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Characteristics of phosphatization and its effects on the geochemical compositions of basalts from the Mid-Pacific

Mountains

WANG Shiqi', YE Xiantao'?, ZHANG Chuanlin', SHI Xuefa’

1. College of Oceanography, Hohai University, Nanjing 210098, China

2. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China

Abstract: Oceanic basalts are ideal samples in deciphering geodynamics, mantle heterogeneity, and magma origin and evolution. However, due
to its long-term interaction with the surrounding seawater, it is easy to undergo alteration and secondary alteration. Phosphatization is one of the
most common secondary alteration in oceanic basalts, which can affect the geochemical compositions of basalt and there is no effective method
to eliminate it yet. Therefore, it is important to evaluate the effect of phosphatization on the geochemical compositions of basalt. The mapping of
element distribution by energy spectrum surface scanning with energy dispersive spectrometer, and analyses of major and trace elements of the
phosphatized basalts from the Mid-Pacific Mountains were conducted. The elemental mapping shows that the phosphatization occurred mainly
around the vesicles and fissures of basalts. It metasomatized the early-formed carbonated matrix by which fine phosphate minerals were formed.
Phosphatization would change the major elements and trace elements of basalt. For example, phosphatization could decrease the contents of
MgO, Ca0, Na,0 and MnO, and increase the contents of K,0 and Fe,O;" in the basalt. Meanwhile, it also affected the compatible elements
(such as Cr, Co, Ni, etc.), large ion lithophile elements (Rb, Ba, Cs, etc.), and rare earth elements. It is noted that Al,O3, SiO,, and high field
strength elements (Nb, Ta, Zr, Hf and Ti) of the basalts are nearly unaffected the the phosphatization.

Key words: basalts; phosphatization; geochemical compositions; seamount groups; Mid-Pacific Mountains
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Fig.1 Location and bathymetric map of the Mid-Pacific Mountains

a: Mid-Pacific Mountains, b: the Jiugao guyot and Zitan guyot.
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Fig.3 Representative photomicrographs of the basalts (cross Nicols)

a-b: Basalts from Jiugao guyot, c-d: basalts from Zitan guyot.
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Table 1 Major elements of the Jiugao and Zitan basalts %

Al FEmSm Si0, TiO,  ALOs; Fe,0"  MnO  MgO CaO Na,O  K,O  P,0s LOI SUM
g

CWD16-1.1 49.80 2.29 17.75 12.77 0.07 291 3.16 1.31 1.95 0.57 7.43 100.01

CWD16-1.2 47.94 2.32 17.89 11.40 0.19 2.42 5.18 1.55 2.06 1.47 7.10 99.51

CWDI16-1.3 48.16 2.31 17.36 12.65 0.09 3.18 4.49 1.59 2.25 0.51 6.80 99.38

CWDI16-1.4 46.90 2.46 18.85 12.76 0.10 3.53 6.20 1.51 1.39 0.47 6.09 100.27

CWDI16-1.5 48.78 2.34 17.79 13.30 0.09 3.04 3.90 1.23 1.87 0.60 7.29 100.23

JLsgl; CWDI16-1.6 4867 239 18.29 12.21 0.11 3.05 375 142 206 032 718 9946
CWD16-2.1  47.56  2.43 18.15 13.61 0.07 234 314 1.08 18 071 839 9936
CWDI6-2.2 4885 243 17.21 14.19 0.04 250 2.94 1.01 242 052 787  99.98
CWD16-2.4 4829 246  18.58 11.49 0.19 335 6.26 1.63 129 038 594  99.84
CWD16-2.5  46.02  2.42 16.73 13.23 0.14 522 810 1.11 0.95 035 576  100.03
CWD16-2.6 4592  2.62 18.90 13.51 0.09 208  4.93 1.47 147 100 733 9930
CWDI10-2®  47.81 134 1513 12.57 0.10 7.58  7.98 188 082  0.08 458 9987
CWD10-3 4775 128 15.30 13.05 0.10 7.41 7.26 1.84 106 013 459  99.75
ikt CWDI12-1®0  51.03 1.30 15.20 14.19 0.02 2.88 4.88 1.86 3.57 0.41 479  100.13
CWD12-2 51.08  1.62 17.85 11.65 0.06 242 6.58 2.63 201 009 341 99.39
CWDI2-3® 5046 157 17.17 12.75 0.07 251 6.89 253 212 009 329  99.44
% - 4 i
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Table 2 Trace elements of the Jiugao and Zitan basalts

WL %S5 S¢ VvV C Co Ni Ga Rb St Y Zr Nb Cs Ba La Ce Pr Nd Sm Eu

CwWDle6-1.1 249 103 319 10 104 184 50.8 627 64.1 286 63.6 231 567 551 589 993 403 7.54 231

CwWDle6-1.2 21.5 118 321 259 180 185 453 763 109 288 658 1.6 1070 117 649 134 54 921 278
CWDIl16-1.3 26.7 135 359 203 135 18.1 479 782 663 305 643 156 688 654 619 11.7 47.6 876 2.67
CWDl6-1.4 281 212 350 241 113 179 349 735 44 320 69.1 139 601 47.1 642 9.7 391 755 24
CWDIl16-1.5 244 111 330 147 102 18.1 485 638 594 299 66.1 204 517 553 632 105 423 795 245
LI CWDIle6-1.6 254 156 335 22.6 124 185 432 704 434 314 685 143 579 46.1 602 938 38 7.25 226
CWDIl16-2.1 248 91 263 8.1 829 174 55 553 839 299 657 255 428 75.6 53.5 11.5 469 8.13 244
CWDIl16-2.2 249 120 326 5.67 57.6 144 569 499 107 329 67.7 237 427 973 52.6 179 746 13.7 3.92
CWDI16-24 26.6 159 356 249 146 174 31.1 758 52.1 314 663 131 627 52.7 656 102 413 7.79 248
CWDIl16-2.5 27.6 243 258 322 121 184 215 619 463 291 633 086 411 424 613 886 36 7.04 224

CWDl16-2.6 235 175 372 16.1 80.1 16.1 37.7 769 813 332 714 135 657 73.6 683 132 53.6 9.75 293

CWD10-2® 30.5 220 418 44.1 337 173 302 141 187 742 7.52 262 419 6.15 938 1.72 832 222 0.842

CWD10-3 293 187 495 445 297 173 379 142 228 714 7.13 327 435 889 9.61 194 921 238 0.87

gL CWDI2-1® 227 67 256 106 832 167 954 228 61.1 93 126 413 134 438 125 6.51 28.6 541 1.59

CWDI12-2 30.1 162 186 29.5 136 202 56 224 163 97.7 13.6 289 105 7.25 11.7 1.68 7.74 191 0.79

CWDI2-3@ 31 171 185 242 99 20 612 221 184 97 134 302 998 8 12.8 199 922 228 0875

Al FE%%5 Gd Tb Dy Ho Er Tm Yb Lu Hf Ta Pb Th U 8Eu 8Ce &Y (La/Sm)y YREE

CWDIl16-1.1 848 125 7.56 1.67 478 0.71 442 0.716 592 3.68 109 498 1.15 0.88 0.61 1.38 4.6 203.67

CWDl16-1.2 112 1.56 9.52 216 6.15 0.88 532 0863 589 383 166 495 1.04 0.84 039 1.84 7.99 298.94
CWDI16-1.3 9.73 141 828 1.76 4.88 0.714 4.4 0.696 6.2 3.89 137 521 1.04 0.88 0.54 1.33 4.7 229.9
CWDIl16-14 7.75 1.17 6.88 143 4.01 0.602 3.81 06 652 409 121 547 094 096 0.72 1.07 3.92 196.3
CWDIl16-1.5 8.7 129 7.65 1.66 4.75 0.71 445 0.727 6.12 382 20 506 09 09 0.63 1.27 4.38 211.64
JuL % #1L CWDI6-1.6 749 1.11 642 133 3.67 0535 3.33 0.522 643 403 177 54 084 094 0.7 1.13 4 187.6
CWDI16-2.1 9.82 139 839 193 545 0.791 4.84 0.792 624 3.85 152 487 1.12 0.83 044 1.59 5.85 231.47
CWD16-22 159 226 134 288 795 1.14 6.84 1.08 645 391 195 553 1.19 081 03 132 4.47 311.47
CWDIl16-2.4 822 121 7.07 149 4.11 0599 3.72 0.592 647 4.07 147 52 067 095 0.68 1.23 4.26 207.08
CWD16-2.5 738 1.12 6.54 139 3.87 0576 3.63 0.58 6.12 3.7 7.7 467 057 095 0.76 1.17 3.79 182.93

CWD16-2.6 109 159 958 2.1 593 0.87 535 0849 6.83 437 13.7 556 135 0.87 0.53 138 4.75 258.55

CWD10-2® 2.85 048 296 0.631 1.77 0261 1.61 0246 1.9 0475 1.03 0358 0.16 1.02 0.69 1.05 1.74 39.44

CWD10-3 3.1 0.514 32 0.699 194 0285 1.78 0.274 1.83 0.452 0.943 0.374 0.18 0.98 0.56 1.16 2.35 44.69

KB CWD12-10 7.02 0.982 5.94 1.33 3.68 0.517 3.04 0479 2.01 0752 9.07 0.67 042 079 0.18 1.66 5.09 121.4

CWDI12-2 232 0391 24 0526 149 0223 14 0216 239 0815 1.61 059 039 1.15 081 1.11 2.39 40.04

CWDI2-3@ 279 0.469 289 0.61 1.7 025 154 0237 236 0.776 138 0618 03 1.06 0.77 1.06 221 45.65

ME IR A N10°; SEu= Euny/(Smy x Gdy)*®, 8Ce= Cey/(Lay X Pry)*, 8Y=Yn/(Dyy X Hop)*-
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Fig.6  EDS (energy dispersive spectrometer) images around the vesicles of the Jiugao basalts

a: Photograph of plane-polarized light; b-c: photograph of BSE; d-i: EDS (backscattered electrons) images of Si, Al, Mg, Fe, Ca, and P.
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a: Photograph of plane-polarized light; b-c: photograph of BSE; d-i: EDS images of Si, Al, Mg, Fe, Ca, and P.
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