Overview of Zealandia
and its subduction record

Nick Mortimer, GNS Science, Dunedin, New Zealand
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1000 km - 14 Abril 84,000,000 B.P. Gondwana
| reconstruction

Just before major
breakup episode

Continental crust

Oceanic crust
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<85 Ma continental breakup
lines

« Zealandia
was a ribbon
continent
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New Zealand’s
subduction history

Cambrian to Now
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Expressions of subduction:

plate convergence, Benioff zone
EQs, magmatic arc with distinct
petrochemistry, fore-arc basin,
back-arc basin, accretionary
wedge
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Ten years of
deep
carthquakes in
New Zealand
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New Zealand’s igneous rock record
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New Zealand’s
magmatic arcs

e g4 - different arcs give
S SISO insights into different
|: Volcanic Igneous arc processes

| | Plutonic Igneous ,':

| Sedimentary ;': * Only some have
| Metamorphic .;’:. aSSOCiated FABS,

accretionary wedges

Camb

« Cenozoic arcs
founded on Mesozoic
accretionary wedge

* ignore Pz, just talk
about Mz, Cz
subduction
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The Mesozoic Arc
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Mesozoic plutonic record
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Major change in Zealandia arc at c. 130 Ma
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« thickening crust in maturing arc and/or flat slab subduction
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Mesozoic
fore-arc
basin

at least 13 km
Murihiku Terrane
strata over 120 m.y.

marine and non-

marine fossils
Monotis
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zeolite facies
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Mesozoic
fore-arc
basin

* in New
Caledonia as
well as New
Zealand

» structurally
simple

e provenance links
to Median
Batholith arc
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Mesozoic
accretionary
wedge

« first cycle sandstones

» different Perm-Cret
basins accreted in
wedge

» frontal accretion and
underplating

* polyphase Jura-Cret
schist overprint

Mackinnon (1983) GNS Science



Older Jura-Tria;bwedg — Younger Cretaceous wedge
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» detrital zircon peaks don’t match
NZ pluton chronology
 northern Queensland source

Wandres et al. (2004), Adams et al. (2008, 2009) GNS Science
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Subduction
fermination

130, 105, 85 Ma?

» youngest rocks in
arc and wedge c.
110 Ma

» oldest Zealandia
intraplate c. 97 Ma

 reason = Hikurangi
Plateau collision.
Other models

« BUT —did it ever
really stop to the
north?
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SOUTH ZEALANDIA
Subsiding, simple, passive, on Pacific Plate since 84 Ma

NORTH ZEALANDIA
Subsiding, but complex: arcs, back-arc basins, allochthons,
ophiolites, (re) captured by Australian Plate

PEGI (2012) GNS Science



Cenozoic volcanic record
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South Fiji Basin

« 23-18 Ma = rapid trench
rollback to east

pre-23Ma initiation =
uncertain time and
e 200 KM FTATm / mechanism

Challenger Plateau Norths

Mortimer et al. (2007, 2010), Herzer et al. (2011) GNS Science
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New Zealand National Databases
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