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A joint AGSO (BMR) ANU Research Study





The Tumut Trough Synclinorial Zone was considered important in the tectonic evolution of the Palaeozoic Lachlan Fold Belt in SE Australia because it is bounded to the east by serpentinites which were considered evidence of crust-penetrating structures. An east-west seismic reflection profile across the trough became the focus for a multidisciplinary transect incorporating seismic, magnetic, and gravity modelling and detailed geological, particularly structural, mapping. The objective of the transect was to determine the structure underlying the trough. 





Reflections in the seismic data are typical of basement terranes; they generally show poor lateral continuity. Higher reflectivity is present at shallow levels beneath the Jindalee Block in the centre of the transect, and at depths greater than 7 km farther to the west beneath the Gocup Granite. Ten structural domains (I-X) were interpreted on the basis of reflection character or "seismic facies", and the resulting seismic model was then used to constrain gravity and magnetic modelling. 





The tops of zones of higher reflectivity are interpreted to be the base of the Ordovician to Early Silurian strata, but the structural equivalence between the central and western parts of the transect remains unresolved. The Mooney Mooney Fault Zone has a steeply dipping attitude to a depth of around 10 km. The magnetic data show the Coolac Serpentinite to be near-vertical above 7 km depth, soleing eastwards below this depth.  Below 12 km depth, the seismic reflections suggest that the structure within the middle crust dips gently to the west. 





The gravity profile is dominated by a positive anomaly associated with the dense Bullawyarra Schist where it crops out adjacent to the Mooney Mooney Fault Zone in the Jindalee Block. A negative Bouguer anomaly is associated with the Gocup Granite, and to a lesser extent with the Ordovician to Early Silurian sediments in the Tumut Block. The Coolac Serpentinite dominates the magnetic profiles, but has almost no expression on the gravity profile.  





The reflection seismic data indicate no major structural differences between the crust underlying the Tumut Synclinorial Zone and that beneath the Goobarragrandra Block to the east.  However, the seismic character of the lower crust of the Lachlan Fold Belt beneath the Tumut region is relatively non-reflective and, in this respect, differs significantly from the lower crust beneath the Thomson Fold Belt farther north.
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For more information on this project, please contact:


Jim Leven at AGSO (tel +61 6249 9275)  jleven@agso.gov.au.





