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Abstract: It has been shown that the growth rate and dating of oceanic cobalt-rich crusts are significant for studying paleo—

. . . . . . .. . . 10 26
oceanic circulation paleo-environmental and paleo-climatic transitions and so on. Cosmogenic nuclides of ~Be and ~ Al

which have advantages of long timescale and high precision are considered as one of the most effective methods for dating

cobalt—rich crusts. Based on previous studies new methods ( '"Be and **Al) to date cobalt—rich crusts have been explored

in this paper. Continuous leaching experiments of two cobalt—rich crust samples which were collected from Pacific Ocean

and the ""Be and *Al separation purification and AMS measurement ofthe cobalt—rich crust sample CXD08-1 were carried

out. The average growth rates of the 5—10 mm thick zones of the cobalt-rich crust CXDO8-1 calculated by using "Be con—

centrations and '"Be/’Be ratios are ( 10.23773) mm/Ma and ( 14.25",% ) mm/Ma respectively. However no relia—

ble result has been obtained  due to the fast decay of Al and high Al concentration. Therefore the *Al dating method

requires to be further studied in future.
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Table 1 The information of sampling sites of
cobalt-crust samples
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Table 2 The leaching experimental results of Al and Be concentrations varied in solutions
Be/ ( pg/ke) Al /( mg/kg)
/mm /mg 1 2 3 4 5 6 1 2 3 4 5 6
CXD08-1-4 10~15 99.6 5.30 0.29 0.07 0.01 0.03 0.02 207 0.8 0.5 070 0.39 0.36
CXD08-1-7 30~35 99.6 4.08 0.19 0.06 0.02 0.02 0.02 1.97  0.51 0.35 0.21 0.21 0.17
CXD08-1-8 35~40 100.0  3.06 0.32 0.08 0.03 0.01 0.01 1.59 0.70  0.34 0.17 0.17 0.15
MDD46-1- 0~0.28 15.0 0.38 0.01 0.00 0.00 0.00 0.00  0.42 0. 05 0.07 0. 05 0.16 0.09
MDD46-1-6 1.4~1.7 30,0 0.89 0.01 0.01 0.00 0.00 0.00 1.28 0.38 0.30 0.20 0.17 0.12
MDD46-1-11 2.1~2.3 45.0 1.49 0.03 0.01 0.01 0. 00 0.01 2.54 1.28 0.81 0.48 0.30 0.29
MDD46-9<6 313~316 598 199 0,05 0. 021, 0: 04 0:101 01 0L 3452 2,126 132 0.45 0,56 0,140
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Fig.3 Relationships between respective concentrations of Be (a) and Al ('b) in solutions and leaching times
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Fig.4 The variation of “Be '""Be/°’Be Al and **Al/*" Al data for a depth profile in the cobalt—ich crust CXD08-
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Table 3 The ages of various sized zones of the cobaltrich crust CXD08- calculated based on their '"Be and
"Be/’Be data and *Al and **Al/” Al data

de ]()Be/ ]()Be/gBt‘, ( ]()Be) ( l()Be/‘)Be)
/mm /mg /( pg/g) ( x10* atom/g) /(x107%) /Ma /Ma
5~10 40.0 4.75 24.4120.92 7.68+0.29 0.76+0. 12 0.56%5 12
CXD08-1 20~25 174.3 3.91 12.42+0.29 4.75+0.11 2.09+0. 11 1.20%5 11
25~30 127.3 3.59 8.91+0. 39 3.71+0. 13 2.74x0. 12 1.98712
27151 BA1/ B A1/7T AL (A1) ( A1/ A1)
/mm /mg /( mg/g) ( X10%atom/g) /(X107 /Ma /Ma
5~10 40.0 7.13 9.47£6.76 5.96+4.25 9.55% 2 0.51%- 8
CXD08- 20~25 174.3 4. 64 1.04=1.61 1.00+1. 56 118732 2.18729
25~30 127.3 4.45 3.05+2.33 3.08+2. 35 3.67°02 1011}
4
Table 4 Effective diffusivities of elements in the cobalt-rich crust
Th Nd Pb Be 0Os U Sr Li

Hoem?F a7 2x10712 2x107 3x107! 1x1079 3x1078 1x107° 2x107 2x107*
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Table 5 The growth rates of cobalt-rich crusts in other sites of oceans ( nm/Ma)

By, WOy By Blp, By My 106 108e/%Be  Co

Segl  (1984); Ling  ( 1997) ; Takayuki

2.8~6.4 — 4.99 0.3~2.6 2.1~2.7 3.5~6.1 2.26~20.6
(2000 : (2012) :
3.4~6.8 — — — — — Eisenhauer  ( 1992) Chabaux( 1995) ;
1.7~2.5 1.8~4.3 — — 4.3 — — Banakar  ( 1991) ; Chabaux( 1997) ;
3.05 — — — — — — Henderson  ( 1999)
0
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Fig.6 The function relations between the depths and respective *Al concentrations ( a) and ratios of **Al/’ Al ( b)
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