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Supplementary Figures and Tables for the article
“Tetrataenite in Terrestrial Rock” authored by B. Nayak and F. M. Meyer
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FIGURE 1. Back scattered electron image of tetrataenite crystal (white) occurring in a cavity

(partly filled by Fe-chlorite; black); the surrounding mineral is magnetite (grey).
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FIGURE 2. X-ray mapping in EPMA showing elemental distribution in and around the

tetrataenite crystal. Note the uniform distribution of Fe, Ni and Co in tetrataenite.
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Mineral

Chalcocite
Chamosite
Chromite
Magnetite
Hercynite
limenite
Rutile

FeO Mineral
Magnetite Chromite boundary
Spinel
Cu-Fe alloy
Others
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Mineral ¥ olume{%)

Chalcocite 0,00
Chamosite 80,93
Chromite 022
Magnetite 14,37
Hercy nite 0,48
llmenite 00
Rutile 0,00
FeQ Mineral 0o
Magnetite Chromite boundary 0,02
Spinel 2,30
Cu-Fe alloy 00
Others 1,66

FIGURE 3. Pseudo-color image of polished mount by QEMSCAN showing distribution of
various minerals in sample T1. Mineral quantitative vol.% is given in the inset table. Size of
the section is ~20mm X 20mm.
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Chalcocite 0,00
Chamosite 59,23
Chromite 1.76
Magnetite 35,48
Hercy nite 0,00
llmenite 0,11
Rutile 0,00
Spinel 0,00
FeQ Mineral 0,55
Magnetite Chromite boundary 0,37
Others 2,50

FIGURE 4. Pseudo-color image of polished mount by QEMSCAN showing distribution of
various minerals in sample T2. Mineral quantitative vol.% is given in the inset table. Size of
the section is ~20mm X 18mm.
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Il Others
Mineral ¥ olume{%)
Chalcocite 0,00
Charmosite 62,73
Chromite 0,88
Magnetite 31,44
Hercynite 0,00
llrmenite 0,00
Rutile 0,00
Spinel 0,00
FeQ Mineral 0,29
Magnetite Chromite boundarny 0,06
Others 4,59

FIGURE 5. Pseudo-color image of polished mount by QEMSCAN showing distribution of
various minerals in sample T3. Mineral quantitative vol.% is given in the inset table. Size of
the section is ~20mm X 20mm.
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Chalcocite 0,00
Chamosite 16,91
Chrornite 5,93
Magnetite 66,41
Hercy nite 0,00
lImenite 0,00
Rutile 0,00
Fel Mineral 2,50
Magnetite Chromite boundary 1,85
Spinel 0,04
Cu-Fe alloy 0,03
Others 6,33

FIGURE 6. Pseudo-color image of polished mount by QEMSCAN showing distribution of
various minerals in sample T4. Mineral quantitative vol.% is given in the inset table. Size of
the section is ~20mm X 20mm.
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Chamosite
Chromite
Magnetite
Hercynite
limenite
Rutile
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Magnetite Chromite boundary
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Chalcocite 0,00
Chamosite 92,21
Chromite 0,74
Magnetite 5,47
Hercy nite 0,00
limenite 0,09
Rutile 0,00
FeQ Mineral 0,03
Magnetite Chromite boundary 0,06
Spinel 0,25
Cu-Fe alloy 0,00
Others 1,15

FIGURE 7. Pseudo-color image of polished mount by QEMSCAN showing distribution of
various minerals in sample T5. Mineral quantitative vol.% is given in the inset table. Size of
the section is ~20mm X 20mm.

FIGURE 8. Occurrence of chalcocite (the two bigger inclusions with high reflectance) within
magnetite (brownish). The tiny inclusions are either CuFe alloys or CuFe sulfides. Plane
polarized reflected light. The grey-black portions are Fe-chlorite (chamosite).
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FIGURE 9. Occurrence of CuFe alloys (~93 wt.% Cu and ~7 wt.% Fe) within altered Cr-Al
spinels. The groundmass consists mainly of Fe-chlorite. Plane polarized reflected light.
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FIGURE 10. Phase diagram derived from PERPLEX program showing P-T stability fields for

different assemblages. Chl = chlorite; Ol = olivine; fCrm = ferrochromite; fBr = ferrobrucite;

Br = brucite; CrSp = chromespinel. At a pressure of 1Kb and a temperature of smaller c. 290

°C, the model predicts that olivine is no longer stable. The stable assemblage is chlorite,

ferrochromite, and ferrobrucite. In the studied samples we have not recorded ferrobrucite in

the stable low —T assemblage.
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TABLE 1. Chemical composition of Fe-chlorite (chamosite) measured by EPMA

Sample MgO Na20 Ca0 K20 MnO Al203 TiO2 Cl FeO SiO2 Cr203 NiO
™ Min. 0.52 0.04 0.03 0.00 0.18  20.28 0.73 0.00 37.78 1042 2.50 0.22
Max. 0.90 0.07 0.30 0.01 0.29 26.33 1.95 0.02 5169 17.37 4.48 0.33
(n=11)  Avg. 0.70 0.06 0.07 0.00 0.22  23.47 1.23 0.01 4149 14.76 3.43 0.27
T2 Min. 0.76 0.00 0.01 0.00 0.27 10.63 0.00 0.00 38.57 19.91 0.25 0.17
Max. 1.88 0.07 0.13 0.04 0.74  15.82 0.17 0.02 4280 2557 7.29 0.53
(n=14)  Avg. 1.28 0.02 0.05 0.01 0.46 14.00 0.07 0.00 4111 2235 2.66 0.37
T3 Min. 1.82 0.00 0.01 0.00 0.57 21.15 0.00 0.00 37.43 20.06 1.05 0.20
Max. 2.53 0.05 0.07 0.03 0.73  23.29 0.47 0.03 40.14 2268 3.72 0.34
(n=17)  Avg. 2.04 0.03 0.04 0.01 0.66  22.33 0.23 0.01 39.07 21.04 2.00 0.26
T4 Min. 3.22 0.01 0.10 0.00 0.17 8.66 0.00 0.03 17.82 18.67 2.22 1.32
Max. 8.49 0.06 0.57 0.16 0.34 14.52 0.08 0.19 4264 32.69 6.37 2.91
(n=11)  Avg. 5.01 0.04 0.33 0.08 0.25 12.53 0.01 0.11  23.88  28.09 3.36 213
T5 Min. 0.34 0.00 0.00 0.00 0.11 16.06 0.06 0.00 3857 16.84 3.65 0.13
Max. 0.60 0.04 0.09 0.01 0.24 21.46 1.61 0.01 4379 21.86 5.91 0.24
(n=15)  Avg. 0.46 0.02 0.03 0.00 0.16  18.66 0.73 0.00 41.56  19.35 4.75 0.19
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TABLE 2. Chemical composition of chrome-spinel measured by EPMA

Sample Si0D2 P205 Ti02 CaO FeO AI203 Cr203 MgO  MnO NiO Cu20  ZnO
™ Min. 000 000 026 000 3015 1026 2111 020 031 009 000  0.16
Max. 009 000 144 023 4848 3530 3352 897 168 017 003 436
("=6) Avg. 005 000 064 005 3724 2754 2669 656 057 043 001  1.08
T2 Min. 000 000 039 000 3277 1432 3537 694 038 007 000  0.18
Max. 002 001 075 000 37.54 2124 4349 938 049 011 002 024
("=7)  Avg. 001 001 046 000 3517 1633 4000 7.83 045 009 001  0.21
T Min. 000 000 029 000 3260 1687 3642 551 042 005 000  0.14
Max. 002 002 063 001 3712 2013 4057 871 048 010 002 063
("=6) Avg. 001 001 042 000 3400 1856 3859  7.80 046  0.08 001  0.30
T Min. 000 000 031 000 3157 1076 4381 492 041 011 000  0.16
Max. 005 002 044 001 3951 1639 4762 892 055 014 002  0.20
("=8)  Avg. 002 000 037 000 3517 1278 4546 618 047 043 001 0.9
TS Min. 000 000 025 000 2948 1702 3232 477 032 006 000  0.14
Max. 005 001 046 001 3857 2010 3979 928 050 012 003 053

(n=7)

Avg. 0.02 0.00 0.35 0.00 34.04 21.73 36.46 7.02 0.41 0.08 0.01 0.28
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TABLE 3. Chemical composition of magnetite measured by EPMA

Sample
Si02  P205 Ti02 CaO  FeO AI203 Cr203 MgO0 MnO _ NiO Cu20 _ ZnO
™  Min. 000 000 072 000 738 000 065 000 007 000 000  0.00
Max. 008 001 673 059 0047 1344 1307 083 060 019 041  0.11
(=6)  Avg. 006 000 254 014 8201 450 441 032 025 007 008  0.03
T2 Min. 033 000 005 000 8301 007 007 000 018 009 000  0.00
Max. 501 003 071 005 9220 352 252 038 040 018 002 002
("=7)  Avg. 228 001 029 003 8915 086 122 009 028 013 001  0.01
T Min. 103 000 087 000 87.34 091 118 006 005 002 000  0.00
Max. 156 005 231 019 9055 177 194 015 026 005 002  0.01
(=6)  Avg. 135 001 141 006 88290 121 155 009 014 003 001 0.0
T Min. 042 000 000 000 8542 013 048 002 044 033 000  0.00
Max. 110 004 005 002 9204 18 340 075 143 052 002  0.04
("=8)  Avg. 080 002 003 001 9011 042 104 021 075 039 001  0.01
TS Min. 112 000 005 000 8467 040 026 000 005 002 000  0.00
Max. 307 002 145 025 9149 213 256 006 012 015 003  0.02
(0=12)  Avg. 195 001 071 010 8842 137 146 002 008 009 001  0.01






