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Table 1. Measured contents of individual spherules

in ug'g'l, unless otherwise noted

MOKER 5800 m T KL v ¥ Sl HEfg Yel 613 D9
WA S HUMCHF . 90~300 um Ok e _weight (ug) 20.8 10.2 11.2
Bt . R TREMER Y A IR L. B A Na 245 £91 - -

\ R Mg - 701 + 282 .
HAWTERRTH B Z L 2R Lz 3 #EtT Si 177 + 39 515+ 188 308 4 90
bb, THb % PIXE WEIC L 0 ST L7 i 5 S 91 £ 26 1043 + 142 401 + 59
% Table 1 |29, PIXE (& WA Z LIk Cl 110 +£27 425 + 140 262 +53
D S E I T i INAATC Ca 4514119 3427+ 459 543 + 47
MATRETd » 72w > 1 LSO 13 T M ) ] 27085

et oo/ * LR Mn 208 + 32 378 + 89 466 + 87
ICBWTOOMTHETH S = L hbhot, Fe (%) 6.1+02% 95+03% 12.6+0.4 %
S, L0 ORI O 21TV, 248 Cu - 21+ 10 -
kD INAA TIEEET S = & BN A Zn T£2 49+9 104
F R MOEREIC LIRS 2 LIk Rb - - 55+21

. e . gl A Mo 17+£5 - -

O BEVEERRLERL O REIR O HT T2 7 E E e D He _ i 24110
FEGRR0 BB O HITBRA B R0 A B O MR & Pb 37+8 82 420 128 + 14

ToTWVW ZEEEZTWA,
2.2 RA4vAvAV/Da—)L

-: not determined
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Table 2. Measured contents of individual micro-manganese nodules in pg+ g'l,
unless otherwise noted

NO6 NYE7 NYE9 NYES MY-1
Weight (ug) 15.0 15.5 21.1 16.5 11.7
Na - 1561 £451 476 £209 - 4492 + 521
Mg - 766 £ 317 - 2571 + 885 2506 £ 650
Al 731 + 356 1028 + 264 1242 + 145 3970 £ 723 1627 + 285
Si 3184 +£320 4234 +270 5935 +£243 1.2+0.1* 8156 + 374
S 1361 £ 218 849 £ 146 180 =72 - 715 + 149
Cl 910+ 211 364 + 128 180 + 65 5198 £ 410 1033 £ 169
K 1506 £ 172 1167 £118 831 + 69 2565 + 334 1914 + 160
Ca 5126 £252 2040 £+ 160 1325+ 113 5940 £ 370 4529 +£226
Sc 631 £288 - - - -
Ti 411+ 74 342 + 62 1742 £ 76 1062 £134 2158 + 164
A% 116 £ 44 141 + 37 194 + 31 337 £78 -
Mn (%) 134+ 0.4 2.6+0.1 3.1+£0.1 17.4+0.5 9.9+03
Fe (%) 1.7+0.1 4845 + 168** 29+0.1 2.0+0.1 3.3+0.1
Co 514 £ 140 269 £ 76 604 £ 115 1335+ 266 520 + 84
Ni 2141 + 144 1576 + 97 483 £ 49 6176 + 345 1361 £ 72
Cu 4156 £ 210 1239 + 74 702 £ 53 6284 + 320 1462 + 65
Zn 873 £62 278 £ 24 233+ 22 1632 + 108 366 + 23
Br - - - - 22+7
Sr 101 £ 26 - 104 £ 16 146 + 36 172 £ 18
Zr - - 102 +£23 101 + 48 -
Mo 149 + 43 - 74 £20 227 £ 65 276 + 31
Pb 1132+ 115 186 + 34 906 + 78 722 £ 110 271 £ 38
*05, ** ug-g'l, -: not determined
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PIXE analysis of trace elements in cosmic dust and manganese nodule

S. Sekimoto. N. Osada, S. Cho, K. Takamiya, Y. Oki and S Shibata

Research Reactor Institute, Kyoto University

2-1010 Asashiro-nishi, Kumatori, Sennan, Osaka 590-0494, Japan

Abstract

Chemical compositions of spherule samples separated from deep sea sediment dredged off Hawaii island were
measured by instrumental neutron activation analysis (INAA) using Kyoto University Reactor (KUR). From their
chemical compositions, the origin of spherules was judged to be extraterrestrial or not. Additionally, the formation
mechanism of the extraterrestrial spherules was investigated on the basis of their chemical compositions. In this work,
PIXE analysis of trace elements in spherule samples was attempted to propose the criteria for judging the origin of
spherules and to discuss formation mechanism of them in further detail.

Micro manganese nodule samples which were able to be obtained from deep sea sediment were preliminarily
analyzed by PIXE. Based on the PIXE results and the contents of cosmogenic nuclides in those nodule samples, it is
suggested that formation mechanism and growth rate of those nodule samples can be investigated.
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