
The Geodesy Corner

HOW THE FLAT EARTH GOT ROUND : "AN ANCIENT HISTORY”
BY J. FER G U SO N

Long before the s ta r t  of recorded 
h is to ry , th e  o rig in s  of th e  e a r th ’s 
na tu ra l, physical and spiritual proper
ties  were being stud ied  by ancien t 
civilizations.

Several thousand years before the 
b irth  of C hrist, (2000-4000 BC) it  is 
known th a t the Babylonian and Egyp
tia n  em pires w ere d iscovering th e  
bases for m athem atical and astronom i
cal principles. I t is a sham e th a t the 
knowledge of w hat took place so long 
ago was m erely a memory, and was 
recounted only through tales told to the 
first recorders of history about 1000 
BC. It is not entirely true  th a t the 
science of w riting le tters and figures 
began in 1000 BC. In  fact, around 1650 
BC, an  Egyptian scribe called Ahmose 
wrote a trea tise  sum m arizing the an 
cient Egyptian m athem atics, bu t little 
of the  w ritten  word has been found 
from before th is tim e. W ith the v irtual 
elim ination of the  Aegean civilization 
in ancient Crete around 1480 BC, the 
age of discovery was put on hold un til 
700 or 800 BC. At th is tim e, w ith the 
em ergence of a "technological revolu
tion" - the  ability to produce m etal 
products - the b irth  of a new civilization 
took place. Once again, the  profound 
yet elem entary questions of who and 
w hat we are came to the fore.

At the tim e of th is new Greek era, 
there  was not an  abundance of edu
cated persons capable of the discoveries 
th a t would follow. Most of the  learned 
were labelled "philosophers", and th e ir  
s tu d ie s  in c lu d e d  e v e ry th in g  from  
astronom y, m edicine, astrology and  
philosophy to cult r itu a ls and pagan 
worship.

One of the first philosophers to go on 
record w ith a version of w hat the  earth  
looked like was the  G reek Thales (b. 
625 BC). It is thought th a t m uch of his 
work in lu n ar and solar motion was 
based on knowledge he had  gained 
from travels to ancient Babylonia and 
Egypt. However, his own beliefs of the

ea rth  involved the notion th a t w ater 
was the key to th e  universe, and th a t 
the e a rth  was a flat disk floating on an 
infinite ocean.

A pupil of Thales, a fellow nam ed 
Anaxim ander, is known to be the first 
person to draw  a m ap of the  ea rth  as he 
saw  it. He envisioned a cylindrical 
e a rth  (to explain the change in s ta r  
positions as he travelled) about an  east- 
w est axis. He also noted th a t  the sta rs  
ro ta ted  about the Pole star, th u s  com
ing up w ith th e  idea th a t the sky was a 
complete sphere. As opposed to Thales, 
A naxim ander though t th a t  the  fun
dam ental elem ent of the universe was 
a m ystical form less m ass, although he 
still believed Thales’ theory th a t  life 
originated w ith water.

Yet a n o th e r  G reek  ph ilo so p h er, 
Anaxim enes, decided th a t Thales had  
the correct notion about the  ea r th  as a 
flat p lane or disk, bu t he added his idea 
of a fu n d am en ta l sub stance  to the  
equation. He thought th a t a ir w as the 
root of the universe, and he would have 
a f la t e a r th , su rro u n d ed  by w ater, 
suspended by compressed air.

A bout th e  tim e of th e  d ea th s  of 
T h a le s , A n a x im a n d e r  a n d  
A n a x im e n e s , cam e th e  b i r t h  of 
Pythagoras (580 BC). A part from his 
teachings of Pythagoreaism , a secre
tive cult w ith quite odd beliefs, and his 
work in m athem atics, Pythagoras was 
the first to speculate the e a rth  was a 
sphere. He also postu lated  on the mo
tions of the planets, sun and moon, and 
his beliefs would rem ain  valid until 
Kepler revolutionized orbital theories 
in th e  la te  16th century AD. Carrying 
on the ra tio nalis t th inking of Thales, 
H e c a ta e u s ,  a c o n te m p o ra ry  of 
P y th a g o ra s , b u i l t  u p o n  th e  m ap- 
m aking work of Anaxim ander. He took 
the world as it was th en  known, and 
divided it  into a north  ha lf and a south 
half, w ith  E urope  and  A sia re p re 
senting  the respective halves. In  th is 
dep ic tio n , th e  M e d ite r ra n e a n  Sea
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formed the dividing line and - as was 
common a t the tim e - the focal point. 
Again, the "world" was surrounded by 
a vast body of w ater which he labelled 
Oceanus.

Over the next hundred  or so years, 
n a v ig a to r s ,  a s t r o n o m e rs  a n d  
p h ilo so p h e rs  from  th e  G reek  an d  
Phoenician civilizations followed w ith 
slightly different versions of the e a rth ’s 
form and size. Some were of the "flat 
earth" school, while o thers followed 
Pythagoras’s spherical theories. I t was 
also th rough th is  period, especially in 
G reece, th a t  m ora l ph ilosphy  w as 
tak ing over from n a tu ra l philosopy, or 
science, as the accepted a rea  of in te r
est. W ith the teachings of philosophers 
such as Socrates and Plato, the study 
of the na tu ra l e a rth  took a back seat for 
a while. I t was no t un til some two 
hundred years after H ecataeus th a t a 
new m ap of the ea rth  was draw n by a 
Greek astronom er nam e Eudoxus (b. 
408 BC). In  his works he also created a 
m ap of the  sta rs, w ith divisions of the 
sky in term s of degrees of la titude  and 
long itude. As we know  now, th ese  
would la te r be applied to the  ea r th ’s 
surface.

Among his m any postu lates and dis
coveries, one of the  m ost im portant 
theories th e  g reat G reek philosopher 
Aristotle (b. 384 BC) proposed, was the 
reasoning behind a spherical earth . He 
suggested th a t, since s ta rs  in the  south 
disappear, and sta rs  in the north  ap
pear as one trave ls  no rthw ard , the 
ea rth  m ust be round. If it  were flat, he 
said, all s ta rs  would be equally visible

from all points on its surface. At the 
sa m e  tim e  a s  A r is to t le  w as 
rev o lu tio n iz in g  science, th e  G reek  
geographer D icaearchus described his 
version of the  world, and was the first 
to consider the m ap of the world as p a rt 
of a sphere. He bu ilt upon the dis
coveries of some of the explorers of the 
tim e, and was able to describe a line of 
la titude from east to west. This line 
showed how all points on the line saw 
the noonday sun a t equal angles from 
the zenith.

E la b o r a t in g  u p o n  th e  w o rk  of 
D icaearchus, was a Greek geographer 
and explorer called P ytheas (b. 300 
BC). He was able to determ ine latitude 
of his home town, and was the first to 
point out th a t  tides could be the resu lt 
of influence by the  moon. Although 
these ideas are entirely commonplace 
in the m odern world, one m ust rem em 
ber the difficulty these ancient scien
tis ts  had  in  ac tu a lly  proving th e ir  
theories, let alone getting  anyone to 
believe them .

By the tim e the Greek Eratoshenes 
came on the scene, the idea of a spheri
cal e a rth  was becoming accepted by 
scho lars. E ra to sh e n e s  is g en era lly  
regarded as being one of the fathers of 
geodesy, and  am ong his m any dis
coveries, it is his historical m easure
m e n t of th e  la t i tu d e  b e tw e e n  
A lexandria and Aswan th a t m ade him 
m ost famous. This m easurem ent deter
m ined the radius of the ea rth  to be 6267 
kilom etres - not bad for using range 
poles and angles to the sun. At th is 
point in history, E ratoshenes’ world in 

cluded Europe and B ritain , Asia and 
India, and Africa south to about the 
A rabian Gulf. In addition, all th is land 
w as, according to E ratoshenes, su r
rounded by one interconnected ocean, 
a theory which would not be proved 
u n til M agellan circum navigated the 
world in the early 16th century.

The age of more m odern theories of 
the ea rth ’s size and shape began again 
in earnest in the 13th and 14th cen
turies, a t which tim e m any new, per
haps more scientific, discoveries were 
m ade. H owever, to ta lk  abou t the  
developm ents from  th is  e ra  to the 
presen t would take a g reat deal more 
space, of which I have no more.

Thus, the ea rth  had a t las t become 
round, and m an and wom an alike could 
live comfortably in  the  knowledge th a t 
they would not fall off, dare they jou r
ney too far. But didn’t  someone ju s t ask 
me if I w anted to join the F la t E arth  
Society ....

Next tim e in the Geodesy Corner - 
The Connection between D atum s and 
Ellipsoids.
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