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Alkali-rich intrusive rocks mainly include alkaline rocks and alkaline granites as well as alkali-feldspar granites. The total alkali
contents of these rocks are generally more than 8%. Alkaline rocks mainly include syenite, nepheline syenite, pyroxene syenite, ae
girine-augite syenite and amphibole syenite. The most striking feature of their chemical composition is relatively poor in silica, bu
t rich in aluminum and total alkali. Alkaline granites refer to the alkaline amphibole and alkaline pyroxene-bearing granites. They
are relatively rich in silica and total alkali but poor in aluminum. Alkali-rich intrusive only account for a very small proportion of to
tal intrusive rocks. Their outcrop area approximately occupies 2% of the total area of all kinds of intrusive rocks. However, alkali-ri
ch intrusive rocks have very important mineral and geological significance. As a result, the investigations of alkali-rich intrusive ro
cks not only are of important significance to reveal the characteristics of lithospheric mantle, the processes of crust-mantle intera
ction and their associated geodynamic background, but also can provide scientific basis for the research of lithospheric evolutio
n, mineral exploration and resource evaluation. Based on the comprehensive summary of available information, there are lots of
Triassic alkali-rich intrusions occurred in the Yanshan-Liaoning-Yinshan regions in the northern margin of the North China Crato
n. These alkali-rich intrusions start at the Baotou City in the Inner Mongolia in the west and end at the central part of Jilin Provinc
e and even the north part of North Korea in the east. They are generally located between north latitude 40° and north latitude 4
2° with width of about 100km and constitute a nearly east-west-direction and 1500-kilometer-long alkaline rock belt. The Triassic
alkali-rich intrusive rocks in the Yinshan and its neighboring areas are mainly located in the territories of Baotou, Liangcheng, Sizi
wanggi, Chahar Right Back Banner and Chahar Right Middle Banner cities in the Inner Mongolia. The adjacent alkaline intrusive r
ocks to the east mainly occurred in the regions of the Tianzhen City in the Shanxi Province, Yangyuan and Fanshan cities in the H
ebei Province. Base on early published data of whole-rock and mineral Rb-Sr isochron ages, these alkali-rich intrusions formed d
uring 268~190Ma (these data have large errors of about 5~11Ma). Compared to those in the Siziwangqi and Chahar regions, the
Liangcheng and Baotou alkali-rich intrusions are relatively younger (about 197~190Ma). The geochemical compositions of these
alkali-rich intrusive rocks are highly variable, with SiO2 contents ranging from 35% to 70%. In contrast, the syenites in the Siziwan

gqi and Chahar areas have higher contents of SiO» and Al203, but lower contents of TiOp, Fep03 and MgO than those in other a

reas, which possibly reflect that these intrusive rocks are the products of higher-degree partial melting of mantle source and grea
ter degree of fractional crystallization of pyroxene, olivine and amphibole. It should be noted that most of the syenites are very lo
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w in MgO contents, which are plotted in the field for the melt derived from plate in the experiments of 1~4GPa. Some of them ha

ve relatively high MgO contents and Mg# values and drop in the field for the adakites generated by the melting of oceanic slab.
These signatures suggest that the formation of those alkali-rich intrusive rocks could be related to the melting of recycled subdu
cted slab. In the meanwhile, these alkali-rich intrusive rocks are characterized by enrichment in light rare earth elements (LREE), la
rge-ion lithophile elements (LILE, such as Ba, K and Sr) and depletion in high field strength elements (HFSE, such as Nb, Taand T

i), Th, U and P. Their gyd(d and initial 875r/80sr values vary from -17 to -3 and from 0.7054 to 0.7092, respectively. Most of the s

amples drop in the filed of marine sediments and show the contributions of type-2 enriched mantle (EM2) material to the mantle
source of these rocks, indicating that the primary magmas of these syenites were mainly derived from enriched lithospheric mant
le. The Siziwanggqi syenite has the extremely low value of ayd(# (-17), suggesting a greater contribution of lower crustal material.

This reference is well consistent with the result of Pb isotopic compositions of potassium feldspar. The currently available Pb isot
opic data also suggest the involvement of oceanic material during the magma generation of the alkali-rich intrusive rocks in the s
tudy area. The correlation between the gyd(? values and formation ages of the alkali-rich intrusive rocks indicates that the involv

ement of lower crustal material increased with the decrease of formation ages of these rocks. To sum up, the above observations
imply that the Triassic alkali-rich intrusive rocks in the Yinshan and its neighboring areas were mainly derived from partial melting
of enriched lithospheric mantle with different-degree contributions of lower crustal material. The enriched mantle could be prod
uced by mantle metasomatism of melts/fluids derived from the subducted oceanic plate, which was closely related with the closu
re of Paleo-Asian Ocean and the collision between the North China Craton and Mongolia block. The formation of these alkali-rich
intrusive rocks could mark the complete closure of the Paleo-Asian Ocean and the end of North China Craton-Mongolia collision
because alkali-rich intrusive rocks generally formed in an extensional tectonic setting. These events of subduction of Paleo-Asian
Oceanic plate and collision between the North China Craton and Mongolia block have caused the considerable change in chemic
al compositions and geophysical property of the lithospheric mantle beneath the northern margin of the North China Craton as e
videnced in many previous studies. The spatial and temporal distribution of magmatic activities and associated geodynamic back
ground of these alkali-rich intrusive rocks will be further constrained by precise dating and detailed geochemical investigation in
the near future.
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