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Mafic/ultramafic magmatsm and tectonic evolution
of the Northern China Craton

Wen-ji Bai, Mei-Fu Zhou, Xu-Feng Hu and Yia-Chun Cai
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing, China)

Abstract

The northeern China Craton within the Eurasian plate is bounded on the north by the
Asiatic orogen, on the south-west by the Tethys-Himalayan tectonic domain, and on the
south-east by the southern China fold belt. In the Craton supracrustal successions range in
from 3. 8 Ga to 2. 4 Ga. The Craton is believed to have solidified during late Archean, al-
though many tectonic and associated magmatic events occurred since that time.

Our study provides the first detailed information on the petrology and geochemistry of
the mafic/ultramafic rocks in the Craton. Over a thousand occurrences are recorded and pet-
rographical characteristics of some representative blocks or intrusion are described. All avail-
able petrochemical and mineral data are summarized and new trace, REE and platinum-group
element (PGE) results are included. Ar-Kr and Sm-Nd ages of the representative rocks pro-
vides constraints on the timing of mafic/ultramafic magmatism. We mterpret the origin of
these rocks using a type of mechanism of mountain formation.

The mafic/ultramafic rocks can be placed into three categories; 1) greenstone suite, 2)
garnet-lherzolite + eclogite suite, and 3) mafic/ultramafic intrusions. Outcrops of these
rocks correlate closely with the mountain belts of the northern China Craton which, in turn,
reflect current tectonic processes.

The major greenstone belts are the Yarlingguang and Wutai belts of the late Archean
ages (ca. 2.7 Ga), which contain typical volcanic successions including tholeiites, komatiitic
tholeiites and komatiites. The komatiites are typical of Alundepleted variety that are deplet-
ed in LREEs and have PGE patterns with positive slopes, derived from the LIL-depleted
mantle sources. These rocks have undergone high-grade metamorphism up to the amphibo-
lite facies. They may have formed Archean oceanic environments and differ from ophiolites in
having thick and cyclic sections of greenstone character. These greenstone belts imply that
basin formation could have occurred as early as Archean time.

Mafic/ultramafic rocks of type 2, including garnet pyroxenite, eclogite, Ga (garnet)-
Iherzolite, always occur together. This suite together with overlying gnesses is interpreted
as remnants of ancient continental lithosphere and represent the continental analogues of
ophiolites. Deep ancient continental lithosphere is distributed in the eastern Shandong-north-

ern Jiangsu terrain that is separated from western Shandong terrain by Tanlu fault. the Iher-



zolites in this suite have flat REE and PGE patterns and represent the least depleted mantle
rocks, whereas the pyroxenites and eclogites are characterized by relatively high Pt and Pd
contents. The conditions of forming pressure and temperature of the Ga-lherzolites are con-
sistent with subcontinental mantle, different from that of mantle xenoliths in continental
basalts in the same area. This implies two distinct origins.

Intrusive rocks (type 3) are widespread in he Craton and range from late Archean to
Jurassic in age. They were derived from two types of magma sources, tholeiitic and komati-
itic components, respectively. The former include gabbroic to pyroxenitic intrusions, such as
Tongyu in Shanxi Province, Hongshila in Hebei Province and Taé)ke in Shandong Province.
The Tongyu intrusion is petrographically similar to the Fiskenaesset intrusion of Weast
Greenland and contains high-Fe chromite deposits with high Ru, Rh, Pt and Pd contents.
The Hongshila and Taoke intrusions have sulfide-rich gabbros that show economic Pt and Pd
contents. Gaositai-type chromite deposits occur in the intrusions that are formed from ko-
matiitic magmas and have high Os, Ir and Ru contents relative to Rh, Pt and Pd, similar to
podiform chromities. Along the northern margin of the Craton is a Proterozoic continental
rift or a mobile belt similar to the Limpopo belt in Africa. There are numerous intrusions of
Proterozoic age, ranging in composition from dunite to anorthosite.

The origin of the three categories of mafic/ultramafic rocks can be related to a new theo-
ry of basin-mountain formation proposed by the authors. This book summarizes the current
basin-mountain framework within the Northern China Craton, caused by the spreading of the
Northern China basin. The extension of this basin is related to a mantle plume which pro-
duces extensive mafic and ultramafic magmatism. The mafic/ultramafic rocks provide infor-
mation of basin-mountain evolution since the Archean.

Eclogites in this area are geochemically related to the continental alkalinebasalts rather
than oceanic lavas. Accordingly, the association of high-pressure eclogite with peridoties can
be explained by uplift of the subcontinental lithosphere, favorable to the proposed mecha-
nism for the formation of the oceanic crust. In the Northern China Craton, spreading of the
Northern China basin sice Mesozoic time resulted in uplift of the Taihung and Yiangshan
Mts. and Erdosi Plateau by collision processes. As a result of spreading the basin crust be-
comes thinner and is eventually subducted underneath the mountains.

The mafic/ultramafic rocks provide important information about the evolution of both
crust and mantle and they contain important mineral deposits. Based on the results of this
study we point out many new potential bodies for future mineral exploration.

This study was conducted during 1986 to 1992 with support by the Ministry of Geology
and Mineral Resources of China. On-going support by the Chinese Academy of Geological
Sciences is also acknowledged. We thank Dr. P. T. Robinson for kind help during this study.
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