Ancient astronomy Part 6: Chinese astronomy: oldest continuous written astronomical records, and first known spheres and globes
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Chinese star map

Anasazi pictograph believed to be the 1045 
supernova also recorded by the Chinese

Astronomy in China has a very long history, with historians considering that the Chinese were the most conscientious and accurate observers of celestial objects and events anywhere in the world before the Arabs. They are the oldest civilisation with a continuous written astronomical record.  Mankind's first record of an eclipse of the Sun was made in China in 2136 BCE, and star names have been found on oracle bones dating back to the second millennium BCE.  However, detailed observations appear to have begun during the 4th century BCE.  Chinese astronomy was centred on close observation of circumpolar stars, unlike  astronomy in the Mediterranean and Middle East, where the risings and settings of the Sun, Moon and zodiacal constellations formed the basic framework.  

Unlike many other cultures, the Chinese tended to use astronomy for practical rather than religious purposes, although events like eclipses were seen as omens eg. as a portent of success in a battle, or interpreted eg. a solar eclipse was perceived as a dragon swallowing the Sun, and people needed to make noise with drums and yells to drive the dragon away.  Despite these, timekeeping and the development of calendars was the focus of early Chinese astronomers.  They followed a basic calendar of 12 lunar months and a year 365.25 days long.  Each dynasty had its own calendar, and a new one, based on a new set of observations, usually had to be prepared at the start of a new dynasty.  Observations over the decades led to production of a number of star catalogues, some listing several thousand stars.  The Chinese also drew many star maps, the oldest surviving being found on pottery.  The earliest known written star map has been dated to the 7th century CE.  The Dunhuang map, held at the British Museum, is, to date, the oldest complete chart of the skies (the Babylonians and Greeks also catalogued stars, but surviving records are incomplete). The Chinese identified 5 constellations in the form of five ‘palaces’, the number possibly reflecting their recognition of five earthly elements – earth, fire, water, metal and wood.

The Chinese also made detailed records of celestial events including thousands of solar and lunar eclipses, over 350 comet passages (including 31 of Halley), over 700 meteoric falls, and lists of sunspots.  The earliest known human record of an eclipse, a solar one, was made in China in the early 2nd millennium BCE.  Chinese records of phenomena like supernovae and comets are still used in modern astronomy.  Their interest in ‘guest stars’ which suddenly appeared among the fixed stars led them to their most famous observation, the 1054 supernova which created the Crab Nebula.  Chinese records identify that it remained visible for around a year.  This event was also recorded by Arab astronomers and by Native Americans, but, surprisingly, not in the Europe.  

In China, constellations were described in terms of 28 ‘lunar mansions’.  The long history and limited number of artefacts referring to these, and the use of only one word to name each mansion has made understanding them difficult.  However, there is no confusion on the 23 constellations relating to the south pole which were added in the 17th century, as these were based directly on Western star catalogues. 

As mentioned earlier, despite the dominance of a pragmatic approach, the Chinese did also interpret celestial observations. For example, solar eclipses were feared because they were seen as the sky bringing despair to Earth.  They also developed their own version of the zodiac, the ‘yellow path’, a reference to the Sun travelling around the ecliptic.  As in Western astrology, they recognised twelve houses.

Although the Greek astronomer Hipparchus attributed the invention of the armillary sphere to Eratosthenes in the 2nd century BCE, the Chinese probably preceded him.  Some historians argue that the earliest development of the object, which consists of a series of rings which represent the celestial great circles including the ecliptic, celestial equator, meridian, and horizon, was first developed in China in the 4th century BCE.  Support for this is given by the need for such an instrument to enable them to measure the north polar distance (declination), the basis for Chinese observation. The armillary sphere was definitely known to be in wide-spread use in China from the 2nd century BCE, its complexity increasing over time. 

The Chinese have also been attributed as the inventors of the first celestial globe, in the 1st century BCE.  These solid surface, hollow spheres show the positions of the constellations and stars, and can present the actual sky at a specific time.  Like other globes, they are viewed from the outside. They omit the Sun, Moon and planets because the positions of these bodies vary.  

Despite their practical focus on observations and development of astronomical instruments, the Chinese also developed theoretical cosmological models.  One saw the heavens as a hemisphere lying over a dome shaped earth.  Another described a celestial sphere, not unlike the spherical models developed in Hellenistic times.  A third model viewed the heavens as infinite in extent with the stars and other celestial bodies floating about.  Despite the development of models like these, the Chinese were more interested in calendars and their role in daily life as well as divination and omens than the intellectual investigation favoured by the Greeks.  

Like many other cultures, Chinese astronomy did not remain isolated.  With the expansion of Buddhism, some elements of Indian astronomy reached China from as early as the first century CE.  Towards the end of that millennium, a number of Indian astronomers were living in China, sharing their knowledge.  There was also collaboration with Islamic astronomers, and some input from Western astronomy after the Jesuits established their missions in China in the 16th and 17th centuries CE, although the Jesuit adherence to the geocentric model, despite widespread European evidence supporting a heliocentric model, held back the growth of Chinese astronomy for some time.  It was not until the early 19th century, with the arrival of Protestant missionaries, that the heliocentric Copernican model was even accepted in mainstream China, and, despite their rich astronomical history, China has contributed little to Western astronomy in modern times. 
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