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The Bayan Obo in the northern North China Craton is
the world’s largest light rare earth element (LREE) deposit
and the largest niobium (Nb) and thorium (Th) deposit in
China (e.g., Wu, 2008; Kynicky et al., 2012; Ling et al.,
2013; Smith et al., 2015). It is hosted mainly in carbonatite
sills emplaced into the sedimentary rocks of the late
Paleoproterozoic-Mesoproterozoic Bayan Obo Group. A
deeper understanding of the timing and origin of the
Bayan Obo deposit is of global importance and may be a
critically important guide in the location of future
resources. However, timing and genesis of the Bayan Obo
deposit is highly controversial for many decades (e.g.,
Drew et al., 1990; Chao et al., 1992; Yuan et al., 1992;
Wang et al., 1994; Le Bas et al., 2007; Wu, 2008; Ling et
al., 2013; Fan et al., 2014; Smith et al., 2015; Zhu et al.,
2015). Here we report a precise zircon ®Pb/***Th age of
1301 £ 12 Ma (N = 47, MSWD = 2.2) for a REE-Nb-Th-
rich carbonatite sill from the Bayan Obo deposit. Zircon
morphology, trace element compositions and mineral
inclusions demonstratively show that the above zircons
were crystallized from REE-Nb-Th-rich carbonatitic
magma and their ages represent timing of carbonatites and
REE-Nb-Th mineralization. The above new ages are
consistent with the field occurrence of REE-Nb-Th-rich
carbonatite in the Bayan Obo deposit. Therefore, the
Bayan Obo REE-Nb-Th deposit is a product of mantle-
derived carbonatitic magmatism during the Mid-
Mesoproterozoic period at ca. 1.3 Ga. Field relations show
that emplacement of the Bayan Obo carbonatites was
accompanied by pre-magmatic uplift that is considered to
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be related to rifting to drifting transition. The Bayan Obo
carbonatites and REE-Nb-Th deposit are spatially and
temporally linked with the ca. 1.32 Ga Yanliao large
igneous province in the northern North China Craton
(Zhang et al., 2016) and were related to continental rifting
that have led to breakup of the North China Craton from
the Columbia supercontinent. Geological corrections and
paleomagnetic reconstructions show that there could be
some genetic connections between the Bayan Obo and the
world's second largest Mountain Pass REE ore deposits in
North America (e.g., DeWitt et al., 1987; Castor et al.,
2008; Mariano and Mariano Jr., 2012) during the Mid-
Mesoproterozoic continental rifting events in the
Columbia supercontinent.
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