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Table 1 The natureal conditions of soils in the Mangshan Mountains
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Table 2 The general properties of the soils

H ct
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Profile Depth Organic {<0.002mm saturation
No. (cm) H,0 KCl NaF matier (%) degee (%) | Ki0% | 8i0,/AL0,

0—16 | 4.73 | 3.98 | 8.35 1.97 27.85 7.94 1.41 2.14
1 16—42 | 5.02 | 3.96 | 8.50 0.97 34.53 2.43 1.09 2.07
‘ 42—60 | 4.95 3.99 | 8.48 0.67 24.50 6.74 0.96 2.00
0—15 | 4.65 | 3.81 8.67 2.07 32.99 23.65 1.52 1.87
2 15—52 | 5.01 3.99 | 8.90 0.87 33.11 26.68 1.37 1.84
52—110 | 5.27 | 4.06 | 8.82 0.24 | 16.60 46.75 1.32 1.81
0—27 | 5.02 | 4.13 | 9.30 6.42 18.44 27.81 2.19 2.39
3 27—77 | 5.30 | 4.35 | 10.13 1.42 18.82 24.51 2.01 1.93
77—95 | 5.00 | 4.01 9.29 0.39 12.52 27.54 1.81 1.%8
0—12 | 4.75 | 3.94 | 8.70 8.42 16.92 27.93 2.49 2.40
s 12—30 | 4.95 | 4.02 | 9.50 3.21 21.41 13.52 2.45 2.08
30—64 | 5.14 | 4.13 | 9.95 1.66 23.44 10.53 2.66 2.11
64—90 | 5.16 | 4.13 | 10.05 1.25 10.17 14.48 2.82 1.97

5 0—25 | 4.88 | 4.01 8.43 8.51 16.78 36.46
25—50 | 5.59 | 4.52 | 10.36 1.08 10.98 35.15 1.64 1.23
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Fig. 1 X-ray diffraction pattern of the clay fraction in soil at different altitudes
of the Mangshan Mountains (Arabic numbers denote profile munber)
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Wig. 2 X-ray diffraction pattern of the soil clay fraction before and after trestment
with sodium citrate solution :
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Table 3 The content of different forms ot sluminium oxides and silica in clay

MWiL4B(9%) Aluminium oxides

WES | & & TERH Aly Feg
Profile | Depth | TREE | # % 8 | mgmwmsm (Amorphous| Fea ¥ Al | Fea + Aly

No. (em) pEE silica (%) (%)

Amorphous Free OH—AI (%)
(Al) (Aly) DCB,Na,C,H,0,

1 16—42 0.67 1.30 1.18 11.66 20 80

2 1552 0.86 1.35 1.53 12.09 23 n

3 27--77 2.14 3.19 2.93 3.56 43 57

4 12—30 1.21 2.32 2.42 1.78 32 68

5 25—50 2.64 3.36 2.64 2.98 64 36
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Table 4 The content of different forms of iron oxides in clay

FAL®: (%) lron oxides
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Profile | Depth 2 R | BEA EEES BHEE ERVE Fr;:dfpegree Q::;;letdy

No | m | Taul | Eres |Amgrsbows|Qryinilin | (FazFe) |G |
1 16—42 7.26 5.17 0.45 4.72 10.49 71.21 8.70
2 15—52 6.46 5.11 0.64 4.47 6.98 79.10 12.52
3 2777 6.71 4.23 1.57 2.75 1.78 63.04 37.12
- 4 12--30 7.45 4.93 3.14 1.7 0.57 66.17 63.69
5 25--50 5.31 1.83 1.57 0.30 0.19 35.22 83.96
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Table. 5 The properties of soils derved from granitein.several latitude zones
EHE FRi ¥ 3,0 1], 8 * g o
TMRR | A HE €) (mm) | PH R |iL# 1ron oxide
Soil ase i
_ o Im ! Annual : 5i0, | K,0 )
trpe | Location [Lacitudel, 2o EIAi ) ainfatt| (10D | 3ot /AT O, | (%) (WAB(50) L
degree |Activity
o om §§ 25° 18.3 1393 | 5.02 243 |2.07 | 109 7121 | 8.70
Wiz fg;é’ (320 15.4 877 | s.6% 67.47 3.19 | 2.62 | 40.54 10.29
B om gg' 37° 12.8 730 | 6.60 97.91 3.34 | 3.01 | ¢5.88%* | 25.30%
|
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. STUDIES ON THE CLAY MINERALS OF MOUNTAINS SOILS
IN HUBEI AND HUNAN PROVINCES Il. THE CLAY
MINERALES OF SOIL ON THE NORTH SLOPE
OF THE MANGSHAN MOUNTAINS

Xu Fenglin  Li Xueyuan and Huang Qiaoyun
(Huazhong Agriculiural Usniversity, 430070)
Summary

Mangshan is a granitic mountainous region which is located at 24°54'—25°03° north la-
titude and 112°43'—113°20° east longitude. The altitude of the highest mountain peak is 1902
meters. The examined soil samples were collected fron different altitudes. The layer-silicate
minerals and the oxides of clay-size minerals of fifteen soil samples in five soil profiles on
¢he north slop of the Mangshan Mountains in Hunan Province were studied by X-ray dif-
fraction analysis and chemical selective solvent extraction analysis respectively.

The results indicate that: 1) the vertical change of the layer-silicate minerals and the oxides
of clay-size mineral for soils situated at various altitudes on the north slop of the Mangshan
Mountains was quite clear. For red soil and yellow-red soil distributed at an altitude below
500 meters, the major clay mineral was kaolinites and there was a certain amount of 14X 10"
m intergrade minerals and hydromicas. The contents of crystalline iron oxide and hot alkali-
scluble silica in the oxides of clay-size minerals were higher, while those of amorphous iron alu-
minum oxides and gibbsites lower. For yellow soil, dark yellow-brown soil and mountain shru-
bby-meadow soil distributed above 850 meters in altitude, the predominant clay mineral was 14
%X 10-" m intergrade minerals and hydromicas and, there was a certain amount of kaolinires
and a few chlorites. The amorphous iron, aluminum oxides and gibbsites were more, where
as the crystalline iron oxides and hot alkali-scluble silica were less in oxides of clay-size mine-
rals; 2) with the increase of elevation, the changes in the content of free iron oxide (from 5.17%
10 4.73%), and in the free degree of iron oxide (from 71% to 66%), as well as in the silica-
alumina ratio (from 1.84 to 2.08) in clay fraction of examined soils were not so great except
for mountain shrubby-meadow soil. However, the increase of activity of iron oxide was ob-
vious, whereas the content of hot alkali-soluble silica declined evidently; and 3) the amount of
amorphous aluminum oxide, aluminum oxide extracted by dithionite citrate bicarbonate sodium
solution and gibbsite of clay fraction in soil increased obviously with the increase of elevation.
1t implied that the enrichment of aluminum in soil clay fraction incerased with the elevation.

" According to the results mentioned above and the comprehensive analysis of soil-forming
conditions of the Mangshan Mountains, the peculiarity of evolution for layer-clay minerals and
oxides of clay-size minerals in the soils with rhe increase of elvation, could summarizde as fo-
{lows: 1) the weathering desilicification of the transition of 2:1 type minerals to 1:1 type minerals
becomes weaker whereas the eluviation-dekalifivation and interlayer hydrooxylation of the transi-
tion from primary minerals to hydromica and [4X10-"m intergrade mineral become stronger;
2) the ageing of iron oxide becomes slower, but its activation and activity are enhanced; and 3)
the enrichment and activation of aluminum oxide in soil clay fraction are strengthen. The en-
richment of aluminum in the soils distributed at the high altitude of the Mangshan Mountains
results mainly from the leaching loss of base and silica under conditions of low temperature, high
moisture and complex or chelation eluviation of organic acid.



