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HERILE R, Y, BRELE) IRAE
ERWLRE £ &3 2880 FPHLK, B2 RETR
WAR, ez NEEEILIRICEE h, PREE I
KAKFHEHFLH S, FPHERKEIZ00~T700mm
T, KE»HEENL#HRT S, FFHXRIEL 0~8
CTTHY, 0CTULOEALRE IR L2,000~3,500
CTT, BhLIENRYT S, LEOFEHMIEEHI
Lo TRRBD, BBURIOA THDHEES LD,

]

SHEMICHBE TS, FELUFIBEROXE

ERIFRTL, £FIRL, BET, ERRECTE
LBL, BELESPOEEROKBERRELTRT.
HiEt, Lo~d, BFERt, Bt EEREITE
o EELMEETH Y, WEERO 8HLLLE
L5 (85, 1998a). HEIT DOREEIZ6007 ha,
ERTEIC L o THRREEH T LEBER IO
3. 209 HLNBEEE T RALEERO LRI,
FUBRITEOWE L EEH, HHETERS L UEE
BRFERIZTHT D, L _RERIREIROETEAR,
EICBHITIE L ERYEORMIIHH L, RERKILTE3
Fiha Ths. EEMTIIREMRTIZN ha, i, 12
BT, BELE LA SFINOZROTFIRI S §
%, BRI EICERE L BHILEOB RIS L

REKIIH1,00005 ha ThH 5. BB BRIT,
Fidy AL, BEIZAREZHEURSTRS & UK, 5

BEGEOIRM, BIN¥—ER - BRI TESS -

s, HEHKL24705 ha THE., ThbDLHE

BHREREBORECETELRRHALRA-LTEY, B
¥4 ETOWNEZ AR L EEERICE, 1B
BULEOME L BAT, HEEMFNEEOREBY I
BLT5.

FRERALE B0 T HWERIZOWVWT, Zhao et
al. (1997) 13, EAWL, ZAKE, AAERO KWL
KEBOERRBESEIIN—IF 2T, AAZF4
b, BR, #1)F 4 PELBOKRRE, A%, BA
PORAI ERBD, PELEEY TVOEED SV
RERMH P ORE L AKEDFS 2 RE LI,
Xing and Dudas (1992) ZEEITED =20l
(B8IT, v AV, BIET) OFBIZIKS S/ LT
% white clay ZEOMEHEWICOVTHRN, N—
IFaGAb, AAZFAL, ER, XV FA IR
HAMBICEWEIATHEEL TS L, ERBETFY
FAMIABLERBIIEL, "—3F 254 ER
A2F AL PEIBIRBIEPLTVBI LA HE L.

L2Lads, ThoofGidRe i HEalioxt
TARLEWFTTH Y, FEREROMLEIZOW
T, RFENHP OB L EEAF-EHLH»I
LIS EChE&nRTyivy, Ak (&S,
1998a) IIBWC, HFERILFOFEM LT E H /N —
T LR TR AD SR L - R EOWEN B X UMb
FMEEHLMC L. AU, 209 b12mnt
BoONTEMFHNRBETHOPITLIILXEHME T
5.
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1. TEEE

TIEAFHIREY L HRETHRNL 72, R 1ICHRI
LR OB 230, H1ICHESE ORI
BERT. RIS Z R4 CE ST, REBADITN
AEL O LEOORIMIBICF LD TRRLTVS, &
BOBM I ENEHERY CH 5. FRIURFIZ19974 6
AT, #1BRITCOLOOWHEZ EWEE L, IHh0
De2HbviksoOMEARIBEE Lz, 72721,

AR EREOAOSITE L7, EWEIX Ap, B
(HBvix AC), CRAL, EIWHEIX Ap, B (H 2\
X AC) BRI LB & Z 1kg 32 DK % $REL
L, BIRCHRER, SRESICANTERIZHL, 5
Pt L 7.

2. REMF

BEM Lt (< 2mm) 10.0g %500mL h— V¥ —
H—IZHY, T % 88IEAKFEKIOML A TH
ML —METmEL, AR ESBLE. AEY 2
50mL LB L CERIbSEE, BUS00mL -

®1 PERAEEEEAR OFH

, E o RS N . FAO/UNESCO
S LT 1 R T b sty A INE
Ap 0~15 -
Ml HHERETEEH B 15~55 el
EiEt C 55~100 igzﬁiﬁﬂ(ﬁﬁ?ﬂ ' Solonchak
M2 wgmmtnsy P 0% e
Ap 0~15 by Ema,
M3 EHREMATEIEE B 1585 XE, K,
C 85~100 A LF
o PR A ——
Ly~t M4 ﬁﬁ%fﬂﬁ?ﬁﬁﬁ Agp 105~1550 SR ;gﬁ%;;;;\:kﬂ, Planosol
Ms EhERs AR P 01 T
- Ap 0~20 ryED Y,
M6 EEELBHHATFE  AC 20~30 K, KR,
C 30~100 F A LF
LN , .y Ap 0~25 B FyEDIY, K8, Cambisol
MT HHREREMHRE 4c 9535 A, 44 5%
M8 FHERETERIRGH AR 00 o
o Ap 0~15 ForUOZY,
M9 EHEREREAEFH B 15~60 KT, KRR,
C 60~100 FALF
PR ) 2 E—
B wowmammmnges AP 02 a7 K Phacozem
M Figmmmey P 20 ARG
s e Ap 0~20 boEDaY, KD,
WA MI2 ;ﬁéggmﬂﬂk* B 20~50 SRR K, #44%,  Luvisol
- C 50~100 3]
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1 HEHEICHETERE ORI,
D+ ZRE M3~M5, M8, M10~MI2DIREU# IR
@+ MTE MODIRE IS
@LERE M1 2 M2OREU IR
@TERH M6DIRAUHI%

¥—h—I2BLT, K%400mL T TMZ, 1M KB
fbF bY Y AREMLT pH 10125 L, FRALE
(k#8% ; 38kHz, 250W) L7z, 1IL®E> ) ¥ ¥ —
CBLTKREMATILEL, 15METIHRE )&
BiELA. BEOREK, Y47+ 2HOTHEIE
4 (<0.002mm) ZHRELL7Z:. HHLE-HE—H
TES R EMRE DKL TR TES 2 T2 TR L.

DL ETALSHICIMELLF VY YA kD
BNz CgEsE, LEREBRELL. —ERBOKL
FAZHE10mL L E Y, EORER, THX
K, K=Ax57—=n 1:1), A% —N—TFLb>
(1:1), 7€ FrTREEE L. 106C TMBREE
%, BHL, FRELA. HiEIoREoREL, Ik
FEIZL D UV MES (0.002~0.02mm) % 5 EEL,
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B-JL B OB

MEYE S (0.02~0.2mm) & MBES (0.2~2mm)
ZEFBIL T, 105CThsectiss, SHL, FRL:.
BonES» HREMBE RO

3. MR
HIFESPOEYOREIX X REPEIZL YTV,
X BEHFHORBIIAD L S ICHBE L2 REST
EBVTHBLHRTAZ %, #it50mg &
& HIZ2FDI0mL FLEICHY, ELoHEL .
EEEERT, IMBEBEF Y v A (pH5.0) — 1M
BWALF MUY AR T2 EELSE L. BT
OFLEIIZ LM EILA ) v A, MHI21320.5M 1L
RIAXTYTAEMAZT, TREFN 3 RIRLTEE L.
WHOEERBECKENA CRLSSL, BEL~ X
ImLZ#MATELIFAZLL, #004mL % A 5
4 FHIA (28mmX48mm) D 2/3 %8B k52
BT, BELL: (BHMNBEREF). U v a8k
HI3EEE, 00T LS50CMMAR, <72 T A
B HIIEE L ) o — VLERE O X BEIF
7o, XBEHFIZiZ CuKa BEHV, UTOSE
HTiTo7:. BEE 40kV ; EEIR : 20mA ; &
HE : 2°min~!; BEMER 3 ~30°20 ; AV v MR
1°-0.3mm-1°.

& *

1. REBEK

£ 2 WP ERASM SO FHR F R, Hikt
DR - E RIS LT, FEAL%EE 1L T20.3~26.1%T,
FHFFETHN LA O 2 TIIR LKL, THIH
HitgEtT 2w LBEL THo7. MIIZLBA THE
BEDB0%IEL, HEERE SbETEH%L EITE
L7:. M2Tb Ap BTiE ML L RIBOBER A LN
oA, BETIZVVIMNEEFBRLED» -7z, BEHE
I EFBRIBETOREIB IV IV M EFOERRB
»oHOBENE, M1T, Bt, Yk, 8, HBO
WFRIZBWTH, BUMICKEREEENALRY
WIERLEZIIW., ToBAL YT, EiEL
BARM LRV PEEMEL, TAM20O ApBE
BETOY IV MEREMBEROMEIZ, WBMLHT
D, BHFENCHRY TH Y BF S IIHERELIA
R L2k A MEOBCICERT 200 L
VW, LIYREORTEEEIZI Ap B L BETIZ26.4~
36.3%DHHEICH Y, EELICHRTRRELI 7.
I Ap BTV P EROBECIC XY BRI SR
TRLZ), BETRWThIBELTHo72. M3 T
HCROHLEEN63.T%THY, ApEL BREIC

BART0%E B o7 TOZ IR, LY ~MUER
WEBHITRFDOAPBEBREL S CBADER®
Bhe¥ishs, 7272, Apg, BRE CEBOMT
BEBEINIOGLAVNIERDOENIKEL, WED
VIMNEEPBRED LA EYI LI DTHIE, T
BETHBYSELRLWHERELEFICEIOND, &5
2, MDD ApBL BROMTOY L NEE L HIRDE
BOKE MBS, #HEPOBECICERT 22O LA
Zevs,

BEMS T OR MBI, M6, M7 & M8 ORI C&
GRZo7. M6 & MT T3, Mit&RIZApET
26.9~33.1%, ACBL CRT34.7~37.4% T, +#
BB OTBIE+Tho/:. MtEBIZADBT
<, Ap B2 5D I0BHMERNY D) 252, —
F, M8 Tidfi+&81320.6~24.1% &, Bt &L
TS, THIX Ap BCHtilE+, ACRTHEEE L
Tholz. 512, M6 L M7 3MBEE (39.1~
47.4%) »&EL, M (0.9~3.5%) b Friis7
DXL, MBIEEVHBER (30.3~49.1%) %R
L7:. 2hs 3HiidRItig 2 R% ) (1), M,
M7 & M8 DT, HEWH 5 W IIHEREEE O EHS
#EEIND, BHiconTid, #NLZ:3HAOWT
NORB LR ORI ERERL, otiEs It
NTREMIIHEOHELEREA L, Tz kidel
IZMIOCHEE T, 60%H BV I EN 2 B2 2T E
BERLA, 2040, MIGZERT, M9 & M1t
BiEitormrELE. $23E0nTFRIIBNT
b, #itE&EIZ, ApBTBREBID LIEL, MI &
MI1OMTIX, MIREE EHABERISEVSALNT:,
BRI 22 1 I CORETH A, WtxEIC,
b, MR, HBEFIIISAUL 2SS TEA, BiE
ToxEERL.

DX HIZ, FERILEO ZE L M HE ORI,
EICHEEEBICITERI L 2BV A LR, Bt
R, BRANCELBRE>SBERT, LI~
TOREIOMMET T 2FA SR, F—18
B¢ L REGH A, F—REGE ST b BAM criEd
BOKELHBIEALNLZ ENDY, BEFL L
b5 ITHEBRREOEBVIIERT 0L EbR
5. %7, BEAICELTELOMAT, BENEIX
b, Ap B2 o OMEBHMERA S hhx7:. BE
TIThNKEMTLIE, T HERCHER SR,
0L FT L ABECIINLTE 2 VDY, dETORE
Ho®E (hEBEREAELEFEDR, 1980) 2kh
i, #it (<0.00lmm) B IGE L >RIE > BE
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+2  PEFRALIRE B ORERK
HOE HE K (%)

TRE RRET R Wt Sk e HiH L
(<0.002mm) (0.002~0.02mm) (0.02~0.2mm) (0.2~2mm)

Ap 20.3 12.6 41.2 19.9 SCL

MI B 22.1 12.5 48.8 16.6 SCL
it c 21.8 11.9 48.4 17.9 SCL
M2 AP 23.9 13.2 56.4 6.5 ~ SCL

B 26.1 39.3 26.5 8.1 LiC

Ap 34.3 38.2 17.8 9.7 LiC

M3 B 36.3 41.8 14.4 .5 LiC

C 63.7 19.3 13.9 3.1 HC

byt Ap 26.9 47.0 18.1 8.0 siC
B 33.1 43.8 18.8 4.3 LiC

Ms AP 26.4 12.9 49.5 1.2  SC

B 21.3 38.3 25.6 8.8 LiC

Ap 26.9 22.2 47.4 3.5 LiC

M6  AC 3.0 23.2 39.9 1.9 LiC

C 34.7 24.3 39.2 1.8 LiC

Bt . Ap 33.1 21.3 43.9 1.7 LiC
AC 37.4 22.6 39.1 0.9 LiC

v AP 24.1 23.8 21.8 30.3 CL

AC 20.6 19.4 10.9 49.1 SCL

Ap 39.1 22.9 37.4 0.6 LiC

M9 B 42.5 24.7 32.4 0.4 LiC

C 37.5 24.6 31.7 0.2 LiC

Bt 0 AP 59.1 25.1 9.0 6.8 HC
B 68.2 22.1 7.6 2.1 HC

T 36.5 27.2 23.4 12.9 LiC

B 41.9 32.2 21.1 4.8 LiC

Ap 36.2 17.6 17.2 29.0 LiC

MiRE M2 B 42.8 18.5 20.8 17.9 LiC
C 39.9 17.9 17.0 25.2 LiC

* SCL, RPEIE L ; LiC, Bl t ; HC, Eif+ ;SiC, V)V bEME+ ;SC, #W&¥E L ; CL, HEE L.

#E> LY REDMRET T 2Em3 AL, REFA TESORFRERKRL TR 27T, Mg &fl— &
TERONLNER ARG LIz, 7272, Ly ~TidEiH WAETI4.4, 10.0, 7.17, 4.98, 4.26, 3.57, 3.34,
DEHFKEL, CEBOMIERIZBELLEBEZELLA 3.25, B.9ANKE— s HFEE SN/, M4ADE— 7
VMichh, BELTIERIGEEHOENKRE Do, 7 ea— VI L o TKEFF18.0AICBEIL,
2. SRR K a0 —550 CnssLi Iz & o T10.0 A I L 7.
HiER, REHABLIUBMIZE ST, 2TORM IO LD, MAADE -2 IZKEFAXZ 5L b,
TEUO X BEFRI RSN z20T, M3, CEBOK —#N—3IF2T4 1+, 10.0AL498ADE -7 IIE
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Mg, mr'dry

Mg ) glycerol

@
5 X
Y <, air-
z b
2
2
£
I, 300C
K, 550C
0 10 20 Jo

2Theta [deg.]

2 M3, CEOKMtES (<2axm) o XHEHK.

BRI A THRY.

B, T1TAL35TADY — 23+ F 4 b, 4.26A
DE—27 1A%, 3.55AL3 VAN - I RALHE
TEL BMADE—-ZIERLARIZLS. B,
fRiRA, 2 1By RRATHELEDIIRIE S h
Rirolz.

Mg fafl— 7)) U — VB TIBAOE -7 % 7R ¥
THNIWERA A 54 P ERESN (Zhao et al.,
1997 ; Xing and Dudas, 1992), M3 D CB#» 5
SEELZKEELESTLEDLIIZAEL. LaL,
B2oRFHEY L RAE, 1IBADY — 7 KA ER
R T—=) 7 LT, BZAXT 54 P HOEAI
LTh, PEOBELIIERNFREBELTE TN
5 EDTRE SIS NI, AR TOHEYEEDAET,
Mg fgfl— 7)) v 0 — VLB CIB AL D B % 7R ¢
HWZIX, KEL 3D A4 THHBIENEDLN
oo BEDIE, M3DCRaH» o0 L 72k E % TH

LNz &H I, BAEMIIRLRT—) v 7 Ladbd,
BAORIBRFE—2 L LTHAE LD (M2) T,
ChE AYA7ELA. o203, 32, M2
DBEE MAO Ap BHOHMEL -85l 50 X #
E#H AR L LCORT & D12, 18 AT DB
BeE—2il3 2Tl sriany—L LTHLS
b (M12, BR) &, 1BAMHEOEIRIFEREIZTH L,
HRELZE—-27H20VIEall ¥y — % RE2WVWLOD
(M4, ApR@) T, BiE* By 17, BEXCHA
Te L7 1IBAMMEDREITA, K & —REuE ¢
10.0 AIZBITT 22 L3, 10.0AEBOY — 7 B
DEFELHMIL o THRIESND., BY¥47BLUC
SATOREF T 77 A NVE, §FTTCHESNTY
HHDIADITAHE, Wada et al. (1981) o#Hs:
WKALND LI, BYATOHWIER/A AL ¥
1 MREREY, CH#A TOMMIER/N—3 %2
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Intensity [cps)

14.4

M12, B horizon 3.34
19 4.99 158 | 3.19

7.

Mg , air-dry
Mg , glycerol
I, air-dry
,K , 300T

334 K, 550C

14.3
10.0 M4 , Ap horizon
"t
7.16 56 358 32
180 474 |‘3.19
”l\"\ Mg , air-dry
M,
Mg, glycorol

Moy

\\“V 1 — K, pir-dry
’hw\wv \\k ‘
KK, 300TC

K, 550TC
1

10 20 30
2Theta [deg.)

B3 Mil2, BE: M4, Ap BOMLES (<2 xm) O XHEHFE.
BRI ACTET.
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B B Of1 B

%3 HLVEBEPHATHEMO X BEFY — 7 OHEHE

A B
ﬁ:%a) i
Mg, 7Y +tu—i K, 550C
Mc 10A 1 10A 1
Vit 14A 1.5 10A 1.5
2:1M.L.M. . 10A 1.5
Kt TA 2
Qr 4.25A 1/3~1/6
Fd 3.2A 2~4

O Me, Zf;Vt, N—3%254 b;2:IMLM., 2:1 BEAREY ;
Kt, #49F4 b :Qr. Fk;Fd, £F.

FA M AAZZ A4 VREBEIIIN IR,

PEEHLEOM T IE T, BRI S TEUOH
WEAESDEFTFAENL-OT, FEFBOY — 7 ik
POGYERYEETLIERRAALL. YT,
Y — 7 B SRR % 20 TRYD, ¥— 2D S8
WERBOFEIICIE, R3IIRT, ERFE#EL LB
BiR% % Hv:72 (Islam and Lotse, 1986). A %
A7, BIAT, C¥A4A70EWEI—ELT2: 18
REBEWE L TR, ZOEEOFEICIZ K B8
=550 CMAFRBDI0.0A DK — 2B+ AW, ¥
3, LToOC—-2smEratd L.

P} ¥—7 Y— 7 ShEE

Mg fafii— 14A a

F)a—n 10A b
TA c
4.25A d
3.25A e
3.19A f

K fafl— 10A g

550C s

HYOEERY, BEBE Wy, X—3IFa251 %
Wy 2:10BEBEWE W, imLm, #FUFAF
% Wy, B Wo, BR%E Wp CTETE, ¥—s
WAL EEAO L CHEST 515,

b=Wy.

a=1.5Wy,

g=Wne+1.5Wy, +1.5Wy . jmim,

c=2Wg,

d=(1/3~1/6)Wg,

et+f=(2~4)Wgy

B, ¥—2Egid, K- RELERED TA
YE— 7 EE AVl REBOUTEREN

DHYPOER %1%,

RX [WMc+th+w2: v T W +WQr +Wgqg 1=
100 %5L5i1CB%, SHEEICHRER 220 THEY
R (%) kol

Boh-GEEEsR4ICFYT. 2. 1 BRABY;
W, ZOEWMI A TEMNTILIZE > TEHILS.
FKAITRT L H I, PEFEISELEO L E S IIE
BL2: 1 HREEREWTELL, FOEBIIELE
N15~53%, 12~60% DEEIZH b, £ DRET0
BLULTHo7:. AEEELHE L, 9~U%DHHHIC
by, ZLOBBRBBRULETH o/, N—3IF2T
A4 E1~16%, B+ A4 ME2~12%T, BRI
10% LT THo 7z

HWIESOHEWERE LERT LA TV L, &
LTk, M1 CUREDERICBUM TR &V ik
Abh, BR15~23%, 2: 1 HEBESRBLW8~36
%T, N—=3IFa254 bt F1 FERIHIE
ZEL, 2 1 RIREABED DY 4 i, it icdt
BLTCBS A T Tholz. —F, M2TIZ, ApRB &
BREOHTERL 2 1 HREGBHEWOEEIZE VDS
Abh, EfiX Ap B30%, BE16%L, Ap BTH
<, 2:1BURERBEWIZHEI Ap FE25%, B fE42%
E, BETE,I-7. 2 1 HBRABEWIIZERICH
kL, EBORILEWEEZLONADT, £5F5L,
E/H,L 2 1MBEBEY~DREIIE, ApBLY
LBRTEATVWAZ LIRS, TOKEIX, Wi
MBOMER (£2) LE&HLET, BRELER L -HRK
WHHERL CHLHMBILE T 7-nb, ApB%: T
LR E O IR L L EX B L
THAs NS,

LIRETHE, MO CREKBWT, ApfEL BRE
DEBERII2~39%, 2: 1 BESBEYIE18~30
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F A P EEAGHRN 8 O 3 O SR AL

g mom Y (%)

1R RAHET B

Mc Vi 2: IM.L.M. Kt Qr Fd

Ap 22 12 33 (B)Y 9 14 10

M1 B 15 14 36 (B) 1 15 9

i+ C 23 13 28 (B) 12 20 4
M2 Ap 30 9 2 (B-C) 10 22 4

B 16 11 42 (B) 9 18 4

Ap 30 4 29 (B-C) 7 2 4

M3 B 28 5 28 (B-C) 8 28 3

C 32 11 36 (A) 8 10 3

vyt Ap 22 4 30 (C) 9 31 4
B 30 4 23 (C) 8 31 4

M5 Ap 39 2 19 (C) 6 30 4

B 37 1 18 (B-C) 6 34 4

Ap 20 6 37 (C) 8 23 6

M6 AC 22 5 38 (C) 8 23 4

C 19 9 44 (C) 8 17 3

wEat o Ap 26 10 37 (B) 9 14 4
AC 20 11 40 (B-C) 10 15 4

M8 Ap 40 4 25 (A) 7 19 5

AC 31 6 31 (A-B) 6 22 4

Ap 25 14 28 (B) 10 19 4

M9 B 15 14 41 (A-B) 1 17 2

C 18 16 4 (A) 8 12 2

B+ Mo AP 18 6 60 (A-B) 2 12 2
B 2 11 42 (A) 3 15 3

vip Ae 53 2 12 (B-C) 5 25 3

B 44 2 23 (C) 5 23 3

Ap 28 9 46 (A) 5 9 3

BAE M2 B 48 5 28 (B) 5 10 4
C 2 13 41 (A) 4 13 3

® Mc, B :Vt, N—3%254F;2:IMLM., 2: 1 RESRBEY ; Kt, #4VF4b;Qr, A%;

Fd, &A.

® A, BEBEHE LTHRBDERERIRAZ Y4 B, BEB-XX7 51 MRGREEY ; C, EF—/1—

IXagM4 b-RAAZ YA VREBEAY.

%DERT, ¥4 71XB-CHHVEC THorz /N—
3294 FERFTERMOLDPTIRBE LKL 1~5
%, MIHEZRIIBMOE  TW~4%Tho 7.
M3 ® CREit, Apf@& BBIZHARTN—3I %254
b, 2 1 REAREMOSRNE, HHRERIIY

1/3, 2: 1 BNRERBEMIIA Y1 TTHY, Ap g,

BRLZELZ-HEWHERE R LT,

HnZEEny

i, FEEETALONIz M3, CEROBVWHLIER
(#£2) &, VIMUERIC AT 0EBEEI Y, C
Be LM OBOM TOHBRYOEIZL > THHT S
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® OE-IT OHE M OB

5 WEBRIHMTRICBI2EMEE, MIEE, B4 RRER, ARYSEAELOHBES

2:IMLM. Vit Mc Qr Fd CC oC
Vit 0.549**
Mc  —0.731** —0.665**
Kt —0.118 0.456* —0.460*
Qr ~0.680** —0.671**  0.270 0.083
Fd —0.170 0.083 —0.148 0.365 0.000
CC 0.413* 0.130 0.045  —0.505** —0.416* —0.549**
oC 0.055 —0.374* 0.158  —0.182 0.158 0.032 —0.126

CEC 0.422* 0.155 0.130

—0.603** —0.559** —0.470*

0.765**  0.176

PREFRIERER 1%L 5 BAKETHEEN DD Z L ERT.
2:1IM.L.M., Vt, Mc, Kt, Qr, Fd ix% 4 22K,
CC, ¥t (<2pm) &K ;0C, AW ER ; CEC, B/ 4 KH}ER.

ONRLYRE,IL LhZiwv, MET, ApBE: BRED
B CRRMB OB VAR LNH, HEESOHWE
BiidERAbh o7, 512, M3 EMAD
ApB Lt BROEREED M5ITHNTEL, #i22:
1MRERBEWERIIZE VI LIE, M3 & M4 THY
BALDS MS IR TR RHEATHL I L ERLTW S
Ohd Likwn,

EBEM T TIZ, M6, M7 & M8 ORMICKH FHK D
BADBHRLNIZH (R2), ¥MLESFOEHBIZD
EhALN, Thbb, ZRERIIME & M7 TB
%@L T19~26%, M8 Tii31~40%, —H 2:1
BMRERBHEWERIE M6 & M7 T37~44%, M8 T
25~31%THot:. 8L 1BEABEHD Y 1
7iE, MBEMTABHBWIEC P AL T TholD
L, MBTIEAHBLNWIETA-BIA T ThHol:.
NW=3IFa2F4 b, AFVFHAL4, AE, BEAEGEI
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Summary

Northeastern part of China (Liaoning, Jilin and Heilongjiang provinces) ranges be-
tween 38°40" ~53°30'N' and between 115°40° ~135°20'E. Geographically, the northeastern
part of China is surrounded by mountains in the eastern, northern and western borders,

and the plain is distributed in the central and southern parts. Climate is characterized

by the temperate to cool-temperate monsoon with the mean annual temperature of 0 to
8 T and the mean annual precipitation of 300 to 700 mm. The aim of the present study
is to elucidate the clay mineralogical characteristics of major upland soils in the north-
eastern part of China. For this purpose, soil samples were collected at 12 sites covering
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Saline soils, Sols lessives, Meadow soils, Black-colored soils and Dark-brown forest
soils which occupy more than 80% of the upland field in the northeastern part of China.

The particle-size distribution varied with sampling sites and with the horizons, reflect-
ing the sedimentary nature of the parent material. In general, the clay content de-
creased in the order of Black-colored soils = Dark-brown forest soils > Meadow soils,
Sols lessives > Saline soils. The sequence of the clay content among the soil types was
generally similar to the results reported in China.

Mineralogical composition of the clay fraction was examined by X-ray diffraction
using the parallel powder mount. Predominant minerals identified were mica and 2:1
mixed-layer minerals, followed by vermiculite, kaolinite, quartz and feldspars. Chlorite
and 2:1 minerals-chlorite intergrade were not detected. The similar mineralogical suite
in the clay fraction irrespective of soil types indicates that the upland soils in the north-
eastern part of China are extensively affected by the eolian dust originating from the in-
land of China and Mongolia.

2:1 mixed-layer minerals are minerals which show the reflection around 18A in the’

Mg-saturated and glycerol-solvated specimen. They could be grouped into the three
groups depending on the line profile around 18A. Type A is the mineral which shows
the peak at 18A with a slight tailing toward the lower angle and was designated as
smectite with a small amount of mica as the mixed-layer mineral. Type B is the min-
eral which shows the shoulder around 18 A and was designated as the mica-smectite
mixed-layer mineral. Type C is the mineral which hardly shows any peak or shoulder
around 18A and was designated as the mica-vermiculite-smectite mixed-layer mineral.

Based on the correlation with cation exchange capacity, the inherent potentiality of
upland soils in the northeastern part of China was estimated to be controlled by the
clay contertt and then by the content and type of 2:1 mixed-layer minerals.



