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Table 1. Classification of tephric materials according to the total silica

Rock types Si0, %
Acidic (Felsic)

Rhyolite 70

Dacite 70-62
Intermediate

Andesite 62-58

Basaltic andesite 58-53.5
Basic (Mafic)

Basalt 53.5-45

Table 2. Correlations between the content of SiO,(X) and those of the other

elements (Y) in tephric materials.

AlLLO; % Y= -0.242x + 30.92 R = —0.905%x
Fe,0, + FeO % Y = -0.347x + 27.83 R = -0.957%**
MgO % Y = -0.255 + 18.38 R =-0.926***
Ca0 % Y = -0.321x + 25.86 R=-0.967***
Na,0 % Y =0.097x — 2.58 R=0.869***
TiO, % Y= -0.014x+ 1.54 R= -0.546**
MO % Y =-0.0025x + 0.292 R= -0.571**
K,0 % Y= 0.032x ~— 0.82 R = 0.351
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Fig.1. Relationships between rock types of tephric materials and their mineralogy
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Fig.2. Profile sections of the soil from Towada tephras
1. Ninokura; 2. Kanutochidna; 3. Takko; 4. Sannohe; 5. Sarugoe; 6. Doronoki;

7. Banzo; 8, Yagi ; Ta, Towada — a ash; Tb. Towada- b ash; Ch, Chuseri ash;
Na, Nanbu ash; Ni, Ninokura ash; Hp. Hachinohe pumice
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Fig.3. Mineral map of surface soils of Tohoku Andisols
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Andisols in Tohoku, Japan

Sadaoc SHOJ1
Faculty of Agriculture,

Tohoku University, Japan
Abstract

Andisols are the major cultivated soils in Japan and are used for growing of
many upland crops, fruit trees and so on. Since the properties of tephras such as
volcanic ash, pumice and scoria greatly influence the genesis and properties of
Andisols, the classification of tephra is very important to grasp the proper-
ties of Andisols. We proposed a simple chemical classification based on the
total silica content because the total silica content has close relationships to the
contents of the other elements. According to this classification, most of tephras
form Tohoku are classified as rhyolite, dacite, or andesite. These tephras are
characterized by abundance of non-colored volcanic glass.

Tohoku Arx;jsols mostly belang to High Humic Andisols, Their genesis reflects
the repeated ash depositions and contribution of Miscanthus sinensis. According to
the clay mineralogy, Andisols in Tohoku are divided into two groups ; allophanic and
non-allophanic, Allophanic Andisols have the clay fractions dominated by allophane and
imoglite and form from basaltic tephras or from non-basaltic tephras under a weakly
leaching condition, On the other hand, non-allophanic Andisols shows abundance of 2:1
minerals and active Al consisting mainly of Al-humus complex. These soils form from
non-basaltic tephras under a strongly leaching condition,

Both allophanic and non-allophanic Andisols show unique physical and chemical
proprties such as low bulk density, high water retention, remarkable accumulation of
organic matter, large amounts of variable charges, high reactivity with fluoride and
phosphate, etc. However, there are some significant dissimilarities between the two
groups of Andisols.

Andisols have been ranked as one of unfertile soils mainly because of limitations
of chemical properties. However, since these limitations are easily relaxed by modern

agrothechniques, excellent physical properties of the soils should be estimated.
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