
238U-series           235U-series        232Th-series 
 238U 

4.47 by 

234Pa 
6.69 h 

234U 
245,000 y 

 

234Th 
21.4 d 

230Th 
75,000 y 

 

226Ra 
1600 y 

 

222Rn 
3.823 d 

 

222Po 
3.04 m 

 
214Bi 
19.7 m 

 
214Pb 
26.9 m 

 

210Pb 
22.6 y 

 

214Po 
1.6 10-5 s 

 
210Bi 
5.01 d 

 

210Po 
138.4 d 

 

208Pb 
stable 

 

235U 
0.704 by 

231Pa 
32,800 y 

231Th 
1.06 d 

227Th 
18.7 d 

227Ac 
21.8 y 

223Ra 
11.4 d 

 

219Rn 
3.96 s 

 

215Po 
0.0018 s 

 
211Bi 
2.14 m 

 
211Pb 
36.1 m 

 

207Pb 
stable 

 
207Tl 
4.77 m 

 

232Th 
14.1 by 

 

228Th 
1.91 y 

228Ac 
6.15 h 

228Ra 
5.75 y 

 

224Ra 
3.63 d 

 

220Rn 
55.6 s 

 

216Po 
0.15 s 

 
212Bi 
1.01 h 

 

212Po 
3 10-7 s 

 

212Pb 
10.6 h 

 

208Pb 
stable 

 
208Tl 
3.05 m 

 

(Boundary scavenging) (Open ocean) 

Yu et al., 2001 



Pacific 

PAPA 

Weddell Sea Antarctic C.C. 

Indian 

Atlantic 

Yu et al., 2001 

(231Pa/230Th) Holocene                  (231Pa/230Th) LGM  

Yu et al., 1996 
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Chemical differentiation of Earth: The relationship between continental 
crust, oceanic crust, and the mantle. 
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1)  C1
*'''='''c1'/'c0''''=''1'/'{D1'+'F1'(1'<'D1)} 

2)  Cres
*'='''D1'C1

*'

3)  C2
*'''='''c2'/'c0''''=''D1'/'{[D1'+'F1'(1'<'D1)]'[D2'+'F2'(1'<'D2)]}'

Bulk'parSSon'coefficient:'D'='csolid/cmelt'
ConcentraSon'in'melt:'c'
ConcentraSon'in'primiSve'mantle:'c0'
Normalized'concentraSon'in'melt:'C*'
Melt'fracSon:'F'
Subscripts'1'and'2:'stage'1,'stage'2'

a3er'Hofmann,'EPSL'90,'297<314,'1988'

…two%step%model%of%Earth%differen4a4on…%
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Small difference in D, 
small fractionation 
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