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Heavy mineral characteristics of eolian loess deposits
in Harbin area and its provenance implications
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(1. Three Gorges research Center for geo-hazard Ministry of Education China University of Geosciences Wuhan 430074 China;
2 Department of Geography Harbin University Harbin 150086 China; 3. Faculty of Earth Sciences China University of Geosciences
Wuhan 430074 China; 4. Faculty of Earth Sciences Harbin Normal University Harbin 150086 China)

Abstract: Quaternary eolian deposits largely distribute in the Harbin area. The dust has been proved to be com-
posed of dust carried by wind. The samples were taken from the representative local loess deposit fluvial sediments
at the Songhua River drainage Horqin Sandy Land and the loess deposits at Changchun and Songyuan. Heavy min—
eral analysis was carried out on the samples including the species assemblage and the percentage content of certain
kind of heavy minerals. Besides indices such as ZTR ATi GZi quartz/feldspar and stability coefficient were also
carried out. Combined with the lithology of northeast China and the characteristics of the Asian Monsoon prove—
nance of the eolian deposits in the Harbin area was deciphered. The results show that heavy mineral characteristics
of the loess deposits in the Harbin area are quite identical. Hornblende is the characteristic mineral of the loess de-
posits in the Harbin area and fluvial sediments in the Songhua River drainage and its main tributaries including
Nenjiang River Diersonghua River Lalin River and Ashi River. Granite rocks largely distribute in the Xing”an

Mountain and east mountain area. These rocks could be easily eroded and transported by the Songhua River. We
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conclude that these debris made great contributions to the formation of the loess deposit in the Harbin area.

Key words: Harbin region; eolian deposit; loess; heavy mineral; provenance
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Table 1 Heavy mineral species and percentage content of all samples
%

| 0.01 6.25 0.20 0.20 1.50 33.2510.503.25 1.30 0.65 0.43 0.23 18.2517.252.50 3.50 A A A O A
) 0.01 8.31 0.19 0.14 3.43 35.0010.713.43 1.63 0.50 0.34 0.50 15.4313.143.43 3.14 0 A 0.330 . 500. 40

0.01 7.00 0.10 0.30 4.00 36.007.00 3.00 0.70 2.00 1.00 1.00 13.0019.003.00 3.00 O A A O 0

0.04 5.50 0.15 0.10 4.50 31.756.50 1.50 2.08 0.33 0.43 0.35 20.2515.756.75 3.750 0 A A A

0.04 3.50 0.13 0.40 3.75 36.507.00 3.25 2.25 0.65 0.25 0.58 16.0014.507.50 3.75 A A A O A

0.11 6.50 0.70 0.20 1.50 9.20 6.10 1.30 8.80 1.30 1.30 0.70 15.8033.0010.0 4.50 A A 0 O 0

0.22 6.40 1.60 0.50 1.40 25.7017.800.22 8.50 3.00 1.60 0.70 2.56 21.805.00 3.00 A A 0 O 0

0.08 8.00 0.00 1.00 5.00 23.000.55 1.55 24.501.00 1.00 0.90 8.00 17.005.50 3.00 A A A O 0

-10.42 6.00 0.90 2.00 6.50 18.505.50 3.50 17.502.50 1.50 0.60 10.5016.005.50 3.00 A A 0 0 0

-2 0.25 3.33 1.00 3.00 5.00 26.673.00 4.00 27.332.33 0.67 0.33 5.67 13.002.00 2.67 A A O A 0

—-10.32 5.00 0.67 2.33 8.00 24.001.33 4.67 18.332.00 0.93 0.40 9.67 14.335.00 3.33 0 A A O 0

-20.40 4.50 0.50 1.50 8.00 18.003.50 6.00 15.002.50 1.00 0.50 9.50 21.005.50 3.00 0 O O O 0

-30.28 5.00 0.43 2.33 8.00 22.002.00 4.00 16.332.33 1.33 0.57 11.3314.676.33 3.33 A A 0 0 0

-1 0.41 5.00 0.30 3.50 11.0019.502.50 3.50 13.502.00 1.00 0.70 10.0017.507.00 3.00 O A 0 O 0

-2 0.33 7.00 1.00 2.00 9.00 17.002.00 4.00 12.002.00 1.00 1.00 15.0017.006.00 4.00 A 0 0 A 0

NJ 0.68 4.50 2.50 2.00 7.00 30.507.00 3.50 2.50 1.00 0.55 0.45 5.00 21.506.00 6.00 0 A A A 0

SHJ 1.31 3.33 2.33 2.33 5.67 19.0014.334.33 3.33 0.87 0.53 0.27 6.00 29.004.67 4.00 A A A A 0

SHJ 1.24 0.80 2.00 3.00 4.00 16.6736.007.33 2.67 0.80 0.40 0.33 4.33 10.008.00 3.67 A A A O 0

LLH 0.88 0.60 0.60 1.50 3.50 7.50 57.003.50 2.50 0.75 0.15 0.40 2.50 13.003.50 3.00 A A 0 0 0

ASH 0.15 4.00 0.90 1.00 3.50 24.0014.002.50 0.50 2.00 0.00 1.50 3.50 29.506.50 6.50 A A 0.10A 0
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Fig.2  Average percentage content of heavy minerals of differnent locations
3.2
2 N 2
(W) .ATi GZi 7ZTR 5 Table 2 Indices of the heavy minerals
! w ZTR  ATi GZi
/ o
-1 0.01 1.37 0.97 6.88 0.50 0.17 10.50 1.30
. (W) _ -2 0.01 1.22 1.05 8.80 0.57 0.16 10.71 1.63
! 0.01 1.82 0.90 8.30 0.25 0.09 7.00 0.70
(H) / (6) 0.04 1.20 0.71 6.03 0.60 0.27 6.50 2.08
0.04 1.01 0.95 4.15 0.24 0.39 7.00 2.25
19 ©ATi _ 0.11 1.75 0.22 8.00 0.78 0.93 6.10 8.80
0.22 1.50 0.86 8.50 0.76 0.84 17.80 8.50
100 x % I( % + %) 0.08  2.44 0.35 10.00 0.00 0.75 0.5524.50
-1 0.42 4.71 0.41 9.50 0.31 0.74 5.5017.50
ATS -2 0.25 5.11 0.55 7.00 0.25 0.89 3.0027.33
-1 0.32 4.79 0.46 8.27 0.22 0.79 1.3318.33
’GZI =100 -2 0.40 2.65 0.41 7.00 0.25 0.77 3.5015.00
X %/( % + %) -3 0.28 4.19 0.42 8.67 0.16 0.77 2.0016.33
-1 0.41 2.42 0.36 9.50 0.08 0.73 2.5013.50
-2 0.33 2.26 0.33 10.00 0.33 0.63 2.0012.00
( A -NJ 0.68 0.47 0.86 7.05 0.56 0.36 7.00 2.50
) —SHJ 1.31 0.90 0.71 6.20 0.50 0.50 14.33 3.33
,ZTR :( % + % + —SHJ 1.24 1.41 1.81 4.20 0.40 0.77 36.00 2.67
- LLH 0.88 0.86 2.42 2.25 0.29 0.81 57.00 2.50
%) —-ASH 0.15 0.44 0.80 5.00 0.47 0.11 14.00 0.50
20-22 /

23
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Fig. 3 Indices chart of heavy minerals
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Fig. 4 4 Lithology distribution map of northeast China
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