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Thermoluminescence characteristics of volcanic rocks from Daqing and
their significance in determination of volcanic cycles and lithology

TAN Wen-hua'?, LI Sheng-rong"?, SHEN Jun-feng"? and WU Min'?
(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. Key Laboratory of Lithosphere Tectonics and Lithoprobing Technology of Ministry of Education, China University
of Geosciences, Beijing 100083, China)

Abstract: The thermoluminescence (TL) technique has been widely used in various academic fields, but has not
yet been involved in the determination of the volcanic cycle (stage) and the judgment of the type of volcanic
rocks. Based on studying the TL features of all the volcanic rock samples from the boreholes Shengshen 7 and
Yangcan 1, Xujiaweizi, Daqging City, as well as some samples from other boreholes, the authors have reached the
following conclusions: (1) In the borehole Shengshen 7, the TL peak-types and total TL integral intensities of
the rocks are similar to each other at the top, probably suggesting that the volcanic rocks are eruptive materials
of the corresponding period; the TL parameters of the rocks vary rhythmically in the middle and at the bottom,
and this may be the result of thermal alteration of the rocks at the top of each eruption by later eruptive materials
which consumed part of the cumulated radiation. (2) In the borehole Yangcan 1, the volcanic cycles (stages)
can be divided into two subcycles and four stages based on the TL feature variations. At the bottom of the cycle,

the rocks show double TL peaks, and the intensities of the main TL peaks show remarkable differences, proba-
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bly indicating that the bottom rocks are multisource ejected prod-ucts from different volcanic structures, and the
products of the small cycles are superimposed upon each other; the intensity of the dominant TL peak decreases
upward, reflecting the declining of the eruptive activity of the volcanics. The rocks at the top cycle show a single
peak, and the TL intensities only show insignificant differences, implying that the rocks belong to a suite of cog-
nate products. (3) In the borehole Shengshen 7, the TL features of the andesites without obvious alteration are
similar to each other; and in the borehole Yangcan 1, the TL features of the tuffaceous rocks with homogeneous
lithofacies and without alteration are very similar too. These phenomena show that the utilization of the TL
technique to distinguish rocks of pyroclastic fallout facies and determine lithology of lava is feasible.
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Table 1 Lithology and TL parameters of volcanic rocks from boreholes Shengshen 7 and Yangcan 1
m ~
N N\ t C I pGy s~ R pGy M C
ss7-1 3702.14 338 165.7 15953 90
ss7-2 3705.04 338 155.9 11211 65
ss7-3 3714.35 335 153.0 21711 145
ss7-4 3717.35 335 100.4 7754 70
ss7-5 3724.90 335 105.6 7029 60
ss7-6 3732.00 277 337 80.4 127.7 4868 10545 5575
ss7-7 3732.80 285 340 65.3 103.5 3596 7973 50 70
ss7-8 3736.46 345 160.9 15037 90
ss7-9 3738.66 342 97.6 8174 78
ss7-10 3744.76 315 134.6 14 822 100
ss7-11 3747.40 342 102.6 9236 85
ss7-12 3749.70 335 162.9 16 963 98
yel-1 436.50 340 70.38 7333 100
yel-2 512.40 340 56.34 5870 100
yel-3 522.07 330 50.29 4694 85
yel-4 528.47 345 87.46 8 889 100
yel-5 652.40 335 69.35 6721 90
yel-6 655.70 332 72.31 7755 100
yel-7 667.07 330 93.51 §248 80
yel-8 1133.65 280 335 47.22 83.40 2567 8161 50 90
ycl-10 1484.22 330 55.25 4288 70
yel-11 1717.97 260 330 21.62 58.34 811 5152 34 80
yel-12 2017.29 260 335 49.25 90.44 2062 10888 40 115
ycl-13 2635.25 260 350 58.34 114.20 2507 14182 45 130
ycl-14 2796.38 258 335 62.24 101.42 2159 11940 33 112
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