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Abstract The Moresby Seamount located in the Woodlark Basin is a fragment of oceanic crust (dolerites and gabbros) generated 66.4 ± 1.5 My ago before being obducted during the Eocene on the Australian margin. Since 8 My, the motion of a normal fault related to the opening of the Woodlark Basin is responsible for the unrooﬁng of the Moresby seamount. The latter was sampled during the ODP campaign Leg 180 in 1998. Geochemical compositions of dolerites can be explained by a process of fractional crystallization in which the magnesian spinel was involved. Therefore fractionation processes took place at relatively high pressure (>1 GPa), most likely during the upward migration of deep magmas throughout the mantle. The Fe-rich gabbros, more diﬀerentiated than the dolerites, could have derived from an early diﬀerentiated magma evolving in the crust at relatively low pressures. The trace element content of dolerites indicates that their source was a depleted oceanic mantle slightly inﬂuenced by arc-related magmas. This study suggests that the ophiolites fragment of the Moresby seamount was created in the vicinity of a subduction zone; this model being in agreement with the regional tectonic setting of SE Asian since the Cainozoic. Ó 2007 Elsevier Ltd. All rights reserved. Keywords: Woodlark basin; Leg 180; Dolerites
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et al., 1999; Pubellier et al., 2004). These previous geochemical data have been used to restore the Cainozoic regional tectonic setting in SE Asia. Pubellier et al. (2004) concluded that during the Late Mesozoic to Palaeogene, similar tectonic settings developed in the same way along the northern margin of Australia that led to the opening of several basins. The region of Papua New Guinea in SE Asia is nowadays aﬀected by the subduction zones of the Solomon Sea Triple Junction and for the last 8 My, by extension associated with westward-propagating spreading that opened the Woodlark Basin. The Moresby Seamount, just ahead of the apex of spreading, is part of the continental lithosphere of Papua New Guinea aﬀected by rifting. The continental rifting developed an asymmetric rift basin bounded on the south by a low angle detachment that forms the north slope of Moresby Seamount (Fig. 1). During Ocean Drilling Program Leg 180 in 1998 in the Woodlark Basin, three holes (1109, 1117, and 1118) reached the crystalline basement of Moresby Seamount which is composed mostly of dolerites, gabbros and rare basalts (Fig. 2). Dolerites and gabbros were dated by U– Pb and Ar–Ar methods applied to zircons and plagioclases, respectively. They point to a crystallisation age of 66 Ma followed by cooling ages between 59 and 44 Ma related



1. Introduction The petrology and geochemistry of ophiolitic rocks commonly lead to discuss whether they reﬂect the composition of an oceanic mantle source potentially contaminated or not by a neighbouring subducted plate or continental crust in a context of back-arc basin environment (Beccaluva et al., 2004). The role of subduction zones in the genesis of several Cainozoic South East Asia ophiolites has been largely evoked since the 1980s (Jenner, 1981; Davies and Jacques, 1984; Permana, 1998; Monnier et al., 1995, 1999, 2000; Omang and Barber, 1996; Yumul et al., 1997; Tamayo, 2004). The ocean ﬂoor of the Cainozoic South East Asia basins was almost completely consumed at active subduction zones except some fragments obducted onto the northern Australian margin and now trapped in cratonic areas such as the Papuan Ultramaﬁc Belt (PUB) (Davies, 1971; Monnier et al., 1999). Most of the ophiolites in this area display a geochemical signature typical of back-arc magmas onto the arc to fore-arc sequences (Jenner, 1981; Davies and Jacques, 1984; Permana, 1998; Monnier et al., 1995, 1999, 2000; Omang and Barber, 1996; Yumul et al., 1997; Tamayo, 2004) suggesting that they correspond to oceanic crusts generated in a supra-subduction zone (Monnier
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Fig. 1. Regional setting and tectonics of the Papua New Guinea region. MT, Moresby transform fault; ST, Simbo transform fault; M, Moresby seamount; G, Goodenough Island; F, Fergusson Island; N, Normanby Island. The top inset shows the geographic location of the study area (Modiﬁed from Gardien et al., 2001).
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to the obduction of the oceanic crust on the Australian Margin (Brooks and Tegner, 2001; Monteleone et al., 2001). These ages are contemporaneous with the various ophiolite-like fragments outcropping in the Woodlark area such as in the PUB that gave a Maastrichtian igneous crystallisation age (Smith and Davies, 1976; Belfort, 1976) and a ﬁnal obduction age onto the Australian margin dated between 65 ± 0.7 and 57.2 ± 0.6 Ma (Lus et al., 2004). From previous geochemical data, Brooks and Tegner (2001) concluded that there was no direct connection between the PUB and the ophiolites drilled in the Woodlark Basin which might be expected from their geographical proximity (occurrences of PUB on the D’Entrecasteaux Islands, Fig. 1) and of their identical ages. Brooks and Tegner (2001) concluded for a possible similarity between the Ontong Java Large Igneous Province situated far to the East and on the opposite site of the Solomon Trench and the Leg 180 basement. This study presents new major and trace element data in order to identify the parent magma and the processes that led to the petrogenesis of both Leg 180 dolerites and gabbros. Moreover this contribution discusses the possible aﬃnities of these dolerites with other Woodlark Ophiolites and the Cainozoic SE Asia regional tectonic setting. 2. Petrology of the drilled rocks During the ODP leg 180 (June 11–7 August 1998) in the Woodlark Basin, 11 sites (1108–1118) were drilled on the Moresby Seamount. Three of these sites (1109, 1117, and 1118) reached the crystalline basement. Sites 1109 and



1118 localised on the hanging wall of Moresby seamount produced predominantly dolerites, whereas the 1117 localised on the foot wall of the Moresby seamount detachment is made of gabbros (Fig. 2). Petrological and mineralogical descriptions, detailed in Gardien et al. (2001) are only summarized below. 2.1. Dolerites Sites 1109 and 1118 are located in the hangingwall of the normal fault. Rare basalts occur along with the dominant dolerites. The dolerites contain iron oxides and have an ophitic texture with coarse grains made up of poekiloblastic clinopyroxenes containing radial plagioclase laths from 1 to 2 mm length. The basalts are made of a vitreous dark paste containing plagioclase microliths and spherules. The dolerites from site 1118 are characterized by a smaller grain-sized ophitic texture than those from site 1109 and they contain scarce serpentinized olivines, abundant clinopyroxenes, plagioclases, and dendritic iron oxides. 2.2. Gabbros The site 1117 is located in the footwall of the normal fault. The rocks drilled in this site are quartz gabbros composed of plagioclases and interstitial pyroxenes associated with xenomorphic quartz and dendritic ilmenites. The textures of the rocks vary from a granular texture with ﬁne grains (0.5–1 cm) at the base of the borehole where the gabbros are not deformed to a mylonitic texture at the top of the hole at the vicinity of the fault zone. This textural
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