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Geochemical Features of Multi-Metallic Crust in the Middle Pacific Ocean
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Abstract; Multi-metallic crust from seamount is one kind of oceanic mineral resources with the most perspective exploitation.
More than forty samples of the multi-metallic crust from six seamounts in the middle Pacific Ocean were analyzed by X-ray
fluorescence and ICP-AES. Combining with the published data, the constituent variety and the elemental relationships are
discussed under the consideration of the depth and topography of the crust derivation. The results show that the contents of
the main ore-forming constituents in the samples from the middle Pacific Ocean are similar to those from the northwest Pacif-
ic Ocean and from Magellan, and that are slightly higher than those from Marshall. Obviously positive correlations between
Ca and P. as well as Al and K. but negative correlation between Mn and Al, are found in the samples from the middle Pacif-
ic Ocean. Higher Co (0.63%), Fe (16.9%) and REEs, but lower Cu (0.11%) and Mn (21. 3%) are also found in the
middle Pacific Ocean than in the deep-sea multi-metallic nodules. The facts imply that the ore-forming environment of the
crust and the nodule was different.
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(EEZ) Table 1 comparison of main element contents in middle
Pacific Ocean wy/ %
b
CcC
Al 1.12 3.19 1.02 1.12 0.53
’ ) Ca 2.98 1.92 4. 14 3.57 5.15
Ma 1. 06 2.27 1. 26 1.18 0. 89
b
P 0.62 0. 32 1.18 0. 80 1.51
Fe 16. 86 5.52 15.09 16. 04 12. 20
6 42 Mn 21. 26 30. 14 22.06 22. 84 18. 80
s Ba 0.18 0.21 0.17 0.16 0.16
Co 0.63 0.21 0. 64 0.59 0.51
N A ’ Cu 0.11 0.22 0.11 0.13 0.08
’ Ni 0.42 0. 37 0. 54 0. 44 0.42
Pb 0.17 0. 04 0.18 0.15 0.13
Zn 0. 06 0.14 0.07 0.05 0.06
Ti 1.12
1 K 0.54
Na 1.40
Sr 0.15
1.1 A 0.05
Mo 0. 04
Z 0.06
1) ) Mn\ r
) REEs 0.216 0. 141 0.185
Fe.Co.Ni,.Cu ,
X (XRF) ICP-AES 2
( Manheim and Lane-
Bostwick, 1989; Takemetsu et al., 1991; DeCarlo N N )
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Co
’ b N . N1
6 40 ; ;
’ N CU
: s Fe.
(D . , Mn . .
Al N Na\ K ’ ’
Mg, Al K C D.(2) \ N
3 b
Fe.Ti P, 2~3
,Sr.Ba V 3~5 .(3)
’ N R
< . §
Mn, Co, Ni, Cu. Zn. Pb, Mo " < e CCR&H
REEs. 1~4 , £
REEs 10 C 2.
1.2
1.2.1

(Hein et al., 1988;
,1999), 1, 1,2 )

Fig. 1 Changing characters of nodule in CC and crust in

middle Pacific Ocean
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2
Table 2 REEs contents of Co-rich crust in middle Pacific Ocean wy/ %
La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu TREE
CAO1—1 267 971 56.3 238 54.4 12.2 53.0 7.7 42.6 137 8.2 20.7 3.0 19.2 3.0 1893.3
CA04 277 1120 57.8 243 55.9 12.5 54.1 8.0 45.8 166 8.9 23.2 3.4 22.2 3.4 2101.2
CA06—2 340 1010 70.4 302 68.2 15.5 67.8 10.2 58.5 199 11.7 30.4 4.5 28.9 4.4 2221.5
CA09 253 908 45.8 200 44.1 10.1 47.9 7.3 44.5 194 9.4 26.3 4.0 25.8 4.2 1824.4
CJo1S 338 986 68.6 301 67.0 15.5 68.8 10.2 59.2 198 11.7 30.8 4.5 28.5 4.4 2192.2
CJo1M 219 898 48.1 207 48.0 11.4 47.5 7.1 40.1 154 7.9 21.1 3.1 19.8 3.2 1735.3
CJol1B 315 1250 68.7 288 66.5 14.8 64.5 9.7 56.4 190 11.3 29.7 4.5 29.5 4.6 2403.2
CJo3 364 1190 79.0 340 77.9 17.7 77.1 11.3 63.9 200 12.3 31.5 4.6 28.6 4.3 2502.2
CHO02S 252 1340 43.4 178 38.4 8.4 40.0 5.8 33.8 189 7.2 19.7 2.8 17.8 2.9 2179.2
CHO02B 269 1860 43.9 166 33.8 6.6 32.4 4.8 28.2 157 5.9 16.3 2.4 15.2 2.6 2644.1
CB02 333 1070 73.5 317 72.7 16.6 71.6 10.4 59.1 187 11.6 29.2 4.2 26.9 4.1 2286.9
CB03 270 974 51.9 221 49.8 11.3 50.8 7.5 44.0 163 9.1 24.1 3.6 23.0 3.7 1906.8
CB12S 352 989 71.0 311 70.0 16.0 70.5 10.7 61.6 212 12.5 32.6 4.8 30.4 4.7 2248. 8
CB12M 357 1780 66.6 271 59.3 13.0 58.2 8.5 49.0 291 10.5 28.9 4.3 26.5 4.4 3028.2
CBI12B 321 1490 61.1 251 54.7 12.0 54.3 8.0 46.7 239 9.9 26.8 4.0 25.0 4.0 2607.5
CBD14 286 1157 57.9 238 50.3 12.6 59.0 8.5 47.1 182 10.4 26.2 3.77 24.3 3.62 2166.7
CAO08 278 894 55.9 236 48.6 12.0 56.3 8.1 47.9 143 10.5 25.9 3.88 24.6 3.66 1848.3
CB12 300 855 62.7 256 54.2 13.8 62.8 9.3 54.3 178 12.2 31.2 4.54 28.2 4.23 1926.5
CHO3 232 839 47.7 211 43.3 10.6 51.0 7.2 44.2 150 9.2 24.0 3.35 22.3 3.3 1698.2
CHO04 286 1027 55.9 253 51.1 12.6 61.7 8.8 53.5 186 11.6 30.2 4.22 27.6 4.1 2073.3
CHO07 330 1139 69.7 314 63.7 16 74.8 10.6 62.3 181 12.9 32.2 4.55 29.2 4.18 2344.1
CJo1 323 1166 67.4 284 60.3 14.5 67.1 9.8 56.3 165 12.0 30.1 4.35 27.7 3.98 2291.5
CNWO03 261 885 47.3 214 43.4 10.7 54.1 7.7 45.6 161 10.2 26.6 3.95 25.2 3.84 1799.6
CNWo04 309 840 59.3 266 54.9 13.5 65.8 9.2 53.6 284 12.1 31.0 4.37 28.4 4.11 2035.3
364 1860 79.0 340 77.9 17.7 77.1 11.3 63.9 291 12.9 32.6 4.8 30.4 4.7 3028.2
219 839 43.4 166 33.8 6.6 32.4 4.8 28.2 143 5.9 16.3 2.4 15.2 2.6 1698.2
297 1105 59.5 254 55.3 12.9 58.9 8.6 50.0 188 10.4 27.1 3.96 25.3 3.88 2160.0
JHST 228 1194 32.5 146 27.4 7.12 35.3 5.78 36.8 365 9.27 28.7 4.02 26.6 4.2 2150.7
ICP-MC ;JHST sJHST Bau et al. (1996).
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Table 4 Contents variation of different crust types
w(Mn) /% w(Fe)/ % w(Co) /% w(Ni) /% w(Cw /% w(Mn)/w(Fe)
22.42 16. 05 0.67 0.42 0.13 1.43
. 26.39 20.58 0. 86 0.62 0.22 1. 96
" 16. 38 12.57 0.53 0.26 0.06 0. 84
22.30 15. 89 0.63 0.47 0.15 1.41
1 24.19 17. 24 0.70 0.53 0.18 1. 60
" 20. 14 15. 08 0.59 0.38 0.10 1.17
21.63 14. 87 0.53 0.45 0.19 1.51
g 22.95 16. 66 0.58 0. 65 0.22 2.43
" 18. 99 9.39 0.42 0.33 0.08 1. 14
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