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C@IINCO LTD. 

L EXPLORATION 
NTS 82 G/2 

LONGITUDE: 114'41 ' W  

WESTERN DISTRICT 
November 21, 1983 

HOWELL PROPERTY 

1983 ASSESSMENT REPORT 

FORT STEELE M I N I N G  DIVISION, B.C. 

LATITUDE : 49'13 'N: 

The Howell Group o f  f i v e  c l a ims  (88 u n i t s )  i s  l o c a t e d  on NTS map sheet 82 612. 
L a t i t u d e  49'13' N; Long i t ude  114'41'W. The area i s  approx imate ly  31 km E.S.E. 
o f  E lko,  B.C. and a t  t h e  headwaters o f  Howell and Twenty M i l e  Creeks w i t h i n  t h e  
MacDonald Range. Access i s  by v e h i c l e  a l ong  g rave l  l o g g i n g  roads v i a  Mor r i s sy ,  
B.C., 16 km sou th  o f  Fern ie .  

The area was mapped by  t h e  G.S.C. i n  1965 and t h e  f i r s t  c la ims  s taked by N.C. 
Lenard o f  Ca lgary  i n  1969. Subsequently, t h e  c la ims  lapsed  and were p a r t i a l l y  
r es taked  by J.S. S to rey  o f  F e r n i e  i n  l a t e  1982. Cominco s taked t h e  Howell 1,2 
and 3  i n  J u l y  1983, and i n  October added Howell 4  and Howell 5 t o  cover  
a d d i t i o n a l  f avou rab le  ground and J. S to rey ' s  lapsed  c la ims.  

The c l a i m s  a r e  under1 a i  n  by a  complexely f a u l t e d  p y r i t i c  and a1 t e r e d  t rachyte-  
s y e n i t e  o f  Cretaceous age i n t r u d i n g  Pro te rozo ic ,  Pa leozo ic  and Mesozoic age 
sediments. 

I n  September 1983 a  p r e l i m i n a r y  e v a l u a t i o n  program was conducted on t h e  p rope r t y  
c o n s i s t i n g  o f  con tou r  s o i l  sampling, minor  s i l t  sampling, p rospec t i ng  and 
g e o l o g i c a l  mapping. The r e s u l t s  o f  t h e  program i n d i c a t e d  t h r e e  areas of  
i n t e r e s t  where t h e r e  a r e  c o i n c i d e n t  anomalous go ld  and s i l v e r  va lues i n  t h e  
s o i l s .  



11. INTRODUCTION 

The Howel l  c l a ims  were s taked  i n  J u l y  o f  1983. A smal l  e v a l u a t i o n  program o f  
c o n t o u r  s o i  1  sampl i ng, p r o s p e c t i n g  and g e o l o g i c a l  mapping has suppor ted t h e  
o r i g i n a l  i n t e r p r e t a t i o n .  and f u r t h e r  work i s  proposed. 

(A)  Ownership 

The c l a i m s  a r e  owned 100% by Corninco Ltd .  The area has been s taked  p revous ly  as 
t h e  Rok-Cat (1971-72), C r o f t  KRO (1977), E l k  (1982). 
P r o p e r t y  5 c l a ims  Howel l  ( 1  t o  5  i n c l u s i v e )  88  u n i t s  

ASSESSMENT 
CLAIMS RECORD NO. RECORDED WORK DUE 

Howel 1  1 (20 u n i t s )  1968 J u l y  14, 1983 J u l y  14, 1983 
Howel 1  2  ( 20  u n i t s )  1869 J u l y  14, 1983 J u l y  14, 1983 
Howel l  3  (20 u n i t s )  1870 J u l y  14, 1983 J u l y  14, 1983 
Howel l  4  ( 20  u n i t s )  October 31, 1984 October 31, 1984 
Howel l  5 (20  u n i t s )  October 31, 1984 October 31, 1984 

(B) L o c a t i o n  

The p r o p e r t y  i s  l o c a t e d  i n  t h e  F o r t  S tee le  M i n i n g  D i v i s i o n  o f  B.C., NTS map 
sheet  82 G/2. L a t i t u d e  4g013 '  N; Longi tude 114O41' W a t  t h e  headwaters o f  
Howel 1  and Twenty N ine  M i l e  Creeks, and l y i n g  w i t h i n  t h e  MacDonald Range o f  
S.E.B.C. Access t o  t h e  a rea  i s  by  a l l  weather  g rave l  l o g g i n g  roads 
app rox ima t l ey  50 km d i s t a n c e  f rom M o r r i s s y  on Highway 3, 16  km sou th  o f  Fern ie ,  
B.C. 

The c l a i m  area i s  sub -a l p i ne  w i t h  steep s lopes  and a r e l i e f  o f  approx imate ly  
600 m. The area, once h e a v i l y  fo res ted ,  i s  now m o s t l y  logged by c l e a r  c u t  
methods and b u r n t  ove r  by  f o r e s t  f i r e s .  On t h e  n o r t h e r l y  f a c i n g  s lopes i n t o  
Howel l  t h e r e  i s  c o n s i d e r a b l e  merchantab le  t i m b e r  which i s  now c o n t r o l l e d  by  
Crestbrook.  The two  creeks,  Howel l  and Twenty Nine M i l e  Creek and t h e i r  smal l  
t r i b u t a r y  streams, wou ld  p r o v i d e  s u f f i c i e n t  wa te r  f o r  most e x p l o r t i o n  purposes. 

The nea res t  e l e c t r i c a l  power i s  a t  M o r r i s s y  and a  n a t u r a l  gas t r u n k  l i n e  passes 
t h rough  t h e  a rea  approx imate ly  25 km t o  t h e  west. 

111. HISTORY AND DEVELOPMENT 

(A)  P rev i ous  E x p l o r a t i o n  

1958-59-60 t h e  G.S.C. (R.A. P r i c e )  mapped t h e  area on a  s c a l e  o f  1" = 1 m i l e  and 
o u t l i n e d  t h e  Howel l  Creek Trachy te -Syen i te  Complex Paper 61-24, pub l i shed  i n  
1962, Memoir 336 - 1965 and s t u d i e s  o f  t h e  Howel l  Creek area were done by P.B. 
Jones i n  1964. The p r o p e r t y  was f i r s t  s taked  by N.C. Lenard i n  1969. Du r i ng  
1969-1970 reconnaissance s t ream geochemical sampl ing and p r o s p e c t i n g  were 
c a r r i e d  out.  



V 

1971 C a n a r c t i c  Resources Ltd.  o f  Ca lgary  op t i oned  t h e  p r o p e r t y  and conducted 
d e t a i l e d  geochemical and g e o l o g i c a l  e v a l u a t i o n s  by  c o n s u l t a n t s  H.H. Wi l l iams,  
and E.W. Jones. The r e s u l t s  o f  t h i s  work i n d i c a t e d  no g o l d  o r  uranium 
m i n e r a l i z a t i o n  b u t  t h a t  t h e r e  were p o s s i b i l i t i e s  f o r  Cu, Pb, Zn m i n e r a l i z a t i o n  
w i t h i n  t h e  syeni  t i c  i n t r u s i v e s  and f u r t h e r  work was recommended. 

I n  1972, geo log i ca l ,  geochemical and geophys ica l  work was conducted on t h e  
p r o p e r t y  f o r  C a n a r c t i c  by Consu l tan t  R.K. N e t o l i t s k y  o f  Calgary.  The r e s u l t s  o f  
t h i s  program i n d i c a t e d  areas o f  s i g n i f i c a n t  Pb/Zn anomal ies i n  s o i  1s and some 
Pb/Zn m i n e r a l i z a t i o n  was l o c a t e d  i n  outcrop.  The p o t e n t i a l  f o r  Pb/Zn 
m i n e r a l i z a t i o n  was r a t e d  as good and f u r t h e r  work was recommended. 

I n  1972, G.L. Webber conducted a  reconnaisance ove r  t h e  c l a i m  area. T h i s  work 
c o n s i s t e d  o f  p r o s p e c t i n g  and s o i l  and s i l t  geochemical checks o f  p r e v i o u s l y  
o u t l i n e d  anomalies. The r e s u l t s  o f  t h i s  work i n d i c a t e d  t h e  Pb/Zn anomalies a r e  
r e l a t e d  t o  a  network o f  spa rs l ey  m i n e r a l i z e d  q u a r t z  ve ins  and assoc ia ted  
s i  1  i c i  f i c a t i o n  o f  s y e n i t e  and t r a c h y t e .  G.L. Webber recommends t r e n c h i n g  t o  
b e t t e r  expose a  p y r i t i c  zone w i t h  t r a c e s  o f  f l u o r i t e  and galena. 

I n  1983, Cominco work i n  t h e  area c o n s i s t e d  o f  heavy m ine ra l  concen t ra te  stream 
sampling, s i l t  sampl ing, p r o s p e c t i n g  and g e o l o g i c a l  mapping. Th i s  l i m i t e d  
program i n d i c a t e d  anomalous amounts o f  g o l d  i n  t h e  heav ies and l o c a t e d  sur face  
r u b b l e  w i t h  sma l l  amounts o f  s i l i c i f i e d  and q u a r t z  ve ined  m a t e r i a l .  The mapping 
l o c a t e d  areas o f  i n t e n s e  s i l i c i f i c a t i o n ,  a r g i l l i c  a l t e r a t i o n  w i t h i n  t h e  
i n t r u s i v e s  and sediments. 

I n  t h e  f a l l  o f  1983, a  l i m i t e d  program o f  con tou r  s o i l  sampling, minor  s i l t  
sampling, p r o s p e c t i n g  and g e o l o g i c a l  mapping was conducted on t h e  Howel 1  Group. 
The r e s u l t s  o f  t h i s  program i n d i c a t e d  t h r e e  areas o f  i n t e r e s t  where t h e r e  a re  
c o i n c i d e n t  anomalous go1 d  and s i v e r  va lues  i n  t h e  s o i  1. 

I V .  GEOLOGY 

( A 1  General 

The Howel l  Creek area l i e s  12 km west o f  t h e  F la thead  F a u l t  and t h e  western h o s t  
exposures o f  t h e  Lewis Th rus t  (F ig .  1 )  between Howell Creek area and t h e  
F la thead  F a u l t  i s  t h e  MacDonald Dome (Range) which i s  a  broad, open s t r u c t u r e  
broken by many sma l l  f a u l t s .  It i s  q u i t e  u n l i k e  t h e  areas t o  t h e  eas t  and west 
which a r e  t h r u s t  f a u l t e d  and t i g h t l y  f o l d e d  (F ig .  2 )  

The igneous rocks  a r e  con f ined  a lmost  e n t i r e l y  w i t h i n  t h i s  c e n t r a l  area. They 
p reda te  t h e  t h r u s t  f a u l t i n g ,  a  f a c t  which can be observed on t h e  r i d g e  n o r t h  o f  
Twenty N ine  M i l e  Creek where Precambrian and Pa leozo ic  rocks  a r e  c u t  by 
i n t r u s i v e s  wh ich  do n o t  pass t h rough  t h e  t h r u s t  f a u l t  i n t o  t h e  Cretaceous s t r a t a  
below. It i s  i n f e r r e d  f r om t h i s  t h a t  t h e  i n t r u s i v e s  were n o t  implaced when t h e  
s t r a t a  o f  t h e  MacDonald Dome were i n  t h e i r  p resen t  p o s i t i o n  r e l a t i v e  t o  t h e  
Lewis P l a t e  s t r a t a ,  b u t  have been d i s p l a c e d  by t h r u s t i n g  a  s u b s t a n t i a l  d i s t ance  
eastwards. The r e s t r i c t e d  area w i t h i n  which t h e y  occur  i s  b e l i e v e d  t o  be an 
a l l och thonous  b l o c k  which has been l e t  down by a  s e r i e s  of  ma jo r  normal f a u l t s .  
(D.H. Oswald - 1964). 



S t r a t i g r a p h i c  r e l a t i o n s h i p s  and age de te rm ina t i ons  suggest a l a t e  lower  
Cretaceous o r  e a r l y  upper Cretaceous emplacement o f  t h e  s y e n i t e  complex. P r i c e  
(1965) has shown t h a t  t h e  i n t r u s i v e s  c u t  Precambrian K i  n t l a  Format ion, Cambrian 
F la thead  and E l  ko  Format ion, Devonian Rundle Fa i  r h o l d  Group, Permian Rocky 
Mounta in  Format ion, J u r a s s i c  F e r n i e  Group and Basal Cover Cretaceous S t ra ta .  I n  
t h e  Howel l  Creek area, t h e  i n t r u s i v e s  a r e  n o t  seen c u t t i n g  t h e  lower  Cretaceous 
s t r a t a  b u t  a r e  shown t o  be i n  f a u l t  con tac t  w i t h  t hese  younger rocks. 

(B) P r o p e r t y  

The t i m e  spent  on t h e  p r o p e r t y  i n  September p e r m i t t e d  o n l y  a ve ry  p r e l i m i n a r y  
g e o l o g i c a l  a p p r a i s a l  . Mapping o f  ma jo r  1 i tho1  og i  c a l  u n i t s  and s t r u c t u r e s  was 
accompl ished by t r a v e r s e s  a l ong  r i d g e  tops,  creek exposures and l o g g i n g  road  
cu t s ;  sma l l  l o c a l  a reas  were mapped i n  more d e t a i l  t o  t r y  and d e f i n e  sources o f  
m i n e r a l i z e d  f l o a t  and t o  p r o v i d e  a rud imenta ry  c o n t r o l  f o r  sampling. 

The Howel l  c l a ims  a r e  u n d e r l a i n  by a n o r t h w e s t e r l y  s t r i k i n g  and s teep w e s t e r l y  
d i p p i n g  complex ly  fa l l1  t e d  package o f  i n t r u s i v e s  and sediments. The i n t r u s i v e s  
c o n s i s t  o f  t r a c h y t e  and s y e n i t e  o c c u r r i n g  as s i l l s ,  dykes, and f a u l t  bounded 
wedge- l i ke  bod ies  o f  cons ide rab le  s ize .  On t h e  whole, t h e r e  i s  cons iderab ly  
l e s s  i n t r u s i v e  i n  t h e  area t h a n  was i n d i c a t e d  by p rev ious  mapping ( P r i c e  1965). 

Together w i t h i n  t h e  f a u l t  s l i c e s  w i t h  i n t r u s i v e s  occur  sediments rang ing  i n  age 
f rom P r o t e r o z o i c  Mesozoic and c o n s i s t  o f  r e d  h e m a t i t i c  and green s i l t s t o n e  
(K i  n t l a  Format ion  - C) green and ye1  l o w i s h  dolomi t i c  s i  1 t s t o n e  (K i  n t l  a Form- 
t i o n  - D) q u a r t z i t e  and sandstone (Cambrian-Flathead Format ion)  m o t t l e d  do lomi te  
and 1 imestone (Cambrian E l  ko Format ion)  b l ack  shaley 1 imestone (Devonian 
Fa i  rholme Group) sandstone, dark  sha le  sandstone (Mesozoic A1 b e r t a  Group) 
mudstone, shale,  sandstone (Mesozoic Be1 l y  R i  ve r  Format i  on) 

A l l  o f  t h e  rock  u p i t s  have v a r y i n g  amounts o f  p y r i t i z a t i o n ,  s i l i c i f i c a t i o n ,  
a r g i l l i c  a l t e r a t i o n ,  m inu te  t o  l a r g e  q u a r t z  v e i n i n g  and i n  t h e  case o f  some 
sediments, t h e r e  a r e  h o r n f e l s  and skarn developed near  i n t r u s i v e  con tac t s  and 
f a u l t  zones. 

I n  some areas, t h e  i n t r u s i v e - s e d i m e n t  c o n t a c t  i s  marked by s i l  i c i f i e d  b recc ia  
zones t h a t  c o n t a i n  f ragments o f  a number o f  rock  l i t h o l o g i e s .  I n  o t h e r  areas 
t h i s  b r e c c i a  resembles a conglomerate o r  r e s i d u a l  l a g  depos i t .  

(C) M i n e r a l i z 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  e x t e n s i v e  i n  b o t h  t h e  i n t r u s i v e s  and sediments occu r i ng  
i n  t h e  s i l i c i f i e d  areas and q u a r t z  ve ins  as dissemin.at ions, f r a c t u r e  and b r e c c i a  
i n f i l l i n g s .  The sur face o x i d a t i o n  o f  t h e  p y r i t e  has l e d  t o  a d i s t i n c t i v e  r u s t y  
weather ing  ou t c rop  o f  t h e  whole complex and ex tens i ve  areas o f  y e l l o w i s h  
J a r o s i t e  a r e  common. Occur ing w i t h  t h e  p y r i t e  a r e  p u r p l e  f l u o r i t e ,  galena 
s p h a l e r i t e ,  b a r i t e ,  m inor  c h a l c o p y r i t e  and c h a l c o c i t e .  These m i n e r a l s  occur  
m a i n l y  as f r a c t u r e  i n f i l l i n g s  i n  s i l i c i f i e d  areas o r  w i t h  l a t e  q u a r t z  ve in ing.  

Smal l  l o c a l i z e d  patches o f  p y r i t e - f l u o r i  te -ga lena  v e i n  m ine ra l  i z a t i o n  were noted 
on t h e  n o r t h  s l ope  i n t o  Wutluk Creek (M57 and G.L. Webber's showing). Th i s  
m i n e r a l i z a t i o n  may be l o c a l i z e d  by a t h r u s t  f a u l t  t h a t  i s  i n t e r p r e t e d  t o  c ross  
th rough t h e  area. 



V. GEOPHYSICS 

None done d u r i n g  t h i s  program. 

V I .  GEOCHEMISTRY 

(A) S i l t  and So i  1  Geochemi s t r v  

D u r i n g  t h e  p e r i o d  o f  September 8 t o  September 17, approx imate ly  417 s o i l ,  14 
s i l t  and 74 rock  samples were c o l l e c t e d .  The s o i l s  were c o l l e c t e d  a long  con tour  
l i n e s  a t  5,500 f o o t  e l e v a t i o n s  and 6,000 f o o t  e l e v a t i o n s  a t  50 m spacing. A few 
l i n e s  were a l s o  r u n  a l ong  road  c u t s  and c l a i m  l i n e s  i n  s p e c i f i c  areas. The 
samples were c o l l e c t e d  f r om t h e  "B" h o r i z o n  where poss ib l e ,  p laced  i n  K r a f t  
sample envelopes and sh ipped t o  Bondar Clegg, 130 Pemberton Ave., No r th  
Vancouver. The samples a r e  d r i ed ,  s i eved  t o  80 mesh, d i ges ted  i n  HN03-HCL Hot 
E x t r a c t i o n ,  and analysed by Atomic Absorp t ion  f o r  Pb, Zn, Ag. Samples 
analysed f o r  Au were t r e a t e d  b y  Aqua Regia and F i r e  Assay A.A. P I 1  sample pu lps  
a r e  now s t o r e d  a t  t h e  Cominco E x p l o r a t i o n  Research Labora to ry  i n  Vancouver. 

Thresho ld  va lues  f o r  Pb, Zn, Ag, Au were c a l c u l a t e d  by cumula t i ve  frequency 
p l o t s  t o  d i s t i n g u i s h  t h e  response o f  m i n e r a l i z a t i o n  f rom t h e  background response 
and a r e  i l l u s t r a t e d  i n  Tab le  2. R e s u l t s  o f  t h e  sampl ing may be no ted  on t h e  
accompanying P l a t e s  5  t o  16. 

(B ) Rock Geochemi s t v  

D u r i n g  t h e  p e r i o d  September 8  t o  September 17, approx imate ly  74 rock samples and 
o r  specimens were c o l l e c t e d  f r om t h e  Howell c la ims.  Random specimans were 
c o l l e c t e d  and sample s e c t i o n s  were done i n  c e r t a i n  o t h e r  areas as no ted  on t h e  
accompanying p l a tes .  The samples a r e  s i n g l e  qrsbs t o  f o u r  met re  c h i p  samples. 
They were c o l l e c t e d  i n  p l a s t i c  bags and sh ipped t o  Bondar Clegg, 130 Pemberton 
Avenue, No r th  Vancouver. Samples were d r i e d ,  crushed t o  100 mesh and analysed 
by HN03-HCL Hot E x t r a c t i o n  and Atomic Absorp t ion  f o r  Cu, Pb, Zn, Ag. Samples 
analysed f o r  Au were analysed by Aqua-Regia E x t r a c t o n  and F i r e  Assay A.A. A l l  
sample p u l p s  a r e  now s t o r e d  a t  Cominco E x p l o r a t i o n  Research Labora to ry  i n  
Vancouver. 

Thresho ld  va lues  f o r  Cu, Pb, Zn, Ag, Au were c a l c u l a t e d  by cumula t i ve  frequency 
p l o t s  t o  d i s t i n g u i s h  t h e  response o f  m i n e r a l i z a t i o n  f rom background response and 
a r e  i l l u s t r a t e d  i n  Tab le  2. Resu l t s  o f  t h e  sampl ing may be no ted  i n  t h e  
accompanying P l a t e s  5-16. 



TABLE 2 

Tab1 e  o f  c a l c u l a t e d  thresh01 ds 
Ag, Cu, Pb, Zn i n  ppm, Au i n  ppb 

Sample Type Thresh01 d  Value 

S o i l s  100 1.3 - > 50 >500 
S i l t  3  0  - - - - 
Rock >250 > 7  - > 100 > 1000 

I n  t h e  con tou r  s o i l  sampling, g o l d  ranges f rom 5-780 ppb b u t  i s  ma in l y  5-100 ppb 
w i t h  n e a r l y  27 ppb. Samples w i t h  more than  100 ppb Au can be regarded as 
anomalous i n  t h i s  area. The Au va lues  a r e  u s u a l l y  suppor ted by s i l v e r  i n  t h e  
range f rom 0.2 - 15 ppm b u t  g e n e r a l l y  0.2-2.0 ppm. S i l v e r  va lues  over  1.2 ppm 
shou ld  be regarded as anomalous. On t h i s  bas is ,  t h e  f o l l o w i n g  areas of  t h e  
p r o p e r t y  m e r i t  f u r t h e r  work. 

( i  ) On t h e  6000' con tou r  l i n e  (Howell 2  and 3  boundary) h i g h  g o l d  background 
(30-80 ppb) w i t h  spot  h ighs  suppor ted by s i l v e r  eg. - 

H igh  g o l d  and s i l v e r  va lues  ex tend  t o  t h e  lower  l i n e  a t  5,500 f ~ o t  
e l e v a t i o n .  Area shou ld  be i n v e s t i g a t e d  by d e t a i l e d  g r i d  sampling, pros-  
pec t i ng ,  and mapping. 

( i i )  On t h e  6,000 f o o t  con tour  l i n e  - Howell 3 c l a i m  - n o r t h  o f  base camp. A 
good g roup ing  o f  ve ry  anomalous g o l d  va lues  suppor ted 'by s i l v e r .  

These samples occur  c l o s e  t o  t h e  con tou r  l i n e  f o r  a  d i s t ance  o f  
approx imate ly  200 rn. The anomaly does n o t  extend t o  t h e  lower  l i n e  bu t  
heavy m i n e r a l  sampl ing a t  t h e  base o f  s lope  from a  creek eas t  of  t h e  
anomalous s o i l s  gave h i g h  g o l d  va lues 600-1,500 ppb. T h i s  should be 
i n v e s t i g a t e d  by d e t a i l e d  g r i d  sampling, p rospec t i ng  and geo log i ca l  
mapping. 
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( i i i )  On t h e  5,500 con tour  l i n e  and i n t e r m e d i a t e  l i n e s ,  Howell 2  and Howell 5 
Boundry. Soi  1  sampl ing gave i s o l a t e d  highs. 

Au ( P P ~ )  Ag ( P P ~ )  
7 80 4.8 
765 20.8 

These were f o l l o w e d  up by e x t e n s i v e  f o u r  met re  c h i p  sampl ing a long  road 
and l o g g i n g  t r a i l  cu t s .  

( i i  ) On t h e  6,200 f o o t  e l e v a t i o n  and t h e  6,350 f o o t  e l e v a t i o n  con tour  l i n e s  
a r e  s c a t t e r e d  g o l d  va lues  (130 ppb t o  5.15 ppb Au) w i t h  moderate s i l v e r  
(3.2-6.8 ppm Ag) i n  a  g e n e r a l l y  normal background. 

V I I .  FINANCIAL AND ECONOMIC CONSIDERATIONS 

(A)  P rope r t y  owned 100% by  Cominco 
(B) See a t t ached  F i n a n c i a l  Statement 

V I I I  . CONCLUSIONS 

P r e l i m i n a r y  e v a l u a t i o n  o f  t h e  Howell c l a i m s  has i n d i c a t e d  t h a t  anomalous 
g o l d - s i l v e r  va lues  e x i s t  i n  t h e  s o i l s  i n  a t  l e a s t  t h r e e  areas on t h e  c la ims.  

I X .  RECOMMENDATIONS 

It i s  recommended t h a t  c u t  g r i d  base - l i nes  be e s t a b l i s h e d  over  t h e  areas o f  
anomalous Au-Ag s o i l  va lues  and t h a t  d e t a i l e d  s o i l  sampl ing be done a t  100 m  
l i n e  spac ing  and 25 m  sample spacing. D e t a i l e d  p rospec t i ng  snd g e o l ~ g i c a l  
mappiny shou ld  a l s o  be done i n  these  areas. Other  p a r t s  o f  t h e  c l a i m  group 
shou ld  be i n v e s t i g a t e d  by a d d i t i o n a l  con tou r  sampl ing p rospec t i ng  and geo log i ca l  
mapping. The r e s u l t s  o f  t h e  recommended program has t h e  o b j e c t i v e  of  
e s t a b l i s h i n g  areas t h a t  shou ld  be t e s t e d  by c a t  t r e n c h i n g  and o r  diamond 
d r i l l i n g .  

Repor t  by: 
A.B. Mawer, Sen io r  Geo log is t  

A .  C o l l  i n s  , A s s i s t a n t  Manager 
"4-' 

E x p l o r a t i o n  
Western Di s t r i c t  
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APPENDIX " 1" 

I N  THE MATTER OF THE B.C. MINERAL ACT AND I N  THE MATTER OF A PRELIMINARY 
GEOLOGICAL AND GEOCHEMICAL SURVEY CARRIED OUT ON MINERAL CLAIMS OF THE HOWELL 
PROPERTY LOCATED I N  THE.FORT STEELE MINING DIVISION, BRITISH COLUMBIA MORE 
PARTICULARLY N.T.S. 82 G/2. 

A F F I D A V I T  

I, A.B. MAWER, OF THE DISTRICT OF NORTH VANCOUVER, I N  THE PROVINCE OF BRITISH 
COLUMBIA, SENIOR GEOLOGIST, MAKE OATH AND SAY:- 

( 1 )  THAT I am employed as a s e n i o r  g e o l o g i s t  by  Cominco Ltd., 
and, as such have a personal  knowledge o f  t h e  f a c t s  t o  
wh ich  I h e r e i n a f t e r  depose; 

( 2 )  THAT annexed h e r e t o  and marked "Appendix 2" t o  t h i s  my 
a f f i d a v i t  i s  a t r u e  copy o f  expend i tu res  on geo log i ca l  
mapping and geochemical sampl ing c l a ims  on t h e  Howell 
P roper ty .  

( 3 )  THAT t h e  s a i d  expend i tu res  were i n c u r r e d  between t h e  
6 t h  day o f  September, 1983 and t h e  30 th  day o f  November, 
1983, f o r  t h e  purpose o f  m ine ra l  e x p l o r a t i o n  on t h e  
above no ted  p rope r t y .  

S i  gned: /8&4~ 
A.R. Mawer, Senior  Geo log i s t  

November 30. 1983 



APPENDIX I' 2" 

HOWELL PROPERTY - ASSESSMENT REPORT 

STATEMENT OF EXPENDITURES 

APPLICABLE FOR ASSESSMENT CREDITS 

(SEPETMBER 6 - NOVEMBER 30, 1983) 

SALARIES 

A.B. Mawer 
A1 McGregor 

15 days @ $259.60/day 
15 days @ $124.08/day 

GEOLOGICAL SUPPLIES AND EQUIPMENT 
GEOCHEMICAL ANALYSES - 

Soi 1, s i  1 t and rock  samples 

DOMICILE 

T r a n s p o r t a t i o n  - v e h i c l e  - f u e l  and f r e i g h t  

DRAFTING AND REPRODUCTION 

Repor t  W r i t i n g ,  map p r e p a r a t i o n  
A.B. Mawer 6 days @ $259.60/day 

T o t a l  Expend i tu re  
A p p l i c a b l e  f o r  Assessment C r e d i t s  $21,741.80 



C A N A D A  

PROVINCE OF BRITISH COLUMBIA - TO WIT: 

STATUTORY DECLARATION 

I, ROBIN LAWSON WOODS, of the D i s t r i c t  o f  North Vancouver, i n  

the Province, o f A B r i  ti sh Columbia, DO SOLEMNLY- DECLARE THAT: 

1. I am the Supervisor, Explorat ion ~ c c o h t i n ~  f o r  Cominco Ltd., 

2600 - 200 Granvi l  1  e  Street ,  ~ancouver  , B r i t i s h  Columbia, and, -as 

such have know1 edge o f  the f a c t s  deposed t o  herein. 

2. Attached t o  t h i s  s ta tu to ry  Declarat ion, as Schedule A, i s  a  

statement o f  expenditures i nd i ca t i ng  the expenditures charged by 

Cominco Ltd. t o  the Howell Property f o r  the per iod January 1, 1983 

t o  October 31 , 1983. 

3. The statement o f  expenditures r e fe r red  t o  i n  paragraph 2  i s  

t r u e  and accurate t o  the best  o f  my knowledge, informat ion and 

be1 i e f .  

4. This  Sta tu tory  Declarat ion i s  made i n  support o f  an 

app l i ca t ion  f o r  c r e d i t  as assessment work pursuant t o  the Mineral Act 

o f  B r i t i s h  Columbia. 

AND I make t h i s  solemn dec lara t ion conscient iously be l iev ing  

i t  t o  be t r u e  and knowing t h a t  i t  i s  o f  the same fo rce  and e f f e c t  as 

i f  made under oath and by v i r t u e  o f  the Canada Evidence Act. 

- Anthony Allen Zoobkoff 
A Cornmesinror for taking 

L Affidavrts for 6r1tish Columbia. 



Th is  i s  Schedule A r e f e r r e d  t o  
i n  t h e  S t a t u t o r y  Dec la ra t ion  
o f  ROBIN LAWSON WOODS 
Declared be fo re  me t h i s  / L C  
day o f  /UOJC.- 1983. 

STATEMENT OF EXPENDITURES 
A ~~,nmrssr:her for takrng 

HOWELL PROPERTY Affidavrts for B ~ t i s h  columbia. 

FORT STEELE M.D., BRITISH COLUMBIA 

JANUARY 1 , 1983 TO OCTOBER 31 , 1983 , 

GEOLOGY: 

Sa la r ies  - Permanent 
Suppl i e s  & Equipment 
Expense Accounts 
Superv is ion 

TRANSPORTATION: 

Fuel 
F r e i g h t  
A l l  Other 

CAMP COSTS: 

Suppl i e s  

GEOCHEMISTRY: 

Assay & Ana lys is  

ORGANIZATION & FIELD SUPERVISION: 

S a l a r i e s  
Superv is ion 

DRAFTING & REPRODUCTION: 

Sa la r ies  
Superv is ion 

TENURE - 
ADMINISTRATIVE SERVICES 

Cominco Ltd.  
Vancouver O f f  i c e  ~- ~ 

November 15, 1983 
Copies: Senior Technician (DLG) 

Min ing Recorder (2)  
F i  1 e 

R.L. Woods 
Supervisor,  
E x p l o r a t i o n  Acctg. 



APPENDIX " 3" 

STATEMENT OF QUALIFICATIONS 

I, A.B. MAWER, SENIOR GEOLOGIST WITH BUSINESS ADDRESS I N  VANCOUVER, BRITISH 
COLMBIA AND RESIDENTIAL ADDRESS I N  NORTH VANCOUVER, BRITISH COLUMBIA HEREBY 
CERTIFY THAT: 

1. From 1944 t o  t h e  p resen t ,  I have been a c t i v e l y  engaged as a  p rospec to r  and 
geol  o g i  s t  i n  m ine ra l  e x p l o r a t i o n .  

2. I am a  Fe l l ow  o f  t h e  Geo log ica l  A s s o c i a t i o n  o f  Canada. 

3. I am a member o f  t h e  Canadian I n s t i t u t e  o f  M i n i n g  and M e t a l l u r g y .  

4. I p e r s o n a l l y  superv ised  t h e  f i e l d  work on t h e  t h e  Howell Group and have 
i n t e r p r e t e d  t h e  da ta  r e s u l t i n g  fo rm t h i s  work. 

/flH &w 
A.B. Mawer, Sen io r  Geo log i s t  

November 30. 1983 





Fig. 2.-Compressional and Tcnsional Structurcs .surrounding the Howell Crcek 
Area and Relationship of Ignc-us Intrusivcs. 
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3, J~~ VB3--814~/p~l ZN~P I AU/PEOUESTED By 
HAHEW ________--------- .................................. -_------- _______-______-----------------em------ 

LAB No FIEU) NO Po 
, 

ZM A6 bu PPR 
..... PPU P P U  ..... P P H  

... 

...................................... ...... ..... __________-------- .................................. -....------ 
5 HS-001 Uo 120 5 

58323819 2.5 ,.... 
t::::- .... $8323820 5 HS-002 880 194 6*2 

100 0.3 5 
58323821 ( 5  

70 .... $8323822 ...... ...... ..... 

188 2.7 50 
S8323824 50 2.8 255 

..... . . . .  .... 

.... ..... ..... ..... 

... 

... S8323R15 ..... ...... 

... 

..... .... 58313826 5 HS-008 110 100 2.7 
5 15-009 20 100 O a 7  ..... 

(5  
...... ..... $8323827 {5 

H5-01~ 1s 107 0.8 .... 

...... ..... 

.... .................. ....................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  I 
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9 
................................................................................................... 
LAB HO FIELD NO Pe ZN AG Au 

P P R  P p n  P P H  P P B  ................................................................................................... 
S8323872 S HS-054 19 42 1.4 10 . - ; j $ & 2 3 t 7 ?  S My I R 6 )  1 .0  70 

'. 

SO323874 S HS-056 24 51 0.5 15 
S0323875 S HS-057 27 80 1,O 30 
S8323876 S HS-058 15 107 0.4 { 5 
S8323877 S HS-059 24 37 1,O 20 
se323~7e s HS-060 24 112 1.0 2s 

, P cfislodl 1 R 44 n 7 15 

' 

$8323580 S HS-062 22 84 1,O 75 
S8323881 S HS-063 25 128 1,3 20 
S6323882 S HS-064 20 67 0.7 15 
S032389.3 S HS-065 10 60 0.0 (5 
58323884 S HS-066 19 162 0.3 LO 

4 C:w 75 375 0, 4 70 

. . - - 

S8323886 S HS-068 40 272 0,7 195 
58323887 S HS-069 18 112 0.2 10 
SR323888 S HS-070 28 200 0.2 10 
9323889 S HS-071 37 252 0.5 30 
S8323890 S HS-072 24 86 (0.2 10 

5 - 
E 

. 
* *  

7 I 

0 
I .  .. 
X 

2 

t c ~ 7 7  - 74 73 n t i; 

S8323892 S HS-074 28 81 0.2 10 
$8323893 S HS-075 15 90 0,9 (5 
$8323894 S HS-076 19 97 0.4 (5 
$0323695 S HS-077 23 97 0,3 (5 
S8323RQi S HS-078 66 265 1.5 115 

SR313R97 S HS-079 53 73 0.7 75 
58323898 S HS-080 90 138 1.7 155 
S8323899 S HS-001 18 88 (0,2 10 
58323900 S HS-082 8 38 0.5 ( 5  
58323901 S HS-083 26 79 0,6 20 
54323902 S HS-084 73 510 2.5 135 

-17 5- ?,l, 345 0.1 5s 

S8323904 S HS-064 26 140 0.4 
re 

40 
S0323'WE S HS-087 J 0 160 3.1 60 
58323906 S HS-088 30 65 0.3 35 
58323907 S HS-089 16 45 0.2 115 
So323908 S HS-090 23 53 0.2 25 

n? s & @ j  77 53 0 .3  75 

S8323910 S HS-092 18 77 0.7 15 
S8323911 S HS-093 18 60 0,9 10 
$5323912 S HS-094 34 84 0.4 45 
$8323913 S HS-095 18 70 0.7 5 
S8323914 S HS-096 16 82 0.6 20 

15 (; m g 7  !j 70 0.3 4 
S8323916 S HS-098 16 70 0.4 (5 
'3323917 S HS-099 14 74 0.3 (5 
58323918 S HS-100 9 30 (0.2 (5 
S0323919 S HS-I01 134 36 3.6 100 
S832.3920 S HS-102 112 53 1.5 40 
--.sEtB,11-140 PR 7.7 10 
SR323'122 S HS-104 37 104 2.4 15 
58323923 S HS-105 43 07 1.2 40 

- - $8323124 S HS-106 40 106 1.8 40 
58523925 S HS-107 35 112 0.9 25 
S8323926 

LE323.J S HSd09 6fi 193 1.4 35 
S HS-1OB 35 208 1.0 20 

7 
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0 LAB NO FIELD NO Pe ZN AG Au 
P P I  P P I  PPI  P P B  ................................................................................................. 

St3323928 S HS-110 76 236 1.6 40 

S HS-163 28 106 0,4 10 
S5323952 S HS-164 21 60 0.5 15 

_SHSdbS $31 AX 0 .9  10 
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LAB ti0 FIELII NO PB ZN AG bu 
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r SE324040 S HS-222 36 88 0.5 95 '. 

S HS-225 127 77 4.5 50 
t 

r 
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. . 

a - - .  

i 
0 

$ 

$ 
Z 
I 
z 
m 

5 

S HS-267 240 143 1,3 240 

S HS-269 640 1460 3.2 140 
S HS-270 160 202 0.9 35 

4 a a u x - 7 7 !  47 1 ClR 1 .O 40 
S HS-272 106 178 1.4 70 
S HS-273 2300 515 6.0 515 
S HS-274 160 122 1,O 60 
S 15-275 1400 495 6.8 360 
S HS-276 380 160 1.2 60 

ta9!i---uS-?77 153 3 R? D. 9 80 

I 



PPH PPtl PPfl PPB 
----------------------*---------------------------------------------------------------------------- 

i 

- 

S8324134 S HS-316 25 174 0.8 15 
SR314135 S HS-317 25 124 2.5 60 
S8324136 S HS-318 49 336 15.0 1 65 
S8324 137 S HS-319 32 19h 1,7 110 
S8324138 S HS-320 34 144 0.6 65 

-S832413e---'L&-32!. tn  98 2.7 70 
S8324140 S HS-322 34 127 2.2 60 
S8324141 S HS-323 82 200 1,6 60 
55324142 S HS-324 115 225 4,4 630 
$8324343 S HS-325 60 280 7,0 340 
S8324144 S HS-326 53 172 0.9 50 
SR334L45 1; &-I37 J I 356 1.8 760 

58324146 S HS-328 26 156 0.5 20 
58324147 S HS-329 4 4 201 1,3 40 
se32414e s HS-330 53 76 1.5 60 
28324149 S HS-331 18 66 1.0 50 
Sfl324150 S HS-332 15 55 0.5 35 

~ ' 4 1 5 1 - - - S ~  13 15 Q5Q 





P P Y I  P P ~  PPR P P B  
------------------*------------------------------------------------------------------------------- 

S HS-407 A0 134 (0.2 35 

i 
0 

5 

z 
2 

5 
E 
s 

S8324241 T HT-06 12 136 0.3 (5 
so324242 T HT-07 10 108 0.2 ( 5  
S8.324243 T HT-08 12 156 (0.2 ( 5  
S8324244 T HT-09 11 1150 0.3 ( 5  

45 7 E-10 9 1 OR 0 3 ( 5  
$8324244 T HT-11 10 100 (0.2 ( 5  
58324247 T HT-12 11 136 0,2 15 
S8324248 T HT-13 8 100 0.2 5 
58124247 T HT-14 16 144 0 , 3  30 ................................................................................................... 





. . 

t 

, I------- t4clWEI.L 

I 

t 

. 

= - 
f ,. 

2 . 
0 

5' z 

: '- 
X 

$ 
i 
2 

. 

t 

WSSTQGRAM D A T A  FOR ZTNC 
IW r I 1111H CllM 

1 LESS THAN 8.46 
ERFO 
0 

i 
0.0 431 100.00 

2 8,46TO 9'78 0 0,O 431 100.00 
3 9.7GTO 11.30 1 0.2 431 100.00 
4 11,JOTO 13,06 1 0.2 430 99.77 
5 13.0bTO 15.09 1 0.2 429 99.54 
1 f'#!gL !?,*YJn " 

7 17.43TO 20.14 2 0,5 427 99.07 
8 ?0,14TO 23,27 1 O,? 425 98,131 
9 23.27TO 25.87 2 0.5 424 76.36 

10 26,R9TO 31.07 3 0.7 422 97,91 
11 31.07TO 35.90 3 0.7 419 97.22 
17 ? ? . p a  4 -47  i n  7 7 416 pxr? 
13 41.47TO 47.92 8 1.9 406 94.20 
14 47,?2T0 55.37 18 4,2 398 92,34 
15 55.37T0 63.97 17 3.9 380 88.17 
16 63.9710 73.91 31 7.2 363 84.22 
17 73.91T0 85.40 54 12.5 332 77.03 
fR P&g Ah !g.J 77R CO 

19 96.57T0 114.01 55 12.8 232 53.83 
20 114.01~0 131.73 3~ 8.4 rn 41~07 
21 131.73TO 152.20 36 8.4 141 32.71 
22 152,20TO 175.85 30 7,O 105 24.36 
23 175.85T0 203.18 23 5.3 75 17.40 

TgyJJ-5 11 2 .6  '7 1 7 -ah 
- 5  - 
25 234.75TO 271.24 12 2.8 41 9.51 
26 271,14TO 313.39 11 2,fl 29 6.73 
27 313.39TO 362.09 3 0.7 17 3.94 
28 362,09T0 418.36 3 O,? 14 3,25 
3.9 418.36TO 483.38 1 0.2 11 2.55 

I n n  r;fi€4.4? > 0; 7 1 () 7J7 

31 55R,49TO 645.29 2 0.5 7 1.62 
32 655,29T0 7C5,Sh 1 0,2 5 1, lh  
33 745.5bT0 851.43 1 0.2 4 0.93 
34 Sbl, 43TO 995,30 2 0,s 3 0,70 
35 995.30TO 1149.97 0 0.0 1 0.23 

7 r ( W 2 1 , 4 P Y S 1 ?  1 0 . 3  

p p n  IN INTERVALS OF ,062 LOG (BASE 1O)UWITS 
THERE ARE 34 REGI!I.AR CI.ASSES JAN OVERFLOU AND UNnERFLOH TI.ASS 
THE RANGE COtlSIDEPED IS 8 STD DEVIATIONS CENTRED ON THE GEOHETRIC HEAN 
THE CLASS INTERVAL I S  BPPROX ONE-OUARTER STD DEVJATION 
JOB VR3-845S/PB I lN14St PUIPEOIIESTED BY 40 W E R /  

L J 



25 2.19TO 2.77 13 3.0 46 10.67 
26 2,77T0 3.51 LO 2,3 33 7,66 
27 3.51TO 4.44 6 1.4 23 5.34 
28 4.44T0 5.62 6 1,4 17 3.94 
29 5.62TO 7.11 6 1.4 11 2.55 

--3---ZUTt! P an o 0.0  IE; 1 . 1 ~  
31 9.00TO 11.38 2 0.5 5 1.16 
32 11.3FTO 14,40 < 0,2 3 9.70 
33 14.40TO 18.22 1 0.2 2 0.46 
34 18.22T0 23.05 1 0,2 1 0,23 
35 23.05TO 29.16 0 0.0 0 0.00 

7~ o a n 0 o, 00 
p p n  I N  INTERVALS OF ,102 LO6 (EASE 10)UVITS 
THERE ARE 34 FtEGI!I.AP CI.ASSES IAN OVERFlOK ANB UNDERFLOK CI.ASS 
THE RANGE CONSIDERED I S  8 STD DEVIATIONS CENTPED ON THE GEOHETPIC HEAN 
THE CLASS INTERVAL JS APPROX ONE-DIJARTER STD DEVIATION 
JOB VR3-845S/PB 1 ZI4 t AS I PU/REOIlESTED BY AB HAPER/ 

Q 
t 

t 

... 

. . 

. . 

- 
8 .' " 
." 

. 
0 .. 
n *. 

t(ObJEl..L 
H ISTOGRAM DATA FOR ST1.VER 

I r n Y  F@ . 
1 LESS THAN 0.00 0 0.0 431 100,OO 
2 0,OOTO 0.01 0 0,O 431 100.00 
3 O.OlT0 0.01 0 0.0 431 100.00 
4 0,OlTO 0.01 0 0.0 431 100.00 
5 0.01TO 0.02 0 0.0 431 100,OO 
L n m  n n~ n n n ATI tOlMIO 
7 0,03TO 0.04 0 0.0 431 100.00 
8 0,0470 0.05 0 0,O 431 100,OO 
9 0.05TO 0.06 0 0.0 431 100.00 

10 0.06TO 0.08 0 0,O 431 100.00 
11 0,OBTO 0.10 36 8.4 431 100.00 
17 n n i? n n n 795 %A5 
13 0.13TO 0.16 0 0.0 395 91.65 
14 0,16TO 0,20 54 12,5 395 91.65 
15 0.20TO 0.24 0 0.0 341 79.12 
16 0.26TO 0.33 37 8,6 34 1 79.12 
17 0.33TO 0.42 53 12.3 304 70.53 
1 Q fi ?A 'i A 3cit 5& 24 
19 0.53TO 0.67 26 6.0 227 52.67 
20 0,67TO 0.85 44 10,2 20 1 46,64 
2 1  0.85TO 1.08 37 8.6 157 36.43 
22 1.08TO 1.37 35 $ , I  120 27.84 
23 1.37TC 1.73 30 7,O 85 19.72 
?A 1 .m 3-19 9 9.1 55 17.7X 

. . 

. . 

. . 





SUMMARY O F  STATI57 'TCS F O R  H O W E L L  - C -u-R/ ............................................................................................ 
I ELEHENT NO OF ANPLYSES RANGE UNITS ARITH HEAN (Ht2STD DEV) GEO HEAW (Ht2STD DEV) ............................................................................................ 

LEAD 431 2300 TO 4 PPH 71.1 ( 394) 35.1 ( 265) 
ZINC 431 1460 TO 11 PPH 132.4 ( 3781 106.0 ( 3751 

1 . 1  I L) 0 . d  ( 4) 

G O L D  431 745 TO (5 PPB 49.3 ( 137) 20,8 ( 2901 

JF YOU HISH TO REPLOT THE HJSTOGRAH DATA USE ORDJNARY ARTTHMTJC GRAPH PAPER AND PLOT THE CONC HID-POJNTS 
EOllAL SPPCINGS ON THE X-AXIS AND FREQUENCY X ON THE Y AJIS 

J F Y n l l W ' F  FnR PPX u 8 1 m 
AIlD PROBABILITY SCALE FOR CljflIILATIVE X 
THREE USEFUL REFERENCES :LEPEI.TJERlC,f?tS9 A SLtlPLIFIEn STATISTICAI. TREATHFNT OF GEOCHEtlLC61. D A T A  

E Y  GRAPHICnL REPRESENTATION.ECOI~ GEOLOGY 64 (5) tP53R 
SJNCLATRlA, J, 1974 SEI.ESTIDN DF THRESH0l.n VALUES I N  GEOTHEHXCAI. DATA 

USING PR~BABILITY GRAPHS.JOURN. GEOCHEH. EXPLORATION 3 1P129 
nF PW-! TY W R A I .  

EXPI.~IRATION. SPECIAL VOL 4 I ASSOCIATION OF EXPI..GEOCHEFISTSI?~ P 





FPKOI.IENCY (fin X T H ~ ~ E T I C  S C ~ ~ I .  E:) 

SCAl.ER FOR LARGEST CLRSS =loo 
HID-POINT FPER 0 20 40 150 80 100 

+----+----+----+----+---+------+----+----+----+---- + 
1 1150.02 0.2 w 

Rr) n n  u 

5'26.00 0.5 f f  

801.45 0 ,2  f 

h93.66 0.2 f 

600.37 0.5 w f  
519.63 0.7 f f f  

449.7k Q,2 w 
389.26 0.7 rfw 
336,91 0.7 fff 

291.60 2.8 f f f i f f f t f f t  

252,39 1.8 rwfr t te fa f r  
218.45 2.6 rftrfwwwfwt 

fRU! 5.7 6-Y 

163,65 7 ,0  affwwnffffff~rwwtwtffftffffft 

141,64 8.4 rfrttfrftttwftrttfttftftffftffttt 

122.60 8.4 t t t t t f f f fnft f f f f t f f f f f f f t f f f f fwft  

106.11 12.8 w*twwwwtrtttwwr#tttfttfwtttffttftfffffuttkwwwfff%*w 

91.85 10.7 tfrrnwrrrrfwruwwffwwffPtffffffftffffftw%## 
7 Q B  17 5 vr&Y 

68.81 7.2 fftfrfrrfrfarwfttwaffftffffwf 

59.56 3.9 v t w f u f f a r f f r t t f t  
51.51 4.2 wf f f t f f f ta f rwrnr t  
44.63 1.9 ttti~wtf* 
38.63 2.3 n f f f t f n f r t  

f % 

F' F' M 

NOTE :CO)CC SCALE I S  LOGARTTHHTC(TNTEHVAL=,062) IVAI.I.IES ARE HTD-POINTS OF CLASSES 
JOB VR3-S45SIPB J ZU t AS t RIJ/FEOIJESTED BY AB HAHER/ ............................................................................................ 
ELEHENT NO OF ANALYSES RAtiGE ARITH IEAN (ttt2STD DEV) 6EO HEAN (Ht2STD DEW 

431 11 I U h h w  4 ( 3281 leu ( 3751 
............................................................................................ 



I 5CAI.En FDR LMGEST CI.hS5 =lo0 
HID-POINT FREOL 0 20 40 60 80 100 

+----+----+----+----+-----+----+----+----+----+---- t 

r.. 

F) F' f-l 

NOTE : C O N  SCA1.F: TS LOGARTTHHTC(TNT€HVAi.=, 102) IVAI.~.~ES ARE HID-POINTS OF CLASSES 
JOB V~~-~~~S/PBIZNIASIPIJ/PF:O~JESTED BY AB HAHER/ ............................................................................................ 
ELEMENT NO OF ANALYSES RANGE APITH KEAN (Mt2STD DEV) GEO HEAN (Ht2STD DEVI 

- 3 I - U E R - 4 - t n . 2 m b ~  ! . f  ! 4) k h U  ............................................................................................ 





1 i oL, > 

-- 

. . 

4 
I:I.IMIJL.A'TIVE F'RORABJL. ' ITY F'l-OT FOR LEAD 

t 

CIJ~~I.II-.A.~IVE % ( P R O U A D  x \ - x ' r Y  SCAI-F,) 
LOW-LJHJT CUH 1 ,01 1 5 10 20 30 50 70 80 90 95 99 99.99 

,--+--,----------+------+---+---+--+----+----+--+---+---+------+------------- t-- 

) 1140.83 0.46 ! f 

< 
f 

5 : .  
2 

f 

H .  
D 

- 

) 12.98 87.70 ! t 

) 10.34 93.27 ! f 

) 8.24 96.06 ! f 

6.57 99.07 ! t 

) 5.2499,77! * 
f ! W?.??! 

,-,+,,,--,-------+------+---+---+--+-----+----+--+---+---+------+------------- t-- 

,.% 

F' F' M 

NOTE: COKCFNTRATJON SCALE IS LO6ARITKHJC (INTERVAL., 099) r VRillES ARE CLASS LOWER LlHlTS 
JOB V63-645S/PB I ZNI AS t PU/REOUESTED BY AB ttAUER1 ............................................................................................ 
ELEHENT NO OF ANALYSES RAIIGE ARlTH HEAN (Ht2STD DEV) CEO HEAN (N2STD DEW 
LEAD 431 4 TO 2300 P P ~  71,l ( 394) 36,l ( 265) ............................................................................................ 

(, J 

I Y 

1 786,21 0.93 ! f 

) 63.83 1.39 ! f 

> 498.16 1.84 ! It 

) 396.54 2.55 ! t 

) 315.65 3.02 ! t 
! Y 

. 

H -. 

< . . - 

) 200.01 5.80 ! f 

) 159.22 8.82 ! f 

) 126.75 11.60 ! f 

100.90 15.08 ! f 

) 80.3220,19! t 

\ xu 4 - l  Y 

) 50.91 31.09 ! f 

) 40.53 38.75 ! f 

) 32.27 47.10 ! f 

) 25.70 59.86 ! t 

20.4669,37! f 
O :  1 



q-J 
... 

L... + .  . -.txUw!.!d 
'L CI.IMI.Il. AT.fVE PROBABSL. T'TY PLOT FOR Z.TNI? 

CUPI.II-ATIVE % (PRQURFJ X I -XTY  SCRI..E) 
. . .  LOW-LI~TT clin x . 0 l  1 5 10 20 30 50 70 60 90 95 99 99,99 

............................................................................. +-- 
995.35 0.23 ! Y 

t -7n I Y 

) 745,61 0.93 ! i f  

1 645.34 1 .16 !  Y 

) 558,54 1.62 ! f 

) 483.43 2.32 ! t 

) 418.41 2.55 ! Y 
. . 

) 313.44 3.94 ! f 

) 271.29 6.73 ! Y 

) 234.80 9.51 ! Y 

) 203.23 12.06 ! t 

) 175.90 17.40 ! t 
-tA I Y 

> 131,70 32.7t ! f 

) 114.06 41.07 ! if 
a .... 

) 98,72 53.83 ! f 4 .  ." 1 85.45 64.50 ! f . 
) 73,9677.03! f . - .  

0 
.2 . \ - Xl-&7!41.7? - - - - - - I t 

I ) 55.42 &@,I7 ! f 
: 1 47.97 92.34 ! f 

% 2 
c .. ) 41.52 94.20 ! f 
E > 35.9596.52! t 
3 

) 31,12 97.22 ! f 1 ... 1 
) 23,32 98.38 ! f 

) 20.1@ 98.61 ! t 

) 17.48 99.07 ! f 

) 15.14 99.30 ! Y 

) 13.11 99.54 ! f 
. . )------ 

............................................................................. t-- 

I.\ 

F' F' M 

NOTE: CONCEHTRATJOW SCA1.E I S  LOFARTTKHIC(INTERVAL=,Ob2) rVALIIES ARE CLASS LOWER LTHTTS 
JOB VeJ-R45S/PB,Ztli AS, PU/PEOUESTED BY A0 HAWER/ ............................................................................................ 
ELEHEN T NO OF ANALYSES RAIIGE AFITH PEAN (Ht2STD DEV) GEO HEAN (Ht2STD DEV) 
ZINC 431 11 TO 1410 P P ~  132,4 ( 378) 101,O ( 375) 

__________________^------------------------------------------------------------------------- 



f \ 

0 
r 

Lu CI.IMl.!l. ATJVE PKflECSEI'l. T T Y  F'L.0T FOR 7.SNI: 
CUVI.II..f+TXVE % ( P R O O ~ ~ F J  l.l..TTY ~c.AI . .E)  

LOW-LIHJT CUH S - 0 1  I 5 10 20 30 50 70 60 90 95 99 99.99 
,,,+,,,,-,--,,,--+------+---+---+--+----+----+--+---+---+------+------------- i-- 

) 995,35 0.23 ! t 

1 .  
E .  

F' F' M 
NOTE: CONCEHTHATJON SC4I.E JS LOGARJTHHTI:IINTEHVAL=,OC?) IVALI.IES ARE CLASS LONER LTHTTS 
JOB V83-R45S/PB 1 ZN I AS I CIIJ/REOUESTED BY AE HAHER/ ............................................................................................ - 
ELEHENT NO OF ANALYSES KAIIGE APITH NEAN (Ht2STD DEV) GEO HEAN (H+2STD DEV) 

ZJNC 431 11 TO 1460 PPH 132,4 ( 378) 106.0 ( 375) 
___________________-------------,----------------------------------------------------------- 

1 . 6 ~ 0  I Y 

) 745,61 0.93 ! t 

I 645.34 1 . 1 6 !  f 

) 556.54 1 .62 !  f 

1 483.43 2.32 ! t 

) 418.41 2.55 ! Y 
1 x 3 1 6  = I  Y 

313.44 3.94 ! t 

) 271.29 6.73 ! t 

) 234.80 9.51 ! t 

1 203.23 12.06 ! f 
) 175.90 17.40 ! t 
1 t w  1 Y 

> 131.78 32.71 ! Y 

I 114.06 41.07 ! t 
) 98.72 53.83 ! t 

) 85.45 64.50 ! t 

) 73.96 77.03 ! t 

. . . 

... . . . . . . . . . . 

. . . ..... 
.... 

* .  
i 

I' 
f 
c .. 

C .  

E 
j 

44. 
> 55.42 BE. 17 ! t 

) 47.97 92.34 ! t 

> 41.52 94.20 ! s 
) 35.95 76.52 ! t 

) 31.12 97.22 ! t 

! ? m i !  f 

) 23,32 98.30 ! f 

) 20.11 93.61 ! t 

> 17,48 99.07 ! t 

) 15.14 99.30 ! f 

1 13.11 99.54 ! Y 

) I t 5 5  99.77 1 t 
............................................................................. t-- 

,.. 



-PFrF! 
NOTE: COWCENTRATION SCA1.E I S  LOGrlRTTHHTC(JNTERVhL=.l021 IVAL!IES ARE CLASS LOWER LTHTTS 
JOE V83-345S/P3 I ZY IAS  I AII/RECUES:ED BY AB HARE?/ ............................................................................................ 
ELEIENT NO OF ANALYSES RANGE ARITH HEAN (#+?ST1 DEW GEO HEAN (H+?STD DEV) 

SILVER 431 (0,2 TO 20,O P P ~  1.1 ( 4)  0.6 ( 41 ............................................................................................ 

i I I 
'L" 

i 

- 
u z . .. 
5 
.A 

D 

5 
? 
2 
C 

i. 

CI.IMI.Ii.ATIVE PRQISrlRJl.'fTY F'DR SX1.VER 
C L J ~ ~ ~ . I I . . ~ + T I V E  % (PROFJHFJ 11-ITY SCHI-E) 

LOU-LTHIT CUH 1 ,01 1 5 10 20 30 50 70 80 90 95 99 99.99 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- t-- 

> 18,27 0.23 ! Y 
1 id&..-.#&I Y 

> 11.43 0.70 ! f 

9.05 1.16 ! f 

) 7.16 1.16 ! f 

1 5.67 2.55 ! II 

> 4.49 3,94 ! f 
\ ! Y 

2.82 7 . 6 5 !  w 
) 2.24 10.67 ! t 

1.78 12.76 ! if 

1.42 19.72 ! t 
1.13 27.84 ! f 

1 n.91~3a~1 ! I 

0,72 46.64 ! t 

1 0.58 52.67 ! f 

> 0.47 58.24 ! f 

) 0.38 70.53 ! 31 

> 0 ,3179,12!  Y 
\ il =I7 I Y 

1 0,21 91.65 ! t 
1 0.18 91.65 ! f 

> 0.15 91.65 ! f 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- t-- I A 



a 
[ . .:;. I I . . . . . .  

t % t . i T I v E  PROHAmI. T T Y  P1.m FOR ij0t.n 
CI.JP~I.II..ATXV~: % ( F I R ~ B R B X I " X T Y  SCPII-F:~ 

LOW-LMTT cun r ,or 1 5 LO 20 30 50 70 80 YO 95 99 99.99 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- +-- 

) 665.78 0,46! t 
\ hW i X? ! Y 

> 364,49 1.86 ! t 

1 219.19 3.02 ! t 

1 199.55 3.71! f 

) 147.66 6.26 ! t 

) 109.26 9.05 ! t 
- I  t 

1 59,8320.19 ! Y 

) 44.28 29.00 ! 8 

1 33.77 39.91 ! f 
1 24.26 52.44 ! E 

1 17.96 59,86 ! ii 
\ l'lJ&&@I Y 

1 9.85 77.49 ! Y 

7.3077,49! t 
> 5,4177,49! t 
) 4.02 84.92 ! t 

, 1 2.9884,92! t 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- t-- 

,.. 
F' F'U 

NOTE: CONCENTRATION SCALE IS LOGARTTHMTC(TNTERVAL=,I301 IVAI.UES ARE CLASS LOWER LTHTTS 
JOB VR3-845S/PB IZNI AStAU/REUUESTEB BY AB HAHER/ 
-----_--_---..---_--------------------------------------------------------------------------- 

--nFul 7 RFfl HFA# nFU) 

G O L ~  431  TO 7 6 5 ~ ~ 8  49.3 ( 237) 20.8 ( 290) 
-_-----I.._-_----_--------~---------.-..-------___-.----------_.------------------------------- 



A L L  AVAILABLE DATA FOR EPCH SAHPLE UERE USEDJEVEN I F  SOlE ELEHENTS HERE HISSING I 

I 
\ 

COFcRELAT TQN MATRICES OF 1-012 T R A N S F O R M E D  KIATA 
M A T R  X X  W Z T H  I:Ntf3MPL,FITE D R T n  EXCt.I.JnE:n 

............................ i 

THESE ARE THE NUHBERS OF SAHPLES UHERE DATA HAS FOUND FOR BOTH ELEHENTS I #  EACH PAIR 
SEE INCOHPLETE DATA INCLUDED MATRIX ABOVE 

9 .  

Pa ! 1,00 0.48 0.61 0.61 
ZN ! 0.48 1,00 0.33 0.36 
AG ! 0.61 0.33 1.00 0.63 
Au ! 0.61 O.3b 0.63 1.00 

THERE UERE 431 SAHPLES rOF UIllCH 431 HA0 DATA FOR ALL 4 ELEHEMTS 
ONLY SkHPLES UJTH DATA FOR ALL ELEHENTS HERE CONSJDERED 





................................................................................................... 
LAB NO FIELir NO Pe h AG Au 

PPR PPR PP W PPB ................................................................................................... 
R n-140 245 5 3.9 185 

R ti-142 280 19 24.0 15 

R ff-152 445 328 1.2 100 



* 
f{ONEI..L 

. HISTOGRAM DATA FOR L E A D  
C I p$.JJ-m rllw 

1 LESS THAI4 1.21 0 0.0 75 100.00 
2 1,21TO 1,59 0 0.0 .... 75 100,oo 
3 1.59TO 2.09 0 0.0 75 100.00 
4 2.09TO 2.74 0 0.0 75 100.00 
5 2,74TO 3.60 0 0,O 75 100.00 
A 7 U T l l  

7 4.74T0 6.23 0 0.0 75 100.00 
8 6.23T0 8,18 0 0.0 75 109,OO 
9 8,lBTO 10.76 0 0.0 75 100.00 

10 10.76TO 14.14 1 1.3 75 100.00 
11 14.14TO 18.58 2 2.7 74 98.67 
19 7 3 7 73 oann .. * 

13 24.41TO 32.08 4 5.3 70 93.33 
14 32,0870 42,15 3 4.0 66 88,OO 
15 42.15T0 55.39 3 4.0 63 84,OO 
16 55,39TO 72.78 7 9.3 60 80.00 
17 72.78T0 95.63 5 6.7 53 70.67 
-fJL-ss- 7 1 7  A A X4.00 

19 124.66T0 165.12 10 13.3 41 54.67 
20 liS,l?TO 216.97 3 4,O 3 1 41,33 
21 216.47TO 285.10 7 9.3 28 37.33 
22 2R5.1OTO 374.62 9 12.0 21 28,OO 
23 374.62T0 492.26 5 6.7 12 16.00 
9A -7ATn7 7 4.e 7 9-33 

25 646.83TO 849.93 0 0,O 4 5,33 
26 849,?3TO 1116.81 1 1.3 4 5.33 
27 1116.3lTO 1467.48 0 0.0 3 4.00 
28 1467.48T0 1928.27 1 1.3 3 4.00 
29 1928,27T0 2533.75 0 0.0 2 2.67 
70 3 q 7 M  Q 4.0 2 7 d 7  
31 3329.34T0 4374.74 0 0.0 2 2.67 
32 4374.74T0 5748,49 1 X,3 2 2,b7 
33 5748.4OTQ 7553.34 0 0.0 1 1.33 
34 7553,39TO 9425,13 1 1,s 1 1,33 
35 9925.13T0 13041.60 0 0.0 0 0.00 

_7XHnRFTllfib1_1304U a a .0  a 0.00 
ppn IN INTERVALS OF ,118 LO6 (BASE 1O)UNITS 
THERE ARE 34 REGULAR CLASSES rAN OVERFLOW AND UNDERFLOW CI.ASS 
THE RANGE COIISIDERED I S  8 STD UEVIATIONS CENTRED ON THE GEOIIETRIC tiEdtI 
THE CLASS INTERVAL IS APPHOX ONE-QUARTER ST11 TIEVIATION 
JOB V83-844RIPB IZNJAGJPU/REOUESTED BY A0 HAUER 



* 
I!QWEI. L. 
HlSTClFHAM DATA FOR Z I N C  

1 LESS THAN 0.13 0 0.0 75 100.00 
2 0,13TO 0,17 0 0,O 75 100,OO 
3 0.17TO 0.23 0 0.0 75 100.00 

A 

9 0.69T0 1.17 3 4.0 75 100.00 
72 96.00 

69 92,OO 
67 89.33 
64 85.33 
60 60,OO 

41 54.67 
34 45.33 

B 

< .  . 
n .  

$ 
6 
$ 
6 '. . 
X 
; 
t 
I .  

22 29.33 
22 29,63T0 38.78 4 5.3 16 21.33 
23 38.78TO 50.75 5 6.7 12 16.00 
96 1 1 7  7 7.71 
25 bd,43TO 86.94 2 2.7 6 8.00 
16 86.94T0 113.79 I 1.3 4 5.33 
27 113.75'TO 148.93 0 0.0 3 4.00 
28 148,93T0 194.91 0 0.0 3 4.00 
29 194.91TO 255.10 0 0.0 3 4.00 

-30 2 F ; M O W  - 7 9 7 1 6.?? 

31  333.87TO 436.97 0 0.0 I 1.33 
33 435.9713 5?1,91 0 0,O 1 1,33 
33 571.91T0 745.51 0 0.0 1 1.33 
34 748.51TO 979,64 0 0.0 1 1.33 
35 979.64T0 1282.14 1 1.3 1 1.33 

,WUW& n n 4 n .# 
ppn I N  INTERVALS OF ,116 LOG (BASE 1O)UNITS 
THERE ARE 34 REFUI.AR CLASSES )AN OVERFLOU AND UNDERFLOW CLASS 
THE RAtfGE CONSlllERED IS  8 STD liEVIATIONS CENTRED 411 THE GEOHETHlC tlEAN 
THE CLASS INTERVAL JS APPKOX ONE-QUARTER STD DEVJATJOW 
JOB VS3-844R/PB r ZNt AGr AU/PEOIIESTED BY AP HAWER 



63 
tiOHEI..l- 
HJSTOGRAM D A T A  FOR STLV 

2 0,03TO 0.04 0 0.0 75 100,OO 
3 0.04TO 0.05 0 0.0 75 100.00 
4 0,05TO 0.07 0 0.0 75 100.00 
5 0.07TO 0.09 0 0.0 75 100,OO 
x n s ~ c  n 11 n n n 75 

7 0,llTO 0.14 0 0.0 75 100.00 
8 0,1470 0,17 0 0.0 75 100,OO 
9 0.17TO 0.22 1 1.3 75 100.00 

10 0.22TO O,27 0 0.0 74 98.67 
11 0.27TO 0.34 2 2.7 74 98.67 

A A3 7 .. 3 -., 7 77 9 ~ n n  

13 0.42TO 0.53 0 0.0 70 93.33 
14 0,530 0.66 3 4.0 70 93.33 
15 0,66TO 0.42 9 12.0 67 89.33 
16 0.82TO 1.02 6 8.0 58 77.33 
17 1.0210 1.27 5 6.7 52 49.33 
t~ t . p ~ n  I e i ~  R r n  7 67 

19 1.58TO 1.97 8 10.7 39 52.00 
20 1.97TO 2.45 6 8, 0 3 1 41,33 
21 2.45TO 3.06 4 5.3 25 33.33 
22 3,ObTO 3,81 7 9.3 21 28.00 
23 3.81TO 4.74 5 6.7 14 18.67 
74 A. 7 4 ~ n  5 . w  3 4.0 9 I"I 00 
25 5.91TO 7.35 3 4.0 6 8.00 
26 7.35T0 9.16 0 0.0 3 4,OO 
27 9.16TO 11.40 0 0.0 3 4.00 
28 11.40TO 14.20 0 0,O 3 4.60 
29 14,2010 17.66 0 0.0 3 4.00 

7 n T ! !  77 fit n 0 .  0 I r ,n? 
31 22,OlTO 27.40 1 1.3 3 4.00 
J2 2:.4CTO 34,12 I 2,7 2 2. h7 

33 34.12T0 42.48 0 0.0 0 0.00 
34 41,4RTO 52,89 0 0,O 0 0.00 
35 52.89TO 65.86 0 0.0 0 0.00 

7 X - A  a 0.0 o o. on 
p p n  IN INTERVALS OF ,095 LO6 (BASE 1O)UtIITS 
THERE ARE 34 REFIlLCiR CLASSES )AN OVEHFLOU AND UNDERFLOW CLASS 
THE RANGE CONSIDERED I S  8 S T 1  DEVIATIOIIS CENTRED Otl THE GEOHETRIC HEAN 
THE CLASS INTERVAL I S  APPiiOX ONE-OIIARTER STD DEVIATTON 
JOB VR3-844Rf PBr ZNrAT;rAU/FEDUESTED BY AB MUER 



.I - .  
fi 31.44TO 37.98 I 1.J YY 

16 37,9870 45.88 1 4  

20 80.8970 97.71 7 
8 -  
2 
0 

; : 
26 251.3870 303.68 1 
27 303.6870 366.85 0 

: 
0 
! 

- 2 

- 5 .  

32 7E:.24TO 943.7b 0 
a 943.7670 1140.08 0 
34 1140.0870 1377.15 1 

THERE ARE 3 4  REGISLAR fl.ASSES ,AN OVERFLOW ANO UHIERFLoW CLASS 
THE RANEE CO)~SIBERED 19 8 STD DEVIRTIONS CENTRED OH THE fiEOnETRIC WU' 
THE  ASS INTERVAL IS APPROX ONE-DIIARTER STD 3EVlATlON 
JOQ V B S - ~ ~ ~ ~ R / P B  t Z N ~ I G  IPU/PEDIJESTED BY AB HMER 



I F  YOU IJSH TO REPLOT THE KISTOGRGH DATh USE ORDINARY ARTTHHETIC GRAPH PAPER AND PLOT THE CONC HID-POINTS AT 
EOUAL SPACINES ON THE X-AXIS AND FREQUENCY % ON THE Y AXIS 

T F Y n l l a - R ~ ~ T W  IISF 

\ 

SUMMARY OF STATIS 'P ICS FOR HONE\-L 
) 

............................................................................................ \ 

-. - 

AND PROBABILITY SCALE FOR CUNULATIVE % 
THREE USEFUL KEFEHEffCES :LEPELTIER~C.1969 A SIHPLIFIEn S T A T I S T I C ~ I .  TREhTttEtiT OF GEOCHEHXCAI. DATA 

B Y  GRAPHICAL REPRESENTATIO~~.ECOH 6EOI-OGY 64 (51 r P538 
SJNCLAJRJ A ,  J. 1974 SELECTI~N OF THRESHOLR VALISES I N  5EOCHEHICAI. DATA 

USING PROBABILITY GRAPHS.JOIJRN. GEOCHEII. EXPLORATION 3 jP129 

(:. 

STNIIIAIR,B..I.--u 
EXPLOR~TION.SPE~IAL VOL 4tASSOCIATION OF EXPL.GEOCHENISTS195 P 

ELEHENT NO OF ANALYSES RANGE UNITS ARITH HEAN (Ht2STD DEV) 6EO NEAN (Ht2STD DEW) 
-,,,---------------------------------------------------------------------------------------- 

LEAD 75 8800 TO 14 P P ~  380.1 ( 26231 144.0 ( 1571) 
ZINC 75 990 TO 1 P P ~  40.5 ( 287) 15.1 [ 1591 

P 75 n 3.1 ! 171 1.7 ( 17) ' ~ n j  ~n - 

..... . . . 
' . 

. .. 

GOLD 75  1210 TO 10 PFB 109.3 ( 430) 73.5 ( 3R4) 
---L--------------_------------------------------------------------------------------------- 



..... . . . . . .  .; . . . . . . .  
...... ... 

FRC:QI.II.IENCY (AR I THMET x c  SCPII-F,) 
...... .... SCALFn FOR LARGEST CL155 =100 ...... ..... 

HID-POINT FEU 0 
... ..... 100 ...... ..... 20 40 60 80 

. . .  
+--"-+--*-+----+"---+----+----+----+----+----+---- t 

)i3041,65 0.0 r ..... .... ..... ..... ..... .... 

8658.48 1.3 fftfft ..... ... 
6589.43 0.0 f ..... ..... 
5014.81 1.3 ftffff 

..... ..... ..... .... 

.... 
3Rlb,46 0.0 f ..... 

2904.18 0.0 ...... ..,.. .... ...... ..... .... 

.... 1280,24 0.0 f 
. . 

...... ..... 

974.12 1.3 rfnrtn 

.... ...... .... ..... 

ftfffffffffftff 

... .... .... 

... . -. 

4~,37 4.0 twfsnwtfttwtsnct 

,38 1.3 ffftff 

( 1,?6 0,O 

JOB V~~-B~~K/PB~ZN,A~IPIIIPEOUESTED BY A8 HAUER ___________________--------------------------------"--------------------"------------------ 

I 



HID-POINT FREaX 0 

654,32 0,O f 

499.96 0.0 W 

330.23 0.0 f 

99.51 1.3 f f f f  

76.01 2.7 *wfif*fr 

15,17 9.3 frffffftfnffffrffffffffi 

11.60 5.3 tttffffffftfff  

3.98 2.7 f f f t f t f  

3.05 2.7 tffffff 

1.07 4,C f f f t f t k f f k k  

0.83 0.0 f 

0.64 0.0 f 

0.25 0,O f 

0.20 0.0 f 

NOTE :CONE: SCA1.E I S  LOGARITHHJC(JNTEFiVAL=,116l rVAI.UES ARE HID-POINTS OF CLASSES 
JOB VC3-844WPBl ZNI AGiPUIREOiJESTED BY AB HAUER ........................................................................................... 
ELEHEtlT NO OF ANALYSES RANGE ARITH HEAN (H+2STD DEVl 6EO HEAU (H+ZSTD DEV) 

I 



FREr31,tENCY (ARXTHMETXC CJCAI-E) 
SCALER FOR LAPFEST CLASS = l o 0  

HID-POINT FHECA 0 2 0  40 60 80 100  
+----+----+----+----+----+----+----+----+----+---- t 

) 6 5 . 9 1  0 . 0  f 

F' F' M 

NOTE :CON[: SCAL F: I S  LOGARTTHHJL: I TNTERVAI. =, 095)  1 VAL I.IES ARF flllr-POJNTS OF CLASSES 
JOB V53-R44R/PBt ZNIABI PIJ/REOIJESTED BY AB HAWER 

, ............................................................................................ 
' ELEHENJ NO OF ANALYSES RANGE ABITH HEAN (Ht2STD DEV) CEO HEAN (Ht2STD DEV) 

71; 0 . 3 T n e ~ p n  2:! 11) 1.7 ( 13) 
............................................................................................ 



( f 

* 
tiOWEI..L 

P" I i . - - ' I  
- i 

F.F\~:QI.IF.NCY (RF\TTHI-~E.I.XC SCRI..E) 

SCALEI FOR LARGEST CLASS =lo0 
HID-POINT FREOL 0 20 40 60 80 100 

+----+----+----+----+----+----+----+----+----+----+ 

1663.79 0.0 " 
1253.12 1.3 f**s 

1037,34 0,0 " 
858.72 0.0 * 
710,85 1.3 iff** 

588.45 0.0 f 

... 

% .  

2 
O L  - 
'4 - 

$ 
i 

b 
28.65 1.3 f*f* 

I 23,73 1.3 f*f* 
2 

H 

4,37 0.0 f 

3,62 0,0 fi 
3.01 0.0 * 

( 2.74 0.0 * 
+----+----+----+----+----+----+----+"-l+----+----+ /. 

F' F' H 
NOTE :COHC SCALE I S  LOGARITHHlC(TNTERVAL;.O82l )VALUES ARE HID-POINTS OF CLASSES 
JOE V83-844Rf PB, ZN1PG ll\U/REOIJESTED BY AB HAUER 
______-________-___-------------*------------*---------------------------------------------- 

UEHENT NO OF ANALYSES RANGE ARITH HEAN (H+2STD DEV) 6EO HEAN (Ht2STD DEVI 4 )  
n 7s la Tn I I U U ~  

______^____________------------------------------------------------------------------------- 

L 

1 L - 

I 
b, 



1 

CLlNLlL ATTVE PROHAHTL T TY PLOT FOR ZTNC 
< 

( 
CI.lVYIUI,fi'rXVE % (PR~~DRDIL-ITY SCAI-E)  

LOH-LTHIT cun z '01 1 5 10 20 30 so 70 80 90 95 99 99.99 
---+-------------+------+---+---+--+----+----+--+---+---+------+-------------+-- 

) 979.69 1 , 3 3 !  f 

) ? 
1 571.96 1 , 3 3 !  f 

437.02 1 .33 !  f 

1 333.92 1.33 ! f 

1 755.15 4 .00 !  f 

1 194.96 4,OO ! f 
I Y 

. . 
8 .  

* .  

H 

) 113.84 4 , 0 0 !  t 

) e1.99 5.33 ! f 

1 66.48 8.00 ! f 

) 50.80 9.33 ! f 

) 38.83 16.00 ! f 
X ! 2a68Uc33! 

) 22,6929.33 I Y 

1 17.34 45.33 ! f 

) 13.2654.67!  f 

1 10.14 b0.00 ! f 

- 
0 
n .  

5 a 
p 
: .  
? 
E 
'2 

ii 

1 

L 

7.7680,00!  Y 

\ q. 

) 4,55 R?,33 ! f 

) 3 .4992 .00 !  f 

> 2,67 94.67 ! f 

2.05 94.67 ! f 

1 1.58 96.00 ! f 

? 1.- f 

---+-------------+------+---+---+--+----+----+--+---+---+------+-------------+-- 
,., 

F' F' l'l 

NOTE: CONCENTRATION SCALE I S  LOGARTTHIITC(TNTERV4L;. 116) IVALUES kRi CLASS LOHER LTIITTS 
JOB V83-844WPBlZNt PG I AIJIPEOIJESTED BY AD HAUER ............................................................................................ 
ELEHEtlT NO OF ANALYSES RANGE ARITH HEAN (Ht2STD DEV) GEO HEAN (H+2STB DEV) 

ZINC 75 1 TO 990 P P ~  40,5 ( 287) 15.1 ( 159) ............................................................................................ 

i , i  J 

1 
I 



i 

/ \ 

6 
!-. I 

CI.IMI.Il.t3T.TVE PF;ClBAFS.TI. T T Y  F'L-QT FOR 1.EhT.I 
, 

.J 
r r  

{ :. 
CUWIJI-.ATI.VE. % ( P F \ O B A B  I l . . T T Y  ~ C P I - E )  

LOW-LIHTT ClM 2 , O l  1 5 10 20 30 50 70 80 90 95 99 99.99 
---+-------------+------+--*+---+--+----+----+--+---+---+------+-------------+-- 

) 7553,44 1.33 ! Y 

- 

. ... 

- 
E 

. . 
3 .  

z 
E 
E 

: :. 
g ..' 

a ! Y 

) 4374,79 2.67 ! t 
) 3329.39 2.67 ! f 

1 2533.80 2.67 ! if 

) 1928.32 2.67 ! t 
) 1467.53 4.00 ! f 
J 1- ! * 
) 849.98 5.33 ! t 

1 646.85 5.33 ! f 

1 492.31 9.33 ! Y 

374.67 16.00 ! f 

) 285,15 28.00 ! t 

) ?!7,-#sLa ! * 
) 165.17 41.33 ! Y 

125.71 54.67 ! f 

> 95.68 64.00 ! f 

1 72.83 70.67 ! f 

) 55.44 e0,oo ! t 
r r 3 u a  f I 

) 32.13 88.00 ! t 

24.46 93.33 ! f 

18 .6396 ,00 !  t 

14.1998.67! t 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- t-- 

- /. 
F' P M 

NOTE: C0':EZNTRPTION SC1l.E I S  L~BAR!TH~TSITNTEWVAl,~,~IB~ IVAL~.IES AWE CLASS LONER LlHlTS 
JOB V~~-E~~R/PB~ZNIAGIPU/PEOIJESTED BY AB HAUER ............................................................................................ 
ELEHENT NO OF ANALYSES RANGE ARZTH flLkli (Ht2STD BEV) GEO PEAN (Ht2STD DEV) 

AR 75 1 h  ( ?&'TI !U ! W11 
............................................................................................ 



*/ \ 

/ 

t .. 

C" 
I 

"C" 

.. 

. .. ... 

. . 

g :  
5 ' .  

, 
0 -  

3 

5 

: 

f 

: ' 8 .'. 

M " L  I 

Cl . lMl . l l .ATIVE P R t l B A H S I . T T Y  P L Q T  IrOR SXL.VER 
b 

CCIWI.II,.ATXVE % ( P R O R ~ B X I - I - T Y  BCAI..E) 

LOU-LTHTT cun x . o i  1 5 10 20 30 50 70 eo 90 95 99 99.99 
---+-------------+------+---+---+--+----+----+--+---+---+------+------------- t-- 

1 27.45 2 . 6 7 !  if 
\ 7 7 # & 4 # !  Y 

> 17,73 4 , 0 0 !  if 

) 14.25 4,OO ! t 
) 11.45 4.60 ! if 

9.21 4.00 ! t 
) 7,40 4 , 0 0 !  t 
t 5.Q- ! Y 

) 4 . 7 9 1 2 . 0 0 !  t 

3.86 18.67 ! f 

1 3.11 28.00 ! It 

) 2.5033.33! f 

) 2,02 41.33 ! f 

\ I Y 

) 1 , 3 2 6 2 . 6 7 !  t 

1 1.07 69.33 ! 
\ 

t 

) 0 , 8 7 7 7 , 3 3 !  if 

0.71 89.33 ! 11 

0 , 5 8 9 3 . 3 3 !  if 

\ fin- ! Y 

1 0,39 96.00 ! if 

) 0.32 98-67 ! t 

0 . 2 7 9 8 , 6 7 !  It 
--,+-,----,,-----+------+---+---+--+----+----+--+---+---+------+------------- t-- 

h 

AY, ,,4 

NOTE: CONCENTRATION SCALE I S  LOGARTTHMTC (INTERVAL=, 05'5) jVAI.IJES ARE CLASS LOWER LTMTTS 
JOB Y83-244R/P2rZN1 AGIA~J/R!~~I.'~STED BY AC HAWER ............................................................................................ 
ELEHENT NO OF ANALYSES RAIlGE ARITH HEAN (ttt2STD DEVf CEO HEAN (Ht2STD DEV) 
SJLVER 75 0,2 TO 30,O P P H  3.1 ( 13) 1.7 ( 121 ............................................................................................ 

.-- 

-L- 



.... ..... ..... F' f' E l  
NOTE: CONCFHTRATJDH SCALE IS LOGRRITHHlC(INTERVA1fI082)tVA1~JES 3% CLASS LONER LlHlTS 

..... JOB 183-844RIfB~ ZN I PG I PIJ/KEQUESTEII BY AB HANER 

..... ..... ... ............................................................................................ 
El-EHENT NO OF ANALYSES RANGE RUTH HEAH (ItZSTU DEV) GEO HEAIl (CZSTR 
GOLD 75 10 TO 1210 P P B  109.3 ( 430) 73.5 ( 384) . . ...... __"_______-"__C____- - - -" - - -" - - - - - - - - - * - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - -  



- 

CORREI..A"I'QN MATPRICES OF I..CIG TfiANSFORMED CIRTA 1. 
{-. 

J 

MATFI I:X WI:T~.I I:N[:PMF'L.F:TE nnrn Excr.l.lnr:n 
Po ZN AG Au 

P lt 

t 

i 

.. 

. . 

* .  

" i 

3 .  

a 
z 
C 

$ .  

............................ 
Pe ! 1.00 0.05 0.59 0.21 
ZN ! 0,05 1,00 -0,03 -0,06 
AG ! 0.59 -0.03 1.00 0.40 
Av ! 0.21 -0.06 0.40 1,00 

THRE HERE 75 SANPLES ,OF u l r I c t i  75 HAD PATA FOR ALL 4 ELEHENTS 
ONLY SAMPLES HJTH DATA FOR ALL EI.EHENTS WERE CONSJDEREJJ 

! w . r ! ?  - 7 '  - . , .. . UB!R Wl l r n  . . 
. 

Pe ZN AG Au ............................ 
Ps ! 1.00 0.05 0.59 0.21 
ZN ! 0.05 1.00 -0,03 -0.06 
PG ! 0.59 -0.03 1.00 0.40 
!!!I ! 0 - 7 f  --4 

GAL AVAILABLE DATA FOR EPCH SAHPLE HERE IJSEDIEVEN I F  SOHE ELEMENTS UERE HISSING 

NUMBER O F  R H T A  P R L R S  F O U N D  

Pe ZN PG AIJ ............................ 
Pe ! 75 75 75 75 
ZN ! 0 75 75 75 
bc ! 0 0 7'; 72 

ALI ! 0 0 0 75 

THESE ARE THE WUHBERS OF SAMPLES WERE DATA UAS F W N l  FOR BOTH ELEHENTS I N  EACH PAIR 
SEE INCOHPLETE DATA 1NCI.IIJJED XATFrJX ABOVE 

%m T 
-L - 



/3rawn by: /Traced by: 
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I 
--~ 

I 
i- --- . --. - -- 

I 
A S S H O W N  

B .C .  1 
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