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ABSTRACT
The Qinglongshan O- and H-isotope anomaly occurs within a coesite-bearing, eclogite-facies
regional metamorphic belt in Eastern China near Donghai in Jiangsu province. The anomaly is deÞned by low values of δ18O and δD. Garnets from eclogite have δ18O as low as –11‰ and rutiles are
–15‰ (VSMOW). Phengites have δD of –120‰ (VSMOW). The anomaly is Neoproterozoic in age.
Surface outcrops of coesite-eclogite-facies rocks with unusually low δ18O and δD values extend over
an area of at least 1600 km2. The Chinese Continental ScientiÞc Drilling project has made it possible
to investigate the depth of the Qinglongshan anomaly and to measure an O-isotope proÞle across
a garnet peridotite body sandwiched between crustal rocks. New O-isotope analyses of minerals
separated from drill core gneisses, eclogites, amphibolite, and quartzite verify that the Qinglongshan
O-isotope anomaly extends to a depth of at least 432 m. Crustal rocks with unusually low δ18O form
both the hanging- and foot-walls of a 100 m thick, fault-bounded, garnet peridotite body intersected
by the drill. Minerals of the garnet peridotite body have δ18O values indistinguishable from mantle
nodules and megacrysts. The garnet peridotites may have originated from enriched mantle sources
in sub-cratonic lithosphere, isolated from mantle convection. This origin is consistent with the collision of the Archean Sino-Korean craton with the Yangtze plate, consequent subduction, and UHP
metamorphism. The garnet peridotite was transported from the mantle and emplaced into UHP crustal
rocks during Triassic subduction and cratonic collision.

INTRODUCTION
The Qinglongshan O- and H-isotope anomaly is deÞned by
unusually low values of δ18O and δD in surface outcrops within
a coesite-bearing, eclogite-facies, ultrahigh-pressure (UHP)
regional metamorphic belt in Eastern China (Rumble and Yui
1998; Zheng et al. 2003a). The anomaly extends over an area of
at least 1600 km2. The Qinglongshan anomaly is correlated with
a similar anomaly in the Dabie Mountains of Anhui province.
The two anomalies are now separated by 500 km of left-lateral,
strike-slip separation along the Tan-Lu fault (Rumble 1998). With
δ18O values of –11‰ (VSMOW) for garnet and δD of –120‰
(VSMOW) for phengite, the anomaly records hydrothermal alteration of crustal rocks by meteoric water from a cold climate. The
heat engines driving hydrothermal circulation of ground water
were granitic plutons intruded during the Neoproterozoic during
a time interval overlapping that of global glaciation (Rumble
et al. 2002; Zheng et al. 2004). Both UHP metamorphism and
the isotope anomaly are coextensive in surface outcrops. The
availability of drill core samples from the Chinese Continental
ScientiÞc Drilling (CCSD) project provided the opportunity to
determine whether unusually low δ18O values in minerals extend
to the same depth as UHP mineral assemblages.
The present communication reports on a vertical proÞle of
O-isotopic compositions of minerals separated from drill core
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samples from depths of 17 to 432 meters in the pre-pilot hole
CCSD-PPH1 (Fig. 1). The rocks sampled by drillhole coring
include paragneisses, garnet peridotites, and eclogites, as well as
abundant granitic gneisses (orthogneiss) (Fig. 2). Minerals analyzed for O isotopes in this study include quartz, garnet, olivine,
clinopyroxene, orthopyroxene, biotite, epidote, omphacite, paragonite, kyanite, and rutile. The petrography, petrochemistry, and
metamorphic P-T conditions of UHP rocks from CCSD-PPH1
will be investigated in a separate paper (Zhang et al. 2005).
We show that drill core samples of coesite-bearing crustal
rocks from CCSD-PPH1 share the unusually low δ18O signature
typical of surface outcrops in the Qinglongshan anomaly (Yui et
al. 1995; Zheng et al. 1996, 1998; Rumble and Yui 1998). Olivine, garnet, and pyroxene from a serpentinized garnet peridotite
body intersected by the borehole, however, retain mantle δ18O
values. Oxygen-isotope geothermometry of the garnet peridotite yields mantle-like temperatures but presents uncertainties
because measured intermineral 18O/16O fractionations are small
in relation to the magnitude of the precision of δ18O analyses.
These results provide new insights into the extent to which the
UHP slab is structurally coherent. The garnet peridotite body is
clearly fault-bounded and not of crustal origin. It is intriguing to
speculate on the nature of the tectonic process that succeeded in
emplacing lenses of mantle rock into crustal rocks, leaving both
mantle and crustal representatives with recognizable protolith
characteristics.

