Online Appendix A
Equations of the U-Pb chronometer with three common lead components.

We assume that at age tgp, the system incorporated U and three common Pb
components, labelled o, o2 and o3, in the proportions f1, fo and f3, with
fi+fo+f3=1. For the 233U-296Ph system, mass balance after time ¢ reads:
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Similarly, for the 235U-207Pb system:
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and for the 232Th-2%Pb system:
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Parameters fo and f; are obtained from Egs.1-3 as:
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In Eq.4 and Eq.6, we define D as:
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Therefore:
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and:
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Introducing Eq.8 and Eq.9 into Eq.5 and neglecting the 23! Payg o/?**Pb term

gives:
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allows Eq.10 to be reduced to:
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Now, we set:
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Multiplying Eq.13 by 294Pb/2%Pb for normalization to 2“SPb leads to the gen-

eral expression:
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which is equivalent to:
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with z1 = a1 /a4, 2 = 1/a4, x3 = az/ay and x4 = az/ay. Dividing Eq.15 by a4

and using the approximation e* — 1 ~ M for both 232Th and 23°U for which

At < 1, the expression of x4 reads:
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Finally, t is obtained from:
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