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Extended Reading on Page 6: 

《The Ice Age in West China》by H. L. Richardson (1943) 

 

 

Glossary 

(1) Dr. H. L. Richardson, PhD, MSc  

One of the 35 charter members of Chengtu Rotary Club (成都扶輪社) which was admitted to 

Rotary International on 9 January 1939, Charter No.4916, but was terminated on 21 December 

1950.  Richardson’s classification was “Agriculture – Soil Fertilization” and was a British 

Boxer Indemnity Fund Research Specialist in the Nanking University (金陵大學).  He was the 

author of this book:《Soil and Man in West China》. 

A New Zealand born Briton, Richardson learned organic chemistry and received his training at 

Victoria University College, New Zealand, and the University of London.  He then began an 11-

year period of agriculture research at Rothamsted Experimental Station in Hertfordshire, 

England.  Reaching the Republic of China in 1938, he served as advisor to the Government’s 

National Agricultural Research Bureau for almost 6 years.  Headquartering in Chengtu 

(Chengdu) (成都), a city of one-half million some 200 miles northwest of Chungking 

(Chongqing) (重慶), he joined the local Rotary Club and served as its Vice President in 1940-

1941.  Chengtu Rotary Club’s membership of Chinese and the Westerners was in 50/50, and 

the meeting languages were both in Mandarin and English. 

(2) Min River of Szechwan = Min River, Sichuan = 四川省岷江 

(3) Kiangtsing, Yangtze River = Jiangjin, Yangtze River = 揚子江(長江), 江津 

(4) Kiangsu Province = Jiangsu Province = 江蘇省 

 

This article was edited by Herbert K. Lau (劉敬恒) (Rotary China Historian) on 1 January 2014 in 

observing the Rotary Month of “Vocational Service”. 
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REVIEW
THE ICE AGE IN WEST CHINA. By H. L. RICHARDSON. Journal of the

West China Border Research Society (Chengtu), vol. xiv, Series B,
pp. 1-27, 1943.

GLACIATION

Very clear evidence of a considerable extension of glaciation in rather
recent times at high levels in Western China is reported by Dr. Richardson
in agreement with various other observers ; but suggestions regarding
glaciation of portions of Eastern China are treated with some scepticism,
being based apparently on inconclusive evidence. If this actually took
place, however, it may have been contemporaneous with relatively ancient
glaciation in the western provinces.

There is evidence in the shape of " cols, cwms, or corries, U-shaped
valleys, hanging valleys, screes, and old lateral and terminal moraines
consisting of angular, almost unweathered, blocks " that a very modern
glacial extension took place over large portions of Western China and
Eastern Tibet where the elevation is more than 4,000 metres. On Minya
Konka and the Tatsienlu Mountains the glaciers extended down the
valleys so as to approach the 3,000-metre line.

In addition to this the author has found in the same region deposits
at somewhat lower levels which he tentatively ascribes to a glacial origin.
These are much older, however, and it seems that corroborative evidence
from landforms is absent because such forms have failed to survive to
the present day. Even the supposedly glacial deposits have been found
in very few localities.

The younger (and undoubted) glacial extension, which the author
proposes to call the Minya glaciation (from Minya Konka), is tentatively
ascribed to the Wiirm epoch ; the older (suspected) glaciation, which
he terms Omei, may be of Mindelian age. The principal item of evidence
of the older glaciation which is described has been found in the vicinity
of Mount Omei, in Western Szechwan, which reaches up but little above
the 3,000-metre contour and was thus unaffected by Minya glaciation.
Here, however, in a valley below the 1,000-metre line, there is a
deposit resembling, and under suspicion of being, till. It consists of
clay of basaltic origin containing large and small transported basalt
blocks. " The whole is extremely mixed and unstratified, with no signs
of orderliness or bedding in the arrangement of the boulders. . . . The
whole deposit looked more like a true boulder clay than anything else
the writer has seen in West China." A possibly glaciated trough through
which this debris may have come from a source in the vicinity of Mount
Omei has almost entirely lost its U-form, having been cut to pieces by
river gorges. On such slender evidence does the " Omei" glaciation
depend for its proof or its claim to existence. The author seems, however,
to feel confident of the glacial origin of the till-like deposit.

This till or till-like deposit is relatively ancient, for it has suffered
considerable erosion and has afterwards been covered unconformably
by a very large alluvial fan of limestone debris, on which part of the
town of Lungchih is built. There are reasons for correlating this fan with
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terrace deposits widespread in Western China which were formed not
later than the Minya epoch.

Though the author touches upon fantastic theories of polar wandering
which have been given some credence in China as providing an explana-
tion for supposed low-level, low-latitude glaciation, he appears to be but
little attracted by them. Apart from mechanical and other difficulties
one of the obstacles to practical application of such theories in the form
in which they have been proposed is that they push back the date or dates
of glaciation far into the Tertiary era, and what is known of the rapidity
of erosion in mountainous regions makes ages of several million years
when attributed to landscape forms seem utterly absurd. The suggestion
of Mindelian age (or about 400,000 years) seems more plausible for the
Omei glaciation, however meagre may be the surviving traces of it, than
the several, perhaps ten or more, million years required for a Mio-Pliocene
age.

RTVER TERRACES AND PALAEOCLMATOLOGY

Apart from suggestions as to correlation with the reported glaciations,
the author has made an important contribution to geomorphology and
palaeoclimatology in the account he has given of the river terraces of
Szechwan. At various heights above present day low-water river levels
he has noted the presence of terraces and associated alluvial terrace
deposits of gravel, sand, and clay. The lowest terrace is generally but
little above flood-plain level; and the highest is a very extensive valley-
plain terrace and plateau-gravel level 60 to 100 metres above the present
valley floors. Between the lowest and highest are flights of terraces,
especially on slip-off slopes, among which it may be possible eventually
to pick out more than one which are vestiges of valley plains that may be
correlated from valley to valley and in different parts of the same valley.
One, at least, in the opinion of the author, is thus recognizable. " The
usual height above river level of this middle terrace would be about
30 metres where the high terrace is at a height of about 50 metres, and
elsewhere in proportion." . .

It is recognized that in this far inland region such terraces are unlikely
to have any direct relation to changes in relative levels of land and sea.
The theory of their more obvious relation to climatic changes is accepted.

In a part of the region loess (the Chengtu clay) covers the alluvial
deposits of the high and middle terraces. " It was deposited during a
period of dry climatic conditions ; and the loess has been broken down
into clay, and the concretions are now being dissolved away, by the present
warm, moist climate." The loess deposit is not present on the low terrace
(nor on its correlatives at higher levels in the mountains); and with the
unburied and unweathered lower-terrace alluvia the moraines and glacia-
tion of the Minya epoch may be correlated. In the Tatsienlu and Minya
Konka glaciated areas also " loess-like deposits . . . seem to be earlier
than the relatively recent extension of the glaciers ".

A suggestion is made that the high-terrace deposits date from the
Omei glaciation. Near Mount Omei high-terrace deposits contain " large
water-worn boulders of various rocks and some angular basalt boulders.
These deposits are rather similar in colour and degree of weathering to
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the basaltic clay [till ?] of Lungchih, and it is not unreasonable to suggest
that they are of about the same age. One might then propose that the
time of formation of the very extensive high-terrace and plateau deposits
in Western Szechwan . . . was a time of heavy precipitation coinciding
with a great extension of glacial action ".

The widespread plateau and high-terrace gravels are attributed to an
early Pleistocene epoch of heavy precipitation which gave the rivers
emerging from the mountains a heavy load of boulders and gravel.
" Along the foot of the western mountains a piedmont alluvial plain was
formed, the fan deposits of the various rivers coalescing.... It may have
been, and probably was, interrupted in various places by local ridges of
hills. Similar deposits were formed also up and down the river valleys
leading to and from the great plain.

" Subsequently the precipitation decreased ; the load of gravel in the
rivers was lessened, and its place was taken by sand and clay ; then the
rivers slowly cut downward during a long period of years, and the old
deposits were left as a river terrace or plateau. The climate, while still
fairly moist, became much hotter, and subtropical red earths were formed.

" At intervals minor increases in precipitation may have led to a renewal
of gravel deposition, especially at a period roughly half-way between the
first great deposition and the present day. Then precipitation decreased
again, and slow down-cutting continued, leaving the middle-terrace
formations.

"After this precipitation decreased still further, giving semi-arid
conditions with intense dust storms. In the north-west centre of the
province [Szechwan] loess was deposited on the terraces so far formed,
with calcareous concretions . . . a metre or so below the surface.

" Again, after further down-cutting by the rivers, there came a moister
climate—increased precipitation—and renewed gravel deposition, giving
the lower terraces along the rivers and building up the Chengtu Plain
as we now know it. The loess previously deposited slowly decomposed :
its calcareous silty texture broke down into clay, and the concretions
began to dissolve away. . . .

" Then the climate became a little less moist—precipitation decreased—
and the rivers began once more their long process of cutting down to
grade, leaving the edges of the low terraces as we now see them. At the
present time the rivers, even those of the Chengtu Plain, are slightly
entrenched."

In the foregoing it is assumed without question that wetter climatic
episodes result in aggradation and that degradation follows diminished
precipitation. Discussing with the reviewer the question whether alluvia-
tion along the lower course of a river is more likely to mark oscillation
towards drier or moister conditions, Dr. Richardson has expressed his
belief that when (in Western China) precipitation has increased beyond
a certain point accelerated erosion has swelled the output of waste to an
extent out of proportion to the accompanying increase in the off-flow
of water, thus causing aggradation on the floors even of valleys that
have received no gravel of fluvio-glacial origin.

C. A. C.
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