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Preface

This book is written based on a key project of “Regional Abundance of Elements in
the Upper Crust in Eastern China”sponsored by the Ministry of Geology and Mineral
Resources (MGMR), China. The project was undertaken by the Institute of Geophysi-
cal and Geochemical Exploration (JGGE), MGMR and cooperatively finished with the
China University of Geosciences and so on.

Chemical composition of crust and rocks as one of important fundamental geo-
sciences is widely focused on. Research on the crustal abundance of chemical elements
has been carried out for 70 years since the publication of the famous table for crustal
abundance of chemical elements by Clarke (1924). Since then, crustal abundance of
main chemical elements obtained by different researchers with different methods are reli-
able and consistent. However, the crustal abundance of many trace and ultratrace ele-
ments are inconsistent, and the crustal abundance of some elements difficult to deter-
mine are still theoretically estimated rather than practically determined due to the lack of
effective analytical methods. In recent years, it is practical to more precisely obtain
crustal abundance of elements with the development of new analytical techniques, and it
is possible for us to have a further understanding of the crustal composition that the
crust is uneven vertically and horizontally by the study of global geoscience transect and
ultradeep drilling. Therefore, since 1970s, it is likely to precisely estimate the chemical
composition of the continental crust through systematié investigation of the regional
crust.

This book is benefited from the development of regional geology , regional geochem-
istry, global geoscience transect and the analytical techniques in China. As many as
28 253rock samples are systematically collected from about 500 standard stratum pro-
files, and 800 intrusive and metamorphic rock bodies in the area of about 3. 3 million
km? of eastern China (east of 105°E). Then these samples are composed 2 718 analytical
samples and 150 big analytical samples analyzed by 15 reliable analytical methods. Some
elements such as Br,I,N,Te,In,Re,Os,Ru,Rh,Ir,etc. are determined in 150 big com-
posite samples. Abundance of crust and rocks of all elements except inert gas and unsta-
ble elements are given. ’

The main results are as follows: (1) crustal abundance of chemical elements in
North China platform; (2) estimates of crustal chemical composition in eastern China;
(3) chemical composition of exposed crust in eastern China and its. structural units; (4)
average chemical composition of strata in eastern China and its structural units; (5) av-
erage chemical composition of igneous rocks in China; (6) average chemical composition

of sedimentary rocks in eastern China; (7) average chemical composition of metamor-

. iii -



phic rocks in eastern China; and (8) characteristics of distribution of chemical elements
of crust, strata and rocks in eastern China.

The characteristics of this study are: (1) practical regional crustal models. It is rel-
atively reliable because the regional crustal model is established on the integrated data of
regional crustal sections, geology and geochemistry. (2) The rock samples are represen-
tatively collected from rock bodies and strata with different time and space. Make com-
prehensive study on metamorphic terrains which can reflect deep crust. (3) use of sensi-
tive analytical methods and technologies. Over 77 elements were analyzed by 15 analyti-
cal methods including classical chemical analytical methods and modern instrumental
analytical techniques. (4) For some elements such as Pt,Pd,Os,Rh,Ru,Ir and Au,
special high-sensitivity and high-accuracy analytical methods are used. (5) National pri-
mary geochemical certified reference samples (including PGE and Au) are used to moni-
tor rigidly the analysis quality. (6) remarkable improvement and supplement for ele-
mental abundance of kinds of rocks (especially for metamorphic rocks). (7) identity for
regional crustal models, selected samples and analytical results. The data are more reli-
able and informative compared with those from customary information compiled by re-
searchers. The uncertainties of crustal abundance of chemical elements are reduced.
Comparisons with different rocks and different elements are more exact. The data lay a
more firmly foundation for quantitative geochemical study.

In a word, design and factual basis of regional crustal models, classification of
rocks, representativity of samples, number of analytical elements, reliabilities of abun-
dance of chemical elements of crust and rocks in this study are superior to those of avail-
able information. It improves remarkably on abundance of chemical elements of crust
and rocks. These basic geochemical data can be widely used in geology, environment
and agriculture and so on. The data about elemental distribution and evolution in re-
gional crust and rocks also can provide fundamental information for continental plate of
China and geodynamics.

Main participants in the project are Yan Mingcai, Chi Qinghua, Gu Tiexin, Li
Guohui, Lu Yinxiu, Lin Yunan, Wang Chunshu, Zhou Liyi and Yan Cuiping. Xie Xue-
jing and Zhang Benren supervise this project.

Thanks are given to the following scientists for their assistance and support in the
field work: Luo Tingchuan, Gao Shan and Ma Zhengdong from the China University of
Geosciences; Qi Changmou and Chi Xiaoguo from the Changchun University of Science
and Technology; Li Xingyun and Liu Bingyu from the Regional Geological Survery of
Liaoning; Xue Shuigen and Zhu Xibao from the Institute of Geophysical and
Geochemical Exploration of Jiangxi; Leng Furong from the Institute of Geophysical and
Geochemical Exploration of Inner Mongolia; Wu Kunquan from the Institute of Geo-

physical and Geochemical Exploration of Zhejiang; Chen Yunhuan from the Institute of

oivo
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Geophysical and Geochemical Exploration of Shandong; Gong Jinzhong from the Insti-
tute of Geophysical Exploration of Hebei; Hu Xuewen from the Regional Geological
Survey of Hebei; Cai Yiping from the Institute of Geological Exploration of Fujian;
Wang Limin from the Institute of Geophysical Exploration of Jilin; Xu Chaolei from the
Regional Geological Survey of Shanxi; Tian Yongqing from the Shanxi Institute of Geo-
sciences; Tang Ju from the Center of Aerial and Remote Sensing Survey, MGMR.
Thanks are also expressed to the following individuals and organizations for sample
analyses: Lin Yunan from the Institute of Mineral Comprehensive Utilization, MGMR
(PGE and Au); Zhou Yunlu, Lu Huijuan and Bao Weidong from the Institute of Non-
ferrous Metal of Beijing; Zhao Yanging and Yuan Ling from the Institute of Atomic En-
ergy Sciences of China (INAA); Du Andao, Que Songjiao and Han Huiming from the
Institute of Rocks and Minerals Analysis Technology, MGMR (ICP). In this study, A-
cademician Tu Guangzhi, Research fellows Ren Jishun and Feng Rui, Professors Yuan
Xuecheng and Zhu Meisheng as well as Sun Peiji and Gao Ping from the Science and
Technology Department of MGMR give us instruction and support. Sincere appreciation
is particularly due to Professors Zhang Benren and Qiu Jiaxiang, Academician Shen Qi-
han for their very constructive review of this manuscript. The figures were draw by
Chen Lijuan and Huang Yufang. We would like to give our thanks to all individuals and
organizations for assistance and support of this project.

We would be very grateful if readers could give their opinions for the book.
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