Monte1 1 o-Hedl ey (Lost  Horse Property)  

Rock Type: D i o r i t i c  i n t r u s i v e .  

Hand Specimen: I n t r u s i v e -  d i o r i t e  t o  monzonite? Somewhat p o r p h y r i t i c ,  f i n e  t o  
medium-grained i n t r u s i v e  w i t h  f e l s i c  p o r t i o n s  s ta ined r u s t y  orange. No 
reac t i on  i n  HC1; non-magnetic. Grain s i z e  ~ 0 . 5  nun t o  3 nun). 

60-65% Fel s i c :  Feldspar, i n c l u d i n g  p lagioc lase,  euhedral t o  
anhedral . 

35-40% Mafic: Pyroxene and amphibole, dark green t o  b lack,  
a1 te red  t o  green b i o t i t e  o r  c h l o r i t e .  

Th in  s e c t i o n  (Pol ished - No): 
X Approx. Minera l  s 

P l  ag ioc l  ase: Euhedral , zoned: Carl  sbad, a1 b i  t e  tw ins ;  a1 te red  
p a r t i c u l a r l y  i n  core, zoned from l a b r a d o r i t e  t o  c a l c i c  o l i goc lase  
(Ans0 t o  Anz5. 

Quar tz :  i n t e r s t i t i a l ,  f ine-gra ined,  r e c r y s t a l  1 i zed  mosaic, poss ib l y  
secondary. 

A1 te red  pyroxene, now most ly  hornblende: b l  ocky pyroxene shapes 
e x h i b i t  amphibole cleavage and o ther  p rope r t i es :  Z '  t o  C=14O; X=pale 
greenish brown, Y=ol ive green, Z= o l i v e  brown, Z>Y>X; ( - )  2V>80. 
Hornblende i s  a l t e r e d  t o  b i o t i t e  and c h l o r i t e .  

B i o t i t e :  red-brown, a l t e r e d  t o  c h l o r i t e .  

Opaques - p y r i t e ,  1 ate, on f rac tu res ,  i r r e g u l a r l y  disseminated. 

Rock tex tures /s t ruc tures :  I n t r u s i v e  p o r p h y r i t i c ;  i n t e r s t i t i a l  quar tz  i s  l a s t  
minera l  t o  c r y s t a l l i z e ;  pyroxene pseudomorphed by hornblende; hornblende 
a l t e r e d  t o  b i o t i t e ,  t o  c h l o r i t e .  Grain boundaries a re  rus t -s ta ined.  

Alteration/Mineralization: Typical  l a t e  magmatic r e c r y s t a l l i z a t i o n  of  
pyroxene t o  hornblende fol lowed by a l t e r a t i o n  t o  b i o t i t e ,  t o  c h l o r i t e .  Quar tz  
may be l a t e  a1 t e r a t i o n .  P y r i t e  m i n e r a l i z a t i o n  i s  weak, l a t e ,  associated w i t h  
b i o t i t e .  

Condi t ions of Formation: I n t r u s i v e ;  a1 te red  t o  more hydrous minera l  s; quar tz  
r e c r y s t a l  1 i z a t i o n .  



PETROGRAPHIC REPORT By J.S. Getsinger,  PhD Q. ye 
fl 

For:  Shangri -La Minera l  s  L td .  Date: 86-06-25 

P r o j e c t :  V99-Shang-MH C o l l e c t o r :  H. Grond/C. Di tson/D. Pawl iuk 

Sample: MH-1100N-1860E Date Co l l ec ted :  86-06 

Loca t ion :  Monte1 1  o-Hedley (Los t  Horse P rope r t y )  

Rock Type: Sodium con tac t  - metasomatized l i t h i c  sandstone 

Hand Specimen: A1 t e r e d  r h y o l  i t i c  v o l  c a n i c l a s t i c ( ? ) .  White t o  1  i g h t  grey, f i n e -  
g ra ined  rock, breaks angu la r l y ,  w i t h  r u s t y  f r a c t u r e s .  P y r i t e  and s i  l v e r y  
m e t a l l i c ,  hard m ine ra l  (non-magnetic) a re  sparse ly  d isseminated ( ~ 5 % ) .  Qua r t z  
g r a i n s  (1-5 mm) (10-1 5%) resemble phenocrysts b u t  may be c l a s t s ,  subrounded t o  
angular.  L i t h i c  c l  as t s  o f  p i nk  t o  grey c h e r t  o r  c h e r t y  v o l c a n i c l a s t i c  a re  up t o  1.5 
cm. No reac ton  i n  HCl. 

T h i n  s e c t i  on (Po l i shed  - No): 
X Approx. M i n e r a l s  

25-30 C l  inopyroxene ( ? )  p robab ly  d i o p s i d e )  (f) c l  i n o z o i s i  te ,  f i n e  gra ined,  med- 
h i  qh re1  i e f  , re1  i c t  g ra ins ,  e a r l y  a l t e r a t i o n  o r  metamorphic m ine ra l  , pos t -  
che r t ,  pre-scapol i te .  

Quar tz :  c l a s t s ,  u n i a x i a l  (+)  

Cher t :  rounded fragments o f  f i ne -g ra ined  qua r t z  aggregate 

P lag ioc lase :  c r y s t a l  c l a s t s ,  mos t l y  a1 t e r e d  

( ? )  : Re1 i e f  h i ghe r  than scapol i t e ,  lower  than  c l  i n o z o i  s i t e ;  (+) 2V- 20 t o  
40, i n  r e a c t i o n  r i m  b e t ~ e e n  p y r i t e l p y r r h o t i t e  and scapol i t e ,  has wavy 
e x t i n c t i o n .  Low b i r e f r i ngence .  Resembles f e l dspa r ,  b u t  2V i s  odd. 
P r e h n i t e ( ? )  . 
Scapol i t e  ( M a r i a l i t e )  - low b i r e f r i n g e n c e ,  low re1  i e f ,  u n i a x i a l  ( - ) ,  
metamorphic m ine ra l  , 1 arge grained, surrounds re1  i c t  g ra i ns  o f  cpx. 

(Ha l i t e [? ] ,  Soda1 i te [? ] ,  Ana lc i~ne  [?I)  - (a1 1  Na m i n e r a l s )  - I s o t r o p i c ,  
ve ry  low r e l i e f ,  assoc ia ted  w i t h  sodium s c a p o l i t e .  

Opaques - p y r i t e  + o the r  su lph ides,  i n  s k e l e t a l  aggregates up t o  1.5 m ,  b u t  
sparse ly  d i s t r i b u t e d .  

I r o n  ox ide?  Trans lucent ,  brownish, h i g h  re1  i e f ,  s i m i l a r  t o  r u t i l e .  

Rock t e x t u r e s / s t r u c t u r e s :  Replacement o f  m a t r i x  by sodium s c a p o l i t e  i n  l a rge ,  
p o i k i l i t i c  gra ins.  React ion r i m  around su lph ides  may be f e l dspa r .  

P r o t o l i t h :  Quartzofeldspathiclithic sands tone(quar tz ,  f e l d s p a r  c r y s t a l  c l a s t s ,  
c h e r t  f ragments).  

Alteration/Mineralization: Soda-r ich a l t e r a t i o n  minera ls .  

Cond i t i ons  o f  Fonnat ion:  ( 1 )  Depos i t i on  o f  sandstone ( p o s s i b l y  ca lcareous?)  w i t h  
g r a i n s  o f  eroded che r t ;  ( 2 )  Contact metamorphism, f o rma t i on  o f  d iops ide ;  ( 3 )  
Hydrothermal a1 t e r a t i o n :  s u l  ph ide  m i n e r a l i z a t i o n ;  ( 4 )  La te  con tac t  
metasomatism/hydrothermal a1 t e r a t i o n  i n v o l v i n g  sodium c h l o r i d e / s u l  f a t e  r i c h  
fwd<- 
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PETROGRAPHIC REPORT By J.S. Getsinger, PhD 

For: Shangri-La Mineral s  Ltd. Date: 86-06-25 

P ro jec t :  V99-Shang-MH Co l l ec to r :  H. Grond/C. Ditson/D. Pawliuk 

Sample: MH-205 Date Col lected:  86-06 

Locat ion:  Monte1 1  o-Hedley (Lost  Horse Proper ty )  

Rock Type: Mineral  i zed  ca l c -s i  1  i c a t e  (skarn)  

Hand Specimen: Rusty-weathering, f ine-grained ma t r i x ,  coarser fragments ( ? )  o f  
pa le  greyish-green, g i v i n g m o t t l e d  look t o  rock. P robab lya l te red  v o l c a n i c l a s t i c .  
P y r r h o t i t e ,  magnetic, dissemJnated (1  5-20%). Green minera ls  may be c h l o r i t e ,  
epidote, poss ib l y  amphi bo le  - diopside. Rust-colored i r o n  oxide s ta ins ,  5%. 

Th in  s e c t i o n  (Pol ished - No): 
2 Approx. Minera l  s - 

(5 Wol l a s t o n i t e ( ? )  , ( - )  2V = 30-40, low b i  r e f r f  ngence, cleavage. 

40 D iops id i c  cl inopyroxene and/or t r e m o l i t i c  amphibole ( ? )  

5-10 Quar tz  

20 C l  i n o z o i s i  t e :  h igh  re1 i e f ;  anomalous b lu ish-grey  b i re f r ingence.  

5 I r o n  oxides, i n c l u d i n g  i s o t r o p i c ,  red t rans lucen t  hematite, and 
orangy-brown sta ins.  

15-20 P y r r h o t i  t e :  opaque (magnetic, bronze-coloured sulphide i n  hand 
specimen). 

5-10 Fe ldspar (?) -  (+)  2V=20 t o  40" o r  more low b i re f r i ngence ;  low re1 i e f ,  
surrounds p y r r h o t i t e  i n  reac t i on  halo, associated w i t h  c l i n o z o i s i t e .  
Looks l i k e q u a r t z o r  f e l d s p a r . U n d ~ ~ l a t o r y e x t i n c t i o n i n d i c a t e s  s t r a i n .  
Var iab le  2V may be caused by s t ra in .  Prehn i te (?) .  

1  Carbonate: h igh  re1 i e f ,  b i re f r ingence.  

1  Garnet(?)  I s o t r o p i c  t o  dark grey b i re f r igence,  r e l i e f  h igher  than 
quartz.  

Rock tex tures /s t ruc tures :  Coarser fragments i n  f i n e r  mat r ix ,  layered. Reaction 
r ims around p y r r h o t i t e  o f  grey, low re1 i e f  minera l .  

P r o t o l i t h :  S i l i ceous ,  a rg i l l aceous  carbonate 

Alteration/Hineralization: P y r r h o t i t e  m i n e r a l i z a t i o n ,  disseminated and along 
1  ayers. 

Condi t ions o f  Formation: Contact metamorphism o f  a rg i l l aceous  carbonate. 



PETROGRAPHIC REPORT By JS. Getsinger, PhD (7- - 
fl 

For: Shangri-La Minera ls  Ltd. Date: 86-06-25 

P ro jec t :  V99-Shang-MH Co l l ec to r :  H. Grond/C. Ditson/D. Pawliuk 

Sample: MH-1350N-223E Date Co l lec ted :  86-06 

Locat ion:  Monte1 1 o-Hedl ey (Los t  Horse Proper ty )  

Rock Type: Hornblende-feldspar p o r p h y r i t i c  andesi te w i t h  xeno l i th .  

Hand Specimen: Andes i t i c  greenstone 

Phenocrysts: 25 Hornblende (1-5 mrn), black, a c i c u l a r  
35 P lag ioc lase (0.5 t o  2 rnm), white,tabular 
35 Groundmass: f ine-gra ined grey and green, 

c r y s t a l l i n e  
5 Xeno l i t h  - m i c r o d i o r i t e  ( ? ) ,  1 cm 

Th in  s e c t i o n  (Pol ished - No): 
2 Approx. Minera ls  

25 Hornblende: Euhedral phenocrysts. X=yel 1 ow, Y=ol i v e  green, Z=bl u i  sh 
green, Z - Y > X .  ( - )  2V>85. Zoned pa le r  t o  darker green. A1 te red  t o  red- 
brown b i o t i t e .  

3 5 P lag ioc l  ase: Euhedral phenocryst5. 

3-5 B i o t i t e  - red-brown, a f t e r  hornblende 

3-5 C h l o r i t e  - green, a f t e r  hornblende and b i o t i t e .  

30 Groundmass - most ly  f ine-gra ined fe ldspar .  

5 Xenol i th :  m i c r o d i o r i t e  ( ? ) ,  weakly magnetic ( ? ) .  

Rock tex tu res /s t ruc tu res :  P o r p h y r i t i c  t ex tu re ,  f i  ne-grai  ned groundmass - vo lcan ic  
t o  hypabyssal . 
Al te ra t i on /M ine ra l  i z a t i o n :  M i  nor  a1 t e r a t i o n  such as hornblende t o  b i o t i t e  t o  
c h l o r i t e .  No v i s i b l e  m ine ra l i za t i on .  

Condi t ions o f  Formation: Volcanic f low or  dyke or  hypabyssal i n t r u s i v e .  



PETROGRAPHIC REPORT By J.S. Getsinger,  PhD 1.d. 
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For :  Shangri-La M ine ra l s  L td .  Date: 86-06-25 

P r o j e c t :  V99-Shang-MH C o l l e c t o r :  H. Grond/C. Di tsonID.  Pawl iuk 

Sample: MH-229 Date Col l e c t e d  : 86-06 

Loca t ion :  Monte1 lo-Hedley (Los t  Horse P rope r t y )  

Rock Type: Contact metamorphosed s i l i c e o u s  carbonate conglomerate w i t h  
i n te rmed ia te  v o l c a n i c  c l a s t s .  

Hand Specimen: Grey, p ink ,  w h i t e  and b lack  g ranu le  t o  pebble conglomerate. C las t s  
a r e  subangular t o  subrounded (0.1 t o  1.5 cm). C r y s t a l  1 i n e  c a l c i t e  m a t r i x  r e a c t s  
s t r o n g l y  t o  HC1. C las t s  a re  b lack , f ine -g ra ined  s i l t s t o n e  and/or che r t ,  p i nk  c h e r t  
(? ) ,  minor  v o l  c a n i c l a s t i c s  (? ) .  Disseminated p y r i t e  i n  m a t r i x  and c l a s t s  (5-10%). 
Non-magnetic. 

T h i n  s e c t i o n  (Po l i shed  - No): 
X Approx. M i n e r a l s  

30% C l  as ts :  Ma in l y  f i n e - g r a i  ned v o l c a n i c  w i t h  >70% t r a c h y t i c  p l a g i  o c l  ase 
l a t h s .  

70% M a t r i x  rock  
5 Garnet: h i g h  re1 i e f ,  i s o t r o p i c  

10 C a l c i t e :  some l a rge ,  rounded g r a i n s  
10 Quar tz :  u n i a x i a l  ( + )  
10  Wo l l as ton i t e :  Low b i r e f r i n g e n c e ,  i n c l i n e d  e x t i n c t i o n ,  twinned, ( - )  

2v=20. 

10-1 5 Epidote:  med-hi gh b i  r e f r i  ngence and re1  i e f .  

5 C l  i nopyroxene(?)  : med-high b i r e f r i n g e n c e .  

5 Tremol i t e :  a c i c u l a r ,  s h e a f - l i  ke 

5-1 0 Opaque: anhedral  g ra ins ,  apparen t l y  secondary 
< 2 Fe ldspar (? )  

Rock t e x t u r e s / s t r u c t u r e s :  C l a s t s  up t o  1.5 cm, rounded; s t a t i c  r e c r y s t a l  1 i z a t i o n  
t ex tu res ;  e q u i l i b r i u m  t e x t u r e s  o f  c a l c i t e  + qua r t z  + w o l l a s t o n i t e .  

P r o t o l i t h :  I n te rmed ia te  v o l c a n i c  fragments i n  s i  1 iceous 1 imestone conglomerate. 

Alteration/Mineralization: Contact metamorphic r e r y s t a l l i z a t i o n ;  d isseminated 
p y r i t e  m i n e r a l i z a t i o n .  

Cond i t i ons  o f  Format ion: Volcanic  conglomerate w i t h  s i l i c e o u s  l i m y  m a t r i x ;  
con tac t  metamorphosed a t  T>600°C and P probab ly  ~ 3 0 0  MPa (3kb)  as i n d i c a t e d  by 
e q u i l i b r i u m  assemblage c a l c i t e  + qua r t z  + wol l a s t o n i  t e .  



PETROGRAPHIC REPORT By J.S. Getsinger, PhD a. A. 
#-. 

For: Shangri  -La Minera l  s  L td .  Date: 86-06-25 

Project: V99-Shang-MH Collector: H. Grond/C. Di tsonID.  Pawl iuk 

Smpl e : MH-600N-535W Date Collected: 86-06 

Location: Monte1 1  o-Hedl ey (Los t  Horse P rope r t y )  

Rock Type: L i t h i c  greywacke greenstone o r  a l t e r e d  v o l c a n i c  sandstone. 

Hand Specimen: A n d e s i t i c  v o l c a n i c l a s t i c  w i t h  c l a s t s  o f  p ink ,  w h i t e  and grey c h e r t  
and/or v o l c a n i c  rocks  (up t o  2  cm) i n  a  green, ep idote-a1 t e r e d  m a t r i x  w i t h  angular  
c l a s t i c  g ra i ns  (ma in l y  1-2 mm) o f  l i t h i c  fragments, f e l d s p a r  and quar tz .  

Thin section (Polished - No): 
X Approx. Hi neral s 

- - - -  - -  

65 Cl ast i  c Components 

35 Fragments : Main ly  c h e r t y  s i  1  t s tone ,  w i t h  f i  ne-gra i  ned quar tz ,  and secondary 
opaques and c a l c i t e .  M i  no r  f i  ne-gra i  ned v o l  can i  c / v o l  can i  - 
elastics(?). 

5-10 Qua r t z  

20 Feldspar  Mos t l y  t u r b i d ,  a1 tered.  

35 Matrix: (Alteration Minerals) 

15-20 Epi do te  

5-10 A c t i n o l i t i c  hornblende: X=yellow, Y=green, Z=blue-green, 
Z=Y > X .  

5 C a l c i t e  

M i  no r  C h l o r i t e  

M i  no r  C l  i nopyroxene(?)  mos t l y  a1 t e r e d  t o  ep ido te  2 a c t i n o l  i t i c  
hornblende 

Opaques - f i n e - g r a i n e d  m a t e r i a l  assoc ia ted  w i t h  a1 t e r e d  
c l  i nopyroxene? 

Rock textures/structures: Angular c l a s t s  i n  metamorph ica l l y  r e c r y s t a l l i z e d  
g reens tonemat r i x .  C l a s t i c  r a t h e r  than  v o l c a n i c  t e x t u r e .  Ep ido te  and a c t i n o l i t e  
may f i l l  some open spaces. 

Protolith: L i  t h i c  greywacke. 

Alteration/Hineralization: Ep ido te -ac t i  no1 i t e  i n  m a t r i x  areas; c a l c i t e  
a1 t e r a t i  on. 

Conditions o f  Fortnation: ( 1  ) Depos i t i on  o f  immature 1  i t h i c  sandstone from near- 
source e ros ion  o f  v o l c a n i c  rocks. 

( 2 )  Ep ido te -ac t i no l  i t e  metamorphism (greenschi  s t  
f a c i e s ) ,  and/or hydrothermal a1 t e r a t i o n .  



PETROGRAPHIC REPORT By J.S. Getsinger,  P ~ D ~ Q -  

For:  Shangri-La M ine ra l s  Ltd.  Date: 86-06-25 

P r o j e c t :  V99-Shang-MH C o l l e c t o r :  H. Grond/C. Ditson/D. Pawl iuk 

Sample: MH-1450-740E Date Col 1 ec ted  : 86-06 

Loca t ion :  Monte1 lo-Hedl ey (Los t  Horse P rope r t y )  

Rock Type: Metavolcanic  sandstonelgreywacke h o r n f e l s .  

Handspecimen: Looks l i k e  b a s a l t  o r  greywackehornfe ls :  dark  g r e y t o b l a c k , h a r d ,  
fi ne-gra i  ned, homogeneous, c r y s t a l  1  i ne rock. Cut face  shows rec tangu la r  w h i t e  
g ra i ns  ( ~ 0 . 5  mn) which may be euhedral  p l a g i o c l  ase (>30%). No r e a c t i o n  i n  HC1, non- 
magnetic. 

T h i n  s e c t i o n  (Po l i shed  - No) : 
X Approx. Mi n e r a l  s  

- 

(Whi te)  40-50 

(Green) 20 

5-10 

(Brown) 25-30 

P lag ioc lase  (2 a1 k a l  i f e l d s p a r ? ) :  Car lsbad and a l b i t e  tw ins ;  
euhedral  t o  angu la r  c l  as ts ,  l o c a l l y  a1 t e r e d  t o  c l a y ( ? )  m ine ra l s  
and/or saussu r i t i zed .  

Cl inopyroxene ( a u g i t e ) :  B i r e f :  = 0.037; e x t i n c t i o n  37O; 
co lou r l ess ;  b l  ocky; (t) med.-hi gh 2V; con ta ins  opaque dus t  
espec ia l  l y  around r ims. Subhedral t o  rounded. 

Amphi b o l e  (hornblende) :  Z '  t o  C = 20°; X=pale ye1 lowsh; Y= green, 
Z= 01 i v e ,  Z=Y>X; e longate;  b i  r e f  = 0.25; p r imary  t o  i n t e r s t i t i a l  . 
Brown m a t r i x :  Consis ts  o f  some m a t e r i a l  w i t h  h i g h  r e l i e f  and 
orange-brown abso rp t i on  which cou ld  i n c l  ude some b i  o t i  t e  o r  i ro: 
ox i de  m ine ra l s ;  g reen ish  m a t e r i a l  wihch may be c h l o r i t e  - 
amphibole and t u r b i d  f e l d s p a t h i c  i na te r i a l  c o n s i s t i n g  of  c l a y  - 
a1 t e r e d  f e l d s p a r  and p o s s i b l e  f i  ne-grained 1  i t h i c  v o l c a n i c  
frgments. 

Opaque g ra ins .  

Rock t e x t u r e s / s t r u c t u r e s :  Evenly f i ne -g ra ined  w i t h  vague l a y 2 r i n g  ( ? ) .  Fe ldspar  
and pyroxene g r a i n s  a r e  c l a s t i c  r a t h e r  than igneous; amphi bo le  may be secondary; 
brown m a t r i x  i s  r e c r y s t a l  1 i  zed f i n e - g r a i n e d  m a t e r i a l .  L i t h i c  fragments and angular  
g ra i ns  suggest sedimentary r a t h e r  than  p r ima ry  v o l c a n i c  o r i g i n .  

P r o t o l i t h :  Ma f i c  v o l c a n i c  sandstone o r  g r e y ~ a c k e .  

Alteration/Mineralization: No v i s i b l e  m i n e r a l i z a t i o n .  Phyl  l o s i l  i c a t e  a1 t e r a t i o n  
i s  c o n s i s t e n t  w i t h  d iagenes is  t o  low greensch is t  o r  con tac t  metamorphism. 

Cond i t i ons  o f  Formation: Basal t i c  p r o t o l  i t h  was eroded and depos i ted  as immature 
sandstone (greywacke). Low grade metamorphism and/or p o s s i b l e  con tac t  metamorphism 
caused h o r n f e l  s-1 i ke r e c r y s t a l  1  i z a t i  on. 



PETROGRAPHIC REPORT BY J.S. Getsinger, P ~ D  J.A. 
f l  

For: Shangri -La Mineral  s  Ltd. Date : 86-06-27 

P ro jec t :  V99-Shang-MH Co l l ec to r :  H. Grond/C. Ditson/D. Pawliuk 

Sample: MH-1350N-2990E Date Co l lec ted :  86-06 

Locat ion:  Monte1 1  o-Hedl ey (Lost  Horse Proper ty )  

Rock Type: Minera l i zed skarn. 

Hand Specimen: Fine-grained, grey c a l c i t e  c r y s t a l l i n e  l imestone/marble w i t h  some 
s i  1 i c a t e  minerals.  Reacts s tong ly  i n  HC1 except i n  minera l i zed zone. Band 2 cm 
wide i s  minera l i zed w i t h  disseminated s j l v e r y  grey t o  bronzy, weakly t o  non- 
magnetic su l  phide(s)  ( p y r r h o t i  t e  f: arsenopyri  t e ? )  . Mineral i zed band weathers 
recess i ve l y  compared t o  c a l c i t e .  

Th in  s e c t i o n  (Pol ished - No): (Sect ion i s  t o o  t h i n )  - 
'L Approx. Minera l  s  

20+ C a l c i t e  - Un iax ia l  (+), f i z z e s  i n  HC1, carbonate proper t ies .  

Garnet - I s o t r o p i c ,  h igh  r e l i e f ,  p o i k i l i t i c ,  main ly  i n  
minera l  i zed band. 

(5-10% o f  band) Opaques - disseminated gra ins i n  minera l i zed band. 

Sphene - h igh  re1 i e f ,  h i  gh b i  ref r ingence,  (+) 2V = 0  t o  1  0°, 
p ink  p leochroic ,  small gra in.  

7 0  Skarn minera ls ,  may i nc lude  the  fo l l ow ing :  

To d i s t i n g u i s h  ( Scapol i t e  (main ly  maria1 i t e  (Na), minor meion i te  [?][Ca]): 
would need a  ( Un iax ia l  ( - )  , low re1 i e f ,  low b i r e f r i g e n c e  
sec t i on  o f  stan- ( A1 ka l  i or  Na-feldspar:  low re1 i e f ,  low b i re f r i ngence ,  
dard thickness. ( twinning,  i n c l i n e d  e x t i n c t i o n .  

( Tremol i t e  ( ? )  ) v a r i a b l e  bu t  genera l l y  low b i re f r i ngence ,  
( Wol l ason i  t e ( ? )  )medium re1 i e f ,  i n c l i n e d  e x t i n c t i o n ,  
( C l  i nopyroxene(?) )var iab le  2V, tabu1 a r  g ra ins  
( C l  i n o z o i s i t e ( ? )  ) 
( Prehn i te  ( ? ) :  ve in  minera l ,  low t o  med. b i re f r ingence,  

(+)  2V = 20 o r  var iab le .  

Rock tex tu res /s t ruc tu res :  Skarn minera l  s  rep1 ace and crosscut  e a r l  i e r  assembl age; 
metamorphic r e c r y s t a l  1  i za t ion  i s  i n  1  ow-pressure, s t a t i c  environment- random 
c r y s t a l  growth. 

P r o t o l i t h :  Impure s i l i c e o u s  c a l c i t e  l imestone. 

Alteration/Mineralization: Sulphide m i n e r a l i z a t i o n  and metamorphic recrys-  
t a l l i z a t i o n  imply i n f l u x  o f  metasomatic f l u i d s .  

Condi t ions o f  Formation: Impure s i l i c e o u s  carbonate has been contact 
metamorphosed and subjected t o  hydrothermal a1 t e r a t i o n ,  a t  r e l a t i v e l y  h igh  T 
(600°C) and low P. 



PETRSRAPHIC REPORT By J.S. Getsinger. PhD d . d ,  
Y 

For: Shangri -La Minera l  s  Ltd. Date: 86-06-25 

P ro jec t :  V99-Shang-MH Co l l ec to r :  H. Grond/C. DitsonID. Pawliuk 

Sample: MH-1100N-1125E Date Col l e c t e d  : 86-06 

Locat ion: Monte1 1  o-Hedl ey (Lost  Horse Proper ty )  

Rock Type: Sodium contact  - metasomatized greywacke ( ? )  o r  impure dolomite. 

Hand Specimen: V o l c a n i c l a s t i c  greenstone ( ? )  w i t h  f i n e l y  disseminated 
p y r r h o t i t e .  Evenlymedium-grained c r y s t a l l i n e ;  weathers dark brown rus ty ,  breaks 
i n  angular blocks. A l te red  feldspar ( ~ 0 . 5  mm, 20 t o  50%). F i n e l y  disseminated 
p y r r h o t i t e  (magnetic, bronzy metal 1  i c  2 p y r i t e  (non-magnetic) ; some peacock co lo rs  
l o c a l l y .  P y r i t e  i s  f rac tu re -con t ro l  1  ed, +whereas p y r r h o t i  t e  i s  dissemi nated. 
Sul phides (1 0%). L i  ght green minera l  (- a1 te red  fe ldspa r )  (5O%), poss ib l y  
d iops i  de o r  c l  i nozo i  s i  t e .  

Thin s e c t i o n  (Pol ished - No): 
X Approx. Minera l  s 

40-50 C1 inopyroxene (d iops ide?)  - med-high -?>-I i e f ;  c o l o r l e s s  t o  pa le  tan;  Z '  t o  
C=37O; (t) 2V~50.  Patchy po i  k i 1  i t i c ,  a1 tered.  B i  r e f .  on l y  t o  f i r s t  order  
orange. ( s l i d e  may be t h i n ) .  (CaMgSi206) 

30-40 Scapo l i te  (maria1 i t e )  - low b i re f r i ngence ,  Un iax ia l  ( - )  , cleavage para l  1e l  
t o  l eng th  o f  g ra in ,  length- fas t ,  para l  l e l  e x t i n c t i o n ;  low p o s i t i v e  re1 i e f  
(approx. 1.54) nea r l y  same as balsam, much less  than cpx. Opt ica l  
p rope r t i es  cons is ten t  w i t h  sodic ra the r  than c a l c i c  end member. 
(Na8L(C12,S049 C03)/(A1Si308)61) 

3-5 S e r i c i  t e  - a1 t e r a t i o n  o f  c l  inopyroxene and/or former fe ldspar .  

2-3 C l i n o z o i s i t e  - anomalous b lue  b i r e f r i n g e n t ,  around opaques. 

10 Opaques - p y r r h o t i t e  2 p y r i t e ,  ske le ta l ,  f ine-gra ined.  

Rock tex tu res /s t ruc tu res :  Feldspar i s  gone. Rock i s  t o t a l l y  a l t e r e d  and 
r e c r y s t a l l i z e d  t o  d i o p s i d i c  c l  inopyroxene and sodic scapol i te ,  i ntergrown. 
Diopside i s  apparent ly  e a r l i e r  than s c a p o l i t e , a n d i s  somewhatal teredto s e r i c i t e -  
l i k e  masses. 

P r o t o l i t h :  Fe ldspar - r i ch  greywacke o r  s i l i ceous ,  a rg i l l aceous  dolomite. 

A1 te ra t i on /M ine ra l  i z a t i o n :  Scapol i t e  could be f rorn a1 te red  fe ldspar ;  could 
i n d i c a t e  metasomatism of Na,C1, S, o r  i t  could i n d i c a t e  pr imary e v a p o r i t i c  
component. M i n e r a l i z a t i o n :  disseminated and f r a c t u r e - c o n t r o l l e d  sulphides. 

Condi t ions o f  Formation: Contact metamorphism a t  h igh  T (probably 500-700°C) and 
low P. Sodic composit ion o f  s c a p o l i t e  suggests sodium c h l o r i d e  o r  s u l f a t e  
metasomatism i n t o  calcareous, f e ldspa th i c  p r o t o l i t h .  Contemporaneous sulphide 
m i n e r a l i z a t i o n  supports a  metasomatic/hydrothermal i n te rp re ta ton .  



PETROGRAPHIC REPORT By J.S. Getsinger, Ph 

For: Shangri -La Minera l  s L td .  Date: 86-06-25 

Project: V99-Shang-MH Collector: H. Grond/C. Di tson/D. Pawl iuk 

Sample: MH-610N-575W Date Collected: 86-06 

Location: Monte l lo-Hedley (Los t  Horse P rope r t y )  

Rock Type: Vol can i  c l  a s t i  c greenstone ( s i m i  1 a r  t o  MH-600N-535W). 

Hand Specimen: Vol can i  c l  a s t i c  greenstone ( ? )  . Green, rounded c l  a s t s  o f  v o l c a n i c  
( ? )  m a t e r i a l  w i t h  f e l dspa r  phenocrysts and medium-grained, sandstone-1 i ke m a t r i x  
ma in l y  f e l s i c  (sea-green co loured)  w i t h  a l l  a l t e r e d  t o  ep ido te  (10-15%) and 
c h l o r i t e  2 amphibole ( ? )  ( 1  0-20%). No r e a c t i o n  i n  HC1. 

Thin section (Polished - No): 
X Approx. Hi neral s 

- - - ---.--- 
30 L 1 T 6 E f r a K e  n t s : 

Volcanic : 
40 Feldspar  phenocrysts,  t u r b i d ,  brown-a1 t e r e d  ; o r i g i n a l  l y  zoned, 

euhedral  . - C l  i nopyroxene(?)  , a1 te red ,  n o s t l y  i n  groundmass. 
20 Epidote:  ye1 1 ow p leochro ic ,  i n  r e c r y s t a l l i z e d  round aggregates. minor 

c h l o r i t e ( ? ) .  
40 Groundmass, f i ne -g ra ined  

70 M a t r i x  
L i  t h i c  fragments, f i  ne-grained, s i  1 t s t o n e  + che r t .  

Clastic grains: Fe ldspar -  p l ag ioc lase ,  a1 t e r e d  t o  t u r b i d ,  brown, semi -opaque 
m a t e r i a l  , p o s s i b l y  saussur i  t i  zed. C l  inopyroxene - d iops ide (? ) .  

Alteration minerals: Epido te  - p i s t a c i t e  
C h l o r i t e  

M i  no r  Sphene 

< 1 Opaques - brown t o  b lack ,  p o s s i b l y  i r o n  ox ide  minera ls .  

Rocktextures/structures: Rounded l i t h i c  f ragments have obscure boundaries due t o  
metamorphic r e c r y s t a l l i z a t i o n .  

Protolith: Vol c a n i c l  a s t i c  sandstone. 

Alteration/Mineralization: No v i s i b l e  m i n e r a l i z a t i o n .  A l t e r a t i o n  i s  mos t l y  
metamorphic; hydra ted  and r e c r y s t a l l i z e d  c a l c - s i l i c a t e s .  

Conditions of Formation:(l) Depos i t i on  o f  v o l c a n i c  m a t e r i a l  i n  near-source 
sedimentry env i  ronrnent. 

( 2 )  Ep ido te -g reensch is t  f a c i e s  metamorphism and/or 
p ropy l  i t i c  hydrothermal a1 t e r a t i o n .  



PETROGRAPHIC REPORT By JS. Getsinger,  PhD 1. 
Y 

For:  Shangri  -La Minera l  s Ltd.  Date: 86-06-25 

P r o j e c t :  V99-Shang-MH C o l l e c t o r :  H. Grond/C. Ditson/D. Pawl iuk 

Sample: MH-233 Date Col 1 ec ted  : 86-06 

Loca t ion :  Honte l lo-Hedley (Los t  Horse P rope r t y )  

Rock Type: Garnet- Idocrase - C a l c i t e  - Wol l a s t o n i  t e  (2 Tremol i t e )  skarn 

Hand Specimen: Garnet-Idocrase-Tremolite skarn 
10% p a l e  brownish garnet  (2-10 mrn), probab ly  Ca-garnet. 
20% Idocrase:  brownish-green c r y s t a l  (up t o  8 mm) w i t h  l o n g i t u d i n a l  

s t r i a t i o n s  
10-20% Tremol ite*+ Wol l a s t o n i  t e :  wh i te ,  a c i c u l a r ,  r a d i a t i n g ,  w i t h  cleavages 

50% c a l c i t e  - quar tz :  wh i te ,  f i z z e s  i n  HC1 b u t  does n o t  sc ra t ch  e a s i l y  

One corner  o f  hand sample shows darker  c r y s t a l  1 i n e  c a l c - s i  1 i c a t e  w i t h  
d isseminated s i  1 very  m ine ra l  , probab ly  a rsenopyr i  t e  (compare MH-1350N-2990E). 

T h i n  s e c t i o n  (Pol  i shed - No ) : 
2 Approx. Hi  n e r a l  s 

10 Garnet: zoned i s o t r o p i c  t o  s l i g h t l y  a n i s o t r o p i c ,  i d i omorph i c  garnet  
porphyrobl  a s t s  . 

50-60 C a l c i t e :  U n i a x i a l  ( - ) ,  c o l o r  r i n g s ,  v a r i a b l e  re1  i e f ,  h i g h  b i  r e f r i  gence; 
coarse-gra ined i n  some l aye rs ,  ve ry  f i n e  aggregate most ly ,  w i t h  p o s s i b l y  
some f i n e - g r a i n e d  qua r t z  ( ? )  and/or d i o p s i d e ( ? ) .  

Opaques: concentrated a t  one end i n  l a y e r  o f  even-grained, c r y s t a l l i n e  
c a l c i t e  marble. 

20 Idocrase:  Anomal ous grey-green 1 ow b i  r e f  r i  ngence, zoned, same re1 i ef  as 
garnet,  u n i  a x i  a1 nega t i ve  t o  s l  i g h t l y  b i  a x i  a1 , squar ish  ou t1  ines .  

10-15 ) T remol i te :  f i ne -g ra ined ,  a c i c u l a r ,  low b i r e f r i n g e n c e .  D i f f i c u l t  t o  
) d i s t i n g u i s h  from w o l l  as ton i  t e .  
) Wo l l as ton i t e :  ( - )  2V <40, b i r e f r i n g e n c e  0.015, looks  l i k e  cline- 
) pyroxene. 

Rock t e x t u r e s / s t r u c t u r e s :  Layers w i t h  concen t ra t i ons  of  ep ido te / t r en ro l i t e -  
wol l a s t o n i  t e l g a r n e t - c a l c i  te .  Banding cou ld  r e f l e c t  composi t ional  l a y e r i n g  o r  
metamorphic d i f f e r e n t i a t i o n .  Layers appear t o  be somewhat deformed. 

P r o t o l i t h :  S i l i c e o u s  l imestone,  w i t h  a r g i l l a c e o u s  component. 

Alteration/Hineralization: Minor su lph ide  m i n e r a l i z a t i o n  i n  some layers .  No 
a l t e r a t i o n  o t h e r  than  con tac t  metamorphic e f f e c t s .  

Cond i t i ons  of Format ion: ( 1  ) Deposi t i  on i n  mi xed chemical / c l  a s t i  c sedimentary 
environment o f  s i l i c e o u s  a r g i l l a c e o u s  l imestone. 

( 2 )  Contact metamorphism i n  aureo le  o f  hot ,  r e l a t i v e l y  
sha l low p l u t o n  (T>600°C, P = 100 t o  300 MPa o r  about 
3-5 km depth) .  



APPENDIX D 

ANALYTICAL RESULTS 



U nu Th Sf Cd Sb PI V Cr P Lr Cr Rg 
PPR PPN PPN PPR PPR PPN FFR FPrr 2 2 PPR PPM 1 

3 2  . I 3  7 4 7  4 2 2 2 
Ibl . 2 9  b 2.44 .24 .90 1 I 
3!1 - 2 0  5 2.20 .33 .40 1 2 
85 .I5 53.11 .65 .I9 2 2 
49 -10 6 3.lb .59 .I6 1 4 



SAHPLEI 

HH8t 16 
HH8blOl 
HH8610? 
RH86103 
nH8blO4 

NH86105 
HH06106 
RHBb107 , 

HH86 100 
HH86109 

l lH8b l lO  
HUB61 11 
STD CIFA IIU 

Ro Cu 
PPH PPH 

1 109 
1 36 
1 167 
1 39 
1 S 

1 12 
1 62  
1 71  
1 114 

48 

6 5 1  
1 I 1  

20 60 

F'b I n  A a  
PPtl PPH PPtl 

N 1 
PPll 

2? 
? 

21 
0 
4 

3 
12  
10 
12  
38  

30  
3 

6 5  

SHANGRI-LA F'F.C?JECT - MPPITELLCI-HEDLEY F I L E  # 86-1 1 Z 1  

Th Sr 
FF.r PPfl 

1 124 
1 120 
1 169 
1 187 
1 l ? ?  

1 111 
1 233 
3 110 
1 90  
5 432 

2 80  
4 30 

3 1  46  

Sb 
PPfl 

2 
2 
C 

? 
2 

2 
7 * 
2 
2 
7 

2 
2 

15 

0: . Y Ca P 
PPt! PPll X X 

La 
PPH 

4 
7 
3 
6 
3 

5 
7 
7 
4 

17 

7 
10  
36  

Cr o la 11 
PPt! X PPH 1 

b A 1  Na 
PPH X X 1 

Au8 
PPB 

13 
8 

52 
8 
4 

9 
7 
4 
3 

1 9  

3 
2 

50 
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G E O C H E W X C ~ L  I C P  FSNeLVSIS 
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ACME flNOLYTICAL LABORATORIES LTD.  852 E.HfiSTINGS ST.VANCOUVER B.C. V6A 1 R 6  PHONE 2 5 3 - 3 1 5 8  DATA L I N E  2 5 1 - 1 0 1 1  

GEOCHEMICFIL I C P  FINFILYSIS 

, 5 0 0  6RM SAMPLE I S  DIGESTED WITH 3 N  3-1-2 HCL-HN03-H2O AT 95 DE6. C FOR ONE HOUR AND I S  D I L U T E D  TO 10 ML WITH HATER. 
T H I S  LEACH I S  P M T I A L  FOR MN.FE.CA.P.CR.M6.BA.II.B.K.NA.K.W.SI.lR.CE.SN.Y.NB AND TA. AU DETECTION L I M I T  BY ICP I S  3 PPN. 
- S A W L E  TYPE: S O I L S  -00 MESH AU* ANALYSIS BY AA FROM 10 6RAH SAHPLE. 

DATE RECCIVED: JUNE 12 1906 DOTE HEPORT MAILED: J- /@6 ASSAYER. A ! .  . DEAN TOYE. C E U T l F l E D  8. i. A I S O Y E l i .  

SHANGRI-LA MINERALS F'ROJECT -- LL F I L E  # B t - 0 9 6 8  PAGE 1 

S A l l P L E l  

L L  l4OM 1500E 
L L  1400H 1550E 
L L  14OM lbOM 
L L  l4OON 1650E 
L L  140ON 17001 

L L  140OW 17ME 
L L  140M 18OOE 
L L  l4OOW 18501 
L L  1400W 100(W 
L L  l4MU 1 9 M  

L L  llOOU ZOOM 
U 1 4 W  lOSOE 
U 14OM 205(kE-d 
U 14MW 2100E 
L L  1 W  215# 

U 140011 2200E 
L L  140011 225E 
L L  140011 230M 
L L  1400W 2 W  
L L  140011 2 4 M  

U 1w 2SOW 
L L  140011 rjSM 
L L  110011 260M 
LL lW 26502 
L L  1W 2700E 

L L  140011 2 7 M  
L L  l 4 M  200M 
L L  l4OOW 2850E 
L L  1 4 W  29M 
U l4OOW ZOSOL 

L L  14OH 3000E 
L L  130M lSOOE 
LL 1300W 15% 
L L  130M 1MOE 
L L  1300W lbSOL 

L L  130M 1700E 
STD ClAU 0.5 

llo Cu P b  In Ag M i  
PPH PPM PPH PPH PPH ppn 

C o  Iln F r  As 
PPll PPN 2 PPH 

U Au T h  S r  
PPM PPM PPH PPH 

Sb Bi V Ca P L a  Cr Np B a  T i  B A1 N a  K 
PPH P m  PPH I 2 PPM PPH I PPM I PPR 1 I X 

Y 
PPM 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

Au l 
PPB 

1 
1 
I 
2 
1 

2 
2 
2 
I 
1 

2 
1 
1 
1 
4 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

1 
1 
2 
1 



SHANGRI-LA MINERALS PROJECT - LL- F1L.k # Bh-OC?bR 



SHANGR I -LA MINERALS F'FiOJ L L T  - L L f 1 LL # 

Wn Fc As U Au Th Sr Cd Sb BI V Ca 

PPll x PPll PPW PPW PPW PPW PPn PPW PPH PPN X 
P L a  Cr flq B a  T i  B A 1  N K W Au* 
X PPH PPH X PPR X PPfl X I X PP! PPB 

LL lO00N 950E 
STD ClAU 0.5 



fln Fe As U k Th Sr Cd Sb 01 V C a  P Lr C r  flq Ea T i  B A l  Nr : Y Aur 
PPR X PP! PPfl PP! PP! PP! PP! PPfl PPR PPfl I I PPfl PPfl I Pf'M I PPfl I X X PPR PPB 

Ho Cu Pb Zn Aq N i  Co 
PPfl PP! PPR PP! PP! PP! PPfl 

LL 90ON 28OOE 
STD CIAU 0.5 





L L 

B I 

PPH 

2 
2 
2 
2 
2 

2 
5 
2 
2 
2 

2 
2 
2 
4 
2 

2 
2 
2 
2 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
3 
2 
2 

2 

Pb In 
PPN PPN 

1 1  134 
9 100 
2 70 
6 84 
8 98 

4 130 
2 133 
12 108 
9 75 
3 05 

4 115 
4 168 
5 237 
5 83 
6 87 

b 92 
b 159 
b 81 
10 80 
5 134 

7 140 
b 104 
b 122 
5 73 
7 178 

2 161 
8 114 
5 128 
17 80 
9 74 

5 59 
b 55 
8 96 
2 56 
5 73 

4 63 

Mi Co Wn Fe 
PPN PPN PPW 'I 

U 
PPW 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
20 
5 

5 
5 
5 
5 
5 

5 

au 
PPN 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
WD 

ND 
ND 
ND 
MD 
WD 

WD 
WD 
WD 
ND 
WD 

ND 
ND 
ND 
WD 
ND 

WD 
WD 
WD 
WD 
WD 

ND 
WD 
ND 
WD 
ND 

WD 

Th 
PPH 

1 
I 
1 
1 
1 

I 
I 
1 
1 
I 

I 
1 
I 
1 
1 

I 
1 
1 
1 
1 

I 
I 
I 
1 
I 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

2 

Sr 
PP! 

43 
4 1 
43 
56 
66 

7 4 
74 
70 
65 
55 

78 
84 
04 
93 
101 

153 
70 
173 
109 
61 

103 
93 
104 
134 
151 

97 
113 
105 
223 
3 1 

20 
32 
26 
23 
22 

20 

SD 
PPH 

2 
2 
2 
2 
3 

3 
2 
2 
2 
2 

2 
2 
3 
3 
2 

2 
3 
2 
3 
3 

2 
3 
2 
2 
2 

2 
2 
3 
2 
2 

2 
4 
3 
3 
2 

2 

V Ca P 
PPH X 1 

Cr Hg Ba 1 1  
PPH Z PP! Z 

B 1 K 
PP! Z z z 

Y 
PPN 

I 
1 
1 
I 
I 

1 
1 
1 
1 
I 

1 
I 
1 
1 
1 

1 
1 
1 
1 
I 

1 
1 
1 
I 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

I 

Au 
PPB 

2 
1 
I 
1 
I 

1 
I 
2 
1 
1 

3 
I 
I 
1 
55 

2 
1 
1 
1 
1 

1 
1 
1 
I 
I 

1 
1 
1 
1 
9 

5 
1 
1 
2 
1 

1 

SMPLE1 

LL BOON 16501 
LL 800N 1700E 
LL 800N 1750E 
LL BOON l800E 
LL BOON 105M 

LL BOON 190M 
LL 0OM 19501 
LL 80M 20001 
LL 8OON 2050E 
LL NOON 210M 

LL eOOW 2 1 w  
11 m 220M 
LL BOOW 22% 
LL 80011 2300E 
LL 0OOW 23566 

LL 80011 2400E 
LL Boon 24506 
LL 80011 2SoE 
LL 80011 255M 
LL 800W 2 W  

LL 8001( 26506 
LL 80011 2700E 
LL EoOH 27501: 
U800112800E 
LL 80011 28506 

UBOOW2900E 
LL 80011 2950E 
LL m 3oooE 
LL w lasow 
LL (0011 IOOOY 

LL 40011 9SOY 
LL 4OOtl BSOY 
LL 40OW BOOIl 
LL 40OW 750Y 
LL 4OOW 7 w  

LL 4OOW bSOY 
STD ClllU 0.5 

no 
PPW 

1 
1 
I 
1 
I 

I 
1 
1 
1 
1 

I 
1 
2 
1 
1 

1 
1 
1 
1 
2 

I 
1 
1 
1 
1 

1 
1 
1 
3 
1 

1 
1 
1 
1 
1 

1 
22 

C u 
PPH 

37  
29 
60 
31 
40 

34 
30 
68 
45 
28 

38 
42 
39 
3 1 
30 

40 
38 
36 
22 
14 

21 
10 
16 
13 
25 

15 
19 
17 
35 
11 

11 
4 
10 
b 
4 

8 
59 

kl 
PPN 

. 3  

.I 

.2 

.2 

.3 

.4 

.3 

.2 

.3 

.2 

.3 

.3 

.3 

.4 

. 4  

.3 

.I 

.3 

.2 

.3  

.2 

.1 

.2 

.2 

.I 

.I 

. 3  

. 3  
1.0 
.1 

.1 

.1 

.2 

.I 

. l  

.1 

La  
PP! 

9 
7 

I I 
6 
9 

6 
7 
8 
7 
6 

6 
C 

3 
8 
6 

7 
4 
9 
8 
5 

5 
4 
5 
3 
4 

4 
7 
0 
48 
4 

5 
4 
4 
3 
3 

4 
36 



Cu 
PPH 

b 
23 

9 
15 
51 

30 
22 
13 
28 
34 

26 
7 

23 
9 
5 

8 
7 

16 
b 

10 

b 
12 
I 9  
b 

13 

28 
40 
40 
13 
20 

14 
2 1 
59 

Pb In 
PPH PPH 

12 142 
24 81 
15 124 
12 110 
12 116 

11 94 
10 122 
10 82 
8 77 

12 79 

20 113 
3 45 
b 86 

10 83 
16 73 

13 74 
9 68 

11 67 
5 70 

12 94 

13 77 
7 107 

13 86 
15 115 
13 120 

12 138 
14 125 
18 146 
11 ill 
8 54 

9 63 
b 75 

41 137 

N i  Co Hn FP 
PPH PPH PPH z 

As 
PPH 

2 
2 
3 
4 
8 

8 
4 
8 
3 
2 

4 
2 
b 
2 
2 

3 
2 
2 
4 
2 

2 
4 
2 
2 
2 

9 
7 
b 
3 

337 

2 
2 

42 

Th 
PPH 

1 
2 
2 
1 
I 

1 
1 
1 
I 
1 

1 
1 
1 
1 
2 

2 
I 
3 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 

34 

Cd 
PPY 

1 
I 
1 
1 
1 

1 
1 
1 
1 
1 

I 
1 
1 
1 
1 

I 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
1 
1 

1 
1 

18 

Cr flg Ba T i  
PPH z PPfl Z 

B A l  Na K 
PPY Z 1 Z 

Au * 
PPB 

1 
2 
1 
I 
1 

1 
2 
1 
4 
1 

1 
I 
1 

13 
1 

1 
1 
1 
3 
1 

1 
1 
9 
3 
1 

1 
1 
1 
1 
1 

1 
1 

500 

SAflPLEl 

LL 400N bOOY 
LL 400N 500Y 
LL 40ON 450Y 
LL 4001 400Y 
LL 40ON 550W 

LL 4OOW 300Y 
LL 40OU 25OU 
LL 4 m  200Y 
LL 40W 15OY 
LL 400N lOOY 

LL 40ON SOU 
LL 30W 1050W 
LL 30W lOOOY 
LL SOOW 95ow 
LL 30015 9w 

LL 300W 8 W  
LL 300W 0OOY 
LL 300CI 750Y 
LL 300W 7 w  
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LL 30011 4 w  
LL 30ow 4 w  

LL SOOW 350Y 
LL 300CI SOOY 
LL U10(12w 
LL 30011 200Y 
11 306W 1 w  

LL 300W IOOY 
LL 30011 50W 
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