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Abstract

samples of 3 soil profiles and their parent rocks on Weizhou, Yuwan and Xicun islands; we studied pre-

On the basis of analysing the chemical constituents, free iron oxide and clay mineral of 9 soil

liminarily the desilicification and allitization of soils on the islands. The results showed that the intensity
of desilicification and allitization of the soils was Weizhou™ Yuwan>Xicun, but all of them were weak-
er than the desilicification and allitization of Laterite or Lateritic red earth under the same climate condi-
tions. Based on this and other analysing results, we proposed to classify the soil of Weizhou Island (No.
1 profile) into the group of Brown-red soils which belongs to the suborder of Udic Fersiallisols under
the order of Fersiallisols and to classify the soils of Yuwan Island (No. 2 profile) and Xicun Island (No.

3 profile) into the group of Para —red soils which belongs to the suborder of Udic Fersiallisols under the

order of Fersiallisols.
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Table 1 The natural conditions of soil formation

BiEE [UEHF  BiR e 8 i HH EHE  Z10CHERR FEWE SRRE
Profile Name of Altitude Relief Parent Vegetation Mean annual =10CAnnual Annual Annual
no. Island rock temperature Accumulative  rainfall  evaperation
temperature
(m) «C) ) (mm) (mm)
i quiRp ] UIBEK A
1 E»Hh& 38 Sea erosion  Sendimentary S R 23.0 8297.6 1393. 8 1874.6
Weizhou platform tuff ugarcane
- o O RMA
2 B ff DRE Pinus 22.5 8212.5 2874.3  1421.7
Yuwan Low hill Sand shale massoniana
w ORI
AN ;3 WA ?
3 Xicun 18 Low hill  Sand shale L' 22.0 7738.7 2272.4 16172

massoniana

x: 1 BRH0MW56 1. Dsea56, 2 EHROMW 20 2:. Dsea 20, I BHRH 32 3. & sea 32.

®2 LW

Table 2 The general properties of soil

HEs RERE pcH{E AHEA 2% 2B 2 Kk HETR SRmmE XBHmR
Profile  Depth pH  Organic N P,0u K, O Clay # 8 CEC Base Exchangeable
no. value  matter (<2 pm) saturatton acid
. (3@_1_) degree
(cm) (%) (%) %) (%) (%) kg + (%) (mol/kg +)
0~9 . 8.1 1.71 . 0.089 0.196 1. 51
9~24 8.1 0. 98 0. 047 0.194 2.41
1 24~39 7.9 0.57 0.010 0. 204 2. 48
39~51 7.8 0.52 0.014 0.184 2. 48
51~70 7.5 0.57 0. 007 0. 232 2. 56
0~11 4.4 1.97 0.10 0. 0635 4.96 43.4 15. 48 25. 32 . 9.29
2 11~22" 4.3 1. 06 0. 064 0. 0670 4. 89 43.1 12.74 36.42 7.25
22~31 4.5 0.64 0. 038 0. 0537 4.76 43.1 12. 84 34.50 8.17
0~18 4.6 1.11 0. 02\"5 0. 0989 1.17 27.7 8.19 19.78 5.29
3 18~39 4.5 0. 96 0.018 0. 0586 1. 48 37.3 10. 75 29. 67 7.55
39~80 4.6 0. 64 0.026 0.0438 1.98 44.7 13.37 22.36 10. 36
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Table 3 The chemical composition of soil and clay (%;)

KAER. 2 83 SHELMP ALO; 1 Fe,0; B
R R RABR, L Si0,. CaO 71 MnO Rtk
RS SRS, BHK]1 SHEHEL, HMgOR
TiO, S RWE TR TR

M4 TTH, 3ABIES, NEEDLH, &£T
RUIBMEREAZREKA. | SHEEE RS
Si0,. Ca0. MgO. K,O #1 Na,O =4 BEHE, &

L)

HES RERE -
Profile  Depth Sample  SiO, ALO; Fe0; CaO MgO TiO, MnO K, NaO P0O; SiO,
no. (cm) ALO,
1 0~9 +#kSoil 67.98 11.80 8.46 1.56 0.41 1.41 0.19 0.60 0.08 0.15
$5Rr Clay  35.93  26.94 17.50 0.30 0.53 3.34 0.14 0.62 0.10 0.33 2.27
9~24  +4kSoil 68.42 12.51 819 0.69 0.40 1.37 0.17 0.73 0.09 0.16
$i8Clay 37.93 26.08 16.75 0.28 0.65 3.21 0.17 0.68 0.09 0.29 2.47
24~39  +4kSoil 67.26 13.31 8.43 0.99 0.34 1.56 0.20 0.88 0.09 0.15
$5B Clay 38.36 26.69 16.48 0.25 0.71 3.23 0.17 0.78 0.10 0.30 2.44
39~51  f4{kSoil 69.49 12.45 8.14 0.73 0.38 1.23 .0.17 0.93 0.08 0.16
B5BI Clay 37.87 26.02 17.20 0.30  0.69 3.44 0.19 0.71 0.08 0.32 2.47
51~70  +4kSoil 65.96 11.88 11.54 0.76 0.51 1.44 0.2 0.90 0.09 0.17
" MBI Clay 37.21 26.27 18.19 0.28 0.72 3.60 0.17 0.64 0.09 0.29 2.41
2 0~11  +4kSoil 51.00 32.46 9.15 0.016 0.82 1.53 0.12 4.73 0.16 0.11
¥k Clay 48.04 34.01 11.85 0.009 0.48 0.52 0.10 4.74 0.24 0.09 2.40
11~22  +4{kSoil 47.36 34.36 10.26 0.016 0.62 1.62 0.09 516 0.25 0.13
¥k Clay  47.39 33.87 12.48 0.012 0.62 0.42 0.13 4.76 0.35 0.10 2.38
22~31  +ikSoil 47.24 34.26 10.99 0.016 0.45 1.61 0.12 5.09 0.19 0.12
¥58r Clay  40.70 38.64 13.71 0.013 0.37 0.48 0.14 5.44 0.54 0.12 1.79
3 0~18  +4kSoil 50.88 29.08 10.24 0.12 3.23 3.14 0.38 2.83 0.32 0.11
¥i8 Clay  47.57 34.86 11.78 0.015 1.68 0.82 0.20 2.85 0.33 0.10 2.32
18~39  +4kSoil 50.97 29.61 11.06 0.047 3.04 2.10 0.27 2.87 0.21 0.08
WRClay 48.47 34.69 11.47 0.010 1.51 0.54 0.16 2.95 0.26 " 0.07 2. 38
39~80  +4kSoil 47.98 31.86 11.34 0.021 3.16 2.00 0.26 3.13 0.42 0.11
¥5#L Clay 44.62 37.02 12.36 0.011 1.68 0.59 0.15 3.08 0.54 0.07 2.05
’?Oﬁ E?}(ﬁz{nﬁiyﬁi’f‘;’)‘t 69.96 10.15 6.30 1.78 1.89 0.95 0.35 1.94 0.64 0.72
5 BRE) Parent 0 00 5488 812 0017 0.35 1.52° 0.06 5.22 0.19  0.09
rock (sand shale)
3 &icé?ifzhi:;em 45.62 31.21 13.56 0.42 1.61 4.38 0.99 2.57 0.3 0.17
H: HHERE<2mm 4+ Soil: <2 mm fine soil; ¥k <<2pm Bk Clay: <2 pm colloid.
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Table 4 Movement (—) and enrichment () of elements in soil

ERAR+2UE, BXRARME: 2 SHELETH
Si0,. ALO,. CaO. K,O #I Na,O P BB I T B4k
i, T Fe,0; 1 MgO MI7=A B 48 3 5%/ L5/
CaO. Fe,0:. ALO; =4 FH, T SiO,. MgO # K.0
WFEERFRRENEE. Hit, B8REFE, 3 HE
TRFTRIY; HRBHMAFN: 1 5>25>3
5.

Weathering soil

HHS g REERE ML ER L 3R PITRNTHREMNEER Movement and enrichment of
TRER Depth elements during the process of weathering and soil formation
Profile no. or
Name of soil (em) SiO, ALO; Fe,0; CaO MgO KO Na,O
1 0~9 —13.45 +12.27 +19. 61 —21.94 —80. 68 —72.45 —88. 87
9~24 —17. 84 +19. 03 +9.21 —67.43 —82.22 —68. 39 —88.19
24~39 —24.08 +26. 64 +5.66° —56.08 —85.79 —64. 83 —88. 90
39~51 —16.15 +18. 45 +9.08 — 65. 38 —83.03 —54.74 —89. 45
51~70 —16. 59 +13.04 +62. 09 —62.23 —83.62 —58. 96 —87.56
2 0~11 +10. 44 —6.93 +21.09 —1.13 +151.76 —2.63 —90.51
11~22 —3.11 —1.49 +28. 26 —4.46 +77.14 —0.35 —0.24
22~31 . —3.07 —1.78 +32.75 —4.18 +28. 57 —0.73 0. 00
3 0~18 +19.69 —6.79 —18.98 —69. 35 +100. 00 +5.71 0. 00
18~39 +17.76 —5.13 —12.49 —88.20 +88. 20 +6.85 —33.73
39~80 +3.15 +1.95 —10. 28 —95.10 +96. 27 +12.79 +1.83
MESERERY —Jé'—ojf —40.90  +45.81  +96.02 —100.00 —60.80  —39.10  —88.40
1% Granite Laterite L
in Hainan
ﬁut‘* . —20.90 +20. 97 +55. 63 —93.00 —69.10 —18. 87 —96. 00
Weathering soil
FEERTERE 0~15 +35.68  —8.96  —19.17  —96.24  —42.50 —94.53  +20.31
- 2 JF 41 3K Sedimen- .
tary ruff Lateritic 15~45 —24. 80 +38. 00 —23.42 —96. 46 —47.92 —44.75 —27.54
. . . /
red earth in Pingxi- 45~91 —30.34  +44.15  —24.96 —96.61  —53.93  —39.40  —33.93
ang of Guangxi
91~100 —33.93 +53.56 —30.71 —96. 34 —92. 88 —31. 89 —28. 68
AWERE :
Zi Granite reﬁoﬂ,_ :;:0% —50.90  +54.18 +221.08 —100.00 —70.90 —84.80  —95.10
in Wuzhishan of ) ) _
Guangdong RALE —26.00  +22.69 +106.89 —85.40 —44.30 —45.40  —76.30

» B EHE AKX (31964 4E, [epnbman. A. u 3£) A formula for movement calculation (by Ilepabman. A. u, 1964): t= (1,—
t;) +t,X100%; ty;=t; X fAH (in parent rock) ALO;+ +{&# (in soil) Al0;X100% /

Heb: t YEADERERALBPIBREENE (0); u ABEPEAYHTR ()5 . H ALO; REMNERT 8+ E
PSR (%); ¢ HEBMPEAEYHETRE (%). t (%): movement and enrichment of oxide during the process of parent rock
weathering; t; (%) : Content of oxide in parent rock; t; (%) . Content of oxide in soil at the uﬁchaged of ALO;; t' (%) : Content

of oxide in soil.
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Table 5 The geochemical characteristics of soil

AL B 1 1 R #k Coefficient of weathering and soil formation

W R UL BUEE SRARY
s REERBE _ . .
. (SlOZ/MgO) (Fezoa/SlOz) (Alea/SlOZ) (F8203/Mg0)
Profile Depth :
no. (cm) aFhr X E SFH A {H oFH MXHE aFH X
Molecular Relative Molecular Relative Molecular Relative Molecular  Relative
ratio value ratio value ratil value ratio " value
1 0~9 110. 54 4. 48 0. 05 1. 67 0.10 1.11 5.16 6. 22
9~24 114.03 4. 62 0. 04 1. 33 0.11 1. 22 5.12 6.17
24~39 131. 88 5. 34 0. 05 1. 67 0.12 1.33 6. 20 7. 47
39~51 121.91 4. 94 0.04 1.33 0.11 1.22 5. 36 6. 46
51~70 86. 22 3. 49 0.07 2.33 0.11 1.22 5.66 6.82
ik 24.68 1. 00 0.03 1. 00 0. 09 1. 00 ) 0. 83 1. 00
Parent rock
2 0~11 41. 46 0.44 - 0. 07 1.17 0. 37 0.90 2.79 0. 48
11~22 50.92 . 0. 54 0. 88 1.33 0. 43 1. 05 4.14 0.71
22~31 69. 99 0.74 0. 09 1.50 0. 43 1. 05 6.10 1. 05
ALy
ikl 94. 51 1. 00 0. 06 1. 00 0. 41 1. 00 5. 80 1. 00
Parent rock
3 0~18  ° 10.50 0.56 0. 08 0.73 0.34 0.85 0.79 0.37
18~39 11.18 0.59 0.08 0.73 0.34 0. 85 0. 91 0.43
39~80 10.12 0. 54 0. 09 0.82 0. 39 0.98 0. 90 0.43
il 18. 89 1. 00 0.11 } 1. 00 0. 40 1. 00 2. 11 1. 00
Parent rock
B EILEE kSl 71.70 1. 49 0. 03 3. 00 0.21 1.75 2.07 5. 00
# 41 3% Granite '
- Rtk ik
Laterite on ! R 123.93 2.58 0. 02 2. 00 0.16 1. 33 2.12 5.05
Hai Weathering soil -
ainan .
(3%}
ikl 48.05 - 1.00 0.01 1. 00 0.12 1. 00 0.42 1. 00
Parent rock
“HE AW L& Sl 87. 4 1.4 0. 04 7.8 0.24 1.8 3.6 11.2
5 22 41 3% Gran-
ite red soil in Weather] 4 81.1 1.3 0.01 2.8 0.17 1.3 1.2 3.7
Wuzhishan of eathering sot
G d P
uangdong Nl 61. 1 1.0 0. 01 1.0 0.13 1.0 0.3 1.0
Parent rock
0~15 77.40 2. 36 0. 03 0. 60 0. 09 0. 69 2.32 1.41
[ = R S
KB e RO 15~45 47. 36 1. 44 0. 05 1. 00 0.17 1. 31 2. 42 1. 47
Sedimentary 45~91 49. 60 1.51 0.05 1. 00 0.18 1.38 2. 69 1.63
tuff Lateritic
red earth in 91~100 304. 29 9.28 0. 05 1. 00 0.19 1.51 16. 04 9.72
Pingxiang of
. ”» .
Guangxi ’ iial 32. 80 1.00 0.05 1. 00 0.13 1. 00 1. 65 1.00

Parent rock
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Table 6 Content of free iron oxide and total iron in soil (<2 mm)

HEs B ® RAERE £ & W E L KE W
Profile no. Horizon Depth Total iron Free iron oxide F.1.O./T. 1

(cm) (Fe,O; %) (Fe;O5  %60) (%)

1 A 0~9 8.46 4. 65 54. 96

B, 9~24 8.19 4. 65 56.78

B, 24~39 8.43 5.90 69. 99

B/C 39~51 8.14 5.72 70. 27

C 51~70 11. 54 4. 65 40. 03

2 A 0~11 9.15 2.32 25. 36

B 11~22 10. 26 2. 43 23.68

C 22~31 10. 99 2.43 22. 11

3. A 0~18 10. 24 1. 61 15.72

B 18~39 11. 06 1.76 15-91

C 39~80 11. 34 1. 97 17. 37
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BREWEE (80%~86%P) X {KE%.
3.5 HHSRRERTWAR
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WA RV R B B Y ALAE RO IR 55 . M3z 2
R, 1 SHELRPENSEER, HB B9k
BRI\ THMRB R WH=A T — & RO g R
%2 3SHELEPENEEESD. Hit, HESE
BEEH TP E R R B 3 3+ 8K
REX/NMRFR 1 SHE>2 SHE>3 5Hm|.
AX PEAHITER (B kF, 1 SHEEE
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4 it
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1 5 #|H Profile 1 2 B-%I Profile 2
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Fig. 1 X - ray diffraction patterns of clays of soils on t.l_le islands
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