Ancient astronomy Part 2: Mesopotamian astronomy (Babylon, Sumeria and Assyria): source of the earliest known written records
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Man has probably always been aware of the skies, and noticed parallels between celestial features and time and cycles on Earth.  However, a more structured form of astronomy probably originated around 10,000 years ago in Mesopotamia with the first settled agricultural societies.  It was here that the earliest known written records were made, supporting the claim that the work done by these and other ancient cultures formed the basis of modern Western astronomy.  

The Sumerians were the first to documented steps in mathematics and science, using cuneiform, the earliest known writing system, developed around 3,500 BCE.  While the Sumerians linked astronomical observations with mythology and religion, naming planetary gods, the later Babylonians, who inherited their astronomical traditions, adopted a more empirical approach.  

The early Babylonians (ca. 1800–800 BCE) were the first to record the cyclical nature of astronomical phenomena, and to use mathematics in order to predict future events.  Fragments of cuneiform tablets with astronomical data identify that the Babylonians recorded patterns including the variation in length of daylight over a solar year, the first and last risings of Venus as the evening and morning ‘star’ over twenty or so years, and that the Sun’s motion along the ecliptic is not uniform. Based on the patterns identified in the Venus tablets, it has been calculated that these were written around 1500 BCE.  Their observations enabled them to calculate the length of the Venus cycle very accurately (587 v the accurate 584 days). And, although the Sumerians were probably the first people to record the existence of a planet, Venus, the Babylonians added Mercury, Mars, Jupiter and Saturn to the list.  

Both the Babylonians and the later Assyrians were not only able to record lunar and solar eclipses, but to predict them, based on patterns identified from observations over time.  There are also records of catalogues of stars and constellations, many of which we still use today, including many of those which form the zodiac, the twelve constellations through which the Sun, Moon and planets travel during their movements across the sky. Babylonian skills extended beyond groupings of stars to specific right ascension times for individual stars within constellations over the solar year, a cycle which formed the basis for their year.  These data were important for marking the seasonal timing of agricultural activities.  

The fragmentary clay tablet evidence also identifies that the Babylonians also perceived direct links between observations of the skies and human life and are widely attributed with being the founders of Western astrology as well as astronomy.  As in other early cultures, the predictions and interpretation of celestial events made by priest-astronomers directly influenced the actions of leaders and rulers, their counsel, thus, directly impacting human history.

The Babylonians were not purely empirical, however, and, once patterns had been identified, they also started to interpret these findings philosophically, an approach later much more fully developed by the Greeks.  They appear to have taken a world view in which the heavens and earth were a single totality.  Their outlook did not appear to be a geocentric one, the concept of the Earth being the centre of the universe being a later Greek proposition by Aristotle.  Like their Sumerian predecessors, the Babylonians also believed in the existence of more than one heaven and one earth.  

In more recent Babylonian times (from ±700 BCE) more numerous and detailed observations were recorded, some extremely accurate. Their estimate of the length of the solar year was only in error by 4 minutes.  And, by ca. 500 BCE, the Babylonians had also calculated the length of the synodic month (the period between two full moons), their results only being out by 4.32 seconds.  They also recognised the 18 yr and 11.3 day Saros cycle (the period of 223 synodic months after which lunar and solar eclipses repeat themselves) enabling them to predict future events, an important ability, as lunar eclipses were seen as omens of evil against their kings, and forewarning allowed temporary substitute kings to be appointed before the events. The Saros cycle of lunar eclipses was later used in Egypt by Ptolemy to identify the beginning of historic eras.  Observations that the Moon did not always move at the same speed also enabled the Babylonians to predict the motion of the Moon, although they did not understand that this was a consequence of its elliptical orbit.  All these observations led to development of an almost perfect calendar, one which recognised the need for leap years, if the alignment between dates and the solstices and equinoxes was to be maintained.

The later years of the Babylonian period overlapped with the rise of ancient Greece.  Archaeological findings confirm that a number of concepts developed by Greek astronomers and mathematicians were based on observations made and models developed by Babylonian astronomers, knowledge probably accessed by the Greeks after the conquest of Mesopotamia by Alexander the Great in 331 BCE.  Greek achievements probably directly linked with Babylonian texts include the Metonic cycle (a luni-solar calendar based on the fact that 19 solar years equal 235 lunar months), the twelve zodiac constellations and their location on the ecliptic, and the Saros eclipse cycle (which the Greeks used to determine the length of a year).  

Apart from this direct association, Mesopotamian astronomy also directly informed formed the later development of Islamic astronomy after the Islamic conquest of Persia.  Existing texts were translated into Arabic, and astronomical work continued until the sacking of Baghdad in 1258, when many libraries were destroyed and scientific activity ceased. The influence of Mesopotamian astronomers was not lost, however, as the Arabic texts were later translated into Latin in medieval Europe.  
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