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Fig.l The gravel dips of the Malan gravel accumulation compared with drainage orientation

(arrow) in the Malan tableland (a) and the Qinglongjian tableland (b)
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Fig.2 A vertical section of the Malan gravel in Malan 1ableland and a diagram of the Holo-
cene paleosol overlaid the Malan gravel accumulation, as well showing luminescence and ra-

diocarbon dates of sampling poinis
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Table 1 [ and radioactivity data from fine grain (4 ~ 11 pm) fraction in the intercalary strata of the
Malan gravel accumulation and Holocene soil from the Malan tableland
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Table 3  The estimates of the source area and the volume of the Malan gravel aceumulation in four
tablelands along Qingshui River valley
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Fig.3 The percentage diagram of phytoliths from Holocene soils and the

upper of Malan gravel at southeastern Malan tableland
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DATES AND ENVIRONMENTS OF THE MALAN GRAVEL FORMATION
AS THE TORRENT DEBRIS DEPOSITS ALONG QINGSHUI RIVER
IN WESTERN HILLS, BELJING
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Abstract

There are a series of the tablelands of marked relief, such as Malan tableland, Yanjia
tableland, Liangjia tabieland and Qinglongjianxiao tableland, in the reach of Qingshui River. These
tablelands, located at tributary mouths joined Qingshui River, have been mainly composed of the
gravel accumulates which are referred as the Malan gravel formation in this paper. According to the
statistic data of the lithographic properties, deposition structures and topographic relief, the Malan
gravel formation can be recognized as the rapid deposits transported by sub-viscous debris flow in
high energy circumstance when torrent events occurred in the tributaries of Qingshui River.

IRSL{ Infrared stimulated luminescence) and GLSL{ Green light stimulated luminescence)
dating of five samples collected from the remain of loess-like sand sediments underling the Malan
gravel, thin loess-like sand interbeds near bottom, middle and top of the Malan gravel formation
respectively, were undertaken by the fine grain multiple aliquot added dose and regenerative
method . On the basis of IRSL and GLSL dates of the five samples, as will as " C ages of three
samples taken from the Holocene polygenetic soils overlying the Malan gravel formation, the
beginning age of the Malan grave! accumulation is estimated as about 30 ka B.P., and the end age
as 13 ka B.P. 10 11 ka B.P. The Holocene polygenetic soils were developed during a period from
about 8 ka B.P. to about 2.5 ka B.P.

The phytoliths assembles of nineteen samples from the upper part of the Malan gravel formation
and the Holocene paleosols at two sections in the Malan tableland reveal that the arid and semi-arid
steppe vegetation with the dominant components of Artemisia and Chenopodiaceae could be
developed in the periglacial environment during the Malan gravel deposition. There are several kinds
of peniglacial phonomena, such as a periglacial involution, congelifold, ice wedges, and so on,
presented in the late period of Late Pleitocene in the reach of Qingshui River (%) However, the
relative warm-moist forest-steppe or grass-forest vegetation tock place in the epochs as the Holocene

polygenetic soils formed.

Key words age of the Malan gravel, periglacial environment, paleac-torrent debris flow,

Holocene polygenetic soils and environment



