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GEOCHEMICAL SURVEY OF TREN #2 MINERAL CLAIM 
- LA FRANCE CREEK. NELSON MINING DISTRICT 

This r e p o r t  descr ibes t h e  geochemical sampl ing technique used and discusses 

the r e s u l t s  ob ta ined  on one o f  the  f o u r  c la ims,  t h e  Tren #2. The survey was 

recommended by  the  w r i t e r  as a s u i t a b l e  technique t o  p i n p o i n t  s u i t a b l e  areas 

f o r  de t a i  l e d  exp l  o r a t i  on. 

The r e p o r t  was requested by the  c l a i m  owner, M r .  R.G. Trenaman o f  4399 Eagle 

Nest Crescent, P r ince  George, B.C., f o rmer l y  Box 608 Creston, B.C., t o  be used 

i n  p a r t i a l  f u l f i  1  lment o f  assessment requirements on t he  Tren group o f  c la ims .  

The f i e l d  work and s o i  1  ana l ys i s  were c a r r i e d  ou t  between J u l y  20 and August 9, 

1975. 

LOCATION AND TOPOGRAPHY 

The Tren Group o f  f o u r  c la ims s t r a d d l e  La France Creek, ex tend ing  up bo th  the  

Nor th  and South slopes o f  the  main v a l l e y  a t  a  d is tance  approx imate ly  seven m i l es  

eas t  of Kootenay Lake (see a t tached index  map). Access t o  t h e  c l a i m  group i s  by 

a w e l l  graded l ogg ing  road which passes through t he  cen te r  o f  t he  c l a i m  area. 

Much o f  t he  l and  encompassed by the  c l a i m  boundaries has been logged w i t h i n  the  

l a s t  f i v e  years and l o g g i n g  main and s k i d  roads p rov ide  easy access t o  a l l  b u t  

the no r the r r l sec t i  ons o f  the c la ims.  

The c l a i m  area  n o r t h  o f  La France Creek s lopes upward a t  approx imate ly  35'. The 

p l a n t  cover on t h i s  p a r t  o f  the  c la ims (except  f o r  t he  area logged) cons is ts ,  t o  

a  l a r g e  ex ten t ,  o f  a  dense cover o f  y o u t h f u l  hemlock, fir and western cedar. Less 

ex tens ive  i s  a  dense mat o f  t a g  a l de rs  and buckbrush. 

The c l a i m  area  south o f  the  creek r i s e s  more g e n t l y  (approx imate ly  20') and p r i o r  

t o  l o g g i n g  was f o r e s t e d  by over  mature cedar, hemlock and spruce. Much o f  t h i s  

area has been 1 ogged b u t  remnant patches o f  non economic wood s t i  11 e x i s t s  . 

GENERAL GEOLOGY 

Although most o f  the  c l a i m  area f o r  800 f e e t  n o r t h  and south o f  La France Creek 

i s  covered by,a heavy b l a n k e t  o f  g l a c i a l  t i l l  and s l i d e  deb r i s  a  good i dea  o f  

the  s t r a t i g r a p h y  and composi t ion o f  t he  unde r l y i ng  rocks may be determined by 

e x t r a p o l a t i n g  da ta  ob ta ined  on t he  h i g h e r  stopes t o  n o r t h  and south.  





The rocks underlying the claim area are north trending, generally vertically 
dipping sediments of the Ki tchen-Si yeh (Lower Purcell age) and Dutch Creek 
formations of upper Purcell age. 

The upper beds of the Kitchener-Siyeh which underlay the e a s t  half of the Tren 

#2 and #4 claims, consist of l i gh t  grey quartzites in beds up  t o  1 2  inches thick, 
alternating with thin laminated sandy a rg i l l i  t e s ,  and limy quartzites.  Certain 
of these l a t t e r  beds exhibit a s t r ik ing  color pattern of browns, buffs and creams. 
A t  least  three interbedded grey green s i l l s  ( tu f f s? )  up  t o  40 fee t  thick occur 
in the portion of the formation covered by the claims. This i s  the most westerly 
that these s i l l s  were observed. Based on the c r i t e r i a  developed by S.J.  Schofield 
and followed by Walker, Rice and other investigators, this  establishes the upper 
limits of the Ki tchener-Siyeh and base of the Dutch Creek formation. 

Overlying the above described sequence apparently conformably to  the west, i s  a 
ser ies  of 1 imy quartzites , l i  ght colored shales,  1 imestones and cream colored 
dolomites. Few beds exceed 6 inches in thickness, with the exception of an 
occasional bed of massive cream colored dolomite which might reach 2 feet .  The 
maximum measured thickness of th is  ser ies  i s  300 fee t .  I t  i s  suspected t h a t  
intertongues to  black shale reduce the thickness along s t r ike .  A d is t inct ive 
breccia structure i s  character is t ic  of certain limy members of this  series and 

i s  thought to  re f lec t  collapse features.  These beds are assumed t o  be the basal 
s t r a t a  of the Upper Purcell-Dutch Creek formation. 

A massive ser ies  of blue, grey and black shales overlie the predominately limy 
s t r a t a  described above. On the ridge north of La France Creek this  ser ies  has 
a measured thickness of 1300 feet .  Closer to LaFrance Creek, i t  appears some- 
what thinner, and contains insterbedded limestones. Thin l ight  colored 1 ime 
partings characterize certain sections of the sequence and s 1 atey cleavage has 
been well developed a t  other locations. 

The basal members of the Mount Nelson formation l i e  near the west edge of the 
claim area. Most rock exposures in the claim area ref lect  the effects  of major 
s t r e s s .  Tight chevron folds are well developed in the shaley beds supporting 
the suspicion that  local thickening has taken place. Regional s t resses  have 
provided crenulated folds i n  most rocks exposed. The axis of these folds dips 
gently to the north. 



"*lr. Most rocks have undergone medi um grade metamorphi sm. Shales have been a1 t e r e d  

t o  phy l  li tes ,  and cqay components i n  l i m y  rocks have been upgraded t o  mica. 

The basal  1 imy members o f  the Dutch Creek f o rma t i on  i n  the  La France Creek area 

and f o r  some d i s tance  n o r t h  has been the  s u b j e c t  o f  m ine ra l  e x p l o r a t i o n  d a t i n g  

back t o  the 1890 's .  Minor  d isseminat ions of g$lena, s p h a l e r i  te ,  t e t r a h e d r i  t e  

and p y r i t e  have been observed and t e s t e d  by t e s t  p i t s  and o t h e r  methods a t  va r ious  

places f o r  a d is tance  o f  up t o  8 m i l es  a long  s t r i k e .  

A number o f  o l d  t e s t  p i t s  and t renches were l o c a t e d  w i t h i n  t he  c l a i m  area w h i l e  

conduct ing the  geochemical survey. 

THE GEOCHEMICAL SURVEY 

General 

The p r imary  aim when cons ide r i ng  a p r e l  im ina ry  e x p l o r a t i o n  technique f o r  t h i s  
t o  ch ose 

group o f  c la ims wasla me t i od  which would p o i n t  up e x p l o r a t i o n  t a r g e t s  under con- 

d i  ti ons o f  medi urn overburden w i  t h  a minimum o f  expense. Geolog ica l  reconnaissance 
L- o f  t he  ad jacen t  areas p rov ided  a reasonable i d e a  o f  the l o c a t i o n  o f  f avo rab le  

1 imy s t r a t a  w i t h i n  the c l a i m  area., E i  t h e r  geochemical o r  geophysical  techniques 

of fered promise; a geochemical survey was chosen on the bas i s  o f  cheaper cost .  

G r i  d and Geochemical Method 

Favorable l imestone beds i n  t he  c l a i m  area s t r i k e  gene ra l l y  nor th -sou th  and d i p  

approx imate ly  v e r t i c a l  ly .  The m ine ra l s  which occur i n  the area a re  galena, t e t r a -  

h e d r i  t e  and minor  s p h a l e r i t e .  Weighing these f a c t o r s  i t  was decided t o  r un  the  

g r i d  east -west  a t  200 ft. spacing. Samples would be taken a t  100 f o o t  i n t e r v a l s  

a long  g r i d  l i n e s  i n  areas where l imes tone  beds were an t i c i pa ted ;  o therwise,  a t  

200 ft. i n t e r v a l s .  Fo l low up samples would be taken a t  50 ft. i n t e r v a l s  t o  

b racke t  anomolous areas. The c l a i m  l o c a t i o n  l i n e  o f  the  c la ims,  s i nce  i t  ran  

nor th -sou th  , was chosen as base l i n e .  

A t o t a l  metal  c o l d  e x t r a c t a b l e  d i thozone geochemical method of  ana l ys i s  was 

chosen. The sampl ing technique i s  descr ibed  i n  Appendix A. The f i e l d  a n a l y s i s  
procedure f o r  the  c o l d  e x t r a c t a b l e  method i s  i nc l uded  as Appendix B. 

\- SURVH DATA 

A p a r a l l e l  o b j e c t i v e  du r i ng  the  c o l l e c t i o n  o f  s o i l  samples was t o  c o l l e c t  



i n fo rma t i on  f o r  t h e  development o f  a  s u i t a b l e  map o f  the c la im area which cou ld  

be used f o r  d i sp lay ing  geochemical in fo rmat ion ,  and poss ib l y  subsequent geo log ica l  

o r  geophysical in fo rmat ion .  

I n fo rma t i on  f o r  the cons t ruc t i on  o f  a  200 ft. t o  t he  i nch  map us ing  tape and Brunton 

data was c o l l e c t e d  du r i ng  the runn ing  o f  t he  survey. This  data formed the  bas is  

of the map on which geochemical r e s u l t s  are shown. Contour and o t h e r  t i e - i n  data 

was transposed from the  1:50,000 Dept. o f  Energy, Mines and Resources Ser ies,  

Crawford Bay Sheet 1974, supplemented by Aneroid a l t i m e t e r  readings taken a t  

se lec ted  po in t s .  

TREATMENT OF GEOCHEMICAL RESULTS 

Some 600 sampl es were c o l l  ected and analysed dur ing  the survey p e r i  od?* Approximately 

400 o f  these were t r e a t e d  i n  the  f o l l o w i n g  manner t o  p o i n t  out  t r u l y  anomalous values. 

As a  s t a r t i n g  p o i n t ,  the  r e s u l t s  were s t u d i e d  t o  e s t a b l i s h  the  most common background 

value ("Median"), and an es t imat ion  o f  the standard d e v i a t i o n  o f  other r e s u l t s  from 

the median. Values g r e a t e r  than 5  t imes the median were omi t ted  from the  c a l c u l a t i o n  

o f  standard dev ia t i on ,  as these r e s u l t s  are obviously  unusua l l y  h igh  i n  the  con tex t  

o f  the data and n o t  t y  i c a l  o f  background. The ac tua l  c a l c u a l t i o n  i s  shown below: 
C a> (bP ( 4  

m l  d i  thozone No. o f  Dev ia t ion  f ~ o m  ( bxc 
cs heavy metals samples ( ~ e d i  an) 

* 3  149 0  0  
5  79 4  316 

10 3  2  49 1570 
15 3  1  149 4  470 
2  0  T ( 2 9 1 )  some 6356 
25 11 f o r  291 r e s u l t s  
3  0  3 ) (Standard Dev ia t ion)  
36 
40 

12) 
4  1 = 6356ln-1 = 63561290 = 22 

45 
50 

4 )  
2  ) om i t t ed  from 

55 3  ) c a l c u l a t i o n  
6  0  
65 

9  1 
2  1 Therefore, 1  standard dev ia t i on  = 

70 2  22 - 4.4 o r  5  t o  neares t  5  m l  
7  5  
80 

7  

85 
2  1 
4  ) Thresh01 d  est imated a t  median + 2  standard 

9  0  0  > dev ia t ions  = 3  + (2x5) = 13 m l  
95 

100 
O ) Anomalous values the re fo re  20 ml o r  more 

+ 100 
11) 
8  1 

3 8 5  

* (1) Median c l e a r l y  3  ml (2 )  Median x  5  = 15 the re fo re  a l l  r e s u l t s  g rea te r  
than 15 are omi t ted  from c a l c u l a t i o n .  

(3 )  Seandard d e v i a t i o n  est imated t o  be 5  m l .  (4 )  Threshold e s t .  a t  median + 

( 5 )  Anomalous values = 20 m l  +. 2  x  standard dev. = 3 + ( 2 ~ 5 )  - 13 m l .  
** Refer  t o  Appendix f o r  C f o r  d e t a i l e d  i n fo rma t i on  on i n d i v i d u a l  samples o f  Tren #2.  



i PRESENTATION OF GEOCHEMICAL DATA 

L 
Sample g r i d  l i n e s  a long  w i t h  sample l o c a t i o n s  were p l o t t e d  on t h e  200 sca le  (see 

pocket a t  back o f  r e p o r t .  T o t a l  meta l  v a l u e s ( i n  m i l l i m e t e r s  o f  d i  thozone) based 

on c o l d  e x t r a c t a b l e  a n a l y s i s  technique were p l o t t e d  t o  r i g h t  o f  sample l o c a t i o n .  

Symbols, r ep resen t i ng  t he  na tu re  o f  samples were p l o t t e d  t o  l e f t  o f  values. 

The f o l l o w i n g  symbols were used t o  i d e n t i f y  sample composit ion: 

N - normal s o i l  

S - sand 

X f i n e  sand o r  s i l t  

C - c l a y  

G - g rave l  
H - o rgan ic  
T - Sample c o l l e c t e d  f rom a c t i v e  dra inage area 

A la rge ,  f o l l o w e d  by a smal l  l e t t e r  denotes a sample composed ma in ly  o f  t h e  f i r s t  

l e t t e r  named w i t h  subord ina te  q u a n t i t i e s  o f  the  second named; e.g. N~ - normal s o i l  

w i  t h  subord i  na te  g rave l .  ~L- 

On t h e  bas i s  o f  the  p l o t t i n g  o f  the  survey r e s u l t s ,  f o l l o w  up samples were c o l l e c t e d  

w i t h  t he  i n t e n t i o n  o f  b r a c k e t t i n g  anomalous va lues.  The r e s u l t s  o f  such subsequent 

samples were p l o t t e d  and he lped  apprec iab ly  i n  d e f i n i n g  t he  ac tua l  e x t e n t  o f  

anomalous areas. As a f i n a l  s t e p  anomalous areas were contoured. 

DISCUSSION OF SURVEY RESULTS - TREN #2 CLAIM 

1. Background Considerat ions 

As d iscussed under t h e  s e c t i o n  on Geology, t h e  basal  l i m y  members o f  the  Dutch 

Creek format ion may be seen i n  ou t c rop  o n l y  on the  h i g h e r  s lopes n o r t h  and south 

o f  LaFrance Creek. 

W i t h i n  the c l a i m  area  the  o n l y  exposures occur near  the  nor thern boundary o f  the  

Tren #2 c la im.  To t h e  n o r t h  o f  t he  c l a i m  these l i m y  members may be mapped i n  

L 

a number o f  l o c a t i o n s  e i t h e r  i n  t h e  w a l l s ,  o r  bed o f  the  south f l o w i n g  creek 

i d e n t i f i e d  on t he  map as No. 2 Fork Nor th .  I n  f a c t ,  because o f  t h e i r  p r e f e r e n t i a l  



s u s c e p t i b i l i t y  t o  erosion, No. 2 Fork fo l l ows  c l o s e l y  the sur face exposure o f  

these limy members f o r  a d is tance approaching 7000 ft. down the  no r th  w a l l  o f  

La France Creek va l l ey .  Based on these observat ions the approximate bedrock 

p o s i t i o n  o f  the l imy  members w i t h i n  the c la im  area may be es tab l ished w i t h  a 

reasonable degree o f  c e r t a i n t y .  Knowing the l o c a t i o n  o f  the l imy  members 

w i t h i n  the c la im area a s s i s t s  the i n t e r p r e t a t i o n  o f  survey r e s u l t s  s i g n i f i c a n t l y .  

2. Another f a c t o r  t o  be a l e r t  t o  when eva lua t i ng  the survey r e s u l t s  i s  the 

p o s s i b i l i t y  o f  anomalous readings r e s u l t i n g  from minera l i zed ma te r ia l  t rans-  

por ted  from o the r  loca t ions .  Cer ta in ly ,  #2 Fork i n  the pas t  has been a s l i d e  

channel o f  s i g n i f i c a n t  importance, as the s i zab le  fan  s t r u c t u r e  adjacent t o  La 

France Creek a t t e s t s  to .  A t  the same time, minera l  occurrences are known t o  occur 

on the nor thern  slopes o f  La France Creek. Without doubt some o f  t h i s  minera l -  

i z a t i o n  would, du r ing  erosion, f i n d  i t s  way i n t o  the No. 2 Fork drainage channel 

and become p a r t  o f  the  s l i d e  ma te r ia l .  

3. I t  must be po in ted  out,  when eva lua t i ng  survey r e s u l t s  t h a t  two aspects o f  

the r e s u l t s  a re  very important ,  namely (1 )  the  magnitude o f  anomalous values, 

(a )  t h e  area l  ex ten t  o f  the anomaly. 

It i s  a f a i r  statement t o  make t h a t  when overburden i s  n o t  excessive, i n s i g n i f i c a n t  

minera l  occurrences may produce spectacular  anomolies due t o  drainage r e s t r i c t i o n s  

and o the r  f a c t o r s ,  b u t  c e r t a i n l y  l a r g e  minera l  occurrences w i l l  n o t  go undetected. 

Comments on S p e c i f i c  Results 

Now, t u r n i n g  t o  the survey r e s u l t s  obta ined on the Tren #2 claim, i n  t he  l i g h t  

of the comments made above, the f o l l o w i n g  conclusions may be drawn. (Refer t o  

drawing i n  pocket f o r  l e t t e r e d  anomalies r e f e r r e d  t o  below). 

Deal ing f i r s t  w i t h  the t o t a l  r e s u l t s  the f o l l o w i n g  po in t s  may be made: 

(a) Areas under la in  by Kitchener-Siyeh o r  Upper Dutch Creek shales o f f e r  no promise 

f o r  f o l l o w  up exp lo ra t i on  work based on the r e s u l t s  obtained. 

(b)  Based on t h i s  survey, the sampling method provides c o n s i s t e n t l y  reproducib le 

resu 1 t s  . 
( c )  The geochemical anomalies ou t l i ned ,  are smal l  i n  a rea l  ex ten t .  They are n o t  

i n d i c a t i v e  o f  s i g n i f i c a n t  nearby base metal m i n e r a l i  zat ion.  Notwi thstanding 

t h i s  statement they occur i n  a cons is ten t  p a t t e r n  over a limy sequence, and 



t h i s  alone, warrents some f o l l o w  up work. 
'cr 

Now, t u r n i n g  t o  a  look  a t  the i n d i v i d u a l  anomalies, which are i d e n t i f i e d  on 

the  map as : A, B, C, D and E. 

Anomalous areas A and B are c e r t a i n l y  over  o r  adjacent  t o  the limy members o f  

the basal Dutch Creek format ion and anomaloy C i s  suspected t o  be. Two lower 

va lue anomalies (marked D and E )  occur  on s l  i d e  debr is ,  and may w e l l  i n d i c a t e  

prox imi  t y  t o  minera l  i zed mater i  a1 c a r r i e d  from h igher  up the mountai n  . 

Anomaly A i s  the r e s u l t  o f  one h igh  reading, surrounded by background readings. 

I t  might  almost be considered an e r r a t i c .  Overburden i s  n o t  deep. Anomaly B 

o f f e r s  more promise i n  t h a t  i t  i s  some 500 ft. long and 200 ft. wide. I n  add i t i on ,  

a  ha lo  o f  above background readings surrounds t h i s  anomaly. Again, overburden 

i s  n o t  deep. Anomaly C was obta ined over considerable overburden and i n  very 

mo is t  ground cond i t ions .  I t  i s  no t  extensive,  as subsequent sample b r a c k e t t i n g  

i nd i ca tes ,  b u t  may be more s i g n i f i c a n t  than Anomaly B  when the  masking e f f e c t s  

o f  overburden are considered. 
L. 

Anomaly D and E, as mentioned e a r l i e r ,  occur i n  s l i d e  m a t e r i a l  which m igh t  be 

50 fee t  deep. Fol low up work on these anomalies would be recomnended on l y  i f  

encouragement was obta ined from anomalies B and C f i r s t .  

RECOMMENDATIONS 

I n  view o f  the  conclus ions drawn above, a  l i m i t e d  program of sur face t renching 

i s  recommended t o  t e s t  anomalies B  and C. The f o l l o w i n g  work i s  s p e c i f i c a l l y  

recommended: 

1. East-west trenches w i t h  a  b u l l d o z e r  on Anomaly B a t  100 ft. i n t e r v a l s  commencing 

on survey l i n e  T-East and work ing south. To ta l  footage o f  t rench ing  requ i red  

1000 f e e t ,  depending on vesul t s  obta ined.  
commenci a1 n  

2. Trenching on Anomaly C / survey line ! Bast.  A f t e r  some minor  p re l im ina ry  

work w i t h  a  bu l ldozer ,  t h i s  work m i g h t  be b e s t  done w i t h  a  backhoe. To ta l  

est imated footage requ i red  400 ft. 



3. I f  encouragement i s  ob ta ined as a r e s u l t  o f  t he  t rench ing  on anomalies B 

o r  C, then Anomaly E should be tested,  commencing along survey 1 i n e  Y-east 

w i t h  subsequent trenches t o  the south. I f  the  overburden exceeds 20 ft. , as 

suspected, then the  o n l y  p r a c t i c a l  method i s  by diamond d r i  11 i ng .  

The est imated c o s t  o f  the  t rench ing  program under Recommendations ( 1 )  and 

( 2 )  i s  $ 2,500. 

R. T. Trenaman, P. Eng. 

October 8, 1975 



APPENDIX A 

Soil Sampling Procedure 

Samples were collected a t  designated locations along grid l ines  by taking a 
scoop f u l l  of material from the B(2 )  or  C horizons (where possible)  and 
placing i n  3-112 x 9-112 inch Kraft paper bags. The various so i l  horizons were 
f i r s t  exposed by cut t ing an opening with a grub hoe. In actual pract ice ,  i t  

was often impossible, due t o  the nature of the material (g lacia l  t i 1  1 and s l i d e  
debris)  t o  co l lec t  samples from these more ideal horizons. Information on the 
location,  nature of the sample (where i t  varied from i d e a l ) ,  moisture content, 
proximity t o  drainage areas and di rect ion,  as we1 1 as information on nearby 
geological fea tu res ,  were noted on the sample bag f o r  l a t e r  reference. 



APPENDIX B 

ANALYSIS PROCEDURE - TOTAL METAL COLD EXTRACTABLE METHOD 

(Fie1 d Kit designed by Bondon-Clegg and Co. L t d . ,  Vancouver) 

The following procedure was adhered t o  in analyzing samples collected in the 
Tren Group of claims: 
1. Samples were dried f o r  twelve hours a t  200'~. 
2. A sui table  portion of sample was screened w i t h  80 mesh s tainless  s tee l  sieve. 

The oversize from screening was returned t o  the Kraft sample bag, the under- 
sized was now ready f o r  treatment to  determine metal content adhereing t o  
procedures out 1 i ned be 1 ow : 
( a )  General notes on method 

This method of geochemical prospecting i s  based on the premise tha t  some 
of the metal in a sample of soil  or stream sediment i s  loosely attached 
t o  the surfaces of the mineral grains or organic materials. This absorbed 
or "loosely bonded" metal, which may amount to as much as 20% of the total  
metal in the sample, may be removed by leaching the sample with a di lute  
solution of ammonium c i t r a t e ,  or even water. The heavy metal thus re- 
moved i s  then determined by reacting i t  with dithizone to  form a colored 

product. The color produced i s  a measure of the metal content of the 
sample. 

Because the method i s  designed fo r  speed and ease of use i n  the f i e ld ,  
samples a re  not weighed b u t  are measured w i t h  a small scoop. A scoopful 
of the sample i s  placed in the analysis tube and the ammonium c i t r a t e  
buffer solution i s  added. The function of the buffer solution i s  to  
dissolve the "loosely bonded" metal referred to  above, and to  maintain 
the acidi ty  of the sample solution a t  a pH of 8.5, the point a t  which 
the dithizone reacts most rapidly and completely with the greatest  number 
of metals. The dithizone-benzene solution i s  then added t o  the tube, 
the tube i s  corked, and then shaken. The benzene layer i s  allowed t o  
separate and i s  observed f o r  a color change which may range from the 
original bright green t o  red, through the sequence, green, bl ue-green , 



blue, blue-purple, purple and f i n a l l y  red. Any color  other than green 

is  an indication of the presence of metal. Additional amounts of the 

di t h i  zone-benzene solut ion a re  added w i t h  shaking u n t i  1  a standard 

color ,  o r  end point ,  usually a blue o r  grey-blue, i s  reached. The amount 

of di thizone required t o  reach this point i s  then a measure of the cold 

extractable  heavy-metal content of the sample. 

(b )  Analytical procedure 

Preparation of Working Solutions 

1.  Di thizone Solution (0.001% M/V) 

Place one dithizone vial  i n t o  the  graduated squeeze bo t t l e .  Add benzene 

t o  the  100 ml mark, cap, and allow t o  soak f o r  about 10 minutes; then 

shake f o r  a t  l e a s t  one minute. When squeeze bo t t l e  i s  empty, the  v ia l  

may be removed w i t h  a  gent le ,  ro l l ing  action.  

Notes: (1 )  BENZENE i s  FLAMMABLE. Benzene fumes are  noxious; always carry 
out t e s t s  where the re  is  abundant vent i la t ion.  

(2 )  Avoid prolonged exposure of dithizone v i a l s  and solut ions  
t o  heat  o r  sunl ight .  

2. Buffer Solution - pH 8.5 

Ready f o r  use. Transfer t o  second graduated squeeze bo t t l e  f o r  use in 

the  f i e l d .  

Analysis 

1. F i l l  large scoop (0.5 gm) w i t h  sample. Transfer t o  the 25 ml graduated 

t e s t  tube. 

2 .  Add buffer  solution up t o  the  5 ml mark. 

3. Add 1 ml of 0.001% dithizone solut ion,  s topper the  tube and shake 

vigorously f o r  30 seconds. ( I f  running the  copper t e s t  with buffer  

spec i f i c  f o r  copper, pH 2.0 ( see  notes)  shake f o r  a t  l e a s t  one minute, 

as the  wine-brown copper color  develops slowly) . 
4. A1 low phases t o  separate by holding the tube a t  45' and slowly revolving 

the tube u n t i  1  the color  of the di thizone layer can be observed. 

5. I f  color is  the or ig inal  green, record as  0. I f  blue-green o r  grey-blue, 

record as 1.  Test i s  f in ished.  



6. I f  dithizone layer  is  blue, purple, o r  red, add dithizone i n  successive 
increments of 2 ,  4 and 8 mls, shaking f o r  10 seconds and observing the 
color  each time, u n t i  1 a blue-grey end point color  i s  obtained. Record 
the t o t a l  volume of dithizone added t o  reach the blue-grey end point as 
an index of the cold extractable  heavy-metal content. 

7 .  I f  a f t e r  the addit ion of 15 mls of d i  thizone, the  solution s t i l l  remains 

red, purple o r  blue, repeat s teps  1-5 using the small scoop (0.1 gm). 
Multiply the f i na l  volume of dithizone by 5 t o  obtain the  comparable index 
value f o r  cold extractable  heavy-metals. I f  red, purple or  blue pe r s i s t s  
a f t e r  adding 10 mls of di  thizone t o  the 0.1 gm sample, simply record as 50+. 

PRECAUTIONS 
1. Each day before attempting t o  analyze samples, run a blank determination ( s teps  

2 - .6 ) .  Repeat un t i l  the di thizone layer  is green. Failure t o  produce a green 
color  w i t h  1 ml of dithizone indicates  contamination of the equipment o r  
reagents. Always keep spare laboratory sealed reagents on hand. 

2.  Per iodical ly  through the day, carry out a blank determination as a check f o r  
possible contamination. 

L 

3 .  Always keep dithizone solutions away from d i r e c t  sunl ight  and heat.  Dithizone 

solut ions  must be prepared f resh daily.  
4. Keep the cork used i n  the analys is  tube from becoming contaminated. Never 

touch the lower pa r t  of the  cork with the f ingers  and a t  no time should a 
f inger  be used t o  cover the  tube i n  place of a cork. 

5. A t  the end of each determination, when the grey-blue end point has been reached, 
the tube and cork are  f r e e  of metal and require no fu r the r  cleaning. The 

contents of the tube are  shaken and emptied, and the next determination can 
be s t a r t ed .  I f  however, the determination i s  terminated a t  the  blue, purple 

o r  red color,  the tube must be thoroughly rinsed w i t h  de-ioni zed water and a 
blank check carr ied  out. T h i s  blank check must be repeated un t i l  a green 
color remains a f t e r  shaking. 

REMARKS 
1. In the present of h i g h  copper, the  dithizone layer  may give an orange-brown 

color ,  pa r t i cu la r ly  a f t e r  addition of the f i r s t  increment (1 ml) of di thizone.  
This color makes the t e s t  spec i f i c  f o r  copper and "copper-brown" should be 
recorded. In some instances,  organic samples wi l l  a l s o  give a brownish cas t  



t o  the di thizone layer in the f i r s t  increment. A true copper-brown wi 11 
resul t  i n  a h i g h  f inal  resul t  and more dithizone should be added. The organic 
e f fec t  will normally be observed on samples with low cold extractable metal 
values (5) .  

2. In some samples, the amount of metal determined will depend on the length of 
time the tube i s  shaken. For t h i s  reason, i t  i s  important the amount of 
shaking be constant for  a l l  determinations, so that  resul ts  wi 11 be comparable. 

3. When working in areas where the metal values are consistently low, or  where 
the contrast between background and anomalous values are low, i t  i s  advisable 
to  use the smaller 10 ml graduated analysis tube and t o  add d i  thizone in 
constant increments of 1 ml. 

4. A similar t e s t  which i s  specific fo r  copper can be performed using the same 
equipment, procedure and reagents (except for  the buffer) as are employed fo r  
the T-400 Total Heavy Metals Kit. When running the copper t e s t ,  w i t h  specif ic  
copper buffer (pH 2.0),  a shaking time of one minute i s  required, as the 
copper reaction i s  slower than the THM reaction using the THM (pH 8.5) buffer. 

5. When ordering chemical, specify exactly what you want, including pH of the 
Buffer. Chemicals may be ordered separately. 



D e t a i l s  o f  I n d i v i d u a l  Samples Obtained on Tren #2 Claim 

Sample Loca t ion  
Gr id1 i n e  Ftge. 

Soi  1  
Related I n f o r m a t i  on Designat ion 

Loam w i t h  p h y l l i t e  g rave l  N 

Shaley loam- cons iderab le  py r .  i n  
p h y l l  i t e  N 

Shaley loam - s i d e  o f  c u t  on s k i d  road  N~ 

M o i s t  crumbly p h y l l i t e .  2 0 ' s  o f  La 
France on bank GT 

Sample 20'N o f  LaFrance. G rave l l y  s i l t  N ~ T  

Gravel l y  Loam LaFrance 20 'N N G~ 

Sandy s i  1  t. LaFrance 501South X 

To ta l  
Metal  Cold 
E x t r a c t a b l e  
ml Di thozone 

A  400 Loam Rd 40 'N N 3  m l  

A 45 0  G r a v e l l y s i l t .  C u t d i s t u r b e d .  R d s i d e  xG 10 ml 

A  5  00 Dark r e d  loam. N s i d e  o f  r d .  Next  t o  
temporary d r a i n  NT 10 ml  

A 550 Loamy c l a y  w i t h  g rave l .  Cut d is tu rbed .  
Rd. 20'  S  c 20 m l  

A  600 S i l t y  loam. Rd. 30 '  S  N~ 5  ml 

A  700 Grave l l y  s i l t - q t z i t i c .  May be c u t  
d i  s  t u rbed  xG 3  ml 

A 900 Loam. Cabin shows about 670'E on B l i n e  N 3  ml 

A  1100 Loam i n  bou lde r  t i  11 . Edge o f  d r y  
d r a i n  f rom n o r t h  N~ 3  ml 

A 1300 Loam i n  bou lde r  t i l l. Creek f rom N 
crosses a t  A + 1200 E N~ 3 ml 

A  1500 Sandy loam. Rd. crosses t o  l e f h  up a t  
1420'E Rd. above i s  30'N a t  550 E N 1  m l  

Z o  Loam +"A" s o i l  p r o f i l e  N  5  ml 

Z 200 Grave l l y  loam. Nr. o l d  t r e n c h  50'N 
o f  LaFrance Creek near  o l d  dra inage N~ 25 ml 

Z 250 Sandy s i l t .  Main Rd. 35'N on s l i d e  
area from Nor th  X 20 ml 



Tota 1  
Metal  Cold 

Sample Loca t ion  
G r i d l i n e  Ftge. E. 

So i  1  E x t r a c t a b l e  
Designat ion m l  Di thozone Related I n f o r m a t i o n  

Sandy s i l t  n e x t  t o  S  f l o w i n g  Ck. on 
c e n t r e  l i n e  Rd. c a t  d i s t u r b e d  XT 

S i l t y  loam i n  bou lde r  till. 25'E o f  
S  f l o w i n g  creek xN T 

Ye l low r e d  loam - 60 '  E o f  S  f l o w i n g  Ck. N  

Red 1  oam N 

G r a v e l l y  loam on switchback o f  s k i d  rd .  NG 
Cut d i s t u r b e d  

Red loam - o l d  s k i d  Rd. 40'N N 

Sandy loam i n  bou lde r  till. 60'W o f  
dra inage Ns ,. 

Dark b r .  loam i n  bou lde r  t i l l  N 

L i g h t  b r .  loam i n  bou lde r  t i l l  N~ 

Grave l l y  s i l t .  Side o f  c u t  - N s i d e  
s k i d  r d .  x 
Gravel .  N  s i d e  o f  s k i d  road  G 

Reddish y e l l o w  loam. 30'N o f  s k i d  r d .  
near  switchback N 

M o i s t  loam. W s i d e  o f  S  f l o w i n g  creek NT 

Grave l l y  s i l t  and c l a y  i n  c u t  bank - 
switchback a t  1460'E x 

Brown loam - c a t  d is tu rbed .  Ck. Q 
b r i dge  i s  Y-D+75 'S 

Cat d i s t r u b e d  c l a y  and g rave l  cen t re  
l i n e  s k i d  road  

Sandy loam. Rd. Q 200E 

Loam and phy l  l i t e  g rave l  

Loam and "A"  s o i l  i n  bou lde r  t i 1  1  ( t o e  
o f  s l i d e )  

Loam and g r a v e l  and humus. W r i m  o f  
Ck. bed. Ck. cen t re  l i n e  @ 500'E 

Gravel and c l a y .  15'E o f  ck. l i n e  
a lmost  p a r a l l e l s  Ck. here 

Grave l l y  loam. E r i m  o f  creek 

Grave l l y  loam. May be a l t e r n a t e  Ck bed 

Reddish brown loam on r i m  o f  S s lope  
o f  v a l l e y  t o  S  f l o w i n g  Ck. 



Sample Loca t ion  
G r i d l i n e  Ftge. 

To ta l  
Metal-Cold 

Soi  1 E x t r a c t a b l e  
Related I n f o r m a t i o n  Designat ion ml Di thozone 

Grave l l y  c l ay .  Centre l i n e  Rd. j u s t  
below swi tchback c 2 ml 

Loam. Top s i d e  o f  Rd. Dry dra inage 
a t  1150E N 2 ml 

G rave l l y  loam NG 1 m l  

Clay, humus and loam. 20 's  o f  S f l o w i n g  
creek on bank C ~ T  5 m l  

Reddish - grave l  and loam. Rd. s i d e  N 6 ml 

L i g h t  y e l l o w  loam i n  q t z i t e  bou lde r  till N G 2 m1 

Gravel l y  1 oam N 2 ml 

G rave l l y  loam i n  q t z i  t e  bou lder  t i  11. 
Next  t o  p h y l l i t e  o/c NG 5 ml 

L i g h t  y e l l o w  g r a v e l l y  loam. On r i m  - 
west o f  S f l o w i n g  Ck. NG 3 m l  

Loam i n  sha ley  g rave l .  15'W o f  Ck. Centre 
1 i ne N 5 m l  

Clay loam - a c t i v e  drainage t o  S f l o w i n g  
creek. End o f  s k i d  r d .  o f f  f i r s t  switchb.N T 20 ml 

Loam. A c t i v e  dra inage runn ing  west N T 10 ml  

Sandy loam w i t h  humus. A c t i v e  dra inage 
t o  west  N ~ T  60 m l  

Choc. b r .  loam. above a c t i v e  drainage. 
t e r r a i n  breaks t o  S NT 2 m l  

B r .  loam i n  g r a v e l  t i l l . E edge o f  S 
d r a i n  t o  LaFrance d r y  ck. bed runn ing  S N ' ~ T  2 ml 

Loam N 2 ml 

Reddish g rave l  l y  loam N 'j 5 ml  

Red loam. On c l a i m  c e n t e r l i n e  N 5 ml 

Shaley ( p h y l l i  t e )  loam N 'j 3 ml  

Brown y e l l o w  loam N 1 ml 

Loam i n  p h y l l  i t e  ti 11. o /c  @ W+425E NG 15 m l  

Reddish b r .  loam i n  q t z i t e  & p h y l l i  t e  
g rave l  NG 2 rnl  

Yel low b r .  1 oam w i t h  g rave l  NG 2 ml 

Shaley loam NG 7 ml 



Total 
Me t a  1 -Col d 

Soi 1 Extractable 
Related Information Designation ml Di thozone 

Samp 1 e Loca ti on 
Gridline Ftae. E 

Shaley loam N G  2 ml 

P h y l l i t i c  gravel with some loam GN 3 ml 

Reddish yellow loam. W rim of canyon N 2 ml 

Shaley loam and humus - 25'W of S 
flowing creek N ~ T  3 ml 

Gravelly loam. 20'E of S flowing ck. 5 ml 

Gravel t i l l .  slope of creek G 8 ml 

Yellow br.  loam in boulder t i l l .  
o/c a t  U+975E N G  3 ml 

Light br .  loam - gravelly - tag a lders  N G  1 ml 

Sandy clay - tag a lders  cs 2 ml 

Clay, loam and "A" prof i l e  - tag  a lders  cN 2 ml 

Gravel and loam N G  1 ml 

Yellowbr.  gravel ly loam - A l t .  5300' N G  2 ml 

Yellow br. loam i n  phy l l i t e  t i l l  

Light br .  loam in phy l l i t e  t i l l .  r e l i c t  
crumpling 

Reddish br. loam in phy l l i t e  t i l l  - 
o/c nearby 

Reddish loam in phyl. gravel .  Lst from 
830-890 

Reddish br. loam - sandy, from limy area 

Light grey loam in phy l l i t e  t i l l .  Ck 
@ 930E 

Light grey sandy loam. Light grey limy 
shale.  Slope t o  Ck. 

Gravelly loam i n  limy shale .  W slope t o  
ck. tag a lders  

Gravelly loam in q t z i t i c  gravel. Tag 
a1 ders 

Dry yellow br. loam in q t z i t i c  t i l l .  
Slope t o  small ck. t ag  a lders  

Red br. loam & clay. Somewhat moist. 
tag alders 

Dry tan loam. drainage 30'W. Alt. 5445 



Total 
Metal-Col d 
Extractable 
ml Dithozone 

Samp 1 e Loca t i  on 
Gridline Ftge. E .  

Soi 1 
Related Information Designation 

Loam i n  phy l l i t e  gravel NG 

Light b r .  loam in phy l l i t e  t i l l .  
o/c nearby Alt. 5130' N G  

Loam & phyl l i  t e  gravel i n  phyl l i  t i  c 
t i l l  - s la tey  N 

Light br .  loam in phyl l i t e  and q t z i t i c  
t i l l  - s la tey  NG 

Reddish b r .  loam in lime & q t z i t i c  t i l l  NG 

Gravel i n  1 s t  and phy l l i t e  t i l l .  
High point @ 750 E G 

Dark br .  loam. 50'NW of ck. centre 
l i ne .  Buff 1 s t .  o/c N 

Moist sandy clay in q t z i t i c  gravel 
20'E of ck. C ~ T  

Light gravelly clay. W sloping drainage - 
d ry c 
Dry ye1 low br .  loam in gravel .  A1 t .  5350' N G  

Yellow br. loam in q t z i t i c  gravel .  
tag a lders  N 

Reddish br. loam - some "A" prof i l e  i n  
q t z i t i c  t i l l  N 

Light yellow loam i n  phy l l i t e  t i l l  N G  

Phy l l i t e  gravel & loam i n  phy l l i t e  t i l l .  
O / C  3-400 E N 

Sandy b r .  loam in phy l l i t e  t i l l .  o/c 
450-550 E NG 

Reddish b r .  loam & phyl l i t e  gravel i n  
phy l l i t e  t i l l  N 

Reddish br. loam i n  N edge of limestone N 

Choc. br. loam in 1 s t .  t i l l  N 

Choc. br. loam wi t h  1 imestone fragments 
i'n 6E slope N 

Light b r .  loam. Limestone area. 25'E 
of ac t ive  drainage NT 

Reddish b r .  loam with 1 imestone frags.  N 

Reddish br .  loam in rushy q t z i t i c  t i l l .  
Centreline a t  1120 E N G  



Sampl e Loca ti  on 
Gri dl i ne Ftge. E 

Tot  a 1 
Metal -Cold 

Soi 1 Extractable 
Related Information Designation ml Di thozone 

Clay and loam. Moist. in q t z i t e  
and phylli t e  t i  11 N G~ 3 ml 
Sandy loam in  qtz i  t e  and phyl l i  t e  t i  11 - 
drainage sloping W N'T 2 ml 

Reddish br. loam in a t z i t i c  and phyl l i t e  
t i l l  N~ 2 ml 

Yellow br. loam (gravelly) jackpine 
fo res t .  Alt. 5510' N G  2 ml 

Gravelly loam in phyl l i t e  t i l l  25'W of CK. ~ b '  

Moist gravelly clay. 20'E of ck. c G~ 

Gravelly clay.  W edge of rd. near end cG 
Yellow b r .  loam. 30'N of rd. N 

N Moist humus and loam. Doainage t o  South H T 

Light br. loam in phyl l i t e  t i l l .  Phy l l i t e  
o/c nearby N 

Loam and gravel in phyl 1 i t e  ti 11. Creek 
cnetre l ine  a t  XA + 765' E N G  

Moist gravelly clay i n  q t z i t i c  t i l l .  
Stope t o  ck. cG 
Rich yellow loam in q t z i t i c  t i l l .  
Phylli t e  boulders N G  

Rich br.  loam - drainage slope t o  SW N 

Light yellow loam i n  gravel N 
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