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ABSTRACT
The Yangkou garnet-peridotite complex in the Sulu UHP terrane, eastern China, consists of several
blocks, tens of meters across, enclosed within gneiss. The blocks consist mainly of garnet lherzolite
and garnet clinopyroxenite with small amounts of eclogite. The complex displays a Þnely layered
structure from outcrop to thin-section scales. Lherzolitic garnet is generally homogenous in composition
(Prp64-67Alm23-24Grs10-12Sps1). Garnet (Prp51-63) from clinopyroxenite contains more pyrope component
than eclogitic garnets (Prp29-35). Porphyroblastic garnet from clinopyroxenite and eclogite contains abundant exsolved rods of rutile and apatite (±Cpx). Lherzolitic garnet exhibits an unusual sinusoidal REE
pattern characterized by a decrease in abundance from La to Pr and an increase from Nd to the HREE,
and shows Ba and Pb enrichment and negative Nb and Ni anomalies in primitive mantle-normalized
trace-element plots. In contrast, diopside shows a normal REE pattern with decreasing abundances
from La to Lu, a peak at Ba and Pb, and depletion in Co and Ni. Garnet from eclogite has a REE pattern with increasing abundances from La to Lu, or a maximum at Eu. Eclogitic clinopyroxene shows
humped REE patterns with a peak at Nd. Except for slightly lower δ18OVSMOW of +4.40‰ for olivine,
O-isotopic compositions (+5.03 to +5.53‰) of analyzed garnets and clinopyroxenes from all three
rock types lie in the range of mantle δ18O values of +5.1 to +6.6‰. Small O-isotope fractionations
(∆Grt-Cpx: –0.16 to –0.35) in eclogite suggest isotopic equilibrium. On the basis of petrochemical
and isotopic data, this garnet-peridotite complex was initially a mantle peridotite cut by maÞc veins.
These rocks experienced metasomatism and subduction-zone UHP metamorphism at 750 ± 50 °C
and 40 to 45 kbar with a low thermal gradient. The Þne-scale layering probably formed as a result of
strong shear deformation during exhumation.

INTRODUCTION
The village of Yankou lies on Laoshan Bay about 30 km
northeast of Qiandao, in the middle part of the NNE-SSW-trending Triassic Sulu ultrahigh-pressure (UHP) terrane (Fig. 1). The
UHP rock association, well-exposed along the beach, consists
of blocks and lenses of layered garnet peridotite, eclogite-facies metagabbro and metagranitoid within mylonitized granitic
gneiss, and coesite-bearing eclogite enclosed within the gneiss
that makes up the regional basement (Fig. 1). The metagabbro
shows a gradational sequence from incipient metamorphism with
relict primary phases and garnet corona structures to complete
recrystallization to massive coesite eclogite. Assemblages of
the coronal stage formed at about 540 ± 50 °C at ~13 kbar, and
survived through transitional and peak UHP metamorphism at
600 to 800 °C at ≥15–25 kbar and 800 to 850 °C at >30 kbar,
respectively (Zhang and Liou 1997). Coesite occurs not only as
inclusions in garnet and omphacite, but also as an intergranular
phase in the matrix (Liou and Zhang 1996). The preservation of
primary and low-pressure prograde phases at UHP metamorphic
conditions has been attributed to sluggish reactions resulting from
an absence of ßuid during prograde and retrograde P-T evolution
(Zhang and Liou 1997).
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The Yangkou garnet-peridotite complex consists of peridotite,
clinopyroxenite, and minor eclogite, and is located to the north and
northeast of the metagabbro; some bodies occur outside the area of
Figure 1. On the basis of geochemical and isotopic (Nd-Sr) data,
Chen et al. (2002) suggested that the protoliths of the metagabbro-eclogite and metagranitoid represent a cogenetic magmatic
suite, produced by differentiation of a maÞc parental magma, and
intruded into the crust at 700−800 Ma, whereas the garnet peridotite represents a mantle-derived block, that is not related to the
metagabbro-granitoid. The garnet-peridotite complex displays an
unique, thin (0.1 – >10 cm thick) layered structure. Similar layered
structures occur in the Ronda peridotite massif of southern Spain
(Garrido and Bodinier 1999; Tomoaki et al. 2001), Beni Bousera,
Morocco (Kornprobest et al. 1990), and Cabo Ortegal Catazonal
complex of northwestern Spain (Giradeau et al. 1989). But the
thicknesses (<0.1 – several meters thick) of individual layers in
these massifs are much greater than the Yangkou peridotite layers.
Moreover, the Yangkou peridotites experienced subduction-zone
UHP metamorphism (Zhang et al. 2000; Yoshida et al. 2004);
in contrast to the Ronda peridotite massif which resulted from
mantle diapirism (Tubia et al. 2004).
In this paper, we provide new petrochemical data including
major- and trace-element analyses and O-isotopic compositions of minerals, and discuss the origin of the Yangkou gar-

