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Early Jurassic bimodal volcanic and intrusive rocks in southern South China show distinct associations and
distribution patterns in comparisonwith those of theMiddle Jurassic and Cretaceous rocks in the area. It iswidely
accepted that these rocks formed in an extensional setting, although the timing of the onset and the tectonic driv-
er for extension are debated. Here, we present systematic LA–ICP–MS zircon U–Pb ages, whole-rock geochemis-
try and Sr–Nd isotope data for bimodal volcanic rocks from the Changpu Formation in the Changpu–Baimianshi
and Dongkeng–Linjiang basins in southern Jiangxi Province, South China. Zircon U–Pb ages indicate that the
bimodal volcanic rocks erupted at ca. 190 Ma, contemporaneous with the Fankeng basalts (~183 Ma). A
compilation of geochronological results demonstrates that basin-scale basaltic eruptions occurred during the
Early Jurassic within a relatively short interval (b5 Ma). These Early Jurassic basalts have tholeiitic compositions
and OIB-like trace element distribution patterns. Geochemical analyses show that the basalts were derived from
depleted asthenospheric mantle, dominated by a volatile-free peridotite source. The calculated primary melt
compositions suggest that the basalts formed at 1.9–2.1 GPa, with melting temperatures of 1378 °C–1405 °C
and a mantle potential temperature (TP) ranging from 1383 °C to 1407 °C. The temperature range is somewhat
hotter than normal mid-ocean-basalt (MORB) mantle but similar to an intra-plate continental mantle setting,
such as the Basin and Range Province in western North America. This study provides an important constraint
on the Early Jurassic mantle thermal state beneath South China.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Continental extension and rifting can cause thinning of the
continental lithosphere and result in adiabatic decompressional partial
melting of upwelling asthenospheric mantle (White and McKenzie,
1989; Bown andWhite, 1995). The generation of basalts is strongly de-
pendent on the thermal state (including mantle potential temperature,
TP) of the upwelling mantle and the degree of lithospheric thinning
(Bown andWhite, 1995;White andMcKenzie, 1989, 1995). A relatively
small increase in mantle temperature is sufficient to result in the

generation of a large amount of melt under lithospheric extension; for
example, an increase of temperature by 100 °C above the normalmantle
temperature will double the amount of melt, whereas a 200 °C increase
can quadruple it (White and McKenzie, 1989).

A prominent feature of the South China Block is that Mesozoic calc-
alkalinemagmatic rocks arewidespread and closely associatedwith nu-
merous non-ferrous and rare metal deposits (Zhou and Li, 2000; Li and
Li, 2007; Z.X. Li et al., 2012). These rocks have a predominantly felsic
composition and they are distributed mainly within NE-trending
grabens, approximately parallel to the coastline, with an exposed area
of about 218,000 km2 (Fig. 1a; Zhou et al., 2006). Mafic members of
the bimodal volcanic and intrusive rocks, previously regarded to be of
Early to Middle Jurassic age, have tholeiitic compositions and intra-
plate geochemical affinities. It is generally accepted that the Jurassic
volcanic rocks were generated in a rift or extensional environment.
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However, most continental rift-related magmas are dominantly alkalic
basalts to silica-undersaturated basanites in the early phase, and the
composition quickly changes to tholeiitic rocks as rifting progresses
(Wilson, 1989). This does not seem to be the case for the Mesozoic
basalts in South China.

In this paper, we report LA–ICP–MS zircon U–Pb ages from Meso-
zoic felsic volcanic rocks that are intercalated with the basaltic rocks,
along with whole-rock geochemical and Sr–Nd isotopic data of the

basalt samples, from the Changpu–Baimianshi and Dongkeng–
Linjiang volcanic basins. Using these data, we define the timing and
duration of the earliest volcanic eruptions in these basins, which
possibly represent the onset of continental extension/rifting. We
constrain the mantle thermal state and melting pressure using
the primary basaltic melt compositions (Herzberg et al., 2007;
Herzberg and Asimow, 2008; X.C. Wang et al., 2007; Wang et al.,
2008, Wang et al., 2009, Wang et al., 2012). Finally, we compare
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Fig. 1. (a) Distribution of the Jurassic–Cretaceous magmatic rocks in South China (modified after X.H. Li et al., 2010; Zhou et al., 2006). The inset map shows major tectonic units and lo-
cation of Southeastern China. JSF: Jiangshan–Shaoxing Fault. (b) Distribution of E–W trend Early Jurassic volcanic and intrusive rocks in South China (modified after 1:200,000 geological
map). Grey fields show the early Jurassic volcanic–sedimentary basins in southern Jiangxi and southwestern Fujian Provinces. Asterisks represent sample locations. Data sources: Pitou
granites from Chen et al. (2004); Xialan gabbros and granites from Zhu et al. (2010); Keshubei granites from Li and Li (2007); Chenglong gabbros from He et al. (2010); Tabei synites
from Chen et al. (2004); Huangbu synites from He et al. (2007); Dongkeng and Changpu bimodal volcanic rocks from Xiang and Wu (2012) and Ji and Wu (2010); Yongding bimodal
volcanic rocks from Zhou et al. (2005b).
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