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Increasingly, mineral explorers are considering the advantages of taking plant samples in mineral exploration programs 
when trying to explore through transported cover.  Some of the advantages of this technique are:

widespread, and in some places abundant, plant cover across the landscape

easy access to samples that in many cases are convenient to take

an ability for plant organs to provide chemical expressions that have penetrated through the transported cover;

the ability to selectively extract and concentrate some elements (e.g. hyper-accumulators)

a potential ability to homogeneously amalgamate a chemical signature from an enlarged and potentially 
heterogeneous substrate

environmentally passive exploration approach, with minimal site disturbance and need for remediation

some proven exploration success and expression of buried mineralisation.

The following is a short account of how to take a plant sample as part of a biogeochemical exploration program.

Sampling program
Decide upon the nature of the survey required, including the area, sample spacing and sample location.  Some 
localities allow for plants to be sampled conveniently along a transect or a grid, whereas others need to be sampled 
opportunistically (e.g. in sparsely vegetated areas) or along a restricted landscape setting (e.g. trees along creek 
lines).  Sample spacing will depend upon variables such as the plant species targeted, the size of the exploration 
target and associated dispersion halo.

Choose a target plant species or several plant species.  The best results are obtained when plants of the same 
species are sampled because their assay results are more comparable.  This typically includes one of the most 
widespread and abundant plant species from the project area that is considered to have a reasonable chance of 
being deep-rooted.  If there is existing knowledge on particular plant species in your area, then this may also 
influence the choice of target species.  Choosing a plant species that is distinctive and easy to identify makes your 
job easier.  In most cases, a small orientation program testing a range of species in different landscape, regolith and 
geological settings is recommended if time and money allow.

For your chosen species, a uniform plant organ  (e.g. leaves, twigs of similar diameter, bark, wood, fruits, flowers 
or roots) is recommended for sampling.  The more uniform and consistent that your sample is, the more valuable 
the comparisons between sample assay results will be.  As a general rule, plant leaves can be the easiest to sample 
and prepare for analysis.  Try to target leaves of uniform age/ maturity in order to reduce sample variability.

Temporal variations (especially time of year with respect to seasons or rainfall events in arid areas) can have an 
impact on the variability in your assay results.  Try to sample within a limited time period, and be very careful 
when comparing assay results from samples taken at different times of year or in different climatic context.

Plant sample duplicates are important for QA/QC measures.  The degree of duplication will depend upon your own 
protocol; however depending on total sample population size, duplications in the order of one in 10 are typical.

Plant sampling
The general rule here is to obtain uniform, and therefore comparable, samples between your target plants.  Assuming that 
you are targeting a consistent plant species and plant organ, some general considerations include:

•	 Before sampling, record the sample location (GPS coordinates), type and description of plant, and regolith-
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landform site information

Try to avoid sources of environmental contamination such as dust (e.g. from roads, ploughed pastures, drill rigs 
and mine sites).  If possible, it is best to avoid samples that may be excessively influenced by dust—particularly 
because washing the sample later is typically less than effective and may leach or further contaminate for some 
elements.  When selecting species to sample, try to avoid those plants that are likely to trap dust (e.g. because of 
coarse leaf hairs)

Recommended sample bags are made of unbleached paper (brown paper lunch bags are ideal).  These minimise 
sample sweating and decomposition and add minimal contamination to the sample.  The opening of these bags 
can be folded over once the sample has been collected (avoid metal fasteners for the bags, such as staples or pins, 
because these can be a source of metal contamination).

It is recommended that you wash hands, remove jewellery and preferably wear powder-free latex or nitrile gloves 
for each sample.  This minimises contamination while sampling.

Try to take samples from a uniform height and from around the plant canopy.

The optimal sample size is still debated between some researchers, and will depend to some extent upon the 
analytical technique used.  Typically, your sample should be no less than 20 g, and ideally several hundred grams 
(which usually comes to about half to two thirds of a brown paper lunch bag full).

Sample storage and preparation
Sample decomposition and contamination should be minimised during storage.  A sheltered well-ventilated site is 
recommended.  Samples may need to be rotated during short-term storage to avoid irregular sweating and decomposition.  
Low temperature, clean oven drying will desiccate and stabilise the sample.  An oven temperature of less than 60° 
C for approximately 48 hours is recommended.  Higher oven temperatures may volatilise some important chemical 
components from your samples.  Once thoroughly dried, samples can be stored in snap-seal plastic bags for longer 
periods.

The type of preparation required will ultimately depend on the type of analytical technique to be performed.  A standard 
technique suitable for most approaches is as follows:

Thoroughly clean a mill using a combination of high purity ethanol, paper towel and compressed air.  It is 
important to use the same degree of care to reduce contamination in the laboratory as was used in the field (i.e. 
wear powder-free latex or nitrile gloves).

Different people prefer different types of mill.  Adequate results have been obtained using household stainless steel 
coffee and spice mills with rotating blades.  The contamination from these mills is less significant for soft plant 
organs such as leaves. 

Pre-contaminate the mill with a small amount of the sample to be prepared.  Use a short milling time and discard 
this preliminary material before adding the main part of the sample.

Once the sample is milled to a fine powder (typically a consistency approaching that of talcum-powder), remove it 
from the mill and store in a labelled, snap-seal plastic bag.

Re-clean the mill.

Sample analysis
This will depend on time, budget and of course the element suite that you are interested in.  Techniques such as ICP-MS, 
ICP-AES, XRF, INAA and AAS have all been widely and successfully used for the analysis of plant materials.

Standard and certified reference material should be included in your sample batch for submission.  These are available 
for plant material, although presently no materials exist for Australian native vegetation.

For further information please consult CRC LEME’s Guide to the use of biogeochemical techniques in mineral 
exploration in Australia (Hill 2008)
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Target plants
The following tables provide a brief field description for the main plant species that have been biogeochemically 
characterised from the region, as well as a brief outline of some of their biogeochemical characteristics for mineral 
exploration.
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