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Summary 

The STAKE C l a i m s  are under la in  t o  t h e  w e s t  by Upper 

Triassic  N i c o l a  volcanics  which are intruded,  along t h e  centre 

of t h e  area, by t h e  Early T e r t i a r y  i n t e r i o r  phase of the  

N i c o l a  Ba thol i th ,  a homogeneous g ranod io r i t e  t o  quartz-  

monzonite; t h i s  i s  unconformably ove r l a in  t o  t h e  east by t h e  

Eocene volcanics  of t h e  Kamloops Group. 

The o r i g i n a l  Canadian Oxy s t r e a m  sediments 

contained up t o  113 ppm uranium and on t h i s  b a s i s  t h e  STAKE 

C l a i m s  w e r e  acquired.  Detai led follow-up surveys r ep l i ca t ed  

t h i s  anomaly wi th  values  up t o  1 6 0  ppm uranium being obtained. 

There i s  good c o r r e l a t i o n  between t h e  o r i g i n a l  neutron act iva-  

t i o n  a n a l y s i s  and t h e  l a t e r  f luorometr ic  ana lys i s ,  t h i s  

suggests  t h a t  l i t t l e  uranium i s  t i e d  up i n  resistate minerals .  

However, uranium values  i n  w a t e r s  f r m  t h e  c l a i m  group are 

r e l a t i v e l y  low, wi th  t h e  h ighes t  value being 2 . 1  ppb. 

E l sewheEe ,  t h e r e  is  a good c o r r e l a t i o n  between high sediment 

va lues  and high w a t e r  va1ues; to  t h e  w e s t  of t h e  claims along 

t h e  Nicola volcanic  - b a t h o l i t h  con tac t  (12 .5  ppb U ) ;  and t o  

t h e  nor th  of t h e  claims along t h e  b a t h o l i t h  - Eocene contac t  

(8.9 ppb U ) .  

Thus, s c i n t i l l o m e t e r  surveys,  geo log ica l  mapping and 

s o i l  and rock geochemical surveys should be  done over t h e  

STAKE C l a i m s  and work should be extended t o  t h e  nor th  along 

t h e  batholith-Eocene contac t  and t o  t h e  southwest along t h e  

b a t h o l i t h . -  N i c o l a  contact .  I n  t h e  l a t te r  area a 2000 ppb 

gold value in a heavy minera l  sample should be followed-up 



L 

05 
-02 

5 1E 

<f 

03 
5600 

02 
-99 

2 2  
E E  
8 -8 

5600 
?P ‘I 



by d e t a i l e d  panning 

Location and A c c e s s  
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t o  l o c a t e  t h e  source. 

Area 1 2 6  and t h e  STAKE C l a i m s  are loca ted  18 Ian SSW 

~ 

of t h e  c i t y  of Kamloops. 

north of Lac L e  Jeune and i s  on NTS map Sheets  921/8W and 92I /gw,  

The Ashcroft/Logan Lake Road runs through A r e a  126. 

A c c e s s  t o  t h e  nor th  shore of Lac Le  Jeune i s  v ia  L a c  L e  - 

Jeune P rov inc ia l  Park road. 

Physiography and Vegetation 

The area covers  28 h2 j u s t  t o  the  

R e l i e f  over t h e  area i s  only 150 m,  t he  h ighes t  po in t  

being McConnell H i l l  i n  t h e  eas t - cen t r a l  po r t ion  of t h e  area, 

it has a n  e l eva t ion  of 1 6 0 0  m. The drainage i s  highly 

disorganized and i n t e r m i t t e n t  but i s  gene ra l ly  southward 

following swampy channels i n t o  Lac L e  Jeune. 

Vegetat ion c o n s i s t s  o f - t h i c k  coniferous f o r e s t ,  wi th  

abundant d e a d f a l l  except on the  h i l l s i d e s  where t h e  bush is  

less th i ck .  

Work Completed 

The STAKE Claim group w a s  s taked on June 2 1  t o  cover ' 

t h e  o r i g i n a l  uranium geochemical anomaly. A t o t a l  of 30 

u n i t s  w e r e  s taked f o r  Canadian-Oxy by Eas te rn  Associates  Ltd. 

of Whitehorse, Y . T .  

Geochemical sampling and prospect ing was completed by 

Canadian, Oxy within A r e a  1 2 6  on J u l y  7 and Sept. 3 .  A t o t a l  

of 7 man-days of work w a s  requi red  t o  collect 56 stream and 

lake silts, 4 9  stream and l ake  w a t e r s  and 3 heavy mineral  

samples. 
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As w e l l ,  H i l l  and Anderson prospected the southern  half  

of t h e  area and c o l l e c t e d  2 rock ch ip  samples f o r  geochemical 

analysis. A Scintrex BGS-1SL sc in t i l lometer  was used. 

Geology'land Rock Geochemistry (Plan 5 0 D )  

.The o ldes t  r o c k s  i n  t h e  area are volcanics of t h e  Upper 

Triassic N i c o l a  group outcropping  along t h e  western margin of 

t h e  area. I n t r u s i v e s  belonging t o  t h e  i n t e r i o r ,  homogeneous 

phase  of t h e  Nicola  B a t h o l i t h  u n d e r l i e  t h e  c e n t r e  of A r e a  126 

and are o v e r l a i n  t o  the east  by Upper Eocene v o l c a n i c s  and 

sediments  of t h e  Kamloops Group. . .  

A m a s s i v e  c l i f f  of t h e  Eocene vo lcan ic s  w a s  sampled 

j u s t  t o  t h e  n o r t h  of Lac  L e  Jeune. The rock is  a basic 

t o  i n t e r m e d i a t e ,  v e s i c u l a r  v o l c a n i c  flow, d i s p l a y i n g  abundant  

CaCo3 on f r a c t u r e  s u r f a c e s ,  and conta in ing  l a r g e  q u a n t i t i e s  

of magnet i te .  The o u t c r o p  i s  c h a r a c t e r i z e d  by a s c i n t i l l o -  

m e t e r  r e sponse  of 7 5  cps and a c h i p  sample con ta ins  0.5 . .  ppm U. 

Approximately 200 m S W  of t h e  c l i f f  a s m a l l  ou t c rop  of t h e  

Nicola  B a t h o l i m  w a s  sampled. The rock i s  a medium t o  coarse- 

-gra ined  b io t i t e  g r a n o d i o r i t e ,  ve ry  s l i g h t l y  f o l i a t e d  and 

r e g i s t e r s  1 2 0  cps  on. t h e  s c i n t i l l o m e t e r .  A c h i p  sample 

c o n t a i n s  less than  0.5. 

Geochemistry 5 

Sediments ( P l a n  5 0 A )  - The most anomalous s t r e a m  sediment 

u v a l u e s  (7-160 ppm) come from an area u n d e r l s i n  by T e r t i a r y  

g r a n i t i c  rocks ,  however, sample 1 2 3 9 1  (7  ppm) sppea r s  t o  be 

u n d e r l a i n  by T e r t i a r y  v o l c a n i c  rocks.  W e s t  Gf t h e  claims 

sample 1 2 3 4 0 ,  which c o n t a i n s  2 3  ppm U ,  l i e s  a t  t h e  c o n t a c t  

- of N i c o l a  g r o u p . v o l c a n i c s  and t h e  T e r t i a r y  a c i d  i n t r u s i v e .  

W a t e r s  a t  t h i s  s i t e  are a lso high i n  U. 
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Waters (Plan 50B)  - Water anomalies (2.1-8-9 ppb U) 

are highest  i n  a stream dra in ing  McConnell Lake and t h e  

Te r t i a ry  volcanic  - i n t r u s i v e  contac t ,  sporadic  inc reases  of 

U i n  sediments (up t o  11 ppm) occur with the w a t e r  anomalies. 

The w a t e r s  are moderately conductive (325-700 m mhos), a l k a l i n e  

(7.1-8.3) and conta in  82-230 mg/l HC03. 

Heavy Minerals  (Plan 50C) - The highest  U va lue  i n  t h e .  

3 pan concent ra tes  taken f r o m  t h i s  area is  2.5 ppm U i n  

sample 12354 which w a s  taken nor th  of McConnell Lake. T h i s  

sample also conta ins  50% sphene and it i s  underlain by 

T e r t i a r y  g ranod io r i t e  - quar tz  monzonite. 

In  t h e  southwest p a r t  of t h e  area a good Au anomaly 

(2000 ppb) is present  where t h e  T e r t i a r y  g ranod io r i t e  - 
quartz  monzonite i n t rudes  Nicola Group volcanics .  

Conclusions 

High U va lues  i n  stream sediments from t h e  STAKE C l a i m s  

o r i g i n a t e  i n  Te r t i a ry  g ranod io r i t e  - quartz  monzonite. To 

t h e  nor th  of t h e  claims, a t  McConnell Lake, U i n  w a t e r  

anomalies occur where Upper T e r t i a r y  volcanics  o v e r l i e  Lower 

T e r t i a r y  a c i d  in t rus ives .  

I n  t h e  southwest corner  of t h e  area and w e s t  of t h e  

STAKE C l a i m s  t h e r e  is a good coinc ident  U sediment and w a t e r  

anomaly. A heavy mineral  concentrate  i n  t h e  v i c i n i t y  conta ins  

2000 ppb Au. Geologically,  t h e s e  anomalies appear t o  occur 

i n  Triassic  N i c o l a  Group volcanics  near i t s  contac t  wi th  
I’ 

Ter t i a ry  g ranod io r i t e  - quar tz  monzonite. 
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P rospec t ing ,  g e o l o g i c a l  e v a l u a t i o n  and rock geochemistry 

should be done around McConnell Lake. S imi l a r  work should be 

done over t h e  sou th  par t  of t h e  STAKE C l a i m s  and w e s t  of them 

where a good c o i n c i d e n t  U w a t e r  and sediment anomaly occurs .  

The g o l d  a n m a l y  should be followed-up by a d d i t i o n a l  panning 

upstream. 

Respecfiully s u b m i t t e d ,  

/’ 

TORONTO 

November, 1 9 7 8  
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A P P E N D I X  1 - Petrography 

- Specimen No. - 126-50 (8081) 

Rock name - 

Mineralogy - e s s e n t i a l  - q u a r t z  

b i o t i t e  microgranite, probably of metasomatic o r i g i n  
J 

owing t o  t h e  confused 
and pa tchy  n a t u r e  of 

of r e l a t i v e  pe rcen tages  
was n o t  made 

K- f e l d  s p a r  

p l a g i o c l a s e  t h i s  rock ,  an e s t i m a t e  b i o t i t e  
e p i d o t e  

sphene 
a p a t i t e  

accesso ry  - magnet i te  

Desc r ip t ion  - This  rock  h a s  t h e  minera logica l  composition of  
a q u a r t z  r i c h  grani te ,  b u t  an e,xtremely v a r i a b l e  t e x t u r e  
and g r a i n  s i z e  which suggests t h a t  i t  i s  o f  metamorphic, r a t h e r  
t h a n  igneous origin.  The main p o r t i o n  of t he  rock i s  f i n e  
g ra ined ,  b u t  t h e r e  are o c c a s i o n a l  'porphyroblas t s '  o f  K-feldspar  
up t o  about  5 mm a c r o s s .  
t end  t o  c o n t a i n  small marginal  i n c l u s i o n s  of t h e  o t h e r  rock 
minera ls .  They are  anhedral .  I r r e g u l a r i l y  shaped c l o t s  of 
c lear  and r e l a t i v e l y  coa r se  q u a r t z  mosaic a r e  f a i r l y  f r e q u e n t ,  
and may r e p r e s e n t  o r i g i n a l  d e t r i t a l  qua r t z  fragments i n  a 
sediment. 
b u t  t h e r e  a r e  abundant p l a g i o c l a s e  c r y s t a l s  of i r r e g u l a r  shape, 
up t o  about  1 mm long.  
abundant s m a l l  i n c l u s i o n s  of f r e s h  looking b i o t i t e  f l a k e s .  
The p l a g i o c l a s e  i t s e l f  i s  o therwise  f r e s h .  B i o t i t e ,  i n  t h i s  
rock ,  i s  n o t  evenly  d i s t r i b u t e d ,  b u t  t ends  t o  occur  i n  c l o t s  
and s t r i n g e r s  which a r e  o f t e n  in te rmingled  with some f i n e  
g r a i n e d  ep ido te .  I n  between t h e  r e l a t i v e l y  large c r y s t a l s  o f  
f e l d s p a r ,  and t h e  p a t c h e s  of q u a r t z  mosaic ,  t h e  base of  t h e  
rock  c o n s i s t s  of  a v e r y  f i n e  g ra ined  equ ig ranu la r  smooth s i d e d ,  
mosa ic  of q u a r t z  anhedra ,  in te rmingled  with vary ing  p r o p o r t i o n s  
of p l a g i o c l a s e  and K-feldspar  anhedra,  and d o t t e d  throughout  
by t i n y  f l a k e s  of f r s h  b i o t i t e .  
of magnet i te ,  a p a t i t e  and sphene disseminated through t h e  rock. 
All of t h e  mine ra l s  i n  t h i s  rock a r e  very f r e s h  looking.  

t h e  presence o f  large c r y s t a l s  with a porphyrob la s t i c ,  r a t h e r  
t h a n  t y p i c a l l y  p o r p h y r i t i c  appearance,  t he  abundant i n c l u s i o n s  
of b i o t i t e  w i t h i n  f e l d s p a r ,  and t h e  r a t h e r  uneven d i s t r i b u t i o n  
of t h e  c o n s t i t u e n t  m i n e r a l s ,  a long  with t h e  high p r o p o r t i o n  of  
q u a r t z  and presence  of  c l o t s  o f  r e l a t i v e l y  coa r se  q u a r t z ,  
a l l  combine t o g e t h e r  t o  sugges t  a metamorphic o r i g i n  f o r  t h i s  
rock.  

These are s l i g h t l y  p e r t h i t i c ,  and 

No ve ry  l a r g e  p l a g i o c l a s e  c r y s t a l s  were p r e s e n t ,  

These a r e  t y p i f i e d  by t h e  presence  of  

There are accesso ry  amounts 

The e r r a t i c  v a r i a t i o n s  i n  g r a i n  s i z e  and t e x t u r e ,  
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Specimen No. - 126-51 (8082) 

Rock name - porphyritic olivine basalt, with sedimentary xenolith 
and occasional phenocrysts of nepheline 

- Mineralom - phenocrysts - olivine (largely pseudomorphed) 
clinopyroxene 
nepheline 
plagioclase 

groundmass - plagioclase 
chloritic alteration products 
clinopyroxene 
magnetite 

xenolith - quartz, feldspar, clinopyroxene, 
chlori tic material, iron oxides. 

Description - This is a porphyritic rock, with abunaant small 
phenocrysts of olivine, occasional phenocrysts of clinopyroxene, 
and very sparse phenocrysts of nepheline and plagioclase, set 
in a very fine grained matrix. 
small, finely laminated, sedimentary xenolith. 

It occurs in small, generally rnunded, crystals up to about 
2 mm across, but usually less than 1 mm. The olivine is 
always partly, and frequently completely, replaced by secondary 
minerals. The replacement is predominantly iddingsitic, but the 
iddingsite is intermingled in the cores of the crystals with 
other micaceous and chloritic minerals of varying composition. 
Clinopyroxene phenocrysts are quite sparse, and typically form 
angular anhedra which are characterised by dusky reaction rims 
made up of clinopyroxene of a slightly different composition from 
the crystal core, impregnated by a fine dust of iron oxides. 
Apart from the reaction rims, the clinopyroxene is very fresh. 
Plagioclase phenocrysts are extremely rare, in small angular 
anhedra which are generally untwinned and rather turbid looking. 
They also tend to be surrounded by reaction rims of fine iron 
oxides in some cases, and of bright yellow chloritic material 
in others. A few small phenocrysts of nepheline, ranging from 
euhedral hexagonal, to anhedral, are also present. These are 
turbid, but the turbidity is too fine to be identified. 

It consists of 
a mass of tiny matted needles of plagioclase (which make up 
slightly less than half of the groundmass) throughout which 
are scattered abundant small rounded clots of iddingsitic 
material. These presumably represent original small olivine 
crystals. The groundmass also contains a fairly high 
proportion of small granular clinopyroxene anhedra, and a 
considerable amount of finely disseminated magnetite granules. 
In addition to the compact iddingsitic clots, there is a great 
deal of greenish and brownish, generally chloritic to micaceous, 
material of varying composition, finely disseminated in tiny 

The thin section includes a 

Olivine forms by far the most abundant phenocryst type. 

The groundmass is extremely fine grained. 

(continued overleaf) 



Specimen No. - 126-51 

pa tches  i n t e r s t i t i a l  t o  t h e  p l a g i o c l a s e  needles .  
The t h i n  s e c t i o n  a l s o  c o n t a i n s  s c a t t e r e d ,  i r r e g u l a r i l y  

shaped, p a t c h e s ,  rimmed by i d d i n g s i t i c  m a t e r i a l ,  and f i l l e d  
by m a t e r i a l  o f  similar, b u t  ve ry  s l i g h t l y  d i f f e r e n t  composition. 
These p robab ly  r e p r e s e n t  o r i g i n a l  v e s i c l e s .  

The sed imentary  x e n o l i t h  i s  about  1 c m  long. It  is 
f i n e l y  l amina ted ,  t h e  laminae r e s u l t i n g  from vary ing  p r o p o r t i o n s  
of  t he  c o n s t i t u e n t  minera ls .  The base of t h e  x e n o l i t h  c o n s i s t s  
of a f i n e  g r a i n e d ,  equ ig ranu la r ,  smooth s ided ,  mosa ic  of  q u a r t z  
and f e l d s p a r .  
amounts of  v e r y  f i n e  i r o n  ox ides ,  t i n y  p r i s m a t i c  c r y s t a l s  of  
c l inopyroxene ,  and t i n y  compact pa t ches  of a ye l lowish  c h l o r i t i c  
ma te r i a l .  The c h l o r i t i c  p a t c h e s  become q u i t e  abundant i n  some 
laminae. 

There i s  a n o t h e r  small p a t c h ,  which may r e p r e s e n t  a small 
x e n o l i t h  o f  igneous o r i g i n .  Th i s  is  about  2 mm a c r o s s ,  and now 
c o n s i s t s  v i r t u a l l y  e n t i r e l y  of  ve ry  f i n e l y  massed i r o n  oxides ,  
through which t h e r e  can be f a i n t l y  d iscerned  a few l a t h  shaped 
c r y s t a l s  o f  p l a g i o c l a s e .  

Through t h i s  t h e r e  are disseminated vary ing  
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12305 
12306 
12307 
12308 
12309 

. 12310 
12323 
12326 
12328 
12329 
12330 
12331 
12332 
12333 
12334 
12335 
12336 
12337 
12339 
12340 
12341 
12342 
12343 
12344 
12345 
1214E 
12347 
12348 
12349 
12350 
12351 
12352 
12353 
12354 
12361 
12362 
12371 
12383 
12384 
12385 
5.2386 
12387 
12388 
32389 
12391. 

V A L U E S  

L I S T  OF V A L L E S ’  A N D  TI -€IF? 9 A h K  I N  X F q O M  THE T3P 

U-SILT R A h K  U-NATEG F A h K  FH Q A h K  C O h D  RANK 
P F V  % PP3 x Y MMHO X 

0.2 100 
2.0 e 2  
1.5 7 4  
c.2 1 0 0  

2.5 54 
7.5 36 

1.0 77 
25.0 12 
(2.2 109 
800 33 
5.0 49 

24.0 15 
9 . 0  31 
89.0 5 

16000 3 
5.0 31 
c.2 100 

19.0 21 
6.5 44 

23.0 18 
C.2 100 
1.5 74  
1.5 7 4  
005 E 5  

-4.0 0 
6 . 5  44 
(2.5 F 5  
600 4€ 
2.0 6 2  
C.5 e 5  
1.5 74 

11.0 20 
2.0 6 2  

-0.1 0 
35.0 10 

C.2 1 0 0  - C. 1 0 
1.5 74 
2.5 F 4  

-4.0 0 
-4.0 0 
-4.0 0 
40.0  8 
17.0 23 
7.0 38 

0.1 100 
1.e 53 

-0.1 0 
0.1 133 
0.1 109 
1.E 5 0  
l e e  50  
0.1 100 
0.9 5 6  
‘2.e 64 
0.8 64 
2.1 39 
0.8 6 4  
0.1 100 
(2.1 1 0 0  

- 0 e l  0 

12.5 3 
4 .1  17 

- 0 0 1  0 
2.7 3 3  
3 . 6  7 9  
7.5 25 
4.6 24 
506 P, 
5.0 11 
3.3 2 8  
302 3 1  
0.1 100 
809 6 
1.7 5 3  

-3.1 0 
-0.3 3 
-0.1 3 
-0.1 0 

0.1 1 0 0  
0.1 100 
0.4 7 2  
0.1 3 0 0  
0.4 72 
0.6 67 

-9.1 0 
-0.1 3 

3.e 2 2  
1.9 42  

4.0 1 9  

545 
660  
600 
650 

0 
700 
6 0 0  
550 

2080 
740 

1200 
1725 

750 
430 
450 
600 
725 

0 
455 
500 
3 2 5  

0 
430 
400  
500 
61 0 
5 9 0  
650 
625 
550  
000 
600 
555 

0 
0 
0 
0 

5 4 5  
530 
51.5 
51 0 
400 
400 
355 

0 

39 36 37 37 

6 2  
22 
46 
27 

0 
19 
46 
57 
3 

14 
a 
5 

11 
84 
81 
46 
16 
0 

78 
76 

100 
0 

95 
95 
76 
32  
49 
27 
30 
57 
46 
46  
5 1  

0 
0 
0 
0 

6 2  
65 
68 
70  
95 
95 
97 

0 

HC03 R A N K  
MG/L X 

-0.1 0 

37 

H E A V Y  MINZRAL V A L U i - S  A N C  2 A h K  IN % F R G W  THZ T O P  

S A M P L E  A G  G A N Y  A U  F A N K  LJ-I-M RANK W R A N K  SN RANK 
FPM % PFE? X F F V  9: PPM X PPM $: 

12354 0.1 1 0 0  c 0 2.5 3 3  4 33 L 100 
12362 0.1 1 0 0  2000 5 0  0.2 100 2 100 1 100 
12371 C e 1  100 5 1 C O  105 67  2 100 1 100 

V A L U E S  3 2 - 7 3 3 
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A R E A  1 2 6  FLCW S I T E  P F I h I C  1578  G E O C H E W I C A L  S U R V E Y  

C - T A T I S T I  C A L  SU‘4MARY C F  ALL SAMPLES 

ELEMShT A R o  M E 4 N  S T f  D Z V  C E 3 Y  M E A N  LN D E V  R A N G E  S V F L S  <DET LIM 
M I N  M A X  

H C G 3  141.7 34.4 137.3 1.3 70.1 2300 0 37 

A t  0.1 0.0 3.1 1.0 0.1 0.1 3 

A U  100205 14lC.7 103.0 6S.2 5 0 0  2000.0 2 

U - H Y  1.4 1.2 0. 9 3.8 0.2 2.5 3 

W 2.7 1.7 2.5 1 . 5  2.0 4. 0 3 

SN 1.0 C. 0 1.0 1.0 l o 0  100 - 7 

D E V I A T I C N S  F G C M  V F P h S  Z V P L L E S  A h C  X FROM T O P  CF GRQUP 

E L E M E N T  WEAN-3 C E V  M F A h - 7  I ) E V  W E A N  MEAN+l C E V  Y E A N + 2  DEV 
V4LUE ”/. VALUE X VALUE % V4LUE x V A L U E  X 

u-s -44.  6 0 --15.5 9 13.6 23 42.7 5 71.8 5 A R I T H  
u- s 0.1 4 0 3  C.5 7 7  3.3 4 9  2002 18 124.2 3 L O G  

u-w 
U- vl 

PH 
PH 

COhD 
Coho 

HCC3 
H C G 3  

A G  
A G  

AU - 
A U  

U- HFJl 
U- I-M 

w 
W 

SN 
SN 

0.1 I O C  
0.1 r o o  

-0.3 0 
0.1 1 o c  

0.4 1 0 0  
1.1 1 9 0  

1.0 I C C ?  
1.3 IOCI 

2.7 33 
2.5 3 3  

1.0 100 1.0 100 
1.0 100 1.0 r o o  

4.9 1 1  7.6 
4.4 14 21.5 

7 0 7  16 8. 1 
7.7 16 8.1 

471.0 e 1305.9 
849.0 8 123002 

176.1 11 210.5 

0.1 0 O s l  
0.1 0 0.1 

2413.2 0 3823r9  
691 7 2 0478482 3 

2.0 0 3 . 7  
3.5 0 12. I 

3.8 33  5.0 
3.8 3 3  5.6 

1.0 100  1.0 
1.0 100 1.0 

1780 1 8 230.9 
5 
0 

0 
0 

0 
0 

0 
0 

0 
0 

100 
100 

A R  I T H  
L O G  

A R I T H  
LOG 

A R I T H  
LOG 

A R  I T H  
L O G  

AR I f H  
L O G  

A R I T H  
L O G  

A R I T H  
L O G  

A R I T H  
LOG 

A R I T H  
L O G  
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P R E P  126  F L Z N  ZIT? F f i I N I C  1978 G F O C I - E V I C A L  SUPVEY 

PH -0.36 
c5-c9 

33 

CCNO -0.12 
5 0 - 6 0  

2 3  

H C 3 3  - 0 0 1 9  
0-5C 

3 3  



A R E A  526 FLCW S l T Z  PPIhIC I F 7 8  G F C C H E M I C A L  E U R V Z Y  

U S H ? S T C G Z 9 V  A h 0  CUMULPTIVE F R E Q U E N C Y  

I N T F R V  SANPLES CLtJ  FP 
P F Y  3 

€5 

3 

x 

0.50 

1.00 

2.03 
3 

2 
2. 50 

3.50 - 
0 

9.00 
2 

L 

9 e  0 0  
2 

t o o  00 

1 

0 

0 

? 

1 

Q 

2 

1 

0 

4 

rcI 

72.50  

14.00 

16 .00  

18. 00 

20.00 

I 220 50 

25. 00 

2 8 ~ 0 0  

72.00 

99999.00 

T O T A L  SAMPLES= 

+ 
+ 

5.3 a 2 &  + 
+ 

+ 
+ 

+ 
+ 

+ 

- 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
T O  160.0 
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A c F A  1 2 5  FLCiw SIfE P F I h I C  1578 GEDCHEMICAL SUPVEY 

1J ml HISTOGGPV AhD C U M U L A T I V ?  FRFOUI-INCY 

XNTFi7V SAVPLES 
PPB 

(- 0.20 

0.40 

0.50 

0 .60  

O e E O  

1.00 

1.20 

l.€O 

2.00  

2. 50 

3.20 

4 0  00 

so 00 

Em 2 0  

8 .00  

ao*oo 
12.59 

9 6.00 

200 00 

25.00 

320 00 

40.00 

50.  0 0  

'- 

630 ao 
80.00 

t O O . O O  

Si9999m00 

3 9  

0 

2 

0 

1 

4 

0 

0 

5 

2 

x 
4 

3 

2 

0 

P 
3 

T O T A L  SAMPLES= 

!. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

47.22 + 

61.11 + 
€ 6 a 6 7  

E 9 a 4 4  

F o e 5 6  

F e o ! 3 9  

c4ea4 

94644 

47.22 

<K Wrf 
+ 

+ 
+ 

+ 
+ 
+ 

+ 

l C C a O C  

~ 0 0 0 0 0  

I C O O O O  

' I c o o o o  
z c o o o o  

iCOoOC 

l @ O o O O  

+ 
+ 

Z C O o O O  + 
X C O S O O  + 
36 V 4 L U ' I S  < DETr .CT IDN = 1 0  RANGE= 0.11 T O  12.5 
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AF\EA 123 FLCW 3 l T F  P C I ~ V I C  197a GECCHIMICAL SUHVFY 

PH HISTCIG+?Akr AND C U M U L A T I V E  F Z Y Q U F N C Y  

I iJTiZ?V SAHFL'S C C C  F ?  
x 

0 

0 

1 

3 

2 

r 4.00 

6.70 

6. E 0  

6, co 
7.00 

3 
70 3 0 

4 

?. 

Q 

2 

4 

70 20 

7 e 3 3  

7 0  40 

7.50  

7.60 
1 

7 0  70  

7 .  A 0  
1 

7.90 
2 

0 
8.00  

a. 10 
2 

f 

ff- 3 
8.20 

8 a  30 

0.40 

8 - 5 0  

13s 60 

P.0 7 0  

0 

0 

0 

0 
8- ao 

9 e  10 
0 

999s90 0.3 

TDTAL SAMPLES= 

C O O C  

o o o c  

2 e 7 0  

1 c 0 R ?. 

1 E e Z . 2  

2 4 0 7 2  

7 5 0 1 4  

+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

8.3 

I 
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A F F A  125 FLtW S I T '  P C I F J I C  1978 GEOCHEMICAL S U Q V Z Y  - 16 - 
COND H I S 7 r 3 C ? A V  AND C U N C ) L A T I V Z  FREQUENCY 

I N T E Q V  SAYPLES C U F  F? 
MMHO x 

t 0 
225.  00 0.09 

250.00 0.02 
0 

280 .00  

320.00 

360. 00  

400.00 

450.00 

500.00  

560 00 

630.00 

73.00 00 

800.00  

900.00 

1000.00 

7 250.00 

1400.00 

630.03 

2 0 0 0 0 0 0  

0 

0 
0000 

0.09 
2 

5 0 4 1  

91 s p 9  
0 

+ 

25000  0 0  1 G O e O G  

3200.00 l @ O o O C  

4 300.00 l C O o 0 0  

5000.00  1coooc)  

0 

0 

0 

0 

0 

0 

0 

63000 09 l ~ ' ( 3 a o G  

8000.00  3 0 O C C 3  

9 0 0 0 .  00  x 000 3 c  

99999.00 I O O a O O  

T O T A L  SAMPLES= 3 7  VALI!* :S < D * - : T f C T I C N  = 0 QANG&= 325.0 T O  200000  

+ 
+ 
4- 

. .. 
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- 1 7 - '  4PEA ?26 FLCb S I T E  PcIhIC 1 5 7 8  G E O C H E M I C A L  S U R V E Y  

H C i J 3  H I S T O G r ) A V  A Y D  CUVULA?IVZ FHF'QUENCY 

Z N T E R V  S A M P L E S  CUR F R  
YG/L  x 

I o O O  r g000 
0 

5 

5 

2 0  

7 

0 

2 

1 

0 

b 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
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AREA 126 FLOn SITE PRINIC 1978 GEOCHEMICAL SURVEY - 1 8  - 
S C A T T E R G R I M  4 N D  L I N E I I R  REGRESSION O f  U - W  V S  PH 

1 I 

20.0- 

12.0- 

7. s- 

r 

2.8- 

0 

1.6- 

U-U 
PPB 
1.0- - 

I 
5 .0  

PH 1 
5.5  

1 
6.0 

I 

I 
607 

- I 1 

- 

0 

26 SETS USED--VALUES<DETECTION: 0 PH 10 U-WA-COR COEF= O-SO--PREDICT 25X 



- 
- 19 - 

I 
35.0- 

ARE4 126 FLCW SITE P R I N I C  1978 GEOCHEMIC4L SURVEY 
SCATTERGRAH AND L I N E A R  REGRESSION OF U-W V S  COND 

I 

20.0- 

L Z . 0 -  

7.5- 

4.4- 

2- 8- 

0 

1-6- 

U-k' 
P P 0  
1.0- 

1 
150-0 

COND I 
240- 0 

I I 

I 

* 
I 

1100-0 

* 
1800,O 

1 

I 

I 
3000.0 

0- 

- 
I 

4900.0 

26 SETS USED--V4LUES<DETECT iON: 0 COND 10 U-W--COR COEF=-O, 14--PREDICT 2% 



I 
4900-0- 

AREA 126 FLOW S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY - 2 0  - 
S C 4 T T E R G R 4 M  4 N D  L I N E 4 R  R E G R E S S I O N  OF COND V S  PH 

I 

r 

3000.0- 

1 8 0 0 m O -  

110 0 u- 

650.0- 

0 

400-Q- 

240-0- 

C O N D  
HMHO 

150-0- 
I P H  I 

5 ,  5 6 - 0  
I 

5 - 0  

37 S E T S  USED--VALUES<DETECTfON: 0 PH 0 CONb--CClR C O E F = - 0 ~ 4 3 - - P R E D I C T  18% 
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- 21 - ARE4 126 FLOM SITE P R I N l C  1978 GEOCHEHICIL SURVEY 
SCATTERGRAM AND LINEAR REGRESSION O f  U-W VS U-S 

0 

II: 

I 
35.0- 

f 

20.0- 

12.0- 

7 - 5 -  

pl 

4.4- 

0 

* 
2- 8- 

1-6- 

U-W 
PPB 

I 
- €00- 

I 

* 
* 

t 

* * 

1 I 

* 

A . f  * 4 

- 1 1 I 

f n - 
I L LOO*( 

20 SETS USED--VALUE S<DETECTION: 6 U-S 10 UrW--COR COEf=-0*32--PRfDICT 10% 

1-  
400,O 

1- 
55.0 150.0 

u-s I P'SSH I - l:o 2-8 7 - 5  20.3 

. .  . 
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ARE4 126 FLOW SITE PRINEC 1978 GEOCHEMIC4L SURVEY - 22  - 

SCATTERGRAM AND LXNEAR REGRESSION OF HC03 V S  COND 

t I I I I I 1 0 310-0- 

F 

19 0.0- 

150,0--. - 

I 

120-0- 

* * 

HC03 
MG/L 

- 
I 

4900-0 
I 

3000 .) 0 
I 

1800-0 
I 

I 55-0- 0 I COND 1 MMHO 1 1 
1100,o 150.0 240 - 0 400 rn 0 650-0  

37 SETS USED--VALUES<DETECTIUN: 0 COND 0 HC03-ICOR COEF= 0-52--PREDICT 27% 



- 23 -' *- AREA 126 FLOW' I T E  
SCATTERGRAM AND LINEAR REGRESSION Of HC03 V S  PH 

I 
310.0- 

240,O- 

190.0- 

1 

150.0- 

0 

f- 
I 

120.0- 

70.0- 

Hf03 
HG/L 

- PH I I 
5 - 0  5.5 

55-0- 

I 

* \  

I 
6-  0 

I - I 

t 

1 
6- 7 

1 -  
9.0 

- 
10-0 I 

37 SETS USED--VILUES<DETECT ION: 0 PH 0 H C O ~ F - C O R  COEF=-Os59--PREDICT 34% 



.- 
- 24 - AREA 126 FLOW S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY 

SCATTERGRAM 4ND L I N E A R  REGRESSION O F  HC03 V S  U-W 

I 
31000- 

r 

24000- 

t * * 

I 

4 

* 

0 
150-0- 

* 

120.0- 

u-w I 
10 

1 

* 
I 

It 

* 

* 

I 
2.8 

I '  - 1 I I I 

t 

I 

- 

I 

* 
I 

* 
I 

- 
1 

35-0 
I 

2000  
I 

1200 
1 

7 0 5  
I 

4.4 
26 SETS USED--V4LUES<DETECT ION: 10 U-W 0 H f 0 3 - C O R  COEF=-O044--PREDICT 19% 

- 



- 
- 25 - AREA 126 FLON S I T E  P R I N I C  1978 GEOCHEMICAL SURVEY 

SC4TTERGR4H A N D  L I N E 4 R  REGRESSION OF K O 3  V S  U-S 

I 
31 00 0- 

I 

F 

26000- 

t 

,T t 

120.0- * * 
* 

7000- 

HCU3 
MG/L 
5500- 

,- U- 
100 

1 
2 . 0  

1 I - I I I 

* 
t rp: * 

e * 

* 

* 

I 
20.0 

M I  
7.5 

28 SETS USED--VALUES<DETECTION: 6 U-S 

- -  

- 
1 

110000 
I 

- 
600 O 

I -  - 
150-0  

I 
55.0 

0 HC03--COR COEF=-O, 14--PREOI CT 2% 
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P A C 2  : 

AREA 126 L A K E  SIT?-: P K I Y I C  1 5 7 8  GEOCHE%ICAL S U R V E Y  

LIST OF V A L U L S  AND TI-ZIR R A h K  I N  X F R O P  THE T O P  

SAMPLE U S I L T  RANK U W A T I - F  K A N K  PJH 9 A N K  C O N 0  RANK H C 0 3  R k N K  
PPY x FPE? % x MMHO X M G / L  X r 

12302 
X 2302 
12303 
12304 
12321 
‘12322 
12324 
12325 
1232 7 
12338 
32381 
3 2382 
I2390 

0.9 0 
4.0 67 
5 0 5  5 0  

0 0 2  100 
3.0 92 
7.0 4 2  
9.5 25 

28.0 17 
3.5 7 5  
9.0 92 

43.0 8 
700 4 2  

4.5 5 8  

O r a l  100 7.3 100 
0.3 7 7  7 0 3  92  
1.e 38 7.8 46 
O e S  6 2  7.3 9 2  
2.0 31 8.8 15 
2.4 2 3  8.8 15 
3.9 5 4  704  6 5  
3.00 46 7.5 54 

300 9 7.9 3 8  
0.1 100 7.3  92 
30: I30 7.4 6F 
0 0 7  7 7  8.3 23 

2.8 1 5  8.1 31 

325 
355  
650  
545 
675 
6 7 5  
475 
425 
400 
550 
5 0 0  
385 
390 

92 83.1 69 
85 113.0 46 
23 102.0 5 4  
38 114.0 3 E  
15 139.0 23 
‘15 156.0 @ 
54 54.1 1 0 0  
62 57.5 7 7  
69 57.0 8 5  
31 54.4 9 2  
46 146.0 IS 
77  118.0 2 1  

x 00 8T.4 62 

VALUES 92 0 3  13 a 3  13 
I 

H E A V Y  M I N E R A L  VALUFS A N C  R A h K  Ih’ X F ? O M  THE T O P  

W R A N K  SN RANK S A M P L Z  AG R 4 N K  A U  E A h K  U-HW R A N K  
P P M  ‘x P P M  X PPM x OPE? X PFM $: I‘ 

VALUES 0 
(.’’ 

@ 0 0 0 

i r  



A R E A  !26 L A K E  S I T E  P F I N I C  1978 G E O C H E M I C A L  S U R V E Y  - 27- 
S T A T I S T I C A L  SUMMARY CF ALL S A M P L E S  

ELEMFNT AR. M E A N  STT> C T V  C E C M  M F A K  L N  D E V  P A N G E  S V P L S  <DET L I M  . 
M I N  M A X  

u w  1.2 1.1 0.7 3.7 0.1 3.0 13 

PH 7.0 0.6 7.7 1.1. 7.0 8.8 13 

C O N 3  48105  !31).7 465.2 1.3 300.0 675.0 13 

H C 3 3  sa. 6 360 2 92. 1 1.5 54.11 156.0 13 

AC 0.0 0 . 3  0.0 0 . C  0. 0 0.0 0 

A U  9.0 C. 0 0.0 0.0 0.0 0.0 0 

U HM 0 . 0  0.0 0.0 0.0 0.0  9.0 0 

w 0.0 0.0 000 000 0. 0 0.0 0 

SN 0.0 0. 0 0.0 0.0 0.0 0.0 0 

D E V I A T I O N S  F R C M  V r A h S  V A L b E S  A k D  4: FROM TQF (IF GGOUP 

E LE ME NT 

u s  
u s  
u w  
u w  e-- 

P H  
PH 

C O N 0  
COND 

H C 0 3  
H C C 3  

A G  
A G  

A U  
A U  

U HM 
u . H Y  

W 
I 

SN 
SN 

. G o 9  0 
9.n 9 Q Q  

6.6 1Cn 
6.7 1.00 

220.2 100 
26803 1 0 0  

26.2 100 
420’1 1 c o  

-0.0 c 
0.0 0 

-0.0 c) 
0.0 0 

-0.0 0 
3.0 9 

, 0 0 0  0 
0. 0 0 

-0.0 0 
0.0 0 

Y E P h  1 DEV 
VALUE % 

Go’ 77 
0.2 77 

7.2 92 
7.2 a2 

35C.E e 5  
353.3 8 5  

62.a 6 9  
E2.2 69 

0.0 0 
c o o  0 

C O O  0 
000 0 

C.C 3 
0.9 0 

0.0 0 
000 0 

9.0 0 
0.0 0 

WE. A N  
V4LUF x 

9 0 4  25 
4.2 5 8  

5.2 38 
007 6 2  

7 0 8  46 
7.7 46 

481.5 46 
4e5.2 54 

4 f l . d  54 
42.1 54 

0.0 0 
0.0 0 

9.0 0 
0.0 0 

000 0 
0.0 0 

0.0 0 
0.0 0 

0.0 0 
0.3 Cl 

M E A N + 1  CEV 
V A L U E  X 

2203 17 
18.2 I7 

2.3 23 
2.4 15 

8.3 15 
8.3 f s  

61202 23 
612.5 23 

134.e 23 
136.3 23 

0.0 . 0 
0.0 0 

0.0 0 
0.0 0 

0.0 0 
0.0 0 

0 .0  0 
0.0 0 

0.0 0 
0 0 0  0 

MEAN+E DZV 
V A L U E  9L 

35.2 8 
79.7 0 

3.3 0 
9.1 0 

809 0 
9.0 0 

742.9 0 
806.5 0 

171.0 0 
201.8 0 

0.0 0 
0.0 0 

0.0 0 
0.0 0 

0.0 0 
0.0 0 

0 . 0  0 
0.0 0 

0 .0  0 
0.0 0 

A R I T H  
L O G  

A P I T H  
L O G  

A R I T H  
L O G  

A R I T H  
L O G  

A R I T H  
L O G  

A R I T H  
L O G  

A P I T H  
L O G  

ARITH 
L O G  

A R I  T t l  
COG 

A R I T H  
L O G  
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AREA 126 L P K E  2 1 7 5  F F I h I C  1978 G E O C P E P I C A L  S U R V E Y  - 28  - * '  

C O R R E L A T I C N  C C k : F F I C I E N T S e L E V E L  gF SIGNIFTCNCEe NUMBER O F  S A M P L E S  

.,- 



). A H E A  12 6 LPKZ Sfl?? P F ! X ~ : C  i s 7 8  GEOCHEMICAL SUQVFV 
29 - 

I U - S  H I S T O G F L K  A N D  C U M U L A T I V Z  FRKQUENCY 

I N T E R V  SAWPLFS C U M  F'? 
PFW x 

2.50 

3s 00 

5.00 

5.50 

6 s  0 0  

7 . 0 0  
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APPENDIX 3 

GUIDE TO THE STATISTICAL REPORT 

LIST OF VALUES AND RANK.  
The Sample Number is f o l l o w e d  by t h e  measured a n a l y t i c a l  v a l u e  
and % Rank for each e l e m e n t  or p a r a m e t e r .  For measured v a l u e s  
below t h e  d e t e c t i o n  l i m i t ,  t h e  a s s i g n e d  v a l u e  is 1/2  of t h e  
d e t e c t i o n  l i m i t .  A - s i g n  i n d i c a t e s  t h a t  no  a n a l y t i c a l  v a l u e  
is ava i lab le .  The number of samples  w i t h  v a l u e s  f o r  a g i v e n  
e lement  is g i v e n  a t  t h e  end of t h e  t a b l e .  
The Rank s p e c i f i e s  t h e  p o s i t i o n  of t h e  c o r r e s p o n d i n g  measured 
v a l u e  i n  a s e q u e n c e  from t h e  h i g h e s t  t o  t h e  lowest v a l u e s ;  
i t  is  g i v e n  i n  % o f  t h e  number of v a l u e s  f o r  t h a t  e l emen t  t o  
t h e  n e a r e s t  i n t e g e r .  For example i f  t h e r e  are 55 s a m p l e s ,  
a l l  v a l u e s  below d e t e c t i o n  are ranked  100 ( t h e r e  are  no lower  
v a l u e s ) .  The h i g h e s t  v a l u e  is ranked  2 (1 .  sample is  2% o f  55) 
M i s s i n g  v a l u e s  are  g i v e n  0 r a n k .  

2 .  STATISTICAL SUMMARY TABLE. 
For Element  E w i t h  N v a l u e s  

a) AR ( A r i t h m e t i c )  MEAN: MA=x=, 1 C E  
N 

b )  STD DEV ( S t a n d a r d  D e v i a t i o n ) :  
N - 1  

d )  LN DEV ( D e v i a t i o n  of  t h e  L o g a r i t h m s ) :  

I n  t h e  f o r m u l a s  I n  i n d i c a t e s  t h e  N a t u r a l  Loga r i thm,  Exp t h e  
e x p o n e n t i a l  f u n c t i o n .  
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T h e  Geometric Mean and Logari thmic Dev ia t ion  are expressed  
i n  t h e  same measuring u n i t s  a s  t h e  cor responding  a r i t h m e t i c  
pa rame te r s .  

e)  The RANGE g i v e s  t h e  Minimum and Maximum v a l u e s  

9) SMPLS is t h e  t o t a l  number of samples w i t h  v a l u e s  f o r  t h e  
e lement  ( i n c l u d i n g  below d e t e c t i o n )  

g) ( D E T  LIM i n d i c a t e s  how many of t h e  sample v a l u e s  a r e  below 
t h e  d e t e c t i o n  l i m i t .  

3. DEVIATIONS FROM THE MEANS. 
T h e  t a b l e  g i v e s  t h e  VALUE of t h e  MEAN and a t  1 and 2 d e v i a t i o n s  

Ma- below ,and above ' t h e  mean -She %;" indica tes -  , t he_  RANK %Sf. Such . t i  

v a l u e ,  or w h a t  pe rcen tage  of the-measured va luessbould  be ' 3 

above i t .  The d e v i a t i o n s a r e  g iven  for both  t h e  A r i t h m e t i c  
(ARITH) and Logar i thmic  (LOG) paramete r s .  A l l  Values are 
expressed  i n  t h e  same measuring u n i t s .  
Example. Given MA = 10 .0  ppm 

SD 1 1 5 . 0  ppm 
MG = 7.0 I n  (MG) = 1 . 9 5  
LD - 2 . 0  I n  (LD) = 0 . 6 9  

- 
For Mean + 2 DEV 
A R I T H  - VALUE is  10 + 2 x 15 = 40 ppm 
LOG - VALUE is Exp I n  (MG) + 2 x I n  (LD) = Exp ( 3 . 3 3 )  = 28 ppm 

The LOG v a l u e  could a l s o  be computed d i r e c t l y  i n  t r u e  u n i t s :  

[ 3 
v = MG x ( L D ) ~  = 7 x 4 = 28 

4 .  HISTOGRAM AND CUMULATIVE FREQUENCY. 
T h e  INTERVAL l i m i t s  v a l u e s ,  t h e  number of SAMPLES i n  each i n t e r v a l  
and t h e  Cumulat ive Frequency a r e  p r i n t e d .  The scaled Bar Diagram 
(****) i l l u s t r a t e  t h e  number of samples i n  t h e  i n t e r v a l .  
T h e  .+ p l o t s  t h e  Cumulative Frequency Curve, r i s i n g  t o  100% a t  
t h e  r i g h t .  The Number of Samples, t h e  number below t h e  d e t e c t i o n  
l i m i t  and t h e  Minimum and Maximum v a l u e s  are shown i n  t h e  l a s t  
l i n e .  

5. CORRELATION COEFFICIENTS. 
T h e  t a b l e  c o n s i s t s  of c e l l s  f o r  p a i r s  of e l e m e n t s .  I n  each 
ce l l  t h e  f i r s t  v a l u e  is t h e  L inea r  C o r r e l a t i o n  C o e f f i c i e n t  
f o r  t h e  p a i r .  The second l i n e  is t h e  r ange  of t h e  l e v e l  of 
s i g n i f i c a n c e ;  i t  i n d i c a t e s  t h e  % p r o b a b i l i t y  t h a t  t h e  
c o r r e l a t i o n  is due t o  causes  o t h e r  t h a n  random measuring 
e r r o r s  and is  computed by a modified S t u d e n t - t  t es t  a t  t h e  
50, 60 ,  80, 90 ,  9 5  and 99% l e v e l s ,  
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A 0-50 range means t h a t  t h e r e  is b e t t e r  t h a n  50% chance  t h a t  
t h e  c o r r e l a t i o n  i s  caused by random e r r o r s .  
A 99-** range  means t h a t  t h e r e  is l e s s  than 1% p r o b a b i l i t y  
t h a t  errors c a u s e  t h e  c o r r e l a t i o n ,  or t h a t  t h e r e  is b e t t e r  
than 99% c e r t a i n t y  t h a t  t h e  c o e f f i c i e n t  r e f l e c t s  t h e  t r u e  
behaviour of t h e  d a t a .  
The t h i r d  v a l u e  i n  t h e  c e l l  i n d i c a t e s  t h e  number of samples  
i n  t h e  p a i r ,  i n c l u d i n g  v a l u e s  below d e t e c t i o n .  

- 
For N p a i r s  of elementsX and Y w i t h  means X and 7 and 
d e v i a t i o n s  SX and sY, t h e  c o r r e l a t i o n  c o e f f i c i e n t  R is 

R = Z X Y  - N ?iy 
N . SX . SY 

6 .  SCATTERGRAM AND LINEAR REGRESSION. 
For selected p a i r s  of  e lements  t h e  v a l u e s  are  p l o t t e d  i n  t h e  
s c a t t e r g r a m  u s i n g  l o g a r i t h m i c  scales  on both axes ;  t h e  l a b e l s  
are i n  t r u e  measuring u n i t s .  An * i n d i c a t e s  one occur rance  
of a p a i r  of v a l u e s ,  a 2 is f o r  t w o  p a i r s  a t  t h e  same p o s i t i o n ,  
3 f o r  t h r e e  p a i r s ,  e t c .  up  t o  9 .  For t e n  or more p a i r s  a + 
is used .  
The l i n e a r  r e g r e s s i o n  is  computed assuming e r rors  i n  both  
e l e m e n t s ,  t h u s  t h e  f i t  minimizes t h e  sum of t h e  d i s t a n c e s  
from t h e  occur rances  t o  t h e  r e g r e s s i o n  l i n e .  
Two p o s s i b l e  f i t s  r e s u l t ,  t h e  more l o g i c a l  be ing  shown by 

The l a s t  l i n e  i n  t h e  page s p e c i f i e s  t h e  number of s e t s  of 
p a i r s  p l o t t e d ,  t h e  a d d i t i o n a l  number of v a l u e s  f o r  each 
e l e m e n t  below t h e  d e t e c t i o n  l i m i t  ( n o t  p l o t t e d ) ,  t h e  l i n e a r  
c o r r e l a t i o n  c o e f f i c i e n t  f o r  t h e  p l o t t e d  v a l u e s  and t h e  
pe rcen tage  of t h e  v a l u e s  w h i c h  c a n  be p r e d i c t e d  from t h e  
c o r r e l a t i o n .  

t h e  r e g r e s s i o n  l i n e .  . -  
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APPENDIX 4 

LABORATORY PROCEDURES 

A l l  a n a l y t i c a l  d e t e r m i n a t i o n s  w e r e  done by Chemex Labs. 

L t d .  i n  Vancouver, B.C.  A n a l y t i c a l  methods f o r  uranium, a s  

w e l l  a s  f o r  Sn, W ,  Ag, and A u  p r e s e n t l y  be ing  used a t  Chemex 

are as  f o l l o w s :  

a )  Sediment samples - d r i e d  a t  6OoC and screened  t o  - 
80 mesh. Coarse mater ia l  i s  r e t a i n e d  i f  t h e  screened  f r a c t i o n  

i s  s m a l l .  A 0.25 gm sample o f  - 80 mesh m a t e r i a l  i s  weighed 

i n t o  a 1 0 0  m l  pyrex  beaker .  The sample i s  ashed a t  55OOC t o  

remove o r g a n i c s .  The ashed r e s i d u e  i s  d i g e s t e d  i n  5 rnls 

4 M  HNO and t aken  t o  d ryness  t w i c e .  The r e s i d u e  i s  leached  

i n  50 rnls HN03. 

A few m i c r o l i t r e s  of t h e  c lear  s o l u c t i o n  i s  t r a n s f e r r e d  by 

m i c r o p i p e t t e  t o  a p la t inum d i s h .  The sample i s  evapora ted  

3 
The s o l u t i o n  i s  s w i r l e d  and allowed t o  se t t le .  

t o  d r y n e s s  and fused  w i t h  a 0.50 gm t a b l e t  o f  ca rbona te  - 

f l u o r i d e  f l u x  a t  650OC. The fused  d i s c  i s  removed from t h e  

p l a t i n u m  d i s h  and uranium f l u o r e s c e n c e  is  determined u s i n g  a 

G . K .  Turner  I11 Fluorometer  o r  Jannel l -Ash 26-000  Fluorometer .  

D e t e c t i o n  l i m i t  i s  0 . 5 0  ppm U ,  and t h e  upper l i m i t  of t h e  
e 

a n a l y t i c a l  method i s  4 0 0  ppm U.  

Assay methods (as  % U 0 ) are  a s  fo l lows :  3 8  
- .- 1 gram of homogenized sample p u l p  i s  weighed i n t o  a 

T e f l o n  d i s h  and d i g e s t e d  wi th  1 0  rnls 5 2 %  HF, 

and 5 rnls conc. HN03 t o  d ryness .  

5 rnls 7 0 %  H C 1 0 4  

The r e s i d u e  is  d i s s o l v e d  i n  

25 rnls 9 M  HC1.  The uranium i s  s e p a r a t e d  from i n t e r f e r i n g  

e l emen t s  by an ion  exchange procedures .  The absorbed uranium 

i s  e l u t e d  from t h e  r e s i n  and a s u i t a b l e  p o r t i o n  of  t h e  
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uranium b e a r i n g  s o l u t i o n  i s  reduced,  f i l t e r e d  and then  

complexed u s i n g  Arsenazo I11 r e a g e n t .  Absorbance i s  

measured u s i n g  "Spec t ron ic  700"  Spectrophotometer .  

c o n c e n t r a t i o n  i s  e v a l u a t e d  by co r re l a t ion  wi th  a s t a n d a r d  

r e f e r e n c e  curve .  Concen t r a t ion  r ange  0 . 0 0 1 %  U 0 t o  1 0 . 0 %  

'3'8. 

The U308 

3 8  

b )  Water samples - a 7 5  m l  a l i q u o t  o f  t h e  w a t e r  sample 

is  t r a n s f e r r e d  t o  a c l ea r  1 0 0  m l  py rex  beaker .  Three m l  of 

c o n c e n t r a t e d  HN03 i s  added and t h e  s o l u t i o n  i s  evapora ted  

t o  d ryness  a t  l o w  uniform t empera tu re .  The d r y  r e s i d u e  a f t e r  

a s h i n g  i s  d i s s o l v e d  i n  3 m l  of w a r m  4 M  HN03. 

t h e  d i s s o l v e d  r e s i d u e  i s  t r a n s f e r r e d  t o  a s m a l l  p la t inum 

d i s h ,  d r i e d ,  and fused  w i t h  a 0 . 5 0  gm t ab le t  of ca rbona te -  

An a l i q u o t  of 

f l u o r i d e  f l u x  a t  650OC. The fused  d i s c  is  removed from t h e  

p l a t inum d i s h  and uranium f l u o r e s c e n c e  i s  determined us ing  

a G.K.  Turner  I11 Flurometer  o r  J a r r e l l - A s h  26-000 F lurometer .  

De tec t ion  l i m i t  i s  0 . 2 0  ppb U. I f  quenching by manganese 

o r  o t h e r  i n t e r f e r r i n g  me ta l s  i s  s u s p e c t e d  du r ing  f u s i o n ,  

a new a l i q u o t  of t h e  d i s s o l v e d  r e s i d u e  i s  d i l u t e d  8 X and 

t h e n  fused .  T h i s  p r o c e s s  r a i s e s  t h e  d e t e c t i o n  l i m i t  t o  

4 . 0  ppb U. 

Bicarbonate  a l k a n i t y  of t h e  w a t e r  samples w a s  c a l c u l a t e d  

a t  Chemex by t i t r a t i n g  s t a n d a r d i z e d  H 

a l i q u o t  of  t h e  sample. The b i c a r b o n a t e  a l k a l i n i t y  was then  

c a l c u l a t e d  acco rd ing  t o  "Standard  Methods for t h e  Examination 

of Waters and Waste Waters" 1 4 t h  e d ,  pp.278-282. 

SO4 a g a i n s t  a known 2 

c)  Heavy M i n e r a l  samples - d r i e d  and screened  t o  s e p a r a t e  

-20  mesh mater ia l .  The t o t a l  -20  and +20 mesh m a t e r i a l  i s  



i A- 6 

weighed. The heavy m i n e r a l s  are s e p a r a t e d  from t h e  -20 mesh 

f r ac t ion  u s i n g  te t rabaromethane  ( S . G .  2 . 9 6 ) .  The weight  of 

t h e  d r i e d  l i g h t  and heavy f r a c t i o n s  i s  recorded  and t h e  

l i g h t s  are  d i sca rded .  A sma l l  f r a c t i o n  of t h e  heavy m i n e r a l s  

i s  removed and r e t u r n e d  t o  Canadian Oxy f o r  microscopic  

examination. The remaining heavy mine ra l  f r a c t i o n  i s  hand 

p u l v e r i z e d  and homogenized b e f o r e  a n a l y s i n g  f o r  U ,  Sn, W, 

Ag & Au. 

1) Tin d e t e r m i n a t i o n  - 1 gm sample. Amonium i o d i d e  s u b l i m a t i o n  - 
e x t r a c t i o n  o f  s t annous  i o d i d e  and atomic a b s o r p t i o n  a n a l y s i s  

(lppm d e t e c t i o n )  

2 )  Tungsten d e t e r m i n a t i o n  - 0 . 2 0  gm sample. Fusion fo l lowed 

by c a l o m e t r i c  a n a l y s i s  o f  t u n g s t e n  u s i n g  z i n c  d i t h i o l  p rocedure  

(4ppm d e t e c t i o n )  

3) Ashing and 4M H N 0 3  

d i g e s t i o n .  F luo romet r i c  a n a l y s i s  t o  0 .5  ppm. Without a s h i n g  a 

p e r c h l o r i c  - n i t r i c  a c i d  d i g e s t i o n  i s  r e q u i r e d .  

4 )  S i l v e r  d e t e r m i n a t i o n  - 0 . 5 0  gram sample. H C 1 0 4 -  HN03 

d i g e s t i o n .  Cor rec t ed  atomic a b s o r p t i o n  a n a l y s i s  t o  0 . 2  ppm. 

5)  Gold d e t e r m i n a t i o n  - 5 . 0 0  qm sample. Ashing and aqua r e g i a  

d i g e s t i o n  ( t w i c e ) .  E x t r a c t i o n  w i t h  H B r  - M I B K .  E x t r a c t  

ana lysed  by atomic a b s o r p t i o n  ( d e t e c t i o n  15  p p b ) .  

Uranium d e t e r m i n a t i o n  - 0 . 2 5  qm sample. 
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