An evaluation of Au-bearing ironstones using Sm-Nd analysis, Warramunga Formantion, Tennant Creek, Northern Australia.
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The aims of this research are to test the correlation between εNd and Au grades in the Tennant Creek goldfields and to expand previous studies relating Au potential to Pb isotopes and to assess relationships between the Sm-Nd and U-Pb isotope systems (Gulson et al., 1988; Skirrow, 1999). These techniques could help generate new exploration methods for ironstone-hosted Au deposits in the Tennant Creek region. If successful, the positive correlation between εNd, 208Pb/204Pb ratios and Au grade suggests Au-bearing ore fluid have a higher εNd composition, lower 208Pb/204Pb ratios than that of the pre-existing ironstone. Relative to the Au-bearing ironstones the Warramunga Formation metasediments, as well as 1850 Ma granites and metavolcanics contain low εNd, 1860, and high 208Pb/204Pb ratios 
 ADDIN EN.CITE 
(< -6, McCulloch, 1987; Gulson et al., 1988; Donnellan et al., 1994; Lambeck, unpublished data)
 which are attributed to a contribution from Archean basement, although no Archean rocks have been observed in the Proterozoic Tennant Creek Inlier. Those data indicate that the high εNd, 1860 values require a less evolved, external source. 
A total of ten samples will be used to test the correlation between εNd, Pb isotope ratios and Au grades. Five samples have been taken from mineralised ironstone within the Au/Cu Juno Mine and two samples from unmineralised sediment in the Juno Mine. These samples will be compared to three samples from a known barren deposit, Explorer One-oh-two. The mineralised samples are expected to return relatively high εNd1860, with low 208Pb/204Pb ratios of -3 to +2% with increasing gold grade inversely, the unmineralised samples are expected to return relatively low εNd, 1860 values and high 208Pb/204Pb ratios of -20 t0 -70 %. 
References
Donnellan, N., Morrison, R. and Hussey, K., 1994. A brief summary of stratigraphy and structure of the Tennant Creek Block, Northern Territory, The AusIMM Annual Conferences, Darwin, pp. 161-164.

Gulson, B.L., Large, R.R. and Porritt, P.M., 1988. Gold exploration using lead isotopes at Tennant Creek, Australia. Applied Geochemistry, 3(3): 243-254.

Lambeck, A., unpublished data. Nd data from the Warramunga Formation, Tennat Creek, Northern Territory.

McCulloch, M.T., 1987. Sm-Nd isotopic constraints on the evolution of precambrian crust in the Australian continent. In: Kroner (Editor), Proterozoic Lithospheric Evolution. American Geophysical Union, pp. 115-130.

Skirrow, R. (Editor), 1999. Proterozoic Cu-Au-Fe mineral systems in Australia: Filtering key components in exploration models. Mineral Deposits: Process to Processing, Balkerna, Rotterdam.



