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Fig. 3 Natural gamma values of various lithologies of CCSD
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Fig. 4 Comparison between difterent lithologies of cores and their natural gamma curve variation
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Table 1 U, Th and K content in various rocks (data from J.H.Schon) "

AaZA U/10~° Th/10~° K/% Th/U
A 4~7 15~40 3.4~4.0 35~56
RN A 2.1 83 23 4.0
W 0.6 1.8 0.7 3.0
4iMiCAE . A E 0.03 0.08 0.15 2.7
TRAE 0.7 23 1.0 3.2
KTB A Bkt 26+1.2 8.242.0 2.2840.17 3.2
Alps FREA 4.95 13.1 3.11 2.64
it 0.2 0.4 0.8 2.0
NS 0.7 1.8 0.6 2.6
KTB A8 Bk 0.610.5 25+1.6 1.05+0.16 42
S 2.14 9.73 2.23 4.6
i FE T I R e 2.1 7.8 2.1 3.7
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Natural gamma-ray logging in the main hole (100-2000 m) of the Chinese

Continental Scientific Drilling Project and its significance

CHEN Shi-zhong"*’, YANG Jing—sui'?, ZHANG Ze-ming"’, LIU Fu-lai'?,
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3. Nanjing Institute of Geology and Mineral Resources, China Geological Survey, Nanjing 210016, Jiangsu, China;
4. China University of Geosciences (Wuhan), Wihan 430074, Hubei, China)

Abstract: The Ground Core Gamma Eye was used to test the natural gamma values of cores (2000 m) in the
main hole of the Chinese Continental Scientific Drilling (CCSD) Project. The peak and valley of the gamma
curve and their corresponding petrological, structural and mineralization features were recorded. Through
systematic logging, a 2000 m long natural gamma value profile was constructed. The gamma value of eclogite is
low and gets high progressively from eclogite through amphibolite to granite gneiss.  There is a distinct
correspondence between the gamma values and the lithology of metamorphic rocks. Concentrations of the
radioactive elements K, U and Th for different types of rock are varied. The genesis of metamorphic rocks is
discussed in the context of the radioactivity of these elements in rocks. It is proposed that the genesis of rocks
reflected by the protoliths of eclogites and meta—basic (—intermediate) rocks different from that of metapelitic
sedimentary rocks. These rocks are orthometamorphites and high Th/U ratios of the rocks are related to the
action of near—surface weathering or hydrothermal alteration. The systematic measurements of the natural gamma
values of high —grade metamorphic rocks in the main hole are helpful to homing the depth and orientation of
cores and studying the genesis of rocks, thermal state of the lithosphere and tectonic evolution.

Key words: Chinese Continental Scientific Drilling (CCSD) Project;natural gamma logging; metamorphic rocks;
Th/U
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