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Table 1. Soil samples used
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Sample | Depth Topo- Land Clay
No \ cn graphy Cg:fis(])fnl' Sampling locality : u)l}%ent Texture | (KCI)
- e ,,,‘ -. S - B — PR S O - R e — B N e
g o HORECAN | AN, GRS _
K 5—1 0~10 ’f‘erracé Sugar Shidooke, Kikai-cho 30.6 LiC 7.4
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_ ~2 B[ AN, W (R N
K ol e " Grass Hazato, Kikai-cho 22 He 2
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" I BN, J& @ (CERLLL E )
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7 (Klkcu_]lma) |
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P . gy, Al Cal ok B RS ) 5
0O 16—1 0~13 1 Hiy ! ., ‘ O ’ 84.9 ” 7.1
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HORE M| R, b i) . i
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Table 2. Chemical characterics of the deferrated clays (<2x)
: i0, | fl Amor-*
Sample |-H,0|+H.0| $i0. | ALO; Fe.0; CaO Mgo} K.O |Na,0 \ S0, sio, CEC | Amor
No. % | % | % ’ % | % | % E % \ o 9 | ALOs | R,0; ‘me/100g m%ger
— ! - ; ; 7 - ; | ! - e .
K 54—1| 4.99 | 1112 39.87 27.48 3.9 | 0.95 | 5.98 | 2.38 | 0.88 k 246 | 2.55 M 51. 43 1 16. 2
K 9—1 | 6.06| 9.48 41.94/ 30.44 3.92| 0,14 038 216 | 2.27 | 2.33 | 2.16  51..22| 28.2
K 9—3 | 6.04 | 11.96| 39,53 32.27 3.13 | 0.16 ‘ 0.32 ‘ 1.85 | 1. 84 i 2.05 1. 93 ‘ 55.24 || 36.8
_ i ‘ . ‘ 1 : R ;I oo - 1‘ - e
K 2—1 | 6.08 10.98§38.87‘32.7n 2.9410.25 251 | 114 | 1.71 | 201 | 1.91 ‘ 41,18 | 22.0
K13—1 | 5.45 | 10.94 38.05 33.73 5.30 | 0.12 | 0.21 | 1.67 | 2256 | 1.02 | 1.75 | 4751 s0.6
Ki13—3 | 7.28 | 10.03} 38. 60, 33. OS% 505 | 0. 11 [ 0.34 | 1.34 | 2.33 H 1.98 1. 80 43.01 41. 2
[ ! B ‘
()15——1‘ 7.40 | 9.35 43.18 32.48 2.87 | 0.62 | 1.08 | 1.92 | 0.84 | 236 | 214 | 43.271 129
016—3 ' 6.85 | 10.65 41.50 30. 96; 563 0.63 1.17 ., 1.81 | 0.75 H 2.28 2.04 47.08 ‘: 13.1
i | |
Yi12—1 | 3.98 | 11.32 41.45) 31.97 3.30 | 0.37 | 1.55 | 1.93 | 2247 | 2.20 = 2.06 | s1.10| 14.9
Y 12—3 | 5.64 | 11. 64% 40. 92| 31. 28: 3.03 1 0.40 | 1.68 | 1.90 l 1.92 2.20 | 2.07 || 42.37 18.5
" ! . “ ; : 1 i ,,“ I
Y 3— 1653 ‘ . 34| 42. 78}28.70,3.05\ o.71‘ 1.27 | 2.39 2.40;9 2.53 ] 2.34 ' 48.32 1 16.1
- . : ‘ :‘ S — ‘
T35—1%557‘11 87 36. 30 35. 52318\030 1.16 | 1. 18‘261\ 1.73 ‘ 164 w 47.25 ‘\ 33.9
* Content of the dissolved matter with 0.5 N NaOH in the clay. oven dry basis
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Fig. 1. Oriented X-ray diffractograms of deferrated clays (<2x)

(1) : Mg-clay (2): Mg-glycerol-clay (3) : K-clay 350°C

(5) : K-clay 550°C
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Table 3. Amount of dissolved fraction with

Mg - reduction method and its
chemical composition

Dissolved fraction

percent | percent | . . .

on air |on clay SiO, | Si0; | SiO,

dry soilfraction| Al20s | Fe.0s | R;0;
K 9—1 3.73 13.0 0.73 0.73 0.37
K 9—-3 5.37 5.4 0. 20 0.19 0.09
K13—1 7.75 16.3 0.99 1. 50 0. 59
K13—3 8.82 16.0 0. 60 0. 64 0. 31
0O16—1 7.92 10.5 0. 26 0.20 0.11
0163 7.89 9.3 0. 22 0. 14 0.09
Yi2—1| 3.68 | 7.2 | 036 | 047 | 0.21
Y 12—3 3.09 6.1 0.37 ‘ 0.37 0.19
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Résumé

Ryukyu limestone is extensively developed in Ryukyu Islands and Amami Islands. This
limestone, most of which is generally hard and carvernous, is often loose and incoherent, and
is white or light yellow in color. It contains a great number of coral reef organisms. But,
incoherent non calcareous sand and gravel are often present in the limestone. The geological
age of Ryukyu limestone (limestone formation) may be either Upper Pliocene or Lower Pleisto-
cene. In Tokunoshima, the Kunigami gravel covers the Ryukyu limestone unconformably.

The soils derived from Ryukyu limestone (hereafter these soils are designated as LS) are
widely distributed over Amami Islands, especially over Tokunoshima, Kikai, Okierabu and
Yoron. The previous papers®‘® reported the mechanical compositions and chemical properties
of LS.

The present study dealt with the clay minerals of LS. The results obtained and discussion
may be summarized as follows:

Main clay minerals of LS were meta-halloysite, illite, vermiculite, the accessory minerals
being aluminium interlayering vermiculite, gibbsite and goethite. Accordingly, it may be
generally realized that the clay minerals of LS are similar in composition to those of the soils
derived from the other geological formations in Amami and Ryukyu Islands, with a few
exceptions (marl-soil in Okinawa and Kikai).

In general, as the duration of weathering increases, (1) the amount of crystalline clay
minerals decreases, (2) amorphous fraction of the clays (dissolved fraction with 0.5 N NaOH)
increases, (3) Si0.,-Al,O; ratio of the clay fraction becomes narrower, (4) CEC of the clay
fractions becomes smaller, (5) clay content of the soils comes to be enriched, (6) soil acidity
comes to be developed. Certain mutual relationships were perceived to be existing among
these changes.

The clay mineral compositions of LS in each island, however, are considerably various.
The variances may be attributed to those of the present materials and topography of each
locality.

As above mentioned, non calcareous minerals often present in Ryukyu limestone. During
the process of weathering and soil genesis, carbonate in limestone is readily dissolved and
carried away, following by the weathering of silicate minerals in the limestone. Therefore,
the differences in chemical and mineralogical properties of the respective LS may be related
to the nature and abundance of the minerals in the limestone. It may be difficult to deduce
the true parent materials of LS from the mineral compositions of the limestone below the
sample soil.

In Kikai, LS acidity of the higher place develops more rapidly than that of the lower
place. After the carbonate of original limestone is carried away, Ca leached from the high
place may accumlate on the lower area. For the soils of the lower place, LS formation may
proceed in the Ca-rich environment.



