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In situ >¥U->'Th disequilibrium dating of pyrochlore at sub-millennial precision
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TABLE 1. Major element compositions (oxides in wt%) of pyrochlores from Laacher See carbonatite (564-L) and Amis granite (AM206). EMP
detection limits (d.l.) for Th and U are ~0.02 wt%.

Laacher See Pyrochlore Amis Pyrochlore
Grain 2 2 2 2 3 4 4 6 9 11 1 1 1 1 2 2 3 3
# 1 2 3 4 1 1 2 1 1 1 1 2* 3b 4 61 71 1% 2%

Nb205 4043 4699 47.16 4732 4991 4879 4862 4348 4834 4894 51.11 4783 4841 4724 4795 5026 48.16 47.08
Ta205 0.85 0.90 097 078 090 099 0.95 1.00 1.05 158 171 415 215 211 338 339 205 212

Sio2 d.l. dl d.l. d.l. d.l. d.l. d.l. d.l. dl 0.04 0.08 0.07 0.10 d.l 0.1 012 008 0.07
TiO2 1123 1024 1040 1005 9.15 945 930 9.55 9.91 9.03 869 931 1028 1034 920 9.04 10.18 10.60
ThO2 1.83 6.56 6.00 6.65 467 806 781 2.96 6.73 397 117 026 026 0.23 030 041 023 022
uo2 1557  1.92 340 156 245 051 059 11.04 268 470 383 517 3.63 3.88 539 543 388 3.64
Hf02 0.1 0.04 0.12 0.07 004 007 0.09 0.12 0.05 004 dl 0.03 0.04 0.03 dl 0.05 dl 0.04
Zr02 1.79 0.71 051 060 040 046 045 3.01 032 037 d.l. 0.12 059 0.73 0.13 d.l. 0.67  0.80

La203 0.53 0.81 078 088 076 082 074 0.77 072 064 349 327 339 337 312 333 347 347
Ce203 1.64 281 252 287 221 222 210 1.82 196 156 895 8.9 870 853 810 853 886 867
Pr203 0.16 0.20 020 026 015 020 0.9 0.12 017 018 089 090 092 0.76 087 079 085 1.00
Nd203 0.25 0.58 047  0.51 036 038 032 0.36 032 026 216 233 241 243 232 233 241 2.50

FeO* 0.74 0.41 032 042 036 042 043 0.64 034 027 dl d.l dl d.l. dl 0.12 dl dl
Ca0 1446 1593 1600 1629 16.64 1642 1634 1500 16.15 1623 251 289 299  3.05 256 060 287 293
MnO 0.29 0.51 045 048 036 053 049 0.29 043 029 dl d.l dl d.l. dl dl dl dl
Na20 578 6.13 6.03 6.11 654 644 634 6.22 634 654 037 721 768 7.64 102 046 7.08 7.10
Sum 9565 9476 9534 9485 9490 9575 9475 9638 9550 94.64 8497 91.63 9155 9034 8445 8486 90.79 90.25
Th/U 0.12 3.49 180 436 195 16.03 1351 0.27 257 086 031 005 0.07 0.06 006 008 0.06 0.06

Nb/Ta 7947 8636 8043 100.69 9222 8206 8511 7261 76,61 5149 49.69 19.16 3743 3722 2358 2465 39.06 36.92
238 /32 8.26 0.28 055 023 051 0.06  0.07 3.62 039 115 318 19.03 1380 1638 1772 13.01 16.17 16.06
Th (EMP)

* Note: For the texturally much more homogenous Laacher See pyrochlores every EMP spot has an equivalent SIMS analysis (compare with Table 2). Due to het-
erogenity and visible alteration in AM206 pyrochlores it was sometimes neither possible nor recommended to target the same SIMS spot with the EMP. Therefore,
for some SIMS analyses of AM206 no spatially equivalent EMP analyses exist. We used the zonation and grey scale visible in BSE pictures to interpolate U and Th
abundances for the equivalent SIMS spot. In this case, we used the U and Th data of grain 1 #2 also for grain 1 #5 (compare with Table 2).

tU and Th average of grain 2 #6 and #7 was used as equivalent for SIMS analysis grain 2 #1

$ U and Th average of grain 3 #1-7 was used as equivalent for SIMS analysis grain 3 #1

§ U and Th abundances were used as equivalent for SIMS analysis grain 4 #1

# U and Th average of grain 5 #2,3, and 6 was used as equivalent for SIMS analysis grain 5 #1
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TABLE 1. —EXTENDED

Amis Pyrochlore

3 3 3 3 3 4 5 5 5
3% 4% 5% 6% 7% 5§ 24 34 6 #

4821 4847 48,06  46.68 4942 4790 4831 4862 49.59
1.95 1.99 222 2.04 228 213 1.83 4.22 4.35
d.l. 0.12 0.08 0.12 0.29 0.09 0.10 0.09 0.35
9.91 9.60 10.62 1052 1063 1020 9.83 8.89 9.27
0.22 0.21 0.27 0.24 0.26 0.26 0.23 0.25 0.29
3.76 3.70 3.46 3.62 3.46 3.88 4.32 5.48 5.83
0.03 d.l. d.l. dl 0.07 0.06 0.04 dl d.l.

0.70 0.73 0.77 0.70 0.79 0.60 0.79 0.09 0.11

3.51 3.39 3.46 3.39 3.56 3.35 3.34 3.12 3.08
8.88 8.79 8.91 8.88 9.10 8.63 8.68 8.18 8.43
0.82 0.81 0.83 0.81 0.91 0.94 0.84 0.78 0.83
241 2.38 241 243 261 243 2.34 2.26 2.39

d.l. d.l. d.l. dl 0.14 d.l. d.l. dl 0.06
2.94 2.90 2.79 277 0.80 2.82 2.71 273 1.04
d.l. d.l. d.l. dl 0.06 d.l. d.l. dl d.l.

6.27 0.81 0.77 0.98 0.42 0.55 0.47 0.32 d.l.

89.61 8392  84.65 83.19 8479 8384 8383 85.03 85.62
0.06 0.06 0.08 0.07 0.08 0.07 0.05 0.05 0.05
4110 4049 3599  38.04 36.04 3739 4389 19.15 1895
1647 16.72 12.28 1439 13.08 1460 1811 2089 19.29

Supplementary data continues next page
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FIGURE 1. Backscattered electron (BSE) images of selected pyrochlore crystals from the Laacher See carbonatite (sample 564-L) and Amis
peralkaline granite (sample AM206; white frame). SIMS spots are marked by white ellipses. The area whitin the white frame was mapped for U
and Th with EMP (Fig. 2).




