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Abstract: Huangshan loess in Harbin is located at the eastern end of the Eurasian loess belt and adjacent to the
eastern edge of the arid belt of the Asian continent. However, the genesis of loess remains controversial. Through
field observation and analysis of grain size, geochemical composition of elements and magnetization of drilling
cores in Huangshan of Harbin, the authors investigated the genetic mechanism of Huangshan loess. The results
show that the grain size composition of loess is mainly coarse silty (16 ~ 63 microns), and the grain size

parameters (mean particle size, median particle size, standard deviation, deviation and peak state), grain size
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image characteristics (C-M, A-M and L-M), discriminant function and Kd value have no obvious indication to

aeolian origin of loess. The major and trace element geochemical compositions of L1-L5 loess are not

differentiated from the L5 secondary loess and the underlying fluvial and lacustrine sediments (Huangshan

Formation) under the loess-paleosols sequence. The magnetization of loess - paleosoil sequence in Huangshan

shows the characteristics of periodic high and low variation, which is in good agreement with the typical aeolian

loess section on the Loess Plateau. Combined with field observation, the authors hold that the loess of Huangshan

has typical characteristics of eolian loess, such as uniform deposition and vertical joint development. In this paper,

the aeolian origin of Huangshan loess in Harbin was determined by the method of integration. The grain size and

geochemical indexes of loess as alternative indexes of loess genesis mechanism have some limitations. In

practical application, they should be combined with field observation, magnetization and other alternative indexes

to extract correct genesis mechanism information.
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Fig. 2 Variation characteristics of grain size components with depth in Huangshan Quaternary drill hole deposits
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Fig. 4 The variation of grain size parameters of Quaternary drill hole sediments in Huangshan with depth
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Table 1 Major element composition of L1-L5 loess and Huangshan Formation (%)

HWHEILHR SiO, ALO; Fe,0; CaO MgO K,O Na,O TiO, P,0s MnO
S LIS B 66.70 21.97 4.85 1.01 2.07 3.19 2.45 0.80 024 0.0700
5+ (n=62) /ME 5574 16.98 3.03 0.72 1.56 2.75 1.51 0.62 0.13  0.0010

SEMIE 60.85 19.47 4.22 0.87 1.88 3.00 1.84 0.71 0.19  0.0100
BAM 61.29 19.95 5.88 0.83 1.97 3.11 1.64 0.75 035  0.0320
FE 1l £H (n=10) B/ME 58.70 19.03 4.20 0.71 1.66 2.74 1.43 0.71 0.15  0.0010
EHIE 59.75 19.44 4.80 0.77 1.86 2.95 1.53 0.72 020  0.0075
Fz2 LI-LS BHX5RILENMETEHK(ne/g)
Table 2 Trace element composition of L1-LS5 loess and Huangshan Formation (ng/g)

ERIGE Y Zr Nb Hf Ta Th U Sc A% Cr
S LLLS R 23.80  158.06 14.92 2.66 1.35 6.32 1.02 35.11 89.33 79.42
St re62) f/MA 11.65 77.16 8.20 1.24 0.36 3.13 0.63 8.58 5550  38.07

FHIE 2043 105.83 12.21 2.10 0.94 5.11 0.87 13.06 75.32 54.08
R 2757 120.10 14.43 2.50 1.08 6.45 1.12 19.08  129.88 69.77
Sl ZH (n=10) /Ml 1823 94.92 10.46 1.97 0.73 4.66 0.84 11.35 77.94 5671
S 2176 107.95 12.60 2.19 0.93 5.67 0.97 13.26 90.11 62.41

W ICHR Co Ni Cu Zn Ga Rb Sr Cs Ba Pb
Sl LILS SEON:E 17.10 4738 29.84 96.47 19.51 12135 263.50 7.50  723.80 12.94
St rm62) /M 5.01 9.58 10.33 32.48 15.60 98.65  190.21 489 54383 6.84

MG 1034 2228 20.59 60.60 18.08  113.59  223.63 636  636.56 10.01
kM 1476 2919  30.09 7492 2080  127.90  200.12 7.89  666.52 11.70
FE 4 (n=10) f/ME 8.11 18.42 18.39 57.55 18.05  114.08  180.56 6.50  614.47 9.68

SEH{E 11.15 24.36 22.64 66.69 19.37 119.50 191.82 720  636.69 10.62
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Fig. 7 Comparison of L1-L5 loess with L5 secondary loess and Huangshan Formation in elemental geochemical composition
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