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Clay content
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Fig. 1 Clay distribution in albic soil profiles
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#3 DR AR & (> 0. 002mm) 34
Table 3 Particle size distribution calculated on the basis
of non-clay fraction (>0.002mm)

HIHFR S B NE: mm)
W m AER Mechamical composition (%, Particle size: mm)
Profile Horizon
1—0.5 | 0.5—0.25/0.25—0.1 | 0.1—0.05]0.05—0.01] 0.01—0.005/0.005—0.002
87-5-1 A 6.44 5.93 5.67 11.73 35.18 14.82 16.24
AW 8.15 6.27 10.28 11.90 34.46 15.16 13.78
W 8.86 4.97 8.59 4.97 42.28 15.70 14.63
B, 4.12 4,28 8.72 6.02 37.56 16.48 22.82
B, 3.39 4.03 8.06 6.13 36.13 19.19 23.06
c 3.04 3.83 7.34 4.63 37.54 22.36 21.45
g‘ff 44.25 20.93 12.13 44.19 7.49 16.99 22.79
(
87-;-2 A, 0.84 0.72 0.72 14.35 | 49.58 15.32 18.46
A, 1.95 1.81 1.84 10.29 42.14 20.86 21.14
W 3.43 2.70 2.94 10.17 41.54 22,79 16.42
WB 1.00 0.83 1.16 6.32 43.59 23.63 23.46
B 0.18 0.36 1.24 6.75 41.03 24.16 25.29
c 0.35 9.70 2.28 . 8.24 40.70 23,68 24.04
B_E 94.30 74.84 48.30 31.62 7.74 15.43 17.08
(7]
87-15-3 A 0.27 0.13 0.27 3.49 65.19 15.73 14.92
P 0.14 0.27 0.27 5.73 65.08 17.33 11.19
W, 0.27 0.27 0.27 5,12 70.89 10.51 12.67
W, 0.41 0.14 0.27 7.03 64.73 15.68 11.76
B 0.43 0.14 0.14 | 6.74 64.56 15.49 12.48
BG 0.15 0.15 0.15 6.31 62.70 16.74 13.80
g%%é 44.32 36.78 28.30 22.64 4.24 15.93 10.64
87-t14 A 0.27 0.27 2.54 5.61 53.81 18.96 18.56
P 0.54 0.54 3.76 5.37 54.36 18.26 17.18
w 0.73 0.73 4.63 7.27 52.62 18.31 15.70
B 2.12 2.12 6.05 7.26 47.05 16.91 19.21
BG 0.63 0.94 6.89 4.08 48.59 13.79 25.08
ﬁ%% 84.61 77.69 36.46 22.99 6.38 12.42 28.78
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g4 >0.002mm HEFHE LB HS

Table 4 Total composition of non-clay fraction of albic soils (% >0.002mm)

N ) HiyEsr(SHRL) B2
Hom EEE Oxides (g/kg 1gnited soil) $i0, | 5i0, | 5i0,| AL,0, Pasticle vine
Profile | Hotizon |\ o | 16 fee.0, [Mg0 | Tio, | K0 |20 O T N | ()
A 14.59 [72.88 | 4.14 [ 0.94 | 2.34 | 3.06 | 8.48 | 7.18 [41.50 | 2.60
w 12.76 [76.03 | 3.24 | 0.66 | 2.08 | 3.27 [10.11 | 8.70 48.63 | 1.45
87-55-1 B, 14.98 |72.73 | 4.42 | 0.85 | 1.93 | 3.03 | 8.27 | 6.95 |50.11 | 2.75
c 14.22 |71.83 | 4.19 | 0.50 | 1.96 | 3.31 | 8,58 | 7.22 [48.77 | 2.43
B2(%) 8.24 | 9.28 | 7.13 | 5.05
A 14.45 (73.24 | 5.08 | 1.36 | 2.56 | 2.52°| 8.00 | 7.02 38.04 | 2.34
87593 W, 10.60 [82.91 | 2.33 | 0.60 | 3.00 | 2.06 [13.27 |11.64 {36.75 | 2.83 [0.002—0.005
B 10.93 {82.067 2.31 | 0.53 | 3.11 | 2.16 |12.74 [11.23 [35.08 | 2.97
BE(%) 18.10 20.95 | 3.31 | 5.95
A 16.65 |68.40 | 5.46 | 1.75 | 2.14 | 3.36 | 6.96 | 5.76 [42.50 | 2.07
8754 w 15.07 |70.55 | 4.63 | 1.44 | 2.14 | 3.12 | 7.94 | 6.64 [43.84 | 2.15
B 10.75 (79,95  3.61 | 0.51 | 2.60 | 1.99 (12.62 |10.39 40.89 | 3.12
(%) ‘ 26.92 |26.43 | 2.84 | 19.50
A 11.52 [80.76 | 2.53 | 0.53 { 1.92 | 2.46 |11.90 |L0.43 |55.93 | 2.84
W 10.44 (82.94 | 1.63 | 0.33 | 1.18 | 2.13 [13.43 [12.26 [93.47 | 3.32
87-p9-1 B, 11.34 [82.32 | 2.20 | 0.42 | 1.38 | 2.33 |12.32 ]10.96 179.32 | 3.16
C 11.18 180.96 | 1.67 | 0.41 | 1.12 | 2.60 [12.29 |11.22 [96.12 | 2.90
BE(R) 4.57 | 5.94 [19.62 | 6.37
A 9.820(84,45 | 2.11 | 0.57 | 2,06 | 1.77 (14.59 (12.83 (54.51 | 2.92
87-19~3 W, 7.430188.65 | 1.02 | 0.23 | 1.84 | 1.36 |20.25 [18.62 |64.06 | 3.61 | 0.005—0.01
B 7.540[88.32 | 0.95 | 0.21 | 1.84 | 1.31 |19.88 [18.40 |63.83 | 3.87
BEC%) 14.17 {16.12 | 7.34 | 11.56
A 12.06 179.59 | 3,43 | 1.05 | 1.83 | 2.40 [10.29 | 8.81 | 57.54] 2.49
87-19 4 w 12.21 81.99 | 2.32 | 0.68 | 1.06 | 2,11 |12.41 110.96 {102.9 | 2.80
B 7.610(86.53 | 1.47 | 0.22 | 1.30 | 1.41 |19.30 |17.18 [88.51 | 3.65
B 2(%) 27.47 (28.81 [22.81 | 16.45
A 8.380/82.46 | 2.77 | 0.19 | 0.95 | 2.75 |15.85 |13.20 |115.4 | 2.55
W 8.880/80.08 | 3,52 | 0.47 | 1.10 | 2.60 |15.30 [12.21 | 96.57| 2.74
87--1 B, 8.920[81.59 | 1.96 | 0.15 | 0.95 | 2.35 [15.52 |13.61 |114.2 | 3.05
C 9.370(82.18 | 1.11 | 0.17 | 1.12 | 2.41 [14.88 [13.84 | 97.57| 3.08
BE(%) 2.29 | 4,72 | 8.38] 7.73
A 7.030/88.70 | 0.93 | 0.25 | 1.45 | 0.98 [21.41 [19,74 [81.35 | 4.15
87-(1-3 W, 5.560190.28 | 0.69 | 0.13 | 1,41 | 0.70 {27.55 [25.53 [85.14 | 5.12 | 0.01—0.25
B 5.800(90.18 | 0.69 | 0.12 | 1.41 | 0.72 |26.38 |24.52 [85.05 | 5.36
BE(%) 10.60 {10.85 | 2.11 | 10.72
A §.430(84.07 | 2.00 | 0.47 [ 1.29 | 1.09 (16,92 {14.70 86.66 | 3.55
87-(4-4 w 8.260084.49 | 2.33 | 0.42 | 1.47 | 1.12 [17.36 |14.71 [76.43 | 3.63
B 6.600(84.08 | 3.17 | 0.16 | 1.48 | 0.83 [21.62 (16.54 |75.55 | 5.08
(%) “ 11.37 | 5.65 | 6.34 | 17.21
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Table 5 Total TiO, content of soils calculated on the basis of non-clay fraction

] il w4 B2 B KB TiO, &8
(cm) (g/kg)
Profile Horizon Depth TiO, content
A 0—15 19.2
AW 15—25 18.7
w 25-—40 20.2
87-32-1 B, 40 —72 22.8
B, 72 92 24.3
c 92 —112 24.4
BE(%) 10.81
A, 0—2 20.5
A, 2—18 26.7
W 18—33 23.3
87-54-2 WB 3330 50.6
B 50—92 33.1
IS 92120 30.5
BE(%) 16.10
A 0—14 24.6
P 14 —24 25.0
W, 24 —40 24.0
87-p1-3 W, 40-—55 25.1
B 55—753 27.4
BG 75 —100 25.1
BE(%) 4.19
A 015 23.1
P 1523 22.8
w 25-—37 25.6
87-19-4
B 37 55 28.0
BG 55 -95 22.7
B2(%) 8.49

1RSI IElE . BR-ER T IER, Mg & THEEM. R Iassac Barshad™
Wk, AXBEEE 6 BN BARITE THAHENSRBIENE 7. &3
R, PR BEWOHRS LA M, W B3 BI040 40.21 F0 36.4g/100g+, RRZE (B)
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Table 6 Chemical composition of the soil and clay in albic soils

BT | R s Oxtans Cabe eniceh o
Loss on g/kg ignited socil)
Profile [Horizon|8Rition .
(g/kg) Cad | ALO, | PO, S8iO, Fe,0; | MnO| MgO | TiO,| K,O Na,0
+ 4 Snil mass
B7-p-1 A 89.3 7.0 125.3 1.8 739.7 37.3 1.4 6.1 14.9 30.0 22.5
AW 44.9 5.9 124.4 1.3 750.1 42.1 1.7 5.9 14.9 29.9 20.9
w 40.9 5.2 134.0 1.0 738.2 48.2 2.1 6.8 15.0 30.6 21.5
B, 58.2 6.3 171.5 1.3 669.8 58.7 1.5 10.5 14.4 31.9 18.1
B, 60.3 6.7 181.3 1.4 678.0 60.0 1.1 12.0 15.1 28.3 14.7
C 58.2 7.0 175.4 1.4 684.7 59.9 1.0 11.8 15.3 28.9 16.2
87-1-2 A, 505.3 36.5 167.6 8.3 619.1 57.3 6.5 18.1 17.0 30.3 21.7
A, t72.1 9.3 172.2 4.7 671.9 63.0 4.2 15.7 19.2 28.0 18.6
W 39.7 6.2 137.2 1.8 697.9 69.4 3.2 11.5 19.0 27.0 23.3
WB 46.3 5.6 165.8 1.8 657.6 60.0 0.9 15.1 18.4 26.8 13.3
B 52.1 5.5 176.4 1.8 659.9 67.8 1.0 16.4 18.6 27.4 18.0
(o] 49.1 6.0 173.8 1.5 680.1 64.6 0.5 15.4 17.4 30.5 21.8
¥ K Clay
87-19-1 A 183.8 2.7 227.8 4.2 586.4 83.6 1.4 16.2 25.0 33.5 8.4
AW 121.5 2.2 138.4 2.3 586.8 88.0 2.0 15.2 24.3 31.6 2.2
w 107.06 4.0 238.4 2.9 549.2 95.3 3.4 15.5 22.3 36.5 13.6
B, 108.3 3.4 266.7 1.3 553.8 | 102.8 1.2 17.5 18.9 26.1 4.9
B, 104.2 4.9 268.9 1.8 548.9 | 100.0 1.3 18.2 17.2 28.4 6.3
109.9 3.4 164.5 2.0 550.7 | 102.2 1.5 17.5 17.1 28.8 5.9
87-9-~2 A, 245.9 2.7 252.8 8.8 557.4 | 100.7 4.2 24.7 22.6 29.2 3.4
w 105.7 2.1 231.0 3.2 552.1 | 118.6 5.4 23.3 28.7 31.6 8.1
WwB 93.2 1.0 248.0 2.9 545.1 | 109.5 1.1 22.8 22.5 27.4 4.3
B 98.5 1.6 250.8 2.6 552.7 | 111.6 1.1 22.3 21.6 3t.2 7.8
C 94.6 3.9 246.7 3.1 553.3 | 110.9 0.6 23.1 20.1 29.4 7.7

RRL R A R S B A B0 3.89 RI5.60g/100g+, X—HRAFWARRLEREL
BhHEEERaa R ERRRNERSNIR, BIEHTHENN && LZERRBBK
LI RERN. ZTAMHEMERK, AT ARBEHEERERBEREIRERN,
ZHHE R EMEREER.

2RSS BT, MAENRNBD, LRNTREBHREES R, B, TH
T R R SR (R OEARAREBRZAIRET R MIkhi=E, HlEs7-
Bi-1 BREER, SRR 29.01% F28.40%. MRERTREN, BEBEREINA
10.2% F18.74 %, REGASR, REMREAE L TR LB Py WEEANRE . MR WA
WK, R R SRR AR R E AR R EE Z A RE—BM B R T HEN D R
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®8 LEMENPELHLSTE

Table 8 Molecular ratios of oxides in soil and clay of Albic soils

‘ + & O
i i RER Soil Clay

Profile Horizon 5i0, Si0, Al,0, sio, §io, AlL0,
ALOD, R,O, Ti0, A1,0, R,0, . TiO,

A 10.00 8.41 6.58 4.37 3.52 7.15

AW 10.23 8.41 6.52 4.81 3.38 7.69

W 9.34 7.60 - 6.99 3.91 3.09 8.38

T7-5-1 B, 6.63 5.44 9.35 3.51 2.82 11.10
B, 6.34 5.24 9.43 3.46 2.80 '12.26

c 6.59 5.41 9.03 3.53 2.83 12.11

45 Rk 29.01 28.4 33.8 10.2 8.74 32.45

A, 6.27 5.15 7.74 - — —

A, 6.62 5.37 7.02 3.74 2.98 8.77

w 8.63 " 6.52 5.67 4.06 3.05 6.30

87-5~2 WB 6.73 5.47 7.07 3.73 2.91 8.63
B 6.35 5.10 7.42 3.74 2.91 9.10

c 6.6+ 5.37 7.85 3.81 2.96 9.60

ds Gk 26.42 21.8 30.8 7.88 4.59 44.44

A 9.97 8.22 5.57 3.30 2.59 9.99

P 10.17 8.33 5.48 3.29 2.57 10.26

w, 10.42 8.67 5.50 3.26 2.59 10.05

87-14~3 W, 12.03 10.2 4.67 3.28 2.67 8,45
B 10.27 8.76 5.20 3.22 2.64 8.22

BG 7.28 5.71 7.22 3.00 2.30 10.93

A 14.63 14.1 11.3 1.86 1.12 2.27

A 8.01 6.47 6.69 3.29 5.52 10.00

P 7.90 6.40 6.84 3.34 2.51 9.64

89_F3-4 w 7.94 6.41 6.62 3.27 2.53 10.08
B 8.05 6.23 6.32 3.15 2.45 10.30

BG 6.20 4.99 8.14 3.25 2.58 11.71

FRE 1.39 2.81 4.53 3.67 3.16 2.18

ERE=(HRESTER-RABRSE)/ OREZEXINS

MERPETHRNTUENEN LT WRETRENSRIER 2R, DRRAEETE
ORI S R ERRTREMNEREZHCE ), S$i0, EHREFRE, FEER
EfiL. EHRBRARED SO, WERE—EXT1, XRE—MHEIHHEX
Fao MNEIE 87-H-1 PFEREM S0, ERF/NT 1, BEENEHLEEERK—%,
WRIBHANERT S, A RBERMERERR Si0, HEME, REQRRLERER K
MNEREMBER. £FHBELT, EREH Si0, BREAVESR, HFEBENT
BB, KT 87-1-3 HEH, AREMERES MO RETENER(EREKRT
D, HEAREEERELRRRE S T Fa,0, ME, —MEEMKE, HARELIE
REMREEANS, LR LRREMENER FeaO5 ALO: JLFEFERERKE UL
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R0 TELBEEER(<0.002mm)hF M
Table 10 Accumulative ratios of chemical composition of clay fraction
(<0.002mm) in Albic soils
Lapm Z &R 5i0, AlO, Fe,0, MaO Ti0,
A, 0.83 1,47 1.60 1.00 1.18
w .79 1.68 1.71 1.69 1.51
wB 0.83 1.50 1.83 1.27 1.22
87-f4~1 B 0.84 1.42 1.65 1.08 1.16
C 0.81 1.42 1.72 1.22 1.16
SEHIS 0.82-40.02 1.5040.11 1.7040.09 | 1.254:0.27 1.2540.15
V.G 0.0224 0.0726 0.0504 0.2158 0.1217
A 0.79 1.82 2.29 1.06 1.67
AW 0.78 1.92 2.09 1.15 1.63
W .74 1.78 2.06 1.63 1.48
8752 B, .83 1.56 1.75 0.79 1.32
B, 0.61 1.48 1.67 1.18 1.14
c 0.80 1.50 1.71 1.57 1.12
SEHES 0.7940.03 | 1.68:£0.18 | 1.9340.26 1.23+£0.32 | 1.3940.24
V. C. 0.0359 0.1089 0.1324 0.2587 0.1715
A 0.69 2.10 2.68 1.84 1.67
P 0.68 2.11 2.68 1.99 1.12
W, 0.69 2.21 2.86 1.67 1.21
§7-p3-3 W, 0.70 2.55 3.25 1.38 1.41
B 0.71 2.27 2.92 1.09 1.43
BG 0.74 1.79 1.98 1.04 1.18
FHES 0.704-0.02 | 2,1740.25 | 2.7340.42 1.50-£0.40 | 1.254+0.13
V. C 0.0277 0.1152 0.1545 0.2632 0.1055
A 0.75 1.83 2.35 1.20 1.22
p 0.76 1.79 2.51 1.32 1.27
w 0.75 1.81 2,20 1.08 1.19
87-9-4 B 0.75 1.91 1.87 0.65 1.17
BG 0.81 1.54 1.64 0.85 1.07
SEHIES 0.7640.02 1.8-£0.14 | 2.1140.35 | 1.020.27 1.19+40.08
V. C. 0.0322 0.0796 0.1675 0.2638 0.0640

S HFRMEE, V. C. AERAN.

R B EE Tk, 3 10 WEH, %, 8. EMEMERESE, BN ke K
E’%%ﬁﬁ'%l}: Fe, 03 4 1.7—2.73, MnO 251.02—1.50, ALC; 4 1.5—2.17, TiO, 4 1.19—
1.39, EEFEFIE Fe,0; > ALO, > MnO > TiO,, & giAADS, Ti0, F+ Eh
BT E, X ERRBN. W% Tio, HEREEFESEIRE, RALE&X MR/
Bo {AMIEbRELESRERHTERE, TiO, RS —FITE B LR ER
BT TE, B4 A—wEARERSRED TEEEBE —EEE. MnO f£H
REMENESRESTERE. Fe0, ZLE&KEREN,TE87-8-1, 87-8-2 F187-
E-4 HEHEEEBETEREE TRERE. ME87-8-3 WlEHHREFHAR. ALO: TR
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BEREMERENR N EREEL, NHENEYEREE, 87-0-3 WEBRREER
B, HIRE 87--4, 87-13-2 R 87-19-1 HHE Ko WA AGH R HAES AN PLHuR
EHRRESKETENTHR. S 8EVROBHRSB5,

=, &

BRI PEHRUF &R (1) MRUERR 0 Bl B AR kR fik 40 70 L 1380y
RS, BRI ARRR R M BN T Tio, SEXJLACRHE R, TR E
RAUEERERE, AR NESR s BRIENMARERE LB THBWE
PE” X bR R B B R (2) BRI TRNES BHIELTA: S0, A
MO #EEEETESR, Fe,0; HEIRRERBSE, ALO; BRI T &N ;Fe,0;,
MnO, ALO, #1 TiO, [AASRALFESR, M Si0, MHBR L E%R.

2 £ X MW
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STUDY ON ALBIC SOILS IN CHINA

1. MECHANICAL COMPOSITION AND GEOCHEMICAL ELEMENTAL VARIABILITY
Li Zhaosong and Xu Qi

(Institute of Soil Scrence, Academia Sinica, 210008)

Summary

Four typical profiles of albic soils from the main distribution areas in China were collec~
ted to study for mechanical composition, chemical properties and geochemical elemental varia-
bility of albic soils. The main results are summarized as follows:

I.  The particle size distribution of the non-clay fraction and soil TiO, content calcula-
ted on the basis of >0.002 mm soil particles, the $i0./Al:Os of soil and ALOs(K.O0+Mg0O) of
non-clay fraction proved that each profile has a uniform parent material.

2. 'The mechanical composition of albic soil has a property of “double layers”. The ar-
gillic horizon contains much more clay than the albic horizon. The ratio of clay in the argillic
horizon to that in the albic horizon is >1.2.

3. During the soil-forming process, clay moves from the albic horizon to argillic horizon,
which, rather than the lithologically uncontinuous deposition of parent material, results in the
“double layers”. ’

4. 'The properties of geochemical elemental variability are that S$i0. and MnO were en—
viched in the albic horizon while Fe.Os in the argillic horizon; Fe.Os, MnO, TiO, and AlLUs
were cnriched in clay, bur $iO, in the non-clay fraction. ‘

Key words Albic soil, Mechanical composition, Chemical properties, Geochemical

eiemental variation



