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Mineralogical Studies of Paddy Soils in and around Kyoto City
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Table 1 Localities and parent materials of sample soils
Soi 1‘ ) ' Sampling Yi().ld of
Locality Parent matecrial . rice
numbeor! | site Kg/10a
A Nakabayashi, Shizuichi,  Colluvial deposit of Paleozoic shale or chert profile  350~400
Sakvo'ku
I Bessho, Tanase, Colluvial deposit of granitic rock with ibid 300
Sakyo-ku volcanic ashes
C Negoya, Fushimi ku Alluvial deposit transported by River Kamo, ibid 450
Takano and Shira
D Chogondo, Trushimi ku Alluvial deposit transported by River Kastura idid 450

Iz Rinri, Omiya, Kita ku Dilluvial deposit

ibid 400~450

I IZnashi, Tushimi ku Alluvial deposit transported by River ibid 300
Yamashina
G ITanazono, [wakura, Alluvial fan deposit of paleozoic shale surface 520
Sakyo ku or chert
H Hazukashi, IFushimi-ku Alluvial deposit transported by River ibid H-1 500
Katsura 11-2 420
[ Ichijoji, Sakyo ku Alluvial fan deposit of granite ibid 400
J Kitashirakawa, ibid ibid 300
Sakyo-ku
K Nagano Alluvial deposit ibid 520
I, Ishikawa ibid ibid 520
M Gifu ibid ibid 410
N Tokushima ibid ibid —
0] Kyoto Dilluvial deposit ibid 430
P Tochigi ibid ibid —

(volcanic ashcs)
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Table 2 Some propertics of surface soils

Total

Soil . pH1,0)
ber I'exture 1:9 carbon
B ) %
A [Loam 1.7 2.32
B L.oam 5.6 6.01
C Clay  loam 4.7 1.68
D Clayv loam 1.9 1.68
B Sandy loam 1.9 2.14
[ Clay loam 2.09
G Clay  loam 3.31
-1 Clay  loam 2.29
-2 Clay  loam 2.16
| Sandy loam 4.38
] Sandy loam 5.7 1.30
K [.oam 1.8 1.03
I Clay loam 4. 1.30
\Y| Clay loam 4. 1.16
N Sandy loam A7 1.08
O Sandy  loam 4.5 2.03
5]

K Clay  loam .1 5.73

5 Cuke 30k V 10MA, %Y & 1°-0.0006"" —1°
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4 = 2 =% 17em, Scale Factor 4, Multiplier 1,
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Table 3 Minecralogical compositions of fine sand fractions

of paddy soils throughout profiles

Soil Depth o K-Feld- Micas* Heavy minerals [sotropic
number cm Quartz - Plagioclase spar (~h?;“l(_1. . lrans OpaqueR * minerals*rrk
e o lorites 1 ropek* paque minerats
A—1 0~15 63 24 3 1 9

2 15~25 18 40 1 3 5
3 25~30 42 A4 5 5)
6 55~ 38 45 6 6 5
B—1 0~21 32 6 6 25 10 14
2 21~30 35 6 30 12 13
3 30~42 35 8 7 30 13 13
4 42~70 30 12 5 20 10 21
c—1 0~16 40 A7 9 9 1 3
3 30~48 39 A7 10 10 1 3
5 72~80 39 A7 10 10 2 3
D—1 0~15 43 43 4 3 3 ]
3 20~27 42 42 6 3 3 2
4 27~35 41 41 6 3 3 2
5 35~40 11 A1 6 3 2
7 50~65 41 11 i 3 2
E—1 0~14 45 42 4 1 1 1 5
2 14~20 43 42 2 2 2 2 5
3 20~27 44 43 2 2 1 3
4 27~37 45 43 3 1 1 2
5 37~39 46 43 2 2 2 4 4
6 39~46 47 40 2 z 1 4
7 46~ A7 40 2 2 1 1
F—1 0~15 49 38 11 3 2 3
2 15~20 49 35 8 3 2 2
20~42 49 35 8 3 2 2
4 42~ 43 43 8 2 2 2
* contain biotite, muscovite, hydrous micas
*k ampyboles, pyroxenes, sphene, zircon, rutile, apatile, tourmaline, epidotes and ete.
Fokx magnetite and ilumenite
*ohokk voleanic glass and plant opal
Table 4 Mineralogical Compositions of heavy fraction in medium fine sand fraction

(0.1~0.05mm) of some paddy soils throughout profiles

> S— S i
Amphyboles  Pyroxenes Sphene Garnet  Tourmalin Magnetite  Monazite Others
number Rutile
B—1 84 9 3 0.5 0.5 y 1 1
2 83 9 3 0.5 1 2 1 0.5
84 9 3.5 0.5 1 1 1 1

80 13 2 1 1 1.5 0.5 0.5
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Table 4
Soil 7
Amphyboles  Pyroxenes  Sphene
number
[i—1 51 15 A
3 53 17 A
1 H0 21 7
7 51 24 4
Soil A

HHhem~

Soil C
(0~16cm

30~48cm

Soil D

0~15¢m

50~65cm

Soil E
(O~14cm

27~37cm

Soil F

0~15cm

.
dZem~

15 10 5
20

Iig. 2a X ray dilfraction patlterns of
defferated Ca-clavs (air dried)
of profile samples

(T3 = =

F16%

continued
Garncet Zircon Rutile  Magnectite Others
1 1 1 17 10
1 1.5 1.5 8 4
2 0.5 1 12.5 6
2 0.5 1 15 2.5
Soil TI-I
Na-Clay

Soil G
Na-Clay

Soil 1
Na-Clay

Soil ]
Na-Clay

Soil K
H-Clay

Soil L

IT-Clay
Soil M

H-Clay

Soil N
H-Clay

Soil O
H-Clay

Fig 2b X-ray diffraction patterns of
defferate clays of surface

soils
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Fig. 3 Differential thermal curves of Ca-saturated clays of paddy soils
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Fig. 4 Infrared adsption spectra of Ca-saturated clay of paddy soils
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Table 5 Chemical compositions and cation exchange capacities of Ca-clay
fractions of some paddy soil throughout profiles
Soil , Ignition $i0, _Si0, _ Free Oxides  CBC
ey Moisture T T Si0; ALO;  Fe0p MgO KiO /M/;/ﬁ % M
) - A’ai 2 f’vr AlO4 I\(‘ZQS 710(7)57
per cent of ignited basis air dry basis
B*—1 16.80 50.04 38.55 8.156 0.51 1.9 2.21 1.94
2 16.37 44.28 39.32 11.87 0.56 2.44 1.91 1.61
3 15.85 45.72 38.99 10.88 0.56 2.46 1.99 1.69 33.0
per cent of oven dry basis
D—1 5.35 8.66 45.21 28.41 9.04 0.46 3.52 2.70 2.25 3.04 4.14 16.9
3 4.76 9.02 46.21 28.35 8.97 0.78 3.86 2.73 2.28 3.88 4.34 20.7
4 4.53 9.00 45.73 28.56 8.49 0.76 3.81 2.63 2.23
5 4.30 9.37 48.02 29.47 7.95 0.51 3.50 2.71 2.31
7 3.88 9.02 44,52 31.93 6.79 0.50 3.58 2.37 2.09 1.32 2.46 20.5
E—1 4,02 9.89 44.27 27.64 6.92 0.66 3.42 2.73 2,35 1.22 3.20 13.6
2 4.52 9.71 42.80 28.77 10.12 0.68 4.04 2.53 2.06 3.00 6.14
4 5.21 8.20  43.15 29.81 8.61 0.46 4.28 2.46 2.08 19.5
o 5.14 6.89 42,56 29.17 11.11 0.62 4.08 2.48 1.99
7 5.45  8.06 42.15 30.42 9.76 0.47 4.00 2.36 1.95
r—1 4.06 12.24 38.40 27.43 12.31 1.22 3.8 2.38 1.85 3.22 8.34 16.3
2 4.41 11.32  40.98 30.82 6.72 1.49 3.62 2.32 2.03
4 5.51 13.83 38.23  28.23 8.54 0.63 3.48 2.31 1.94 2.76 3.7 18.9

* H-Clays are analysed

Table 5 Glycerol retentions of clay fractions
of some paddy soils

) Glycerol retention
Soil number .
9, of oven dry basis

A—1 1.4
4 4.2
c—1 3.3
3 3.8
D—1 2.5
3 2.2

7 3.1
E— 2.1
3 3.9
r—1 2.3
4 2.2

G 2.9
H—1 3.4
I 2.4
K 6.5
L 10.3
M 2.4
N 0.3
0] 2.2
P 3.2
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Table 7
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Mineralogical characteristics of some paddy soils

L primary minerals
Soil number

Dominant Medium
A Qu, Pl
B Qu, K-I', Bi Am, VG
C Qu, PI
D ibid
: ibid
I ibid
G ibid
H—1 ibid
H—2 ibid
11 Qu, K-F Bi
J ibid ibid
K Qu, Pl Am, Py
L ibid ibid
M
N Chl Pl
0 Qu, Pl
P

VG, PO Pl, Py

Dominant

Secondary minerals
Accesary

Mt, Ha 14A. 11 Decrease of Mt in
surface soil
Increase of All and

Ha, All, Gib 14A

Gib in surface soil

ibid Small amount of

11, 14A, 1la ]
r Gib are found in
ibid surface soil
ibid

14A Ha

11, 14A 1a

ibid

Ha, 14A I, Gib
ibid ibid

Mt Ha

ibid

14A.1, Ha
Chl

Ha, 14A, 11
All

Vr, Ha, 11

Qu : quartz, Pl : plagioolase, K-F : orthoclase and microcline, Bi: biotite, Am: amphyboles,

Py : pyroxenes, Chl : chlorite, VG
Mt : Montmorillonite, Vr :
miculite)

Ha : Halloysite, All :
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Vermiculite, Chl :
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volcanic glass, PO : plant Opal

Chlorite, I1 : Illite, 14A: 14A mineral (Al-ver-
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Iig. 7 X ray diffraction patterns of defferated clays treated

with various solution (Randamly oriented specimens)
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Summary

The mineralogical studies of paddy soils near
Kyoto City were made and the relationships be-
tween the mineral weathering and soil forming
processes and also those between the soil produc-
tivity and mineralogical compositions of soils are
discussed.

The results obtained indicate that the miner-
alogical compositions of soils are related to the
parent materials and not to the soil types. All
soils contain illite, non-expanding 14A mineral
and halloysite, but the quantities vary according
to the origns of parent materials. And the clay

contain dominantly montmorillonite and allopha-

ne respectively in Soil A and B taken from the
mountainous area in the northern part of Kyoto.
Non-expanding 14 A mineral may be dioctahed-
ral vermiculite which sandwiches gibbsite layer
between the layer lattices and chlorite. The
mineral weathering processes in sample soils
cannot be inferred from variations in minera-
logical composition of profile samples, because of
the considerable differences of parent materials
even in a profile as well as the ambiguity of
the elapsed years after the land reclamation to

the paddy fields.



