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The coupling relationship between the Micro-CT characteristics of carp
otolith and the heavy metals in waters

YAN Li-na'?, LI Sheng-rong"?, RONG Jun-yan® and DU Feng-qin'*2
(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. National Laboratory of Mineral Materials, China University of Geosciences, Beijing 100083, China; 3. Key Laboratory of Nuclear
Analysis Techniques, Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Micro-CT technology and LLA-ICP-MS were applied to studying the response relationship between carp otolith and heavy
metals in waters. The LA-ICP-MS analysis has revealed that the contents of Cu and Pb of otoliths in Baiyangdian are higher than the
contents of corresponding elements of otoliths in the Miyun reservoir, and the Micro-CT data show that the Micro-CT value of otolith
from the Baiyangdian is higher than that from the Miyun Reservoir. The authors consider that the contents of Cu and Pb seem to be
the main factors responsible for the difference of Micro-CT values of otolith from different waters. Elements in otolith show similar
trend and enrichment to the corresponding elements in the water. It is thus inferred that there exists a coupling relationship between
heavy metals in water and Micro-CT data, which can be used as a typomorphic characteristic to indicate the information of heavy met-
als in water.
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Table 1 A comparison between trace elements in otoliths from two waters
SZCr SSMn 57Fe 65Cu ()Gzn 2()8Pb 24Mg 137Ha
BL-07-01 0.420 0.390 3.060 0.167 0.074 0.110 146.490 0.250
BL-07-02 0.424 0.244 2.830 0.106 0.081 0.035 93.540 0.047
BL-07-03 0.294 0.272 10.680 0.580 0.370 0.096 250.510 0.320
BL-07-04 0.471 0.380 3.540 0.141 0.126 0.046 142.120 0.150
0.402 0.322 5.028 0.138 0.163 0.072 158.165 0.192
BL-10-01 0.448 0.331 <4.670 <0.126 <0.079 0.008 138.230 2.260
BL-10-02 0.190 0.118 <4.900 <0.119 <0.097 0.011 143.500 0.125
BL-10-03 <0.181 0.053 <4.680 0.148 <0.087 0.012 223.780 0.378
BL-10-04 0.284 0.138 <4.360 <0.115 <0.079 0.019 109.970 0.162
BL-10-05 0.250 0.135 <5.030 <0.128 <0.082 0.010 207.480 0.267
0.293 0.155 \ \ \ 0.042 164.592 0.638
ML-08-01 <4.130 <1.140 <59.530 <2.430 <2.090 0.021 324.910 1.280
ML-08-02 5.920 1.870 <59.870 <2.550 <1.820 0.025 524.570 4.020
ML-08-03 <5.360 1.690 <77.900 <3.240 <3.060 0.049 729.300 5.020
ML-08-04 <4.750 <1.320 <69.150 <2.700 <2.050 <0.066 686.090 4.880
ML-08-05 <5.080 <1.410 <73.740 <2.980 <2.150 0.170 862.650 5.820
\ \ \ \ \ 0.066 625.504 4.204
ML-09-01 0.592 0.209 3.810 0.069 0. 430— 0.041 lgl% 0.600
ML-09-02 0.531 0.460 3.510 0.045 0.125 0.027 249.700 0.122
ML-09-03 0.507 0.162 3.120 0.045 0.075 0.024 244.650 0.430
ML-09-04 0.488 0.314 3.890 <0.032 0.098 0.044 136.600 0.141
0.530 0.286 3.583 ~0.053 0.182 0.034 205.035 0.323
ML-10-01 0.377 0.090 <4.530 <0.120 <0.073 0.006 202.420 1.000
ML-10-02 0.350 0.230 4.780 <0.106 <0.081 0.003 229.590 0.147
ML-10-03 0.184 0.132 <4.670 <0.118 <0.080 0.011 166.710 0.345
ML-10-04 0.309 0.178 <4.740 <0.113 <0.081 0.037 199.330 0.125
0.305 0.158 \ \ \ 0.014 199.513 0.404
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Fig. 1 A comparison between the average values of heavy
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Fig. 2 Map showing regions for obtaining values of B-04 a b ¢ and B-05 d e f
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Fig. 3 Map showing regions for obtaining values of M-03 a b ¢ and M-05 d e f
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Table 2 The average Micro-CT values of otoliths of the two waters in three regions
B-04 B-05 M-03 M-05
1 2 3 1 2 3 1 2 3 1 2 3
1 842 804 816 835 806 795 761 738 739 742 760 736
2 822 820 831 863 836 805 758 735 711 755 748 735
3 832 794 828 858 830 807 735 745 745 744 765 738
4 840 799 816 836 840 801 750 748 746 751 755 737
5 836 812 834 829 848 816 786 743 735 740 745 756
6 832 814 846 844 842 809 773 743 753 752 733 736
7 821 809 833 845 806 820 755 715 731 724 745 726
8 809 824 839 835 840 808 783 747 730 753 754 738
9 845 815 816 827 830 808 752 751 715 735 745 738
10 817 805 832 833 823 802 761 756 709 776 730 754
11 813 817 850 839 830 796 772 743 723 760 751 728
12 827 808 849 838 813 813 760 746 720 756 758 721
13 834 805 837 835 796 800 768 755 748 745 723 729
14 818 811 824 834 804 801 760 745 739 745 748 712
15 815 803 831 847 814 797 753 723 714 746 753 722
16 801 820 810 827 805 806 773 764 744 744 738 713
17 818 829 819 821 812 809 761 758 742 753 752 702
18 814 802 837 832 819 800 752 735 753 784 721 720
19 812 816 816 819 826 810 752 712 763 771 744 717
20 831 810 824 817 790 806 761 732 728 740 727 742
21 815 806 834 811 802 799 771 762 728 764 735 731
22 812 794 826 790 805 811 756 735 733 749 740 746
23 810 800 836 797 809 804 747 740 737 770 739 746
24 819 805 820 796 823 797 776 762 746 772 734 757
25 811 809 796 820 807 784 767 741 759 763 738 732
26 822 806 808 812 797 801 751 742 753 776 745 736
27 820 799 819 811 805 801 745 734 728 766 728 738
28 820 802 819 808 795 808 751 761 735 767 751 722
29 803 804 835 822 793 810 755 755 731 768 744 735
30 812 802 820 843 800 802 731 746 743 757 743 728
31 801 803 821 812 804 811 732 736 728 770 760 721
32 803 799 832 814 805 808 779 731 730 769 745 738
B-04 1 2 415 240 435 260 375 222 395 242 395 238 415 258 B-05 1 2
3 286 420 316 440 270 400 290 420 280 375 300 395 M-03 1 2 3 180 118 200
138 200 140 220 160 220 160 240 180 M-05 1 2 3 275 350 295 370 275 330 295 350
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Fig. 4 A comparison between the average Micro-CT values

from the two waters
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