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Thermoluminescence characteristics of otoliths of wild carps ( cyprinoid)
in the Baiyangdian Lake and the Miyun Reservoir

CAO Ye, LI Sheng-rong, YANG Liang-feng, TONG Jing-gui, GAO Yong-hua and LUO Jun-yan
(State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083,
China; Key Laboratory of Lithospheric Tectonics and Lithoprobing Technology, China University of Geosciences,
Ministry of Education, Beijing 100083, China)

Abstract: The major composition of otoliths is biomineral aragonite. In the past two or three decades, quite a
few achievements have been made in the study of fish otoliths, but no advances in researches on the thermolumi-
nescence characteristics of the fish otoliths have been reported in literature. In this paper, thermoluminescence
characteristics of otoliths of the wild carps (cyprinoid ) in the Baiyangdian Lake of Hebei Province and the
Miyun reservoir of Beijing were studied, and the difference of energy gap (E) between the fish otoliths in the
two regions was analyzed. The experimental results indicate that such thermoluminescence curve parameters as
Glow Peak (T), Thermoluminescence Intensity (1), Integral (S) and Half Width (W) of the fish otoliths
from the Baiyangdian Lake are greater than those from the Miyun reservoir, and the stability of thermolumi-
nescence curve parameters and energy gap (E) of the former is weaker than that of the latter. Compared with
things of the Miyun reservoir, the electrons and vacancies trapped in otoliths of the Baiyangdian Lake are more
likely to escape. According to the investigation, the Baiyangdian Lake has suffered heavier pollution and

eutrophication than the Miyun reservoir . Therefore , the thermoluminescence curve characteristics of the fish
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otoliths are quite sensitive to water quality and water environment, and this can be regarded as an important in-

dicator to the contamination degree of the water.
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Table 1 Thermoluminescence data of wild carp cyprinoid otoliths in the Baiyangdian Lake and the Miyun reservoir
T T I mR S R w C T T I mR S R w C
B-01 336.00 4 000.58 400 064. 00 90.00 M-01 327.00 3180.87 247 405.00 70.00
B-02 320.00 3850.12 290 903.00 68.00 M-02 335.00 2736.91 221997.00 73.00
B-03 334.00 2333.71 210 037.00 81.00 M-03 340.00 2 350.62 227230.00 87.00
B-04 335.00 2020.59 179 610.00 80.00 M-04 330.00 2 850.39 247 038.00 78.00
B-05 353.00 4605.29 460 539.00 90.00 M-05 332.00 3560.77 324.430.00 82.00
B-06 325.00 4052.05 369 193.00 82.00 M-06 338.00 2520.34 210 031.00 75.00
B-07 335.00 3550.57 343227.00 87.00 M-07 335.00 2 650.49 235 603.00 80.00
B-08 333.00 3730.59 364 774.00 88.00 M-08 340.00 2563.12  227836.00 80.00
B-09 345.00 2163.32 197 106.00 82.00 M-09 325.00 2 652.06 209 221.00 71.00
B-10 340.00 2431.00 216 092.00 80.00 M-10 330.00 3512.69 304 437.00 78.00
335.60 3273.78 303 154.50 82.80 332.20 2 857.83 245 522.80 77.40
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A comparison of thermoluminescence values of otoliths between the Baiyangdian Lake and the Miyun Reservoir
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Fig. 2 The stability of energy gap of wild carp cyprinoid otoliths in the Baiyangdian Lake and the Miyun Reservoir
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