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Fig.1 Diagram showing intensive tectonic movement and topographic contrast

in modern Asia and Western Pacific
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Fig.2 Global paleogeography and paleoenvironmental pattern at early Eocene (about S0Ma B.P.)
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Fig.3 Mid—Cenozoic changes of topography, climatic zonation and
tectonic features of sedimentary basins of China
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Table 1 Preliminary estimations of sediment volumes in Cenozoic basins
of China (including both onshore and offshore basins)
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Fig.4 Diagram showing Cenozoic global cooling
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DEFORMATION OF ASIA AND GLOBAL COOLING:
SEARCHING LINKS BETWEEN CLIMATE AND TECTONICS

Wang Pinxian
(Laboratory of Marine Geology, Tongji University, Shanghai 200092)

Abstract

In the modern Earth System, the energy flow and material flow are most active
Asia and Western Pacific. Nearly 20km contrast in topography occurs within a

distance of only 4 000km, between the highest peak in the World (Qomolangma Feng

or

w.

Everest, 8 848m a.s.l) and one of the deepest trenches in ocean (Philippine Trench,
d. 10497m). The world-wise heating centres at the sea surface level (the Western

Pacific Warm Pool) and at 5000m a.s.l. (the Tibetan Plateau), as well as the coldest
Siberian High Cell, all are around this region. In result, the eastern and southern parts
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of Asia with its islands contribute nearly 70% of the total terrigenous suspended load
to the global ocean, and the region is also distinguished by the most active winter
monsoon as well as strong tropical cyclones.

Asia is the only continent which is sandwiched between two convergent
continental margins and has experienced the most significant tectonic deformation in
the Cenozoic. It is believed that the India—Asia collision and the NWW turn of the
Pacific Plate has given rise to the uplift of the Tibetan Plateau on one hand, and to
the formation of the Western Pacific marginal seas on the other. The series of seas,
separating the largest continent from the largest ocean in the world, have modified the
material and energy flux between land and ocean, and the evolution of their island
arcs has led to serious climate consequences. An example is the Indonesian Islands,
their formation may have given rise to the begirming or strengtherirz of the Western
Pacific Warm Pool and the Kuroshio warm cinrent. Meanwhils, the tectonic changes
in the early Miocene led io a reversal of the topographic trend in China from
west-tilting ¢ east-tiling, with the wesi-east gradient continuously increasing since then.
This explains why the geological records of such large rivers as Changjiang (Yangtze)
and Huanghe (Yellow River) can be traced back only to the Pleistocene.

The radical changes in topography of Asia must have profound climate impact.
As shown by numerical modeling, the accelerating uplift of the Tibetan Plateau may
have changed the global atmospheric circulation and hence, have been responsible for
the late Cenozoic global cooling. Moreover, long—term increased chemical erosion in
rapidly uplifting areas could reduce atmospheric CO, and lead to the “Ice House”
regime. On the other hand, the climate pattern in China underwent a reorganization
around the beginning of Miocene: the planetary system of atmospheric circulation has
been replaced by monsoonal circulation system, and the general pattern has maintained
up to now. The Mid-Cenozoic realignment of the climate pattern in China can be
ascribed to the India/ Asia collision and the increase in size of the Asian continent,
while the intensified uplift of the Tibetan Plateau should have led to the strengthened
monsoon system., The hypothetical relationships between the deformation of Asia, the
late Cenozoic global cooling, and the evolution of Asian monsoons is to be verified
by careful studies on continuous stratigraphic sequences both of marine and continental

origin.

Key words climate change, tectonic deformation, Asia, the Cenozoic



