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Abstract: The loess deposited in the upper reaches of the LLuanhe River valley is an important geological record of past palaeocli-
mate and palaeoenvironment in the Bashang Plateau of Hebei Province. Due to the scattered distribution and small thickness of
the loess in this region, it has attracted little attention in previous studies. In order to discuss the genesis, provenance and
chemical weathering intensity of loess in this region, the elemental composition analysis of 77 samples from typical loess-
paleosol profile was carried out and compared with known typical aeolian deposits. The results show that: (1) The sum of ma-
jor elements (SiO;, Al;O; and Fe; O;) and UCC (Upper Continental Crust)-normalized patterns of Fengning profile are simi-
lar to those of typical aeolian deposits, indicating that Fengning loess and paleosol were aeolian; (2) Fengning loess underwent
weak chemical weathering and paleosol underwent moderate chemical weathering. Compared with the typical aeolian deposits,
the sequence of chemical weathering intensity is as follows: Xuancheng aeolian red earth > Xifeng red clay and Zhenjiang
Xiashu loess > Fengning paleosol and Luochuan paleosol > Luochuan loess > Fengning leoss; (3) The migration feature of
major elements reveal that Fengning loess and paleosol finished the primary process of chemical weathering characterized by
leaching of Ca and Na, and almost reached the secondary process characterized by leaching of K; (4) The scatter diagram of

K, O/Al, O3 and Fe, O3/Al, O3 are similar to that of Luochuan loess, Luochuan paleosol, Zhenjiang Xiashu loess and Xifeng red
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clay, indicating that these aeolian deposits might have the same source. The ratio of TiO,/ Al,O; is less than that of other

aeolian deposits, indicating that Fengning loess and paleosol have other source.

Key words: Fengning loess-paleosol; genesis; chemical weathering intensity; element migration; provenance; geochemistry.
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Fig.1 Regional location (a) and geomorphic location (b) of the Fengning profile
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Fig.2 The variations of magnetic susceptibility in the Fengning profile (¢) compared with that of loess in Luochuan (a) and

the 8O from SPECMAP (b)

& a #& Heller and Liu(1982) ;& b #& Martinson et al.(1987) ; & ¢ Ho ik €0, F1 2T (4 il 28 23 AR R ARSI RE AL R X oo F s 0G4 SR X e

R1 FTHEAERL(OSL)MEFLER

Table 1 Optically Stimulated Luminescence (OSL) dating in the Fengning profile
i S HEVR (m) Uo~%  Th10~%) K%) ED(Gy) Dy (Gy/ka) KR AE I (ka)
FN1-1 1.18 1.71 8.92 1.84 192.3647.02 3.25+0.13 16.44 59.243.2
FN1-2 2.36 1.52 8.00 1.94 203.51+2.36 3.31+£0.13 9.33 61.5+2.6
FN1-3 3.15 1.75 8.35 1.97 255.48+8.61 3.38+0.14 11.81 75.5+4.0
FN1-4 4.10 2.21 11.51 2.03 305.14+9.30 3.79+0.15 15.47 80.5+4.0
FN2-4 8.21 1.67 8.73 2.08 787.34413.73 3.45+0.14 11.61 228.34+10.0

1 :ED J%3057) i Cequivalent dosimeter) ; Dy A4 5| & (yearly dosimeter).
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Table 2 The element contents (%) of the Fengning profile and other aeolian dust deposits

SRR A Si0;  AlbO;  Fe;0;  K,O  Na,O  CaO MgO  MnO  TiO.  P,0O; CIA
RfE 64.38 14,05 5.41 2.54 1.88 9.46 2.40 0.07 0.43 0.06 67.34
ETFH L =63 fi/ME 45.99 9.67 3.52 1.96 1.25 1.02 1.46 0.04 0.31 0.02 53.59
FEHME 54.33 0 11.79 4.46 2.23 1.55 4.90 1.96 0.06 0.36 0.04 61.00
WmKRME  61.39 14.77 5.46 2.41 1.35 3.60 2.07 0.07 0.42 0.04 70.68
Frl L a=14 F/ME 55.75 12.47 4.55 2.22 1.09 1.06 1.61 0.04 0.37 0.02 65.97
SEHE 59.10  13.49 5.15 2.31 1.21 1.69 1.86 0.06 0.41 0.03 67.56
WHH L =12 FHMH 66,40 14.20 4.81 3.01 1.66 1.02 2.29 0.07 0.73 0.15 63.73
W 5 n=13 SEXIE 6518 14.79 5.12 3.15 1.41 0.83 2.21 0.08 0.75 0.11 67.36
FIL T &+ n=>54 SEHIE 68.07  13.32 5.30 2.35 0.92 1.00 1.61 0.09 0.81 0.18 70.45
PiELIE+ n=>5 FHfE 63.75 15.05 5.28 3.00 1.16 0.90 2.89 0.08 0.76 0.15 69.11
EHIRAKLL L n=64 TFHMHE 68.77  13.71 6.52 1.38 0.14 0.11 0.54 0.04 1.06 0.06 87.55
L RFE (UCC) FEHME 66.00 15,20 5.00 3.40 3.90 4.20 2.20 0.06 0.50 0.50 47.92
i 95 T EHE S 62.80 18.90  7.22 3.70 1.20 1.30 2.20 0.11 0.16 1.00  70.36
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Fig.5 A-CN-K ternary diagram of the Fengning profile and
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Fig.6 Migration ratio of elements of the Fengning profile
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