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Giant lode gold deposits (> 5000 tons) in the North China 

Craton (NCC) cannot be designated as crustal 
metamorphism-related orogenic gold deposits [1]. Instead, 
the metasomatized subcratonic lithospheric mantle (SCLM) 
of the NCC is thought to play a key role, because these 
deposits occurred coeveal with extensive cratonic destruction 
and inherit a strong signature of mantle volatiles [2]. Gold 
contents previously reported on mantle xenoliths from the 
NCC show a large range of 0.5-38 ng/g with a mean value of 
5 ng/g (median 3.5 ng/g, complied in [3]). These data, if 
correct, would imply that the SCLM of the NCC was 
inherently gold-rich at all times from the Archean to the 
Phanerozoic, distinct from any other mantle domain 
worldwide, including those that have experienced strong 
metasomatism and refertilization (e.g.,  < 1-2 ng/g Au, [3,4]).  

To better understand the extent of gold enrichment in the 
lithospheric mantle of the NCC and the mechanisms and 
scope of its contribution to giant gold deposits, we developed 
a robust method for determining gold with a very low 
concentration (> 0.01 ng/g) by internal standardization [4] of 
gold to platinum and/or standard addition. Peridotite 
xenoliths with Archean to Paleoproterozoic and Phanerozoic 
Re depletion model ages were analyzed to assess secular 
changes in the gold content in the SCLM of the NCC. Our 
new data (mostly < 1 ng/g), including on samples from the 
same localities (Hebi, Mengyin, Shanwang), indicate that 
extensive metasomatism did replenish a fraction of Au to the 
highly depleted SCLM, but the amount must have been 
limited. Thus, the SCLM of the NCC is not a uniqiue mantle 
domain highly rich in gold relative to the normal mantle of 1-
1.5 ng/g [3, 4]. Futher understanding the transfer of gold from 
the metasomatized mantle source to mafic magmas will 
provide critical insights on the origin of giant gold deposits in 
the NCC. 
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