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Summary
This research explains how the source of magma deep within the Earth’s mantle contributes to
the resulting size of an Auckland Volcanic Field volcano. The DEtermining VOlcanic Risk in
Auckland (DEVORA) project will use relationships between magma sources and volcano size to
help determine the scale of eruptions used in risk models, which, in turn, will be used for risk
mitigation.
Key Points
• There are >50 volcanoes within
the Auckland Volcanic Field.
• Samples from ~35 of these
centres have been analyzed to
determine their chemistry.

• These analyses indicate that
there is a wide variation in lava
chemistry across the field,
which may be caused by
variability in the magma
source.
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• The majority of Auckland lavas
originate from two different
mantle sources.
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• Interestingly, these seem to
relate to the size of the
resultant volcano.
• Melting of magma under
Auckland begins in the deep
mantle (asthenosphere) in all
cases.
• Occasionally this deep melt
travels unmodified to the
surface and produces smaller
volcanoes like Purchas Hill.

• However, sometimes this melt
triggers additional melting in
the shallow mantle, producing
larger volcanoes such as
Rangitoto.

deep melt
a) Melting in the lower mantle
(asthenosphere) sometimes
triggers melting in the upper
mantle (lithosphere). This
results in larger volcanoes,
such as Rangitoto.
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b) When there is a smaller amount
of deep melt, the lithosphere
does not contribute to the
erupted magmas. The resultant
volcano tends to be smaller, such
as Purchas Hill or a maar.
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