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An analysis of elements distribution in the growth rings of red coral from
Taiwan based on synchrotron radiation micro X-ray fluorescence
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Abstract: Red coral has growth rings which can record the ecological environment information. In this study,
the authors investigated the distribution of Ca, transition metal elements Mn, Fe, Cu and Zn, rare earth ele-
ment Dy, and poison element Hg in the growth rings of red coral from Taiwan by synchrotron radiation micro X-
ray fluorescence spectrum (SR-uXRF). The results showed that Ca changed with the periodic variation of life
activities, Fe changed with the active degree of coral life. The distribution of Hg could reflect changes in the
coral skeleton from larvae to adult. The authors analyzed the relationship between elements distribution in the
growth rings of red coral’s cross section and ecological environment, and then investigated the relationship be-
tween red coral’s ecological environment and the marine environment; On such a basis, some information could
be obtained concerning marine environment variation with time dimension.
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Fig. 1 The cross section of red coral sample
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Table 1 Test data of red coral sample

75 X Y il Fe Cu Zn Ca Dy Mn Hg H/iE
1 37.5 ~12.60 119 92 298 27504 63 48 164
2 37.5 -12.55 89 93 231 26 826 88 59 301
3 37.5 -12.50 103 51 154 25 469 54 46 372
4 37.5 ~12.45 99 77 248 29 046 92 51 443
5 37.5 ~12.41 95 64 230 27 541 72 65 492
6 37.5 -12.36 80 80 233 28 199 82 43 583
7 37.5 -12.31 91 85 205 27227 65 46 983
8 37.5 -12.26 89 79 224 28310 75 43 518
9 37.5 —-12.21 74 56 171 28 805 77 4 113 N
10 37.5 -12.16 76 74 191 26 851 81 53 90 )
11 37.5 -12.12 78 62 174 28218 75 56 133
12 37.5 ~12.07 78 64 193 28311 71 44 189
13 37.5 -12.02 91 85 223 28022 67 53 250
14 37.5 -11.97 80 67 161 27507 75 64 589
15 37.5 -11.92 91 66 261 28 182 70 51 285
16 37.5 -11.87 73 74 237 28 450 87 51 234
17 37.5 -11.83 93 75 256 28331 56 47 152
18 37.5 -11.78 71 77 163 26303 73 62 171
19 37.5 -11.73 89 70 241 27793 85 47 217

20 37.5 ~11.68 102 78 168 27 875 30 46 143
21 37.5 ~11.63 109 76 227 28 601 65 41 142
22 37.5 ~11.58 108 79 255 29 944 85 48 121
23 37.5 ~11.54 72 64 208 27 419 70 41 95
24 37.5 ~11.49 96 71 301 27487 81 49 88
25 37.5 —11.44 167 100 487 30 585 93 45 101
26 37.5 -11.39 219 72 258 28 829 105 36 108
27 37.5 ~11.34 80 71 285 27784 61 36 108
28 37.5 —11.29 7 7 225 28135 91 42 128
29 37.5 11.25 95 82 239 29510 86 39 101
30 37.5 —11.20 83 64 212 28 664 61 57 90
31 37.5 ~11.15 85 61 219 27833 66 42 103
32 37.5 ~11.10 100 64 222 28 606 62 41 95
33 37.5 -11.05 75 43 133 25 560 59 43 98
34 37.5 ~11.00 105 68 203 26337 66 46 98
35 37.5 -10.96 112 63 268 29 059 58 50 99
36 37.5 -10.91 86 65 167 28 679 71 50 89
37 37.5 ~10.86 77 67 174 26128 55 41 94
38 37.5 -10.81 109 97 254 29290 7 67 111
39 37.5 ~10.76 77 80 221 29797 76 55 98 ARLRD)S
40 37.5 -10.71 97 70 184 27773 60 49 98
41 37.5 -10.67 113 77 195 29303 80 52 86
4 37.5 -10.62 75 65 184 28 188 71 49 90
43 37.5 ~10.57 81 67 198 28 812 77 53 88
44 37.5 ~10.52 84 90 238 27 960 62 53 94
45 37.5 -10.47 97 92 284 29 851 71 4 85
46 37.5 -10.42 79 63 203 27282 73 51 94
47 37.5 -10.38 72 69 193 27098 75 36 74
48 37.5 ~10.33 79 67 255 28 805 76 42 98
49 37.5 ~10.28 78 53 241 27633 69 51 81
50 37.5 -10.23 85 66 202 27 388 76 44 68
51 37.5 -10.18 99 52 179 28 033 7 43 112
52 37.5 -10.13 162 36 215 26 848 57 38 76
53 37.5 ~10.09 87 69 204 27 300 70 50 90
54 37.5 ~10.04 99 61 226 28 581 64 44 79
55 37.5 -9.99 83 68 171 28 160 80 57 78
56 37.5 ~9.94 82 48 204 26 493 74 50 83
57 37.5 -9.89 95 45 275 28950 90 55 76
58 37.5 -9.84 79 64 193 27 424 52 37 86
59 37.5 -9.80 97 68 268 27516 78 53 84
60 37.5 -9.75 89 48 252 27387 52 38 82
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Fig.2 Elements distributions in the growth rings of red coral skeleton from Taiwan
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Table 2  Statistical results of elements in scan area of sample

. LB 0 8 A I,
JUHR
B BOME P WX BKM ROME P WX BAM RAME P b

Fe 219 71 93.33 24.31 119 71 87.22 11.66 219 72 95.95 27.56
Cu 100 36 69.43 12.97 93 51 73.39 11.33 100 36 67.74 13.26
Zn 487 133 223.40 50.80 298 154 214.06 38.95 487 133 227.40 54.61
Ca 30 585 25469 27996.75 1035.63 29046 25469 27727.89 891.83 30 585 25560 28111.98 1071.01
Dy 105 52 72.50 11.15 92 54 73.50 10.04 105 52 72.07 11.56
Mn 67 36 47.88 7.23 65 42 51.33 2.67 67 36 46.40 2.60
Hg 983 68 169.85 165.38 983 90 336.78 223.50 217 68 98.31 24.55
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