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PREFACE  

This soil survey was recommended as part of a pilot study that M. Cornelius of CSIRO completed 
for Straits Resources Ltd in November 2002.  Its objective is to assess the use of soil sampling at 
Straits Resources’ Rainbow Prospect, in particular, size fractions and element suites. 
 
Results show that the <53 μm and the 850-2000 μm fractions of residual/semi residual soils 
overlying bedrock mineralization are the most strongly enriched in Cu and Pb;  the <53 μm 
fraction is also enriched in some pathfinder elements.  Copper shows a single peak (width 500 m 
>300 ppm Cu, maximum 1280 ppm Cu), whereas Pb has peaks either side of the Cu anomaly.  
Other pathfinder elements are associated with both Cu and Pb, and, hence, show three peaks.  As 
only 15 samples were taken along the orientation line, the presence of three anomalies gives a 
somewhat erratic appearance and it is only their correlation with the Cu and Pb peaks that 
indicates a relationship between the pathfinders and the three mineralized units. 
 
For further regional work, the use of the <53 μm fraction is recommended; material can be 
obtained from erosional areas with residual soil as well as from areas dominated by aeolian sand.  
The critical elements for target delineation work at the Rainbow Prospect are Cu and Pb; Fe, Mn 
and Zn are also important.  In new areas, outside the Rainbow Prospect area, it is recommended 
to use the full suite of 47 elements (ALS method ME-MS61) for an initial survey before reducing 
the suite to the most critical elements.  
 
Matthias Cornelius 
Project Leader 
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ABSTRACT 

As part of a pilot study on geochemistry for base metal exploration at Nifty (Cornelius, 2002), 
the regolith-landform setting at the Bloodwood and Rainbow prospects was appraised during 
short field visits and recommendations made for an soil geochemical orientation survey.  
Such a survey was completed at Rainbow Prospect by B. Hooper of Straits Resources shortly 
after.  Fifteen samples were taken across strike of the mineralization that had been intersected 
from 4 m depth by percussion drilling (30 m @0.3% Cu in two holes).  The sample intervals 
are 40-100 m, samples were taken from 100 mm depth. 
 
Five samples were sieved into eight size fractions by ALS Laboratories (>2000, 850-2000 
μm, 600-850 μm, 425-600 μm, 250-425 μm, 125-250 μm, 53-125 μm, < 53 μm) in order to 
compare their grainsize distributions.  The fractions, most dominated by aeolian material, are 
125-425 μm.  Geochemical analyses were done for the 850-2000 μm, 600-850 μm, 53-125 
μm and <53 μm fractions by ICP-MS and AES for 47 elements following a 4-acid digest 
(ALS Laboratories, Perth, method ME-MS61).  The strongest anomaly to background 
contrast was in the 850-2000 μm and <53 μm fractions and the remaining 10 samples were 
analyzed for 47 elements in these two size fractions. 
 
Results show a strong Cu anomaly in soil above the bedrock mineralization in both 
the 850-2000 μm and the <53 μm fractions (480 ppm and 1280 ppm respectively).  Either 
side of the Cu anomaly, Pb peaks at 300-500 ppm.  Other trace and main elements are 
associated with all three peaks (Al, Be, Fe, Ga, K, Li, Mg, P, Ta, Tl, U, V and Zn). 
 
It is recommended that Cu and Pb be used to delineate the regolith expression of 
bedrock mineralization at Rainbow Prospect and to also analyze for Fe, Mn and Zn.  
In other areas, use of the full element suite (47) is recommended for first stage 
sampling to identify all anomalous elements.   
 
The most suitable grainsize fraction is <53 μm, because it yields sufficient sample 
material both in erosional as well as depositional (aeolian cover) areas, and shows a 
very good anomaly to background contrast for the target element(s).  Coarser material 
(850-2000 μm) gives equally good results in erosional terrain, such as Rainbow, but 
will not yield sufficient sample material in areas with dominantly aeolian cover.  It 
also fails to show subtle anomalies in other trace elements over all mineralized 
bedrock units and this may be of significance in other exploration areas. 
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1. Introduction 
 
1.1 General project outline 
This report summarizes the results of a soil orientation survey by Straits Resources at 
their Rainbow prospect, undertaken subsequently to a pilot study on the geochemistry 
for base metal exploration at Nifty by CRC LEME/CSIRO (Cornelius, 2002).   
 
1.2 Location and site characteristics 
The Nifty mine is located 450 km east of Port Hedland (Figure 1) in the Proterozoic 
Paterson orogen of Western Australia (Williams and Myers, 1990) on the Paterson 
Range 1:250 000 geological sheet (Chin et al., 1982), and is centred on 121034’E and 
21039’S.  The climate is arid, with an average annual rainfall of approximately 
250 mm.  Rainfall is erratic and the heaviest falls are associated with cyclones and 
thunderstorms between November and March.  The average maximum temperature is 
about 250C in winter and in summer it is about 400C.  The vegetation is mainly 
spinifex, low scrubs and scattered medium size trees, mainly eucalypts, mulga and ti-
tree.   
 
The Nifty mine lies at the western edge of the Great Sandy Desert.  The near mine 
area is dominated by WNW trending sand dunes that are approximately 50-100 m 
wide, up to 15 m high, several kilometres long and up to several hundred metres apart.  
Most dunes are stabilized by grass and a few medium-size trees.  The dune swales are 
mostly sandy but some have been swept clean, exposing saprolite, ferricrete or 
indurated transported gravel and sand.  Surface lag varies according to the landform; 
in erosional areas, for example, it comprises lithic, ferruginous, saprolitic materials.  
In sand-covered terrain, lag generally is ferruginous (granules, pisoliths, nodules) with 
some minor lithic fragments.   
 
Rainbow Prospect is located approximately 20 km N of the Nifty mine site.  It was 
identified by lag sampling and drilling showed intervals of up to 40 m @ 0.3% Cu 
from 4 m depth.  The prospect is dominated by WNW trending, 10-15 m high sand 
dunes.  In swales, thin residual soil with some aeolian sand, covers saprock and 
saprolite subcrop.   
 
1.3 Objectives 
The objective of the orientation study was to  

(i) investigate the use of soil sampling in dominantly erosional terrain at 
Rainbow prospect as a targeting tool for drilling and  

(ii) assess soil sampling as a regional exploration technique in sand covered 
areas. 

 
1.4 Sampling and analysis 
Straits Resources took 15 samples (Appendix I) along an approximately 1 km long N-
S traverse (Figure 1) across an erosional window between sand dunes.  Five samples, 
including one from a sand dune and another one marginal to it, were sieved into 8 
fractions (>2000 μm, 850-2000 μm, 600-850 μm, 425-600 μm, 250-425 μm, 125-250 
μm, 53-125 μm, <53 μm) to determine suitable grain size intervals.  Results show, 
86% of the sand dune material is between 125-425 μm in size (Figure 2). 
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Figure 1.  Rainbow Prospect with sample locations (4301-4315), drill results and geology (after Straits Resources). 
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Figure 2.  Grain size distribution in five samples from the soil traverse 
 
Geochemical analyses by four-acid digest (nitric, perchloric, hydrofluoric, 
hydrochloric), followed by ICP-MS and ICP-AES analysis for 47 elements (Table 1), 
were done on the two fractions smaller (<53 μm, 53-125 μm) and two fractions larger 
(600-850 μm, 850-2000 μm) than the main dune sand population.  Results showed the 
maximum anomaly to background contrast is in the <53 μm and the 850-2000 μm 
fractions (Figure ).  These fractions were analyzed for the remaining 10 samples, 
although instructions to ALS had been to analyze all 15 samples in a single batch to 
avoid batch effects.  For further interpretation, both batches have been combined, 
reanalysis of all samples by ALS will be done but results could not be included in this 
report.   
 
2. Results 

 
Element concentrations in the <53 μm and the 850-2000 μm fractions along the soil 
traverse are shown in Figure 3 (Appendix 5).   
 
In the <53 μm fraction (Figure 4), Cu concentrations show three peaks, a primary one 
(1200 ppm) in the center of the traverse (C) and two secondary peaks (400 ppm) on 
either side (B and D).  Lead concentrations only show two small peaks; one (A) 
approximately 150 m S of the secondary Cu peak (B), the other at the same location 
as the secondary Cu peak (D).   
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Figure 4.  Copper and Pb concentrations in the <53 μm soil fraction. 
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In the 850-2000 μm fraction (Figure 5), Cu shows a primary peak (C) (450 ppm) and 
one secondary peak (B) (200 ppm).  Lead shows two peaks, A and D.  Peak A is 
similar in concentration and shape to peak A in the <53 μm fraction, peak D, 
however, is a strong single point anomaly (500 ppm).   
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Figure 5.  Copper and Pb concentrations in the 800-2000 μm soil fraction. 
 
The combination of the Cu and Pb concentration patterns along the traverse shows 
broadly three anomalous zones with peaks A and B combined into one.  All other 
elements appear to lack any anomalies or patterns and due to the relatively small 
number of sample points, there is a potential risk of over interpreting the data.  
However, if the three-peak pattern is superimposed on other elements, some, e.g., Al, 
Be, Fe, Ga, K, Li, Mg, P, Ta, Tl, U and V appear to be similar. 
 
3. Interpretation   

 
Both the <53 μm and the 850-2000 μm soil fractions show that main Cu anomaly in 
the centre of the traverse correlates well with drill results by Straits Resources.  The 
fine fraction also shows two secondary peaks on either side of the main anomaly, that 
may correspond to other mineralized units in the sequence; these units are also 
enriched in Pb, whereas the main Cu anomaly is low in Pb.  Other elements appear to 
be anomalous in all three mineralized units without showing strong enrichment in 
any.  This zonation into Cu-rich and Pb-rich units with accompanying anomalous 
trace elements is similar to that seen at Nifty and indicates primary mineralization 
rather than patterns related to regolith processes.   
 
Although the main Cu and Pb peaks are shown by both fractions, the <53 μm fraction 
appears to show better resolution for the secondary peaks for Cu and some trace 
elements, e.g., Ta, P and Li.  It is therefore more suitable for outlining drill targets on 
a prospect scale.  Another advantage of the fine fraction is that it can be obtained from 
most sites, including those that have a very high component of aeolian material.  This 
will facilitate a uniform data set and correlation across different areas and prospects. 
 
For further soil sampling at Rainbow, the analytical suite could be reduced to Cu, Pb, 
Zn, Fe and Mn only.  Other elements will not significantly add to the target definition 
in this particular area.  However, all prospects and exploration areas should initially 
be tested along one or two representative traverses using a multi element package 
such as the 47 elements suite above.  This will ensure detection of any type of 
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mineralization, base metal or other, and enable vectoring towards mineralization in 
greenfields areas. 
 
4. Recommendations 
 

• Use <53 μm soil fraction for testing Rainbow prospect and outlining drill 
targets.   

• Reduce the analytical suite to Cu, Pb, Zn, Fe and Mn. 
• In new areas, commence with a multi-element package (e.g., 47 elements, see 

above) and reduce to critical elements following an orientation survey. 
• Carry out further testing to establish signature of mineralization in areas of 

aeolian sand cover.  Indications from this survey are that the < 53 μm fraction 
may be suitable for testing areas of thin sand cover due to the dominance of 
residual material in the fine fraction.  In coarser soil fractions, transported 
material may dilute the primary signature. 
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7. Appendix 
 

 
 
 
 
 

Appendix 1.   Sample locations and descriptions (From Straits Resources Ltd) 
Appendix 2. Sieving results for five samples 
Appendix 3.  Chemical analyses of five samples and four different size fractions. 
Appendix 4. Chemical analyses of 15 orientation samples and two size fractions. 
Appendix 5. Figure 3.  Element concentrations in the <53 μm and the 850-2000 μm 

soil fractions. 
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