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HH L ER TR KRARLERER T FREBMAYT RIS, XERNER, KB R
SRR B T, 0 AN ERIRE, TMEERE AR RE, REXLIBHH Ap
B, H#ERME, Ah RrhEEXIER S 80—90%, FRARBRERBED, RBRER
TERER BESERARETR, TEARRACE R, AIERREHE 2.

=, BYLHRERHE

BRARRE S, ERER LRI 2 —, EREE, KARBRERERETED
LRI, B B

RS ORI E, EHERF IR EN IR SARRETFEARER
g, R TWEEFFLEEST HEY BinFTHMLE3E, 2119 JEid T2 E
LR ER GO ES R T EHE R ENE FE A,

(=) RBLRNE

ERY T K BB - F AR HR, ATLUAYE LSR5 i B R
W, BEMBhRE THROMESERNERS R, BHETREE 80—160 cm, EHE
¥ 100—120 cm, FEEM 200—260 cm, HA B 300 cm #, FE G 3 @ 0 #
B, RETUTRER.

L B MR REN TR SR EE/L, B4 26000—14000 451 14000—12000
5 AR KRIKARR BIRGRIKE, SETA, ELAFNE, REEARS. B4
12000—8500 £, SEREER, HFELFHAERN B, & LU BRE, RIEEANR. 2
TEE4 8500—7500 4R )5, HBL T 2 MMM T RSB, BIAIRRA KGR E—KkE
KRR RM B (BERESE 1983), REEBEERS. IS 7500—3000 4, S RERE,
KA LM SBRE T H(BEA 7000—5000 F)RSBERIBEE I (BE4 4000 ££4),
ERBEBFRAOMBERBIP(Z TN 1973, KK 1980), M, EEEWEK, R EEE M
R, REGEHBEBRE L,

2 HEMTEER. RLBEEILE, 8 LEFHLL 0.2 mm BERE, TREAR
BEIA 0.4—05 mm"™, B, REEBE BN S HHEE S& T WRLEDET LR
ABTMBRAY SR PR,

(Z) RBORERE

HHENREREEZRET2F 8, SELHER M, B DR EEE, K
R RELRZ TR, BRSO SELIER 2—3°CY, GHERF (LREHR, Bmtk
HEIFE—-FHARN ROEVBRZEFEREZ FHENA R, AIENRRES
ERMFNEEEE, IERFEG T EAERE SR b, MR I KR E N B R
RER. it W MEERERE, BEKE, BFIESERE(E 3).

() BRIBHRBRE

BEARE TR RE T B, T i B BB S A B, SR 2 B b BRI R T B 3R A9 IE
T REEK. SEAINC FREES 4000—6000 47, & B L %7 i th HIE B AV E R84 F
THRERSHME SRR &M, 2H PP T, LR+ & et AR, B3
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BEFEBEMKE, BELIBRREERES; RLMEMELRE A TR, AR
A%, BB SEHIERERLNERERERT, REXE .

%3 MYIRARKE

Table 3 Humus properties of heilu soils

A | mE | L2 |lsam em | em Homo AR
(cm) zon (%) |“Toral €| E(%) (%) | &(%) | 22
N P,O, Total o Catbon |Carbon| C of FA
C humus of H.A. |of F.A. |residucs
PBE 021 | Ap |1.04 |0.064 [0.153 |8.34| 0.56 | 0.21 | 0.09 | 0.12 | 0.35 |o0.75
H® 21—43 | Ah | 0.84[0.056 |0.142 |8.36| 0.34 | 0.12 | 0.04 | 0.08 | 0.3¢ 0.5
4382 | | A|1.45]0.093 |o0.151 |8,47 | 0.58 0.22 0.10 0.11 0.37 | 0.9
82—181/y | | AB| 1.47 | 0.075 | 0.149 |8.46 | 0.57 | 0.20 | 0.09 | 0.13 | 0.31 |0.69
181— 265 B |0.82]0.052 [o0.135 |8.58
265—306 BC| 0.34 | 0.035 | 0.128 | 8.56
gﬁ_ﬂg 0—22| Ap |[1.54fo0.051 |0.172 |8.76| o0.72 | 0.22 | 0.11 | 0.13 | 0.51 |o.85
22—-48 | Ab  {0.92]0.048 |0.162 [8.63] o0.70 | 0.23 | e.09 [ 0.11 | 0.50 |o.81
4891 A | 1.75 [ 0.079 |o0.161 (8.66| 0.79 [ 0.25 | 0.13 | 0.12 | 0.5¢ |1.09
91—166|g,p, | AB| 1.61 | 0.063 |o0.168 |8.82| 0.78 | 0.24 | 0.12 | 0.11 | 0.51 |1.11
166—249 B |0.94(0.046 |o0.160 | 8.78
249 284 BC| 0.35 | 0.033 | 0.149 | 8.92
'ﬁ% 0—21| Ap [1.28|0.089 |o.162 |8.22| 0.73 | 0.23 | 0.10 | 0.13 | o.45 |o.77
2148 | Ab | 1.09 [ 0.083 |0.149 |8.24| 0.71 | 0.21 | o0.08 | 0.12 | 0.41 |o0.66
4895 A [ 1.43]0.099 |o0.164 [8.32| 0.77 | 0.24 | 0.12 | 0.10 | 0.46 | 1.20
95—168/5 | | AB| 1.50 | 0.095 | 0.158 |8.47 | 0.74 | 0.22 | 0.11 | 0.10 | 0.43 |1.10
168—262 0.89 [ 0.063 |o0.136 | 8.80
262—295 BC| 0.56 | 0.042 | 0.134 | 8.94

M. B3t L TERBREE

BTRY+ ETREES HIRET FrMEENE ARE, DR EEORR SR
BARTENREML, ZHE 2NN B EHRRERTE,

(=) T MEeEsHRE

BARIEVFTESATH LM b, “HEARRERTERED | cm, FETR
BRES I REMEE 3—4 MEEREGRE.

(=) BERXYELRE

Ap EMMER, EFMRSERSE, AR 11—1.5%, 25 005—0.08%, &%
0.15—0.17%; Ah EF#R, BIE 1% 4, FBHE<1%, EFRH 0.04—0.06% ;7
THIARENRY 1.5—1.8%, £#0.08—0.09%, R{Itk Ah 2&, LT Ap &,
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£ Ap BEIE(F 3).

() BERBHER

BHEBAR T, £ CR . EERECE, HiEMCE, EHRCE, LIX HA/FA b
H, Ap B&T Ab B, G LBMARRAAE, Hib Ap BEK. MEHAiKHRCE, Ap
B 0.1% 14, Ah [£0.04—0.08%, H1+HAR EF$0.12—0.13%; XIHA/FA tb
2, Ap BEf1 Ab E<1, H1LHBAE>1(33),

(1) RS RH2S

Byt HERRESBROSERTANESSBETEEYRR, MTRHEREN
1HE&ESR,. BENBEERNLHSEK. SHARDEBRRES LHPR REEL
BEdE. UrEMBHEYs, Ap 28.02%, Ah £ 6.66%, HLi#BA R 4.02—
5.67%. VHig. @A GEHEEAEHEROREGERS).

(B) s eRey%5

<0.00lmm KSR EHEMRSH L, B Ap BRIl LEKKER, Ap BX 15—
18%, Ah 218—20%, HHIBARKE 20—23%, MNEHE L TRENESR, ZH
BEXTERMEES, & LHERAERES, DIRERLYE, HIHRARERE, M
HiR GBI, A —E R E AGE 4).

() ibfe AR 2%5]

BT FTEBRAETRNAGRAEXA, LRERENSERRBKB. &S
#LEH Si0, SRBEETH LM, ALO, M Fe,0; HTHHMBBRTERARLE, CO,
K.,0 f1 MgO HEMTEHE, Na,O.MnO M TiO, {EHBELME,

T4 AT HNSR (<0.001 mm, %)

Table 4 Clay contents of heilu soils

A T B Horizon of soil
Locality Btb
Ap Ah

A AB B C
ST E 15.7 18.7 22.4 20.1 16.5 13.6
5 BLRIE% 14.5 16.2 20.2 20.5 15.2 13.7
mEERG 16.4 17.5 21.8 19.2 17.3 14.4
WPREF 18.5 20.2 23.5 21.8 17.6 14.5
I AR 18.7 18.8 19.8 19.7 15.2 13.9

AL EEHEPHELBREE RSN, Si0,/ALO; 1 Si0,/Fe,0; thEE Gk
TE& T 8, CaO/Mg0 K,0/Na,0,AL0,/Ti0, CaO + K,0 + Na,0/ALO, #y H{&
TIERTRERTE, Si0,/AL0; F Si0,/Fe,0, FHttEH I HHL B A E L B
Mo RBHTHREMBERRBER TREE L EORERE,

() BLTHARLIRSF]

KL WRRERBERG T RERNZY, RERACERSEHR & 4, B
T XFHEES 10X 10 m BES, H&YS5 X 10 °m, 3.35 X 107°m 7.1 X



302 + - |

=4 # 31 &

107 m F74dee, RIS L HARBFA S EERS , AHRAZREL B AR G
RIERY TR L7 X HEFTH HBGEREN LM A EERRS, EERHHH

HivmE&EES .

%5 BYIRITHEaRRELSR

Table 5 Composition and percentage contents of clay minerals in heilu soils

KEE9(%) Clay mineral (%) BRE | GR4
oA + B Skh BIgA
Locality | Horizon | #FI& BRA HBh XMaA A = Ilite Illi[e. .

Chlorite | Kaolinite
I1lite { Chlorite |Kaolinite |Montmorillonite | Quartz
W v Ah 67.5 19.0 12.8 2.3 v 3.55 5.27
A 63.8 21,2 13.5 2.1 7 3.01 4.72
Btb
BC 70.4 18.7 13.9 2.7 v 3.76 5.06
BELE Ah 69.8 19.6 12.7 2.6 b 3.56 5.50
A 63.5 19.2 13.7 3.5 > 3.31 4.60
Bth
BC 70.2 17.8 12.8 2.5 7 3.94 5.48

%5 RBBFREMERLGLERTIEETH 1M, I AfMSHaE DRk&e

®IESEZ,
O\ wifeiy 23]

Depth ¢ Age Magnetic susceptibifity

(cm) 14 BEALE(ST)
BE CFR 10 20 30 40 50
T T T T
L3870
+ 80
-100
- 5600
+ 100
200
7480
120
- 11900
Tsoo +230
Hi BPERRFEHIRRMER

Fig. 1 A courve of magnetic susceptibility of

beilu soil in Majiasi, Yuzhong County

TR R R L e R R R
BB REE . RILBESAER
R BB E R, R BERA S
S0 TR LN, By LA
2K EL (B D). BEELEN
KB, @R 23—26 (SD) Bfr;
HrEABBEER, B KE 6148
(D) #fr; H+8MBEMCERENK
18 B, B AL B8 5y 1125 20— 30 F115—20
(SD) #fir,

RaxtEHARER, BERVE
T R TR R s Rt
R A9, 3 Bk s KA ek 1 AL A AR
HMEERRWT HRNEES, Hhasd
REMEAR, 0 HE SRR AR T &
THRAEER, ERERAIMER
BRI IR AR TR, B

ESBRNRER LT YRS ER LB LES, Kb Wbk mAoRE RS R BIEHEMN
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WK KRB ERMAVE YoBh T & Sk RS “ I RE #E " RO 77 1E , X R RE (b R (E Y38 8
e T ERHIEHo

GO 1 o

(=) B RSRREH TR

—RER L FRERTEF A LERE TR ERLIE (Thorp 1965), AR
Bz Ry LRI T F RKREIZAB B BB B, RETBEENL FHMER it
B, ERMBRERTEF RN SEERARNSF PPN SRREEEH, MR
BET2Fitel, SRREFR. L#Eh - SBRcEMLEES, 0 Catt Mg**, K*
A CaCO;,MgO.K,0,Fe,0;,ALO;, RHAMHXELE, BARNBRKENSUEEENEER
Fo HIALUARELBEARMBEH I ERE L, R EFTHBEHLOR, SBEHIEELREL,
MBS £ RES), THUEZ#ASNREN B, Hit, B Hi—8k, AR
B L IABI5 R, RS TR ERE.

() WA REFELETHE

BIRE5LERARIBEEVTEAER. XNARERTTHEER L -2 &
b, XL i, MRE S L FESIRTHIFNE LR, nRedss, LT+
BRE&ZED 10—15cm, RMAHHE L TR LEBHIL ZHEIN”, BEFEL | cmo &
MARAEALHEERKE, BRARNRPES Z R R E AR SR EHER LT
i, BMAR Ah BRI LR, 555 3SR 0.27% F10.32% , XBEEK, MATE
Ah BRI BTG AR NHFEE, FARUKHRRGTHZE. MR LERES 3000 F
O I T » MR R] AR L RE R AR R S8, BERS R ERI YR A
XA —EREAE, A LB SRR, HEHE.

() RERIR ALFERPIESARLIARNLR, RERRRBEARER
BB B &

RIETEREHETESEN™DY. REXRLISFBREFHHIHNE, BLIBEMR
S REX X SERETNVSEBRAERLCLE, 2FteiSKRERTR. &L
TAME, ERSREARBESNRE. 2FigiER 3000 Fit, FRA# L
0.2mm, R 60 cm BENELBEHRE B HEMH, WERE 40—50cm ENED
BAFNRARTIEZESXNEEME %, Ah BEMARRE, SHLERE M
BUERES; Ap BEEMFRRE, R BN AKXRBRB UG, 48 IR E
HeONE R A TR,

(@) APSEHAEER

HHRABRY, ABRBRBRLANBERT. RAKER, ABSGES—6%, BE
HRE15% Ef, BREREAEN 25—3.0 f5;BRPMKESE, ABH11—-14%, BEX 16—
18%, BEEARMN 1215, HAELT M EH Ap BRI Ah E CaCO, HE 8—
15%, % TH AR, pH H8.2—85, RMIXHEI MEETHBHENREMKET &
RN T RIBBU AT £ R F51E Ho
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& R iA

BR AR RIBR B 5 1+ R B AOM AL, HE R 4 m BMC £ RERE 26000 £, FHERK YN
AR td B, LR — ) EAEENILR, A H BB RFBE Ry L A0 32
5, 1 SR BRFE A R RO SR T BE T T R A BRI L

EF it RHERRERNSFHRHE R TROSERRE, BHE T HERIEON
Rk, IS H TR AL A HRIRMA AT, 51 IR B e BB R 3
TR, MR B, M A B TR RS, XEREHETIET
Z EEME, REE DR —FE R T, RERTBROXEFEREE, RHER
—FpEt R BN L, BSE T E— R, R 3R & IR RE D KPR, 2
ZEZ, A, &eagtBERE—MRMA TR,

£ % X W

LehERERE I MH AT ER, 1978 hELTN, 578—580 WL, ¥ HMKML.
2.NFRES, 1985 Ht 5B, 303322 I M FHMR.
3.|[BY, 1973: (hEE 5000 FRSEEETNOFAT. BEMFE,HE 2§, 291296 |,

GENESIS AND EVOLUTION OF HEILU SOILS IN THE
MIDDLE AND EAST OF GANSU PROVINCE

Hu Shuangxi
(Depariment of Geography, Lanzhow Universisy, 730001)

Summary

Our predecessors thought that heilu soils in our country were formed under mo-
dern biological and climatic conditions, The author’s researches on the heilu soils
in the middle and east of Gansu Province show that heilu soils are not merely the
outcomes of modern prairie environment, also historical natural products. There had
been some very long periods of soil forming processes under prairie environment in
the early and middle Holocene and as early as in the late Pleistocene, ancient soils
formed and the profile had complete humus horizons and calcic horizons. In the late
Holocene up to present, the covering strata formed on the ancient soils under modern
soil forming environment, the soil elements were recomposed, translocated and illu.
viated again in the covering strata and ancient soil horizons of the whole profile.

The continued loess accumulation at a rate of 0.1—0.2mm per year is of great
significance to the formation of thick heilu soil peofiles, especially in the north and
northwest of Loess Plateau. The most striling characteristic of heilu soil profiles
is that they possess the covering strata and buried ancient soil hirizons.

Key words Heilu soils, Ancient soils, Covering strata, Loess deposit



