
Saylor URL: http://www.saylor.org/ASTR101 Subunit 1.1 

 
The Saylor Foundation Saylor.org 
 Page 1 of 9 

The Origins of Astronomy: Prehistoric Peoples and the Ancient Greeks 
 

The evolutionary origin of human consciousness is not well understood, but it is 
clear that at some point in our evolutionary history, an inner mental world apart from 
sensory impressions came to be – a life of the mind that began attempting to impose 
order on the content of our senses.  In other words, our brains began to demand that 
the universe make sense. 
 The species to which all living humans belong, Homo sapiens, probably emerged 
somewhere around 100,000 years ago.  We don't know much concerning the specific 
worldviews of early humans.  We have only some burial sites, figurines, and cave 
paintings to provide tantalizing hints, but these remnants suggest that prehistoric people 
sought to employ rituals to influence the external world, hoping to positively affect 
hunting, fertility, and other survival-related aspects of their lives.  Although such thinking 
may seem primitive to us today, these early rituals indicate that the human mind was 
attempting to find order in the universe. 
 With the arrival of civilization some 10,000 years ago, the superstitious mindset 
of the earliest humans evolved into myths, more complex religious stories that arose 
from our need to make sense of the world as a whole – and, in particular, humanity’s 
place in the world.  Although myths vary in their local details, they often feature 
powerful, non-human, anthropomorphic figures that create and control the world and its 
inhabitants.   We also see in early myths various attempts to find cause-and-effect 
explanations for the natural world; that is, early people wove basic sensory knowledge 
of their environment into a pattern that seemed reasonable.  For instance, in the ancient 
Mesopotamian creation myth, ancient Mesopotamians displayed their knowledge of how 
silt deposits form land where fresh and salt water meet.   

In some ways, we can consider myths to be the first rung on the ladder of 
scientific discovery.  Within these stories, early civilized humans sought to understand 
and explain basic truths about the universe and the human condition. 
 
The Pre-Socratics 
 
 The next development in the history of human understanding of the universe 
occurred in ancient Greece among a group of thinkers usually referred to as the pre-
Socratics.  As their name implies, these men lived before the time of the famous ancient 
Greek philosopher Socrates, but their time period is not their main distinction.  In fact, 
their approach to the universe was distinctly different from that of later thinkers such as 
Socrates and his pupil Plato.  Indeed, it is the pre-Socratics who are credited with giving 
birth to science. 
 Although it is probably an exaggeration to think in terms of "the Greek miracle" or 
"motherless Athena," as is frequently done, it is clear that about the year 600 BCE, a 
new approach to understanding the universe emerged among these pre-Socratic 
thinkers.  Although the ancient Greeks celebrated religious myths, around this time 
these thinkers went beyond mythology to search for physical explanations of the 
universe.  No longer content to explain the universe completely in terms of the actions 
of the gods, pre-Socratic Greek philosophers insisted on thinking in terms of natural 
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processes.  This attitude is exemplified in the statement of a writer belonging to the 
Hippocratic philosophical school on the nature of epilepsy: 
 

It seems to me that the disease is no more “divine” than any other.  It has a 
natural cause, just as other diseases have.  Men think it divine merely because 
they do not understand it.  But if they called everything divine which they do not 
understand, why, there would be no end of divine things! 

 
The pre-Socratics made the remarkable assumption that an underlying rational 

unity and order existed within the flux and variety of the natural world.  Nature was to be 
explained in terms of nature itself, not in terms of something fundamentally beyond 
nature; it should be analyzed through impersonal observation rather than by means of 
gods and goddesses.  Science was born with this pre-Socratic idea – not a “motherless” 
idea, to be sure, but nonetheless a new and distinctly different way of looking at the 
world. 
 

 
 

A map of ancient Greece. Terms of use: The above image is attributed to the 
Department of History of the United States Military Academy and can be found at 

<http://en.wikipedia.org/wiki/File:Greecemap.gif>. 
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Thales 
 

Thales (ca. 624-547 BCE) was born in the ancient Greek city of Miletus, across 
the Aegean Sea from the Greek mainland, in modern-day Turkey.  The inhabitants of 
this region were known as Ionians (ancient Greeks who had fled the Dorian invasion).  
The city’s location on the coast of Asia Minor provided Thales with exposure to the 
cultures of both the Babylonians and the Egyptians, and evidence suggests Thales 
visited both these civilizations.  It was his knowledge of Babylonian astronomy that gave 
rise to the story, probably apocryphal, that Thales predicted the solar eclipse of May 28, 
585 BCE.  
 We consider Thales the first scientist because, as far as we can tell from the 
admittedly incomplete historical record, he was the first to approach the world from a 
scientific perspective.  He wondered how the universe came to be and came up with an 
answer far different from that depicted in the ancient Greek creation myth of the gods 
outlined in Hesiod's Theogony (written in the eighth century BCE).  Thales proposed 
that all things either came from moisture or were sustained by moisture, and he 
concluded that the universe grew from water.  According to Thales, the earth is a flat 
disc floating on a sea of water.  Thales’ unique cosmology also made a more lasting 
contribution to ideas of the universe: the notion that the universe developed over time 
through natural processes from some undifferentiated state.  Thales also was 
responsible for the first recorded use of a physical model to explain a natural 
phenomenon. He postulated that earthquakes were caused by disturbances in the water 
that supported the disc of earth. 
 

Thales of Miletus
(ca 625-547 BCE)

• First recorded use of 

physical models to 

explain natural 

phenomena

• Believed universe 

developed over time 

through natural 

processes

• Water is the 

fundamental material
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Anaximander 
 

One of Thales’ students was another important pre-Socratic thinker, 
Anaximander (610-546 BCE), who introduced the notion that the universe was 
spherical, an idea that survived more than two thousand years after he proposed it.  
Unlike his teacher Thales, Anaximander saw the earth as suspended in space rather 
that floating on water.  He also believed that living creatures arose from moist elements 
that had been partially evaporated by the sun.  According to Anaximander, humans in 
the remote past resembled fish – making Anaximander perhaps the first thinker to 
propose a theory of biological evolution. 
 
Other Pre-Socratics 
 

In the second half of the fifth century, the approaches of Thales and 
Anaximander were adopted and extended by Leucippus of Miletus (fl. 440 BCE) and 
Democritus of Abdera (c. 470 – c. 400 BCE).  Democritus constructed a complex 
explanation for all natural phenomena as being the result of material interactions.  He 
proposed that the world was composed exclusively of uncaused and immutable material 
atoms.  These invisibly minute and indivisible particles perpetually moved about in a 
boundless void, and their random collisions and varying combinations produced the 
phenomena of the visible world.  This concept of a universe composed of such particles 
is known today as materialism.  In the words of Democritus, “nothing exists except 
atoms and the void; all else is mere opinion.” 
 The ancient Greek thinkers known as the pre-Socratics were the first we know to 
have systematically sought natural explanations for natural phenomena.  It is interesting 
to note that a central concept in the thinking of Thales, Anaximander, and Democritus is 
that there is no real distinction between the terrestrial and celestial realms.  Only later 
did ancient Greek thinking propose the need for a fifth essence (the quintessence) for 
the composition of celestial objects.  In contrast, although the ancient Babylonians and 
the ancient Hebrew people both produced literature embodying stories that expressed 
awe about the heavens and the earth, the works of these cultures concerned 
themselves primarily with the question of “Why?” in regards to the universe; not the 
question of “How?” 
 
Socrates and Plato 
 

The pre-Socratic phase of Greek thought terminates in the fifth century BCE with 
a thinker of an entirely different type, Socrates (470-399 BCE).  With Socrates and his 
most famous student, Plato (427-347 BCE), came a unique synthesis of ancient Greek 
science and ancient Greek religion.  Socrates and Plato taught that the visible world 
contains within it a deeper meaning that is both rational and mythic in character, a 
meaning reflected in the material world but emanating from an eternal dimension that is 
both the source and the goal of all existence. 
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Socrates
(470-399 BCE)

• More interested in ethics 

and logic than cosmologies

• Genuine happiness through 

self knowledge

• Rigorous dialogue exposes 

false knowledge and can 

lead to the truth 

 
 
 

 
  

http://creativecommons.org/licenses/by/3.0/
http://www.saylor.org/ASTR101


Saylor URL: http://www.saylor.org/ASTR101 Subunit 1.1 

 
The Saylor Foundation Saylor.org 
 Page 6 of 9 

Aristotle 
 

With Aristotle (348-322 BCE), a student of Plato’s and a teacher of Alexander the 
Great, the pendulum began to swing back toward the more materialistic perspective of 
the pre-Socratics.  Plato asserted the existence of archetypal Ideas or Forms as 
primary, while the visible objects of conventional reality are their direct derivatives.  
Plato further proposed that these forms possess a quality of being and a degree of 
reality that are superior to that of the concrete world.  In contrast, Aristotle assumed that 
true reality is in fact the perceptible world of concrete objects rather than the 
imperceptible world of Plato’s eternal Ideas.  

Aristotle placed a new and fruitful stress on the value of scientific observation 
and classification.  Aristotle's writings were the first to create a comprehensive system 
of philosophy, encompassing morality and aesthetics, logic and science, politics and 
metaphysics.  He provided a language, a logic, a foundation, and a structure to 
philosophic study.  And, not least of all, Aristotle was a formidably authoritative figure 
without whose contributions the philosophy, theology, and science of the Western world 
could not have developed as they did.  

 

Aristotle
(384-322 BCE)

• True reality is the perceptible 

world of concrete objects, 

not the imperceptible world 

of eternal Ideas

• Knowledge is attainable 

through the senses and not 

just through the intellect

 
 

The ancient Greek worldview came to be based primarily on the teachings of 
Aristotle, and Aristotle’s defining characteristic for viewing the universe was that it is 
geocentric.  The idea that the earth is the center of the universe is the most long-lived 
cosmological model in history, lasting from Aristotle’s time to the seventeenth century.  
 Aristotle taught that the universe was spherical and finite, with rotating spheres 
carrying the moon, the sun, the planets, and the stars around a stationary earth located 
at its center.  To support his proposal that the earth did not move, Aristotle maintained 
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that if the earth were in motion, an observer on earth would see the fixed stars as 
shifting their positions with respect to one another, a phenomenon known as parallax.  
However, parallax was not observed. 
 Aristotle offered several proofs that the earth was a sphere.  One such proof 
involved lunar eclipses.  During Aristotle’s time, it was known that lunar eclipses were 
caused by the shadow of the earth falling on the moon.  The fact that the shadow was 
always circular showed that the earth was a sphere.  Aristotle also pointed out that 
when one travels northward or southward, the position of the North Star changes with 
respect to the horizon.  To further bolster his argument that the earth was the 
immovable center of the universe, Aristotle proposed a comprehensive theory of motion 
that required all earthly substances to naturally move toward the center of the earth. 
 Aristotle accepted the view of another ancient Greek thinker, Empedocles, who 
proposed that there are four earthly elements: earth, air, fire, and water.  Aristotle added 
an additional element called “aether” or “quintessence” (the fifth element), which he 
believed composed the celestial bodies.  However, Aristotle rejected, on the grounds of 
logic, Democritus’ view of atoms.  Because atoms have extension in space, they could 
not be indivisible, Aristotle said, arguing that extension in space also implies 
composition and therefore that atoms could not be elementary.  Aristotle instead 
proposed that matter is continuous and infinitely divisible. 
 
Later Advances in Greek Astronomy 
 

Aristarchus (c. 310 – 230 BCE), an ancient Greek thinker living after Aristotle, 
used geometric arguments based on eclipses and the phases of the moon to estimate 
the relative sizes of the earth, the moon, and the sun.  He showed that the sun was 
many times larger than the earth and that the moon was much smaller.  Reasoning that 
the smaller object should orbit the larger object, Aristarchus concluded that the sun, not 
the earth, was the center of the universe, and that the earth orbited the sun once a year 
while spinning on its axis once every 24 hours.  

This idea was taken seriously by Greek thinkers but ultimately rejected.  If the 
earth were to orbit the sun, the positions of the stars must show parallax, which was not 
observed.  Aristarchus argued that it was not observed because the nearest stars are at 
extremely great distances compared to the distance from the earth to the sun – which 
was in fact the correct explanation for this problem.  Indeed, the nearest stars to our 
solar system are so far away that parallax was not observed until the early 1800s, long 
after scientists agreed that the earth does orbit the sun.  

Eratosthenes (c. 276 – 195 BCE), a younger contemporary of Aristarchus, used 
geometry to determine the circumference of the earth.  It was known that at noon on a 
particular day of the year, the sun shone directly down a vertical well in Syene in 
southern Egypt.  At that same time in Alexandria, north of Syene, the sun was not 
directly overhead.  Eratosthenes was able to measure the angle that the sun made with 
the vertical as one-fiftieth of a circle (about 7o). From this, he concluded that the earth’s 
circumference is 50 times the distance between Alexandria and Syene.  
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It is not possible to evaluate precisely the accuracy of Eratosthenes’ solution 
because there is some uncertainty about the length of the unit he used.  However, it is 
certain that his value was within 20% of the correct answer and may have been as close 
as 1%. (Eratosthenes’ value was much closer to correct than the one used by 
Christopher Columbus almost two thousand years later.  Columbus thought the earth 
was much smaller than it is.  Had he known and accepted Eratosthenes’ value, it would 
have been obvious that he could not reach China by sailing west.) 

Hipparchus (c. 190 – 120 BCE), refined the method of Aristarchus for measuring 
the relative distances and sizes for the earth, the moon, and the sun, and obtained 
better results.  He compiled an accurate catalog of the positions of over 850 stars.  
Hipparchus also had access to one thousand years of Babylonian records of star 
positions.  By comparing these with his own, he was able to determine that the earth’s 
axis of rotation sweeps around in a cone much like the motion of a top inclined with 
respect to the vertical.  The earth’s axis takes about twenty-six thousand years for one 
complete sweep, a motion referred to as the precession of the equinoxes.   
 
The Ancient Greek Worldview 
 

Claudius Ptolemaeus, better known as Ptolemy, lived in Alexandria, Egypt in the 
middle of the second century CE.  Relying heavily on the work of Hipparchus, Ptolemy 
compiled thirteen volumes containing all known astronomical knowledge.  Some of this 
material was original to Ptolemy.  
 Ptolemy is best known for his detailed geocentric model of the universe.  The 
notion that celestial motions must always be represented by constant speeds and 
circular orbits was already well established by ancient Greek thinkers.  Ptolemy retained 
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this concept but added additional circles within circles to more accurately represent the 
observed locations of the planets in the sky.  Although the model was very 
cumbersome, it was sufficiently accurate to remain the accepted view of the universe 
until the seventeenth century.  
 

Ancient Worldview

• Universe is spherical with immovable  earth at its 

center.

• Matter is continuous.

• Stars, planets, sun, and moon move around the 

earth in orbits consisting of circles within circles. 

• Four earthly elements, one celestial element. 

• Heavens are perfect and obey different laws than 

the imperfect earth.
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