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Research on Quaternary Ehvironmental
Changes and Debris Flow Development
in the Xiaojiang River Basin of
Yunnan Province:

Abstract

In the treatise, the process of forming and developing of
debris flow disaster has been systematically researched on qua-
ternary mountain environment changes in the Xiaojiang River Ba-
sin of Yunnan province. By the way of synthetical studying, the
following knowledge has been achieved according to the resumed
record of quaternary debris flow process and systematic informa-
tions of paleoenvironment essential factors on the basis of field
investigations of quaternary layers marks of neotectonies, evolu-
tion of landforms, and indoor ESR dating, Counting age of qua-
ternary red-soil growth, Spore-pollen analysis, Radio carbon (**
C) dating, X-ray spectroscope analysis and other measuring
methods in studying palecenvironment,

(1) The Xiaojiang river basin in the northeast part of the
Yunnan Peneplain, subsequent to undergoing the Yuqnaﬁ Move-
ment ( Tibet morphogenic movement B act, about 2. 5 Ma B.
P. ), was occured to a certain degree of uplift and some massifes

e 1 .



alongside fault zone were sunk clearly to form lake basins. Ero-
sion of surface running water was gradually stimulated, erosion
and transportation of running water were man in surface earth
movement and sedimentation was comparatively slow. There
were merely fluvial-lacustrine sedimentary strutumes, the lowest
layers of early pleislocene series, to be deposited in the Xinchun
fault basin and depressions on the Yunnan Peneplain.

(2) By the middle stage of early pleistorcene, the Xianjing
river basin, through long times of erosion of suface running wa-
ter during early stage of early pleistocene, there were many gul-
lys and ground was rising and falling. After the Yuanmong
Movement (Tibet morphogenic movement C act, about 1.6 Ma
B. P.), ground was more rising and falling, loose earth on slop-
ing land was more increasing and erosion of running water was
more active. Then and there, the first debris flow act period
took place. The debris flow of initial stage moved about in rela-
tively poor intensity and watery debris flow merely in basins up
gully, such as the Douzhao basin, whose altitude is about 1 900
m a. s. . now and the fine earth on ground was mainly deposi-
ted in fault lake the middle part of the Xiaojiang river basin, such
as the Xinchun basin, to form fluvial-lacustrine sidementary la-
gers,

(3) While the Jinshajiang Movement occurred about 1.1 Ma
B. P., the Yunnan Peneplain was furtherly uplifted and running
water among various lakes alongside paleo-Jinshajing eroded to
the source to be intensified to link up these lakes, the Jinshajing
river was formed to quickly cut down, slopes of ground were fur-
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therly increased and movement of earth on sloping land was more
active, the branch on the paleo-Jinshajiang river below the Xiao-
jiang valley quickly stretched to the south and gradually linked
up various fault lakes to form the Xiaojiang river. Thereupon, e-
rosion of running water was more active in the Xiaojiang river
basin and the second debris flow act period appeared by dawn of
the last stage of early pleistocene. Because the Xiaojiang river
system had been constracted to drain water and earth into the
Jinshajing river to bring debris fluvial-lacustrine sidementation
finished in fault lakes, and in the second debris flow act period,
quality of which was mainly watery and sticky, was not only de-
posited in basins up gullys and also in fault basins in the middle
of the Xiaojiang river valley.

(4) By the end of the early pleistocene after undergoing the
Tibet morphogenic movement C act, the Tibet plateau which lies
on the northwest of the Yunnan Plateau, plate thickness of
which with powerful pressure in India plate being continually
moved up had been maximumly extended and the rhomboidal
Kandian mass in the southeast of the Tibet plateau occurred to
slide toward the southeast in the nature of press and twist. Since
the middle pleistocene, when the tremendous thick Tibet plate
appeared to be quickly uplifted in a main state of isostasy contro-
ling, strong uplifting waves of which expanded to the Yunnan
plateau in the course of that the rhomboidal Kandian mass was
slided to the southeast in the form of pulsetion, various fault
lakes in the Xiaojiang river basin were pressed to lead to contract
and ground appeared obviously uplifting in the form of intermit-
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tence and river quickly cut down many times and mountainal land
went up and expanded, and degrees of sloping ground was more
increasing and debris flow, nature of which was mainly watery
and sticky, moved about very briskingly. By the end of the mid-
dly pleistocene, the third, fourth and fifth mud-rock flow act pe-
roids continually took place and formed three steps of platform of
debris deposited beside the Xiaojiang river on three steps of lad-
dery sloping field of 1 250~1 750 m a. s. 1. (upper shanjiguan-
shi, Under Xiajiguanshi and Lidiepin platform).

(5) In the last stage of the middle pleistocene, the
mountains about the Xueling Peak in the Xiaojiang river basin
had been uplifted above 3 300 m a. s. l. During the penultimate
graciation, the snow line height dropped to 3 200 m a. s. L
about and there were some marine alpinecirque glacier appearing
to move about and form flank moraine landform on sloping field
about 3 150 m a. s. 1. By the last plistocene, altitudes and areas
of the mountains were increased. During the Dali glaciation (last
glaciation), limits of glacier exersising were expanded to form
Cirque and flank moraine which were mainly in varied grlaciatal
landforms. According to showing of last glaciation climatic con-
dition which is more clearly to be studied, In the glaciation the
westerlies was expanded on the morthern hemisphere extensive
in mean temparature falling of the globe, the southwest monsoon
from southern sea advanced up to the middly belt of the Yunnan
Plateau to form front with the southern jet stream which peren-
nially existed and occurred process of precipitation in glaciational
summer, and there was about 250~450 mm of annual precipita-
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tion in the Xiaojiang river valley. In that climate condition, there
were some debris flows moving about in the Xiaojiang river val-
ley where the mountains were high, the sloping field was steep
and surface earth moving on ground was intense. Meanwhile,
runoff was decreased in river, vast amount of debris was difficul-
ty to be transported and depesitation of debris flow was very vig-
orous and led to the height of deposited platform were about 200
m during the sixth debris flow act period in the last pleistocene
(e. g. Dadou platform).

(6) After having entered the Holocene, along with tempera-
ture picking up and precipitation increasing, runoff of ground
gradually activated again. By the Altithermal about 7.0 ka B. P.
flood was highly risen in the Xiaojiang river valley, loose earth
on the banks of the river was transported and drab silt about 10
m thick was directly deposited on bedrock. Henceforth, climate
in alternately waving of blazing-humid and warm-aired was grad-
vally changed to warmhot-modicumal rain, debris flow acting
was progressively truned into the most impontant form in
process of surface earth transporting, deposited fans of debris
flow which was mainly sticking and high sticking were wide-
spreadly grown on banks of the river and there were many grav-
els to be formed gravel desert in bottom land of the Xianjiang riv-
er valley. Since history period, action of mankind is more in-
tense, vegetation on ground is decreased, loose earth moving on
sloping field is easier, brisking of debris flow is increased day by
day, the spread of sandy-stoney land, as the humid-desertifica-
tion phenomenon was increasingly obvious and exercise of debris
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flow is in the stage of high tide of the seventh mud-rock flow act
period which appeared during the Holocene. Since the modern
history, debris flow, after the viotent earthquake in 1833, has
entered a hight strung stage again, and involved a fierce action of
which was more than a hundered years. Thenceforth, action of
debris was gradually gently and tended to a average condition in
high tide in the Holocene. Now debris flow in the Xiaojiang river
basin are stengthened to be even stronger condition with the in-

fluence of human action again.
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