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Fig.1 The distribution of TL,CH,, 2 HC,and AC content in the east of the South China Sea
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Table 1 Statistics of TL values of different lithologies
in the east of the South China Sea
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Fig. 2 Scatter of thermoluminescence values and chemical element contents
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Table 3 Content of hydrocarbon values and parameters in the east of the South China Sea
CH, C2 Hs CsHs i-CtHie  n—CiHp X Ci~Cs
§h 8 Ci/ (C.+Cs) W, B, C. THRARYM
/X10~°

3 393 10. 6 4.1 1.0 1.1 410. 5 26, 7 4,3 58.5 0.5 0. 96
7 159 4.4 1.5 0.6 165. 5 26. 9 3.9 77.8 0.4 0. 96
20 175 4.4 1.4 0.5 0.4 182.7 30, 2 4.2 54.4 1.4 0. 96
28 132 3.3 1.3 0. 4 137.0 28,7 3.6 79.6 0.3 0. 96
32 243 6.9 2.2 0.8 0.5 254. 6 26. 7 4.6 53.2 1.1 0. 95
40 112 3.1 1.1 0. 4 116. 6 26.7 3.9 76.7 0.4 0. 96
44 268 8.0 2.7 1.0 0.7 281.9 25,0 4,9 46.8 1.2 0. 95
51 102 3.9 1.1 0.3 109. 6 20,4 6.9 28.6 2.4 0.93
55 359 9.1 3.1 1.1 0.7 373.0 29. 4 3.8 75.1 0.6 0. 96
61 84,9 2.4 0.7 88, 7 27. 4 4.3 62.4 1.0 0. 96
73 49.7 1.3 0. 6 51. 6 26,2 3.7 85.0 0. 96
84 168 4.7 1.3 0.5 0. 3 175. 5 28. 0 43 6.7 1.2 0.96
88 75.7 1.3 0. 3 0.1 77. 4 47,3 2.2 192.5 0.3 0. 98
94 99, 3 5. 2 1.6 0.5 0. 3 106. 9 14, 6 7.1 43.3 0.5 0. 93
98 193 8.0 1.5 0.7 0.4 204. 6 20,3 5.7 7.77 1.4 0. 94
103 167 3.8 1.3 0. 4 0.5 173.0 32.7 3.5 77.6 0.7 0. 97
117 177 4.7 1.4 0.5 0.4 184, 0 29. 0 3.8 79.0 0.6 0. 96
118  47.0 2.1 0.8 0. 4 0.3 50. 6 16. 2 7.1 32,7 0.9 0.93
126 200 5.0 1.6 0.5 0.4 207. 5 30, 3 3.6 82.0 0.6 0. 96
130  32.7 1.1 0.4 34,2 21. 8 4.4 88,8 0.4 0. 96
133 243 5.7 1.8 0.6 0. 4 251, 5 32. 4 3.4 84.5 0.97 .
145 117 2.2 0.7 0.3 120, 2 40, 3 2.7 119.2 0.97
146  46.9 0.6 49.8 78.2 5.8 20.7 0. 94
149  53.0 0. 9 54. 6 58. 9 2.9 77.0 0.97
152  24.6 0.6 1.5 1.5 28, 2 41.0 12.8 8.4 0. 87
157 62. 8 1.3 0. 3 64, 4 39. 3 2.5 213.7 0. 98
165 66. 2 1.8 0.5 68.5 28. 8 3.4 136.0 0. 97
176 83.0 6. 2 0.5 95, 7 12. 4 13.3 13.7 12.0 0., 87
180  62.0 0.6 62. 6 103.3 1.0 62.6 0. 99
185  65.6 0.9 66. 5 72.9 1.4 66.5 0. 99
198 24,0 1.5 26. 8 16.0 10.4 20.0 0. 90
228  82.4 2.8 0.5 88. 1 25,0 6.5 170.0 4.8 0. 94
232 9.5 1.3 12. 5 7.3 24.0 6.4 0. 76
234 12. 5 13. 2 5.3 17.9 0. 95
230 13.2 1.8 16. 9 7.3 21.9 7.9 0. 78
253  97.5 1.5 0.4 99. 4 51. 3 1.9 247.5 0. 98
272 117 3.6 0.9 122, 3 26.0 4.3 70.9 0.9 0. 96
274 18, 3 1.9 0.5 20. 7 7.6 11.6 40,2 0. 88
276 2.3 0.6 21. 1 6.0 18.0 13.1 0. 82
278  13.1 0.8 5.8 13.9 0. 94

13.9

16. 4
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CH. " C:He CsHs CiHiw  n—CHp X Ci~GCs __
e — - - poTver — - Ci/ (C:+C3) W, B, Cf‘ TREX
288 17. 4 0.8 18,2 21.8 4.4 18.2 0. 96
318 17.9 2.0 0.6 21.1 6.9 15.2 16.6 1.0  0.85
321 7.2 0.6 8.4 12.0 14.3 13.0 " 0.86
320 10, 6 0.9 11,5 11, 8 7.8 11.7 0. 92
316 18. 3 0.8 0.5 19. 6 14. 1 6.6 38.2 0,95
314 15.9 0.6 16. 5 26.5 3.6 0. 96
BENEFASHEELSGESRERTRE. T 27.7% . RERTERE . SS5BENRT T RE,

WHF SRR ST HE R R BB RE FREN
7190.8, R ¥ RHK 27.7%.

N4 WEREHFRA

Table 4 Distinguishing Criteria for gas attribute

2 Y W, B, C.
EWFS < 0.5 > 100 < 0.5
KRE 0.5~17.5 >W, < 0.5
MRS 0.5~17.5 >W, > 0.5
HRE 17.5~40 >W., < 0.5
R 17. 5~40 >W,
¥R M > 40 < 40

B RERGEH AT ERRE R RIS KR
B4 <<5 00035 %/s; B E 410 000~5 00034
B/s; BAEMWH>10 000 E/s. HFRFBHAR
RFNBEEREBRENTARERE—BN.AH
NAHRXEESHARE —AUDES AN EE.

SEHS CHERFE X, %#F CHAEEE
. ESRAEEHSETRER . FRABRIT L
SERMBAEFTEMHRB. TS PHME . EEHD
77 1.43.1. 96, R X KR ER X BIES .
HEREREMAJLMIGE, Bk 60.53, P B
662, 5LHERE, RHBRAEITETE
ERXPEBE, AIREEGRSHAVPEERT
RE.BEHTTRESENS>TRSHETRE. £
RXACH RETRMEN138.6,TEHRERN

M REYERE<70ul/kg; REHRN 140 ~

70 uL/kg; B REH >140 uL/ kg FEREIH K

S5HBEXRF -BLHARKOGRESHE—XY
BEARMEE, RARBEXABER ¥ RES8KI

BURBRIERY SR
3 &l

(1) oL PR AR A 2 UL AL 0 0 e o
BOGiE B BEMSE T, A RS R BT
2k Ak R T RAMAA BERR.C/(C+
CoOWEUR T 5°C,, IR EH G H— R VB8
TR S MK 5 M B HE 57 0 LV R TR
A Y R SR T B E K

(2) 7R R L SL B 2
B ROR I Y, B B0 4R 4 UL 0
Kk FEREURY %+ FHD HABELTFD
TR, R OIS+ T B R 5 34 A R T H E
BHRR, MBS TR L ERRES.
H14BNb & RITE Zr SRBREBEEHX
Ve, 3 38 0 R 7 A 2 IR B K MO R ST X S.Ba
R B R, T AT R B B K M R
. -

3) ARYABLSRFSIRERBERX,
BEREYFE LA B R, B — RILEE L, T
B o B OB R, 7E R 608 IR M0 K R, A
3t 578 04 R 3R L B O, R S 2 43 4T 48 B

NS FHRBBEREX . CHRHEITIH

Table 5 Statistics of thermolumingscence and CH4 values in the east of the South China Sea

487 7 H - B K{E B /ME % BE " WAYE JLAHE HFEE FAR A E
B/ OES 31 752 108 2.19 5.16 5587.7 2688.9 6795.8 3 302 3 888. 8
A 4 CH./(uL/ke) 393 7.2 1. 43

1. 96 98. 23 60, 53 91. 97 66. 2 72. 35
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APPLICATION OF NATURAL THERMOLUMINESCENCE TO THE OIL
AND GAS EXPLORATION IN SURFACE SEDIMENTS FROM
THE EASTERN AREA OF THE SOUTH CHINA SEA

LU Bing' ,ZHANG Fu-yuan' ,ZHANG Wei-yan' ,PAN Jian-ming' ,JIN Hai-yan' , WU Bi-hao?

(1 Key Laboratory of State Oceanic Administration,Second Institute of Oceanography, Hangzhou 310012,China;
2 Institute of Mineral Deposits,Chinese Academy of Geological Sciences, Beijing 100037 ,China)

Abstract; The survey area (13.I 00° ~ 22. 00°N, 117. 00°~119°30' W) is located in the eastern area of the
South China Sea. Thermoluminescence ( TL) technique has been used to analyze 42 samples of the surface
sediments, It is effective to indicate the abnormity of radioactivity from deep oil and gas accumulation. The
C,/( C;+C;)and methane carbon isotope is used to determine anomaly hydrocarbon gas sources. The re-
sults prove that TL is closely related to sediment grain sizes and composition. Some thulium and metallic
elements,such as Nb and Zr, have positive correlation with TL,and S and Ba have negative correlation with
TL. TL appears to have strong positive correlation with gaseous hydrocarbon such as CH, ,C; Hg and i-C,
H,, in surface sediments from different areas. It has been proved that natural TL can be a useful index for
petroleum exploration. The result of statistical analysis shows that the anomaly of thermoluminescence co-
incides well with methane anomaly.

Key words: thermoluminescence; hydrocarbon gases; chemical elements; anomaly; east of the South China
Sea



