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Rock-water interaction under biological activity observed in Senbutsu-do Cave, Hirao-dai Plateau,
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Abstract

The Senbutsu-do Cave is developed in Paleozoic limestone thermally
metamorphosed by Cretaceous granodiorite to the southeast of the
Hirao-dai Plateau, Kitakyushu City, southwest Japan.

Speleological studies on the basis of geology, mineralogy, geochemistry,
biology and physical geography have been made from 2002 to 2010.
Eight students of Fukuoka University joined this research project and
they prepared their graduation theses. The fieldwork was successively
developed around the Komori-jo Chamber in the middle of the cave to
elucidate origin and genesis of authigenic minerals in connection with
aquatic chemistry. The results obtained by them will be summarized as
follows: These minerals can be accounted for by varying conditions of
pH, [PO43_]and [Ca2+]. Data from chemical and/or mineralogical analysis
as well as field evidence indicate that bat guano, host limestone, igneous
rocks and volcanogenic sediments as origin and genesis of the minerals

highly controlled by rock-water interaction under biological activity.
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Minerals

Chemical formula

Site

anorthite-Na

CaAlzsizog - NaA151308

Uw (as volc. sed.)

berlinite AlIPO, Uw

calcite CaCOs4 Lf, Lw, Uw
crandallite CaAl;(PO,),(0OH) -5H,0 Uf,
fluorapatite ? Cas(PO,) ;(OHF) Uw
hydroxylapatite Cas(PO,) 3 (OH) Lw, Uf}, Uf,, Uw
leucophosphite K,Fe 2 (PO, ,(OH)»-9H,0 G, Uf,
magnesiohornblende Ca,(Mg,Fe?") ,Al(Si;Al) Oy (OHF), Uw (as dike)
matulaite CaAljg(POy) 15 (OH) 9y 28H,0 Uf,

monetite CaHPO, Uf,
purpurite ? (Mn,Fe)PO, Uf,

quartz SiO, G, Uw
reichellite ? (CaFe) (Fe,Al) (PO, »,(OHF), G
spheniscidite (NH4) Fey(PO,) 5 (OH) -2H,0 Uf,

strengite (Fe,Al) PO4-2H,0 Uf,
taranakite KAl (PO,) 3(OH) -9H,0 Uf,

variscite AlPO,-2H,0 Uw, Uf,
vashegyite 2A1,(POy) 3(OH) 3-27H,0 Uw
whitemoreite Fe*'Fe,>" (PO,) 5 (OH) 5+ 4H,0 Uw

G, guano; Lf, lower floor; Lw, lower wall; Uf;, upper floor; Ufy, upper floor adjacent to guano deposits, and Uw, upper wall.
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