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Fig.1 Thelocation of sampling sites in North China
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Table1 Statistical index of grain size distribution of the measured samples

1

Ire—1 7. 63 1. 54 0.1 2.53 PL1528 7.36 1. 64 0.13 2.52
Irc— 10 7.48 1.4 0. 34 2.60 PL1527 7.27 1. 65 0.25 2.5
Ire— 11 7.42 1. 65 0. 19 2.37 PL1526 7.38 1.59 0.18 2.58
Ire—12 7.53 1. 48 0.23 2.6 PL1525 7.35 1.53 0.08 2.56
Irc—2 7.71 1. 46 0. 15 2.62 PL1522 7.2 1.72 0.08 2.7
Irc—3 7.52 1.45 0. 15 2.7 PL1521 7.31 1. 65 0.16 2.54
Irc—4 7.58 1. 44 0.17 2. 66 239128 6. 58 1. 83 0.59 2. 66
Irc—5 7.44 1. 49 0.21 2. 66 23909S 6. 64 1.79 0. 62 2. 69
Irc— 6 7.68 1. 42 0. 14 2. 67 23908S 6. 68 1.77 0.61 2.7
Ire—7 7. 65 1.43 0.18 2.72 23907S 6.7 1.76 0. 62 2.7
Irc—8 7.52 1.5 0.17 2.59 23906S 6.71 1.76 0.61 2.7
Irc—9 7.16 1. 48 0. 35 2.75 23905S 6.72 1.75 0. 62 2.71
XA—1 7.52 1. 42 0. 35 2.71 23763 L 5.94 1.76 0.94 3.4
XA— 10 7. 14 1. 58 0.32 2.49 23761L 5.92 1.74 1 3.52
XA— 12 7.02 1. 62 0.28 2.53 23759 L 5.92 1.78 0.95 3.38
XA— 15 7.44 1. 37 0.32 2.8 23757L 5.81 1.74 1. 03 3.61
XA— 16 7.25 1.61 0.11 2.53 23755L 5.75 1.75 1. 05 3.69
XA— 17 7.68 1.5 0.16 2.64 23753L 5.76 1.74 1. 06 3.69
XA—2 7.78 1. 45 0.12 2.65 XE— 1370 6. 87 1.8 0.5 2.48
XA—3 7.7 1. 41 0. 26 2.71 XF— 1360 6.92 1.76 0. 46 2.48
XA—5 7.82 1. 46 0.19 2. 61 XF—1350 6.95 1.76 0.42 2.42
XA—6 7.53 1. 46 0.24 2.65 XF— 1340 7.06 1. 69 0.45 2.45
XA—38 7. 65 1.53 0.18 2.6 XF—1330 6. 86 1.78 0.42 2.43
XA—9 7.45 1.53 0.15 2.63 XF—1320 6. 94 1.77 0.43 2.38
rc— 1594 6.93 1.8 0.32 2.39 xF—770 6.52 1.78 0.7 2.75
rc— 1589 6.74 1.73 0. 47 2. 67 xF—760 6. 35 1. 82 0.74 2.85
rc— 1584 6.4 1.63 0.7 3.2 xF—750 6. 58 1. 86 0. 62 2.58
rc— 1574 6.75 1.73 0. 55 2.72 xF—730 6.42 1.8 0.73 2.81
re— 1564 7.11 1.6 0. 47 2. 66 xF—720 6. 49 1.75 0.73 2.82
re— 1559 7.19 1. 65 0.42 2.4 xF—710 6.38 1.78 0. 81 3

rc— 1554 7.33 1. 62 0.43 2.53 4522F 2.45 2.44 1. 68 4. 81
rc— 1544 6.98 1. 63 0. 44 2. 68 4532F 1.79 2.08 2.37 8.2
rc— 1534 7.17 1. 69 0.35 2.47 4525F 5.07 2.74 0.33 1. 86
re— 1524 7.07 1. 69 0. 34 2.5 4540F 4 2.83 0.72 2.22
re— 1519 7.18 1. 68 0.3 2.4 4545F 4. 06 2. 84 0.71 2.2
re— 1509 6.95 1.61 0.52 2.7 4550F 3.51 2.71 1. 15 3.06
PL1537 7.38 1. 65 0.2 2.5 4555F 2. 66 2.28 1. 94 5.82
PL1536 7.34 1. 63 0.1 2.5 4560F 3.63 2.83 0. 96 2.55
PL1535 7.2 1. 67 0.16 2.57 4565F 3.35 2.6 1. 32 3.5
PL1533 7.23 1. 66 0.19 2.5 4575F 4 2. 69 0.99 2.61
PL1532 7.19 1. 67 0.21 2.4 4580F 4. 64 2.95 0.43 1. 83
PL1531 7.22 1. 67 0.18 2.5 4585F 2.57 2. 14 2. 15 6.97
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Comparison of Grain— size Distribution of Red Clay and Loess— paleosol
Deposits in Chinese Loess Plateau

LU Huayu AU Zhi-sheng

(State Key Laboratory of Loess and Quaternary Geology, Chinese Academy of Sciences. Xi an 710054, China)
Abstract

Red clay, a predominant deposit in Chinese loess plateau during the late Tertiary, is regarded as a good
record of paleoclimate changes during the Late Miocene and Pliocene. Some fossils have been found in this de-
posit and a number of sam ples have been measured for magnetic susceptibility, grain size etc. In order to obtain
climatic information in the past several million years, however, it s deposition process and origin are still dis-
crepant. In this paper, a detail grain size distribution of the Late Tertiary red clay deposit in North China is
presented, comparisons of grain size distribution of red clay with that of typical Quaternary aeolian loess—pale-
osol deposit in this region demonstrate both sediments are similar origin. And a specific difference betw een
their grain size distributions also exist. It implies that some different transportation media and depositional en-
vironments to form these sediments. Our detailed grain size distribution comparisons demonstrate that the dust
to form the red clay deposit was transported by weaker wind system than that in Quatemary. A unification of
the grain size distribution of red clay may infer that red clay has strongly been weathered.

Climate was progressively cold and dry in the Late Tertiary in the North Chian and terrestrial sediments
were dominated in this region. The red clay is not lacustrine and weathering materials origin because: (1) it
was impossible there existed a lake as big as several hundred thousand kilometers in this region since the cli-
mate was quite dry at that time, (2) evidence from chemical element analysis are big different from that un-
derlying bedrock, demonstrating that its heterogeneous origin w as from bedrock. In addition, a very good unifi-
cation of grain size distribution from top to bottom of the red clay sequence has also verified that it was not
weathering origin. Noticeable differences of grain size distributions of red clay and fluvial sediments have cor-
roborated that it was not fluvial origin, also this conclusion can be proved by that there are no laminations and
multi intercalation of calcium carbonate in the red clay sequence by field observations.

A very good similarity of grain size distribution of red clay and its overlying loess— paleosol sediments
should be strong evidences showing their similar origin. Detailed comparisons of granulometry characteristic of
C-M, L-M, L-M and A-M plots Q1-Md-Q3 fluctuations empirical judging equation and vector analy sis support-
ed this conclusion. M ore specific analyis shows that grain size characterisitcs of red clay are more close to that
of paleosol than that of loess. Finer particle size distribution, strong w eathering and pedogenesis and more red-
dish color of red clay may indicate that the wind system was weaker, climate was much drier and warmer, and
stronger oxidation in the Late Tertiary than that in Quaternary. However, some red clay removed by water
was involved.

From above evidences we conclude that the red clay deposit in North China are aeolian origin. The dust to
form the red clay deposits was transported by the wind system which was weaker than that of loess—paleosol
formed during Quaternary. The dust may has been strongly weathered by weathering and pedogensis process.

Key words red clay grain size analysis origin  Chinese Loess Plateau



