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A characteristic feature of South China is widespread
occurrence of  Neoproterozoic  magmatic  rocks,
particularly in the period of 830-740 Ma (Zhang and
Zheng, 2013). These rocks occur mainly along the margins
and minorly in the interior of the Yangtze Block. The
finding of extremely low 8'*0 zircons (as low as -9%o for
bulk zircons, Zheng et al., 2004) and low 3'*0O magmatism
in the northern margin of the Yangtze Block gained more
concerns due to their possible link to Neoproterozoic
glaciation events. In view of available data for zircon U-
Pb ages and O-Hf isotopes in the middle Neoproterozoic
magmatic rocks of South China with respect to their
spatial distributions, we have placed further constraints on
the time of water-rock interactions and the origin of these
Neoproterozoic rocks.

A series of studies has been made on the protolith of
UHP eclogites and gneisses in the Dabie-Sulu orogenic
belt (Rumble et al., 2002; Zheng et al., 2003a,b, 2004,
2006, 2007a, 2008a, 2009; Wu et al., 2007; Tang et al.,
2008a, b; Chen et al., 2011; Fu et al., 2013). The results
that protoliths of theses
metamorphic rocks mostly have zircon U-Pb ages of 740-
780 Ma and are variably depleted in '*O. Negative §'*0
zircon of magmatic origin only locally occurs in an UHP
metagranite in the northeastern edge (Tang et al., 2008b).
All zircon ey(t) values fall into two groups, one from
1.140.6 to 10.1+0.6 and the other from -9.1£1.1 to
—2.7+0.6. They correspond to two periods of juvenile
crustal growth at 1.13+0.14 Ga and 1.98+0.22 Ga,
respectively.

Because zircons extracted from the Dabie-Sulu UHP
rocks experienced metamorphic recrystallization or
contain new overgrowth, their isotope systems are readily
reset  during the  continental  subduction-zone
metamorphism. This yields mixtures of old residual and
newly grown zircon domains in samples. The utilization of
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microbeam in-situ microanalysis enables discrimination of
metamorphic domains from relict domains. The
Qinglongshan eclogite and gneiss in the Sulu orogen
exhibit the lowest 8'°0 values as negative as -10%o (Chen
et al., 2011). Their magmatic cores with U-Pb ages of
769+9 Ma generally have positive 3'°0 values of 0.1 to
10.1%o, and high Th/U and 76Lu/"""Hf ratios. In contrast,
newly grown domains with Triassic U-Pb ages have
negative 5'°0 values of -10.0 to -2.2%o, and low Th/U and
7°Lu/'""Hf ratios. Therefore, the negative 5'°0 zircon
domains were grown from negative 8'*O metamorphic
fluids that were generated by metamorphic dehydration of
negative 8'*0 hydrothermally altered rocks. More new
data for UHP rocks from different localities in the
Qinling-Dabie-Sulu orogenic belt show similar results to
previous ones (Fu et al., 2013). The average 8'°0 values
for the Neoproterozoic ‘‘igneous’’ zircon cores vary
from -0.9 to 6.9 %o, significantly higher than that of -9.9 to
6.8 %o for the Triassic metamorphic rims. These results
indicate that although the igneous cores have higher 'O
values than the metamorphic rims, the widely existence of
low 8'*0 magmatism and negative 3'*0O magmatism in the
northern margin of South China is still evident.

Another way to eliminate the influence of
metamorphism is to choose the unmetamorphosed or
weakly metamorphosed rocks as the studying objects.
Metagranite in the Beihuaiyang low-grade zone is such a
candidate because it only suffered metamorphism of
greenschist facies. Studies of granites from the
Beihuaiyang zone were made by Wu et al. (2007) and
Zheng et al. (2007a). The results show that these granites
record two groups of U-Pb ages at 780 Ma and 750 Ma,
respectively; 8'*0 values for bulk zircons are mostly lower
than 4% and minorly comparable with normal mantle
values; most zircon grains kept oscillatory zoning and a
few grains show hydrothermal alteration structures; zircon
and coexisting minerals show significant O isotope
disequilibrium. In particular, garnet from the Wozicun



ACTA GEOLOGICA SINICA (English Edition)

Vol. 87 Supp. June 2013

granite has very negative 5'°O values of —14.4 to —10.0%o
whereas zircon 5'°0 values are 0.5 to 2.7%o. These results
suggest multiple (at least two) episodes of high
temperature water-rock interactions in the Beihaiyang
granites. The first episode led to the formation of low §'*0
magma and thus low 8'®0 zircons. The second episode
decreases the 5'®O values of rock-forming minerals and
perhaps a few zircon grains. In this regard, the time of
water-rock interaction should be at 780 Ma and 750 Ma,
respectively.

Further CAMECA zircon U-Pb dating and O isotope
analysis was made on the Yaolinghe Group in South
Qinling (Liu et al., 2013), providing new constraints on
the time of low 80O magmatism in South China. The
analyzed zircon grains were derived from metarhyolite in
different units of the Yaolinghe Group. Zircon 5'*0 values
for the meta-rhyolite of lower unit range from -4.1 to 10%o
whereas low 8'*0 zircons are scarce in the uppr unit. Only
two negative 80O values of -4.1%o and -0.9%. were
obtained in these samples, with concordant U-Pb ages of
758+11 and 746+11 Ma, respectively. The U-Pb ages of
zircons with 8'*0 values lower than 4%o fall in the range
of 780-690 Ma. The high 8'®0 values are generally
associated with Paleoproterozoic U-Pb ages and are
interpreted as detrital zircon. Thus, the U-Pb ages of 719-
790 Ma for the lower unit are used to represent the time of
low 8'®0 magmatism, looking as if they are somewhat
outside the previous range of 740-780 Ma.

Studies on the Neoproterozoic rocks from the other
areas of South China provide more constraints on the
temporal and spatial distribution of low 3'*0 magmatism.
The ~825 Ma granitoids in the western Jiangnan orogen
have high zircon 8'0 values of 8.7-10.4%o and negative
enud(t) values, whereas the 760-750 Ma bimodal rocks in
the western Sichuan have zircon 8'%0 values of 4.2-6.2%o
and positive gydt) values (Zheng et al., 2007b). Similarly,
zircon 8'°0 values of 3.940.9%o and 4.0£0.9%o for ~800
Ma rocks and 4.6£0.4%0 to 6.7+5.7%o for 8§10-820 Ma
granites were reported for the Baoxing complex in the
western Sichuan (Fu et al., 2013). These results imply that
low 8'®0 magmatism did not develop at about 825 Ma. No
negative 3'°0 values occurs in magmatic zircon of >800
Ma. CAMECA O isotope and U-Pb ages were analyzed by
Wang et al. (2011) for detrital zircons from the
Cryogenian sedimentary sequences the western
Jiangnan Orogen. Although zircon 8'*0 values lower than
4%o0 began to occur scarcely at about 850 Ma, their
abundant occurrence are limited to the age range of 790-
750 Ma. This implies that high-temperature water-rock
interaction did not occur intensively until 790 Ma.
Because of the poorly constrained source for these detrital
zircons and the absence of negative 3'°0O zircon, these low
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30 zircons in the western Jiangnan orogen might be
either the remelting product of either low 3'°0 caldera
collapse in rifting zones such as Yellowstone (e.g.,
Bindeman and Valley, 2001) or seawater-hydrothermally
altered gabbro in oceanic subduction zone (e.g., Wei et al.,
2002).

Abundant zircon Hf-O data were further acquired from
Neoproterozoic granitoids in the western and eastern
Jiangnan orogens (Wang et al., 2013). All the zircon §'*0
values range from 6 to 12%o and many grains show 5'*O
variations of 3—6%o from core to rim. Zircon gydt) values
are negative for the western Jiangnan orogen and positive
for the eastern Jiangnan orogen, consistent with previously
published results (e.g., Wu et al., 2006, Wang et al., 2006,
2008, 2012d; Zheng et al., 2007b, 2008; Zhou et al., 2009;
Zhang et al., 2012). Thus, low §'*0 magmatism did not
occurr in the middle Neoproterozoic magmatism of the
Jiangnan orogen. However, low 3'°0 values of 1.8-9.3%o
for quartz were reported for the ~780 Ma Shi’ershan
granite in the eastern Jiangnan orogen (Zheng et al., 2008),
suggesting that high-temperature water-rock interaction
would still take place at restricted localities in South
China.

In summary, the low 80 magmatism and negative
3'*0 hydrothermal alteration are prominent in the northern
margin of South China, but only low §'®0 hydrothermal
alteration sporadically occurred elsewhere in South. In
either case, the time of high-temperature water-rock
interaction are constrained in the period of 780-740 Ma.
The most plausible tectonic setting for the mid-
Neoproterozoic low 8'*0 magmatism is continental rifting.
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