Reading Guide for Joseph Needham, The Shorter Science and Civilisation in China Vol. 1

Reading Guide for Joseph Needham, The Shorter Science and Civilisation in China Vol. 1. Cambridge: Cambridge University Press, 1978.
Read: Chapter 10 (The Fundamental Idea of Chinese science), Paragraphs 1-3 and 13-42.

Core question:

What do Chinese know about Nature?
Introduction:

[image: image1]
Joseph Needham (9 December 1900 – 24 March 1995) was a British biochemist as well as a sinologist who was well-known for his research on the history of Chinese science. Needham’s interest in Chinese culture and its history of science was initiated in 1936, when three Chinese scientists came to work with him at Cambridge. He began to read about Chinese culture and learn written and spoken Chinese. In 1943, Needham started a project to study the science and technology of ancient China, which led to the publication of the Science and Civilization in China series. The issue central to Needham’s research was why scientific and industrial revolutions only happened in Europe but not in China, despite its scientific achievements in the ancient times.
This week’s selected text is an excerpt from Volume 1 of The Shorter Science and Civilization in China, an abridged version which covers the first two volumes of Needham’s Science and Civilization in China. A number of fundamental ideas in ancient Chinese scientific thinking were introduced, which include the Five Elements and the Two Fundamental Forces.
In the Five Elements theory, the five basic elements give rise to one another according to the Mutual Production Order and destroy one another according to the Mutual Conquest Order. Such orders were established based on everyday observations. For example, Metal conquers Wood because tools made of metal can be used to cut wood. Everything in the universe which could be categorized in a five-fold arrangement was aligned with these five elements in a symbolic correlation. The relationships between things in the universe were thus made comparable to the relationships between the Five Elements, and various natural and social phenomena were explained within this framework. As one might expect, such correlations led to many absurdities. According to the Five Elements theory, metal conquers wood, so the cock which is connected with metal should overpower the hare which is associated with wood. However, in reality, cocks do not feed on hares. Such discrepancies reflect how the Five Elements theory has deviated from the observation of Nature, and the author regarded this as harmful to the development of scientific thought. 

The theory of the Two Fundamental Forces (yin-yang) is another important concept in Chinese scientific thought. Yin and Yang are thought to be opposing forces originating from the same root. While the two are opposite, they never exist without the other. In Chinese thought, the two are often associated with natural dualities. For instance, yin corresponds to darkness and femaleness while yang corresponds to brightness and maleness. It is believed that the two forces alternate in their dominance over each other in a wave-like succession, and the harmony of life depends on the harmony of these two forces.

While many deem the ancient Chinese thought-system as mere superstition, Needham argued that the Chinese thinking was an “intuitive-associative system” with its own logic and thinking characteristic distinct from that of modern science. It has advanced from primitive thought just as the Greeks has done, but the Greek approach of mechanical cause and effect was not taken. The ancient Chinese did not try to explain natural phenomena with external causes. Instead they saw the universe as an organism, and things happened in certain ways because they follow the patterns intrinsic to their nature given according to their positions in the organism. The whole universe operated in a harmony of wills.

Throughout the passage, one may notice that Needham often draws parallels between concepts in ancient China and those in Greece or in modern science. The Principle of Control in the theory of Five Elements was made comparable to ecological balance of animal species in modern biology, and alternation of yin and yang was likened to concepts of genetics. Was he suggesting that the Chinese thought-system was not inferior to modern science, and that it was just another way of understanding nature? Would you agree with him? At the end of the selected reading, Needham affirmed the worth of Chinese organic world view, believing that its concept of causality would be useful to modern science. Do you think the Chinese thought system is compatible with modern science? Are there components in ancient Chinese thoughts still useful for science today, or should the whole thought system be discarded?
Suggested outline of the text:

1: Introduction.

2-3: Origins of some of the most important Chinese scientific words.
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13-20: The stabilised Five-Element theory. Various orders of the five elements and quantitative approach by Mohists.
21-23: The symbolic correlations.

24: Numerology and scientific thinking.

25-29: The theory of the Two Fundamental Forces.

30-42: ‘Associative’ thinking and its significance.

30-33: the two laws — law of similarity and law of contagion.

34-35: Order and Pattern = Organism, a kind of mysterious resonance.

36-40: Comparison between Western thought and Chinese thought in terms of causality, the use of numbers and time/space
41-42: Causality is like an orchestra.
Original text:

	Paragraph 23
	

	The [cyclical] sign yin corresponds to Wood, and its proper animal is the tiger. Hsü corresponds to Earth, and its animal is the dog. Chhou and wei likewise correspond to Earth, chhou having as animal the ox, and wei having the sheep. Now Wood conquers Earth, therefore the tiger overcomes the dog, ox, and sheep. Again, hai goes with Water, its animal being the boar. Ssu goes with fire, having the serpent as its animal. Tzu also signifies Water, its animal being the rat. Wu, conversely, goes with Fire, and its animal manifestation is the horse. Now Water conquers Fire, therefore the boar devours the serpent, and horses, if they eat rats [are injured by] a swelling of their bellies.
	王充，《論衡．物勢篇》
曰：寅，木也，其禽虎也；戌，土也，其禽犬也；丑、未，亦土也，丑禽牛，未禽羊也。木勝土，故犬與牛羊為虎所服也。亥，水也，其禽豕也；巳，火也，其禽蛇也；子，亦水也，其禽鼠也；午，亦火也，其禽馬也；水勝火，故豕食蛇；火為水所害，故馬食鼠屎而腹脹。

	However when we go into the matter more thoroughly, we find that in fact it very often happens that animals do not overpower one another as they ought to do on these theories. The horse is connected with wu (Fire), the rat with tzu (Water). If Water really conquers Fire, [it would be much more convincing if] rats normally attacked horses and drove them away. Then the cock is connected with yu (Metal) and the hare with mao (Wood). If metal really conquers wood, why do cocks not devour hares?
	曰，審如論者之言，含血之蟲，亦有不相勝之效。午，馬也；子，鼠也；酉，雞也；卯，兔也；水勝火，鼠何不逐馬？金勝木，雞何不啄兔？

	In the Chhien Shan district of Hsinchow there is a bitter spring which forms a rivulet at the bottom of a gorge. When its water is heated it becomes tan fan [bitter alum, literally “gall-alum” — probably impure copper sulphate]. When this is heated it gives copper. If this “alum” is heated for a long time in an iron pan, the pan is changed to copper. Thus Water can be transformed into Metal — an extraordinary change of substance.
	沈括，《夢溪筆談》卷二十五，第六段
信州鉛山縣有苦泉，流以為澗。挹其水熬之，則成膽礬。烹膽礬則成銅。熬膽礬鐵釜，久之亦化為銅。水能為銅，物之變化，固不可測。

	According to the (Huang Ti Nei Ching) Su Wên [the medical classic] there are five elements in the sky, and five elements on the Earth. The chhi of Earth, when in the sky, is moisture. Earth [we know] produces metal and stone [as ores in the mountains], and here we see that Water can also produce metal and stone. These instances are therefore proofs that the principles of the Su Wên are right.
	按黃帝《素問》有「天五行，地五行。土之氣在天為溼。土能生金石，溼亦能生金石。」此其驗也。

	Paragraph 24
	

	Sanchü Li asked Tsêng Tzu saying, “It is said Heaven is round and Earth square, is that really so?” …
	《大戴禮記》天圓篇 （第五十八篇）
單居離問於曾子曰：「天圓而地方者，誠有之乎？」……

	Tsêng Tzu said, “That to which Heaven gives birth has its head on the upper side; that to which Earth gives birth has its head on the under side. The former is called round, the latter is called square. If Heaven were really round and the Earth really square the four corners of the Earth would not be properly covered. Come nearer and I will tell you what I learnt from the Master [Confucius]. He said that the Tao of Heaven was round and that of the Earth square. The square is dark and the round bright. The bright radiates chhi, therefore there is light outside it. The dark imbibes chhi, therefore there is light within it. Thus it is that Fire and the Sun have an external brightness, while Metal and Water have an internal brightness. That which irradiates is active, that which imbibes radiation is reactive. Thus the Yang is active and the Yin reactive.
	曾子曰：「天之所生上首，地之所生下首。上首之謂圓，下首之謂方。如誠天圓而地方，則是四角之不揜也。且來，吾語汝。參嘗聞之夫子曰：『天道曰圓，地道曰方。』方曰幽而圓曰明。明者，吐氣者也，是故外景。幽者，含氣者也是，是故內景。故火日外景，而金水內景。吐氣者施，而含氣者化。是以陽施而陰化也。

	“The seminal essence [ching] of the Yang is called shen. The germinal essence of the Yin is called ling. The shen and ling (vital forces) are the root of all living creatures; and the ancestors of [such high developments as] rites and music, human-heartedness and righteousness; and the makers of good and evil, as well as of social order and disorder.
	陽之精氣曰神，陰之精氣曰靈。神靈者，品物之本也，而禮樂仁義之祖也，而善否治亂所興作也。

	“When the Yin and Yang keep precisely to their proper positions, then there is quiet and peace …
	陰陽之氣，各靜其所則靜矣。……

	 “Hairy animals acquire their coats before coming into the world, feathered ones similarly first acquire their feathers. Both are born of the power of Yang. Animals with carapaces and scales on their bodies likewise come into the world with them; they are born by the power of Yin. Man alone comes naked into the world; [this is because] he has the [balanced] essences of both Yang and Yin.
	毛蟲，毛而後生；羽蟲，羽而後生。毛羽之蟲，陽氣之所生也。介蟲，介而後生；鱗蟲，鱗而後生。介鱗之蟲，陰氣之所生也。唯人為倮匈而後生也；陰陽之精也。

	 “The essence [or most representative example] of hairy animals is the unicorn, that of feathered ones is the phoenix [or pheasant]; that of the carapace-animals is the tortoise, and that of the scaly ones is the dragon. That of the naked ones is the Sage.” 
	毛蟲之精者曰麟，羽蟲之精者曰鳳，介蟲之精者曰龜，鱗蟲之精者曰龍。倮蟲之精者曰聖人。

	The Master said, “[The Principle of] Change has brought into existence men, birds, animals and all the varieties of creeping things, some living solitary, some in pairs, some flying and some running on the ground. And no one knows how things seem to each of them. And he alone who profoundly scrutinises the virtue of the Tao can grasp their basis and their origin.
	《大戴禮記》易本命（第八十一篇）
子曰，夫易之生人，禽獸、萬物、昆蟲，各有以生。或奇，或偶，或飛，或行，而莫知其情。惟達道德者，能原本之矣。

	“Heaven is 1, Earth is 2, Man is 3. 3 × 3 makes 9. 9 × 9 makes 81. 1 governs the Sun. The Sun’s number is 10. Therefore Man is born in the tenth month of development.
	天一，地二，人三。三三而九，九九八十一，一主日，日數十，故人十月而生。

	“8 × 9 makes 72. Here an even number follows after an odd one. Odd numbers govern time. Time governs the Moon. The Moon governs the horse. Therefore the horse has a gestation period of 11 months.

	八九七十二，偶以承奇，奇主辰，辰主月，月主馬，故馬十二月而生。

	“7 × 9 makes 63. 3 governs the Great Bear [the Plough or Northern Dipper]. This constellation governs the dog. Therefore the dog is born after only 3 months.”. . .
	七九六十三，三主升，升主狗，狗三月而生。

	Now birds and fishes are born under the sign of the Yin, but they belong to the Yang. This is why birds and fishes both lay eggs. Fishes swim in the waters, birds fly among the clouds. But in winter, the swallows and starlings go down into the sea and change into mussels.
	鳥魚皆生于陰，而屬于陽。故鳥魚皆卵。魚游于水，鳥飛于雲。故冬，燕雀入于海化而為蚧。

	The habits of the various classes of animals are very different. Thus silkworms eat but do not drink, while cicadas drink but do not eat, and ephemeral gnats and flies do neither. Animals with scales and carapaces eat during the summer, and in winter hibernate. Animals with beaks [birds] have 8 openings of the body and lay eggs. Animals which masticate [mammals] have 9 openings of the body and nourish their young in wombs.
	萬物之性各異類，故蠶食而不飲，蟬飲而不食，蜉蝣不飲不食。介鱗夏食冬蟄，齕蚕者八竅而卵生，咀嚾者九竅而胎生。

	Paragraph 28
	

	Heaven has Yin and Yang, so has man. When the Yin chhi of Heaven and Earth begins [to dominate], the Yin chhi of man responds by taking the lead also. Or if the Yin chhi of man begins to advance, the Yin chhi of Heaven and Earth must by rights respond to it by rising also. Their Tao is one. Those who are clear about this [know that] if the rain is to come, then the Yin must be activated and its influence set to work. If the rain is to stop, then the Yang must be activated and its influence set to work.
	董仲舒《春秋繁露》同類相動篇
天有陰陽，人亦有陰陽。天地之陰氣起，而人之陰氣應之而起。人之陰氣起，而天地之陰氣亦宜應之而起，其道一也。明於此者，欲致雨則動陰以起陰；欲止而則動陽以起陽。故致而非神也。而疑於神者，其理微妙也。

	If water is poured on level ground it will avoid the parts which are dry and move towards those that are wet. If [two] identical pieces of firewood are exposed to the fire, the latter will avoid the damp and ignite the dry one. All things reject what is different [to themselves] and follow what is akin. Thus it is that if [two] chhi are similar, they will coalesce; if notes correspond they resonate. [The experimental proof of this is extraordinarily clear. Try tuning musical instruments.] The kung note or the shang note struck upon one lute will be answered by the kung or the shang notes from other stringed instruments. They sound by themselves. There is nothing miraculous, but the Five Notes being in relation; they are what they are according to the Numbers [whereby the world is constructed].
	今平地注水，去燥就溼；均薪施火，去溼就澡。百物去其所與異，而從其所與同。故氣同則會，聲比則應，其驗皦然也。試調琴瑟而錯之。鼓其宮，則他宮應之；鼓其商，而他商應之。五音比而自鳴，非有神，其數然也。

	[Similarly] lovely things summon others among the class of lovely things; repulsive things summon others among the class of repulsive things. This arises from the complementary way in which a thing of the same class responds — as for instance if a horse whinnies another horse whinnies in answer, and if a cow lows, another cow lows in response.
	美事召美類，惡事召惡類，類之相應而起也。如馬鳴則馬應之，牛鳴則牛應之。

	When a great ruler is about to arise auspicious omens first appear; when a ruler is about to be destroyed, there are baleful ones beforehand. Things indeed summon each other, like to like, a dragon bringing rain, a fan driving away heat …
	帝王之將興也，其美祥亦先見；其將亡也，妖孽亦先見。物固以類相召也。故以龍致雨，以扇逐暑，……

	It is not only the two chhi of the Yin and Yang which advance and retreat, according to their categories. Even the origins of the varied fortunes, good and bad, of men, behave in the same way. There is no happening that does not depend for its beginning upon something prior, to which it responds because [it belongs to the same] category, [lei].
	非獨陰陽之氣可以類進退也。雖不祥，禍福所從生，亦由是也。無非已先起之，而物以類應之而動者也。……

	The constant course of Nature is that things in opposition to each other cannot both arise simultaneously. The Yin and Yang [for example] move parallel to each other, but not along the same road; they meet one another, and each in turn operates as controller. Such is their pattern.
	《春秋繁露》天道無二篇

天之常道，相反之物也，不得兩起，故謂之一；一而不二者，天之行也。陰與陽，相反之物也，故或出或入，或右或左，春俱南，秋俱北，夏交於前，冬交於後，並行而不同路，交會而各代理，此其文與！


Study Questions 
(Answers can be found at the end of this session.)
True or False

(Para. 1-3: Origins of some of the most important Chinese scientific words)

1. In Table 8, No.1a (也) is regarded as a purely geometrical symbol.

(Para. 13-20: Orders of the five elements)

2. The Five-Element theory was finalised in Qing Dynasty.

	(Para. 13-20: Orders of the five elements)

3. What elements do spring, summer, autumn and winter correspond to?

	(a)

Wood, Fire, Metal, Water.

(b)

Water, Metal, Fire, Wood.

(c)

Fire, Water, Wood, Metal.

(d)

Metal, Fire, Water, Wood.




(Para. 13-20: Orders of the five elements)

True or False

4. The Mutual Production Order can explain and predict the course of history.

5. According to Needham, the ecological balance of animal species supports the validity of the Principle of Control.

	6. What orders does the Principle of Masking depend on?

	I.

The Cosmogonic Order
II.

The Mutual Production Order
III.

The Mutual Conquest Order

IV.

The “Modern” Order



	(a) I and II only.
(b) II and III only.  (c) I, II, and III only.  (d) II, III, and IV only.


	
	First statement
	Second statement
	

	A
	True
	True
	The 2nd statement is a correct explanation of the 1st statement.

	B
	True
	True
	The 2nd statement is NOT a correct explanation of the 1st statement.

	C
	True
	False
	

	D
	False
	True
	


(Para. 21-23: The symbolic correlations)

	7. In very early times, there were six internal Yang organs and six Yin ones.
	Ancient Chinese thought that the Five-Element theory was insufficient to describe human organs


	(Para. 21-23: The symbolic correlations) 

8. What does the author think of the Five-Element theory and the Greek theory of the elements?

	(a)

Both theories are bad.

(b)

The two theories are incompatible.

(c)

The Greek theory is better than the Five-Element theory.
(d)

The Five-Element theory is not worse than the Greek theory.



(Para. 24: Numerology and scientific thinking)

	9. What Chinese thought does the author want to emphasize with the examples from the Ta Tai Li Chi《大戴禮記》?

	(a)

Men were superior to women in ancient China.

(b)

Refusal to separate man from nature.
(c)

Acceptance of separating man from nature.
(d)

The Ta Tai Li Chi was the most important writing in ancient China.




True or False (Para. 25-29: Two Fundamental Forces)

10. The activation of Yin causes raining.
	11. According to the author, what is the relation between Yin, Yang and I Ching?

	(a)

I Ching formed the basis of Yin and Yang.
(b)

They are independent of each other.

(c)

Yin and Yang are correct, but I Ching is wrong.

(d)

Yin and Yang formed the basis of I Ching.



True or False

(Para. 30-33: Law of similarity and law of contagion)

12. The Five-Element theory lies behind every substance and every process.

13. “Like produces like” can be explained by the law of contagion.

	(Para. 34-35: Order and Pattern)

14. What does the author illustrate with the example of Tung playing musical instrument?

	(a)

Most people know nothing about sound waves.

(b)

Solutions are reached by compromise.

(c)

The ancient Chinese views of order and pattern are primitive.

(d)

Things belonging to the same class resonate with one another.



True or False

(Para. 36-42: Comparison between Western thought and Chinese thought)

15. Ancient Greeks believed that all particles were in a ’field of force’. 
16. The biological analogy of the “endocrine orchestra” of mammals illustrates that causality is like a chain of events.

— End —

( About Joseph Needham


# The Needham question


( Brief overview of the selected text


( Five-Element Theory


# Five-fold categorization


# Mutual Production and Mutual Conquest


# Absurdities


( Two Fundamental Forces theory


# Yin-Yang balance and alternating


( Organic concept


( Questions to think about





------- Paragraphs 4-12 are skipped -------


4-12: The School of Naturalists (Yin-Yang Chia).


4-6: The use of the Five Elements in politics and arts.


7: Date of origin.


8: Properties of the Five Elements


9-12: History of and literatures on the Five-Element theory.








� It is 12 months in the original text.
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