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ERTRANTEDEA
RRE  FEE

FHRBEEERNREAORIEN, HEIRERAFSRAHRYEE, f, 3
RAEWFRENMT LR E 1 AL R R R R R A s s 2 2 A b
B EAET B RN R RS, A RSRFHRT, (LEHAD AN
ZEkbRE, SSE S R —, RIbTEA s S R R, AKX B
BARERS - B 7 TR — S ACROR Sl e i 2 R P A AL T, DL BT
TERCHET AR RAL . WEALBAZER, HALERRSEREE, RIVE-DHLK
BB MR I A TLRRE , 2RI IR IR AL P L SR AL B AR

SIRTET B RORLANR 1 Sk BRER BN T B AR ZEBAMT, X-JEaT, [RIREIA T 4G
AL AT AR

AR ERS R, RO LA R B, T LA SRR, W 1 TR

1 [T AT S8R e [T BRI AL S R AR B IR AL o [1] B AT
PALRE AR THALR AN RS, EHERE, 20ERNEERANEY, T
BERS AR EAN, [IVIZERIAL FONE, BRI RERSEF 800—900 KL Bl
Hu A AL B, R BULBERIR, KLkt 32 5ha s ER B,

B e E A K BRI, 23 B AR

(—) SR EALRE (R A -=oKERA - EEE) mRRE . SEREERI A%
B AT R, EEAMERMNEEER, BHBIIPREACE, SRR
Wik. ZRBIKERR, MANEEMIFAEE R, /6 ERAWEM LIRYEIE
AT HE R BALA 8, T4 TR A B 1 A RS AL AT P B o

AVEARE BNTBRERED, RO B SUR AR
FAEET, FEEeHHN oA B B LR, SRR 9%, AR B AL BT, R S R
ZPo

28053 SEEEAIRE BMF B S, BRHRAEEE IR G, R A48, 5T

' SEBER AR RT AR 1700 2k b, B4R 805 5, B RTAER R AR R,

BRARIRE 50—100 ERTRHE, 0—200 JEKE, 1188 i BB - B A — 2o

28056 EREEAHRE HMAESHEH, BXRAFHBRENOEMIEERL, WS

30, BT B 1600—1700 ook, PciRFWMIRR, RAMMBUSHIL, B4Re

U s AN R BB AR R S RS AT, A 10—12°C/ %, EATEEAREE 50% MR RSN
HE=H5H, EAR 03043, Xeky kBt mEnsl KPY-13 % X-%48, @4 Fe §l, EE3S
KV, Fif14m. AR 2 B RATSE RS 57.3 mam. 3 144 waHE RS Bo

187478 Na,CO, ksfhiko MR )i pH 7 iy NH,Cl Mk, 2h% 2R 0eRests B ERm 118,

178
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R

B1 #EEIENEENLEYSER

Figure 1 Zonality of the weathering stage of important soil types of southern China
according to their composition of clay minerals.
1. BBt m(EEREAANYE) SRa-=KkEa-Fd
11, #iemEE ERE-RiEA )
I mavpioE  SEA-A-BRA
IV. EFIEEL L ESER-FERE 2 PRAE-A¥E 3 ERE-B¥E
Region (I) Lateritic soil developed on highly weathered parent material
Kaolinite-gibbsite-hematite
Region (IT) Red soils of tropic zone
Kaolinite-halloysite
Region (III) Red soils of subtropic zone
Kaolinite-quartz-montmorillonite
Region (IV) Yellow soils of the mountainous region
1. Kaolinite-montmorillonite
2. Illite-quartz
3. Montmorillonite-quartz

B X oH & B M

B (Kunming) @& (Nanning) EM(Xwangchow) M (Foochow) £ #(Changsha)
® 8 (Nanchang) #)(Wenchow) #iM(Hangchow) - #Exi(Nanking)

50—100 JEOKTRER, 200 JEDK LA PR3- 3 AL 82 R0 RS A7 B S — 8o

21760 SREAMRE BHEHR, FEREFEOFLECERND, FHEEREXIR

1500 2k, $2IRAF M, MRS RAMAN, EAIRE 50—100 FKFEHE, 200
JEK A P R A AL 52 A3 BB S A R R — 3K o

Y r=EZEPBRER 24°C £A,




180 + - 4 & #H 6 #&
R = EEAR A AL SR R AL BRSBTS R A BRI F 12 Fngk 1b,
F1a BTRECEMEREHE
- _
+ w | P BR[| R o g
H,0 KC1 258 /10055 4 (<1p)% |EE/1005E+
© 28053 0.90 4.80 4.70 YR —_ 60 5.5
28056 1.34 4.95 4.78 0.08 0.29 77 5.2
27760 0.68 5.17 4.80 0.24 0.06 78.9 5.0
Shr#: A ¥, WESE
#1b J[EEMTANCRIHESR
482 |Si0, |TiO, A1203|Fe30,,IFeO MnO‘CaO MgOl K.O |Na,O |H,0| 8i0,/A1,0; | Si0,/R.0s
28053 | 25.84| 1.81| 31.04 | 21.65| 1.32{ 0.05| 0.15| 0.35| — [ — |17.60 1.42° 0.99
28056 |30.30| 1.67 | 33.29 | 16.30} 1.67 | 0.10] 0.13 | 0.35] 0.10 | 0.04 | 16.08 1.55 1.18
27760 |30.06| 1.68 | 34.33| 17.89| 0.94| 0.16 | Tr. | 0.43| 0.05t 0.08[15.13] - 149 112

BAT O S MR AV M R A RRE, 2 k4RI pH {5 KCl $2 I pH
HHERA, HRE R Hebtfg 100 3 R 5—5.5 &8, ¥ohim Sio,/ALO;, Si0,/
R,0, 7} Bi7#E 1.42—1.55 #10.99—1.18 2, ks B L& B, %452
Ca0, Na,0, K,0 $pibhsesats, #BEME KRR R T ARMEILE, BE
3 21.65% , BEEKAEHNZ AT —,

FER 2 g2 ihig h 560—570°C R
B 970°C 2 0 SR i, BB S a%
W, FES K (OH) MliWe 2 B, H%E8
Wk r-ALO, FuFER'E Si0, fr 5| ey x 10,
e R S A B B R R R
18, SR mRAH BT, 275-280°C
9 B R = KSR Bod e, B ks Rk (OH)
/& TR R 7- ALO, BB HED o K12 200°C

o N L, R, SRR R R R AR B IR

1 ﬁ W (BEWRR SRR RS R
RE, 150°C/73 7T BE A5 /K SR HT gt

| XS54 SRS S 5 25 B AT A R 5

’\“} 3 Flcdh, 714, 4.40—4.414, 3.52—

w70

T 28053

28056

70

*356A, 2.33—2.344, 1794, 1694, 1.48—
1498 SmmsmEaieg, 478—4.874, 4.40 —
4414, 2498 2192212 m= KeRE R LR,

570

B2 FOACERYERCE B2 BT AT B
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2.64—2.6948 /5 7 AL

T EYR S o 2R R L RREHE T $H8E R 350°C B A,
Flc WTRIETEN X-HEi5Me

$REDE, EATEEEA RIE AR kR
LB E B UK R AN EE . A
ﬁrtk&ﬁ@%ﬁﬁ‘ﬁ%%ﬂ)&ﬁ%%%%mﬁ

BT ARSI, AR

;—*F,%EC%RZKE, B A AL RS
EE M, RSN . 35 L FEM
FUENBEARAT 4045, LA A FIBR PRI A
AV IRAESE o

28053 SRAZA Bl 28056 B £EA % HilE]
— M % E, AR, (BT LR
5, REWAL BEA N ERE A EY
sy, M A 5 % B, 28053 5t
28056 AL ELIEEL | LB LA AU ER o FHL R
fRR B, & HYEEILIE RSB RN
. IR 28053 HRIE AR, FREmR
R IRAL RS S, AR - BRI T (6,

Fe RS PR REALRE MR D S S
A-ZoKERA-TREIE AR, EME
P AT A R T8, ERREE AR
M B R AT R E AT R,
ERRSR B M T R T - 17
FREEI R AR AR B R, WA
BAOBEREMAKRIKER, HEEME
6] — I 8% B, A6 AR S AREAR R, =
KRR R EEANEREERS,

AT AT A - B T kR A B
3 +—6%,

(ZHREHEBE (5 R A-RIER)
A’l’il/iﬁﬂ}iTm

JLH4 ERYIIERAR RS 22°C, FE— kA 1200—2000 2
BEAEAS IR HE T RIS B BORL:, BRTAEREE, HAREER

27918

o 28053 BRiEA My 4.12R BB ERR SR, MA=IKEE

28053 28056
d(&) 1 d(4) 1
7.1 S. 741 V. S.
5.34 w. 5.34 w.
4.78 M. 4.87 M.
4.40 S.—M. 4.41 S,
4.12 M. 3.94 V.W.
3.81 V. W. 3.56 V. S.
3.52 S. 3.36 V. W,
3.30 V. W. 3.19 V. W,
2.64 W. 2.69 M.
2.55 Ww. 2.56 M.
2.49 M. 2.49 M.
2.33 V. W. 2.34 Wh.
2.21 2.19 W.
2.16 } w. 2.04 V. W,
1.98 V. W. 1.99 w.
1.79 V. W, 1.83 V. W,
1.69 S.—Mb. 1.79 V. W,
1.53 w. 1.74 V. W,
1.48 S. 1.69 M.
1.45 Ww. 1.64 V. W,
1.43 V. W. 1.59 V. W.
1.24 V.W. 1.54 V. W,
1.49 S.
1.45 M.
1.30 V. W.
1.28 V. W,
1.23 V. W.
1.14 V. W,
V.S.=%5;  S.=34; M.=th5g
W.=54; V.W.=%355,

LTS I IR L A S S A SR AR B A H
Fe i@ HE TR e s B IR B IR B a9 B AN AL, HAbh R 2 B e R/l
Eko LMERMERNT:

BE, BRI 45100 JE X, B IIRYE R i BALATE B A iR R T B A
i‘jt'a‘fiélj ol A HARE BACRE BEBEER, RUbB S I, REAE

FER TP RIEALRE,
30453

Fi1 80455 BREEAR, PRE B REH, R H

1 5 B BOALEE, M B B R, R
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BeHt T, AE T JEAT 20 Ok, 30453 $RE ALk, 3 22°, LEEER . 30455 $RE
Y, B 270, REBAL, BERARHWTARERETH L ERR MRS

980 EARTERE 110—130 EX,
27870 BREAIRE A, R L EE
- L B b, AR, EETE,
L ’ B AR S 28— 46 JEK SRk
L oAST0 AR E AR, TR R R
“"k S, H AR A B,

B, BARIRE 50—85 EXKR
Yl "o 30453 ﬁo
" 28016 IREBER)I, TEHEBEE BIIRE
| L6, BAIEH/NIR RS, KR
i BRI, BEALRL E, AR AR L,

27715 RABEHBEY, R S8E 05
frts 43, B RTAER RAEREAMN, L
HIJ, EEARHR B 40—60 KGR,
B p A R BB R 3 BB,
80 JEK L TFES 4 RALEEE,

27810 IRE SRS, Wik A %Y Wi
a8, SREbkit, BB, EA
R E 2755 X, HE L AR

CE IR/ VEHEEN S AL B8, THERE
" v - B AL BT B AL R S5 B ]
) gk 2a gk 2b,
A IE - MR T 8 A B W T AT 48 AL
HE , RORIAOICH RS S MR 1023 ZEE R,
B3 RRALRRTR RS A W 2—4 4%, 'EMEy Si0,/AL0; & Si0,/R,0,

—fpetE 1.70—2.00 Fu 1.45—1.80 {MI(AEA 27715 FrR B EH ERRD . ARSI
BACE, AT T ROBIEE, AMNBEAR 25, Ca0 Na,0 )}
HIEWELE, 1 MgO K0 o RiB# 1%,

B 3 sl ghigrh, 540—580°C LEAFn 930—990°C HE £ 2 BB ATIRIEOH
Hepy, 200°C BT R AVS Bk A A R IE B S KB R FE S P R HE, 150°C 12
NS ATHE R KSR S, 260—290°C B = K8 A MR EE, 300—350°C /4% 55 Ak
BB T IE, 200—300VC ik 2 5 AR IR vl 7 R UM B AR AU IR A

B B UG R IR A2 thas EATE R, B AU S s 600 JE AWk
AR, THRIEAGRAS BRI, L. A Dean" HEiE—SFIHEM = M &
Wk B T RS A 71, 18 Van der Marel H. W. U9 8 8R4 TEREAYHE HH H
R EOER SR AT NSRS A TP, SRR, K2R ZHTHT
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FEAREN &SR AEARER, LR ER R,
2 WMOECHEAMHEDHERE

pH ma e | rmia | [ eess

+ o | ARE% F< iy EX S T

H.0 KCl 2 E/100% + B)7% | 100 % +
27918 0.51 4.70 4.30 0.10 —_ 34.0 10.4
30455 — 4.80 4.14 2.24 0.07 —_ 11.9
30453 — 4.90 4.17 2.58 0.04 — 11.9
27870 1.05 1.44 4.20 1.45 0.33 31.0 16.2
24570 0.48 4.56 4.10 2.14 0.02 21.8 —_
28016 1.12 4.56 4.19 0.94 —_ 27.9 —
27715 1.01 5.35 4.40 0.63 0.09 25.0 22.8
27810 0.55 4.82 4.54 0.54 0.31 — 20.7

ShE: A %, WEL%,
) R2b DL BHEBLFBESR

48 [Si0, |Ti0, [A1,0, [Fe,0, |[FeO [Mn0|Ca0 [MgO| K,0 [Na,0 |H,0 | i0,/A1,0, | Si0,/R.0,
27918 | 36.47) 0.98 | 36.32 9.91| 1.04 —_ —_ —_ _— —_ 15.09 1.71 1.46
30455 | 38.09 0.71 34.63| 10.42| 1,10 0.03 | — — _ — |13.76 1.87 1.57
30453 |42.74] 0.34| 36.56| 3.941( 0.87) 0.02| — — — — 1 14.01 1.99, 1.86
27870 | 37.36] 0.45| 33.98 8.35| 2.15| 0.03 ﬁﬁf\ 0.89 | 0.42| 0.07 |16.06 1.87 1.61
24570 | 42.46| 0.09{ 40.19 3.88| 0.80| — —_ —_ — —_ 13.58 1.79 1.69
28016 | 38.74| 0.80( 34.89| 7.56| 1.83| — — —_ —_ — | 15.58 1.88 1.61
27715 | 40.75) 0.07 [ 30.92( 10.69| 1.75| — — —_ —_ — |11.86 2.24 1.83
27810 | 41.74] 0.57| 33.51 822 0.92| — —_ —_— — — | 13.587 2.1 1.83

#e7 2¢ X- @ik 7.1—7.24 3.553.604 ,2.55—2.584 2.38—2.354,1.78—1.794 |
1.69—1.704, 1481494 /3 BB A EORA, B AR B E, A FORRRE, 78 X-
Sl A R A A s, 4.80—4.93A WS RR R I S KSR AT AE, 27918 BRIE
o 4174, 2,484, 1.7048 1.544 £ B fe4HeaRE . 80455 F127715 BEiE A< 2.66—2.704
IR AR L BIFRIE A E, 4.15—4.202 SRR TTRR R FFESI B, 30453 Fil 30455 B
AR B 3.358 AL A AR RA R,
AN ek 27715 SEEAR B T ONE, TRE REMERILR ALY
B, 48 X- S R TR B A E B PAA, 1004 Bitekiie, 3.354 2528 pa
T, TERRIR IR, Si0/ALO B E N & T A AN, 3.354
ORISR T ORI A ROTRIE, FLRIIRAAHAE (3354, 153R), 4¢278104%
A ARk, S10,/ALO, R 280 ihid PIT th 7 A PFIA,
AR, AR SRS LR R R T :
27918: BEMA, B AR E, XETYA SHEEE, =/KEER, FERWE, KEFER.
30455 : B A, IS A S, RERYA S, =/KERA, ERWE, VRAK.
30453 B BA, Bk AS T, B SR, =/KeET, AW, YERE,
27870 : & BUA, IS A B %, RETRYH : Z/K8EG, &R B, FHRWE.
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2 SRR X-Ji580

27918 30453 30455 27715
d’) 1 d(4) I d(A) I d(&) I
8.0 V. W. 7.7 Ww. 7.7 V. W. 10.0 M.—W.
7.2 S. 7.2 V.S 7.2 V. S. 7.1 V.S
4.85 Ww. 4.8 W 5.1 V. W. 4.93 Ww.
4.47 S. 4.45 S. 4.85 Ww. 4.47 V. 8.
417 S.—M. 391 | M.—W. 4.42 Sb. 4.20 W
3.97 V. W. 3.56 V. S. 4,15 V. W. 3.94 w.
3.60 V. S. 3.35 V. W. 3.86 V. W. 3.58 | V.8.—S.
2.81 V. W. 2.78 w. 3.55 V. 8. 3.35° .
2.65 w. 2.55 S.—M. 3.35 V. W. 3.20 V. W.
2.58 M. 249 | M.—W. 2.78 V. W. 3.00 W.
2.51 M.—W. 2.33 S.—M. 2.66 w. 2.86 Ww.
2.43 M. 1.97 M. 2.55 S.—M. 2.70 Ww.
2.34 M. 1.81 V. W. 250 | M.—W. 2.57 V. S.
2.24 w. T 178 W 2.34 S.—M. 2.52 V. W.
2.16 w. 1.69 2.21 Ww. 235 | M.—W.
1.99 W. , 1.66} S.—Mb. 2.19 Ww. 2.16 Wh.
1.79 V. W. 1.53 W 1.98 M.—W. 1.99 M.
1.70 M. 1.48 S. 1.83 V. W. 1.85 V. W.
1.65 M. 1.33 V. W. 1.78 V. W. 1.79 V. W.
1.54 Ww. 1.30 W 1.69 1.69
1.49 S. 1.28 w. 1.65 } M.—w. 1.65 } w.
1.46 w. 1.23 Whb. 1.53 W. 1.53 V. W.
1.43 Ww. 1.19 V. W. 1.48 V.S.—S. 1.49 S.
1.36 V. W. 1.11 V. W. 1.45 V. W. 1.45 W.
1.28 V. W. 1.30 V. W. 1.34 V. W,
1.23 V. W, 1.28 V. W. 1.30 V. W.
1.25 W. 1.24 V. W.

V.S, =58 S, =@ M.o=shEy W. =3 VLW, =&

24570 B, RIS AR E, REBRYA KSR, GOKELE, FFRWE,

28016: WA, RIE AR X, RERRWH  =/KEEA, TREEE, FEREWE, KEERA,

20715 \HA, kA, AR R, XEGRYA : IFEBEO Y, SHE, —OKERA, JF

RYEH-

27810: M A, WA, PR A R, REGRYA : =UKEEA, EHETE, FERWE,

O R IRHLRE Y, BUBALEE SRS WA R T, B, B8 a.
B AR EHES, (BB ILT, iR 27715 SEERAR R fE A i % 15 1 s B et
T, MR E R, (ERTERED, RRRIE LSRR a0 ety R 2 R0 E, Rk
WIR T BAEE, EERENRRAARLAR D, EF S EYEEAEEE—
FIAMER, HRMETSD 27715 SR pH A IMEAREE By, BMR T Ll
o

30455 #n 30453 BEIEAMMLEEE, MIBROHLET2—B, RESHSBRIER L
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B SR BERL ARy L AL

1%8

FHZES, 80453 SREEA A EERD, WHUSHBREBA 1, HIBRKRA,
RMVBEHEHE R ROBEMMEE, BXERBEA—REAT, TEEMEE, W

HERR B THEREEMNRLER,

(S)ERBHEE (FEA-AE-RR)
3E TG R TR E R, bR
WEAMEEMET, ARELRASK, L%
B BEM A BB AE HA . THREAE AL
FLERLERER, IrAEARNT:

81161 F1 31163 SRIEAMRIREIL W B &, H
A S EREERE, SR EBEE, B4
BB R NEAR, S THEARIR R B, SER
5°, 31161 ZEf |, Szire, 31163 R H T, 1%
FARE, BEHER bk, MEELRERER L,

K, SRAEAHR BT T HrEE e L, 33400k,
MR EEE, B e kgL, ERREAK,
TR 70 EXAUTE S F B B8, EXEE
30—50 JENE,

20702 HEREAREILHEEE, HTHHE ST

B4 ERVEAE R E BT

HORRAL AV EDR L, B T], B RTAER B, I 09 80 ERIAT, BNAS VR B LAY T

W, BEARE 556—80 EXER,
LIEARA AL BB AR GRS R R AR 82 Fiigk 3D,

3 T HADECE N &R ER
. pH woOoH | f# % %
£ % | AEES e
H,0 KCl /10054 saE
31163 5.11 4.19 175 0.05 23.0
31161 4.81 4.10 2.68 0.04 21.9
K, 5.40 4.26 3.74 0.04 20.9
20702 0.42 4.90 4.21 2.13 0.13 147

AR BB EE, R ERA B BOKE M pH AR, KbimEhg
T AL, 152030 g /1003, Si0;/ALO #i7E 2 Lk, Si0y/Ry0, WAL
%, MgO KOHBLMaHE, FEEERNEARIRERE EBAR R &

# DHATCROALELRLRER

© gk |Si0, |TiO; |Al;04 |[Fe;05 | FeO MnO|CaO (MgO|K.0 [Na,O |H,O| 8i0;/A1,0, | 8i0,/R,0,
31163| 41.54) 1.01 | 30.88] 4.43| 3.80 0.02 |{EHR| 1.39 14.11 2.29 2.09
31161] 40.35) 1.00| 30.41| 10.26 | 1.84| 0.04 1.36 | 0.18|12.89 2.26 1.86
K, 137.76] 0.82| 31.09| 11.89| 1.70| 0.06 | KJH| 1.49 13.30 2.06 1.66
S
20702} 34.28 29.45 19.74 1.98 112
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®l TRBTCRMO XN YR

31163 31161 K, .

a(A) 1 d(A) I (4 1
7.2 wW.—M, 7.2 W.—Mb. 7.2 ]
4,84 w. 49 - M. 5.1 V. W
4.46 V. S. 4.43 V. S.—8. 4.78 wW.—M
4.17 V. W. 371 V. W. 4.45 S
3.64 V. W, 3.51 V. W, 3.55 Sb
3.48 w. 3.33 S. 3.31 M.
3.32 S. 2.99 W.—V.W. 2.79 V. W.
2.81 w. 2.83 w. ©o266 w
2.57 SR 2.67 Ww. 2.56 s
2.34 Ww. 2.56 S. 2.36 w
2.18 Whb. 2.50 V. W, 219 w
1.99 w. 2.36 V. W. 1.98 w
1.80 Ww. 2.21 V. W. 1.83 V. W
1.69 Mb. 1.99 V. W. 1.68 S
1.64 Mb. 1.69 W.—M. 1.64 M
1.53 Ww. 1.64 W.—M. 1.49 S.
1.49 S, 1.49 M. 1.38 V. W.
1.37 W. 1.44 Ww. . 129 V. W
1.29 w. 1.29 Ww.

1.19 V. W.
1.17 V. W.

V.S. =% S = M =@ W, =3 V.W. =%

P 4, ZE A 8c X— LI MM RAT S REEA, FEBRA3.31
—333R A, EMAXKABLRA, RZEBMBHAETHRES, MRS
680—690°C, 870—910°C WK &AF1 980—1000°C fr#h4%, LIR 200°C LI T AR ELA #E
Wi, BIEEERE, X-bEdEh, 443—4464, 256—2578, 1.68—1.694, 1494
1204 &2 SROEREAIY, B8EEELEABATEEWRE, B2t M
MAERANEE, §E DA R A, 145% /oA MeO & &, 4%
B TR RALTE, 20702 SRAEA 22t il o A ISR AR A RO BUR JE, LA 3
UE, THA BB ARD, (A4 23 iR A S ERE/MER, TREEFRD. FERMY
L L R

31163: U, H, $RE B3, REWY HRIEH, ST, =K, FRWE,

31161: HEA, H, BRESE, RERY BRI, FER, =KIEH, FRWE,

K, B8, GE $RA56TE, REWRY : /KA, A, FE, R wE.

20702: FEA, FIEA T, REWY SHEEE, B8R, SKSA, §IRA, FRME,

_ £E0) LEERE 31163, 31161 —EAMK IR AE 2R, ARG AREAEE
B, W THRELAEMED, USHITEHRALE, W e LA WEE , S
B, SRR EL R R R SRR,



3 B IRRIAE . FBRR: FERH LR RRS LR 187

RNEHIE TICHE TR S0 TGRS BB ()8 108—150 JEk ) aofiL- il
R, BB A 8% MBRIAAAE™ Y, ERME X-CHiEd, HRDEBFHAN
FogiE 10.02 248, TTRER PR A —S RS BB, E A EE D, USUE
XS B AR e 2 LR H 2K ‘

20702 HEA 58 31163 45 = (F A A PR Sat B ARFE RABBT B, STORMM: M, (120702
B ERAAEREE, W RAETEE Getk T R A LR A R A —
B, "

TREE LIRS, BMIE R - AR SRR ERS R R TR AT R AL
MR, SEARARIE - MBS AT SR LR B8, '

(M)FEFILMSIEE B, B8 SEa-SRE. FHA-F
¥, BRA-TE, )

ST\ R < A L T R TG B BTG AY TR 800—900 X
UL, L T SR A IR BRI, T Bk, BRIRE R, LR AR RS, AR
B, B, BEICRSE,

30714 $R 1 RIS 1, #53K 930 K, (R A BB o, LB ERKE, MBS EEL
INEEA, EEA R 25—35 X, '

30689 3£ K BEHEIBH IR, #FHR 900 X, AT B AL S B M, B RBEE, BiAERK
AR, HEARYEE 35—55 EX,

30760 $REEHIEE, ik 1400 X, MERAERE, X6, WAL, BAEE
45—b5 JE Xk,

7% 4a Fusk Ab b ML 0 K MAH BAT S £ AORE tET, B UMUK pH 1t
SRR, FORDRIA R SL AT BT, 45 25—85 23 B4/100 75, 2 Si0,/ALO,, S10,/R;0,
B T, Zo e B — AR, 30689 BRI, A#5 R SUE, BIIETT R
WA 96%, HibiiFea K0 % '

Fda EH LB BENERNEE
pH WO S| KB

+om | ARED R e
H,0 KCi ZEE/1003% 3 =
30714 — 5.13 4.19 2.46 0.11 24.0
30689 — 4.91 3.78 3.80 0.09 26.3
30760 0.50 4.78 3.47 5.41 0.15 342

R EFH L EENECLRIHER

4+ 88 |Si0, |TiO; |AL;O4 |Fe,05/FeO |MnO|Ca0 [MgO/K,0|Na,O| H,0 | Si0,/Al;0; Si0,/R,0s

30714 | 35.56] 0.43] 33.07 8.52) 3.09)002) 020) 0.75) — | — ]1583 1.83 1.57

I
30689 |39 48 0.34 | 29.70 | 11.()2‘ 1.60] 0.02] 0.12| 2.28 | — — | 11.10 2.26 1.83

30760 | 38.26) 0.27 | 36.46 6.63] 1.45] 0.03| 0.28} 050 | — | — |14.03 1.78 1,60

.
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Fde Z B 1L WA X-E T HER

30760 30714 30689
dd) 1 d(4) I d(Aj I
7.2 M. 7.3 S.—M. 10.1 V. S.
5.2 V. W. "5.2 V. W. 6.9 w.
4.84 S.—M. 4.78 M.—W. 6.1 M.
1.45 Y. S.—S. 4.45 S. 4.87 M.—W.
415 = V. W. 4.17 W. 1.47 V. S.
3.56 M. 3.86 V. W. 4.17 V.W.
3.32 S.—M. 3.52 8.—M. - 3.88 V. W.
2.96 V. W. 3.30 M 3.68 V. W.
2.82 Ww. 3.15 V. W. 3.50 W.
2.57 V. 8. 2.99 V. W. 3.30 V. 8.
2.35 M.—Wb. 2.83 W. 2.99 W.
2.17 M.—Wb. 2.66 V. W. 2.83 M.
1.98 M.—Wb. 2.56} V. 8.—S. 2.66 V. W.
1.69 M. 2.34 ) w. 2.56 V. S.
1.64 M. 2.23 } Ww. 2.45 M.—W.
,~\&53 V. W. 2.12 w 2.35 Ww.
1.49 V. 8.—8. 1.99 M. 2.19 M.—W.
1.29 M.—W. 1.78 V. W. 2.12 M.—W.
1.25 M.—W. 1.69 M. 199 S.
1.64 M. 1.92 M.—W.
1.59 V. W. 1.81 V. W.
1.54 w. 1.69 w.
1.49 V. 8.—8. 1.65 S.—M.
1.46 V. W. 1.55 V. W.
1.42 V. W 1.49 ' S.
1.45 V. W.
1.43 W.
1.35 V. W.

V.8 =& S =8 M o= W=z V. W. =85

RIREAE ENRREKVZEROH LR RERHERIS, 38T :

30714 :fE 2 # ahiE M A H B8 A . =/KEEA, 680°C Fu 880°C Ay Zh 441 1000°C
HiEE, DR 200°C U THERRBASTEHERANER, EERBESTiEE
SAE IR EN BN, 15 o XobBORR SR IH BRI, FINETE
H—ERNAE KRBT,

- 30689: 4 2EE th#E P E H 150°C LUT AR -Fn 560°C M % 7% DA K 880°C Ay TREL
BARFRENEIE, 590°C BZEH ~ERMANIFE, 2T5°C B=/KEEA, #tkdey
X-kgiEE 1014, 3314, 2564, 2458, 1.994, 1498 m@FIHR 2, 3.304,
2458, 1818, 1658 mpms, 694, 618, 2358 = 435 B higais, 42 A. S.
T. M. R &S/ —KEkEEA (Boehmite) frfy, 2=#hah#E | 590°C X RBATEE
BRI, ZKERA, SHEIRAYAELE, AR MR R X-AEEHEIRE,
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30760 : 3% % 680°C, 860°C F1 200°C L1 T B IR K 4 24F1 990°C Ay 24 %5

IR B4R, 560°C TREA 960°C HBh B H B
TR, SRERE—EA T, F e XK
B B RS B AN B T T 52 2 — B

7t X- AR BB N ARNER, RV R
SHeBE(4.1548),

FEE B A SRS T, B 3 B 78 K obr
o AT R AT B o B AL 0 T, L TR L 4 R 5
14.08 JRERAME, TOHAL DA BT, HoRpetE X-
AT R AR, AR NH
AR RS, K5 NHAR g2 3 KOH &
Ho A. D. Scott Sptlakghikm el NH,VEER

KOH 4568, &Rk 5,

310

560

S SRl S BT

iy NHF RERAES-H88 KOH &K, MBHR-LARFIA g NHFRHE K50
AR KOH 78 o R L 3 3 3900 i R SRR RAL HEAO b A NH il NaOH

&5 L EEMEST R NHAEE

=+ BE 30760 30689

30714

31163

K,

NaOH 788 (Z % £/1003%) 34.2 T 268

KOH (S g R/1005) 29.7 21.3
TEE NHYIEGEESR/1005%) 4.5 5.5

24.0
16.1

7.9

23.0
22.7

0.3

20.9
21.2

—-03

RS ML K NHAHE e, B R RER, TR

REEET, _
MRS DL _EARSSE , \L s SRR L IR L Sl T

307T14: \A, BRA R E, =/KEEA, AE—E & &, SHETR, A, Wk A J&

WELELREH,

30689 FRLA, AHBE, NG AEE —~KKEEA . =KEEA, SHEEE, A R IHH

YE OSBRI,

30760 A, AR B L, /KA, BREAR—E&E, AXKEAENER LD

Bt

LA EAEAEAR SRS e AR B T 1, ' R i AR B b e T AL
o BIRNEALNS BB EE, BHE AR S AR S A3, R L SO ML L AE — B R B L EBEIR

DT

A2 11 3 2 o AR S RO R L B R A B BT — R R SRS o B2
KGR AR AT e AT e R, T U M — 2 SO IR, ' TP BR A B

& A B 3 2 SR ALy B A A IR



190 =+ - & E2H b %

—JKEkgEA [AIO(OH)] 2—KEEghA [HAIO,] (RVERMSE, A EiEle
BE/REGEERARMEY, 76 pH KR 6.0 R a8 R, —/KIKEEAE b M B, AT A
#E A%, H. V. FopOynos™ EriftiHBRBHIEE P H —/REKEEN 4, (HIEAH ENE
WRAERE, B ABEEARTE - T X- 6558 B A8 K LR B RN, BBA—/KEkER
AR, EERFPECHERESERFERIEBRE, ORRMARY THOLLAE, A
GBI, R4S REE—PT R,

MRS LR, RMBEBER LE-LRSMLHY, REPREOBEAHE, DRk
AVPRA AR BEARE. BENTERYEMR LML, BUREREEN,

w =

LA X-S65007, 28T, B FIRBRTE F ik, RAEE T EREALRE
g, B AL R, EHAVEHCION L b TR AO R DR, SRR T Fe v e S R R
MR EE . REEE RS SHERE, BELREORE, TERIRYEEREA,
SRR, HEH: ROWALEE, FEHLRYRSEA, RA; EANIREUEER
A, A BRA SIS W REE, UFNE, SRE, AR BRARE, HHMARMES
RN ENIE L bo N

2. RMEEIRIIE, bl b T B AL B i, R E A [
BHEA LAl €, WA LEET TR, BREN, T HOREE TR
2. ARG SR B T RN L RS S, RZ e
R, (HEMR R ELR E B A L i B R AR K A,

3. BMIE BB IFIAY A BE, A AR R A A1, R ©
RBMPFEFRERE, EE PR R R AR, ©MAvK LR AL
SRR R B R RAT AR — B, BN, B BRI —E SR

4 FEERLEUEEE SRR ER T —REKEEA B, $EHER R R
E— B 5, '
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COMPOSITION OF CLAY MINERALS IN THE MAIN
SOIL TYPES OF SOUTHERN CHINA

S. N. Cuanc and C. K. Ler

(Institute of Soil Science, Academic Sinica)

(ABsTRACT)

Clay particles of less than 1ux were separated from 18 selected soil samples,
representing important types of red and yellow soils of southern China. Com-
position of clay minerals was identified by X-ray defraction, differential ther-
mal analysis, base exchange capacity and chemical constituents. Zonality of
the weathering stage of the soil, as shown in Fig. I, is explained briefly as
follows.

Region (I) Lateritic soils

Representative clay minerals: Kaolinite-gibbsite-hematite. Soils of this
type mainly distribute on the rolling hills of northern Hainan island, Laichou
peninsula and south-eentral Yunnan. Formation of lateritic soil seems confined
to the highly weathered parent materials of basalt origin, which were formed
possibly at tertial geological age. Present direction of soil development remains
muech controversy.

The whole soil contains around 209% Fe,O, as hematite. Clay portions
(< 1p) of the soil possess base exchange capacity 5—5.5 m.e. per 100 grams
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and Si0,/ALO, ratio 1.4—1.5.

TiO, in form of ilmenite presents both in silt and eclay fractions up to
4-69,.

Region (I1) Red soils of tropic zone

Representative clay minerals: Kaolinite-halloysite. Soils of this type form
a narrow belt in the tropic zone, extending from southern Fukien to Kwangsi.
They are derived from various parent materials, including granite, metamor-
phie rocks, sand stones, shales and marine deposits. Clay minerals of kaolinite
group are the characteristic weathering product of this soil ‘type with minor
portions of gibbsite, hematite, quartz, and illite.

Clay fractions of this soil type possess base exchange  capacity 10—15 m.e.
-per 100 grams and SiO;/ALO, ratio 1.7—2.0.

Region (III) Red soils of subiropic zone

Representative clay minerals: Kaolinite-quartz-Montmorillonite. Soils of
this type distribute in the subtropic zone of south-cntral China, occurring on
the low hills and terraces below 500—600 meters altitude. They are derived
from granite, phyllite, sandstones, shales and red clay. The much higher ex-
change capacity of clay fraction (20—25 m.e. per 100 grams), higher Si0,/Al0,
ratio (2.0—2.3), together with the identified clay minerals characterize the
less advanced weathering stage in comparison to the soils of tropic zone.

In the silt fraction of this soil type much of orthoclass and mica remain
uadecomposed. :

Region (IV) Yellow soils on the mountainous region of southern China

Representative clay minerals. Kaolinite-montmorillonite, Illitequartz and
montmorillonite-quartz.

On the higher mountains above 600-—700 meters altitude of southern China,
including both tropic and subtropic zones, yellow soils and partially red soils
ocecur. Clay minerals of this soil type characterize a moderately weathering
stage. Montmorlllonlte, illite, kaolinite and quartz are the major constituents,
but variations of the composition of these minerals are determined by the
primary minerals of their parent rocks.

Clay fractions of this soil type possess base exchange capacity 24—34 m.e.
per 100 grams, with higher content of active alumina up to 2.5—5.5 m.e. per
100 grams.

Soils occurring on the depression area of red earth region usually appear
vellowish. The diversity of soil color leads much coutroversies in soil classifi-
.cation. Present investigation indicates that the change from reddish coloration
to yellowish in the depression area is induced by the hydration of hematite.
Once a small portion of the anhydrous ferric oxide has been hydrated into
geothite or limonite due to local variation of the moisture condition, while the
main constituents of the clay minerals remain unchanged, the soil gives a dis-
tinctive yellowish coating. The change is very sensitive.




