THE CLASSICAL ORIGINS OF THE METRIC SYSTEM
W.F. Richardson

On 8 May 1790 the National Assembly of France passed a decree calling upon
the French Academy of Sciences to develop a new standard of weights and
measures which should be applicable over the whole of France.! A commission
of twelve French scientists was appointed to undertake the task, and they
formulated the system which we know as the metric system.

The system was based on a new unit of length, to which they gave the name
‘metre’, and which they defined as (in layman’s language) one ten-millionth of
the distance from the North Pole to the Equator.? They then named and defined
other units as follows:

are: ground measure, equivalent to a square of side 10 metres.

stere: 1 cubic metre; ‘the measure of volume chosen for wood cut for fuel’.?

litre: measure of liquid and dry capacity: contents of a cube with side 1/10
metre (i.e. 1000 c.c.).

gramme: weight of one cubic centimetre of water at 4 degrees Centigrade and
normal atmospheric pressure.

These names and the corresponding definitions became law in an Act of 7 April
17954

The commission also established a set of prefixes to be used when referring to
multiples or fractions of the basic units; they passed into law in the same Act.
They were:

myria- = ten thousand times
kilo- = one thousand times
hecto- = one hundred times
deka- = ten times
t * * *
deci- = one tenth
centi- = one hundredth
milli- = one thousandth

The prefixes denoting multiples are derived from Greek words:

myria- comes from the noun myrias (upwic -ados, 1) = (a group of) ten
thousand.

kilo- comes from the adjective chilioi (xt\wot -at -a) = one thousand.

hecto- comes from the numeral hekaton (ékardv) = one hundred.

deka- comes from the numeral deka (§éka) = ten.
1. Encyclopedia Britannica, s.v. Physical Units: Metric System.
2. More correctly:  ‘one ten-millionth of the meridian arc from...” See Maurice
Danloux-Dumesnils: 77i¢ Metric System tr. Anderson and Rawlinson p.4 (University of
London, Athlone Press, 1969).
3. ib.
4. ib.
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The prefixes denoting fractions are derived from Latin words:

deci- comes from decem = ten (or perhaps from decimus = one tenth).

centi- comes from centum = one hundred.

milli- comes from mille = one thousand.

This set of prefixes® remained in use until 1961, when a decree was passed
extending the range and removing myria-.° Additional prefixes were established
for the extended range:

tera- = one billion times
giga- = one thousand million times
mega- = one million times
* * * *
micro- = one millionth
nano- = one thousand millionth
pico- = one billionth

All but one of these are of classical origin, but they are more fanciful than the
earlier set.

Tera- is from a Greek noun teras (7épas -aos, 76), which has two basic senses:
(i) ‘miracle’ and (ii) ‘monster’. In the first meaning it may refer to anything
which surprises or astonishes you; Herodotus writes: ‘if there is a thunderstorm
in winter, this is regarded as a miracle (teras)’.” As a miraculous happening may
portend evil, the word is sometimes extended in this sense to mean ‘portent’. In
the Jliad® Odysseus reminds Agamemnon of an event which took place at Aulis
before the Trojan war began: the Achaean army saw a snake catch and devour
eight baby sparrows and their mother. The seer Calchas at the time described
this scene as a feras (‘portent’®), and interpreted it as indicating that the army
would have to wait nine years before capturing Troy.

In the second meaning the word is applied to anything which fills you with
horror and revulsion. The Gorgon’s head is called a reras at Iliad V 742; and
Cicero, in one of his letters, describes Caesar as a teras.'°

It will be observed that size is not a necessary connotation of feras in either
meaning; its choice as a prefix to denote one billion times was therefore to this
extent inappropriate, though those not mathematically minded may well view
such large numbers with both horror and revulsion.

Giga- is from a Greek noun gigas (ydyas -avros, 0) which means ‘giant’; the
mythological race of giants (Gigantes) is referred to in Homer’s Odyssey."" That
5. In 1795 they ‘were not enthusiastically reccived’ (ib. p.34), but managed to establish
themselves.

6. ib. p.34.

7. 1V, 28, 3; he is referring to Scythia, where the wet season was, and is, in summer (sec c.g.
How, W.W., and Wells, J.: A Commentary on Herodotus, ad loc.).

8. II 303ff.

9. Or ‘prophetic scene’ (E.V. Rieu).

10. ad Att. VIII 9 (Shackleton-Bailey 160, 2).

11. VII 59 and 206.
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size is one of the connotations of the Greek word is clear from Hesychius (5th to
6th cents. A.D.), who recorded its use in his time as an adjective meaning ‘large’.

Mega- is from a Greek adjective megas (uéyas), the regular Greek adjective
meaning ‘big’.

Micro-. This prefix, from Greek mikros (uwkpdc), the regular adjective for
‘small” (opposite of megus), violates the system whereby the multipliers are
Greek and the fractions Latin. The symbol for micro- is u, the first letter of the
Greek word, and the only Greek letter used as a symbol for one of the prefixes.

Nano- is from a Latin noun nanus -i (m) = ‘dwarf’. This rare word was
borrowed into Latin from Greek, where it was spelt either nanos (vavog) or
nannos (vavwos). According to Varro'? (1st century B.C.) it came into Latin first
as the name for a small container made in the form of a bearded dwarf and used
for pouring water over guests’ hands at a banquet. The word was used by a few
other Latin authors of the imperial period,”® and in Greek goes back to
Aristotle'® (4th century B.C.) and Aristophanes'® (Sth century B.C.). The prefix
nano- appears in many French words in the meaning ‘dwarf’.

Pico-. With this prefix the classical link is broken; pico- is from Italian piccolo
= ‘tiny’,'® whose roots are not classical.
Other prefixes that have been suggested for larger and smaller amounts are
beyond the scope of this article.
Not only are the prefixes classically derived, but the names for the units
themselves also go back to Greek and Latin.
Metre
The Greek word metron (uérpov) was in origin an instrumental noun meaning
‘that with which you measure something’. Throughout the history of Greek it
remained a general term for a measure of any sort: the Greek for ‘weights and
measures’ is stathmoi kai metra (otaduol kac pérpa). Unlike its modern
derivative, ‘metre’, it was never the name for a specific measure of any thing.
It occurs several times in Homer’s lliad. At XII 421ff there is a simile
describing the Greeks and Lycians as they fight over the wall of the Greek camp:
As when across the boundary-stones in the common land
two men dispute, with their measures [metra] in their hands. . . .
These metra are linear measures, but the word tells us nothing about their
length.'” It appears again at /liad V11 470-1:
Jason’s son, as a special gift to Agamemnon and Menelaus,
the sons of Atreus, had given [the ships] wine to bring, a
thousand measures [metra] . . . .

12. De Lingua Latina V 119.

13. Lor references see Lewis and Short: A Latin Dictionary. s.v.

14. Historia Animalium 577b 27: the word refers to a human dwarf in this passage.
15. ap. Aulum Gellium: Noctes Atticae XI1X 13 (see the whole passage).

16. Grand Larousse, s.v. pico-.

17. Hence Rieu’s ‘yardsticks” (Penguin translation) is perhaps misleading.


















