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ABSTRACT
The Jurassic Cleve-01 body, discovered in 1986 by Stockdale Prospecting Ltd. using traditional heavy mineral sampling and geophysical techniques, is the first kimberlite to be found on the Eyre Peninsula, South Australia. It occurs 10Kms north of the town Cleve, and is a small dyke and blow complex approximately 20m wide with a strike length of a few hundred metres. The Eyre Peninsula forms part of the Archaean Gawler Craton, and although having undergone three cycles of orogenic activity during the early to mid-Proterozoic, has remained stable since ca 1450Ma.
Hypabyssal and diatreme facies kimberlite are present, represented by porphyritic breccia and pelletal tuffisitic kimberlite. Mineralogically it is a Group-1 opaque mineral-bearing phlogopite monticellite kimberlite. It is characterised by euhedral serpentinised olivine in a monticellite and phlogopite matrix. Melilite is also possibly present. Coarse grained groundmass perovskite and spinels are abundant. The phlogopite and spinels have evolved compositions when compared to many South African Group-1 kimberlites. Notably, olivine macrocrysts are rare. The heavy mineral suite is dominated by ilmenite over garnet, spinel and clinopyroxene especially in the fine (0.3 – 0.5mm) size fraction. The kimberlite is barren of diamonds, megacrysts and upper mantle nodules.
The composition of the ilmenite in the heavy mineral concentrate varies with size. Coarse 1–2mm grains typically have 6-8 wt% MgO ranging systematically to >12 wt% MgO in the 0.3 – 0.5mm size fraction. Most have less than 0.5 wt% Cr2O3, and the few with >1 wt% Cr2O3 are found in the 0.3 to 0.5mm fraction. Based on the zoning characteristics and their trace element relationships, the ilmenites are thought to represent coarse groundmass grains or phenocrysts crystallised from an evolved or fractioned magma.
Garnet and spinel from the heavy mineral concentrates define distinct compositional populations. Two major peridotitic garnet populations are present; one having 1-3 wt% Cr2O3 and the other 5-9 wt% Cr2O3. Applying the Ni-in-garnet geothermometer of Griffin et al. (1989) low (650-850°C) and high (1000-1250°C) temperature groups are defined, which have a systematic relationship with Y, Zr and Cr2O3. The spinels generally have 55% wt% Cr2O3 and two major groups on the basis of MgO content have approximately 12 wt% and 14 wt% respectively. Based on both major and trace element data, the spinels have affinities with harzburgite and diamond inclusion spinels. The garnet and spinel mineral chemistry suggests well defined sampling episodes and/or the kimberlite sampled specific horizons during its ascent and emplacement. These events possibly evolved and fractioned the kimberlites, so that the macrocrystic minerals, including diamond were lost, reacted out or were resorbed. This model may account for the barren nature of Cleve-01 even though it may have originated within the diamond stability field.
