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Using a Stick and Brains How the Ancients Calculated the Size of the Earth

Man has been looking at the heavens since times immemorial. All the early civilizations such as the Babylonians,
The Egyptians, indians, and Chinese came up with their own conjecture of what they saw in the night sky. Most
associated the heaven with the abode of gods or gods personified. It was considered sacrilegious to call the
Stars, Sun, and Moon as inanimate bodies as they were gods, goddesses, and deities. For example the early
Greeks thought the Sun to be a fiery chariot driven across the sky by the god Helios. The early Babylonians and
Egyptians have mapped out the skies in their minds and assigned names and locations to various heavenly
bodies. But their thinking was similar to the Greeks.

The Greeks were the first to move forward from these ancient concepts of objects in the sky from gods to
something else. In the Greek world in the sixth century BC the society and intelligensia had developed enough
tolerance to accept new radical ideas put forward by some natural philosophers away from the mythological
concepts of gods. For example Anaximander (570BC) of Miletus argued that the sun was a hole in a fire-filled
ring that encircled the earth and revolved around it. Similarly the moon and stars were nothing more than holes
in the firmament revealing otherwise hidden fires. Others such as Xenophanes (540 BC) and Colophon believed
that the earth exuded combustible gases that accumulated at night until they reached a critical mass and ignited
thereby creating the sun. The night came when these gases burned out leaving behind few sparks which were
the stars. Similarly the moon was gases burning over a twenty eight day cycle. These ideas though not scientific
were far from mythological explanations and approaching science though not scientific.

Pythagoras (532BC) of Samos with his passion for mathematics and numbers was able to move these
rationalist ideas towards more rigorous thinking and analysis. Though his ideas were more in terms of music but
gave impetus to more rational thinking. Once he has shown the application of mathematics could be used to
describe and explain music subsequent generation of scientists used numbers to explore everything from the
trajectory of cannon ball to chaotic weather patterns.

The Greeks overtime had already established the spherical shape of earth and rudimentary concepts of gravity.
Euclid’s “Elements” was published with its geometrical formulas and solutions. Previous observers such as
Anaxagoras (470BC) and Aristarchus had already established some facts regarding relative positions and
distances of the Sun, Moon, and Earth. To calculate the sizes and distances of these bodies the size of earth, the
circumference and the diameter were required. This feat was accomplished by Eratosthenes (276 BC) of Cyrene
which is on the coast of modern day Libya.

Eratosthenes was for many years the chief librarian of the famous Library of Alexandria which was the most the
most respected institution of learning in the world at that time and his position the most prestigious academic
post in the ancient world. Cosmopolitan Alexandria has taken over from Athens as the intellectual hub of the
Mediterranean. While at the library learned of a well in the town of Syene near modern day Aswan in Southern
Egypt which is almost on the Tropic of Cancer. At noon on June 21 st each year the day of summer solstice the
sun shown directly into the well and illuminated all the way to the bottom. This was an indication that the sun
was directly over head and perpendicular to the plane of earth at that point. This never happened at Alexandria
which was several hundred kilometers away. As shown in the attached he proceeded to exploit this to measure
the circumference of the earth. The other calculations followed once the diameter of earth was know.
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