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Abstract

According to the relationship between ferromanganese crusts in big ocean seamount area and the AABW,
the structure, mineral components, and especially Ce anomalies and Ce/La ratios of the ferromanganese crusts,
this paper summarized the characteristics of Antarctic Bottom Water (AABW) which is existent in ferroman-
ganese crusts. 17 ferromanganese crust samples in Central Pacific area and West Pacific area were analyzed struc-
turally and the REE contents were determined with the ICP-MS method. It is shown that the REE contents in
the ferromanganese crusts are relatively high, with an average of 1 716.66 %10 ¢, and LREE contents are espe-
cially prominent, with the LREE/HREE ratio being 4.82. With the exception of the MID06 sample which has
weak Ce negative anomaly, all ferromanganese crust samples show obvious Ce positive anomalies. In order to
make a comparative study of the effects of the AABW, the authors investigated average REE values of poly-
metallic nodules from different regions besides data of ferromanganese crusts and found that Ce/La ratios of the

AABW active area are remarkably different from those of the inactive area. In general, 8Ce values and Ce/La
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ratios seem to decrease gradually from south to north. However, in some local areas, such as the topographically

complex terrain, the intensity of AABW may change, and its Ce positive anomalies and Ce/La ratios will in-

crease. The result of this study helps to understand the internal relation between the big ocean mineralization and

the marine environment variation.
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Fig. 1 Sampling position and sketch map of AABW route
@—Position of seamounts (O—Ferromanganese crust seamount areas Panes signify approximate locations of polymetallic

nodule zones whereas black arrow indicates approximate flowing way of AABW
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1
Table 1 REE contents of ferromanganese crusts in Pacific seamount area
wp 1070 ) )
Ce Ce La

La Ce Prr- Nd Sm Fu Gd Tb Dy Ho Er Tm Yb Lu Y XREE
CA09-S 223 805 41 190 39 10 34 52 38 7.8 23 3.4 21 3.5 153 1597 1.8 3.6
CA05-3-N 224 890 45 193 40 10 35 53 37 7.3 21 29 20 3.1 131 1665 1.9 4.0
CA04-N 270 787 57 252 56 14 47 6.9 47 9.4 26 3.5 22 3.4 207 1868 1.4 2.9
CAB-MN 174 796 35 171 34 9 28 4.3 31 6.0 17 2.4 16 2.5 108 1434 2.1 4.6
CA02-S 235 1032 41 184 35 9 31 4.3 32 6.6 19 2.7 18 3.0 185 1838 2.2 4.4
CAl12-S 269 841 56 233 50 13 42 6.5 47 9.0 25 3.6 23 3.7 155 1777 1.5 3.1
CADI10 301 855 64 275 58 15 48 7.2 51 9.5 27 3.8 24 3.6 173 1915 1.3 2.8
CAO08-N 207 847 42 184 38 10 31 4.9 34 6.2 18 2.6 16 2.5 81 1524 2.0 4.1
CA06-MS 223 829 43 204 40 10 34 5.1 38 7.2 21 3.1 20 3.2 134 1615 1.7 3.7
CAD25-1 317 978 69 304 63 16 52 7.9 56 10.6 30 4.1 27 4.0 182 2121 1.4 3.1
CWDI12 191 1000 38 181 36 9 30 45 32 6.0 18 2.4 16 2.5 115 1681 2.4 5.2
239 878 48 216 44 11 37 5.6 40 7.8 22 3.1 20 3.2 153 1728 1.8 3.8
MDD46-1 283 666 56 250 50 13 43 6.5 47 9.3 27 3.8 24 3.8 171 1653 1.1 2.4
MDD52 294 999 67 291 60 15 49 7.7 54 9.9 28 4.2 26 4.1 18 2095 1.5 3.4
MDD53 264 1195 55 229 49 13 42 6.2 43 83 24 3.3 21 3.3 177 2133 2.2 4.5
MID03 271 718 55 241 52 13 4 6.6 48 8.9 26 3.6 23 3.6 170 1684 1.3 2.7
MIDO06 192 269 36 170 34 9 30 4.5 33 6.6 19 29 19 3.0 121 949 0.7 1.4
MID04 230 811 48 211 45 11 38 5.6 40 7.6 22 3.1 20 3.1 150 1645 1.7 3.5
256 776 53 232 48 12 41 6.2 44 8.4 24 3.5 22 3.5 163 1693 1.4 3.0
MKDO1 63 18 7 33 6 2 7 1.0 8 1.8 5 0.7 4 0.7 90 247 0.2 0.3

2001  DY105-11 MKDO1

100.00

Finnigan MAT HR-ICP-MS Element II

]
10.00 2525

1.00

0.10

La

Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb

Lu Y

——CA09-S —®—CA05-3-N —4&—CA04-N —%—CAB-MN —%—CA02-S —&—CAl2-S

—+—MID04 ——CA08-N ——CA06-MS ——MDD53 —®—CWDI2 —&A—MDD52

—6—MDD46-1 —%—CAD25-1 —+—CADI10 —=—MIDO03 —o— MID06 —— MKDO1

2

Fig. 2 Shale normalized REE patterns of ferromanganese crust and bedrock samples
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Fig. 3 Shale normalized REE patterns of ferromanganese crust and bedrock samples

Average maximum minimum values of the figure stand for ferromanganese crusts excluding bedrock sample MKDO1
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Fig. 4 Photomicrographs of ferromanganese crusts

A——Columnar structure in the new shell of ferromanganese crusts B—Taxitic structure in the new shell of ferromanganese crusts

C—Taxitic structure in the new shell of ferromanganese crusts
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Table 2 Variations of 8Cey and Ce La ratios along the AABW migration way
K CP CcC G F
oCe 3.58 1.98 1.4 1.8 1.72 2.96 2.07 1.61 0.97 0.71 0.63
Ce La 8.05 4.48 3.0 3.8 3.58 6.06 4.43 3.48 2.04 1.51 1.44
K Cp CC G F 1994 1994
dCe Ce La 1.8 3.8 AABW
1.72  3.58 CC 1
1.61 3.48 0.97 2.04
1994 Glasby et al. 1987 Kunzen- 8Ce Ce La
dorf et al. 1993 Ce La
cC 2004
0Ce Ce La REE 55% REE
2.96 6.06 2.07 FeOOH
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Ce
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