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The Uncover Cloncurry project was initiated in order to examine petrophysics, mineralogy, plus 

structural and chemical controls on approximately 20 deposits/prospects, including: iron oxide copper-

gold (IOCG), iron sulphide copper-gold (ISCG), sedex, skarn and intrusion related gold (IRG) styles of 

mineralisation. The aim of the project is to provide petrophysical, geochemical and geophysical insights 

that will assist future exploration, under cover, on the fringes of the Mount Isa Inlier. Part of the project, 

discussed here, is focussed on the interpretation of anisotropy of magnetic susceptibility (AMS) data and 

the insights they provide into the tectonothermal history of the deposits, which can be related to the 

broader history of the province, in order to understand the relative timing of deformation and 

mineralisation at each deposit. 

AMS is simply a measure of the anisotropy of the grains within a given rock. Anisotropy data is 

presented as three perpendicular vectors: K1 (long-axis), K2, and K3 which define an ellipsoid that 

represents the average grain shape and orientation of magnetite (or pyrrhotite) within the rock. Rocks 

which have a strong alignment of the long axes of magnetite and or pyrrhotite grains will have a strong 

anisotropy, which is defined as P (K1/K3). These rocks with high P may be lineation-dominant (prolate), 

as defined by L (K1/K2), or foliation dominant (oblate), as defined by F (K2/K3). The shortening direction 

can generally be inferred to be parallel to K3 (in strike at least). 

The results of these studies are astonishing, in-so-much as they almost all show significant anisotropy, 

and furthermore are very well clustered, thus providing statistically sound results. In general, pre-Isan 

(e.g., skarn, sedex) and smaller epigenetic deposits produced very similar AMS results, with K1 generally 

oriented sub-vertical east or west, K2 oriented sub-horizontal north-south (or with both K1 and K2 

sitting within a N-S foliation) and K3 oriented sub-horizontal (E-W). These orientations are consistent 

with the ca 1590 Ma D2 deformation event [1] which is the major E-W shortening event in the Mount Isa 

Inlier. By inference we can infer that this group of deposits have not seen any significant ductile 

deformation post-1590 Ma. 

The majority of the larger deposits, particularly the IOCGs (e.g., Ernest Henry, Monakoff, Osborne, 

Kulthor, Starra and Swan), produced very different results, in most cases with K3 corresponding to NW-

SE orientations (±15°). These shortening directions are consistent with the D4 event [1] at ca 1530 Ma, 

which is generally thought to be the main Cu-Au mineralising event in the Cloncurry district. In many 

cases the AMS ellipsoid can be related to mapped structures at the deposit scale. For example, at Ernest 

Henry K1 and K2 define the NE-SW foliation mapped in the hanging and foot-wall shears, which form a 



jog between two N-S shear zones. K1 plunges moderately south, marking the intersection between 

hanging-wall shear and the N-S shears, and hence the movement vector. 

In conclusion, the results suggest that: 1. Late (e.g., 1530 Ma) ductile deformation is critical precursor to 

the formation of medium to large Cu-Au mineral deposits and 2. SE-NW (±15°) shortening directions 

appear to be favourable for mineralisation. The results are consistent with results from numerical 

deformation and fluid flow modelling experiments completed to date, e.g., [2]. 
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