Palaeozoic ribbons and rollback in north Queensland
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Palaeozoic continental growth and accretionary tectonism along the eastern margin of Gondwana is characterised by the inversion of back-arc basins and accretion of the magmatic arc terranes and micro-continental ribbons. In north Queensland the Lucky Springs Island Arc developed at ca. 455 Ma above a retreating east-dipping subduction zone along the western edge of a continental ribbon (basement to Hodgkinson Province) which consumed the oceanic back-arc region separating the eastern margin of Gondwana from the Hodgkinson Province. The remnants of this arc and associated back-arc region are preserved as the Everetts Creek Volcanics and Carriers Well Formation in the Broken River Province (Fig. 1). These rocks were entrained between the Gondwana and the re-accretion of the Hodgkinson Province basement ribbon at ca. 450-440 Ma.  Tectonic melange, imbricated turbidites (Judea Formation) and oceanic substrate (Donaldsons Well Volcanics), and the Wairuna Formation represent the remnants of a suture zone. Collision between the Barnard Province and the Hodgkinson Province was accommodated along the Russell Mulgrave Fault Zone, which we interpret as a suture zone between these two micro-continental ribbons.  To the south, arc-related rocks of the Fork Lagoon Beds are also likely to record the accretion of an Ordovician arc onto the margin of the Anakie Inlier at ca. 450 Ma. To the north, the suture zone between the Hodgkinson and the Etheridge provinces is preserved in Ordovician Mulgrave Formation (turbidites and intercalated basaltic rocks) which characterised by a series of fault bounded slivers against the Palmerville Fault Zone. Linear and curvilinear trending positive magnetic and gravity anomalies can be interpreted to correspond with this suture zone and suggests that the region forms a Late Silurian to early Devonian oroclinal structure (Fig 1). This is supported in the geological record where Cambrian and Ordovician sedimentary and volcanic successions within the Charters Towers Province trend  E-W, at a high angle to the N-S to NNE-SSW trends of correlative successions in the Broken River and Greenvale Provinces to the north, and the Anakie Inlier to the south. Palaeomagnetic constraints from the Charters Towers Province (McElhinny et al., 2003) suggests a polar shift of 120° for the Charters Towers Province with respect to the Gondwana margin between ca. 425 and 400 Ma. We support the interpretation by Musgrave et al. (2015) that this shift is related to the formation of the Late Silurian to early Devonian Charters Towers orocline which we suggest resulted from initiation and subsequent rollback of a west-dipping subduction zone to the east of the accreted Hodgkinson Province in the early Devonian.
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	Fig. 1 Bouguer gravity anomaly grid of north Queensland with the location of Cambrian to Ordovician arc rocks, continental ribbons and major Palaeozoic sutures. 
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