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The Drive to Modernize

^ HINA's science and technology
^ is entering a new stage. The

soldiers who have made inventions

and innovations.

people are mobilizing to build the
country into a powerful socialist
state by the end of the century.
This means the modernization of

agriculture, industry, national
defense, science and technology —
a task making heavy demands on
science. To organize for this task,
a national conference on science

will be held in Peking in the spring
this year. It will exchange ex
perience, draw up plans and
commend advanced personnel —
especially scientists, engineers,
technicians, workers, peasants and

TSIEN SAN-TSIANG is Deputy
Secretary-General of the Chinese Academy
of Sciences.

China's contributions in past
centuries to the natural sciences

are well-known. Gunpowder,

moveable type, the compass and
others were early inventions. In
astronomy, mathematics and medi
cine, China long occupied a

leading position in the world in
some aspects. After Europe entered

capitalist society, the natural

sciences there developed rapidly.
But China, still under corrupt

feudal regimes and subjected to
over a century of imperialist ag
gression, could not release her

productive forces and the natural
sciences stagnated.

This situation ended when new

China was established in 1949. In

his opening address at the Chinese
People's Political Consultative
Conference in September that
year, Chairman Mao Tsetung said,
"The era in which the Chinese

people were regarded as uncivi
lized is now ended. We shall

emerge in the world as a nation
with an advanced culture." The

succeeding 28 years, under the
leadership of the Chinese Commu

nist Party and Chairman Mao,

have seen the foundations for his

prediction realized.

Since 1949 China has broken

the blockades set up against her
first by the imperialists and then

CHINA RECONSTRUCTS



Scientists at the Institute of

Genetics in Peking study the
haploid method of breeding wheat.

has increased a hundredfold since

1949. All this has laid the founda

tion for big progress in the future.

Modern natural science was
introduced into China after

the anti-imperialist and anti-feudal
May 4th Movement in 1919. Due
mainly to efforts by Chinese
scientists, geology and biology
began to develop. Chemistry,
mathematics, physics and geo

physics came much later. The
technical sciences were the

weakest.

Before 1949, scientific research
was without leadership and dis
cipline and therefore seriously
divorced from the practical needs
of society. Many branches of
science and technology were lack
ing, while the work of established
research institutes often over-

investigating Sinkiang's Kurban-
Tungut desert in preparation for
work on creating oases in the desert.

mm

Scientists at the Shanghai Institute of Biology foilow up their success in
producing synthetic insulin with new achievements on the origin of life.
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TSIEN SAN-TSIANG

by the social-imperialists. She has
also broken their monopoly of
science and technology, establish
ing and developing a number of
new branches of research. She has
successfully tested atomic and
hydrogen bombs and guided mis
siles. She has launched and ac
curately recovered satellites. These
achievements marked a new level

in science and technology. A
number of creative advances in

theoretical research and the ap

plied sciences have been made
which equal advanced world
levels. A mass movement for

scientific experiment has been
growing, involving millions of
people. The number of profes
sional scientists and technicians
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lapped. There were only ' about
200 scientific workers in these in

stitutes. Equipment was obsolete
and backward. China's science at

liberation faced enormous dif

ficulties. Ever5d;hing needed to be
done at once.

Dr. Yang Chen-ning, American physicist, deiivers a report to his "Chinese colleagues. ̂

The Chinese Academy of

Sciences was established in

November 1949, only one month

after the people's republic was

founded. The original research

institutes were reorganized into 17

institutes, and new ones were set

up for nuclear 'physics, experi
mental biology and several other

branches. The scientists relied on

their own efforts to design and

make the research instruments

and apparatus they needed. Large

numbers of new forces were en

rolled for research work and

quicker training of more scientific
workers.

pHAIRMAN MAO and Premier
Chou paid a great deal of at

tention to the welfare of scientific

workers. They urged us to work

hard to build up the new China.

They taught us that theory had to

be integrated with practice, that
scientific research should be com

bined with the actual needs of

economic construction, and that

every one of us should study
Marxism-Leninism and become

proletarian in our world outlook.

Premier Chou told us many times

of his personal experience in

tempering himself in the storms

of revolution and changing him

self from a young intellectual to a
communist fighter. He earnestly

urged us to study and remold
ourselves throughout our lives.

Patriots are always welcome no

matter whether they come to the

revolution early or late. Premier

Chou said. The people wiU trust

them as long as they serve the

building of socialism. We were

greatly inspired by his words and

resolved to contribute all our ef

forts to the development of China's

science.

Prof. Su Pu-ching, noted mathematician, helps young
Futan University teachers with their research work.
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Soon after Tibet was liberated

in 1950, a team of scientists in

geology, agriculture, forestry and

water conservation entered the

Tibet Plateau to carry out scientific

investigations under extremely

hard conditions. Later, when an

emergency demanded it, Chinese

biologists and medical experts

mobilized for the struggle at the

risk of their own lives. Within a

few years after liberation our
meteorologists had established a
national network to issue medium-

term weather forecasts with higher

accuracy. This supported the na
tional defense and facilitated in

dustrial and agricultural produc

tion. By 1954 our scientific per
sonnel had grown by ten times and
the number of research institutes

had doubled. Through personal ex
perience, scientists were realizing
that science could only gain a new

birth in socialist China under the

leadership of the Communist
Party. They were changing their
political thinking while they were
changing the objective world.

Some of them joined the Commu

nist Party.

From 1955 to 1958 there was a

vigorous development of science

and technology in China. In early

1955 Chairman Mao decided to set

up research in atomic energy. In

early 1956, at a meeting on the
question of intellectuals initiated

by the Party Central Committee,
Chairman Mao called on the Party

to study the problems of science,

unite with the intellectuals outside

the Party and strive to help science
catch up with advanced world
levels. At this meeting Premier

Chou delivered an important re

port. He outlined the Party's
policy of uniting with, educating

and remolding the intellectuals,
and asked them to study hard,
transform their world outlook and

make contributions to socialist

construction.

Under the direct concern and

leadership of the Party Central
Committee, a 12-year plan for

scientific development was worked

CHINA RECONSTRUCTS
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out with emphasis on atomic

energy, semiconductors, computers,

electronics, automation and jet

technology. It stressed the im

portance of the basic sciences

which provide the theoretical basis
for the development of the ap

plied sciences and production

techniques. At the same time the

applied sciences were to be de

veloped. This would organically

link the applied and the basic

sciences, and integrate the im

mediate needs and the long-term

planning. It was a turning point

in China's science and technology

and played an important role in
their development.

A big leap forward movement

started in 1958 released the en

thusiasm of the people and the

professional scientists and tech
nicians. A mass movement to

challenge nature swept the coun

try and continued in a sustained
way. At this moment, as China's
science and technology pressed

ahead, the Soviet revisionist clique

headed by Khrushchov treacher
ously tore up contracts and with

drew all its specialists in an at

tempt to cut off China and sabotage
her socialist construction.

Chinese people were not

intimidated. Chairman Mao em

phasized self-reliance and vigorous

coordination. Led and organized

personally by Premier Chou,

scientific workers in many

branches cooperated and, on

October 16, 1964, China's first

atomic bomb was successfully ex

ploded. Her first satellite was

launched in 1970. It took China

about 15 years, developing from

nothing, to expand her forces and

enter advanced world levels in

these two fields. In industry it has

taken China 28 years to build up to
what it is today, an advance which

took many capitalist countries

more than half a century to make.

In agriculture China has fed more
than one fifth of the world's

population on only seven percent
of the world's cultivated land.

In the fields of natural sciepce,
Li Sze-kuang, an outstanding
geologist, creatively applied the
theory and methods of geo-
mechanics to the location of

mineral resources and pointed out
that there should be abundant oil

reserves in China (see page 7).
After surveying and drilling, oil
workers located a vast field in, the

northeast, as he had indicated, and
rapidly built a modern oil base

there. China is now self-sufficient

in oil and has located vast oil

reserves.

After Chinese biochemists pro
duced synthetic bovine insulin for
the first time in the world, they
succeeded in ' determining the

spatial structure of a molecule of

crystalline pig insulin at a resolu

tion of 1.8 angstroms. Recently

they studied and analyzed the role
of insulin with similar molecules.

This work occupies a leading

world position in this branch of

science. Experimental biologist

Tung Ti-chou and the American

scientist Man-chiang Niu proved
that the cytoplasm plays a certain

role with the nucleus in the devel

opment of animals (see page 12).

Chinese mathematician Chen

Jing-run (see page 10) published

a paper of worldwide interest

entitled "On the Representation of

a Larger Even Integer as the Sum

of a Prime and the Product of at

Most Two Primes". Young mathe

maticians Yang Lo and Chang

Kuang-hou created a world first

by finding an organic link be
tween deficient value and singular

direction — two main concepts of

value distribution in the theory of

functions. Applied mathematician

Feng Kang independently estab
lished and developed the method
of finite element. Basing them

selves on Chairman Mao's point of

view that matter can be divided

without limit, Chinese theoretical
physicists put forth a straton
model theory of elementary

particles. Scientists studying

JANUARY 1978



Chang Kuo-liang, a well-known model worker, shares his experience in ad
vanced cutting-tools at a meeting for technical cooperation in the northeast.

cosmic rays found a new particle
ten times heavier than proton.
Theoretical chemists Tang Ao-
ching and Chiang Yuan-sheng
established a graph theory of
molecular orbitals, which is a de
velopment of the current theory
of molecular orbitals in quantum
chemistry. Chemists of high poly
mer, using as catalysts rare earth
elements abundant in China, made
high cis-polybutadiene and cis-
poiyisoprene rubber.

In the past few years large-
scale multi-purpose scientific in
vestigations have been carried out
on the Chinghai-Tibet Plateau,
on subterranean water sources in

Hopei province and in the waste
lands of Heilungkiang province.
Especially outstanding among
these investigations was the work
of the Tibet Scientific Survey
Team which in May 1975 ac
curately surveyed the height of
the Qomolangma Feng (Mt. Jolmo
Lungma) at 8,848.13 meters above
sea level. The team accumulated

much first-hand data involving
geology, paleontology, Quaternary
geology, natural geography, mod
ern glaciology, geomorphology,
meteorology, solar radiation,
biology, high-altitude physiology,
survey-cartography and geo
physics.

In agriculture haploid breeding
method has produced new varieties

of tobacco, wheat and rice. With
the aid of this technique in pollen
culture, the new varieties haVe
advantages such as high yields,
resistance to diseases and lodging,
more tillers and stronger stalks.
The method greatly shortens the
time needed for breeding seed
strains. More than 400 units (in
cluding research institutes, schools
and communes) in 27 provinces,

municipalities and autonomous re
gions have studied this method
and applied it.

^ HlNA's technical progress was
^ seriously damaged by the
interference and sabotage of the
"gang of four". They charged that
efforts to modernize agriculture,
industry, national defense and

science and technology were only
attempts to swing the country

back to capitalism. They negated
the role of science in promoting

production. They even spread the
idea that "the more knowledge

one has, the more reactionary one
becomes" and persecuted intel
lectuals. On the pretense of
stressing application, they negated
theoretical work in natural science

and opposed the principle ad

vanced by Chairman ' Mao of
"letting a hundred schools of
thought contend". ' They opposed
learning from advanced foreign
technology and at the same time
strangled efforts to create things
in China. All this led to the de

terioration of laboratory equip
ment and the disbanding of re
search institutes. It turned science

and technology into a brake on the
development of the national econo
my and widened the gap with
world scientific levels, which at
one time was being narrowed.

After Chairman Hua and the

Party Central Committee smashed
the "gang of four", the political
and economic situation in China

turned for the better. The situa

tion in science and technology is
good, especially after the Party

Central Committee's call for a na

tional conference on science. The

masses of workers, peasants and

soldiers and scientific personnel
are determined to approach (for
most branches of science and tech

nology), catch up with (for a con

siderable number of branches) and

surpass (for individual items)
advanced world levels. To reach

this aim we must strive to learn

from other countries. We must

promote further international
academic exchange and introduce
necessary advanced technology.

Chairman Mao viewed scientific

experiment as a revolutionary
movement combining the efforts
of both professionals and the
masses. We follow the principles
of combining the efforts of leaders,
scientists and technicians with

those of the, masses of workers,
peasants and soldiers, combining
scientific research with production
and use, and combining populariza
tion with the raising of standards.
The role of the professionals as the
core force must be brought into
full play. The mass movement for
scientific experiment must be de
veloped persistently and raised to
higher levels. Big mass move
ments will open up inexhaustible
springs of creativity, produce a
large number of outstanding
scientists and technicians and
enable China's science and tech

nology to ladvance rapidly.

CHINA RECONSTRUCTS



Li Sze-kuang
and Geomechanics

CHOU KUO-CHUN

'TiHE LATE LI SZE-KUANG,
known in world geological

circles as Prof. J. S. Lee, was an
outstanding pioneer in the study of
geomechanics.* His work was
largely responsible for the discov
ery of rich oil reserves in China, a
contribution of great importance to
the country's socialist construction.

CHOU KUO-CHUN was secretary to
the late Li Sze-kuang.

Highly creative in theory and
meticulous in work, he was not

bound by traditional concepts in

scientific research. He once told

his daughter, 'T don't want fame or

money. I just want to quietly do

something of benefit to the people."

Li Sze-kuang guided his studies

with materialist dialectics. He dug
into reality, constantly went among
the people to learn from them and

blazed a path of his own. He
established geomechanics, one of
his important theoretical contribu

tions to geology.

In 1921, in a study of Per-
mocarboniferous stratigraphy in

* Geomechanics applies the principles of

mechanics to the study of mechanism,

development and origin of the deformation

of the earth's crust.

Lecturing to an advanced class run by the Institute of Geomechanics.
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connection with coal miriing in
eastern China, he found a striking
contrast in sedimentation: domi-

nantly continental fades in the
north and extensive marine car

bonates in the south. A further

analysis led him to the conclusion
that in the northern hemisphere, in
late Paleozoic times the southward

invasion of boreal waters resulted

in regression in the north and
transgression in the south, and vice
versa. This phenomenon demon
strates that the sea had moved from

the two poles to the equator and
from the equator to the two poles.

Why such alternation? Li Sze-
kuang first thought that it was pos
sible that over the long geological
eras the earth might have inter
mittently changed its speed of
rotation. When the rotation is

faster the sea water should move

toward the equator and invade
lands in the south in the northern

hemisphere. When the earth's
rotation slows down the sea water

should move toward the two poles
and invade northern lands.

A New Theory

Later he furthered the study of
the geological structures of all
China. Proceeiiihg from the analy
sis of the individual phenomena,
he gradually came to the concept
of the tectonic system and divided
China's geological structures into
three systems. 1. Latitudinal struc
tures: several parallel east-west
mountain ranges at an interval of
about eight degrees of latitude be
tween. These are the Yinshan-
Tienshan ranges in the north, the
Chinling-Kulun ranges in central
China and the Nanling Mountains
in the south. 2. Meridional struc

tures — either compression or ten
sion, represented in China large
ly by strongly compressed fold
belts, e.g., the Great Snow Moim-
tains in western Szechuan and

Yunnan provinces. 3. Various shear
forms.

These three categories of tectonic
systems interlace, join together,
interfere with and interact on one

another, constituting the main
features of China and the East

Asian continent. It is interesting
to note that this bears out Engels'

conclusion that "the whole of'
nature accessible to us forms a sys
tem, an interconnected totality of
bodies".

From the distribution of these

latitudinal, meridional tectonic
belts and the various shear forms

Li Sze-kuang found that the move
ment of the earth's crust follows a

general direction — latitudinal or
meridional horizontal displacement.
Longitudinal movement tends to
■push materials of the upper crust
from higher to lower latitudes,
thus forming latitudinal compres-
sional structural zones parallel to
the equator. On the other hand,
latitudinal movement tends to split
continents into east and west parts,
shift the north continent from the
south continent and compress the
western margins of the continents
into fold mountains. Segments of
the crust do not, as some people
thought, drift at random.

Crustal movement, whether in
volving the continents or the
oceans, or both, is mainly horizon
tal. Vertical movement is generally
a secondary effect. The driving
force inducing such horizontal
movements seems to come from
only one source — the centrifugal
force of the earth's rotation under
the control of its gravity.

Lyell's Principles of Geology,
published in 1830, summarized the
experience of his time. The concept
of unif ormitarianism introduced
first by Hutton and restated by
Lyell marked the first revolution in
geology. Lyell regarded the strati-
graphic sequence as essential ma
terial for studying the earth's
evolution. This view later became
the main method and foundation
of modern geology.

Lyell conceived that the forces
at work on the earth had remained
unchanged, both in quality and
quantity, and that this earth
developed not in any definite direc
tion but merely in a disconnected
fortuitous manner. This adversely
influenced the development of tec
tonic geology. It led people to the
analysis of the crustal structure
merely from its construction and
neglect the forces and their changes
that bring about the earth's move
ment. It also led people to separate

geological phenomena mechanically
and make isolated morphological
descriptions instead of probing for
the essence of these phenomena and
discovering the laws of their inter
relations. ,

Li Sze-kuang brought niaterialist
dialectics into geology. He looked
at matter from the viewpoint of
movement, applied the principles
of mechanics to the study of crustal
structure and crustal movement
and explored the relatipns between
the crustal movements and the dis
tribution of mineral resources. He
regarded all kinds of tectonic fea
tures as the results of action of the
stress. He advanced the concept of
tectonic system,, the basic concept
of geomechanics. Thus he got at
the essence of matter by breaking
through phenomenalism. Li Sze-
kuang blazed a new path in
geology. ,

Refuting the "No-oil" Theory

Petroleum experts in imperialist
countries claimed that China was
poor in oil. As China began its
First Five-Year Plan (1953-57),
Chairman Mao was deeply con
cerned about the future of China's
oil industry. He asked Li Sze-
kuang whether we should resort to
developing synthetic oil or to ex
ploring for natural oil. Li Sze-
kuang^ asserted that China has rich
oil reseiVes on the basis of his
study of the geological structures
of China from the viewpoint of
geomechanics. He maintained that
the three subsidence zones in the
Neocathaysian system provided
bright prospects ifor finding oil.

Li Sze-kuang suggested that
instead of concentrating efforts on
the country's northwest area alone
there should be a countrywide ex
ploratory survey.. He particularly
stressed an overall survey in the
Sung-Liao and North China plains.
Chairman Mao and Premier Chou
En-lai approved this proposal, and
in 1955 geologists concentrated
manpower and equipment in the
east and northeast. Li Sze-kuang
now turned his main attention to
oil exploration. In four years
petroleum explorers and geologists
struck oil in the 3ung-Liao Plain
— and thie great "faching oil field

8
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Li Sze-kuang (fourth from right) on an observa
tion tour in Peking district's Yenching county.

was found. This was followed by
the location of oil reserves in
several depressions in the North
China Plain and the Shengli, Ta-
kang and other fields were set up.
Li Sze-kuang's scientific predic
tions were correct. The theory
that China was poor in oil was
refuted.

Premier Chou En-lai once said,
"The Taching oil field, set up
during the Second Five-Year Plan
period, was explored according to
the theory of petroleum geology
created by China's own geologists."

Earthquake Prediction

After the March 1966 Hsingtai
earthquake in Hopei province,
earthquake forecasting became an

urgent task. Li Sze-kuang concen
trated on seismological studies.
Some specialists maintained that
underground conditions were too
complex for successful earthquake
prediction and that China could not
succeed where other countries had
failed.

Li Sze-kuang used the theory of
geomechanics to analyze the causes
of earthquakes. "An earthquake,"
he pointed out, "is the result of the
intensification of the main con
tradiction between the action of
stress and the resistance of the
rocks forming the earth's crust. It
occurs when the rocks are strained
to failure. Earthquakes, therefore,
are expressions of the modern
movements of the earth's crust and
can be predicted."

He suggested that, on the basis
of studies of the activities of the
tectonic systems of a region, it is
altogether possible to forecast
earthquakes by monitoring the
change of the earth's stress. After
a detailed study of. the Hsingtai
earthquake and the related geolog
ical structure, he foresaw that
earthquakes would migrate north
eastward. In March 1967 an earth
quake did hit Hochien county to the
northeast of Hsingtai in Hopei
province.

Li Sze-kuang soon urged that the
study of seismic geology.be speeded
up in northeast China, and many
seismological workers went to
Liaoning province to make obser
vations. In the beginning of 1975
they successfully forecast the
Yingkou-Haicheng earthquake.

Concerned about the safety of the
Peking-Tientsin area, Li Sze-kuang
studied observation data day and
night. At 80 and troubled with an
aneurysm, he crossed mountains
and rivers to study geological con
ditions in the mountains of the Pe
king district and north Hopei prov
ince. On the afternoon before his
death in 1971 he told the doctor,
"If I could live another six months,
I'd be able to see the results of my
studies."

Li Sze-kuang was also interested
in the utilization of geothermal
energy. He often said that "the
earth is a huge storehouse of
thermal energy. But until now no
comprehensive geothermal surveys
have been carried out to make it
serve human life and production."
In October 1970 he was overjoyed
to learn that geothermal water had
been located and put to use in
Tientsin. He visited the site and
praised the people's efforts. He
said, "Even with plenty of oil, we
still must pay attention to con
serving energy." His warm sup
port and guidance helped develop
research in geothermal energy.

Geomechanics has provided a
new and valuable way for explor
ing the movements of the earth's
crust and the laws governing min
eral distribution. It is one of the
conceptual breakthroughs in geol
ogy over the last hundred years
or so. Geomechanics is proving its
worth in China.
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