
Ancient lithosphere domains in ocean basins
are key geochemical ‘‘reservoirs’’

SUZANNE Y. O’REILLY
1, M. ZHANG

1, W.L. GRIFFIN
1,

G. BEGG
1,2, J. HRONSKY

1,2

1GEMOC Key Centre, Department of Earth and Planetary
Sciences, Macquarie University, Sydney, NSW 2109, Australia
(sue.oreilly@mq.edu.au; mzhang@els.mq.edu.au)

2BHP Billiton, Lvl 34, 152 St. Georges Tce, Perth, WA 6000,
Australia (graham.begg@bhpbilliton.com)

Refined seismic tomography across the Atlantic Ocean images
low-density (high-Vs) regions, embedded within oceanic litho-
sphere that has the typical low-Vs characteristics of young fertile
mantle. These high-Vs regions are seismically similar to deep cra-
tonic roots observed in continental regions and some are contin-
uous with cratonic lithospheric roots beneath western Africa. We
interpret these low-density regions as ancient (Archean/Protero-
zoic) lithospheric mantle relict after thinning and mechanical dis-
ruption of continental lithosphere during the rifting episode that
formed the Atlantic Ocean. These ancient low-velocity domains
commonly extend to ca 250 km depth.

These domains provide a geodynamic explanation for the
basaltic geochemical signatures commonly interpreted as contri-
butions from di!erent reservoirs. Such geochemical fingerprints
also are found in xenoliths of lithospheric mantle in magmas erupt-
ed through the continents (e.g. Zhang et al., 2001). If volumes of
ancient lithospheric mantle survive in ocean basins, their interac-
tion with upwelling mantle plumes can ‘‘contaminate’’ oceanic
basalts; this mechanism explains the origin and location of di!er-
ent geochemical ‘‘reservoirs’’ seen in OIB magmas. In the Atlantic
Ocean, basaltic provinces range from primitive to those with
strong ‘‘crustal’’ signatures (EM1 and EM2). Volcanoes (e.g. Trin-
idade) that lie directly over high-Vs domains have significant EM1
and EM2 components. Volcanoes distant from the high-Vs
domains are more primitive. Volcanic systems with a long eruptive
history (>100 Myr) may evolve as the eruptive locus moves relative
to the ancient high-Vs domains. Crozet basalts, for example,
evolve from a strong ‘‘crustal’’ component to ‘‘primitive’’.

Old Re-Os model ages from in situ analysis of mantle sulfides
in lithospheric peridotitic xenoliths (e.g. Coltorti et al., this con-
ference; Wang et al., 2002) confirm the existence of ancient conti-
nental mantle domains at shallow depths beneath thinned or
oceanic crust (Cape Verde, Penghu Islands). An understanding
of the structure of the suboceanic mantle explains the isotopic
variability of OIBs, and o!ers new insights into the mechanisms
of continental breakup and the formation of ocean basins.

doi:10.1016/j.gca.2006.06.909
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hydrous wadsleyite beneath northern
Patagonia

Y. ORIHASHI
1, A. MOTOKI

2, M. HALLER
3, H. SUMINO

4,
CHRISTMASSY GROUP

1Earthquake Research Institute, the University of Tokyo, Japan
(oripachi@eri.u-tokyo.ac.jp)

2Dept. Mineralogia e Petrologia Ignea, Universidade de Esado do
Rio de Janeiro, Brazil (motoki@uerj.br)

3Universidad Nacional de La patagonia, Puerto Madryn, Argen-
tina (haller@cenpat.edu.ar)

4Laboratory for Earthquake Chemistry, The University of
Tokyo, Japan (sumino@eqchem.s.u-tokyo.ac.jp)

Somuncura basaltic plateau widely covers an area of roughly
40,000 km2 in extra-back arc province, northern Patagonia
(Argentina). Previous studies suggested two contrasting models
for the magamatism in extra-back arc region; (1) upwelling of
either small-scale hot spot and (2) OIB-like asthenospheric
upwelling resulted by the slab rotation of the Farallon-Nasca
plate. However, further discussion supported by concrete evidence
is required to specify magmatism of the Somuncura basalt. In this
study, we determined both major & trace element compositions
and K–Ar ages of 63 basaltic samples collected from northern
Somuncura plateau and surrounding area to understand spatio-
temporal magmatic evolution of the region. Our K–Ar ages indi-
cate that the activity of Somuncura basalts started in Oligocene
(36 Ma), were most active at 22–23 Ma, and attenuated toward
Mid-Miocene (18–10 Ma) in the Somuncura region, but is trace-
able in surrounding area down to 5.6–0.34 Ma. The alkalinicity
increased and concentration patterns of ‘‘fluid-favor elements’’
(e.g., K, Rb, Ba, Sr and Pb) seemed to change with time i.e., Ba
and Sr are enriched in the Somuncura plateau basalt (36–
20 Ma) while Rb, K and Pb are enriched in the post-Somuncura
plateau basalt (18–0.34 Ma), which is here attributed to multiple
upwelling of fluid-rich asthenospheric mantles and, compared to
the latter source, the former one is quite far from that of the Qua-
ternary to recent arc basalts in the Andean volcanic front. This
matter suggests the following scenario of its magmatism; (1)
uppermost ‘‘wet’’ mantle transition zone beneath the region might
be up-warped triggered by the slab rotation of the Farallon-Nasca
plate, (2) hydrous met might be produced to change hydrous
wadsleyite (b-phase olivine) to (a-phase) olivine in the up-warped
parts, (3) the hydrous melt might ascend with interaction of the
surrounding wedge mantle and (4) with decreasing its magma pro-
duction, contamination of lithospheric mantle beneath the region,
metasomatised by a past arc volcanism, be largely contributed
after formation of the Somuncura basaltic plateau.
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