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Abstract

In order to explore the effect of the paleoredox environment change on Te concentration and the enrichment
mechanism of Tein Co-rich crusts, the authors studied the geochemical characteristics of 68 crust samples from
different geographic locations and different seamounts in the Pacific Oeean. The results show that Te content of
the crusts varies from 13. 4X 10 ®to 115 8X 10 ® with a mean content of 50X 10 °. Te exhibits a positive cor-
relation with Mn/Fe with a correlation coefficient of 0. 51, a negative correlation with Fe with a correlation coef-
ficient of — 0. 61, and similar geochemical features to Co. It is found that the change of paleoredox environment
is an important factor which controls Te content variation in the crusts. Ce anomaly which reflects the change of

paleoredox environment varies with Te content simultaneously, and Te content will decrease with the reduction
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of oxidation extent. Based on systematic research and analysis, the authors consider that the enrichment mecha-

nism of Te in the crustsis mainly controlled by the M n/Fe ratio of the crusts, and the enrichment mechanism of

Te in the crusts would be related to a kind of surface com plexes mode on 3MnO> in addition of the absorption of

Te on the slightly positively charged FeOOH colloid in seaw ater. It is also held that the modes of occurrence of

Te-dominant species that enter the crusts and their enrichment mechanism in different paleo-oceanographic envi-

ronments should be further studied.

Key words : geochemistry, Pacific Ocean, Co-rich crusts, geochemical characteristics of Te element, en-

richment mechanism
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Fig. 1 Sampling location of the crusts in the study area
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Table 1 Correlation coefficient matrices between Te and major elements in the crusts from the study area ( n— 68)
Te Mn Fe Ni Co Cu Al P Ba Ce MwFe
1. 000
—0.681 1.000
0.286 —0.306 1.000
Te —0.190 0.098 —0.287 1.000
Mn 0.470 —0.424 0.098 0.364 1.000
Fe —0.257 0.198 0.259 —0.605 —0.625 1.000
Ni 0.392 —0.345 —0.130 0.458 0.816 —0.811 1.000
Co 0.421 —0.318 0.162 0.294 0.791 —0.510 0.723 1. 000
Cu —0.034 —0.025 0.200 0.224 0.038 —0.293 0.146 —0.207 1.000
Al —0.600 0.509 —0.219 —0.274 —0.800 0.484 —0.567 —0.652 0.016 1. 000
P —0.074 0.114 —0.379 0.407 0.031 —0.494 0.090 —0.184 0.228 —0.165 1.000
Ba 0.292 —0.380 0.075 0.344 0.201 —0.288 0.292 —0.106 0.569 —0.253 0.352 1.000
Ce 0.241 —0.002 0.243 0.473 0.190 —0.273 0.084 0.050 0.412 —0.378 0.365 0.503 1. 000
Mw Fe 0.377 —0.319 —0.127 0.511 0.860 —0.889 0.936 0.710 0.173 —0.654 0.279 0.306 0.203 1. 000
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2 . Te ( Hein etal.. 2003b)
Table 2 Correlation coefficient matrices between Te and major elements in the crusts from the Atlantic West-central Pacific
and North American Margin (after Hein et al., 2003b)
(n=19)
Fe Mn Al P Te Co Ni
Mn 0. 187 1
Al 0. 169 —0.442 1
P — 0. 647 —0.169 —0.323 1
Te —0.065 0. 756 —0.488 0. 149 1
Co 0.241 0. 704 —0.556 —0.059 — 0. 846 1
Ni —0.531 0.29 0 0. 202 0. 246 0. 171 1
(n=43)
Fe Mn Al P Te Co Ni
Mn 0. 531 1
Al 0. 663 0.038 1
P —0.186 —0.227 —0.062 1
Te 0. 361 0. 304 0. 143 0. 276 1
Co —0.19%4 0. 364 —0.291 —0.492 —0.036 1
Ni —0.278 0. 306 —0.36 —0.186 —0.194 0. 073 1
(n=28)
Fe Mn Al P Te Co Ni
Mn 0. 025 1
Al 0. 344 —0.617 1
P 0. 646 0.016 —0.152 1
Te 0.768 0.298 0.111 0.29 1
Co —0. 166 0.8 —0.776 0. 307 —0.037 1
Ni — 0. 638 0. 62 —0.477 —0.678 —0.25 0. 408 1
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Fig. 2 Relationship between Te, Co elements and Mw/ Fe, Fe respectively in the crusts from the study area
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Table 3 Ratios of average concentrations of elements ,
in different materials
Mn/Fe Fe/Te Mn/Te Co/Te Ce/Te Ce
1.32 4300 5200 140 20 ’
Mid-Pacific 1.45 2000 3000 117 17.4 ’ N
Magellan .42 2300 3300 73 16 Ce, (Ce ) REE
Magellan 1.59 3800 6000 160 20 ,
0.08 40000 3000 65 100
Ce
0.5 9.3 45 2 4.7
? s Baturin(2007b). ’ A
0.710 —0.510 Wright (1987)
Te Mn/Fe Fe ’ Ce
2 Te. Co Mn/Fe h ’
Fe 2 Te Decarlo(1991)
Schum ann
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Table4 Rare earth, Te and Ba Al element compositions as well as Ce * in the crusts fram the study area

w(B)/107° w®B)/ % )

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Te Ba Al e
CHDD46-1 295 578 55.5 242 50.9 12.5 55.9 9.0 55.0 11.3 33.3 4.7 30.3 4.7 42.5 0.15 1.44 1.06
CHDD50 342 734 72.1 309 67.6 16.3 69.6 11.1 65.2 13.0 37.3 5.2 33.4 5.0 44.0 0.13 0.84 1.1
CHIDO1 314 979 69.2 295 66.1 15.9 66.8 10.7 61.8 12.1 34.5 4.8 30.8 4.6 354 0.14 1.66 1.57
CHIDO0O4 275 597 58.2 254 56.3 13.6 57.3 9.0 53.7 10.4 30.3 4.3 27.3 4.2 28.9 0.14 2.31 1.12
CHJD13 302 770 62.3 265 57.3 13.8 58.1 9.5 55.6 11.0 31.7 4.5 29.4 4.5 34.6 0.16 1.13 1.33
CHKDO5 356 715 72.0 314 66.6 16.5 70.9 11.3 68.0 13.7 39.3 5.4 351 53 36.5 0.15 0.96 1.05
CHKDO6 242 485 45.1 195 40.8 10.3 46.1 7.3 46.4 9.9 29.1 4.2 26.8 4.2 34.7 0.14 2.02 1.09
fCHED47-¢ 305 678 59.2 259 55.2 13.5 60.8 9.5 58.0 12.0 34.7 4.9 32.2 50 386 0.15 1.52 1.19
fCHED47-b 273 1001 51.5 215 46.0 11.3 48.3 7.8 46.6 9.8 28.8 4.2 27.5 4.3 80.7 0.21 2.41 1.98
fCHED47-a 366 1293 58.8 240 44.8 10.6 47.2 7.6 45.7 9.9 29.9 4.3 27.4 4.3 43.9 0.26 0.43 2.04
fCHKDO3¢ 303 678 59.3 257 54.7 13.6 53.3 9.8 56.0 11.8 34.9 4.9 30.6 4.8 34.3 0.12 1.54 1.19
fCHKDO3-b 252 946 53.4 224 48.4 11.4 47.5 7.8 455 9.0 26.2 3.7 23.5 3.5 80.1 0.19 0.85 1.93
fCHKDO3-a 348 1232 63.1 274 55.7 13.7 63.5 9.8 60.1 13.1 39.3 5.4 347 5.4 87.3 0.27 0.33 1.95
fCHO6D-¢ 304 742 50.0 218 45.0 12.0 53.0 84 46.0 9.3 24.0 3.8 22.0 3.6 453 0.13 1.31 1.4
fCHO6D-b 254 872 41.0 167 34.0 9.0 43.0 6.4 37.0 7.5 19.0 3.1 20.0 3.3 77.5 0.18 1.27 1.98
fCHO6D-a 320 1473 46.0 192 40.0 10.0 51.0 7.0 40.0 83 22.0 3.4 22.0 3.5 985 0.25 0.98 2.77
fCH15D-¢ 305 675 52.0 233 45.0 11.0 52.0 &1 48.0 .5 250 3.9 240 3.6 42.9 0.14 0.43 1.25
fCH15D-b 294 849 53.0 205 44.0 11.0 50.0 7.6 44.0 8.2 21.0 3.5 20.0 3.3 61.6 0.18 0.85 1.59
fCH15D-a 273 1056 44.0 174 36.0 9.5 45.0 6.5 38.0 7.6 20.0 3.1 19.0 3.1 68.5 0.21 0.49 2.23
fCHHDS5%¢ 259 596 42.0 177 35.0 14.0 45.0 6.9 40.0 85 22.0 3.6 21.0 3.6 47.1 0.13 0.79 1.32
fCHHD59-b 257 746 43.0 163 37.0 9.4 46.0 6.2 36.0 9.0 24.0 2.8 16.0 2.9 68.7 0.17 0.99 1.65
fCHHDS5%a 290 982 39.0 176 33.0 9.0 49.0 6.7 40.0 9.4 24.0 3.8 24.0 4.2 57.5 0.17 0.55 2.09
fCHHD60A-¢ 292 826 60.6 262 40.5 11.4 52.0 85 53.1 10.7 29.7 3.5 20.3 1.0 55.3 0.15 0.52 1.47
fCHHD60A-b 231 986 50.9 175 37.0 12.0 50.6 7.7 52.4 8.7 23.9 3.6 34.8 3.9 89.0 0.18 1.23 2.15
fCHHD60A-a 267 1398 42.8 170 38.2 10.6 43.5 4.4 249 7.9 16.5 0.7 18.0 1.9 111 0.23 0.18 3.03
fCHID29-¢ 263 893 47.4 194 38.0 10.7 33.0 6.1 36.3 9.5 28.8 2.9 33.7 3.3 60.0 0.17 1.68 1.87
fCHID29-b 210 1081 43.1 146 35.7 10.4 32.0 5.8 36.4 10.7 27.4 3.2 29.6 4.5 84.6 0.29 3.08 2.68
fCHID29-a 339 1398 42.7 163 27.4 4.9 352 4.5 30.0 12.8 36.0 3.9 32.4 55 56.7 0.26 0.67 2.6
CH18D-1A 285 770 49.0 187 34.0 10.0 53.0 81 450 9.8 250 3.6 230 3.5 49.5 0.15 2.09 1.52
CH20D 316 787 58.0 235 50.0 13.0 60.0 10.0 53.0 11.0 26.0 3.5 23.0 3.8 359 0.12 2.24 1.36
CH40D 388 838 66.0 279 57.0 15.0 74.0 12.0 66.0 13.0 32.0 4.7 28.0 4.6 36.9 0.15 1.09 1.22
CHD D42 392 927 65.0 285 59.0 15.0 74.0 12.0 66.0 13.0 32.0 4.5 27.0 4.4 43.8 0.14 0.76 1.35
CH27D 365 1177 72.0 255 51.0 14.0 65.0 11.0 58.0 12.0 30.0 4.4 26.0 4.3 86.5 0.16 0.76 1.71
CH30D-2A 307 575 55.0 208 43.0 11.0 57.0 9.0 49.0 10.0 26.0 4.0 24.0 3.8 41.8 0.12 1.48 1.04
CHHD56 310 923 45.0 194 37.0 10.0 50.0 &1 48.0 10.0 27.0 4.0 24.0 3.9 66.5 0.19 0.93 1.79
CHHD58- 1 258 883 46.0 156 29.0 7.9 43.0 7.2 39.0 8.4 22.0 3.3 20.0 3.3 845 0.18 0.45 1.9

CHO6DC 286 796 39.3 193 37.7 9.9 47.0 7.2 47.8 9.3 25.4 3.4 21.9 3.4 841 0.17 1.18 1.
CHO5DB 304 732 44.0 216 43.5 11.5 54.9 85 53.3 10.3 27.6 3.9 23.4 3.8 34.0 0.13 1.22 1.45
CH14DB 252 574 33.6 162 31.7 8.6 41.0 6.2 37.3 81 234 3.0 20.1 2.9 52.8 0.16 1.14 1.41
CHI5DA 294 700 44.6 206 41.3 10.9 49.5 7.6 54.4 9.6 26.1 3.6 21.7 3.5 47.0 0.17 0.67 1.41
CHHD 66 213 818 37.0 176 26.6 9.0 42.2 5.8 41.3 7.6 24.1 3.2 209 2.7 72.6 0.14 1.1 2.15
CHHD 68 222 958 46.7 162 29.6 8.8 40.4 5.4 43.0 6.6 25.0 3.0 257 3.5 71.8 0.20 0.36 2.22
CHHD 72 300 1104 45.5 210 37.2 9.2 47.3 6.3 37.6 7.0 29.7 2.2 22.0 1.4 91.8 0.20 0.85 2.17
CHHD 75 298 1154 72.5 278 48.8 17.1 52.5 7.0 50.5 9.5 22.3 4.0 27.0 4.3 61.3 0.16 0.56 1.86
CHID 21 218 1029 43.3 157 30.2 11.2 38.2 5.0 355 6.5 18.2 2.3 185 0.4 81.9 0.21 1.24 2.5
CHKD 11B 209 1010 37.1 166 33.7 8.7 21.3 4.2 23.3 6.8 29.5 2.5 18.2 3.3 64.1 0.19 1.8 2.68
CHKD 13 230 795 39.8 191 29.7 10.6 48.7 7.4 32.0 8.0 32.2 3.2 358 4.6 71.1 0.16 2.42 1.94
CHKD 16 304 605 49.1 205 37.0 12.4 40.0 5.8 32.5 11.7 38.1 6.0 29.8 5.2 355 0.13 1.8 1.15
CHKD I18A 278 926 53.0 200 38.8 10.1 32.7 5.7 39.2 9.4 30.0 2.0 260 4.9 63.3 0.16 0.99 1.79
CHKD 20 286 1145 54.3 282 49.0 13.4 72.7 7.1 60.8 8.3 34.0 50 40.3 6.9 36.3 0.19 1.67 2.16

*
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