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Relationship between Geology and Water Chemistry
Observed in Deep Wells in the Kanto Region
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Abstract

Relationship between water quality and geology in deep wells (bottom hole depths
ranging from GL-1,000 to -2,000m) in the Kanto region was studied mainly based on
published data. Four types of geology were investigated as representative host rock
geology for deep wells in the Kanto region. Characteristics in each geological unit are
summarized as follows. (1) Deep water in the uppermost Tertiary and lower Quaternary
Kazusa Group, host layer for Minami-Kanto gas field, is characterized by neutral pH,
sea-water equivalent high salinity, and high homogeneity. Among all geological units
herein studied, Kazusa Group has highest concentrations for Na®, Mg?", Cl~ and dis-
solved CO; species. On the contrary, SO,*~ concentration shows the lowest. Deep water
in Kazusa Group is explained as fossil sea water evolved in sedimentary sequence rich in
organic material with significant influences from microbes. (2) Deep water discharged
from granitic rocks is characterized by dilute and alkaline pH, with dissolved CO, species
as a dominant anion. This water is thought to be a water-rock interaction product mainly
buffered by calcite (CaCOs). This type of water is scattered even in the other host rock
geology. (3) Arakawa Group, Tertiary marine sediments mainly deposited in Kinugawa
graben, discharges deep water with neutral pH to slightly alkaline pH and relatively
higher salinity. This water seems fossil sea water origin but is much matured and may
be diluted as compared with that in Kazusa Group. (4) Yamizo Group, distributed in and
around Yamizo mountains, has at least two types of deep waters. One is similar to (2)
granitic rock types, the other is slightly alkaline with SO as a dominant anion.
Homogeneity of water quality is the lowest in the four geology types, which may be
related to wide range of host rock mineralogy and fracture-related hydrology.

Key words : Deep wells, Kanto region, basement depth, dominant anion, fossil sea water,
Minami-Kanto gas field.
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Fig. 3 Plots showing relationships between key-diagram and electric conductivity,
and key-diagram and pH.
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Fig. 4 Diagram showing dominant anion type on the two-dimensional space of pH
and total dissolved ion.
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Fig. 5 Spatial distribution of dominant anion types
in the eastern Kanto region.
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Fig. 6 Concentration patterns of major dissolved components for the Minami-Kanto gas field.
Thick line shows average. “epm” is equivalent per million (me/L).
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Fig. 7 Concentration patterns of major dissolved components for granitic rocks origin.
Thick line shows average. “epm” is equivalent per million (me/L).
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PAEFS T EBNh D, KEERROKEE LT, MEERTZHOZEZNEXmAE L, Cl°, Na©
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Fig. 8 Concentration patterns of major dissolved components for Arakawa Group origin.
Thick line shows average. “epm” is equivalent per million (me/L).
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Fig. 9 Concentration patterns of major dissolved components for Yamizo Group origin.
Thick line shows average. “epm” is equivalent per million (me/L).
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A v A4 HEE L, HAEOREMEEV., BEEEO KRS ERKES I RIGLIKEE L
THATZ 5, fEmaficitind 27K ERIE DK, FRIEHC/ B Eo—Hticbido on
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