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Table 1 Clay content in clay-enriched horizon (@ma) as compared with that in parent materials (¢,)

X Prans (%) Paws = by
P»
BINERRE L L8 45.7 (¢<0.002mm) 1.34 (¢<0.002mm)
The fifth layer paleosol, Luochuan 35.5 (¢<0.001mm) 1.50 (¢<0.00tmm)
WHERE Drokig
Brown ecarth, Weihaiwe, 30.73 (¢<0.002mm) 2.50 (¢<0.002mm)
Shandong province
AREU ZREFHER L 22.86 ($<0.001mm) 0.43 (¢<0.001mm)
Luvic drab soil, Xishan, Beijing
FALESE LBt R AR+
Light luvic drab soil on loess 17.75 (¢<0.00lmm) 0.32 (¢<0.001mm)
terrace, Weichang Hebei province
ULTEERt RSk AReL
Light drab soil on loessial hill, 22.4 (¢<0.001mm) 0.54 (¢<0.001mm)
Beipiao, Liaoning province
BHETRERL EOEEY
Yellow-brown carth developed on 42.1 (¢<0.002mm) 0.65 (¢<0.002mm)
the Xiashu loess, Nanjing
¥2 BEIBELTTHMHERMEHEAM(%)
Table 2 Chemical composition of the fifth layer paleosol
Soi%%o%lin Si0, Al,O, Fe, O, FeO CaO MgO K,O Na,O MnO
B,, 59.10 | 11.33 4.48 1.00 3.75 1.13 2.55 1.43 0.06
B;, 60.60 | 13.32 5.65 0.67 0.87 1.58 2.80 1.30 0.07
B, 62.16 | 12.33 4.80 1.00 1.16 2.03 2.65 1.42 0.06
B, 63.72 § 12.00 4.57 0.92 0.87 1.80 2.60 1.65 0.05
Bca 30.56 5.66 2.24 1.00 27.94 - 1.20 1.10 0.05
C 60.68 | 10.66 3.53 1.42 8.64 1.80 2.18 1.40 0.05

PP RAGRI KBS, R R RN R IR A BB TR 5 R
R B RENBEARR KRR RBAGREE; REAR-ZARRBER; REEDHKK,
SRR RE, RRAEEMARE, UARERRE. B8R =—84Y
EHEHRBH A NFEBE; B BERAMNREESSEEE 10% L, EBES
BER; A —ERBAERBS AT E B F AT R B Br AR R, ifn B 3k
Yt ERBALE YRS —EL M. L RENEAEST TENAERB NS, AMUE
EREBEENMAERACARNE L, tRTELXUT N BHNER =AY EBD)
REMZERERNOGE, TEYTERFESKLNBEEHREINEE R —I=IRR
ol
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EETANNEREL TR 70 FELX, H - SR REERRNBEAN TN
R, ERXMARN L, FESAERBHEHEH AT HERABEZIDNEY
SEH, TeSahlMNEDSERELN. ERIEETLUBNELHSE (12—
14°C) FEEREK B (700—800 ZKOIVEERR )L 20 FERMPWEHSERR, 5%/
BHZEEREEHSRO2CORERE KRG ZXR)UELE, FEE S MR AN ETE
BSERIERLY 2.5—5C, FRKESL 100—200 XK, X 70 FEFMLXELH
B EFHINEEREHREERRRN, R 70 FEL R, #1LHERRRBENN .

L E LB E AR, BREREANRE, EASHELESRRRE, RIAER
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GHRREEAE S RSN, XHEAE T T RO HNEREESIES, RELE,
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RN Lk. HEEHEEN I HMeEHRES LM EFRE MK, MELEHEZ
REAEHZEH L BE SR XRPLELE FTHIENRBRINE. §—LGE
HMEBTROFLERAZON . WEXBRTUREAENBENT, X8 7T Lt
Bo XX THELRLE G LERERYS, EVOERKPEBHSERS. MENMERES
THREER T —REKRA B 8B S 8RO Bsh. RN, £8 TS RE 1, EESE
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HREE, THLETRERER o & BN R RRSHEEN K TE I HREER
RIS, R R BOR T EA TR E S, e R, XERRRERE LhE L
BN N TR

£20 FEMEBNERE S 113, R 70 T ERTLRISERR BN, <
RETHBEBFENMNIAR. EREFST. B A B EMKERIRBHEFRIER,

REBRBIAEMX , hEFHOAR MRV, BZX EMEGUERESE R KNRER
N, R ERaBRERLaR/AT ERL. BELSEHX, HY TAAMmeE
VKSRt R B3 VE B RA N ™. BRE & T BIEUE N 54 R Bk AR R B
SERBH BBIFeTUXt . B AEESIRYNIL T RE R, 154 20 F4ERT
EHE—B B ERB N, BT 5% + S RAEN . .

HAHEM (Richmond) =+ M& FRE ST AMRING L WONHD, il A%
] o 75 3 2 i BRI VK SRY 8 SR B 78— BB RiRIvk ARG B A , R B “ B S B0 KIATvK
WL, BAREEX, FL6. BRNABEARE R/ HNNEMBERIKHE
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THE FIFTH LAYER PALEOSOL IN THE LISHI LOESS AND
THEIR PALEOCLIMATIC SIGNIFICANCE

An Zhi-sheng and Wei Lan-ying

(Institute of Geochemistry, Academia Sinica)
Summary

In the famous eolian loess plateau of north China a number of paleosol layers
were recognized early. Thirteen layers of buried paleosols can often be found in
well preserved late Pleistocene Malan loess and middle Pleistocene Lishi loess, that
deposited during the Brunhes Normal epoch. Among them, the fifth layer, counting
from top to bottom, paleosol in Luochuan locss section, Shaansi province, is characteri-
zed by its greater thickness, red brown colour, and a well developed clay enriched
horizons as well as carbonate concretions at the bottom. The reversed magnetization
observed in samples from the top of soil section records short reversed event during
the Brunhes epoch, corresponding to I Biwa reversed event in Japan. Thermolumi-
nescence dating shows that this unit was formed between 212000—178000 years ago.

The Luochuan fifth layer paleosol, with two closely related clay enriched hori-
zons, consists of two thin layers paleosol. Large quantity of illuviation ferri-argil-
lans observed in the soil section show that the clay had been transported and depo-
sited. In addition, results of micropedology and soil magnetization studies, mecha-
nical and chemical analyses prove that the fifth layer poleosol approach burozem
type. It is a product of bioclimatic belt between temperate deciduous-broadieaf forest
and dry forest types. As a consequence, the occurrence of fifth layer paleosol in-
dicates that the climate in the loess plateau about 0.2 million Y.B.P. is warmer
and wetter than in Holocene at the same place, because the nature landscape in Ho-
locene in Luochuan region belongs to steppe type.

The authors consider that the paleosols in loess plateau of North China repre-
sents interglacial climate just as the loess represents glacial climate. Aeccording to
the degree of the paleosol devolopment and chronological studies, the fifth layer pa-
leosol, the Sangamon interglacial soil in the United States and the Minde/Ress in-
terglacial soil in Europe are all contemporaneous. The fifth layer paleosol can be
compared with oxygen isotope stage 7 in climatic records of deep-sea sediments. At
the same time, stage 7 shows two pronounced warm peaks can be compared with the
warm interval reflected by the two thin soil layers in the fifth layer paleosol. As
the preceding discussion indicates the Northern Hemisphere climate was obviously
getting warm about 0.2 million Y.B.P.
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Descriptions of the Photomicrographs
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. Plectoamictic peds fabric in A horizon (plain light, X80)
. Tron nodule in A norizon (plain light, %X330)

Strio-flecked arientated stress cutans in By, horizon (crossed polarizers, X330)
Cutans between the skeleton grains and on the skeleton grains in B,

horizon (plain light, X330)

Amictoplectic peds fabric in B, horizon (plain light, X80)

. IMuviation ferri-argillans on the walls of voids, B, horizon

(crossed polarizers, X 80)

. Void microcrystalline calcans in By horizon (crossed polarizers, X132)
. FEmbeded silts fabric in C horizon (plain light, X80)



