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Stavely Arc Gold and Base Metals Fairway
• A newly-recognised continental margin
Cambrian volcanic arc setting.
• The arc has Cambrian age
mineralisation with porphyry and VMS
plays (copper, molybdenum, gold).
• VMS plays are contained within
Cambrian calc-alkaline maficintermediate volcanic arc successions
(e.g. the Mount Stavely Volcanic
Complex).
• Magmatic-hydrothermal base metals
(+/- gold) are associated with Cambrian
intermediate-felsic porphyry intrusions
(e.g. ’Thursdays Gossan’ Cu, Mo).
Victoria Department of Jobs, Precincts and Regions, 2021
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GSV Magnetics + Volcanic Belt Interpretation
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Outcropping Cambrian Basement

Stavely Project
• The Stavely Project is located in western Victoria on the Stavely
tablelands approximately 250 km to the west of Melbourne.
• The Project comprises a recently granted retention licence, RL2017,
and the Black Range Joint Venture exploration licence 5425.

• The exploration target is porphyry related copper-gold mineralisation
associated with the Mount Stavely Volcanic Complex (MSVC).
• In September 2019, Stavely Minerals discovered shallow, high-grade,
structurally controlled copper-gold-silver mineralisation, named the
Cayley Lode.
• The structurally-controlled zones of high-grade mineralisation are
recognised as copper lode-style mineralisation, which are typically
closely associated with porphyry mineralisation.
• Structural geology of the Stavely Arc is complex but poorly
understood due to limited outcrop and poor exposure, with most of
the geology obscured beneath younger cover.
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stavely.com.au

Introduction to the Dataset
• The fundamental question is, what is different about host sites
for mineralisation compared to everything else around it?
• Like any other dataset [e.g. lithology, geochemistry,
geophysics etc.] we are looking for an anomaly that may help
predict sites of mineralisation, or the extension of known
mineralisation.
• It is standard practice to subdivide or domain datasets by
lithology or geochemistry, we can also domain structural
datasets.
• This study presents workflows to illustrate how we can
domain and integrate structural information into a mineral
systems model, utilising the Stavely Project as a case study.
• Many of the presented methods can be applied in different
software packages, including Microsoft Excel.
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Domaining Structures by Grade

• By domaining structural measurements by grade, we
can quickly see which structures correlate with highgrade intersections.
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Logged Structures Correlated with ≥ 1% Cu
• Domaining structural measurements by grade will give you a
quick overview of the likely structures controlling mineralisation.
• However, if you are already targeting a specific structure this
exercise would only serve to reinforce what you already know.

• How do we know what we don’t know?

Visible Geology.com
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Domaining by Structure Type and Orientation
• A bottom-up approach is informed by structural
observations and exploration datasets from the Stavely
Project.
• An example workflow for structures logged as faults:
• The Stavely structural database was interrogated based
on logged structure type.
• The structural poles were contoured, and the highest
concentrations of poles were assigned to structural
populations based on different orientations.

• In this example, structures with similar characteristics,
such as faults and shear zones, were then compiled.
• The domained structural measurements can then be
evaluated as statistical populations and interrogated
together with other datasets.
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Domained Structures can also be Readily Modelled
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Compilation of Domained Structure Types
Faults and Shear Zones

Veins
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Validating Structural Populations

North-South
Structures

Cayley Lode
LAS – Low Angle
Ultramafic Contact Fault
Structure
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Integrating Domained Structural Data
• “Unclassified” and “Unknown” are base
level controls for comparison of
anomalism.

N dipping veins
NNE trending veins
S dipping veins

• Veins as statistical populations are no
different to background values and are
not considered anomalous.

SE dipping veins

Unclassified
Unknown

Cu ppm
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• However, there are high-grade outliers
including NNE trending veins that
correlate with 30% Cu and 6 g/t Au.

Anomalous Fault/Shear Zone Populations
N-S faults

• Overall, faults and shear zones correlate with more
anomalous assay results compared with veins.

NE dipping faults
NW dipping faults

• High-grade outliers in the “Unknown” category are
not captured in the structural data. This may be
due to broken core, lack of orientation, or
depending on the dataset, may be RC drilling etc.

LAS SW dipping faults
SW dipping UCF
shear zone
Unclassified
Unknown

Cu ppm
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• Interestingly, NW-dipping faults also correlate with
anomalous gold assays.

NW dipping faults
LAS SW dipping faults
SW dipping UCF
shear zone
Unclassified

• These domains can be further interrogated or
subdivided based on orientation or different
attributed information to dive deeper into the
datasets.

Unknown

Au ppm 0.01

• The previously recognised structures (e.g. Cayley
Lode, N-S Faults and LAS) are anomalous for
copper and/or gold.

0.1

1

10

Geochemically Fingerprinting Structural Domains
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Considering an Integrated Mineral System
• The mineralised versus non-mineralised structures can
be used as a proxy for active versus inactive structures
at the time of mineralisation.

σ1
σ3

• Active structures represent migration pathways for
mineralising fluids.

• By comparing the orientations of active versus inactive
structures, an overall stress regime can be interpreted.

σ3
σ1
σ1

• Where moderate and shallow dipping NW-SE striking
faults are inactive in a stress regime, the maximum
compressive stress (σ1) is likely orientated sub-parallel
to the strike of these faults.
• An overall NW-SE compressive stress regime is
interpreted at the time of mineralisation.
σ1
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Geodynamics of the Stavely Arc During Mineralisation
• Porphyry intrusion and mineralisation has previously been linked to a switch from compression to extension,
with crustal extension interpreted to trigger magmatism and intrusion.
• The structural geology instead suggests that mineralisation occurred within a dominantly compressive stress
regime, prior to the switch the extensional tectonism. This understanding in important in targeting
exploration activities.
• Oblique collision at the convergent margin correlates with the principal compressive stress axis implied by the
active structures. The collision event is therefore implicated in triggering porphyry intrusion.

σ3

σ1

Schaap et al., 2019
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Takeaway Points
• Domaining structural datasets is a straightforward way to integrate complex
structural data with other information for value-add outcomes and understanding.
• In this example, integration of structural data into a mineral system framework
revealed an unrecognised Au-association with faults that are sub-parallel to drilling.
• An understanding of active structures and geodynamics during mineralisation is a
powerful tool to assist in future exploration targeting.

σ3

σ1
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Thank you!
BY: Dr Robert Holm
Senior Consultant, Geology
robert.holm@csaglobal.com
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