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ERAEBRZ LR —NEERIE. HREBRELRHNEPEERERR, L E—
B.ZEZEAR XRBEREELIF. BERGEBEOES REBREMLZRT AR,
ERE PR AR SRERENEREREBE, RS REL R,

BREEN pHELBEARL, AT 84—872H. HFREBFHENRSTERD.
HHUBEEREBIBR, & 2.1g/ks. XEEIFAREWIWEFRAX. AR,
EREEEIRRE. HPRREIBASARMLS BN 97%. EHAT, BHERE
BHBRESRANED R 412g/kg, TR BRE B R 551g/ ke, T L H 5 691g/ kg.
F#, CCORBTHESREBRMBERTNRY, HEEE WA M 24.4% ¥ E
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Table 1 Chemical composition of calcareous concretion and surrounding soil

(g’kg in oven—dry soil)
ZHBYEH BESEEE Ei3i 2Tt b 322750 TREREY IR

FiE® Embryonic Bim 41 Bt
Type of calcareous concretion Soil horizon with Mature Soil horizon with Hardpan
concretion and embryonic concretion mature concretion
surrounding soil concretion
B B (n) 7 6 26 23 2
Si0; 380.2 617.8 269.5 6279 139.8
Fe205 309 48.5 25.7 56.1 315
ALOs 75.5 130.1 57.2 140.5 49.8
CaO 2443 61.3 327.0 427 400.3
MgO 19.6 20.5 16.1 18.9 17.3
TiO: 39 6.0 2.6 6.6 25
MnO 0.73 0.93 1.39 1.32 220
K20 15.8 19.8 14.9 20.1 29
Na:0 11.8 14.9 8.2 12.6 29
P05 0.67 1.02 0.57 1.23 0.57

BRESERZLEIMEK, BRSBTS, TR IR 2R EE B 2R A xS
BES ARE K ENRSECE. MIZEFAR. XE5EERELIZENELERE
B E R BL5E £ — B

R2 FREBRKAELTNGARETREE (mg/ke)

Table 2 Microelement abundance of calcareous concretion and surrounding soil (mg/kg)

BRERRH WEBREE 32200 Rk SETE 85 5k TR SRS EREE

JAEm LM Embryonic Bia 123 =3k
Type of calcareous concretion Soil horizon with Mature Soil horizon with Hardpan
concretion and embryonic concretion mature concretion
surrounding soil concretion
B (n) 6 3 10 6 1
Cu 1.4 6.5 20 3.7 3.6
Zn 40.8 93.2 24.0 116.1 35.5
Co 34 14.0 4.6 9.4 13.2
Ni 17.5 45.8 i1.4 31.5 244
Cr 20.8 54.1 13.9 156.6 4.0
\Y 59.1 114.5 353 104.1 54.5
Sr 179.1 1224 197.7 135.8 3321
Ba 3271 5439 336.8 559.8 256.7
Pb 1.6 18.8 5.8 13.5 Rk

Sr/Ba 0.55 0.23 0.59 024 1.29
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HTHASREREBRIBP TR EERRL, RINEESHEELN 2B EHBM
HETREESHMEY PEE-FITEE. RYSRERENELSTEEEEN T
BEEH A48, RZ, BB KELEMANEZ, HEA N LM 2/3—1/2(F2). £T4&
A ERAL AT RO T, HEUAEER, A EES R AGREEFEENEETE
(%3).
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Table 3 Chemical properties of soil horizons
T2 12 et BEERERTE cEESRE%TE

Soil horizon Topsoil horizon Dark soil horizon Soil horizon with Soil horizon with

embryonic concretion  mature eoncretion
pH 7.82 7.79 8.19 8.08
FHHLB(g/ke) 74 59 2.8 2.2
N(g/kg) 0.95 0.61 033 0.28
P(g/kg) 1.27 1.00 1.03 091
CaCOs(g/kg) 253 17.4 97.1 53.4
CEC(cmol/kg) 24.64 28.00 15.72 15.01

1.2 TMEEERSIE

FHRRMNELKRY. BSREBE LRSS AREEREKLEMZREREZ 2.
EREFHPHIRYEN _TEWIFEN, ETHKEC TN L H RS L X
BRI MEENREERMHEHE LR TRPRY LERN. RER LA R,
HAFEAER, AR RO ER A EREL., HEEHEER N, HYURAA.
BAESSERK HBETXHENERI). ETHELRESHFRNSHBRMMESHE £,
B REEFRERTIEEERRE, SERNESATREEEAEFHE. BRXHE
BIRERAMBREEMEAFREEYHES, E_EZRMERA L —EHWER. BT CaO.
MgO l Na,0 S B LN BEEHLEL I EU TR EAY S BRI N TERERESKLE,
FHEMENRAERBRE a B) ML UBERATRTEE (K., BXRATHERE
R —EMEM.

BEtE FFRALE, —BUTRERZT. AHNESHER, BEY 30cm, 24
HEHBAERR., LA (F& 10YB3/1—10YRS/1, B4 10YR2/1—10YR1/3), HEHL
MEBHAE, —MTE 4.1—84g/kg 2, FHEEHK 59g/kg. ERFHEY-SRIFE
BT, TBROANLE. AANEEFCHEBVES TEREKLE, MRRLESERTFH
M. ETHVHAR RGOS TRREFEEKABE, (UK EEEREL, ba
EHHX09(F4).

HEBTERREGEMRLERY —, RN, HBREMGSEEEMA T
mF, RELBEHOER, BY 18cm, HFIBKFHEREL 74g/ke,. B THEALE. Hih %L
BHA.BHESTETRTHE L.

MRARZX+EEZERBZYEFERGEWE, BEE/DNTF 20cm &, WEA N TESH
FHEXLRE HRHEAAE. EU, REIEUNEREELANESHRBLNSEE. B
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Fa TMEMOLFEM (SHT - Eeke)
Table 4 Chemical composition of soil horizons (g/kg in oven—dry soil)
TR 12 BetE SEFHEBRLE EREREBR LR

Dark soil horizon Soil horizon with

Soil horizon Topsoil horizon Soil horizon with

embryonic concretion  mature concretion

KA 0)
SiO:
itiiEe20s
ALO;
CaO
MgO
TiO2
MnO
K20
Na,O
P05
baffl
SiOyALOs

10
668.4
53.7
1343
254
174
8.5
1.42
18.7
14.3
1.27
1.01
8.46

11
674.8
55.0
139.0
19.4
18.2
6.2
1.45
18.4
13.6
1.00
0.90
8.25

6
617.8
48.5
130.1
61.3
20.5
6.0
093
19.8
149
1.03
1.54
8.07

23
627.9
56.1
140.9
427
18.9
6.6
1.32
20.1
12.6
0.92
1.21
7.58

BRRLETEMENAFZE. NERENLEERAMEARER, RLENEALE
FEANRBERACRE T AUAVRME. B0 & B LT &L EAH B mit, AR g
BE.

2 TEEER

BatEMEREELER T T RHEMNRRRER, KPEE X ATH49 hELS
FREB IR EREELE. CRELSAEEESCHEEY HEHNEEE, X
Ry WA R, KT R ERISE, TR — T EMNER.

MNELXFREFELIFENENERLAZHREGHEN BE2RERATES
16000—40000 £, 7 FEAUHE, AR IR LA HE A 13000—30000 4. T “C &N
E B9 BTN RE S T 4R IR 37500 4E.

MEFE G F % 2 30 NS 1T, HAE &£ P 7E 12000—28000 £ 2 6], ZRER
AL B N 16770 + 430 4F, BEELZBRME - LEHEM 4—92cm LB X
B,ZERBOBERSH/IER M T HBUEHLESREZATER. BARA, HE
A 12770 + 350 4E, JG H B4 14395 + 430 4, I E M E 1600 R4F"., XTENMERFAR
— MR, BiZZ RN EE KA R, TR —LB4HE, EEELA—NE
BIE. EILFRET—HEHEN 56—83cm L2+, BB AKA LR N FFHE RS
B, Mt BRI, ARECEFAEEMATIRRERK, ERKECHERAS
R IREEENERHEF.

B ERERE T BHETWHATELTFRESREL, BENES. LERSM
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AEREHARARTEEBERERK. B, #EERER LBEN -+ BHER
FEECHOCHER. ZEWEW 4 MERERINBCESE R 6780 + 30 &, Rt
=Y,

A48 TP HES R, h TREVBE AR, ENERMETE
B ZRRE—E6 L ERERN 1705 = 804, ILAHAF I ILARIEIT B 6 L B ER T
B 1830 4E 71 1850 4, Mk, (r F/MhEBAK AL, FRRABE. W ILHEHFT
BB T R 4130 4F, REFBIKBHFER N 4865 F, MEBHEFE L EFRTH
ik 6000 4E. RHEGK. &. H=H 15 DR TERERFERE MECEHE R 3535 + 150 4E.

BEEXCEERSTMEETFENITE, RLERNERR/DT 1720+ 705, X
S5ge 1+ B R/NMER 1705 + 80 FHFFA.

ZEER,ATHIETREAERHER, SER. & F="4AFHRET 911
WHE R 49 MEESR . MBRFA—TERJLAEEHE, UF 45 MR, HhZEERSE& L
B.REEREBRIEMEERLREN 50 30.4 M 15 MR, "CHREW, RBBHREE%
TRERTHRERMBE, ES 16770 £ REERLE R LERES 6780 £ 79, B2
Fith: FetRRAREFHPHN Y. AL ERE PR THREEREELE. X
3535 fFs MR L EFEREFER, RHF 1700 £,

3 TRERHIE

TR EREELERGEH HBRIMELKE, RN ERENEQNR LS TR
By ERFE LM, #8047 B S a6 SR8 R DL AR 10 B I R AR -E R
ERABER TSRS, ERXFERNHSEHHHE FREBER. RRRALGH
HAE R A FEENE. SHAN, EESERREBT AKORARSET, ER
TRENEREE.
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B, B ERYRE ILHFWRARME, HEFESBEE LN SF T PHEAREEY
RESE T X BB SRS E.

EEAHREREL EREAZYRT2FERHEFREATETRLIZ L. AR TE=
BER. MERE, 23 ANE HENERERRLRS. SN, F3RE BHHS
%, BHE B G &G TR RKR LR SR B RCEHE S HRRIEKNFIFIME, M
B SR BT 23 it .
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LATE QUATERNARY PALEOSOLS OF THE
HUANG-HUAI-HAI PLAIN

Liu Liang—wu

(Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

Vertisols were proved in this work to be not modemn soils but paleosols from the
characteristics of genetic horizons in soil profile, soil ages and environmental changes
in terms of pollen analysis, paleontologic fossils and radiocarbon dating. The paleosols
have undergone 3 sedimentation—soil formation cycles since late Pleistocene, being
weak in the degree of soil development. In fact, the paleosols found in the
Huang—Huai—Hai Plain are a superimposed paleosol consisting of calcareous concretion
soil horizon, dark soil horizon, topsoil horizon and / or warped horizon.

Key words Paleosols, “C age of soil, Environmental changes, Sedimentation—soil

formation cycles



