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FREFACE

During August 1981 the writer was hired to complete a project
concerned with Mimulus guttatus in the 2Zap Claims group near Watson
Lake, In the course of this wotk excellent multielement followup

level s0il geochemical maps were used for interpretative purposes,

At the suggestlon of the writer a small scale project for the
interpretation of a part of the soil geochemical data was arranged in
the belief that geochemical sections and signatures would aid in the
interpretation of patterns in the data,

On the second day of thls three day project Jim Mac Dougall discussed
the area briefly with the writer and indicated that in his opinion "Keno
Hil11 Type" silver veins striking 1n a north south direction might be
found in the area selected for the geochemical interpretation test,

This suggestion appears to be substantiated by the interpretation of
the geochemical data presented here,

Thanks are due to Sam Zastavnikovich who plotted the geochemical
sections included in this report under my direction. It should be stressed
that the test interpretatlon was completed together with this report in a
three day period and the concluslons drawn apply only to the area tested
and not to the whole area of the geochemical survey,

John A.C.Fortescue
August 25th 1981,
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THE USE OF GEOCHEMICAL SECTIONS AND RELATED TECHNIQUES FOR THE INTERFRETATION OF
MULTIELEMENT SOIL GEOCHEMICAL MAPS OF THE ZAP CLAIMS AREA NEAR WATSCN LAKE

Introduction The object of mineral exploration is to 1locate mineral deposits

as effectlvely as possible using all avallable data and methods. From time to

time fresh approaches applied to existing information are as effective in mine
finding as more traditional techniques, Today soil geochemical maps are normally
interpreted by one,or both of two approaches, One approach involves the recognition
of "geochemical anomalies” directly in the data in tabular form or as plotted on
maps. The second involves the simple or complex study of the data as a statistical
problenm usually using computerised methods. In this report we explore a third
approach which logically lles after the first and before the statistical analysis
of data in the exploratlon sequence.

Geochemical sections and signatures are in an éarly stage of development
and their application to complex texrrain of the type around the Zap clains
requires cautlon. The principle 1s very simple. Using the geochemical map with
values at fixed sample distances a section of amount/distance is drawn to bring
out patterns in the geochemlcal data. A more sophistlicated geochemical section
can be drawn by combining the topographlc sectlon with a geochemical one. This
often allows for simple and complex interpretations along the same line. A
geochemical signature is a patternj of geochemical values which persists for
three or more lines of a sampling grid.

Geochenical signatures may be due to bedrock features(eg strike,dip,changes
in 1ithology,structural fegtures etc)or surficlal features(glacial landforms,
hydrological patterns,changes in geochemical landscape types etc.). They may
also be used under favourable conditions to distinguish between in situ and
transported geochemical anomalies particularly if several elements with different
nobilities are involved., False signatures may also be discovered in some areas
relating only to soil forming processes and not to the geology at all, Consequently

conslderable exper%?nce is required before geochemical slgnatures within a given
area can be interpreted with certainty,

The writer first used geochemical signatures in exploration geochemlstry i1n
New Brunswick over 20 years ago in order to find the strike of an area where no
bedrock exposures existed. Since then they have been used from time to time
in favourable areas with some growing confidence, Until the advent of modern
accurate and precise methods of chemical analysis of geochemical samples the
“53§'°f geochemical sections tended to be a last resart owing to the difficulty
of separating landscape signatures from data noise due to imprecise methods of
chemical analysis. With the advent of multielement data from Atomic absorption



and ICP this problem is much reduced and the use of geochemical sections
should become more popular, This islikely as the concepts of "relative
mobility","geochemical gradients","geochemical barriers" and related concepts
of general landscape geochemlstry become better understood by exploration
geochenmists,

The difficult terrain,the lack of outcréps,the presence of bedrock with
contrasting 1ithologles,the presence of hot springs and the existance of a
superb multielenent geochemical soll survey map indicated tﬁat the Zap
clains would be a favourable area for the use of geochemical signatures.

For the purpose of this report it 1s assumed that the sampling,sample processing,

chemical analysis and data processing stages of the Zap claims geochemical
survey are all done correctly.

Methods

Three types of geochemical sections were used in this project,

Geochenmical distance/abundance plots were first made for 6 cut lines
on the 500m spacing geochemical maps for the elements sllver,lead and zinec,
These sectlons revealed geochemical signatures for each of the three ei;ﬁ;ﬁfs
which were not all colncident.

Geochemical topography/distdnce/abundance plots were made for four
elements from the 100m line spacing map using 200m spacing interval, This
was done in order to examine the geochemical signatures in greater detail,

Geochemical topography/distance/abundance plots were made for four
elements at 200m intervals orlentated at right angles to the 100m line
spacing geochemical map in order to examine the possible effects of
topography and glaclation on the geochemical signatures in detall,

Results and Discussion
First set of Geochemical Sectlong

Lead 1 Figure 1A shows the geochemical sectlons for lead reduced
x4 from the original, The plot is from line 15E looking west
along the baseline which 1s seen in the centre of the figure,
It should be noted that the lead data was not complete and
consequently gaps occur in the geochemlcal sections, A scale
0 -10prm Fb occurs at the right side of the figure.
Geochemical Signature I(GS-I) dominates the lead data pattern,
GS-I 1s probably best shown by line SE but also occurs on 0+0
and 5W. GS-I is provisionally interpreted as follows. A linear
structural,or lithological feature in bedrock cuts across the
sectlons at an obllque angle., This is in bedrock but provides
a source for glacial smearing towards the east as indicated by
ratterns on lines 10E and 15E. Therels also some suggestlon
of smearing from line 5W although this is not well developed.

Conclusion A logical explanation for the 3 line geochemical
signature GS-I is the presence of a geochemlcal linear in
tedrock at an oblique angle to the orientz::tion of the lines,
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Zinc 3 Figure 1B shows geochemical sections for zinc reduced x& from
the original, The dominant signature 1s GS-II which persists
along the same linear as GS-I and appears most strongly developed
at Line SE. As in the case of lead glaclal smearing of the signa-
ture 1s apparent especially from 5E. Line 20E was included for this !
element to show how small detalls of a good signature pattern may per- ‘
sist in the downice direction,

Conclusion The zinc patterns are similar to the lead(Figure 1A)
except that the zinc 1s offset north from the lead pattern.

Sllver s Figure 1C shows the geochemical sectlions for silver reduced x &4
from the original. In this case the patterns are simpler than for
either lead or zinc owing to problems of chemical analysls for
very small levels of silver. As in the case of the other elements
the principal signature(GS-III) is best developed on line 5E with
smearing and minor peaks along the strike of the linear which
was observed for the other two elements., :

"~ Conclusion, The sifver pattern 1s simpler but similar to those for
lead and zinc.

Another way of showing the "geochemlcal signature linear" described above is by

means of a map overlay to a composite air photograph., In Figure 2 this has been
attempted as a mockup, Figure 2A 1s a Xerox reduction of the alr protograph of

the area 1f interest for geochemical sections discussed above, In general it

indicates the grain of the glacial movement in relation to the geochemical

signature linear. Figure 2 B (which was originally a coloured sketch map to fit

over the air photo) shows the location of the geochemical linear(fault line(??)

and the position of the geochemical high values for the four elements which lie

upon it as full dots, Values to the left(east) of the line are considered glaclal smear
and to the west to be due to movement of ions downhill subsequent to glaciation,

General Conclusion

The combined evidence obtained from the geochemical sections for lead zinc and
sllver and the study of the projection of the geochemical signatures on the air
photograph suggests that the most favourable area lies on line 5E to the south
of the baseline. This should be studied further as well as the line of the
supposed geochemical linear which cuts across the valley in the vicinity of the
M.guttatus hot springs,

Second _Set of Geochemical Jectiong

Line 8W Topographic/geochemical sections for 1lead silver cadmium and zinc on
Line ¥ north of the baseline are reproduced on Figure 3A, The north
facing slope at the left of the figure evidences a small geochemical high
four all four elements which is interpreted as seepage from the hillside.
Cadmium and zinc anomalies to the right of the flgure are interpreted
as seepage from the geochemical linear which lies further east downice
(i.e . above the page surface. , 1 zin Lin

44 Topo hical/geochemical sections for lead silver,cadmium and zlnc on e
Line Ewpngizﬁ of tég baseline are reproduced as Figure 3B. Thls line crosses the
supposed geochemical linesr above its sub outcrop in bedrock. The effect
of the supposed linear 1s most marked in zinc and cadmium but also can be seen
on lead and silver. Note the higher cadmium,zinc but not lead in the
seepage anomaly to the 18ft of the figure.
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Line 00+0 Topographic/Geochemical sections for lead silver zinc and cadmium on
1ine o+00 are plotted on Figure 3C, In this case the silver 1s almost
uniform the lead little above background and the zinc and cadrlum are
also anomalous which,if the hypothesls here 1s correct is due to
glacial smearing. ’

General Conclusion
Evidence from the detailed topographic/geochemical sectlions of three lines
located 1)Upice,2)over and 3) downice from the supposed geochemical linear
is in support of the hypothesis that such a linear exists, Clearly two
types of geochemical anomaly are involved in these three examples one due
to seemze at the left(south)of the creek bed and the other due to the
ngeotheiical linear”.(Figure 2).

Third Set of Geochemical Sectlions

As time was limited only two elements (lead and cadmium)were included in
down ice geochemical sections located on each of three lines in an east/west
direction?Figure 4A and B)

Although the cadmium pattern Figure 4B was somewhat dissapointing when it was
combined with that for lead Figure UA a pattern emerges. Signature GS-IV for
lead occurs on lines 8N 16N and 22N(Figure 4A) as expected and it appears that
the high values for cadmium lie on either side of it especially on line 16X

Figure 4B, Further study is required to investigate the significance of this
observation,

General Conclusion Although time did not allow for a detalled investigation of
geochemical sections in an east/west direction across the supposed geochemical
linear information obtained from <three lines spaced at intervals along it
suggest that it does in face exist,
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CONCLUSIONS

1)A test has demonstrated that the geochemical section/signature
technique provides a logical interpretation of geochemical
patterns for four elements in a part of the Zap claim group
which includes the hot springs where geochemical anomalies

are known,

2)Although the results of the test are logically related other
explanations of the geochemical patterns should not be ruled
out at thls stage, For example the geochemical anomalies might

occur only where the drift was thin,

3)It is suggested that only after a careful examination of all
known geochemical anomallies and geological and geophysical
evidence that the exlistance of the geochemical linear should

be proven by trenching or drilling operations.
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Suggestions for further work

1)Geochemistry

A full and complete geochemical section/signature analysis be completed
using all currently available soil information

Selected lines should be subjected to further detalled examination using

a multielement approach(eg ICP scan analysis of samples for 20-30 elements)
A detailed stream sediment survey of the region enclosed within the clains

based on the four elements studiled(or preferably ICP analysis) should be
completed prior to more soll investigatlons at this stage.,

2)Other

Overburden drilling to obtain samples for geochemistry at the interface of

bedrock and surficial material might be preferable to soil sampling as a
next step to the investigation of supposed geochemical linears,

Shallow selsmic investigations might be used to estimate the depth to

bedrock along selected lines as an aid to interpretation of the geochemical

linear and related patterns.

Detalled glaclal geology of the area might suggest further targets for
geochemical followup,

A survey of the temperature of springs in the area should be completed.
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FREFACE

During August 1981 the writer was hired to complete a project
concerned with Mimulus guttatus in the Zap Claims group near Watson
Lake, In the course of this wotk excellent multielement followup
level 301l geochemlcal maps were used for interpretative purposes,

At the suggestlon of the writer a small scale project for the
interpretation of a part of the soil geochemical data was arranged in
the belief that geochemical sectlons and signatures would aid in the
Interpretation of patterns in the data,

On the second day of this three day project Jim Mac Dougall discussed
the area briefly with the writer and indicated that in his opinion "Keno
Hi1l Type" silver veins striking in a north south direction might be
found in the area selected for the geochemical interpretation test.

This suggestion appears to be substantiated by the interpretation of
the geochemical data presented here.

Thanks are due to Sam Zastavnikovich who plotted the geochemical
sectlions included in this report under my direction. It should be stressed
that the test interpretation was completed together with this report in a
three day period and the conclusions drawn apply only to the area tested
and not to the whole area of the geochemlical survey,

John A.C.Fortescue
August 25th 1981,



Contents

Introductione~eccccerccavea=

Method--=~-vmsorcccecccacea-

Res'ddts and Discussione-e---
Conclusiong===svmscsncemncun

Suggestions for further work

T R D W D W TP W D up WY D R D D TS v W G e e AP e WD e W A W Om a

R A = D WP D R N W Gk s W GRS AR 4 B e A MR YR WS GS I W AR NS R W W

A D R D Sy o WD D D G S WD e W P WD W e e W ED A S S W A

T > A " W A A D e S e A W W W MR W R A e o

T e A W T Mn P A S ED S WD M R e S e RS e AR R R P e WD A

- Y AP W S = D Wy W M an . NS Sy N R A WS W b e =



THE USE OF GEOCHEMICAL SECTIONS AND RELATED TECHNIQUES FOR THE INTERFRETATION OF
MULTIELEMENT SOIL GEOCHEMICAL MAPS OF THE ZAP CLAIMS AREA NEAR WATSON LAKE

Introduction The object of mineral exploration 1s to 1locate mineral deposits

as effectlvely as possible using all avallable data and nethods. From time to

time fresh approaches applied to existing information are as effective in mine
finding as more traditional technigues. Today soil geochemical maps are normally
interpreted by one,or both of two approaches., One approach involves the recognition
of "geochemical anomalies" directly in the data in tabular form or as plotted on
maps. The second involves the simple or complex study of the data as a statistical
problem usually using computerised methods, In this report we explore a third
approach which loglcally lies after the first and before the statistical analysis
of data in the exploration sequence,

Geochemical sectlons and signatures are in an éarly stage of development
and their application to complex terrain of the type around the Zap claims
requires caution. The principle is very simple., Using the geochemical map with
values at fixed sample distances a section of amount/distance is drawn to bring
out patterns in the geochemlcal data. A more sophisticated geochemlcal section
can be drawn by combining the topographic sectlion with a geochemical one. This
often allows for simple and complex interpretations along the same line. A
geochemical signature is a patternj of geochemical values which persists for
three or more lines of a sanpling grid.

Geochemical signatures may be due to bedrock features(eg strike,dip,changes
in lithology,structural fegtures etc)or surficial features(glacial landforms,
hydrological patterns,changes in geochemical landscape types etc.). They may
also be used under favourable conditions to distingulsh betwesen in situ and
transported geochemical anomalies particularly if several elements with different
nobilities are involved. False signatures may also be discovered in some areas

relating only to soil forming processes and not to the geology at all, Consequently
considerable exper%ince 1s required before geochemical signatures within a given
area can be interpreted with certainty,

The writer first used geochemical slignatures in exploration geochemistry in
New Brunswick over 20 years ago in order to find the strike of an area where no
bedrock exposures exlsted. Since then they have been used from time to time
in favourable areas with some growing confidence., Until the advent of modern
accurate and precise methods of chemical analysis of geochemical samples the
usgd’of geochemical sections tended to be a last resart owing to the difficulty
ofiseparating landscape signatures from data noise due to imprecise methods of
chemical analysis. With the advent of multielement data from Atomic absorption



and ICP this problem is much reduced and the use of geochemical sections
should become more popular, This islikely as the concepts of “"relative
mobility","geochemical gradlents","geochemical barriers" and related concepts
of general landscape geochemistry become better understood by exploration
geochemists.

The difficult terrain,the lack of outcréps,the presence of bedrock with
contrasting 1ithologles,the presence of hot springs and the existance of a
superb multielenent geochemical soil survey map indicated thﬁt the Zap
claims would be a favourable area for the use of geochemical signatures,

For the purpose of this report it is assuned that the sampling,sample processing,
chemical analysis and data processing stages of the Zap claims geochemical
survey are all done correctly.

Methods

Three types of geochemlcal sectlons were used in this project.

Geochemical distance/abundance plots were first made for 6 cut lines
on the 500m spacing geochemical maps for the elements silvg;,lggg,and zine,
These sections revealed geochemical signatures for eacﬁyggwthe three eiéﬁénfs
which were not all coincident.

Geochemical topography/distdnce/abundance plots were made for four
elements from the 100m line spacing map using 200m spacing interval. This
was done in order to examine the geochemical signatures in greater detail.

Geochemical topography/distance/hbundance plots were made for four
elements at 200m intervals orlientated at right angles to the 100m line
spacing geochemical map in order to examine the possible effects of

topography and glaciation on the geochemical signatures in detail,

Results and Dlscussion

Lead 1 Figure 1A shows the geochemical sections for lead reduced
x4 from the original, The plot is from line 15E looking west
along the baseline which is seen in the centre of the figure.
It should be noted that the lead data was not complete and
consequently gaps occur in the geochemlcal sectlons, A scale
0 -10prm Fb occurs at the right side of the figure,
Geochemical Signature I(GS-I) dominates the lead data pettern,
GS~1 is probably best shown by line 5E but also occurs on 0+0
and 5W. GS-I is provisionally interpreted as follows, A linear
structural,or 1ithological feature in bedrock cuts across the
sectlions at an oblique angle., This is in bedrock but provides
a source for glacial smearing towards the east as indicated by
patterns on lines 10E and 15E. Thereis also some suggestion
of smearing from line 5W although this is not well developed,

Conclusion A logical explanation for the 3 line geochemlcal
signature GS-I is the presence of a geochemical linear in
tedrock at an oblique angle to the orientation of the lines.
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Zinc 1 Figure 1B shows geochemical sections for zinc reduced x4 from
the original, The dominant signature is GS-II which persists
along the same linear as GS-I and appears most strongly developed
at Line 5E, As in the case of lead glaclal smearing of the signa-
ture is apparent especially from 5E, Line 20E was included for this
element to show how small details of a good signature pattern may per-
sist in the downice direction,

i Conclusion The zinc petterns are similar to the lead(Figure 1A)
except that the zinc 1s offset north from the lead pattern,

Silver : Figure 1C shows the geochemical sections for silver reduced x 4
from the original. In this case the patterns are simpler than for
elther lead or zinc owing to problems of chemical analysis for
very small levels of silver., As in the case of the other elements
the principel signature(GS-III) is best developed on line 5E with
shearing and minor peaks along the strike of the llnear which
was observed for the other two elements, '

Conclusion, The sifver pattern 1s simpler but simllar to those for
lead and zinc,

Another way of showing the "geochemical signature linear" described above is by

means of a map overlay to a composite air photograph, In Figure 2 this has been
attempted as a mockup, Figure 2A is a Xerox reduction of the air protograph of

the area 1f interest for geochemical sections discussed above., In general it

indicates the grain of the glaclal movement in relation to the geochemical

signature linear. Figure 2 B (which was originally a coloured sketch map to fit

over the air photo) shows the location of the geochemical linear(fault line(??)

and the position of the geochemical high values for the four elements which lie

upon it as full dots. Values to the left(east) of the line are considered glacial smear
and to the west to be due to movement of lons downhill subsequent to glaciation,

General Conclusion

The combined evidence obtained from the geochemlcal sections for lead zinc and
silver and the study of the projection of the geochemical signatures on the air
photograph suggests that the most favourable area lies on line 5E to the south
of the baseline. This should be studled further as well as the line of the
supposed geochemlcal linear which cuts across the valley in the vicinity of the
M.guttatus hot springs.

Segond gSet of ggggggmlggl Sectiong

Line 8W Topographic/geochemical sections for 1lead silver cadmium and zinc on
Line W north of the baseline are reproduced on Figure 3A, The north
facing slope at the left of the figure evidences a small geochemical high
four all four elements which 1s interpreted as seepage from the hillside,
Cadmium and zinc anomalies to the right of the figure are interpreted
as seepage from the geochemical linear which lles further east downice
(i.e . above the page surface. " Lin

o] hical/geochemical sections for lead silver,cadmium and zinc on e
Line 5:pn§§:§ of tég baseline are reproduced as Figure 3B. This line crosses the
supposed geochemical linexr above its sub outcrop in bedrock. The effect
of the supposed linear is most marked in zinc and cadmium but also can be seen
on lead and silver. Note the higher cadmium,zinc but not lead in the
seepage anomaly to the 18ft of the figure.
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Sketch geochemical section interpretation map showing 1location of
"geochemlcal signature linear" in same area of Zap Claims



Line 00+0 Topographic/Geochemical sections for lead silver zinc and cadmium on
1line o+00 are plotted on Figure 3C. In this case the silver is almost
uniform the lead little above background and the zinc and cadrmlum are
also anomalous which,1f the hypothesls here is correct is due to
glaclal smearing, '

General Conclusion
Evidence from the detalled topographic/éeochemical sectlons of three lines
located 1)Upice,2)over and 3) downice from the supposed geochemical linear
is in support of the hypothesis that such a linear exists. Clearly two
types of geochemical anomaly are lnvolved in these three examples one due
to seemae at the left(south)of the creek bed and the other due to the
"geothemical linear", (Figure 2).

Third Set of Geochemlcal Sections

As time was limited only two elements (lead and cadmium)were included in
down ice geochemical sections located on each of three lines in an east/west
direction(Figure %A and B)

Although the cadmium pattern Figure 4B was somewhat dissapointing when it was
combined with that for lead Figure 4A a pattern emerges. Signature GS-IV for
lead occurs on lines 8N 16N and 22N(Figure 4A) as expected and it appears that
the high values for cadmiunm lie on either side of it especially on line 16N

Figure 4B, Further study 1s required to investigate the significance of this
observation,

General Conclusion Although time did not allow for a detalled investigation of
geochemical sections in an east/west direction across the supposed geochemical
linear information obtained from three lines spaced at intervals along it
suggest that 1t does in face exist.
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CONCLUSIONS

1)A test has demonstrated that the geochemical section/signature
technique provides a logical interpretation of geochemical
patterns for four elements in a part of the Zap claim group
which includes the hot springs where geochemical anomalies
are known,

2)Although the results of the test are logically related other
explanations of the geochemlical patterns should not be ruled
out at this stage. For example the geochemical anomalies might
occur only where the drift was thin.

3)It is suggested that only after a careful examination of all
known geochemical anomalles and geological and geophysical
evidence that the existance of the geochemical linear should
be proven by trenching or drilling operations,
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Suggestlions for further work

1)Geochemistry

A full and complete geochemlcal section/signature analysis be completed
using all currently available soil information

Selected lines should be subjected to further detailed examination using
a multielement approach(eg ICP scan analysis of samples for 20-30 elements)

A detalled stream sediment survey of the region enclosed within the clains
based on the four elements studied(or preferably ICP analysis) should be
completed prior to more soil investigations at this stage,

2)0ther

Overburden drilling to obtain samples for geochemistry at the interface of
bedrock and surficlal material might be preferable to soil sampling as a
next step to the investigation of supposed geochemical linears,

Shallow seismlc investigations might be used to estimate the depth to
bedrock along selected lines as an ald to interpretation of the geochemical
linear and related patterns,

Detalled glacial geology of the area might suggest further targets for
geochemical followup.

A survey of the temperature of springs in the area should be completed.



