





A Lithogeochemistry Workflow may use a
range of parameters to classify rock types, for
example:

1 xY plots Scvs Cr, Mg, Al, Zr
(ultramafic rocks)

2 XY plots Scvs Ti, Th, V, Zr, Nb, P, Cr,
Al La, Ce

3 xY plots Ti vs Sc, Th, V, Zr, Nb, P. Cr,
Al L3, Ce

4 Plot Sc vs V (to check for magnetite and/or
hornblende fractionation)

5 Plot Zr vs Hf (check for zircon fractionation)

6 REE spider plots or Srvs Y (check for
plagioclase fractionation)

providing information on rock hardness for drill and blast
and mill processing, proxies for mill throughput rates, and
identification of high clay zones and weathering profiles
which may affect the physical pit design. This exercise
may also identify additional exploration targets.

The types of plots that could be utilised in a Lithogeo-
chemistry Workflow to quantify alteration include:

1 K/Al(molar) vs Na/Al (molar) (sericite and advanced
arqillic alteration)

2 (a-K-Na ternary plot (hydrothermal feldspars)
3 Al-K-Mg ternary plot (Mg metasomatism)

4 Fe vs S to (sulphidation)

5 Cu-Fe-S ternary (Cu-sulphide mineralogy)
Pathfinder Elements:

Of primary interest to many exploration managers
and geologists is the ability to identify and map
pathfinder elements which have broader primary
dispersions than the ore metals, are more mobile
than gold and provide larger haloes around
mineralisation. This data can also assistin identifying
prospective structures and lithologies and allows
geologists to use the data to define vectors
towards mineralisation and therefore identify future
exploration targets. Additionally, data can be used
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to ground truth results from previous work such as
determining if historical drilling was deep enough or
carried out on the best orientation.

A Lithogeochemistry ~ Workflow  to  establish
pathfinders may include generating split cumulative
frequency plots, coloured by mineralogy to identify
for correlations between pathfinders and alteration;
Au, Cu, Mo, Sn, W, Se, Bi, Te, As, Sb, TI. Mineralogical
Controls can also be established, such as determining
the host minerals for each element, their distribution,
setting and associations. Information on assay
“variance” can be collected, for example narrow
vein hosted mineralisation with few pathfinders
will have greater variance than disseminated broad
spread mineralisation. This information can also be
employed to determine required sample spacings.
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Sb in pyrite provides a significantly larger exploration target than
the Cu in chalcopyrite restricted to veinlets
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VMS stringer zone. Cu is in chalcopyrite;
restricted to sparse veinlets.

The inside workings of
ME-MS61L analysis

As with any tool, it is important to understand the
benefits and limitations of an analytical method. While
providing a “near total” digest, a number of elements are
not fully dissolved by the four acid digest, and several
elements are lost in the digestion stage as volatiles, most
notably Si and Hg. Partial loss of semi volatile elements
including As, Se, Sb and others can occur dependant on
the final methodology employed. Analysis is often a
compromise between the elements you need in solution
as the sample arrives at the analytical instrument and
the elements which can be useful despite a lack of
dissolution or partial loss during the digestion process.
The benefits of precision from very low detection limits
often outweighs these digestion limitations.

Nitric acid and perchloric acid are added to the sample
pulp, and proceed to oxidise the samples, changing the
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Sb is in the lattice of the pyrite.
Maps the footprint of the stringer zone.

oxidation stages of some semi volatiles elements and
reducing loss in later stages of the dissolution process.
Hydrofluoric acids is then added to the samples to
dissolve the silicate lattice, allowing for release of the
major rock forming elements such as Ca, K, Mg and
Na. Although these elements may be under reported at
high levels, below concentrations of a couple of percent
results are robust, repeatable and accurate. The solution
is then heated and digested, then evaporated down
to incipient dryness, again reducing the loss of semi
volatile elements at this stage of the process. Finally,
Hydrochloric acid is added and the sample can be sent to
the analytical instruments.

Use of the newest ICP-MS technology including Collision/
Reaction Cells allows ALS to minimise interference with
the elements of interest, thereby reducing detection
limits to levels below typical crustal abundance for most
elements, by either removing or redirecting interference
elements through collision.
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