
Portable XRF Soil Survey of the Joshua Copper Project, Chile

CSA Global was retained by Helix Resources Ltd in 2013 to conduct a soil sampling pro-
gram over their Joshua project in the IVth region of Chile. The area is underlain by Creta-
ceous volcanic rocks and the target is a porphyry Cu-Au deposit similar to Teck’s Carmen 
de Andacollo deposit located 45 km to the northwest of the project area. Previous drilling of 
a hydrothermally altered breccia by Helix had indicated the presence of elevated Cu values. 
The purpose of the survey was to confirm the extent of anomalous Cu associated with the 
breccia body and to quickly assess the remainder of the property. 

The survey involved the collection of 315 widely spaced composite samples of residual 
lithosol sieved to <1 mm in the field. The samples were analyzed directly through the plas-
tic bags using an Innov-X Delta Premium XRF supplied by CSA Global. Data quality was 
monitored using commercially available certified reference materials (CRMs) that have been 
analyzed for total or near-total digestion methods for the elements of interest and duplicate 
analyses of samples. The CRM data indicate that there is a negative bias in the Cu data 
that is exacerbated by attenuation of X-rays by the plastic sample bags (see chart on fol-
lowing page). Calculated detection limits for Cu, Mo and As were 2.5 ppm, 0.9 ppm and 
0.6 ppm, respectively. 

The absolute levels of Cu in the soil samples are considered to be less relevant than the 
relative concentrations across the project area. A gridded percentile plot demonstrates that 
elevated Cu in soil is indeed focused on the hydrothermally altered breccia body. In addi-
tion, new Cu anomalies in soil have been identified to the east of the main breccia body 
and present new targets for further exploration work (see map on following page). Additional 
information on bedrock geology and mineral zoning was obtained from other XRF data that 
has aided in the interpretation of the project area.

Mick Wilson, Managing Director of Helix Resources Ltd, had this to say about the work car-
ried out by CSA Global on the Joshua project:

“Quality can be a concern with this type of methodology but CSA are experts; the QAQC 
program and overall management of the program has been excellent and the data from the 
survey and geostatistical analysis provided in the report clearly defines a number of drill 
targets and provided the geologists with extremely useful information about Joshua’s hydro-
thermal system”.



Analyses of the certified reference material 45c with (green) and without (blue) plastic bag material.

Gridded percentile plot of soil Cu data showing coincidence with a hydrothermally altered breccia.


