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IntroductionIntroduction
Partial/Partial/SelectiveSelective Extraction (Enzyme Extraction (Enzyme 
Leach) Leach) soilsoil geochemicalgeochemical samplingsampling donedone on on 
McLeodMcLeod propertyproperty to to accelerateaccelerate evaluationevaluation
ofof Key Key TuffiteTuffite stratigraphystratigraphy..
Part Part ofof deepdeep penetratingpenetrating soilsoil geochemistrygeochemistry
initiative initiative atat Noranda/Noranda/FalconbridgeFalconbridge..
Orientation Orientation surveysurvey in 2003 in 2003 indicatedindicated likelylikely
presencepresence ofof bedrockbedrock signal in data.signal in data.
SamplingSampling programprogram consistedconsisted ofof overover 500 500 
samplessamples ofof A0 A0 andand BB--horizonhorizon materialmaterial on a on a 
50x100m 50x100m gridgrid..
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Regional Geology Regional Geology -- Matagami AreaMatagami Area
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Schematic Section
Central

South Flank

Schematic Section
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Renaissance Renaissance ShowingShowing -- Section 13375ESection 13375E
M-12206° 026°
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Renaissance Renaissance -- Composite Section 13175EComposite Section 13175E
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McLeod Sampling ProtocolMcLeod Sampling Protocol

OMET Soil Sampling Protocol Used: OMET Soil Sampling Protocol Used: 
Samples collected of BSamples collected of B--horizon horizon 
between 10 and 25cm or if Bbetween 10 and 25cm or if B--horizon horizon 
sample was too deep the A0sample was too deep the A0--horizon horizon 
was collected between 10 and 20cm.was collected between 10 and 20cm.
Frozen ground frequently resulted in Frozen ground frequently resulted in 
collection of sample deeper than collection of sample deeper than 
25cm (for A0 Horizon) but no data 25cm (for A0 Horizon) but no data 
on depth was recorded.on depth was recorded.
Samples were collected on 50m Samples were collected on 50m 
spacing on lines 100m apart.spacing on lines 100m apart.



 

Falconbridge Ltd.

Field Descriptions and Analytical Field Descriptions and Analytical 
MethodsMethods

Field descriptions recorded for each Field descriptions recorded for each 
Site and each Sample. Site and each Sample. 
pH and Conductivity measured on pH and Conductivity measured on 
each sample.each sample.
All samples All samples analysedanalysed by Enzyme by Enzyme 
Leach at Leach at ActlabsActlabs..
60 randomly selected samples 60 randomly selected samples 
analysedanalysed by Aqua by Aqua RegiaRegia/ICP/ICP--ES. ES. 
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OMET Sampling ProtocolOMET Sampling Protocol

(From Hamilton et al., 2003)
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StatisticsStatistics ofof SampleSample CollectionCollection

No. %
Samples 452 87%
Standards 13 2.5%
Field Duplicates 28 5%
Lab duplicates 29 6%

TOTAL 522

317 (70%) A0 and 135 (30%) B-horizon samples
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QAQCQAQC

Quality Control consisted of a drift Quality Control consisted of a drift 
monitor (standard) along with lab monitor (standard) along with lab 
preparation and field duplicates.preparation and field duplicates.
Field duplicates were collected from Field duplicates were collected from 
similar site between 2 and 3 meters similar site between 2 and 3 meters 
from original sample.from original sample.
All samples randomized and reAll samples randomized and re--
numbered prior to batch assembly.numbered prior to batch assembly.
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Drift Monitor Control ChartDrift Monitor Control Chart
2003 orientation survey

2004 survey
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AnalyticalAnalytical, Sub, Sub--SamplingSampling andand Field Field 
SamplingSampling PrecisionPrecision
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ElementElement Concentrations by Field Concentrations by Field 
RandomizedRandomized SequentialSequential AssayAssay OrderOrder
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QAQC ConclusionsQAQC Conclusions
Drift monitor Drift monitor responseresponse waswas differentdifferent thanthan resultsresults
obtainedobtained in 2003 but batch to batch variations in 2003 but batch to batch variations 
acceptable.acceptable.
AnalyticalAnalytical andand LabLab PreparationPreparation PrecisionPrecision GoodGood
for for mostmost elementselements but Field Duplicate but Field Duplicate precisionprecision
poorpoor for for ZnZn, Pb, , Pb, CdCd, , andand somesome otherother elementselements
(RSD% (RSD% > 60%). > 60%). 
SomeSome problemsproblems highlightedhighlighted by by randomizedrandomized
samplessamples but but errorserrors do do notnot leadlead to to biasbias in in surveysurvey. . 

Statement:  QAQC data indicate that the results are 
acceptable for the purpose of identifying anomalies on 
the grid.  Poor field sampling precision in some key
elements require stronger contrast between anomalies 
and background for conclusive inferences to be drawn.



 

Falconbridge Ltd.

ResponseResponse Ratio Ratio MapsMaps
SamplesSamples divideddivided intointo twotwo groups groups 
accordingaccording to to soilsoil type (A0 type (A0 andand B B 
horizons).horizons).
1st quartile 1st quartile calculatedcalculated for for eacheach
group.group.
EachEach elementelement ofof eacheach samplesample divideddivided
by by thethe 1st quartile value for 1st quartile value for thethe
elementelement ofof thethe group.group.
ResultsResults werewere recombinedrecombined andand plottedplotted
by RR (by RR (responseresponse ratio)ratio)
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0.1 to 4   (334)
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PP--values of tvalues of t--Tests for DomainsTests for Domains
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Conclusions Conclusions ofof ResponseResponse Ratio Ratio 
MethodMethod

Main Main featurefeature ofof data data isis presencepresence ofof 2 2 domainsdomains
defineddefined in part by pH.  in part by pH.  
EasternEastern ((McLeodMcLeod) ) domaindomain generallygenerally muchmuch lowerlower
in in averageaverage values for values for manymany elementselements andand western western 
((BracemacBracemac) ) domaindomain whichwhich hashas anomalousanomalous
background in background in ZnZn, Pb, , Pb, CdCd, , SnSn, In , In andand lowerlower pH.pH.
Data Data testedtested for for proximityproximity to rail to rail lineline but but nono
correlationcorrelation foundfound..
DifficultDifficult to to resolveresolve actualactual drill drill targettarget anomalies in anomalies in 
BracemacBracemac domaindomain eveneven if if wholewhole area area westwest ofof
McLeodMcLeod showingshowing clearlyclearly anomalousanomalous..
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NormalizationNormalization ((SequentialSequential
RegressionRegression) ) MethodMethod

Second stage Second stage ofof interpretationinterpretation consistedconsisted ofof
normalization to remove normalization to remove surficialsurficial effects.effects.
As part of this exercise 60 randomly selected AAs part of this exercise 60 randomly selected A--
horizon samples were submitted for aqua horizon samples were submitted for aqua regiaregia
digestion/ICPdigestion/ICP--ES analysis to test whether major ES analysis to test whether major 
components could be controlling the abundance components could be controlling the abundance 
of Enzyme Leach elements.of Enzyme Leach elements.
This study indicated that normalization required This study indicated that normalization required 
for soil type, pH and for soil type, pH and MnMn but not for Ca, Fe, K, Na, but not for Ca, Fe, K, Na, 
or Al, nor for C.or Al, nor for C.
It is quite possible that BIt is quite possible that B--horizon samples would horizon samples would 
show corrections required for some of these show corrections required for some of these 
elements.elements.
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Normalization for Soil Type and pHNormalization for Soil Type and pH
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Regression of Selected Elements Regression of Selected Elements 
on on Mn_ELMn_EL

Log_Mn_ppbpH
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Gridded Stand. 
Residual logPb_ppb
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Gridded Stand. 
Residual logCd_ppb

Residuals of
Log10_Cd_ppbEL
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2  to 20   (11)
1.5 to 2   (13)
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-1  to 0   (165)
-20  to -1   (51)

SOIL_HORIZON_CODE

A0   (313)
B   (132)

Gridded Stand. 
Residual logAs_ppb

Residuals of
Log10_As_ppbEL
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Gridded Stand. 
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Log10_V_ppbEL
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ConclusionsConclusions
Most obvious feature with both methods is Most obvious feature with both methods is 
McLeod McLeod vsvs BracemacBracemac Domains.Domains.
A number of anomalies have been outlined that A number of anomalies have been outlined that 
differ in elemental association.differ in elemental association.
Some of these anomalies may line up along an Some of these anomalies may line up along an 
inferred structural lineament observed on inferred structural lineament observed on 
longitudinal section.longitudinal section.
Some evidence that Renaissance deposit occurs Some evidence that Renaissance deposit occurs 
within a depression surrounded by discontinuous within a depression surrounded by discontinuous 
multimulti--element halo.element halo.
Possible response along subPossible response along sub--cropping mineralized  cropping mineralized  
KT horizon.KT horizon.
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Some Outstanding IssuesSome Outstanding Issues
Possible contamination by railroad even if Possible contamination by railroad even if 
no significant relationship between no significant relationship between 
concentration and distance.concentration and distance.
Survey done early in season; wet areas Survey done early in season; wet areas 
still frozen.still frozen.
A0 and B horizons not randomly A0 and B horizons not randomly 
distributed; Renaissance Deposit mostly distributed; Renaissance Deposit mostly 
covered by B samples.covered by B samples.
Aqua Aqua RegiaRegia digestions only done on A0 digestions only done on A0 
samples; Bsamples; B--horizons may require horizons may require 
normalization for other elements (i.e. Fe, normalization for other elements (i.e. Fe, 
Ca, Mg, Al). Ca, Mg, Al). 
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A total of 32 targets sampled
Including:
4 known targets
28 unknown targets
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General Recommendations for General Recommendations for 
Partial/Selective Extraction SurveysPartial/Selective Extraction Surveys

Field Duplicates and randomization Field Duplicates and randomization 
essential.essential.
pH measurements on soil slurries very pH measurements on soil slurries very 
important for normalization.important for normalization.
Aqua Aqua RegiaRegia digestion allows testing and digestion allows testing and 
normalization for major elements.normalization for major elements.
Normalize results for whatever factors Normalize results for whatever factors 
correlate strongly with elements of correlate strongly with elements of 
interest.  interest.  
Regression/Residual method had little Regression/Residual method had little 
effect on variables that do not correlate effect on variables that do not correlate 
with factor.with factor.
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Thank YouThank You


