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PREFACE 

~ u r i n g  ~ u g u s t  1981 t h e  w r i t e r  was h i r e d  t o  complete a p r o j e c t  

concerned with Himulus g u t t a t u s  in t h e  Zap Claims group near Watson 

Lake, In t h e  course of t h i s  wobk e x c e l l e n t  multielement followup 

l e v e l  s o u  geochemical maps were used f o r  i n t e r p r e t a t i v e  purposes. 

A t  t h e  suggestion of t h e  w r i t e r  a small s c a l e  p r o j e c t  f o r  t h e  

i n t e r p r e t a t i o n  of a p a r t  of  t h e  s o i l  geochemical data was arranged i n  

t h e  b e l i e f  t h a t  geochemical sec t ions  and s i g n a t u r e s  would a i d  in  t h e  

i n t e r p r e t a t i o n  of pa t t e rns  in t h e  data, 

On t h e  second day of t h i s  t h r e e  day pro jec t  Jim Mac Dougall discussed 

t h e  a r e a  b r i e f l y  with the  w r i t e r  and ind ica ted  t h a t  i n  h i s  opinion "Keno 

H i l l  Type" s i l v e r  veins striking in a nor th  south  d i r e c t i o n  might be 

found in t h e  a r e a  se lec ted  f o r  t h e  geochemical i n t e r p r e t a t i o n  test. 

This  suggest ion appears t o  b e  s u b s t a n t i a t e d  by t h e  i n t e r p r e t a t i o n  of  

t h e  geochemical data presented here,  

Thanks a r e  due t o  Sam Zastavnikovich who p l o t t e d  t h e  geochemical 

s e c t i o n s  included In t h i s  r epor t  under my d5rect lon.  It should be  s t r e s s e d  

t h a t  t h e  tes t  in te rp re ta t ion  was completed together  wi th  t h i s  r e p o r t  i n  a 

three day period and t h e  conclusions drawn app ly  only  t o  t h e  area t e s t e d  

and n o t  t o  t h e  whole a r e a  of t h e  geochemical survey. 

John A.C.Fortescue 

August 25th  1981, 
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THE USE OF C a H E M I C A L  SECTIOXS AND RELATED TEHNIQUES FOR TIiE ~ ~ F ~ T . 9 T I O N  OF 

1.1ULTIrnmm SOIL G M ) m I C A L  M A P S  OF THE 2AP CLAIIIS AREA NEAR WATSGN LAKJ 

Introduction The object of mineral exploration is t o  loca te  mineral deposits 

a s  effect ively as possible using a l l  avai lable  data and nethods. Rom t i n e  t o  

time f resh  approaches applied t o  existing information a r e  as ef fec t ive  in mine 

finding a s  more t radi t ional  techniques. Today SOU geochemical maps a r e  normally 

interpreted by one,or both of two approaches, One approach involves t h e  recognition 

of "geochemical anomaliesM di rec t ly  in the  data i n  tabular  form o r  as plot ted on 

maps. The second involves the simple o r  complex study of the data as a statistics1 

problem u s d l y  using computerised methods. In t h i s  report  we explore a t h i r d  

approach which logical ly  l i e s  a f t e r  t he  first and before the statistical analysis  

of data in the  exploration sequence. 

Geochemical sections and s igMtures  a r e  in  an ear ly  stage of development 

and t h e i r  application t o  complex terrain of the  type around the  Zap claims 

requires  caution, The principle is very simple. Using the  geochemical map with 

values a t  f ixed saaple distances a section of amount/distance is drawn t o  bring 

out ps t te rns  i n  the  geochemical data. A more sophisticated geochemical section 

can be drawn by combining the  topographic section with a geochemical one, This 

often allows fo r  simple and complex interpretat ions along the  same l ine .  A 

~eochemical signature is a w t t e r n k  of geochemical values which pe r s i s t s  f o r  

th ree  o r  more l i n e s  of a sampling grid. 

Geochemical signatures may be due t o  bedrock f eatures(eg s t r ike ,  dip, changes 

in l i thology, s t ruc tura l  f q u r e s  e tc )or  s u r f i c i a l  f eatures(glacia1 landforms, 

hydrological patternstchanges in geochemical landscape types etc.). They may 

a l s o  be used under favourable conditions t o  distinguish between in s i t u  and 

transported geochemical anomalies par t icu lar ly  if several elements with d i f fe rent  

mobilities a r e  involved. Fslse signatures may a l s o  be discovered i n  some areas  

r e l a t i n g  only t o  s o i l  forming processes and not t o  the geology a t  a l l .  Consequently 

considerable exper ce is required before geochemical signatures within a given 4n 
area can be interpreted with certainty. 

The wri ter  first used geochemical signatures i n  exploration geochemistry in 

New Brunswick over 20 years ago i n  order t o  f ind  the  s t r i k e  of an area where no 

bedrock exposures existed. Since then they have been used *om time t o  t h e  

in favourable areas with some growing confidence. Until t he  advent of rmdern 

accurate and precise nethods of chemical analysis  of geochemical samples the  

usejd~of geochemical sections tended t o  be a l a s t  r e s a r t  owing t o  the  d i f f icu l ty  
i 

of sepal-ating landscape signatures from data noise due t o  imprecise methods of 

chemical analysis. With the advent of m u l t  ielanent data f'rom Atomic absorption 



and ICP t h i s  problem is much reduced and the  use of geochemical sect ions 

should become more popular. This i s l ike ly  as the  concepts of " re la t ive  

mobilityW,"geochemical gradients","geochemical barr iers"  and re la ted  concepts 

of general landscape geochemistry become be t t e r  understood by exploration 

geochemists. 

The d i f f i c u l t  terrain,the lack of outcrQps,the presence of bedrock with 

contrasting l i thologies , the presence of hot springs and the  existance of a 

superb rnultielenent geochemical s o i l  survey map indicated t h a t  the  Zap 

claims would be a favourable area f o r  t h e  use of geochemical signatures. 

For t h e  purpose of t h i s  report it is assumed tha t  t h e  sampling,sample processing, 

chemical analysis and data processing s tages of t h e  Zap claims geochemical 

survey a r e  dl1 done correctly, 

Methods 

Three types of geochemical sect ions were used in t h i s  project, 

Geochemical distance/abundance p lo t s  were first made f o r  6 cut lines 

on t h e  500111 spacing geochemical maps f o r  the  elements silver, lead,and zinc. --- -. .. 
These sections revealed geochemical signatures f o r  each of the  three  elements 

which were not all coincident, 

Geochemical topographY/dist;ince/abmdance plots  were made f o r  four  

elements from the  iOOm l i n e  spacing map using 200m s p a c h g  interval .  This 

was done in  order t o  examine t h e  geochemical signatures in grea ter  de ta i l ,  

Geochemical topography/disbce/abundance plo ts  were made f o r  four  

elements a t  200m intervals  orientated a t  r igh t  angles t o  the  1OOm l i n e  

s p c i n g  geochemical map in order t o  examine the  possible e f f ec t s  of 

topography and glaciation on t h e  geochemical signatures in d e t a i l ,  

Results and Dlscussion 

Fir t s e t  of Geochemical Sect =-L - - i o 2  

Lesd t Figure LA shows t h e  geochemical sections f o r  lead  reduced 
xb from the  original. The p l o t  is from l i n e  156 looking west 
along the  baseline which is seen i n  t h e  centre of t h e  figure,  
It should be noted that t h e  l e a d  data was not complete and 
consequently gaps occur i n  t h e  geochemical sections, A sca le  
0 -1Op~m Fb occurs a t  the  r t s ide  of t h e  figure,  
Geochemical Signature I(Gs-I Y dominates the  lead  date. p t t e r n ,  
GS-I is probably best shown by l i n e  5E but  a l s o  occurs on 0+0 
and SV, CS-I is provisionally interpreted as follows. A l i n e a r  
s t r u d u r a l , o r  l i tho logica l  fea ture  in bedrock cuts  across the 
sections a t  an oblique angle. This is in bedrock but provides 
a source f o r  g lac ia l  smearing towards t h e  east as indicated by 
patterns on l i n e s  1OE and 15E. Thereis a l s o  some suggestion 
of smearing from l i n e  j W  although t h i s  is not well developed. 

Conclusion A logical  explanation f o r  the  3 l i n e  geochemical 
signature CS-I is the presence of a geocheinical l i nea r  in 
bedrock a t  an oblique angle t o  the  o r i e n t ~ t i o n  of the l h e s ,  



Figure 1A Simple geochemical sections from line spachg s o i l  geochemical map of Zap Claims rLWD 



Figure 1B Slmple Geochemical Sections fm. 500. l h e  spacing sou.  g e o c h e i d  map Zap Q a L s  : ZINC 
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Flgure 1c Simple Geochemical Sections Iron 5 O ( k  llne spacing SOU geochemical map of Zap Q a k s  :SILVER 



zinc t Figure 1B shows geochemical sect ions  f o r  z i n c  reduced xl, from 
t h e  original .  The dominant signature is CS-I1 which pe r s i s t s  
along the  same l i n e a r  as GS-I and appears most s t rongly developed 
a t  Llne SE. As in t he  case of l e ad  g l a c i a l  smearing of t h e  signa- 
t u r e  is apparent especial ly  from 9. Line 20E was included f o r  t h i s  
element t o  show how small d e t a i l s  of a good s ignature  pattern m y  per- 
sist in the  downice d l r e d i o n ,  

Conclusion The zinc p t t t e r n s  a r e  s imi la r  t o  t h e  l e a d ( ~ l g u r e  LA) 
except t h a t  the  zlnc i s  o f f s e t  north from t h e  l ead  psttern.  

1 
I 

I I 
S i l v e r  : Figure 1C shows the  geochemical sect ions  f o r  s i l v e r  reduced x I) I 

from the  original .  In t h i s  case t he  pa t te rns  a r e  simpler than f o r  I 
e i t h e r  l e ad  o r  zinc owing t o  problems of chemical ana lys i s  f o r  I 

very small l eve l s  of s i l ve r .  A s  in t h e  case of t h e  other  elements 
t h e  principal  s l gna tu re (~~-111)  is bes t  developed on line 5E with 
smearing and minor peaks along the  s t r i k e  of t h e  linear which 
was observed f o r  t he  other  two elements, 

Conclusiona The siber pat te rn  i s  simpler but  sinilar t o  those f o r  
l e ad  and zinc. 

Another way of showing t h e  wgeochemical signature linearm described above is by 
means of a map overlay t o  a composite a i r  photogxaph, In Figure 2 t h i s  has been 
attempted as a mockup, Figure 2A is a Xerox reduction of t h e  a i r  protograph of 
t h e  area if in t e r e s t  f o r  geochemical s ec t l ens  discussed above. In general it 
ind ica tes  t h e  grain  of t he  g l ac l a l  movement in r e l a t i on  t o  t h e  geochemical 
signature l inear .  Figure 2 B (uhich was or ig ina l ly  a coloured sketch map t o  f i t  
over t h e  a i r  ~ h o t o )  shows t h e  locat ion of t h e  geochemical l i n e a r ( f a u l t  l ine(??)  
and t h e  posi t ion of t h e  geochemical high values f o r  t h e  four  elements which l i e  
upon it as f u l l  dots,  Values t o  t h e  left(-&) of t h e  l ine are considered g l a c l a l  s m e a r  
and t o  t h e  west t o  be due t o  movement of ions downhill subsequent t o  g l a c h t i o n ,  

General Conclusion 

The combined evidence obtained from t h e  geochemical sec t ions  for l ead  z inc  and 
s i l v e r  and t h e  study of the  projection of t h e  geochemical s ignatures  on t he  a h  
photograph suggests t h a t  the  most favourable area l i e s  on l i n e  5 E  t o  the  south 
of t h e  basel ine ,  This should be studied fu r the r  a s  well a s  t h e  l i n e  of t h e  
supposed geochemical l i n e a r  which cu t s  ac ross  t h e  val ley i n  t h e  v i c in i t y  of t he  
H.guttatus hot springs. 

Llne 8~ ~opogra~hic /~eochemica l  sec t ions  f o r  l e ad  s i l v e r  cadmium and z inc  on 
Line O W  north of t he  basel ine  a r e  reproduced on Figure 3A. The north 
facing d o p e  a t  t he  l e f t  of t h e  f i gu re  evidences a small geochemical high 
four a l l  four elements which is in te rpre ted  as seepage from t h e  h i l l s ide .  
Cadmium and zinc anomalies t o  t h e  r u h t  of t h e  f i g u r e  a r e  in terpreted 
as seepage from the  geochemical l i n e a r  which l i es  f u r t h e r  east downice 
(i.e . above the  page surface. 

Line ' c ~  ~o~o~ra~hlcal/~eochemi~~l sec t ions  f o r  l e ad  s~ver ,cadmlum and zinc on Line 
4 w  north of the  baseline a r e  reproduced a s  Figure 3B. This l i n e  crosses the  
supposed geochemical llnerr above its sub outcrop In bedrock. The effect  
of t h e  supposed linear is most marked in z inc  and cadmium but a l s o  oM be seen 
on l ead  and s i lver .  Note t h e  higher cadmium,zinc but not l a d  in t h e  
seepage anomaly t o  t he  l e f t  of t h e  figurea 





Line OW0 ~opogra~hic/&tochemical sections f o r  lead s i l v e r  zinc and cadmium on 
l i n e  o+OO a r e  plotted on Figure 3C. In t h i s  case the  s i l v e r  is almost 
uniform the lead l i t t l e  above background and the  zinc and ca&lum a r e  
a l s o  anomalous which,if the  hypothesis here is correct is due t o  
g l ac ia l  smearing. 

General Conclusion 
Evidence from the detailed t o p o g r a p h i c / g e o c h m ~ ~ l  sections of three l i n e s  
located 1)upice,2)over and 3) downice from the  supposed geochemical l i nea r  
is in sup&& of the hypothesis t h a t  such a l inea r  ex is t s ,  Clearly two 
types of geochemical anomaly a r e  involved in these three examples one due 
t o  s e e m e  a t  the  left(south)of the  creek bed and the other due t o  the  
ngeo&ukical linearn. (Figure 2), 

Third Set of Geochemical Sections 

A s  time uas limited only two elements (lead and csdmium)were included in 
eochemical sections located on each of three l i n e s  in  an east/west 
Figure 4A and B) 

Although the  cadnrium p t t e n  FQure 4~ was somewhat dissapolnting when it was 
combined with that for  lead Figure h a pattern emerges. SQnature CS-IV f o r  
lead  occurs on l i n e s  8 N  1 6 ~  and 22~(Figure  4A) as expected and it appears t h a t  
t he  high values for  cadmium l i e  on e i the r  s ide  of it especially on l i n e  1 6 ~  
Figure 4B. h u t h e r  st* is required t o  investigate t h e  significance of t h i s  
observation, 

General Conclusion Although time did not allow f o r  a detai led investigation of 
geochemical sections i n  an east/west direct ion across the supposed geochemical 
l i n e a r  Information obtained from three  l i n e s  s p c e d  a t  in terva ls  along it 
suggest t ha t  it does in face ex is t ,  
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CONCLUSIONS 

1 )A t e s t  has demonstrated t h a t  t h e  geochemical s e c t  ion/signature 
technique provides a log ica l  in te rpre ta t ion  of geochemical 
pat terns  fo r  four elements i n  a par t  of t h e  Zap claim group 
which includes the  hot springs where geochemical anomalies 
are known, 

2 ) ~ l t h o u g h  the  r e s u l t s  of t he  test a r e  l o g i c a l l y  r e l a t e d  o ther  
explanations of the  geochemical pat terns  should not  be ru led  
out a t  t h i s  stage. For example t h e  geochemical anomalies might 
occur only where t he  d r i f t  was th in ,  

3)1t is suggested t h a t  only a f t e r  a careful  examhation of a l l  
known geochemical anomalies and geological  and geophysical 
evidence t h a t  t h e  existance of t h e  geochemical linear should 
be proven by trenching or  drilling operations. ' 



Suggestions for  further work 

1)~eochemistry 

A f u l l  and complete geochemical section/s&nature analysis be completed 
using dl currently available so i l  information 

Selected l ines  shodd be aubJected t o  further detailed examination using 
a multielement approach(eg ICP scan analysis of samples fo r  20-30 elements) 

A detailed stream sediment survey of the region enclosed within the claims 
based on the four elements studied(or preferably ICP analysis) should be 
completed prior t o  more so i l  investigations a t  t h i s  stage, 

Overburden dri l l ing t o  obtain samples for  geochemistry a t  the interface of 
bedrock and surficial  material might be preferible t o  s o i l  sampling as a 
next s tep t o  the investigation of supposed geochemical linears. 

Shallow seismic investigations night be used t o  estimate the depth t o  
bedrock along selected l ines  as an a i d  t o  interpretation of the geochemical 
linear and related patterns, 

Detailed glacial geology of the area might suggest further targets  fo r  
geochemical follompe 

A survey of the temperature of springs i n  the area shoud be completed, 
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PREFACE 

During August 1981 t h e  w r i t e r  was h i r e d  t o  complete a pro jec t  

concerned with Mimulus ~ u t t a t u s  in t h e  Zap Claims group near  Watson 

Lake. In t h e  course of t h i s  wotk e x c e l l e n t  multielement followup 

l e v e l  s o i l  geochemical maps were used f o r  i n t e r p r e t a t i v e  purposes. 

A t  t h e  suggestion of t h e  w r i t e r  a small s c a l e  p ro jec t  f o r  t h e  

i n t e r p r e t a t i o n  of a  p a r t  of t h e  s o i l  geochemical data was arranged In 

t h e  b e l i e f  t h a t  geochemical sec t ions  and s3.gnatures would a i d  In t h e  

i n t e r p r e t a t i o n  of p a t t e r n s  I n  t h e  data. 

On t h e  second day of t h i s  t h r e e  day p ro jec t  Jim Mac Dougall discussed 

t h e  area b r i e f l y  with t h e  writer and indicated t h a t  in h i s  opinion "Keno 

Hill Type" s i l v e r  veins s t r i k i n g  in a nor th  south d i r e c t i o n  might be 

found in t h e  area s e l e c t e d  f o r  t h e  geochemical i n t e r p r e t a t i o n  t e s t .  

This  suggest ion appears t o  be  s u b s t a n t i a t e d  by t h e  I n t e r p r e t a t i o n  of 

t h e  geochemical data presented here. 

Thanks a r e  due t o  Sam Zastavnikovich who p l o t t e d  t h e  geochemical 

s e c t i o n s  included in t h i s  r epor t  under my 6 t rec t ion .  It should be s t r e s s e d  

t h a t  t h e  test  i n t e r p r e t a t i o n  was completed together  with t h i s  r e p o r t  i n  a 

t h r e e  day period and t h e  conclusions drawn apply only t o  t h e  area t e s t e d  

and n o t  t o  t h e  whole a r e a  of t h e  geochemical survey. 

John A .  C. Fortescue 

August 25th 1981. 
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THE USE OF GEOCHEMICAL SECTIO?U'S AND RELATED TECHNIQUES FOR TIiE Y3?TXFtFRET.4TION OF 

I-IULTIELEMENT SOIL GEOCWICAL M A P S  OF THE ZAP CLAU*IS AREA NEAR WATSON LAKE 

Introduction The object of mineral exploration is t o  loca te  mineral deposits 

a s  effect ively as possible using a l l  avai lable  data and methods. From t i n e  t o  

time f resh  approaches applied t o  existing information a r e  as ef fec t ive  in mine 

finding a s  more t rad i t iona l  techniques. Today s o i l  geochemical maps a r e  normally 

interpreted by one,or both of two approaches. One approach involves the  recognition 

of "geochemical anomaliesw di rec t ly  in the  data i n  tabular form or  as plotted on 

maps. The second involves the simple o r  complex study of the data a s  a s t a t i s t i c a l  

problem usually using computerised methods. I n  t h i s  report  we explore a th i rd  

approach which logical ly  l i e s  a f t e r  the  f i r s t  and before the s t a t i s t i c a l  analysis 

of data in the  exploration sequence. 

Geochemical sections and signatures a r e  in  an ear ly stage of development 

and t h e i r  application t o  complex terrain of the  type around the  Zap claims 

requires  caution. The principle is very simple. Using the geochemical map with 

values a t  f ixed s m p l e  distances a section of amount/distance is drawn t o  bring 

out pat terns  in  the  geochemical data. A more sophisticated geochemical section 

can be drawn by combining the  topographic section with a geochemical one. This 

often allows fo r  simple and complex interpretat ions along the  same l ine .  A 

geochemical signature is a pattern* of geochemical values which pe r s i s t s  f o r  

th ree  o r  more l i n e s  of a sampling grid. 

Geochemical signatures may be due t o  bedrock f eatures(eg s t r ike ,  dip, changes 

in li thology, s t ruc tura l  f-ures etc)or  s u r f i c i a l  features(glacia1 landforms, 

hydrological patterns,  changes in geochemical landscape types etc. ) . They nay 

a l s o  be used under favourable conditions t o  distinguish between in s i t u  and 

transported geochemical anomalies par t icular ly if several elements with different  

n o b i l i t i e s  a r e  involved. False signatures may a l s o  be discovered Ln some areas 

r e l a t i n g  only t o  s o i l  forming processes and not t o  the geology a t  a l l .  Consequently 

considerable exper ce is required before geochemical signatures within a given 'p" 
area can be interpreted with certainty. 

The wri ter  f i r s t  used geochemical signatures in exploration geochemistry in 

New Brunswick over 20 years ago in order t o  f ind  the  s t r i k e  of an area where no 

bedrock exposures existed. Since then they have been used from time t o  t h e  

in  favourable areas with some growing confidence. Until t he  advent of modern 

accurate and precise nethods of chemical analysis  of geochemical sainples the 

use&( , , of geochemical sections tended t o  be a l a s t  r e sa r t  owing t o  the  d i f f i cu l ty  

of 'separating landscape signatures from data noise due t o  imprecise methods of 

chemical analysis.  With the advent of m u l t  ielenent data from Atomic absorption 



and ICP t h i s  problem is much reduced and the use of geochemical sections 

should become more popular. This i s l i k e l y  as t h e  concepts of " re la t ive  

mobility","geochemical gradients","geochemical bar r ie rs"  and re la ted  concepts 

of general landscape geochemistry become be t t e r  understood by exploration 

geochemists. 

The d i f f i c u l t  terrain,the lack  of outcrrbps,the presence of bedrock with 

contrasting l i thologies , ihe presence of hot springs and t h e  existance of a 

superb multielenent geochemical s o i l  survey map indicated t h a t  the Zap 

claims would be a favourable area f o r  t h e  use of geochemical signatures. 

For t h e  purpose of t h i s  report it is assumed tha t  t h e  sampling,sample processing, 

chemical analysis and data  processing s tages of the  Zap claims geochemical 

survey a r e  a l l  done correctly, 

Methods 

Three types of geochemical sections were used i n  t h i s  project. 

Geochemical distance/abundance p lo ts  were f i r s t  made f o r  6 cut l i n e s  

on t h e  500m s p ~ c i n g  geochemical maps f o r  the  elements s i lver .1-ad and zinc. 
-. - . 

These sections revealed geochemical s-tures f o r  each of t h e  three  elements 

which were not aJ.1 coincident. 

Geochemical topography/dis~ce/abundance plo ts  were made f o r  four  

elements from the  1OOm l i n e  spacing map using 200m spacing interval. This 

was done i n  order t o  examine the  geochemical signatures i n  grea ter  detai l .  

Geochemical topography/distance/abundance plo ts  were made f o r  four 

elements a t  200m intervals  orientated a t  r igh t  angles t o  the  1OOm l i n e  

smcing geochemical map in order t o  examine the possible e f f ec t s  of 

topography and glaciation on the geochemical signatures In deta i l .  

Results and Discussion 

F i r s t  s e t  of Geochemical Se - ctiong -- 
Lead 1 Figure 1A shows the  geochemical sections f o r  lead  reduced 

x4 from the original. The p lo t  is from l i n e  156' look- west 
along the baseline which is seen in the  centre of t h e  figure,  
It should be noted t h a t  t h e  lead  data was not complete and 
consequently gaps occur i n  t h e  geochemical sections. A sca le  
0 -1Oppm Fb occurs a t  t he  r i g h t  s ide  of t h e  figure.  
Geochemical Signature I(GS-I) dominates t h e  lead  data p ~ t t e r n .  
GS-I is probably best shown by l i n e  5E but a l s o  occurs on 0+0 
and 5Wb GS-I is provisionally interpreted as follows. A l i nea r  
s t ructural ,or  l i tho logica l  fea ture  in bedrock cuts  across the 
sections a t  an oblique angle. This is in bedrock but provides 
a source f o r  glacial  smearing towards the  eas t  as indicated by 
p t t e r n s  on l ines  1OE and 15E, Thereis a l s o  some suggestion 
of smearing from l i n e  5W although t h i s  is not well developed. 

Conclusion A logical explanation f o r  the  3 l i n e  geochemical 
signature CS-I is t h e  presence of a geocheinical linear in 
bedrock a t  an  oblique angf e t o  t h e  orients-tion of the l ines .  



Figure l A  Sinple geochemical sections from line spacing s o i l  geochemical map of  Zap Claiols :LMD 
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Figure 1B Simple Geochemical Sections from 500m l h e  spclng soU.geochsaial map Zap maims r ZmC 
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Figure 1c Simple Geochemical Sections f r o m  500111 line spacing so i l  geochemical map of Zap Claims rSILVE3 



Zinc r Figure 1B shows geochemical sect ions  f o r  z i n c  reduced x4 from 
t h e  or iginal ,  The dominant s ignature  is GS-I1 which pe r s i s t s  
along the  same l i n e a r  as GS-I and appears most s t rongly developed 
a t  Line SE, A s  in t h e  case of l e ad  g l a c i a l  smearing of t h e  signa- 
ture is apparent especial ly  from s. Line 20E was included f o r  t h i s  
element t o  show how small d e t a i l s  of a good s ignature  pat tern  may per- 
sist i n  t he  downice direct ion,  

Conclusion The zinc p t t e r n s  are s imi la r  t o  t h e  l e a d ( ~ i g u r e  l A )  
except t h a t  the  zinc is o f f s e t  north from t h e  lead  m t t e r n .  

S i l v e r  r Figure 1 C  shows the  geochemical sect ions  f o r  s i l v e r  reduced x 4 
from t h e  original .  In t h i s  case t he  pa t te rns  a r e  simpler than f o r  
e i t h e r  l e ad  o r  zinc owing t o  problelns of chemical ana lys i s  f o r  
very small l eve l s  of s i l v e r ,  A s  i n  t h e  case of t h e  other  elements 
t h e  principal   signature(^^-111) is bes t  developed on l i n e  IjE with 
smearing and minor peaks along t h e  s t r i k e  of t h e  linear which 
was observed f o r  the  other  two elements, 

Conclusion. The s i t v e t  pat tern  i s  simpler but similar t o  those f o r  
l e ad  and zinc, 

Another way of showing the  ngeochemical signature l inear"  described above is by 
means of a map overlay t o  a composite a i r  photograph. In Figure 2 t h i s  has been 
attempted as a mockup, Figure 2A is a Xerox reduction of t he  a i r  protograph of 
t h e  area if i n t e r e s t  f o r  geochelnicsl sec t ions  discussed above. In  general it 
ind i ca t e s  t h e  grain  of t he  g l ac i a l  movement in r e l a t i on  t o  t h e  geochemical 
signature linear. Figure 2 B (which was or ig ina l ly  a coloured sketch map t o  f i t  
over t h e  a i r  photo) shows t h e  locat ion of t h e  geochemical l i n e a r ( f a u l t  l ine(??)  
and t h e  posi t ion of t h e  geochemical high values f o r  t he  four  elements which l i e  
upon it a s  full dots, Values t o  t h e  l e f t ( e a s t )  of t he  l i n e  a r e  considered g l ac i a l  s m e a r  
and t o  t h e  nes t  t o  be due t o  raovement of ions  downhill subsequent t o  glacia t ion,  

General Conclusion 

The combined evidence obtained from t h e  geochemical sect ions  fo r  l ead  z inc and 
s i l v e r  and t h e  study of the  projection of t h e  geochemical s ignatures  on the  air 
photograph suggests t h a t  the  most favourable a rea  l i e s  on l i n e  53 t o  the  south 
of t h e  baseline.  This should be studied fu r the r  a s  well a s  t he  l i n e  of t he  
supposed geochemical l i n e a r  which cu ts  ac ross  t h e  valley in t h e  v i c ln i t y  of the  
X.guttatus hot springs, 

Line 8~ ~o~o~ra~.hic/~eochernical  sect ions  f o r  l e ad  s i l v e r  cadmium and zinc on 
Line OW north of t he  baseline a r e  reproduced on Figure 3A. The north 
facing d o p e  a t  t he  l e f t  of t h e  f i gu re  evidences a small geochemical high 
four  a l l  four  elements which is in te rpre ted  as seepage from t h e  h i l l s i de .  
Cadmium and zinc anomalies t o  t he  rQht  of t h e  f i gu re  a r e  in terpreted 
as seepage from the  geochemical l i n e a r  which l i e s  fu r the r  ea s t  downice 
( i . e  . above the  page surface. 

Line 4~ ~ ~ ~ o ~ ~ a ~ h i c a l / ~ e o c h e m i c 8 l  sec t ions  f o r  l e ad  s i l v e r ,  cadmium and zinc on ~ i n e  
north of t he  baseline a r e  reproduced as Figure 3B. This l i n e  crosses the  

supposed geochemical l f n e r r  above its sub outcrop in bedrock. The e f f ec t  
of t h e  supposed linear is most marked in  z inc and cadmium but a l s o  can be seen 
on l ead  and s i lver .  Note the  hQher  cadmium,zinc but not l ead  in t h e  
s e e p g e  anomaly t o  t he  l s f t  of t he  f igure .  



(A 

Fkure 2 Reduced Xerox of air photograph 
Sketch geochemical section inte 
"geochemical signature linear" 

(B) 
1 composite of  prt of Zap Claims  area(^) 
trpretation map show- location of 
in same area of Zap Claims 



Line OW0 ~ o ~ r a ~ h i c / C e o c h e n i c a l  sect ions  f o r  l ead  s i l v e r  zinc and cadmium on 
l i n e  o+OO a r e  plotted on Figure 3C. In t h i s  case t h e  s i l v e r  is almost 
uniform the  lead  l i t t l e  above background and t h e  z inc  and cadnhm a r e  
a l s o  anomalous which,if t h e  hypothesis here is  correct  is due t o  
g l a c i a l  smearing. 

General Conclusion 
Evidence from the  de ta i led  topograyhic/geochemical sect ions  of th ree  l i n e s  
loca ted  1)upice,2)over and 3)-downice from t h e  supposed geochemical l i n e a r  
is in support of t he  hypothesis t h a t  such a l i n e a r  ex is t s .  Clearly two 
types of geochemical anomaly a r e  involved in these th ree  examples one due 
t o  seerrarte at  the  lef t (south)of  t h e  creek bed and the  other  due t o  t h e  
ngeo&erPical linesr" . ( ~ i g u r e  2). 

Third Se t  of Geochemical Sections 

A s  t ime was l imi ted  only two elements ( lead and cadmium)were included in 
down i c e  geochemical sect ions  located on each of t h r ee  l i n e s  in an east/uest 
d i r e c t i o n ( ~ i g u r e  4A and B)  

Although t h e  cadmium pst tern  Figure 4B was somewhat dissapointing when it was 
combined with that f o r  l ead  Figure h 8 pat tern  emerges. Signature CS-IV f o r  
l e a d  occurs on l i n e s  8 N  1 6 ~  and 2 2 ~ ( ~ i g u r e  4A) a s  expected and it appears t h a t  
t h e  high values f o r  cadmium l i e  on e i t h e r  s i d e  of it espec ia l ly  on l i n e  1 6 ~  
Figure 4B. Further study i s  required t o  invest igate  t h e  s ignif icance of t h i s  
observation. 

General Conclusion Although time did  not allow f o r  a de ta i led  invest igat ion of 
geochemical sect ions  i n  an east/west d i rec t ion  across  t h e  supposed geochemical 
l i n e a r  information obtained from th ree  l i n e s  s p c e d  a t  i n t e rva l s  along it 
suggest t h a t  it does in face exis t .  
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CONCLUSIONS 

1 ) ~  t e s t  has demonstrated t ha t  t h e  geochemical section/signature 
technique provides a log ica l  in te rpre ta t ion  of geochemical 
pa t te rns  fo r  four elements in a part of t h e  Zap claim group 
which includes t he  hot sprlngs where geochemical anomalies 
a r e  known, 

2 ) ~ l t h o u g h  the  r e s u l t s  of t he  t e s t  a r e  l og i ca l l y  r e l a t ed  other  
explanations of t he  geochemical pat terns  should not be ruled 
out a t  t h i s  stage. For example t h e  geochemical anomalies might 
occur only where t h e  d r i f t  was thin.  

3)1t is suggested t h a t  only a f t e r  a careful  examination of a l l  
known geochemical anomalies and geological and geophysical 
evidence t h a t  t h e  existance of t he  geochemical linear should 
be proven by trenching or d r i l l i n g  operat ions , '  



Suggestions f o r  further work 

A f u l l  and complete geochemical section/signature analysis  be completed 
using a l l  currently available s o i l  information 

Selected l i n e s  should be subjected t o  fur ther  de ta i led  examinstion using 
a multielement approach(eg ICP scan analysis of samples f o r  20-30 elements) 

A deta i led  stream sediment survey of the  region enclosed within the  claims 
based on the  four elements studied(or preferably ICP analysis)  should be 
completed prior t o  more s o i l  investigations a t  t h i s  stage, 

Overburden d r i l l i ng  t o  obtain samples f o r  geochemistry a t  t h e  interface of 
bedrock and su r f i c i a l  material might be prefer ible  t o  s o i l  sampling as a 
next s t e p  t o  the investigation of supposed geochemical l inears ,  

Shallow seismic investigations might be used t o  estimate t h e  depth t o  
bedrock along selected l ines  as an a i d  t o  interpretat ion of the  geochemical 
l i n e a r  and related patterns. 

Detailed g lac ia l  geology of t h e  area might suggest fur ther  ta rge ts  f o r  
geochemical followup. 

A survey of the temperature of springs i n  the  area should be completed, 


