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An approach to the study of carbonate cementation
from
the filling carbonate minerals of the megainterstice (spelean)

Naruhiko KasHmmA®

Abstract The purpose of this paper is to call attention to, and provide information
about occurrences of, carbonate minerals in the spelean environment that are equiva-
lent to the megainterstice in the sediments, and to discuss the presence of various pri-
mary carbonate minerals in the carbonate cement.

Recently, sixteen differrent carbonate minerals have been found from caves around
the world (Table 1).

The author was concerned with the mineralogy of the carbonate speleothems and
the studies of them by X-.ray diffraction analyses which revealed seven carbonate mi-
nerals as follows: calcite, Mg-calcite, aragonite, vaterite(?), protodolomite, dolomite and
hydromagnesite (Table 2).

From a megascopic point of view, the cracks, joints, faults and intergranular spaces
in the sediment can be consider to be the same as caves. The spelean formation (spe-
leothem) of carbonate minerals occurs under both the vadose zone and the phreatic
zone. Various mechanisms have been proposed to account for the precipitation of the
seven carbonate minerals such as those found under the freshwater environment.

Previous studies indicated that the transformation of an unstable and metastable car-
bonate mineral into cement on the diagenetical process, is a transformation into a stable
mineral.

On the other hand, by the present study it is clear that these seven differrent carbo-
nate minerals occur originally in the freshwater environment.

Such an approach to the carbonate cementation was possible, mainly owing to their
similar environmental conditions of precipitation, and to the variability in transforma-
tion of carbonate minerals from recent carbonate speleothem in caves, to diagenetical
carbonate cement in sediments.
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Table 1. Carbonates in spelean environment
in the world.

Aragonite Nesquehonite
Calcite Siderite
Vaterite Malachite
Monohydrocalcite Azurite
Dolomite Cerussite
Magnesite Smithonite
Huntite Hydrozincite
Hydromagnesite Aurichalcite
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Table 2. Ca-Mg carbonate speleo-mineral, occurrence, mother rock and geologic age of mother rock.
Abbrevation used : (occurrence) An, anthodite; Cr, crack filling; De, floor deposit;
Fl, flowstone; He, helictite; Po, powdery; Sc, stalactite; 'Sm, stalagmite.
(mother rock) Cg, conglomerate; dL, dolomitic limestone; Do, dolomite; Ls, limestone.
(geologic age) Cam, Cambrian; Car, Carboniferous; Crt, Cretaceous; Ord, Ordovician;
Per, Permian; Qur, Quarternary; Ter, Tertiary; Tri, Triassic; Unk, unknown.
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JAPAN
Awa-do cave L4 L4 Sc Ls Per
Diamond cave ® o o He Ls Per
Hurendo cave ® o o He Ls Per
Miyama-do cave L o An dL Car
Nanaore-do cave ® o o He Ls Per
Ryusen-shin-do cave e ® An Ls Tri
Shinzato-do cave L4 ® An Ls Qur
Tamaoki-no-ana cave L L] He Ls Qur
SOUTH KOREA
Baeg Yong-gul cave ] L] He Ls Ord
Geum Gang-gul cave ® ® ® L] He+Sc'Fl Ls Cam
Go Si-gul cave o ® Fl Ls Ord
Go Su Dong-gul cave e o o ® Fl-De Ls Ord
Hoan Seon-gul cave ° L4 e o o De Ls Cam
Seog Hwa-gul cave o o o e o o Po Ls Ord
Yeon Hwa-gul cave o ® Ft Ls Cam
Yong Dam-gul cave e ® He Ls Unk
YUGOSLAVIA
Lipska-peéina cave X L] Sc-SmFl Do Tri
Marijino Brezno cave L] ® Cr Cg Ter
Najdena-jama cave L ° ® ® | FlCr Ls Crt
Polo$ka-jama cave o o ¢ o o Fl De Ls Tri
Ravenska-jama cave L] e Sc:SmFt | Ls Tri
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Fig. 1. Carbonate minerals of the megainterstice.
Speleothems are named helictite, soda-straw and flowstone.
Diamond cave, Japan.

Fig. 2. Calcite crystals on cave walls.
Kogure-jama cave, Yugoslavia.
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Fig. 3. Close-up of aragonite speleothem showing frostwork
texture. Seog Hwa-gul cave, South Korea.

Fig. 4. Hydromagnesite speleothem on cave floor.
Najdena-jama cave, Yugoslavia.
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