
PREFACE

Subduction and ore deposits

Subduction is fundamental to plate tectonics, consuming
old oceanic crust while new oceanic crust forms at mid-
ocean ridges. Subduction transports materials from the
surface of the Earth into the mantle, fractionates elements
during dehydration and metasomatism, and forms arc
magmas and a variety of ore deposits. The deep magma-
gentic and metallogenic processes involved have been
conceptualized as the Subduction Factory (Hacker et al.
2003; Sun 2003; van Keken et al. 2009, 2011; Sun et al.
2014). This special issue of International Geology Review
on ‘Subduction and ore deposits’ includes 12 papers on
topics including metamorphism and element fractionations
(Guo et al. 2015; Huang and Xiao 2015), magmatism
(Ding et al. 2015; Wang et al. 2015; Wu et al. 2015b,
2015d) and geochemistry of mafic-ultramafic rocks (Liu
et al. 2015; Wu et al. 2015c), and subduction-related ore
deposits (Chai et al. 2015; Li and Jiang 2015; Li et al.
2015; Wu et al. 2015a) (Figure 1). These studies take
advantage of the excellent opportunities provided in
China to study the products of ancient subduction zones.

Metamorphism is the fundamental physicochemical
process occurring during plate subduction. Dehydration
and metamorphism of subducting oceanic crust and sedi-
ments cause major fractionations of mobile and even
immobile elements (Pearce and Peate 1995; Spandler
et al. 2003; Xiao et al. 2006; Ding et al. 2009). High-
grade metamorphic rocks of the Dabie–Sulu orogen in
eastern China provide excellent opportunities to do this.
A detailed study on mineral zonation patterns and mineral
compositions of the Dabie vein-hosting eclogites has led
to the establishment of six stages of metamorphic evolu-
tion, and four stages of fluid activities have been estab-
lished. The study results indicate that the subducting South
China continental crust underwent sluggish exhumation
during transition from ultra-high-pressure to high-pressure
conditions. Ultra-high-pressure fluid–eclogite interaction
formed patchy zones in epidote eclogite and small-scale
transfer of Sr, Pb, Ba, Th, and LREEs from epidote into
the UHP fluid phase (Guo et al. 2015).

Interaction of fluids with metamorphic rocks is another
hot topic related to plate subduction (Zheng et al. 2003,
2011; Spandler and Hermann 2006; Spandler et al. 2011;
Ding et al. 2013; Cole et al. 2014; Cruz-Uribe et al. 2014).
Geochemical studies on samples collected along a profile
across the boundary between felsic and mafic rocks from

the Dabie orogen show that retrograded eclogite has
higher concentrations of K, Al, LILEs, REEs, HFSEs,
Th, and U, and slightly lower concentrations of SiO2,
MgO, and CaO contents approaching the contact zone.
These disparities were attributed to metasomatism by
supercritical liquids generated at pressure higher than the
second critical end-point in the granitic gneiss–H2O sys-
tem. This interpretation is supported by multiphase solid
inclusions of amphibole ± paragonite ± clinozoisite ±
quartz ± K-feldspar ± calcite ± garnet ± rutile ± zircon ±
apatite within garnet in the retrograded eclogite at the
contact (Huang and Xiao 2015).

Among convergent margin magmatic rocks, adakite
gets special attention because of its genetic relationship
to porphyry Cu–Au deposits (Thieblemont et al. 1997;
Mungall 2002; Sun et al. 2011). In this special issue,
three papers studied adakite (Wang et al. 2015; Wu et al.
2015b, 2015d). Adakites in the Dachagou area in the
northern Lhasa terrane of Tibet were attributed to slab
break-off during the southward subduction of the
Bangong–Nujiang Ocean plate (a branch of the Tethys)
during the Mesozoic (Wu et al. 2015d). Subduction may
also cause intraplate magmatism through plate interaction.
In the Mesozoic, continual plate interactions between the
South China Block and the North China Block, the
Indochina Block, and the Palaeo-Pacific plate formed
some small granites in the South China Block. The
Weishan pluton, one of the largest Mesozoic composite
granitic complexes in Hunan Province, South China,
experienced such a complex tectonic history. New study
shows that the Weishan granites were generated from a
single long-standing magma source by multiple magma
processes, likely in response to continuous tectonothermal
events during Middle Triassic to Early Jurassic time due to
the interactions of four major plates (Ding et al. 2015).

Subduction is a favourable process for forming ore
deposits (Giggenbach 1992; Kesler 1997; Sillitoe 1997,
2010; Sun et al. 2004; Cooke et al. 2005; Wilkinson and
Kesler 2007; Chiaradia et al. 2012). The late
Carboniferous Chagangnuoer ferrobasalts were attributed
to partial melting of a spinel peridotite mantle source
which had been modified by subduction-related fluids. In
addition, incorporation of recycled Fe–Mn nodules into
the source played an important role in forming Fe and
Mn enrichments in the ferrobasalts (Li et al. 2015).
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Zijinshan is a large epithermal–porphyry Cu–Mo–Au
deposit in southeastern China. Geochemical studies on
the Luoboling porphyry Cu–Mo deposit suggest that it is
related to lithospheric mantle, which was metasomatized
by subduction released fluids (Li and Jiang 2015).

Epithermal and porphyry Cu–Au deposits in the
Yanbian area are associated with two stages of intermedi-
ate–acid magmatism (116–118 and 112–109 Ma). High-
sulphidation epithermal gold deposits formed between 108
and 106 Ma, whereas gold-rich porphyry copper deposits
formed between 111 and 109 Ma. Both types of deposits
are associated with adakite-like intermediate–acid mag-
mas. Magma mixing and the subduction of the Pacific
plate were assigned as the main controlling factors for
these deposits (Chai et al. 2015).

A detailed geochemical study has been carried out on
the Yandong porphyry Cu deposit in the Central Asian
Orogenic Belt of Northwest China. Based on major ele-
ments, trace elements, and isotopes, it was suggested that
the Palaeo-Tianshan oceanic crust subducted northward
beneath the Dananhu–Tousuquan arc during the early
Carboniferous, and that the Yandong magma and metals

were produced by partial melting of the subducted Palaeo-
Tianshan oceanic slab (Wang et al. 2015).

In an attempt to better understand how deeply subducted
crust is obducted during continental collision and its rele-
vance to the Mesozoic tectonic history of the southeastern
margin of the North China Craton, Wu et al. (2015a) inves-
tigated three types of xenoliths in lamprophyre dikes
emplaced within a granitic body. Based on detailed zircon
U–Pb dating and whole-rock geochemical data, the authors
demonstrated that the banded biotite granitic gneiss xenoliths
were derived from the South China Craton and represent the
protolith of the granite (Wu et al. 2015c).

Weidong Sun
Key Laboratory of Mineralogy and Metallogeny,

Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou, China

CAS Centre for Excellence in Tibetan Plateau Earth
Sciences, Chinese Academy of Sciences, Beijing, China

Xing Ding
CAS Centre for Excellence in Tibetan Plateau Earth

Figure 1. Locations of the studied areas in this special issue, associated with the Pacific subduction zone, the Central Asian Orogenic
Belt, Qinling–Dabie orogenic belt, and the Himalaya–Tethys orogenic belt.
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