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a b s t r a c t

Constraining the timing of tectonothermal events in the Proterozoic Miaowan Ophiolite Complex (MOC)
and associated rocks in the southern Huangling dome, Yangtze craton, is critical for understanding late
Mesoproterozoic and Neoproterozoic tectonic evolution (ca. 1.2–0.9 Ga) of South China and its relation-
ship with the formation of the Rodinian supercontinent. The MOC consists of metamorphosed dunite and
harzburgite, isotropic and layered gabbros, diabasic sheeted dike, basalt, plagiogranite, and calc-silicate-
bearing siliceous and carbonaceous mylonitic rocks. In this study, we present new field, petrographic,
geochemical, geochronological and isotopic data for these metasedimentary rocks and mylonitic
metasandstone between the ophiolite and underlying flysch sequence, to unravel their origin and tec-
tonic significance for the Yangtze craton. The MOC and associated sedimentary rocks underwent amphi-
bolite facies metamorphism. Geochemical data and field relationships indicate that the mylonitic
metasandstone was derived from both the autochthonous rocks of the underlying Yangtze craton and
the allochthonous MOC during the accretion of the ophiolite to the craton. The calc-silicate-bearing silic-
eous and carbonaceous rocks are interpreted as tectonic slices of metasomatized and mylonitized chert
and limestone, respectively, deposited on the basaltic crust in a Neoproterozoic ocean. Cores of igneous
detrital zircons in the calc-silicate-bearing siliceous and carbonaceous mylonitic rocks have yielded two
distinct age groups including a 967–1105 Ma (Mean = 1009 Ma) group and a 1011–1095 Ma
(Mean = 1054 Ma) group. The majority of initial eHf(t) values (+9.2 to +14.1) in the zircon cores are similar
to those of zircons from the gabbro, diabase and plagiogranite in the MOC, indicating that zircons in the
mylonitic rocks were mainly derived from the MOC. Metamorphic overgrowth ages in zircon rims suggest
that the latest tectonothermal event in the Precambrian basement rocks of the Yangtze craton took place
between 942 and 935 Ma. These metamorphic ages are comparable to those of the Grenvillian-aged col-
lisional events recorded in orogenic belts worldwide. Accordingly, we suggest that this youngest
tectonothermal event represents the latest amalgamation time of the heterogeneous tectonic blocks of
the Yangtze craton, which were associated with the assembly of the Rodinian supercontinent.

� 2016 Elsevier B.V. All rights reserved.

1. Introduction

Sedimentary rocks associated with ophiolites are mainly depos-
ited on the oceanic crust during seafloor spreading, transport and

in trenches and foredeeps during accretion-collision processes,
and include many different types of lithologies, such as pelagic
chert, carbonate (if the ridge is elevated above the carbonate com-
pensation depth), hemipelagic shale, and sandstone (e.g., see
review by Kusky et al., 2013). Geochemical compositions and
geochronological investigation of these sedimentary rocks can
provide significant new insights into the nature of depositional
environment, provenance, and of the timing of tectonothermal
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events associated with the formation and accretion of their host
ophiolites (Coleman, 1977; Bédard et al., 2008; Zhou, 2008).

The Yangtze craton is one of the largest Precambrian blocks in
China (Fig. 1a; Wu et al., 2012; Zheng et al., 2013). It is composed
of voluminous Mesoproterozoic to Neoproterozoic igneous intru-
sions containing minor mafic to ultramafic rock associations along
the margins, while Paleoproterozoic to Archean rocks crop out
mainly in the Huangling dome that is located about 200 km away
from the northern margin of the craton (Li et al., 2008; Wang et al.,
2013a; Zheng et al., 2013; Guo et al., 2014; Xu et al., 2014, and ref-
erences therein). A study of the sedimentary rocks associated with
the late Mesoproterozoic-early Neoproterozoic mafic to ultramafic
rock associations can provide an excellent opportunity to resolve
outstanding questions about Precambrian tectonothermal events
that occurred during the evolution of the Yangtze craton (Jiang
et al., 2002; Xiong et al., 2004), especially for the assembly and
break-up of the Rodinia (Li et al., 2003; Zhou et al., 2007; Zhang
et al., 2008; Peng et al., 2010; Zhang and Zheng, 2013) and the
Columbia supercontinents (Zhang et al., 2006; Xiong et al., 2008;
Wu et al., 2009; Peng et al., 2012c).

Peng et al. (2010) showed that the mafic to ultramafic rock
association, formerly called the Miaowan Formation, in the
southern Huangling dome in the Yangtze craton represents a
Proterozoic ophiolite, named the Miaowan Ophiolite Complex
(MOC) (Fig. 1b). Subsequent studies (Deng et al., 2012; Jiang
et al., 2012; Peng et al., 2012a) suggested that the MOC formed
in a forearc tectonic setting at an intra-oceanic supra-subduction

zone at ca. 1.0 Ga. If this interpretation is correct, a Neoprotero-
zoic subduction–accretion–collision event should have taken
place within the Yangtze craton, which has profound significance
for understanding the tectonic evolution of the craton. However,
the time of this tectonothermal event in the MOC has not been
well constrained.

During our recent field studies, we have recognized strongly
deformed, compositionally heterogeneous, up to several tens of
meters thick and several hundreds of meters long, slices of calc-
silicate-bearing siliceous and carbonaceous rocks in theMOC. Given
their heterogeneous compositional characteristics and strongdefor-
mation, these rocks are collectively called ‘‘calc-silicate-bearing
siliceous and carbonaceous mylonitic rocks”. Their spatial associa-
tion with the ophiolite suggests that these rocks likely have formed
in the process when the ophiolite migrated from intra-oceanic
trench to the continentalmargin, representing fragments ofNeopro-
terozoic oceanplate stratigraphy (cf., Kusky et al., 2013). Hence, they
may share a close genetic relationshipwith the ophiolite and record
the tectonic processes associatedwith the emplacement of the ophi-
olite. Therefore, in order to understand their origin and assess their
significance for tectonothermal events in the Yangtze craton, we
have conducted integrated field, petrographic, geochemical, zircon
U–Pb geochronological, and Lu–Hf isotopic studies on these rocks.
In addition, we report new Lu–Hf isotope data for the diabase, pla-
giogranite, and gabbros in the MOC and for the metasandstones, to
gain new insights into the formation of sedimentary rocks spatially
associated with the ophiolite complex.

Fig. 1. (a) A simplified tectonic map of China (Qiu et al., 2011). (b) Geological map of the Huangling dome in the Yangtze craton. Modified after BGMRHP (1991), Peng et al.
(2012b).
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