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Adakites from Solander Island, New Zealand
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Abstract The subduction related, island arc Pleistocene
volcano of Solander Island in Foveaux Strait is composed
of adakite, a new rock type first described from Adak Island
in the Aleutian arc. Adakites are formed by the partial fusion
of young oceanic crust under eclogitic facies conditions.
Comparison with other adakite localities suggests that the
oceanic crust presently subducting at the nearby trench may
be <25 Ma old.
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INTRODUCTION

A paper by Kay (1978) on the volcanic rocks of Adak Island
in the Aleutian chain identified a distinctive rock type, a
magnesian andesite, atypical of most arc magmas and
significantly different from boninite, the other magnesian
andesite. Similar rocks have since been described from many
other active island arcs including Panama (Defant et al.
1991), the Philippines (Sajona et al. 1993), Chile, Mexico
and Guatamala (Defant & Drummond 1990), and Japan
(Morris 1995). Defant & Drummond (1990) have identified
these as a new magma type, which they termed adakite.
Adakites are silica-oversaturated andesites and dacites
characterised by low heavy rare earth element (HREE)
contents combined with high Sr values. The Pleistocene
andesite volcano of Solander Island in Foveaux Strait, New
Zealand, has lavas chemically similar to this new rock type.
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ADAKITES

There is a general consensus that most magmas produced at
both ocean-ocean and ocean-continent collision zones are
produced by the wet melting of the mantle wedge, the water
being derived by dehydration of the downgoing slab. The
resulting magmas form the basalt-andesite-dacite-rhyolite
association (BADR), whose composition is dependent on a
variety of processes (Wilson 1989). Kay (1978) drew
attention to the distinctive chemical signature of two lavas
from Adak Island in the Aleutian arc. These are high
magnesian andesites characterised by low FeO*/MgO,
together with high Sr, high La/Yb, low Ba/La, high K/Rb, a
slight positive Eu anomaly, and higher Ni than most
associated rocks. Kay (1978) was able to model the trace
element content of these magnesian andesites by 3% melting
of subducted MORB with the mineralogy of an eclogite.
This new magma type, which Defant & Drummond (1990)
call adakite, has since been described from a number of arcs.
These authors have expanded the definition of Kay (1978)
as follows. Adakites are island arc lavas whose major and
trace element chemistry is characterised by SiO; >56%,
Aly03>15%, MgO <3%, low Y and HREE relative to island
arc BADR, and <18 ppm Y, Yb values (normalised to
chondrite and multiplied by 2.4 ) of <1.9, Sr >400 ppm, and
8751/86Sr <0.7040. The adakites are andesites or dacites with
low contents of HREE and high Sr values.

One common characteristic documented by Defant &
Drummond (1990) is that the crust being subducted beneath
the adakite-bearing volcanoes is younger than 25 Ma, and
they draw attention to the fact that it is rare to find low Y
and Yb normalised lavas in arc volcanoes where the
subducting crust is older than 25 Ma.

Kay (1978 ) identified one of the distinctive features of
these rocks as the high MgO content (>5%), but subsequent
authors have extended the definition to include much lower
MgO contents. In a recent study of adakites from Japan,
Morris (1995) listed six analyses ranging from 1.62 to 2.56%
MgO, and the adakites quoted in Defant et al. (1991) average
1.06% MgO. Average analyses from a number of localities
are given in Table 1. From these it can be seen that the term
adakite has been expanded to embrace a broad spectrum of
chemical composition, although within this spectrum all of
the rocks retain the characteristic high Sr and low HREE
signature. However, rocks similar in chemistry to the original
Adak specimen with high MgO (>5%) are often referred to
as magnesian andesites, whereas the term adakite is used
for both the high MgO rocks and “more silicic and less
primitive rocks” (Yogodzinski et al. 1995). A comprehensive
paper by Stern & Killian (1996) describes adakites from the
Andean Austral volcanic zone and attributes the high MgO
members to partial melting of eclogitic MORB followed by
the melt interacting with the overlying mantle, whereas the
more evolved varieties have a more complex history. This
history includes melting of a mixed source of MORB and






