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Abstract: Dark spherical particles occur embedded in a fine- to medium-grained sandstone (feldspathic wacke) layer
of the Late Cretaceous Saiki Subgroup of the Lower Shimanto Group in the Nishime area, southern Kyushu, and
those have been investigated through a combination of techniques, including optical and scanning electron
microscopy, electron probe microanalysis and Raman microscopy. The dark spherical particles are 10 to 50 um across
and look very much like “framboids”. The X-ray and Raman maps reveal that the dark spherical particles consist of
iron oxide namely hematite. Therefore, the dark spherical particles should be identified as “framboidal hematite”.
Previous studies proposed that the Fe-rich framboids represent replaced primary “framboidal pyrite”. However, we
could not find framboidal pyrite in all of the samples investigated and there is no trace of iron sulfide in the framboidal
hematite of this study. The results suggest that the framboidal hematite has not been replaced from pyrite but formed
directly in the sandstone layer. The dark spherical particles of this study exhibit a newly found unique occurrence of

framboidal hematite.
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Fig. 1. Regional geological setting of southern Kyushu. Geologic

boundaries are adapted and simplified from Teraoka [1].
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Fig. 2. Geologic map and cross-sections of the Nishime area. Modified after Katsumura and Yamamoto [10].
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Fig. 3. (a) Field photograph of the outcrop “US-4”. Black frames indicate the

4. FBAIKIRKIOEIR &S positions of the samples, US-4L. and US-4U. (b) Close-up photograph of central
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Fig. 4. (a) Photomicrograph of heavy mineral concentrate. Fig. 5. (a) Secondary electron image of a dark spherical
Abbreviations: Op = opaque mineral, Zr = zircon. (b) particle. (b) Reflected electron image of an aggregate of
Enlarged image of a dark spherical particle. dark spherical particles.
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Fig. 6. Photomicrographs taken by a reflecting microscope indicating occurrence of dark spherical particles. (a)
Scattered along a thin argillaceous layer (US-4U). (b) Embedded in a thin argillaceous layer (US-4U). (c)
Enbbedded in a space among the clasts (US-4U). (d) Embedded in a space among the clasts . Graphite (Gr) seen
in the bottom right of the view (US-4L).
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Fig. 7. Reflected electron image (top left of each set) and X-ray colour maps (for C, O, Mg, Al, Si, S, K, Ca and Fe) of dark
spherical particles in the sample US-4L. (a) Particles accompanied by graphite (See Fig. 6d). (b) Closely packed particles.
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Fig. 8. Representative results of Raman spectroscopy. (a) Reflecting microscope image of dark spherical particles in the sample
US-4L (See Fig. 6d and 7a). (b) Raman spectra from an area indicated by a reddish box in (a). (c) Reflecting microscope
image of dark spherical particles in the sample US-4L (See Fig. 7b). A thin yellow box indicates scanned area. (d) Raman
spectra from an area indicated by a reddish box in (c).
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