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On Abundance and Distribution of the Chemical
Elements in Granitoid of China

(Abstract)

Granitoid is one type of rocks that dominantly consist of granites. It quite develops
and widely distributes in China. The exposed area of granitoid in China is about 92 000
km?® and represents about 10% land area of China. The abundance of chemical elements in
granitoid as one of important part of the study of element abundance of Earth’s crust has
been focused on all the time at home and abroad. Many information and data about chemi-~
cal composition of granitoid have been published in the world. However, these data domi-
nantly are major compositions and are estimated on the basis of the data that were collected
from publications rather than actual analytical data of themselves. Consequently, it is
short of systematical researches on the trace elements based on the regional geology and
geochemistry. On the other hand, there are bigger differences on the content of same one
composition or element as a result of the differences of analytical methods and analytical
levels among various authors. Therefore, there is no accepted total average chemical com-
position of granitoid in the world up till now (Li et al., 1998) .

The samples of China’s granitoid used in this book were sampled from about 500 rep-
resentative granitoid bodies in Eastern China and about 250 representative granitoid bodies
in Western China. These samples distribute over about 23 provinces in China. The covered
area is about 80 % main land area of this country. They spread in the seven geotectonic u-
nits of China. These units are Tianshan-Xing'an orogenic series, Sino-Korean metaplat-
form, Kunlun-Qilian-Qinling orogenic series, Yunnan-Tibet orogenic series, Yangtze
metaplatform, South China-Youjiang orogenic zone and Himalayan orogenic zone. About
6080 samples were collected in the field mainly from about 750 large to middle representa-
tive granitoid bodies in whole China and they are combined into 768 composite samples to
do analysis in a laboratory.

All the samples were processed and prepared by the contamination-free preparing
scheme. About 70 elements of Ag, As, Au, B, Ba, Be, Bi, Cd, Cl, Co, Cr, Cs,
Cu, F, Ga, Ge, Hf, Hg, In, Li, Mn, Mo, Nb, Ni, P, Pb, Rb, S, Sb, Sc, Se,
Sn, Sr, Ta, Th, Ti, Tl, U, V, W, Zn, Zr, SiO,;, TiO;, Al,O;, Fe,O,, FeO,
MnQO, MgO, CaO, Na,O, K,0, P,O,, H,O0", CO,, Ce, Dy, Er, Eu, Gd, Ho,
LLa, Lu, Nd, Pr, Sm, Tb, Tm, Y and Yb were analyzed with multiple advanced relia-
ble analytical methods relying mainly on ICP ~MS, INAA and XRF. National preliminary
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geochemical certified reference materials such as GSR -1, GSR-2, GSR -4, GSR -5,
GSR-14, GSS -9, GSD -9, GSD - la, GAu - 10, GAu-11, GAu-2, GAu-38,
GAu -9 and duplicates were used to monitor rigidly the analysis quality in order to ensure
the accuracy and reliability of analytical data.

Based on the actual analytical data, a series of chemical element abundances of about
67 chemical elements of Si0,, Al;O;, Fe;O;, FeO, MgO, CaO, Na, O, K,O, H,O",
CO,;, TFe;O;, Ag, As, Au, B, Ba, Be, Bi, Cd, Cl, Co, Cr, Cs, Cu, F, Ga,
Ge, Hf, Hg, Li, Mn, Mo, Nb, Ni, P, Pb, Rb, S, Sb, Sc, Se, Sn, Sr, Ta,
Th, Ti, Tl, U, V, W, Zn, Zr, lLa, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho,
Er, Tm, Yb, Lu and Y are calculated and presented in the book. These abundances in-
clude; (Dthe total average chemical compositions and element abundances of China’s gran-
itoid; @the average chemical compositions and element abundances of different rock types
of granitoid in China such as alkalifeldspar granite, syenogranite, adamellite, granodior-
ite, quartz monzonite and quartz monzodiorite; (Qthe total average chemical compositions
and element abundances of granitoid in China's seven geotectonic units involving Tianshan-
Xing’'an orogenic series, Sino-Korean metaplatform, Kunlun-Qilian-Qinling orogenic se-
ries, Yunnan-Tibet orogenic series, Yangtze metaplatform, South China-Youjiang oro-
genic zone and Himalayan orogenic zone; @ the average chemical compositions and ele-
ment abundances of alkalifeldspar granite, syenogranite and adamellite in the 7 geotectonic
units; ®the total average chemical compositions and element abundances of Ar, Pt, Pz,
Pz;, Mz and Cz of China’s granitoid; ®the average chemical compositions and element a-
bundances of alkalifeldspar granite, syenogranite and adamellite of above-mentioned dif-
ferent geological ages.

In this book, on the basis of these abundances of about 70 chemical elements of gran-
itoid mentioned above, general distribution characteristics of chemical compositions and
element abundances of China’s granitoid are systematically studied on the different points
of view. At the same time, some researches on evolution tendency of chemical element a-
bundances of the granitoid along the geological ages as well as regional distribution of ele-
ment abundances of the granitoid in different geotectonic units are done. Meanwhile, it is
sufficiently discussed on the distribution patterns of petrochemical parameters, trace ele-
ments content and rare earth element distributions related to granitoid and several rock
types of granitoid respectively. Finally, the abundances of chemical elements of granitoid
in China and the world are compared on the petrochemical parameters, trace elements con-
tent and rare earth element distributions. Consequently, the author makes a summary of
some primary cognition.

The chemical element abundances of China's granitoid given in this book are directly
calculated using the analytical data of 767 composite samples that sampled from 750
granitoid in whole China. It based on the regional geology and practical geochemical data

rather than the published data colleted from other authors. These samples are representa-
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tive and some advanced analytical methods are chosen to determine element contents. The
analytical data, therefore, are accurate and reliable. That means the systematic integrali-
ty and accuracy of these chemical data have reached a new level. These chemical element a-
bundances can be used as important fundamental information in the study on basic geolo-
gy, ore exploration and geochemistry in China. It is also valuable to do research on chemi-
cal composition and evolution of China’s regional upper crust. At one time, it could be an
important contribution to the study on chemical element abundance of granitoid in the
world and even on chemical element abundance of Earth's crust. It provided with impor-

tant significance in theory and science and can be widely utilized.
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