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INTRODUCTION 

Location and Access 

The WHIT 1 - 6 claims (Figs. 1 and 2) are located 116 kilometres 

due south of Smithers in west-central B.C. Access is south via the 

Francois Lake Forestry road, which leaves Highway 16 just west of Houston, 

and then southwest via the Nadina Lake-Tahtsa Lake forestry access road to 

Sweeney Lake. Final access to the property is 3 km by a four-wheel drive 

road which leaves the forestry road at the north tip of Sweeney Lake. 

Total road distance from Houston is 120 kilometres. 

Physiographically the property lies at the east end of the Sibola 

Range in a transition zone between the Coast Mountains and Nechako Plateau. 

Topography is rugged with the maximum elevation on the property being 2190 

metres at Sibola Peak and lowest being 1030 metres. 

Claim Definition 

The property was originally staked in 1963 by Kennco Explorations 

(Western) Ltd. as the WHIT 1 to 40 claims. In 1979, SMD Mininc Co. Ltd. 

entered into an option agreement with Kennco Explorations (Western) Ltd. 

and in the same year the claims were abandoned and relocated as the WHIT 

1 to 6 claims as defined below. Current owner is Kennco Explorations 

(Western) Ltd. and current operator is SMD Mining Company Ltd. 
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Claim Units Tag. No. Record No. Record Date 

WHIT 1 20 49581 2375 November 29 ,  1979 

WHIT 2 20 49582 2376 November 29 ,  1979 

WHIT 3 15 49583 2377 November 29,  1979 

WHIT 4 15 49584 2378 November 29,  1979 

WHIT 5 6 49585 2379 November 29,  1979 

WHIT 6 6 49586 2380 November 29,  1979 

- ___ 

Summary of Work 

Fifty-three surface rock chip samples were collected by SMDC 

personnel on a 250 m grid over the WHIT 1,2 claims and part of the WHIT 

3 and 4 claims. These surface samples were supplemented by 37 samples 

from drill holes. Samples were analyzed for 15 elements. 

Consultant R.W. Bamford was responsible for supervision of the 

sampling, and all data compilation and interpretation. 
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ROCK GEOCHEMISTRY 

This survey provides an independent determination of Mo-Cu 

resource targets within the claimed area. Pyrite-mineralized high-relief 

terrain in the northern third of the claim block, hitherto sparsely 

sampled, is included in the survey to provide initial systematic explora- 

tion of that area and to ensure adequately broad sample coverage for estab- 

lishing zoning trends. 

Survey Method 

Geochemical zoning and gradients are determined by separation and 

analysis of a nonmagnetic + 3 . 3  specific gravity (sp. gr.) fraction from 

composite rock samples collected both at the surface and from shallow 

intervals in drill holes. Interpretation of the geochemical results is 

based primarily on empirical multielement geochemical zoning models 

provided by proprietary studies of known porphyry copper and porphyry 

molybdenum deposits and their surroundings. The models incorporate an 

extensive and probably unique data base. They reflect consistent three- 

dimensional zoning relationships indicated by +3.3  sp. gr. and, in many 

cases, corresponding whole rock geochemical data for a variety of deposit 

types and environments. 

The + 3 . 3  sp. gr. fraction analyzed in this work provides large (three- 

to more than ten-fold) enhancements of hydrothermal trace element signa- 

tures relative to those of original rock. Heavy liquid separation proce- 
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dures s e l e c t i v e l y  concentrate  hydrothermal s u l f i d e s  and oxides ( o r  t h e i r  

ox ida t ion  products ) ,  t h e  pr inc ipa l  hos ts  f o r  t h e  t r ace  elements,  i n  t h e  

+3.3 f r a c t i o n .  The predominant rock and a l t e r a t i o n  s i l i c a t e s  i n  the  or ig-  

i n a l  sample, which a re  r e l a t i v e l y  barren of hydrothermal t r a c e  elements,  

p a r t i t i o n  mainly i n t o  the  l i g h t  ( -3 .3  s p .  gr.)  f r ac t ion .  General advan- 

t ages  of +3.3 sample geochemistry fo r  explor ing l a rge  s u l f i d e  systems 

inc lude :  (1) more e f f e c t i v e  de tec t ion  of i n t e r p r e t a b l e  t r a c e  element 

s i g n a t u r e s  i n  the  outer  f r inges  of s u l f i d e  systems, ( 2 )  c l e a r e r  d e f i n i t i o n  

of t r a c e  element zoning p a t t e r n s  and g rad ien t s  r e l a t ed  t o  o re ,  ( 3 )  

minimization of rock type e f f e c t s  i n  t h e  geochemical da t a ,  ( 4 )  e l imina t ion  

of  pseudo-zoning ind ica t ions  caused by va r i a t ions  i n  t o t a l  s u l f i d e  con- 

t e n t s ,  and (5) improved u t i l i z a t i o n  of Bi, Te, A s ,  Sb,  S n ,  W ,  a n d  Co data.  

Sample Col lec t ion  

Ninety samples, f i f t y - t h r e e  from su r face  outcrops a n d  th i r ty-seven  from 

d r i l l  ho les ,  were obtained f o r  t h i s  survey. Surface samples were rock chip 

composites co l l ec t ed  on a nominal 500-meter g r i d  in  the northern t h i r d  of 

the survey area by SMDC personnel. Information reported fo r  each sample 

s i t e  inc ludes  l i t ho logy ,  es t imated volume % s u l f i d e  in  rock, degree of 

ox ida t ion ,  economic minerals p re sen t ,  s t y l e  of minera l iza t ion  (ve in  vs. 

d i s semina ted ) ,  and nature  of t h e  sample (high-graded or r ep resen ta t ive  ch ip  

sample).  Drill hole samples were composites from core and percussion 

d r i l l i n g  ch ips ,  each represent ing a 30-meter ( m a x i m u m )  corilposite i n t e rva l  

i n  t h e  shal lowest  p a r t  of one d r i l l  hole. Sampling densi ty  i s  good i n  

nor thern  and cent ra l  pa r t s  of t h e  SXDC claim block and f a i r  t o  poor i n  

southern p a r t s  where outcrop i s  l imi t ed  and samples a re  pr imari ly  derived 

from a few i r r e g u l a r l y  spaced d r i l l  holes (F igure  23) .  
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Sample Preparat ion and Analytical  Procedures 

Samples a r e  composited and/or pulver ized t o  -80 mesh as  needed. Eighty 

grams of each -80 mesh composite sample i s  used f o r  the  prepara t ion  of a 

corresponding +3.3 sp. gr. f r ac t ion .  A magnetic f r a c t i o n  cons i s t ing  mostly 

of magnetite i s  separated from t h e  +3.3 sp. gr. f r a c t i o n  u s i n g  a hand 

magnet leav ing  a sample ready f o r  ana lys i s ,  Total weights and percentages 

i n  o r ig ina l  sample mater ia l s  a r e  recorded f o r  both sample f r a c t i o n s .  

The nonmagnetic +3.3 sp. gr. f r a c t i o n s  were analyzed f o r  C u ,  Mo, Pb,  

Z n ,  Ag, Mn, Co, and Fe by conventional atomic absorpt ion spectrophotoinetry 

(AAS); f o r  As, S b ,  and Bi by hydride generat ion AAS; and f o r  S by Leco 

induct ion furnace.  T h i s  ana ly t i ca l  work and the sample prepara t ion  were 

c a r r i e d  out  by Rocky Mountain Geochemical Corporation, S a l t  Lake City,  

following s p e c i f i e d  procedures. Additional analyses  f o r  T e ,  Sn, and W were 

performed by COORS Spectro-Chemical Laboratory, Golden, Colorado, u s i n g  

op t ica l  emission spectrographic  (OES) techniques.  In a few ins tances  S 

analyses  were omit ted because o f  i n s u f f i c i e n t  sample. Omissions a re  i n d i -  

ca ted  on the  p l o t s  by t h e  l e t t e r s  N D  (no d a t a ) .  

Data P resen ta t ion  

The geochemical r e s u l t s  a r e  presented i n  four forms: (1) a t abu la t ion  

of o r ig ina l  geochemical and sample f r a c t i o n  data (Appendix B), ( 2 )  t abula-  

t i o n s  and p l o t s  o f  various s t a t i s t i c s  f o r  the  geochemical data  (Appendix 

A ) ,  ( 3 )  computer-generated contoured plan p l o t s  of the o r i g i n a l  geochemical 

and sample f r a c t i o n  data (F igures  1 t h r u  171, and ( 4 )  s i m i l a r  plan p l o t s  of  

geochemical parameters useful f o r  i n t e r p r e t a t i o n  and t a r g e t  s e l ec t ion  in  

Cu-No s u l f i d e  systems (F igures  18 t h r u  2 2 ) .  A p l o t  of sample numbers and 

general ized geology i s  a1 so included. 
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S t a t i s t i c s  presented include simple s t a t i s t i c s ,  Spearman rank co r re l a -  

t i on  and c l u s t e r  ana lys i s ,  and Pearson product-moment c o r r e l a t i o n  and c lus -  

t e r  ana lys i s .  Corre la t ion  and c l u s t e r  ana lys i s  by the  Spearman rank method 

i s  f r e e  of underlying assumptions regarding type of data d i s t r i b u t i o n  a n d  

t he re fo re  i s  considered super ior  t o  t h e  Pearson product-moment method f o r  

t h i s  work. Product-moment c o r r e l a t i o n  assumes t h a t  data a r e  normally 

d i s t r i b u t e d .  

Plan p l o t s  a r e  produced a t  two s c a l e s :  a t  approximately 1:20,000 s c a l e  

f o r  the  bound r epor t s  and a t  1:5,000 s c a l e  f o r  d i r e c t  comparison with f u l l  

s c a l e  geologic and geophysical maps. M i n i m u m  contour values  on t h e  p l o t s  

a r e  lowest meaningful values determined by inspec t ion .  Each successive 

contour value i s  double t h a t  of the  neighboring smaller  value.  Sample type 

i s  d is t inguished  on the  p lo t s  by p l o t  symbols: t r i a n g l e s  i n d i c a t e  su r face  

samples, c i r c l e s  i nd ica t e  percussion hole samples, and s t a r s  i nd ica t e  

diamond d r i l l  hole samples. 
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DISCUSSION 

Sul f ide  and Magnetic Mineral Zoning 

Di s t r ibu t ion  d a t a  f o r  t h e  non-magnetic +3.3 sp. gr. f r a c t i o n  and the  

magnetic f r a c t i o n ,  which c o n s i s t  mainly o f  p y r i t e  and magnetite (or pyrrho- 

t i t e ) ,  r e spec t ive ly ,  appear t o  def ine  a reasonably coherent  p y r i t e -  

magnet i te (? )  halo,  he rea f t e r  r e f e r r e d  t o  as  the  "pyr i t e "  halo (F igures  16, 

1 7 ,  and 2 0 ) .  High t o t a l  p y r i t e  (approx. 2 t o  1 2  w t .  %) w i t h  h i g h  magnet i te  

and/or p y r r h o t i t e  (0 .10 t o  2 w t .  %) i s  ind ica ted  t o  roughly surround t h e  

c l u s t e r  of t h r e e  po rphyr i t i c  i n t r u s i o n s  on a l l  s ides  except the  southeas t  

where the presence of p remine ra l ( ? )  granodior i te  appears t o  have d is rupted  

t h e  zoning pa t t e rn .  The " p y r i t e "  halo i s  del ineated by s p a t i a l l y  a s soc i -  

a t ed  h i g h  abundances of both +3.3 and magnetic f r a c t i o n s  i n  l e s s  oxidi.zed 

rocks of topographical ly  low cen t r a l  parts of the  survey a rea ,  and predom- 

inan t ly  by the  magnetic f r a c t i o n  i n  oxidized sur face  rocks of the  tographi -  

c a l l y  higher northern and northwestern p a r t s  o f  the  area.  H i g h g r a d e d  

su r face  samples co l l ec t ed  in  t h i s  work do not appear t o  cause spur ious  

major per turba t ions  of the  zoning pa t t e rn .  

Hydrothermal Element Zoning 

A systematic l a rge - sca l e  zoning of hydrothermal elements which co r re -  

sponds i n  p a r t  t o  the  mineral zoning i s  a l s o  defined fo r  the  area north of 

t h e  granodior i te  (F igures  1-18 and kppendix A ,  Figures A - 1  a n d  A-2) .  Zoned 

element anomaly a s soc ia t ions  d i s t ingu i shed  by Spearman rank c o r r e l a t i o n  and 

c l u s t e r  ana lys i s  include Cu-Mo-Sn-W, Pb-Zn-Ag-As-Mn, Bi-Te, and poss ib ly  

Fe-S. The s t a t i s t i c s  (Appendix A, Table A-2 and Figure A - 1 )  i n d i c a t e  r e l a -  

t i v e l y  high d i s t r i b u t i o n  s i m i l a r i t y  f o r  elements within each of these  asso- 
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c i a t i o n s  and r e l a t i v e l y  low d i s t r i b u t i o n  s i m i l a r i t y  between the  assoc i -  

a t ions .  S i m i l a r i t y  i n  d i s t r i b u t i o n  i s  lowest between t h e  Cu-Mo-Sn-W and 

Pb-Zn-Ag-As-Mn a s soc ia t ions ,  i nd ica t ing  these  t o  be r e l a t i v e l y  d i s t i n c t  

element assemblages. D i s t r ibu t ions  of the  Fe-S and t h e  Bi-Te anomaly asso-  

c i a t i o n s  d isp lay  p a r t i a l  s i m i l a r i t y  t o  those of t h e  Cu-Mo-Sn-W and Pb-Zn-  

Ag-As-Mn a s s o c i a t i o n s ,  respec t ive ly .  

Reference t o  the  element d i s t r i b u t i o n  maps shows t h a t  the  Cu-140-Sn-W 

assoc ia t ion  mainly c o n s t i t u t e s  a c e n t r a l l y  zoned element assemblage 

(F igu res  1, 2 ,  1 4 ,  15,  and 18) and the  Pb-Zn-Ag-As-Mn a s soc ia t ion  a periph- 

e r a l l y  zoned assemblage (Figures  3 ,  4 ,  5, 6 ,  8, and 1 9 ) .  The Bi-Te a s soc i -  

a t i o n  d isp lays  a poss ib le  bimodal d i s t r i b u t i o n  which i s  mainly per ipheral  

b u t  inc ludes  a s p a t i a l l y  d i s t i n c t  cen t r a l  component (F igure  2 1 ) .  A t en -  

dency towards cen t r a l  zonation i s  ind ica ted  f o r  the  Fe-S a s soc ia t ion  

(F igure  22  and Appendix A, Figure A - 1 1 ,  b u t  i s  probably mainly a r e f l e c t i o n  

of g r e a t e r  p y r i t e  oxidat ion a n d  s u l f u r  loss i n  samples from the  high r idges 

i n  t h e  northern and western p a r t s  o f  t h e  survey area where pe r iphe ra l ly  

zoned element assemblages predominate. 

Per iphera l  geochemical zones and the  heavy mineral ( " p y r i t e " )  halo 

display reasonably s i m i l a r  s p a t i a l  r e l a t i o n s h i p s  ( c f .  Figures  1 9  and 20) 

and t h u s  provide p a r a l l e l  confirmation of system conf igura t ion  n o r t h  of the  

g ranod io r i t e  (no r th  of about 3000 N ) .  Cu-blo-Sn-W anomaly a s soc ia t ions  a r e  

asymmetrically d i s t r i b u t e d  i n s i d e  of and/or p a r t i a l l y  overlap the  pe r i -  

pheral or  halo zones,  mainly along t h e i r  southern l i m i t s .  Zonal r e l a t i o n -  

sh ips  between Cu-rich and 140-rich components of t h i s  a s soc ia t ion  remain 

somewhat obscure,  due i n  p a r t  t o  t h e  apparent zoning asymmetry. Cu i s  

t e n t a t i v e l y  i n f e r r e d  t o  be more per iphera l ly  d i s t r i b u t e d  and more c l e a r l y  
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assoc ia ted  w i t h  inner  p a r t s  of t h e  p y r i t e  halo. 

Zoning i s  usefu l ly  def ined only within the  p a r t  of t h e  claim block 

north of about 3500 N. South of 3500 N sample coverage becomes r e s t r i c t e d  

and i r r e g u l a r  and, coupled with the  occurrence of hybrid element assem- 

blages in  several  samples c o l l e c t e d  south of 2000 N, prevents f u r t h e r  

de l inea t ion  of system zoning. Some p o t e n t i a l l y  s i g n i f i c a n t  minera l iza t ion  

was encountered in  t h i s  a rea ,  however, and addi t iona l  systematic  sampling 

of southern parts of the claim block by percussion d r i l l i n g  i s  recommended 

i n  order  t h a t  major t a r g e t s  not be overlooked or  only p a r t i a l l y  defined. 

S u l f i d e  System Model 

Based on r e s u l t s  of t h i s  work, t h e  minera l iza t ion  north of 3000 N a t  

' u l h i t i n g  Creek i s  considered t o  comprise a major segment of a s i n g l e ,  f a i r l y  

convent ional ly  zoned Mo-Cu porphyry s u l f i d e  system i n  which Mo may have 

more poten t ia l  economic importance than Cu.  Hydrothermal element and heavy 

mineral zoning i n  t h i s  segment i s  well developed, reasonably coherent ,  and 

s i m i l a r  t o  zoning i n  many o ther  porphyry systems. 

Per ipheral  o r  halo zones o f  t h e  system a re  defined by t h e  locus of Pb- 

Zn-Ag-As-Mn-Bi-Te anomaly a s soc ia t ions  and pyr i te -magnet i te (? )  enrichments 

(F igures  3 ,  4 ,  6 ,  8, 12,  13, 19, 20 and 2 1 )  and a re  considered t o  provide 

t h e  c l e a r e s t  i nd ica t ion  of overal l  system geometry. These halo zones 

c l o s e l y  surround and i n  p a r t  overlap the  th ree  po rphyr i t i c  s tocks  ( a p l i t i c  

q u a r t z  porphyry, crowded monzoni t e  porphyry, and quar tz  monzoni t e  porphyry) 

and intervening Hazelton Group  rocks on t h e  west, nor th,  and e a s t  b u t  a r e  

not  present ly  defined i n  g ranodior i te  country rock on t h e  south.  

The cent ra l  area of the  s u l f i d e  system, the  p a r t  underlain by t h e  th ree  

po rphyr i t i c  s tocks  and in te rvening  Hazel ton Group rocks,  conta ins  asymmet- 
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r i c a l l y  d i s t r i b u t e d  zones charac te r ized  by Cu-Mo-Sn-W anomaly a s soc ia t ions ,  

a poss ib le  barren core  zone, and areas  with poorly def ined zonal a f f i n i t y .  

The zones cha rac t e r i zed  by Cu-Mo-Sn-W anomaly a s soc ia t ions  occur a1 ong the 

inne r  m a r g i n  of the  ha lo  zones and a re  broadly developed only i n  t h e  

southern p a r t  of t h e  cent ra l  area a t  lower e l eva t ions  (F igure  18) .  The 

very l imi t ed  development of Cu-Mo-Sn-W zones i n  nor thern p a r t s  of t h e  

cen t r a l  area where e l eva t ions  a re  higher may r e f l e c t  an actual  zoning asym- 

metry o r  m i g h t  a l t e r n a t e l y  be only a n  apparent  d i f f e rence  r e l a t e d  t o  v e r t i -  

cal  zoning. Zoning asymmetry i s  t e n t a t i v e l y  considered a somewhat more 

tenable  explanat ion because of t h e  geologic asymmetry i n  t h e  system: t h e  

southern p a r t  of t h e  cent ra l  area appears t o  contain a unique c a u s a t i v e ( ? )  

i n t r u s i o n  ( t h e  a p l i t i c  quartz  porphyry) and a unique s t r u c t u r a l  and h o s t  

rock environment r e l a t e d  t o  the  g ranod io r i t e  body ( t h e  geochemical r e s u l t s  

suggest  t h a t  s t r u c t u r a l  ground preparat ion may have been bes t  alono a 

southwest-northeast  t rending zone i n  Hazelton group rocks which p a r a l l e l s  

and i s  l o c a l l y  c l o s e  t o  t h e  granodior i te  con tac t  (e .g . ,  compare Figure 2 

w i t h  Figure 23 o r  the  geologic map--SMDC, 1980).  A core zone barren of 

most hydrothermal t r a c e  elements possibly occurs w i t h i n  t h e  c e n t r a l  area o f  

t h e  system around and/or  t o  the northwest of 4000 N and 2000 E .  This 

barren zone i s  l a r g e l y  centered on the  quartz  monzonite porphyry and asso-  

c i a t e d  crowded monzonite porphyry s tocks ,  which a r e  ind ica ted  t o  he only 

1 ocal l y  weakly mineral i zed near contac ts  with Hazel ton Group rocks ( c f .  

Figures  18 and 1 9  w i t h  Figure 23 o r  the  geologic map--SMDC, 1980).  

Target  Concepts 

Several o re  t a r g e t  concepts suggested by t h i s  work a re  ou t l ined  below. 

To t h e  ex ten t  poss ib l e  s p e c i f i c  types o f  t a r g e t s  within each category a r e  
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presented in  order  of probable importance. Most of the  concepts apply 

s p e c i f i c a l l y  t o  the  zoned p a r t  of t h e  s u l f i d e  system north of about 3000 

N. They a r e  i n d i r e c t l y  developed from indica ted  zoning r e l a t ionsh ips ,  

commonly assume some ve r t i ca l  zoning, and, t h e r e f o r e ,  a r e  t e n t a t i v e  b u t  

should a l so  be new. Speculat ion regarding ore  t a r g e t s  south of 3000 N, 

w i t h i n  or  near t h e  g ranod io r i t e ,  i s  b r i e f l y  summarized under a separa te  

heading. No obvious high-potent ia l  new t a r g e t s  were d i r e c t l y  defined by 

t h e  survey i n  e i t h e r  p a r t  of the  s u l f i d e  system. 

Copper Ore Targets.  Primary C u  minera l iza t ion  i n  zoned pa r t s  of the  

s u l f i d e  system appears most l i k e l y  t o  occur w i t h i n  o r  near the  inner  

margins of t h e  "pyr i t e "  and geochemical halo zones. Assuming v e r t i c a l  

zoning from r e l a t i v e l y  barren p y r i t e  halo a t  higher l e v e l s  i n  the  system t o  

more Cu-rich zones a t  depth, much of t h e  halo zone i n  high t e r r a i n  a t  'the 

northern end of the  system (Figures 1 9  and 20) can be considered permissive 

f o r  Cu a t  depth. Deeper t a r g e t s  may be s i t u a t e d  under outer  pa r t s  of the  

halo zones i f  the  zones d i p  outward. Weakly developed Cu-Mo minera l iza t ion  

i n  samples 1021 a n d  1022 poss ib ly  i n d i c a t e s  a t a r g e t  o f  t h i s  type a t  r e l a -  

t i v e l y  shallow d e p t h  in  the area centered  on 4700 N, 1500 E. 

Enriched Cu ore could be assoc ia ted  w i t h  the  Cu t a r g e t s  i f  oxidat ion 

and leaching has penetrated s u f f i c i e n t l y  i n t o  upper f r inges  of the  primary 

copper minera l iza t ion .  The p robab i l i t y  of a t  l e a s t  spot ty  Cu enrichment i n  

t h e  4700 N, 1500 E a r e a ,  f o r  example, i s  considered moderate based on 

overa l l  geochemical data f o r  the  area.  

Molybdenum Ore Targets .  Ore t a r g e t  concepts f o r  Mo a re  s i m i l a r  t o  

those fo r  primary Cu t a r g e t s .  The pr inc ipa l  d i f fe rence  i s  t h a t  Mo-rich 

zones i n  the  iChiting creek s u l f i d e  system would probably be s i t u a t e d  some- 
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what f u r t h e r  i n s i d e  the  halo zones near the  inner  margins of t h e  Cu-rich 

zones ( i f  developed). Potent ia l  f o r  No-rich t a r g e t s  o the r  than extensions 

of t h e  known Mo minera l iza t ion  could be low w i t h i n  zoned p a r t s  of the 

system i f  t h i s  minera l iza t ion  i s  uniquely l inked i n  o r i g i n  t o  t h e  a p l i t i c  

quartz  porphyry. Occurrence of Mo w i t h  t h e  Cu minera l iza t ion  near 4700 N 

and 1500 E ( c f .  Figures 1 and 2 ) ,  however, suggests  t h a t  po ten t i a l  fo r  new 

Mo o r e  may be a t  l e a s t  as  g rea t  as  t h a t  f o r  Cu. 

Ore Targets  Located South of 3000 N. The geochemical r e s u l t s  suggest  

t h a t  o re  t a r g e t s  possibly occur i n  the  area south of 3000 N b u t ,  due t o  

l i m i t e d  sampling in  the  area and the  occurrence of somewhat unusual element 

a s soc ia t ions ,  do not provide systematic  i nd ica t ions  of t a r g e t  s i z e  or 

nature .  Samples from percussion holes 19, 20, and  21 appear t o  represent  

r e l a t i v e l y  high-grade hybrid Cu-Mo-Pb-Zn minera l iza t ion  w i t h  l i t t l e  akso- 

c i a t e d  py r i t e .  Mo/(Pb+Zn) and absolu te  concent ra t ions  of Mo a r e  s i g n i f i -  

can t ly  g rea t e r  i n  the  hole 19 sdmple, tenuously suggest ing a po ten t i a l  f o r  

y e t  higher grade Mo minera l iza t ion  t o  the  west o r  northwest of hole 1 9  

along a poss ib le  extension of t h e  southwest-northeast  t rend  of known 140 

minera l iza t ion  (F igure  2 ) .  Limited addi t ional  support  f o r  th i s  concept i s  

provided by t h e  apparent  southwesterly extension of W anomaly t rends  i n t o  

t h i s  area (F igure  15 ) .  

Recommended Foll ow-up Work 

Work t o  eva lua te ,  r e f i n e ,  and expand t a r g e t  concepts presented i n  t h i s  

r epor t  should include:  (1)  near t e r n  discussions of the  survey r e s u l t s  t o  

f a c i l i t a t e  t h e i r  f u l l  i n t eg ra t ion  w i t h  o the r  explora t ion  da ta ,  ( 2 )  system- 

a t i c  expansion of shallow percussion hole sampling i n  t h e  area south of 

3000 N, and ( 3 )  i f  poss ib le ,  addi t ional  evaluat ion of the  i n f e r r e d  Mo-Cu 

t a r g e t  near 4700 N a n d  1500 E .  
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TABLE A-1. S I M P L E  S T A T I S T I C S  FOR SURFACE GEOCHEMICAL DATA 

WHITING CREEK PROSPECT 
B R I T I S H  COLUMBIA 

9 COPPER (PPM)  9m 61.000 

10 MOLYBDENUM (PPM) 

11 LEAD (PPM)  

90 5.0000 

90 45.000 

12 Z I N C  (PPM)  90 28.000 

13 SILVER (PPM) 

14 ARSENIC (PPM) 

(151 15 A N T I M O N Y  (PPM) 
03 
I 

16 MANGANESE (PPM)  

17 COEALT ( P P M )  

18 IRON ( % )  

19 SULFUR ( % )  

20 BISMUTH (PPM) 

90 1.0000 

90 -20000 

90 ,30000 

90 26.000 

90 5.0000 

90 25.800 

79 15.500 

90 1.0000 

21 TELLURIUM (PPM)  90 5.0000 

22 TIN ( P P M )  

23 TUNGSTEN (PPM) 

90 1.0000 

90 5.0000 

? +3.3 S P .  GR. FRACTION (WT. % 90 .160@0 

8 X MAGNETIC FRACTION 90 -10000-001 

M ax i mum ------- 

58500 . 
54700 

1600.0 

11400. 

67.000 

168 00 

3 . 2000 
18000. 

8kJ0 . 00 
58.100 

52.5016 

240.00 

60 . 000 
42.000 

200 . 00 
11.800 

3.2900 

Mean ---- 
3776.0 

1350.3 

119.33 

475 . e9  

10.122 

16.378 

039444 

984 -28 

280.11 

50.748 

39.658 

37.557 

9.5556 

4.2444 

31.033 

2.7029 

.240 78 

.59120+008 7689.0 

.35362+009 5946.6 

45104 . 212.38 

.23737+007 1540 . 7 
61.210 7.8237 

770.39 27.756 

-14637 .38259 

.53325+007 

24E43. 

391 .?15 

56 . 632 
1428.3 

68 -340 

44.411 

1326.6 

5.3323 

.i863a 

2309.2 

157.62 

5.5421 

? ,5254 

37 0792 

8.2668 

6.6642 

36 0559 

2.3092 

,43162 



T A B L E  A - 2 .  SPEARMAN RANK C O R R E L A T I O N  M A T R I X  F O R  S U R F A C E  GEOCHEMICAL DATA 

I1 emen t 

c u  

M O  

Pb 

Zn 

6e  

A 5  

Sb 

nr 

c o  

Fe 

S 

Bi 

Te 

Sn 

Y 

P 7  

R B  

A s  Sb 

( 90) ( 90)  
.124 -314 

-.303 -.@a 
( 9 0 )  ( 90) 

.882 .3i9 

-.I= -053 

6 . 7  

.34l 
( Q 0 )  

.Be1 

-165 
( 9 0 )  . e 5 ~  

- -297 
( 9 0 )  

.0ei 

.E? 
( 9 3 )  

-265 

- .441 
( Q e )  

S 

.435 
( 7 9 )  

-000 

.504 
( 7 9 )  

. m e  

( 7 9 )  
-.244 

-014 

- .067 
( 7 9 )  - 2b4 

-.504 

cu 

1.000 
( 0 )  

-000 

-581 
I 90)  

-000 

-149 
( 9 0 )  

-079 

.203 
( 9 e )  

-009 

-.078 

n n  

-.855 
( 90) 

.387 

-.220 
( 9 8 )  

. e l 8  

.417 
( 9 0 )  

.fa80 

.299 
( 90)  

.0e2 

. 4  07 

Y 

4 3 5  
( 98) . m e  

-412 
( 9 0 )  

.Be0 

-075 
( 90)  

-255 

-.034 
( 9 0 )  
.372 

- . ize  

( 90)  
-290 

-. 266 
( 9 0 )  

-085 

-.so4 
( 7 9 )  

.000 

.244 
( 90) 

.el0 

-241 
( 9 0 )  

-.310 
( 7 9 )  - 003 

-047 

.275 
( 9 0 )  

.004 

.4'5 
( 90)  

.e0e 

-341 
( 9 e )  

.001 

R 7 = +3.3 SP. CE. PBACTIOY (YT .  X )  

E 8 = X M A G N E T I C  r R A C T I O N  
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T A B L E  A-3. P E A R S O N  PRODUCT-MOMENT 
G E O C H E M I C A L  DATA 

*** Pearsoo Product-tromcnt C c r r c l a t i o n  Uatr ir  *** 
VEITIN: CREEK PROSPECT 
E E I T I S E  C O L U H E I A  

Elemect 

cu 

no 

Pb 

Zo 

Ag 

A 5  

S b  

nn 

co 

Pc 

S 

B1 

fc 

Sn 

U 

R 7  

R B  

C O R R E L A T I O N  M A T R I X  FOR S U R F A C E  

R 7 - *3.3 S?. CR. I R A C T I O W  (YT. X )  

B 8 - X M A C Y ~ ~ I C  FRACTION 
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FIGURE A-4. SPEARMAN RANK CLUSTER A N A L Y S I S  FOR SURFACE GEOCHEMICAL DATA 

*** S p e a r m a n  Rank C l u s t e r  A n a l y s i  s *** 
W R I T I N G  C R E E K  P R O S P E C T  
B R I T I S H  C O L U M B I A  

c o  

Pe 

R 7  

S 

R 8  

Pb 

Zn 

As 

At? 

fln 

.5811 

.40 14 

, 4507 

-2505 

-1542 

-5693 

, 5523 

.26 50 

-.8179 

6272 

,4901 

-3624 

' .4074 

.3378 

-6799 

.1436 

c u  
P b  
Fe 
Bi 
Pb 
k 
Fe 
Sn 
c u  
P b  
Pb 
Fe 
cu 
P b  
cu 
c I1 

Mo 
Zn 
R 7  
Te 
A s  
Hn 
S 
W 
Sn 
Ag 
B i  
R 8  
c o  
S b  
Fe 
Pb 

-58106 
.62716 
-56928 
.67989 
.49008 
, 40738 
-55233 
.45065 
-40144 
-36236 
-33777 
-26500 
,25049 
.14357 
.15420 

-.01790 

C o l u m n s  1 and 2 - O b s e r v a t i o n s  c o m b i n e d  

Column 3 - S i m i l a r i t y  l e v e l  of  c l u s t e r i n g  
i n t o  c l u s t e r s  

D E N D R O C R A M  - V A L U E S  A L O N G  X - A X I S  A R E  S I M I L A R I T I E S  

R 7 = t3.3 S P .  C R .  F R A C T I O N  (WT. x )  
R 8 = % M A G N E T I C  F R A C T I O N  



F I G U R E  A-+$. PEARSON PRODUCT-MOMENT CLUSTER AFJALYSIS FOR SURFACE GEOCHEMICAL DATA 

*** Pearson Product-Moment C l u s t e r  Analysis  *’:c*c 

Wf1ITINC C R E E K  PROSPECT 
ERITISH C O L U M B I A  

I 
P 
N 
I 

.a166 .1631 .3096 -4561 6026 .7491 
- .0566 .OR99 .23C4 -3829 .5293 .6758 .a223 

c u  .6120 

.7897 

. S n  , 26 53 
I 

--------------- 
I 
I . Ho 
I I 

--- 
--------------------------------------- 

.0524 

.7842 

,3994 

.0976 

-. 0240 

-5501 

, 2868 

.5815 

, 20 66 

,1558 

.72 18 

.1001 

Mo 
Pb 
Z n  

Ff? 
cu 
P b  
Fe 
cu 
c u  
Pb 
Pb 
Fe 
P b  
c u  
c u  

Af: 

S n  
S b  
P i  
Mn 
S 
M o  
Z n  
R 7  
v 
c o  
As 
Ag 
R 8  
T e  
Fe 
P b  

.78974 

.55012 
-5R150 
, 72177 

-61196 
,28682 
-39941 
.26530 
.20918 
20658 

-15575 
-09760 
, 10005 
,05237 

-.02404 

, 78423 

C o l u m n s  1 and 2 - O b s e r v a t i o n s  c o m b i n e d  

C o l u m n  3 - S i m i l a r i t y  l e v e l  o f  c l u s t e r i n g  
i n  t o  c l u s t e r s  

DEMDRO”JRAf1 - V A L U E S  A L O N G  X-AXIS A R E  S I M I L A R I T I E S  

R 7 r r 3 . 3  S P .  C R .  F’EACTION (YT. 

R f? = ‘X M A G N E T I C  FRACTION 
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WEST JORDAN OFFICE 

Date: 

Client: 

Client Order No.: 

Report On: 

Submitted by: 

Date Received: 

Analysis: 

Analytical Methods: 

Remarks: 

C C  

1323 W. 7900SOUTH WEST JORDAN. UTAH 84084 9 PHONE: 1801) 255.3558 

F e b x a r y  2 6 ,  1981 

R o b e r t  V. E m f o r d  
1138 G i l m e r  D r i v e  
S a l t  Lske C i t y ,  T--tah 84105 

18 
Page 1 of _..___.__...... . . 

RMGC Numbers: 

Foreign Job No.: 

Invoice No.: _ . _ _ _ _ _ _ _ _ _ _ _ .  . 
PI 102527 
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f i l e  ( 2 )  
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8@-35--??- ,3  & 
81-01-07-SL RMGC Job No. Client R o b e r t  W .  Eamford Date 2/26/81 

3 18 Page of- R e f e r a n c e s  T a b l e  

2 t a n d a r d s  

sy - 2 
MRG-1 

GRLD-105 

St a n d a r d  s 

sy -2  

MR G - 1 
GRLD-105 

S t a n d a r d s  

7-2 

MRG-1 ~ 

GRLD-105 

S t a n d a r d  9 

sy-2 

D?RG-1 

GRLD-105 

Copper  Lead Z i n c  
Sought  Found S0ue;ilt Found Sought  Found 

5 12,15 80 130,125 250 294,270 

135 132,141 10 70,Eo 190 211,228 

0.73% @.74%,0.69% 37 65,75 48 59,68 

Antimony A r s e n i c  Molybdenum 
Sought  Found Soup h t Found Sought  Found 

3 1 0  0.2 -0.5,-0.5 18 14,E.l 

15 0.4 -0.5,-c. 5 0.7 2 .5 , - 17.5 
26 14,lO 344 200,235 -0.5 ,-Q. 5 

T4anganese I r o n  
Sought  Found Sought  Found 

0.25% 0 . 3 0 % ,  0.31% 4.39% 4.38%,5.09% 

0.13% 0.15% , O .  16% 12.5% 12.9$,12.gg 

106 102,106 2 . 9 0 %  3.067,3.@b% 

Coba l t  S i l v e r  
Sought  FounC Sought  Found 

11 15,15 -1,-1 

86 95,35 0.14 -1,-1 

21! 20,15 3.2 2.5,3.8 



Z5-35-37-SL & 
81-01-07-SL RMGC Job No. 

2/26/81 Date 
R o b e r t  W. Bamford 

Client 

18 Page -. of- 
7 

Sample k!t 
SerJzrzted Frr. 

80 

Wt % 
Maa. 
Y 

0.08 

W t  
+3.3 gr. 

Wt % 
+3.3 

Iq t  Mag. 
gr . 

0.87 1. og 0.06 

1001 

1002 

2.60 0.56 

0.55 

0.01 

0.10 

5-25 80 0.70 

0.69 

0.01 

4.56 5.70 80 

80 1003 

1004 

0.37 

0.88 

0.46 

1.10 0.12 

-0.01 

80 

80 0.76 1005 0.95 0.00 

0.36 

0.01 

1006 7.95 

1.16 

9.94 80 0.45 

0.01 1007 

1008 

1.45 80 

2.84 3.55 0.00 -0.01 80 

1009 

1010 

1.64 2.05 0.24 0.30 

0.04 

8 0  

1.08 1.35 0.03 80 

1011 

1012 

1013 

1014 

1.09 

0.13 

1.28 

0.81 

1.41 

1.29 

0.33 

0.30 

0.94 

1.02 

0.98 

1.52 

3.32 

2.65 

1.36 

0.16 

0.01 

0.26 

0.00 

0.06 

0.01 

0.01 

0.07 

0.03 

0.10 

0.00 

1.59 

0.01 

0.02 

0.01 

-0.01 

0.32 

-0.01 

0.08 

0.01 

0.01 

0.09 

0.04 

0.12 

-0.01 

1.?9 

0.01 

0.02 

0.01 

80 

80 

80 

80 

€!O 

80 

80 

80 

80 

80 

80 

80 

80 

80 

1.60 

1.01 

1.76. 

1.61 

0.41 

1015 

1016 

1017 

1018 

1019 

1G20 

0.38 

1.18 

1.28 

1021 1.22 

1. go 1022 

1023 

WC - 1024 
4.15 

3.31 



80-35-37-SL & 
Date 2 / 2 6 / 8 1  RMGC Job No. 81-01-07-3T, Robert  W. Bamford Client 

Page 4 of- 18- 

w t 
+3.3 

h't % 
+ 3 . 3  

W t  Mag. 
G r .  

F J t  % 
Mag,. 

Sample W t  

8 0  

ample No. 

'VJC - 1 0 2 5  1 . 7 5  2 . 1 9  0 . 0 1  

2 . 6 3  

0 . 1 6  

0 . 1 4  

0 . 0 2  

0 . 0 6  

0 . 0 3  

0 . 0 7  

0 . 1 4  

0 . 0 5  

0 . 0 3  

0 . 1 3  

0 . 0 1  

0 . 0 1  

0 . 0 3  

0.00 

0 . 3 1  

0 . 3 8  

0 . 0 3  

0 . 0 6  

0 . 0 0  

0 . 0 1  

0 . 0 3  

0.01 

0.08 

0.01 

1 0 2 6  

1 0 2 7  

1 0 2 8  

1 . 3 6  1.70 3 - 2 9  

0 . 2 0  

0 . 1 8  

8 0  

2 . 4 5  3 . 0 6  8 0  

2 . 4 6  3 . 0 8  8 0  

1 0 2 9  

1 0 3 0  

0 . 6 0  0 . 7 5  0 . 0 2  

0 . 0 8  

8 0  

0 . 8 6  1.08 8 0  

8 0  

80  

80  

8 0  

8 0  

8 0  

1 0 3 1  

1 0 3 2  

0.71 0 . 8 9  0.04 

1 . 0 5  

0 . 9 8  

1 . 2 1  

1 . 3 1  

1 . 2 2  

0.09 

1 0 3 3  

1 0 3 4  

0 . 1 8  

1.51' 0 . 0 6  

2 . 1 3  2 . 6 6  0 . 0 4  

1 .38  1.10 0 . 1 6  

0 . 3 4  

0 . 3 2  

1 . 0 5  

0 . 6 8  

4 . 1 4  

4 . 0 6  

0.42 0.01 8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

8 0  

0.40 0 . 0 1  

0 .04  1 . 3 1  

0 . 8 5  - 0 . 0 1  

0 . 3 9  

0 . 4 8  

1 0 4 1  

1 0 4 2  

1043 

1 0 4 4  

5.18 

5 . 0 8  

1 . 1 4  

0 . 6 7  

1 . 4 2  0.34 

0 . 0 8  0 . 8 4  

1045 0 .93  

0.  g&. 

0 . 3 6  

1 . 2 4  -0.01 

0.01 104 6 

1047 

1 . 2 2  

0 . 4 5  0.04 8 0  

8 0  

8 0  

1048 1.. 05 

4.54 

1 . 3 1  

5 . 6 8  

0.01 

IJZ - 1 0 4 9  0.10 



80-35-37-SL & 
81- 01-07 -SL RMGC Job No. 2/26/81 . 

Date 
R o b e r t  W. Bamford 

Client 

;ample No. 

7 8: of-.- Page 5 
W t  W t  % Wt Mag. W t  % Sample h7t 
+3 .3  + 3 . 3  gr. Mag. S e p a r a t e d  g r .  

NC - 1050 2.13 2.66 0.08 0.10 80 
1051 

hrC - 1052 
DDH- 1 96-114 

3 92-129 

5 121-137 

5 137-152 

7 98-120 

9 112-131 

10 123-141 

13 80-36 

14 84-101 

DH-16 80-96 

k!CPH- 1L35-120(537) 

3/80-180 (538-547) 

4/4 9-150(561-570) 

5/28-12 0 (582-5 91) 

6/28-130(612-621) 

7/15-110(642-651) 

8/11-110(673-682) 

9/34-130(695-704) 

10/18-120( 725-734 ) 

'dCPH-l1/11-110 ( 7 5 6-7 65 ) 

0.33 

0.74 

0.98 

0.67 

1.18 

1.15 

1.35 

1.53 

4.07 

4.81 

3.26 

1.36 

3.71 

3.67 

2.1E 

6.80 

9.44 

5.30 

2.25 

4.71 

4.94 

1.45 

0.41 

0.92 

1.22 

0.84 

1.48 

1.44 

1.69 

1.91 

5.09 

6.01 

4.08 

1.70 

4.64 

4.59 
2.72 

8.50 

11.8 

6.62 

2.81 

5.8? 

6.18 

1.81 

0.08 

0.45 

0.02 

0.04 

0.11 

0.12 

0.14 

0.08 

0.00 

0.16 

0.14 

0.15 

0.34 

0.05 

0.12 

0.35 

0.52 

0.42 

0.71 

0.08 

0.13 

0.19 

0.10 

0.56 

0.02 

0.05 

0.14 

0.15 

0.18 

0.10 

-0.01 

0.20 

0.18 

0.19 

0.42 

0.06 

0.15 

0.44 

0.65 

0.52 

0.89 

0.10 

0.16 

0.24 

80 

80 

80 

80 

80 

€?O 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

SO 

80 

-48- 



60-35-37-SL & 
Client Robert W .  Bamford Date 2 / 2 6 / 8 1  ' RMGC Job No. 81-01-07-si1 

;ample No. 

::jC PE- 1 2  / 2 4 - 1 2  0 

13/31-130 

14/13-11 0 

15/48-140 

16 /20-110  

17/28-12  0 

1 9 / 7  0-17 0 

20/18-12  0 

21/15-110 

( 780-7891 

( 811-820)  

( 830-8391 

( 862-871)  

( 8 8 6 - 8 9 4 )  

(895-904 1 

( 926-9351 

( 952-961)  

( 981-990)  

w t 
+3 .3  gr 

1 . 9 1  

3 .84  

3 . 3 9  

4 . 5 7  

1 . 2 2  

0 .74  

0 . 7 3  

2 . 9 9  

1 . 4 2  

Bt % 
+ 3 . 3  

2 . 3 9  

4 . 6 0  

4 . 2 4  

5 . 7 1  

1 . 5 2  

0 . 9 2  

0 . 9 1  

3 . 7 4  

1 . 7 8  

W t  Mag 

0 .82  

0 . 2 8  

0 . 3 0  

0.19 

0 . 0 6  

0 . 0 2  

0 . 3 7  

0 . 2 8  

0 . 3 9  

18 Page 6 of- 

Wt % Sample Wt 
Mag. Separated gr. 

1 . 0 2  8 0  

0 . 3 5  8 0  

0 . 3 8  8 0  

0 . 2 4  8 0  

0 . 0 8  8 0  

0 . 0 2  8 0  

0 . 4 6  8 0  

0 . 3 5  80 

0 . 4 9  8 0  

80 (2010-2019)  5 .  g i  7 . 3 9  0 . 2 6  0 . 3 2  

2 . 7 0  . 3.38 

6 . 2 9  7 . 8 6  

0 . 8 9  1.11 

3.14 3 . 9 2  

0 . 2 3  2 .88  

1 . 5 0  1 . 8 8  

1 . 0 1  1 . 2 6  

4 . 4 7  5 . 5 9  

-49- 

0 . 3 1  

0 . 1 8  

0 . 1 7  

0 . 2 8  

0 . 2 7  

0.10 

0 .  og 

0 . 0 2  

0.39 

0 . 2 2  

0 . 2 1  

0 .35  

0 . 3 4  

0.12 

0.11 

0.02 

8 0  

8 0  

8 0  

30 

8G 

8 0  

a 0  

8 0  



86-35-37-7L & 
2/26/81 RMGC Job No. 81-01-07-SL Date 

Rober t  W. Banford 
Client 

Page 7 of- 1 8  gr. 
Sample Wt 
An a1 y zed 

??m 
Copper 

159 

Ppm 
Lead 

??m ??m 
Zinc Molybdenum 

36 60 

?,mple No. 

I i iC  - 1000 
1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

0.2000 50 

0.2000 789 60 41 15 
0.2000 

0.2000 

0.11% 50 59 10 

61 70 49 55 

70 10 

275 10 

0.2000 270 

0.12% 

0.235 

476 

115 

0.2000 

0.2000 

150 

115 1.14% 10 

0.16% 10 

55 20 

280 10 

141 -5 

c.2000 105 

0.2000 

0.2000 

590 

629 

0.56% 

80 

90 

14 0 0.2000 

1011 

1012 

1013 

1014 

0.2000 368 90 9.1 -5 
0.1000 71 120 62 

56 

-1 0 

110 c .  2000 990 60 

0.2000 112 70 66 -5 ... 

1015 70 568 10 

61 2 

65 35 

5 2  -5 

209 , 

0.11% 85 

-r 

- 
-7 

68 0.12% 

48 150 

30 15 

30 30 

0.2000 635 

0.2000 401 

0.2000 92 

0.2000 721 

0.2000 94 0 

0.2000 180 

0.2000 1.22% 

1016 60 

1017 65 
1018 7 0  

.8 5 

110 1020 

1021 65 

1022 0.2000 0.46% 

1023 0.2000 760 

0.2000 345 WC - 1024 

75 

55 

55 



8 0 - 3 5 - 3 7 - s ~  8 
2 / 2 6 / 8 1  RMGC Job No. 81- 01-07-s ,~ ,  Date 

Robert W. Bamford 
Client 

amPle No. 

2 C  - 1 0 2 5  

1 0 2 6  

1 0 2 7  

1 0 2 8  

1 0 2 9  

1 0 3 0  

1 0 3 1  

1 0 3 2  

1 0 3 3  

1 0 3 4  

1035 

1 0 3 6  

gr. 
Sample Wt 
An a1 y z e d 

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

PPm 
Copper 

0 . 3 7 %  

7 2 2  

7 4 5  

0.11% 

0 . 1 0 %  

7 9 8  

185  

0.11% 

998 

0 . 2 1 %  

336 

0 . 1 1 %  

PPrn 
Lead 

5 0  

3 2 0 .  

55 

80 

8 0  

65 

75  

8 0  

1 1 0  

7 0  

6 0  

7 5  

Page 8 of- 18 

PPrn FPm 
Zinc No 1 y b den urn 

36 57 0 

0 . 5 0 %  1 0  

55 -5 

1 1 4  -5 

7 2  1 5  

4 6  -5 

5 1  -5 

5 1  1 0  

111 1 0  

48  1 0  

3 2  1 0  

6 6  1 0  

0 . 1 3 %  5 6 0  151 2 5  1 0 3 7  0 . 2 0 0 0  

1 0 318 0 . 2 0 0 0  98 8 0  

1 0 3 9  0 . 2 0 0 0  

- - 4- 34 . L  

57 6 55 45 -5 
1 0 4 0  

1 0 4 1  

1 0 4 2  

1 0 4 3  

1 0 4 4  

1 0 4 5  

1 0 4 6  

1 0 4 7  

1 0 4 8  

wc - 1049 

0 . 2 0 0 0  

0 .200G 

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 1 6 %  

0 . 1 3 5  

0 . 3 1 %  

8 2 1  

0 . 1 2 %  

0 . 2 5 %  

2 5 0  

C .14$  

0 . 1 5 %  

1.19% 

7 5  

5 0  

2 0 0  

1 2 5  

85  

85 

6 0  

1 0 0  

60  

7 5  

75  

3 0  

485 

6 0 8  

65  

5 1  

3 0  

45  

2 8  

39  

-5 

2 0  

1 5  

2 0  

1 0  

0 . 2 2 %  

85 

0 . 1 1 %  

1 6 0  



80-35-37-SL & 
Client Rober t  W. Bamford Date 2 / 2 6 / 8 1  . RMGC Job No. 81-01-07-SL 

;ample No. 

WC - 1 0 5 0  

1 0 5 1  

WC - 1 0 5 2  

DDH- 1 96-114 

&r 
Sample Wt 
Analyzed  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  
\ 

0 . 2 0 0 0  

0 . 2 0 0 0  

0 . 2 0 0 0  

PPm 
Copper 

308 

3.51% 

0 . 2 9 %  

0.31% 

0 . 1 7 %  

0 . 1 2 %  

855 

0 . 8 0 %  

0 . 2 4 %  

9 6 0  

0 . 8 6 %  

0 . 1 4 1  

0 . 3 4 %  

0 . 3 1 %  

0 . 5 2 %  

0 . 4 6 %  

0 . 9 2 %  

0 . 3 4 %  

0 . 7 6 %  

0 . 1 8 %  

1 . 3 0 %  

0 . 2 6 %  

0 . 2 7 %  

P?m 
Lead  

9 0  

95 

8 0  

9 0  

95 

55 

6 0  

1 1 0  

60 

5 0  

1 0 0  

4 5  

45 

55 

5 0  

5 0  

6 0  

7 0  

55 

7 0  

1 2 0  

65  

1 2 5  

Page 9 of- 18 

PPm PFm 
Zinc  Molybdenum 

54 2 9 0  

66 5 . 4 7 %  

4 2  415  

4 9  0 . 4 7 %  

4 9  0 . 2 4 %  

4 1  1 7  5 

34 1 2  0 

45 6 8 0  

36 430 

2 9  2 0  

2 6 9  2 4 0  

.3 2 535 

3 1  3 0  

61 . 4 00 , 

92 4 2 5  

66  0 . 2 2 %  

252  6 0 0  

2 2 5  185  

6 2  2 0  

1 2 8  24 5 

85  3 0  

3 2  0 . 2 3 1  

4 7 0  0.15;  



80-35-37-3~ & 
81-01-07-s~ 

Client R o b e r t  W .  Bamford Date 2/26/81 RMGC Job No. 

Page 10 of- 18 
GR. 
Sample  Wt 
A n a l y z e d  

0.2000 

PPm 
CoDDer 

?Pm 
Lead 

85 

PPm PPm 
Z i n c  NolybdeRun-! 

0.16% 75 

imple No. 

WCPH-12/24-120 ( 780-789) 0.28% 

13/31-130 ( 811-820) 

14/13-110 ( 830-8391 

15/48-140 ( 862-871) 

16/20-110 ( 886-894) 

17/28-120 ( 895-5104 ) 

19/70-170 ( 926-9351 

20/18-120 ( 952-961) 

0.2000 0.34% . 115 

80 

0.22% 230 

0.2000 

0.2000 

0.2000 

0.15% 435 50 

85 600 

262 0.48% 

122 0.32% 

0.19% 55 

1.85% 95 

0.2000 

0.2000 

0.17% 75 

150 5.85% 

1.76% 

812 1.06% 

0.28% 710 0.2000 0.13% 

21/15-110 ( 981-990) 

FJCPH-2 2/17-11 0 ( 2 01 0-2 01 9 ) 

~C~D~-18/14.9-45.0(1001-1010) 

ig/i2.0-42.0(1120-1129) 

20/ 7.6-37.0(1205-1214) 

0.2000 

0.2000 

1.11% 0.16% 0.74% 290 

45 30 

12E '680 

0.11% 

0.28% 

70 

0.2000 

0.2000 

5 0  

60 14 8 90 

225 0.19% 

0.21% 

0.31% 

0.25% 

0.2000 110 

0.2000 80 69 0.31% 

22/13.7-44.0(1397-1406) 0.2000 0.12% 120 182 C.4iZ 

23/19.7-49.0(1489-1498) 0.2000 0.11% 80 35 0.33% 

24,' 6.8-36.0(1588-1597) 0.2000 0.79% 100 71 0.90% 

WCDDH-25/ 3.0-33.0(1681-1690) 0.2000 0.21% 60 50 100 

-53- 



80-35-37-ZL & 
Robert w. Barnford 2/26/81 . RMGC Job No. 81-01-07-SL Client Date 

:ample No. 

1002 

1003 

1004 

1005 

1006 

1007 

m a  
1009 

1010 

1011 

1012 

PPm % PPm PPm 
S i l v e r  lilangane s e  I r o n  Coba l t  

145 50.0 

215 50.9 

139 

219 

57 0 

1.80% 

0.38% 

320 

55 
1.09% 

599 

416 

0.28% 

90 

52.8 

45.6 

51.6 

47.5 

53.1 

54.7 

54.4 

53.1 

53.1 

50.6 

25.8 

52.5 

140 7 
135 10 

135 

15 

275 

580 

620 

175 

135 

155 

270 

200 

150 

230 

10 

10 

11 

67 

11 

8 

12 

12 

12 

17 
8 

1014 269 53.4 345 10 

0.22% 51.6 295 12 1015 

1017 0.50% 51.9 310 12 

1016 189 55.0 220 8 

1018 

1019 

1020 

1021 

1022 

1023 

WC - 1024 

161 

184 

65 

280 

65 

41 

92 

50.0 220 

54.1 165 

52.5 11 0 

54.1 a00 

48.6 445 

55.0 225 

55.2 95 

11 

11 

10 

11 

11 

10 

11 

-53- 



EG-35-37-SL & 
8 1 - 0 1 - 0 7 - s ~  RMGC Job No. 

2 /26 /81  Date 
Robert W. Eamford  

Client 

18 of ~ 

1 2  Page 

PPm % PFm PPm 

-.JC - 1 0 2 5  7 1  5 3 . 1  190 1 2  

a m ~ l e  No. Man gane s e Iron Cob a1 t Silver 

1026  

1027  

1 0 2 8  

1 0 2 9  

0 .28% 5 2 . 8  1.5 0 2 1  

470  5 0 . 3  345  3 

0 . 1 5 %  3 6 . 6  255  1 2  

0 . 1 5 %  5 2 . 5  270  15 

1 0 3 0  0 . 1 5 %  4 0 . 9  290  1 0  

1031 

1 0 3 2  

1 0 4 1  

1 0 4 2  

0 . 3 1 %  3 4 . 4  90 11 

0 . 1 9 %  4 0 . 6  460  1 3  

0 . 2 0 %  

4 2 0  

1 8 8  

776  

196 

318 

105 

1 4  3 

3 5 . 6  1 2 5  

5 0 . 3  290  

5 5 . 6  24 5 

5 2 . 5  295  

5 8 . 1  -5  

4 5 . 9  205  

5 3 . 8  295 

5 1 . 6  1 4 0  

1 5  

11 

1 2  

1 3  

1 5  

1 0  

1 2  

1 3  

145 5 5 . 3  1 8 0  11 

416 5 2 . 8  775  23 

1 0 4 3  6 8 3  5 0 . 0  

l o b 4  1 7 6  5 2 . 2  

1 0 4 5  3 01 49 .7  

1047  0 . 3 3 %  5 0 . 0  

1 0 4  6 1 7 8  5 2 . 2  

1 0 4  8 511 4 8 . 4  

WC - 1 0 4 9  62 5 5 . 0  

31  5 

455  

2 0 0  

90 

435 

370 

360  

11 

1 2  

11 

11 

2 0  

1 2  

1 3  



80-35-374 ;  & 
81-01-07-SL 

RMGC Job No. 
2/26/81 . Date 

Robert W. Bamford 
Client 

ample No. 

wc - 1050 
1051 

wc - 1052 
DDH- 1 96-114 

3 92-129 

5 121-137 

5 137-152 

7 98-1-20 

9 112-131 

10 123-141 

PPm 
Rangane s e 

0'5 

0.21% 

0.17% 

409 

0.16% 

0.15% 

0.12% 

3 03 

139 

58 

% 
I ror?  

50.6 

39.1 

48.4 

52.8 

49.4 

47.5 

48.8 

52.2 

48.8 

54.4 

54 - 7  

55.0 

52.2 

55.0 

55.6 
51.6 

54.4 

55.0 

55.6 

55.0 
511.4 

55.6 

53.8 

PPm 
Cobal t  

80 

465 

175 

75 

340 

280 

250 

225 

215 

100 

585 

425 

225 

38 0 

305 

24 0 

375 
280 

265 

350 

555 

265 

21 0 

18 of- 13 Page 

PPm 
S i 3. ver 

13 
2 0  

11 

12 

13 
2 

2 

5 

5 

3 

4 

4 

5 
8 

8 

4 

11 

4 

6 



60-35-37- 'L r, 
81-3-07-SL RMGC Job No. 2/26/81 Date Robert \i. Bamford Client 

18 of - Page 14 

ample No. 

.iC?H-i2/24-120 ( 780-789) 

( 811-820) 

( 830-8391 

( 862-871) 

( 886-894) 

( 895-904) 

( 926-9351 

( 952-961) 

( 981-990) 

(201 0-2019) 

O( 1001-101 0) 

19/1~.0-42.0(1120-1129) 

2O/ 7.6-37.0(1205-1214) 

PPm 
Man Fane s e 

529 

564 

392 

131 

246 

28 

0.11% 

122 

282 

59 

74 

130 

341 

49.4 

53.. 1 

53.1 

54.1 

50.0 

53.1 

42.2 

52.5 

50.9 

56.6 

54.1 

54.4 

51.6 

?Pm pprn 
Cobalt S I l v e r  

520 4 

360 8 

310 8 

225 4 

285 16 

415 4 

375 16 

27 0 19 

3 5 0  14 

120 -1 

460 5 
21,h4.3-44.0(1303-1312) 0.14% 38.4 195 4 

22/13.7-44.0(1397-1406) 0.16% 39.1 220 3 

23/19.7-49.0(1489-1498) 96 52.2 35 

24/ 6.8-36.0(1588-1597) 132 48.1 720 - 

2. 
- 

- 

WCDDH-25/ 3.0-33.0(1681-1690) 26 54.1 115 -1 

-57- 



Sample No. ?Pm PPm ??m d /o 
S u l f u r  A f i t  imony Arsenic Bismuth 

wc - 1000 40.5 -0.5 1 6  7.5 
1001 39.0 -0.5 2.5 18 

1002 42.0 -0.5 2.9 43 
1003 No Sample -0.5 -0.5 12 

1004 39.5 .Z.l 8.5 43 

1005 26.5 -0.5 34 116 

1006 38.0 -0.5 15 24 0 

1007 38.0 -0.5 21 81 

1008 41.0 -0.5 3.8 19 

1009 35.0 -0.5 15 81 

1010 37.0 -0.5 63 56 
1011 35.5 -0.5 11 34 
1012 No Sample -0.5 . 3.8 5.0 

1013 37.5 -0.5 -0.5 4.4 

1014 35.5 -0.5 7 . 0  23 

1015 36.5 -0.5 3.3 66 

1016 39.0 -0.5 3 . 0  15 

1017 No Sample -0.5 14 14 

1018 No Sample -0.5 2.0 16 

1019 36.0 -0.5 35 30 

1020 36.5 -0.5 58 11 

1021 36.0 -0.5 -0.5 19 

1G22 36.0 -0.5 -0.5 23 

1023 37.5 -0.5 -0.5 2.5 

WC - 1024 32.0 -0.5 1.0 3.1 



- P  
Page 16 o f A  

PPm 
Bismuth 

% 
S u l f u r  

36.0 

PPm 
Antimony 

PPm 
Arsenic Sam2le No. 

WC - 1025 
1026 

-0.5 

1.0 

-0.5 

-0.5 

-0.5 

-0.5 

1.0 

-0.5 

-0.5 

-0.5 

-0.5 

-0.5 

3.2 

-0.5 

-0.5 

-0.5 

-0.5 

-0.5 

38 

13 

8.8 

44 

19 
36.0 

32.0 

20.0 

34.0 

25.0 

16.0 

25.0 

36 
1027 

1028 

1029 

69 

59 
68 

1030 10 

26 

17 

10 

18 

23 

34 

50 

34 

5.8 

8.3 

2.5 

53 

25 

60 

1031 

1032 

1033 15.5 

38.0 

42.0 

38.5 
No Sample 

74 
1034 88 

1035 55 
1036 55 
1037 50 

No Sample 19 

40.0 3.1 

1040 No Sample 

4 3 . 5  

21 

1041 3 . 1  
1042 

1043 

1044 

1045 

1046 

40.0 1.4 

3 8 . 0  -0.5 

40.0 -0.5 

3 9 . 0  -0.5 

44.0 -0.5 

150 23 

168 34 
3.8 8.8 

8.8 55. 

50 1Y 

1047 No Sample -0.5 

1048 40.5 -0.5 

WC - 1049 45.0 -0.5 

6.3 63 

1.0 -2.5 

28 5.0 

-59- 



8 0- 35-3 7 -SL 
Client R o b e r t  W. Bamford Date 2/26/81 RMGC Job No. 81-01-07-ST, 

Page 17 of. 18 
PPm PPm 
Arsenic Bismuth 

% 
S u l f u r  

43.0 

No Sample 

??m 
Antimony Cample No. 

;JC - 1050 
1051 

wc - 1052 

DDH- 1 96-114 

3 92-129 
5 121-137 

5 137-152 

7 98-120 

9 112-131 

10 123-141 

13 80-96 

14 84-101 

33-16 80-96 

WCPH- 1/35-120( 537) 

3/80-180(538-547) 

4/4 9- 15 o ( 5 6 1- 57 0) 
5/28-120(582-591) 

6/28-130(612-621) 

7/15-110( 64 2-651) 

8/11-110( 67 3-68 2) 

9/34-130(695-704) 

10/18-120( 725-7 34) 

W C P H - l l / l l - I l D (  756-765) 

-0.5 -0.5 -2.5 

-0.5 

-0.5 
4 . 3  -2.5 

No Sample 

43.0 

No Sample 

No Sample 

38.0 

44.0 

45.5 

45.0 

45.0 

2.0 5.0 
-0.5 

-0.5 

-0.5 

5 . 3  39 

18 69 

0.9 12 

-0.5 

-0.5 

0.6 -2.5 

0.5 4.4 

-0.5 

-0.5 

-0.5 

-0.5 

-0.5 

1.9 21 

1.7 23 

100 5.6 
45 .0  

43.5 

52.5 

52.0 

44.5 

5.8 6.3 

3 . 5  8.8 

-0.5 

-0.5 
-0.5 5.9 

-0.5 6.3 
-0.5 0.5 21. 

47.5 
46.5 

46.5 

-0.5 1.0 27 
-0.5 

-9.5 
3.5 36 

2.5 so 
45.0 

45.5 

49.0 

45.0 

-0.5 4.1 3.1 

4.6 5 6  

5.6 * 55 
36 88 

-@. 5 

-0.5 

-0.5 



80-35-37-SL 
Client R & P v t  Id. R a m  f g  r d  DatP-RMGC Job No. 81-01-07-s~ 

Page 1 8  o f .  1s 
% PPm PPm PPm 

- 5 P - r m l e  No. Sulfur Antimony A r s e n i c  Bismuth 

, H-12/24-120 ( 7 8 0 - 7 8 9 )  41 .5  -0 .5  11 26  

13/31-130 (811-820)  4 5 . 0  - 0 . 5  2 0  58  

4 7 . 0  - 0 . 5  18 5 2  14/13-110 ( 8 3 0 - 8 3 9 )  

15/48-140 ( 8 6 2 - 8 7 1 )  

1 6 / 2 0 - 1 1 0  ( 8 8 6 - 8 9 4 )  

1 7 / 2 8 - 1 2 0  ( 8 9 5 - 9 0 4 )  

19J70-1?  0 * (  926-9351 

20 /18-120  ( 9 5 2 - 9 6 1 )  

21/15-110 ( 9 8 1 - 9 9 0 )  

.-CPH-22/17-110 ( 2 0 1 0 - 2 0 1 9 )  

’~~~-18/14.9-45.0(1001-1010) 

1 9 / 1 2 . 0 - 4 2 . 0 ( 1 1 2 0 - ~ 1 2 9 )  

20 /  7 . € - 3 7 . 0 ( 1 2 0 5 - 1 2 1 4 )  

2 1 / 1 4 . ? - 4 4 . 0 ( 1 3 0 3 - 1 3 1 2 )  

2 2 / 1 3 . 7 - 4 4 . 0 (  1 3 9 7 - 1 4 0 6 )  

2 3 / 1 9 . 7 - 4 9 . 0 (  l 4 8 9 - 1 4  9 8 )  

4 7 . 5  

4 2 . 0  

4 4 . 5  

3 4 . 0  

4 5 . 5  

4 2 . 5  

4 7 . 0  

4 6 . 5  

4 6 . 5  

4 5 . 0  

3 5 . 0  

1 8 . 0  

4 7 . 0  

- 0 . 5  

- 0 . 5  

- 0 . 5  

- 0 . 5  

1 . 8  

0 . 8  

- 0 . 5  

- 0 . 5  

- 0 . 5  

-0 .5  

- 0 . 5  

- 0 . 5  

- 0 . 5  

4 . 1  

1 . 3  

2 . 5  

9 . 8  

4 4  

4 0  

3 . 0  

0 . 6  

0 . 6  

8 . 5  

5 . 3  

6 . 3  

1.1 

1 5  

5 0  

3 . 1  

6 6  

1 5 0  

7 5  

9 5  

5 . 0  

10 

6 9  

5 5  

10.6 

113 

2 4 /  € . 8 - 3 € . 0 ( 1 5 8 8 - 1 5 9 7 )  4 3 . 5  . 0 . 6  1 1 . 9  6 . 9  

4 . 4  4 3  :DDI-:-25/ 3 . 0 - 3 3 . 0 ( 1 6 8 1 - 1 6 9 0 )  4 6 . 5  - 0 . 5  



&&j S P EC TR 0 - C H EM IC A 1  1 A B 0 RAT 0 RY 
DIVISION OF COORS PORCELAIN COMPANY 

GOLDEN, COLORADO, U.S.A. 
303-278-4000 E x t .  2302 

/ 
TO: . Robert W .  Bamford 

1138 G i l m e r  Drive 
. S a l t  Lake City, Utah 84105 

Sample I . D .  

wc-1000 

wc-1001 

wc-1002 

WC-1003 

WC-1004 

wc-100 5 
wc-1006 

wp-1008 

wc-1009 

WC-1007 

wc-1010 

wc- 1011 

wc-1012 

WC-1013 

WC-1014 

WC- 1 0 1  5 
wc- 10 16  

wc- 1018 
wc-1019 

wc-1020 

wc-1021 

WC-1017 

2 

1 

1 

3 
1 

2 

2 

2 

2 

2 

3 
3 
4 

Bismuth 
( ppm 1 

5 
5 

10 

5 
1 5  
20 

> 200 

20 

5 
1 5  
25 

1 5  
5 
4 

10 

25 

8 

5 
8 

10 

7 
10 

Mailing Address: 
P.O. Box 500 
Golden, Colorado 80401 

Page 1 of 5 

NUMBER 96759 

3-4-81 
CUSTOMER 1 ORDERNO. 

Tungsten 
( PPm ) 

< 10 

1 5  
25 

20 

< 10 
10 

< 10 
< 10 
10 

< 10 
1 0  

< 10 

1 3  

1 5  
< 10  

20 

< 10 

< 10 
< 10 . 

10 

10 
10 

Tellurium 
( ppm 1 

< 10 
10 

1 5  
< 1 0  

1 5  
1 5  
1 5  
10  

< 10 

1 5  
1 5  
1 5  

< 10 
< 10 

10 

1 5  
10 

10 

< 10 
< 10 
< 10 
< 10 

< = Less t h a n  
> = Greater  t han  

a/ SPECTRO-CHEMICAL LABORATORY 
Thls  report i s  rendered upon the conditions tho? i t  i s  not to be reproduced 
wholly or in  port for odvertising or other purposes over our signoture or in 
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Sample I.D. 

w /SPECTRO-CHEMICAL LABORATORY 
DIVISION OF COORS PORCELAIN COMPANY 

GOLDEN, COLORADO, U.S.A. 
/ 

303-278-4000 Ex t .  2302 . 

A* 4 4  
cl-  1317-A  

Page 2 of 5 

Mailing Address: 
P.O. Box 500 
Golden, Colorado 80401 

To: -Robert W. Bamford 

L A  BO RAT0 RY 
NUMBER 96759 

I D A T E  3-4-81 I 
CUSTOMER r ORDER NO. 

wc-1022 

WC-10 23 

WC-1024 

WC-1025 

wc-1026 

wc-1028 

WC-10 27 

WC-1029 

W6-1030 

WC-1031 

WC- 10 32 

WC-1033 

WC-1034 

WC- 10 3 5 
WC-10 36 
WC-1037 
wc-10 38 
WC- 10 39 
WC-1040 

wc-1041’ 

‘WC- 10 4 2 

< = Less than  

> = Greater  t han  

Tin 
( PPm) 

3 
2 

2 

3 
2 

2 

2 

2 

4 
6 
2 

2 

1 

1 

Bismuth 
( opm 1 

10 

2 

2 

8 
15 
15 
20 

40 

20 

8 
35 
40 

84 
20 

18 
15 
10 

3 
10 

3 
10 

Tungsten 
( PPm 1 

25 
< 10 
10 

12 

< 10 
10 

30 
< 10 
70 
10 

25 
10 

15 
36 

> SO0 

18 
40 

45 
10 

10 

15 

Tellur ium 
( PPm 1 

< 10 
< 10 
< 10 
< 10 
10 

15 
15 
15 
15 

< 10 
15 
20 

60 

15 

15 
< 10 
10 

< 10 
10 

< 10 
< 10 

Th is  report i s  rendered upon the condit ions thot i t  i s  not to be reproduced 
wholly or i n  port for odvertising o r  other purposes over our signature or i n  
connection with our n m e  without speciol permission i n  writing. 
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&& SPECTRO-CHEMICAL LABORATORY 
Mailing Address: 
P.O. Box 500 
Golden, Colorado 80401 

DIVISION OF COORS PORCELAIN COMPANY 
GOLDEN, COLORADO, U.S.A. 

303-278-4000 Ext.  2302 

/ 
96759 NUMBER - 

D A T E  3-4-81 

Page 3 of 5 

TO: .Robert W .  Bamford 

Sample I . D .  Tin 
( PPd 

WC-1043 3 

WC-1044 3 
WC- 10 4 5 3 

WC-1046 5 
WC-104 7 3 

WC-1048 5 
WC- 10 49 3 
W C- 10 50 2 

We- 10 5 1 42 

WC-1052 4 
DDH- 1 8 
DDH- 3 4 
121'-137' DDH-5 3 
137'-152' DDH-5 1 

DDH-7 3 
DDH- 9 3 

DDH- 10 2 

CDH- 13 1 

DDH- 1 4  2 

DDH-16 . 3 
WCPH-1 2 

< = Less than 

Bismuth 
( PPd 

1 5  
5 

25 

7 
1 5  
1 

3 
2 

< 1  

5 
10 

25 
1 2  

2 

2 

1 5  
1 5  

3 

5 
5 
4 

CUSTOMER 
ORDER NO. 

Tungsten 
( PPm) 

20 

50 

35 
1 0  

40 

60 

1 5  
1 5  
72 

16 5 
20 

82 

20 

20 

18 
18 
1 5  

< 10 

25 

35 
20 

Tellurium 
( PPm) 

10 
< 10 

50 

< 10 

25 

< 10  

< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

< 10  

20 

< 10  

< 10 
< 10 
< 10 

fM.4 / SPEC 1 R 0 - C H E M I C A I 1 A B 0 RAT 0 R Y 
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&0&6 5 P E C T R 0 - C H EM I C A 1 1 A B 0 RAT 0 R Y  
Mailing Address: 
P.O. Box 500 
Golden, Colorado 80401 

DIVISION OF COORS PORCELAIN COMPANY 
GOLDEN, COLORADO, U.S.A. 

303-278-4000 E x t .  2302 

/ 
4- k+ 
c I - 13 17-A 

Page 4 of 5 

TO: . Robert W .  Bamford 

Sample I . D .  

WCPH- 3 

WCPH-4 

WCPH- 5 
WCPH-6 

WCPH- 7 
WCPH- 8 
WCPH-9 

WCPH-10 

dCPH-11 

WCPH-12 

WCPH-13 

WCPH-14 

WCPH-15 

WCPH-16 

w CPH- 17  
WCPH-19 

WCPH-20 

WCPH- 2 1  

WCPH-22 

wc PH- 18 
WCDDH-19 

< = Less than 
> = Greater  than 

2 

5 

1 
1 

1 2  

10 

30 

2 

5 
2 

3 
2 

Bismuth 
( PPm 1 

5 
8 

10 

20 

25 

2 

50 

40 

45 
30 

20 

20 

10 

20 

5 
40 

80 

30 

30 

3 

5 

I D A T E  3-4-81 1 
CUSTOMER 
ORDER NO. 

Tungsten Te l l u r  i urn 
( PPm 1 ( PPm ) 

1 2  

23 

20 

18 
30 

30 
> 200 

45 
40 

77 
45 
20 

12  

62 

40 

97 
23 

36 
32 

25 

38 

< 10 
< 10 
< 10 
10 

10 

< 10 
10 

10. 
10 

10 

10 

10 

< 10 
10 

< 10 
< 10 
10 

< 10 
< 10 
< 10 
< 10 

This report i s  rendered upon the conditions that i t  i s  not to be reproduced 
wholly or i n  port for advertising or other purposes over our signobre or i 
connection with our name without speciol permission in  writing. 



&&I SPECTRO- CHEMICAL LABORATORY 
Mailing Address: 
P.O. Box 500 
Golden, Colorado 80401 

DIVISION OF COORS PORCELAIN COMPANY 
GOLDEN, COLORADO, U.S.A. 

303-278-4000 E x ? .  2302 

/ 
cl -1 .917-A 

TO: . Robert W .  Bamford 

S m p l e  I . D .  

WCDDH- 20 

WCDDH- 21 

WCDDH-22 

WCDDH- 2 3 
WCDDH- 24 

WCDDH- 2 5 

< = Less than  

Tin 
( ppm 1 
10 

8 

25 

10 

34 
2 

Bismuth 
(ppm1 

40 

35 
5 

40 

< 1  

22 

Page 5 of 5 

L A  60 R A T 0  RY 
NUMBER 96759 

CUSTOMER 
ORDER NO. 

Tungsten 
( PPm 1 

32 

62 
110 

10 

43 
47 

Tellurium 
( ppm 1 

10 

10 

< 10 
10 

< 10 
< 10 

fb&/ SPECTRO-CHEMICAL LABORATORY 
T h i s  report i s  rendered upon the conditions that i t  i s  not to be reproduced 
wholly or in  part for advertising or  other purposes over our signature or in 
connection with our n m e  without speciol permission in  writing. 
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ITEMIZED COST STATEMENT 

A. Consultants Expenditures - December 4, 1980 - March 30, 1981 
Consulting, Report Writing 13 days @ $479/day $ 6,227 

Data Processing, Computer Charges 975 
Miscellaneous 210 

Geological Assistant 6.9 days @ $210/day 1,449 

Analyses 7,586 

SUB TOTAL 

B. Company Expenditures -May 7, 1981 

1 day writing and typing 

$16,447 

$ 120 

TOTAL $16,567 



CCAd CL> 6 - 
d7-c-C- /+ SYSTEMATIC * COST-EFFECTIVE * RESOURCE DISCOVERY . 

Applications and Technique Development 

Robert W. Bamford 
Geologist /Geochemist 

Consulting (hours worked per day) for SMD 
surveys. 

Date Whiting Creek 

Nov. 20, 1980 1.0 hrs. 
Dec. 4 
Dec. 10 
Jan. 6 
Feb, 5 
Feb, 9 -_ 
Feb. 10 
Feb. 11 
Feb, 
Mar, 
Mar. . 6 

Mar. 6 invoice (#131) 

Mar. 9 4.0 hrs. 
Mar. 10 5.0.  
Mar. 11 
Mar. 1 2  
Mar. 13 
Mar. 14 
Mar. 16 
Mar. 1 7  
Mar, 18 
Mar. 19 
Mar. 20 8.0 
Mar. 23 6.0 
Mar. 24 
Mar. 25 11.0 
Mar. 26 3.5 - 

8.0 
1.0 

Mar, .27 
Mar, 28 
Mar. 29 4.5 
Mar. 30 8.0 - 

Mar. 31 invoice ($132) 105.0 hrs. = 13.13 days 3.0 hrs. = 0.38 days - 

Apr, 1 6.5 hrs. 

Apr, 3 4.0 
Apr. 4 

Apr. 7 
Apr. 8 

Apr. 8- invoice (#135) 

.- 

- 
(Charged 10.38 days) 

/ 

Apr. 2 7.0 

Apr, 6 * .  

1138GilmerDrive,Salt Lakecity. Utah841051Telephone(801)58 
-- I .  . h  



Robert W. Bamford 



I, ROBERT M. CANN, of the City of Vancouver, Province of British 

Columbia, hereby certify: 

1. That I am a geologist residing at 4647 W. 15th Avenue, 
Vancouver, B.C. 

2. That I am a graduate of the University of British Columbia 
with a B.Sc. degree in Geology in 1976 and a M.Sc. degree in 

Geology in 1979. 

3 .  That I have practised my profession for six field seasons 

4 .  That I personally supervised the rock sampling on the 
WHIT Claims. 

Signed 

Date May 9, 1981 

- 70 - 


