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Characteristics of quartz grains in the red clay of Tongling City and their environmental implications
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Abstract: Hot debate has been occurred for long concerning the origin and provenance of the vermicular red clay in South China. In this paper,
transportation mechanism and provenance of the vermicular red clay were studied by means of grain size and surface textures of the quartz
grains from the red clay in Tongling city in the south of Anhui province. The quartz grains from the Tongling section show some obvious
characteristics of wind transportation. The grains are fine in general and gradually coarsen up from bottom to top. The vermicular red clay is
dominated by silt (10~50 um), ranging from 40.62% to 60.37%. The frequency curves of the quartz grains are essentially bimodal with a low
hidden peak in the coarse fraction. And the frequency curves of different layers in the profile shows good consistency. Microscopic images of
quartz grains show that they are, in fact, the mixture of rounded and poorly rounded grains. Some particles have obvious hydrodynamic effects
remained on the surface, such as underwater polished surfaces, V-shaped pits, etc., some have obvious traces of wind action, such as dish-shaped
pits, crescent-shaped pits, etc., while the others show some surface texture jointly formed by hydrodynamic and wind actions, suggesting a
mixture of distant and nearby sources. The near-source sediments may come from the floodplain of surrounding rivers, where the hydrological
characteristics are retained due to the short-distance of wind transport. The surface of the quartz particles at the bottom of the profile has obvious
features of hydrogenic origin, and the aeolian features increase upwards. Finally, it is confirmed that the red vermicular clay in Tongling city is a
kind of mixed deposits composed of the particles from near and distant wind sources, and the contribution of the materials of different sources
depends upon the change of East Asian monsoon.
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Table 1 Quartz grain size composition and grain size parameters in Tongling section
LI 2 R/ % HLEES KL
NP it J 1
<Spum  5~10um  10~50pm  >50 pm TEREMz Sk IEEKe kRS
I ONI-! 3527 23.80 50.82 5.41 18.20 0.81 1.32 1.75
Bl EEENGLULLE RME 26.40 18.17 40.62 0.31 9.87 0.61 1.25 1.51
FEME 29.66 20.40 47.02 2.92 14.26 0.71 1.29 1.63
I ONI-! 27.49 18.11 56.00 7.32 20.82 0.87 1.33 1.77
EI WA G L RME 22.56 14.32 49.82 3.16 14.78 0.56 1.27 1.65
SR 24.93 16.48 53.21 5.36 17.97 0.77 1.30 1.70
I ONI-! 28.86 17.35 57.19 9.37 23.49 0.83 1.33 1.83
Bl gaamgatE wME 22.26 14.58 50.66 3.13 14.34 0.66 1.26 1.66
SR 24.29 15.58 53.89 6.24 19.37 0.76 1.30 1.74
IONI! 25.39 15.37 60.37 13.22 24.48 0.95 1.32 1.84
BRIV Mgk VEELZE BME 19.43 12.38 52.93 4.48 16.66 0.72 1.29 1.64
A 22.75 13.99 55.71 7.55 20.22 0.84 1.30 1.73
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Fig.2 Vertical variation of the quartz grain size content and parameters in Tongling section
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Fig.3 Quartz grain size frequency curves in Tongling section
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Table 2 Surface characteristics of quartz particles, Tongling section

=1 JZ1 JZIII JZIV
%5 TEAURHE i/ B /% /5 B I% PR KRR /% LA/ T/
1 MR 13 21 29 15 16 13 7 10
2 VX FRIN 26 43 72 37 48 38 23 33
3 IRIELIR 22 36 93 47 60 47 37 53
4 [EPR 0 0 3 2 4 3 3 4
5 B AR Bt 1 6 10 16 8 11 8 1 1
6 UGN sl 7 11 32 16 28 22 6 8
7 TERLT 9 15 40 20 58 45 24 33
8 B SR G 5 8 30 15 22 17 10 14
9 KRBT 31 51 90 46 49 38 26 36
10 = 8 13 44 22 11 8 6 8
11 VALY 23 38 71 36 32 25 27 38
12 AT AR EE 4 7 17 9 19 15 11 15
13 fir i i 1 2 8 4 7 5 1 1
14 i PR R 1 2 3 2 5 4 0 0
15 ] 1 2 1 1 8 6 6 8
16 REL 3 5 8 4 5 4 1 1
17 B 2 3 9 5 8 6 6 8
18 BRI 2 3 21 11 15 12 6 8
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Fig.4 Frequency of quartz particles surface characteristics in brown vermicular red clay layer

% o K71 URE IR 5, BR3¢ (1] 9D) i He
ik 45%, T RG0S 17%, BRYT(E 9F) (5 12%.
AT A 38 4 U 2 T H B T Y, 497) Qa8 g kS
H A K G

(4) By F &+ 22 1v)

AR 4 1 (L 10) BT AT, J2 TV B0RE S (5] B2
B, WIBLIR FE s 52%, B AR IR (1] 11A) B
ii 10%, H /D & FERR R (E 11B) o K SRR IEAT)
AR, KRB (E 11E) 5 36%, V i fE 5 bt
(I 11F) 7 38%, =M AIYTdy 8%, KU /EHIHE I i



540 % 5 5

BRI 2, S - 0 B 21 Ay S OB

fiF T H 3R 85 2 S 175

Regulus 5.0kV 9.4mm x4.50k SE(U)

&l 5

Regulus 5.0kV 9.5mm x8.00k SE(U)

T B 8 19X UL 4 2 A SRR R T R i

Regulus 5.0kV 9.4mm

x6.00k SE(U)

AV AT YT, = MAYT, B rBSRIT O, COF AT EE, DK T EOGT, BB A B, FLagERSE

Fig.5 Surface characteristics of quartz particles in brown vermicular red clay layer

A. V-shaped pits, triangular impact crater,B. Step-like fracture, C. Parallel cleavage surface,

D. Underwater polished surfaces, E. Crescent-shaped pits; F. Dish-shaped pits.
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Fig.6 Frequency of quartz particles surface characteristics in typical vermicular red clay layer
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Fig.7 Surface characteristics of quartz particles in typical vermicular red clay layer

A. Conchoidal fractures, B. Triangular impact crater, C. Broken surface, D. Pockmark, E. Dish-shaped pits and pockmark are superimposed

on the underwater polished surface; F. Deep trough.
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Fig.8 Frequency of quartz particles surface characteristics in fuchsia vermicular red clay layer
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Fig.9 Surface characteristics of quartz particles in fuchsia vermicular red clay layer

A. Surface textural of quartz grains, B. Underwater polished surfaces, deep trough, C. Triangular impact crater,

D. Dish-shaped pits, E. Parallel cleavage surface,F. Pockmark.
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Fig.10 Frequency of quartz particles surface characteristics, the Xiashu Loess layer
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Fig.11 Surface characteristics of quartz particles in the Xiashu Loess layer

A. Parallel cleavage surface, sharp corner, B. Rounded,C. Dish-shaped pits,D. Pockmark,E. Underwater polished surfaces; F.V-shaped pits.
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