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Subduction and rifting are commonly spatially and temporally distinct processes, but the 
exhumed late Mesozoic convergent margin in New Zealand, and formerly adjacent continents 
of east Gondwana, is an ideal area to investigate their interaction. In particular, does intra-arc 
rifting affect the geochemical evolution of arcs, and can intra-arc and post subduction intra-
plate rifting be distinguished? 

The NZ segment of the convergent margin, extending 7000 km from Papua New Guinea 
via Queensland and NZ to West Antarctica, is the only location where arc (Median Batholith), 
forearc basin and accretionary prism are all preserved. The Median Batholith also contains one 
of the deepest (65 km in Fiordland1) arc roots available for study. Much of its exhumation is due 
to extensional denudation that preceded 85 Ma breakup2 of east Gondwana, and which 
immediately followed (c. 102 Ma) cessation of magmatism (105 Ma). Thick sedimentary basins 
related to breakup also contain important repositories of information on the composition and 
tempo of arc and rift development. These relationships provide an unusually complete time and 
space section through continental crust from its base to basins that reside at the surface. 

The Median Batholith3 on a 90 Ma reconstruction is over 800 km long within Zealandia 
and separates a Paleozoic Western Province from the accreted Mesozoic terranes of the 
Eastern Province. It ranges in age from 230 to 105 Ma and is largely comprised of two margin 
parallel belts4, separated by a prominent age gap at c. 135 Ma. The outboard (Pacificward) belt 
of 230-135 Ma plutons consists of typical low Sr/Y (LoSY4) plutonic and volcanic suites5. The 
inboard (wrt Gondwana) belt consists of 131-105 Ma, high Sr/Y (HiSY), TTG-like sodic plutons 
that dominate the deepest levels. Zircon U-Pb and garnet Sm-Nd geochronology indicate that 
thickening6 and granulite facies metamorphism closely followed HiSY magmatism in Fiordland7, 

8, and corroborate interpretations from metamorphic petrology of rapid vertical motion of the 
crust9 during this final phase of subduction-related magmatism. Minor but widespread A-type 
and peralkaline granites may indicate discrete intra-arc extensional episodes.                 

The Whitsunday Volcanic Province of Queensland is a likely NW extension of the Median 
Batholith along the Lord Howe Rise10, but has previously been interpreted as intra-plate rifting 
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associated with formation of the Tasman Sea11. Because the shallow structural level exposed in 
Queensland contrasts with the deeper levels in tectonically extended and exhumed NZ, the 
potential for each area to inform on the other, as shallow and deep levels of the same 
subduction system, is significant. To the SE, the Median Batholith extends across the Campbell 
Plateau, where arc and rift magnetic anomalies overlap, and into West Antarctica. The exposed 
lateral and vertical extent, and strong HiSY signature, make the Median Batholith one of best 
Phanerozoic subduction zone TTG-like localities available for study. Strong similarities with the 
Peninsular Ranges Batholith4 suggests Median Batholith features are not unique and have 
global application. First order questions on the New Zealand arc and its exhumation follow: 

What geodynamic processes were associated with the sudden and complete switch to 
HiSY, TTG-like, plutonism at c. 135 Ma? Did the slab retreat, roll back or drop off, allowing hot 
asthenosphere to partially melt a thick basaltic crust underplated during 230-135 Ma 
subduction, or later underthrusting4,12? Were slab-derived fluids required for generation of HiSY 
magmas from basaltic underplate? Did asthenosphere wedge-generated magmatism cease at 
135 Ma? Did episodic delamination of eclogitic residues contribute significantly to an overlying 
“Cordillera Zealandia”13 by isostatic rebound (a current NZ Marsden Fund proposal)? Does 
peralkaline and A-type magmatism at c. 135 Ma suggest intra-arc extension was associated with 
the switch to HiSY magmatism? Is the geochemical rift signature observed in the Whitsunday 
Volcanic Province due to intra-arc rather than intra-plate, rifting? And, is it the equivalent of the 
135 Ma intra-arc peralkaline magmatism in NZ? 

When and where did subduction cease in NZ? Did an actively subducting slab cease to 
exist beneath the South Zealandia margin from 135, 105 or 85 Ma? How can this be recognised 
in the accretionary wedge? How can this be recognised in the Cretaceous igneous and 
metamorphic record? Is there still a stalled Hikurangi Plateau slab beneath South Zealandia14,15? 
Was cessation of subduction magmatism diachronous (120 Ma in Queensland, 105 Ma in 
Zealandia)? Did Gondwana breakup influence subduction cessation? When did intra-plate 
extension begin to affect Zealandia (>102 Ma?), how can it be distinguished from intra-arc 
rifting16, and how might we distinguish intraplate alkaline magmas from possible A-type trends 
in the waning arc? Why did breakup in the central Zealandia segment occur well inboard of the 
arc17- was the lithosphere along the recently extinct arc relatively strong18?  
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