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Supergene Arsenic-bearing Schwertmannite in Hydrothermal
Mineralization Zone of the Majeonri Formation, Geumsan, Korea
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Fig. 1. Outcrop of yellow-brown precipiates in the
Majeonri Formation of the Okcheon Belt, Boksu,
Geumsan.
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Fig. 2. Yellow-brown precipitates from the acid ef-
fluent from the weathering sulfide veins in the are-
nous limestone of Majeonri Formations, Moksori,
Boksu, Geumsan.
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Fig. 3. Weathering of sulfides to Fe sulfates. Back-scattered electron image of thin section. (a) quartz-
pyrite vein. (b) Pyrite dissolution and Fe-sulfate precipitation. (¢) Schwertmannite coatings and selective
dissolution of calcite in the underlying rock. Labels indicate the positions of electron microprobe chemical
analyses in Table 1. (d) As-bearing schwertmannite. Image magnified from c. (¢) EDS pattern of As-
bearing schwertmannite in d. (f) Calcite-arsenopyrite vein.
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Table 1. Electron microprobe analysis of yellow-brown precipitates

Oxide Al A2 A3 Ad Bl B2 B3 B4
FeO5 59.63 69.32 63.59 6791 61.23 68.95 68.49 67.35
SO, 5.48 6.59 7.47 527 263 6.35 6.76 6.57
As:0s 4.72 1.74 145 2.67 423 1.43 1.32 1.71
P20s 2.20 202 1.90 362 4.88 1.77 1.80 2.55
AlLOs 6.44 348 4.96 5.16 5.28 477 5.11 6.17
Si0; 3.60 0.72 0.69 0.82 3.56 0.89 0.85 0.86
K20 0.52 0.03 0.01 0.02 0.38 0.02 0.01 0.03
CaO 0.14 0.14 0.12 0.20 0.13 0.13 0.11 0.11
Total 82.72 84.04 80.19 85.66 8232 8432 84.46 85.34

Cation numbers per 60 anion charges (30 oxygens)

Fe 1226 14.57 13.70 13.86 12.83 14.40 14.19 13.67

S 113 1.38 1.60 1.07 0.55 1.32 1.40 1.33

As 0.68 0.25 0.22 0.38 0.62 0.21 0.19 0.24

P 0.51 048 0.46 0.83 1.15 0.42 0.42 0.58

Al 2.12 1.17 1.70 1.68 1.76 1.59 1.69 2.00

Si 0.99 0.20 0.20 0.22 0.99 0.25 0.23 0.23

K 0.18 0.01 0.00 0.01 0.14 0.01 0.00 0.01

Ca 0.04 0.04 0.04 0.06 0.04 0.04 0.03 0.03

Fe/S 10.9 10.6 8.5 129 234 109 102 10.3

Fe/(S+As) 6.8 8.9 7.5 9.6 11.0 9.4 8.9 8.7
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Fig. 4. Morphology of schwertmannite. (a) Globular aggregates of schwertmannite. SEM. (b) Short
nanofibers of schwertmannite of the globules magnified from a.(c), (d) TEM image of the aggregates of
schwertmannite nanofibers. (¢) Selected area electron diffraction pattern of the fibrous aggregates in d

showing ring patterns of schwertmannite. Unit in A.

Q: quartz
S: schwertmannite
Q Ca: calcite
Ch: chiorite
M: muscovite
Rd: rhodochrosite

Fig. 5. X-ray powder diffraction pattern of yellow-
brown precipitates.
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