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Table 1 Description of feature of soil profiles

B BE (cm) Hit TRERTESES

Profile Depth Colour Structure and morphology

H 0~30 10YR(5/8)E 5 RO 54, 7 RO BRI R

(L) 30~50 10YR(5/8) &% Hb 54, ORI T2
50~70 10YR(5/4) th & #5 BREW, FEESEE, VRIRAEY
70~90 LOYR(6/2) K5 BOREEH, A RBEESER, D RIKATL
90~ I0YR(6/2) K#Eix  BOREH, AABRKEH%, ABKARK

H, 0~20 10YR(4/8) B1% B 50, A 0 B A BRI

(L) 20~ 50 10YR(4/8) #13 Zik k0]
50~80 5YR(4/8) 4145 BREEH
80~ 100 10R(4/8) 4L BOREH, FSRESE R, PRKAEL
100~130 1OR(5/8) 4L BOREEW, KBRS HAIKA R
130~160 LOR(5/6) 4T HURGEH, KRB S B MK AL
160~200 10R(5/6) 4L ARG, KBSRESBEM KA
200~ 260 25YR(1/6) 1 BOREEH, KA M GUR
260~ 2.5YR(7/6)8 BORGEH, KAM YR

Hs 0~20 10R(3/6) BE4L R 454, A EARAR R

(L E) 20~40 IOR(4/8) 1. Zib kg O]
40~70 10R(5/8) 4T Zibva-E o - Y/ SE25
70~90 LOR(6/8) 4118 HoReht, B IK QAL
90~ LRGA

1.3 HREIRENSH

LR 1 IPIBRRERELH E H 1 90cm &b, H, # 50cm #1 150cm 4k, H 8 90cm 4k (19 & 43 514
A.B.C.DFR)RET#, REHNRKEIL, RAREP, fE 18 ESREMEH.

T S FUALIE R & AL FEAR 247 IR 15 A ESR 4R 40 W0 (9 SRR 7 1 L oCk s
BEALER B W 5E FH Model-942  Series | % 5 # R /741,
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B AESHAE, HESH)H 695, 740.2102. 2068Gy. 4 2R A SCHER [6] R ERHIE 1
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Table 2 Comparison of the basic physical and chemical properties of yellow—brown earth and Quaternary red clay

# BE pH pH CEC R HEm
i} Depth (H0) (KC1)  (cmol/kg) Exchangeable bases FE (%)
Profile  (cm) AR o Mg™ K Na' Base
Total (cmol/kg) saturation
0~30 5.04 3.91 15.8 8.87 4.45 4.08 0.12 0.22 56.1
Hi 30~ 50 5.27 3.91 17.2 10.31 49] 5.20 0.08 0.12 59.9
(¥ 50~70 5.33 3.88 15.6 9.03 473 4,08 0.09 0.13 579
1) 70~90 5.67 3.88 18.6 10.40 5.01 5.12 0.10 0.17 55.9
-1y 90~ 5.47 3.83 20.7 11.29 572 5.23 0.19 0.15 54.5
5.36 3.88 17.6 9.98 4.96 474 0.11 0.16 56.9
Ho(E#fr 0~20 5.24 3.85 15.9 9.39 4.60 432 0.26 0.21 59.1
72) 20~50 5.28 3.86 16.7 8.74 421 423 0.19 0.11 523
Ty 5.26 3.86 16.3 9.07 441 428 0.23 0.16 55.7
50~80 4.89 3.75 11.5 4.12 2.54 1.36 0.11 0.11 35.8
(#&Wm  80~100 4.90 3.78 10.6 432 2.73 1.40 0.09 0.10 40.8
4 100~130  4.82 3.76 104 3.62 2.51 0.92 0.08 0.11 34.8
+/2) 130~160 492 3.68 9.8 2.87 1.75 0.95 0.08 0.09 29.2
160~200  4.96 3.76 9.8 291 1.85 0.89 0.09 0.08 297
200~260  4.95 3.71 94 2.32 1.36 0.80 0.08 0.08 24.7
Ty 491 3.74 10.3 3.36 2.12 1.05 0.09 0.10 325
0~20 5.08 3.77 11.4 3.89 2.40 1.24 0.13 0.12 34.1
H:(&EWM 20~40 5.06 3.78 11.0 3.96 2.04 1.60 0.13 0.19 36.0
k) 40~70 5.18 3.77 10.1 3.97 2.15 1.56 0.09 0.17 39.3
70~90 5.17 3.83 10.5 3.96 2.19 1.53 0.08 0.16 37.7

Ty 512 3.79 10.8 3.95 2.20 1.48 0.11 0.16 36.8
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AR B (R 2) Bn H N oM B RS, LR 0~50em)BRE H B
i, T/E(50~260cm) 5 H MM, X 5HERERRSGRY S, HARFREALMBNLL T &M|
HACHRIERA —EWER. HE WEN pHEKE T/EHE. BTE M pH 1.0 PHo)F
¥4r 500 531 F13.87, [FE4r 0 5.01 1 3.77; HK, B 89 CEC{E (17.6 1 16.3cmol/kg)
BT E#E (10.3 #1 10.8cmol/kg) , LRI 2.1 B L YH SBR TR E, M =84
WERBIKTEE: B i WILEEAE Ch 56% 1 55.7%) LG & (32.5% 1 36.8%) F
W 20% £, RAHGG T REEFZRENEERAEN LA LR,
23 BRRGIMFEFMNELOTTRAEEHLLE

SHEAMRHE SR EEAFTREBHATHESI(E ), RAH HiF@ LM
HHEFEOLZ HBNLA M MENLO R iR SBREL, X#E—SHHT
BN R REE. A TET HE, HEHERALERE S0, Fe,0,. ALO P& &S5
B 756.49. 46.59. 104.48mg/g, CaO. MgO. K,0. Na,0 4 54 0.11. 1.27, 11.15, 2.84mg/g;
ML 1% SR Si0,. Fe,0,. ALO, F¥ & B 254 696.15. 77.87. 132.77mg/g, CaO. MgO.

R3 EEAINFNLOTFENFERD LS (mg/y)

Table 3 Comparison of dominant element contents in yellow—brown earth and Quaternary red clay (mg/g)
#m BIR  BEEER
Profile (cm) Si0:  Fe:0s  AlLOs  CaO MgO TiO: MnO K0 NaO  P:0s

Horizon Ign.loss
0~30 71.63 764.38 40.57  88.53 0.10 1.18 18.39 0.65 10.89 2.67 0.73
Hi 30~50 4994 768.79 4348 97.46 0.10 1.12 18.81 0.62 11.75 291 0.86
(FEfF 50~70 49.62 75380 4839 11176 0.12 1.45 18.32 0.73 11.02 2.56 0.77
1) 70~90 47.55 750.85 47.64 112.10 0.13 1.54 19.31 0.88 11.99 3.37 0.99
I3y 90~ 50.00 749.29 47.26 11172  0.13 1.50 18.64 1.04 11.61 3.39 0.60
53.75 757.42 4547 10431 0.12 1.36 18.69 0.78 11.45 298 0.79
H (1% 0~20 57.20 75429 46.70 103.77 0.11 1.12 18.24 0.73 10.52 2.49 0.68
®2)  20~50 5095 754.05 5211 10605 0.10 0.96 17.95 0.78 10.30 2.52 0.56
Ty 54.08 754.17 4941 10491 0.11 1.04 18.10 0.76 10.41 2.51 0.62
50~80 57.69 722.08 5996 122.75 0.02 1.12 18.26 0.58 10.53 1.29 0.71
80~100 63.72 698.06 70.37 13228 0.03 0.99 17.45 047 9.85 0.96 0.69

(34 100~130 6322 67049 122.03 117.76 — 0.94 18.24 0.54 9.20 0.92 0.79
f+2) 130~160 6282 671.14 102.06 132.63 — 0.99 16.73 0.32 8.74 0.74 0.73
T 160~200 66.72 67529 85.06 134.87 — 091 17.76 0.55 11.17 0.71 0.75

200~260 65.21 676.78 9270 135.08 — 1.09 16.85 0.30 8.84 0.78 0.66

63.23 685.64 88.70 12923 0.03 1.01 17.55 0.46 9.72 0.90 0.72

0~20 5948 70479 5443 14629 0.02 0.98 17.17 0.38 10.77 1.04 0.66

H: (BB 20~40 5644 709.72 53.66 14574 0.02 0.98 18.88 0.46 11.3% 0.98 0.70
e t) 40~70 5477 71266 64.17 13413 0.05 0.98 16.08 0.36 11.19 1.06 0.64
¥ 70~90 46.17 72046 7421 12618 0.05 1.00 16.41 0.40 11.61 0.99 0.70
5422 71191 61.62 138.09 0.04 0.99 17.14 0.40 11.24 1.02 0.68
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K,0. Na,O 4354 0.02. 1.00. 10.33. 0.95mg/g. M H AT RIEH MWL + ikt & b
EBE T HMRERE LR A TR

AT #H—H B EREO LMENET LM XAERE, URIFENETHEENE
B, ETSERAMBERBE MK WEEEMELE. REW KR, HEELES
RABESRE R T4 310 12.32 1 9.56, 2B M2 40 43 5 8.93 1 6.58, B & 47 5 &5 3.4 A
3.0 NHAL EhR AT ba TN 019, 40 M K 0.12, ULEH S PU 40 21 + i ek B R 45 Ak A
BEMA L EEE LRE. S WL g 80T E TN 60.25%, LEKME T
48.78% B 29 11.5%, AR AW R BEERGEER. HENLI W ELETFHA
8.9%, L HEIFEA 117 16.9% 1K 8.0%. XEBARH T L XABRER, ERNEEHT
BhfaE, BIERHRAEBWEK. A6 LRER, THXALR H/FEHRAEHETT,
PRI TG 42k B9 ¥ Ak BE A 5

R4 BEREINFENEILRLEEIERILE
Table 4 Comparison of weathering degree index and iron forms between yellow-brown earth and

Quaternary red clay

G wE BEFRR  REGBR  baff" ik Wrms WS WWEE BHE

profile Depth Sa Saf Total iron Free iron Active iron Free iron Active iron
(cm) (Fe205) (Fe205) (Fe203)  Total iron Free iron
mg/g mg/g mg/g (%) (%)
0~30 14.64 11.38 0.22 40.57 19.52 31 48.11 15.9
Hi 30~50 13.34 10.41 0.21 43.48 21.68 2.81 49.86 12.96
(A7 50~ 70 11.42 8.97 0.18 48.39 23.00 4.05 47.53 17.6
1) 70~90 11.37 8.94 0.20 47.64 2332 4.34 48.95 18.61
90~ 11.35 8.92 0.20 47.26 21.83 4.08 46.19 18.69
T 12.42 9.72 0.20 45.47 21.87 3.68 48.13 16.75
H, (B4R 0~20 12.32 9.60 0.18 46.70 23.34 4.11 49.98 17.61
) 20~50 12.09 9.18 0.17 52.11 25.46 4.22 48.86 16.58
el 12.21 9.39 0.18 4941 244 4.17 49.42 17.10
50~80 10.03 7.61 0.13 59.96 36.30 443 60.54 12.2
80~100 8.95 6.68 0.11 70.37 41.10 4.57 58.41 11.1
(BME  100~130 9.71 5.85 0.12 122.03 67.80 3.38 55.56 4.99
A1) 130~160 8.61 5.77 0.10 102.06 56.27 398 55.13 7.07
160~ 200 8.52 6.08 0.12 85.06 47.64 3.96 56.00 7.89
200~260 8.55 594 0.10 92.70 52.82 4.41 56.98 8.35
] 9.06 6.32 0.11 88.70 50.32 4.12 57.10 8.60
0~20 822 6.64 0.11 54.43 36.63 3.79 67.30 10.35
H: (3Bl 20~40 8.27 6.72 0.11 53.66 35.58 4.03 66.31 11.33
B 1) 40~70 9.00 . 6.91 0.12 64.17 4043 3.01 63.01 7.45
70~90 9.68 7.06 0.13 74.21 42.25 3.23 56.93 7.65
T3y 8.79 6.83 0.12 61.62 38.72 3.52 63.39 9.20

1) ba=Na, O+K, O+MgO+CaQ/ Al, O, (5+F k)
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*f = AN B B T A& R IR B AL ST T IE, SRR (R 5), AR LB ML+
AL RMER RN EHERE R AR RRNER. H, BNLLTREMERER]
4638 75.5 x 10l 62.8 x 10 S, In] T8, = W SUZ KA ZHBARME, RA 22.5% 107 7ST;
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Table 5 Characteristics of susceptibility in the soil profiles of yellow—brown earth and Quatemary red clay

Hi%& R IRE 30 =3 B2 BHE AL H:& B RE L%
Depth(cm) Susceptibility(l 07°sD Depth{cm) Susceptibility(1 075SI) Depth(cm) Susceptibility(1 O_SSI)
0~30 40.0 0~20 67.0 0~20 75.5
30~ 50 34.6 20~ 50 59.2 20~40 62.8
50~70 39.7 50~80 72.3 40~70 32.8
70~90 38.6 80~100 63.8 70~ 90 225
90~ 34.0 100~130 333
130~160 25.7
160~ 200 15.8
200~260 12.9

REAY AR 5 3 AR B VERPAIE B 185 . KK SERE AL ZR ) R/ INE S0 B B2 A By Y B o
FA K, HRERAREFEDMK. 206 RKM0TR T 5 oL R0 KR A R R R 3R A
B B0, B D UK B 4 B KR BT 0 1 G A SR AR AR, MEAR IR AR B AR SR T R RE AL R A5 B
KU, AR PN h R E K g A R ER T BiE A, X B TR M E
BABRERTEEN G, L 5w R SR o oA S8 180D R BT M b 1
BHREKEEANYHRBERAERY. ET H BEFATRARERT H &2, MR
BT A R AR R R0 E R AL SR, o R 5 ST IR
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COMPARATIVE STUDY OF YELLOW-BROWN EARTH
AND QUATERNARY RED CLAY IN XUANZHOU, ANHUI
PROVINCE AND ITS PALAEO-CLIMATE SIGNIFICANCE

Hu Xue-feng Gong Zi—tong
(nstitute of Soil Science, Chinese Academy of Scieuces, Nanjing 210008)
Xia Ying—fei
(Geography Department of Nanjing Normal University)
Sui Yun—xia Du Jian—hua

(Modern Analyses Centre of Nanjing University)
Summary

Quaternary red clay and yellow—brown earth coexist in Xuanzhou, Anhui Province.
The former is mainly distributed on eroded hills and slopes; the latter mainly on plain,
low hills, valleys and feet of hills. According to the investigations of topographical
features and typical soil profiles in this region, it was found that the yellow—brown
earth horizon was above the Quaternary red clay horizon. With ESR dating method,
the yellow—brown earth was dated to 80 ka B.P., while the Quaternary red clay was
240 ka. B.P Comparative study of basic physical and chemical properties and
susceptibility of the two soil-forming parent materials showed that the Quaternary red
clay suffered stronger weathering than the yellow—brown earth. It indicated a hot and
humid climate in the middle Pleistocence, when the Quaternary red clay was formed,
and then the climate turned cold in the late Pleistocence. This change resulted in the
halt of red earth development and the formation of yellow—brown earth. The red
weathering mantle exposed in this region was considered to be formed under the
palaco—climate in the middle Pleistocence; while the yellow—brown earth was mainly
affected by the modern climate.

Key words ESR dating method, Palaco—climate, Quaternary red clay, Yellow—
brow earth



