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The sieve of Eratosthenes (the ancient Greek mathematician 
and geographer) is presented as a tool for teaching about place 
names in geography classes. The sieve concept provides the cul
tural geographer with a method for undertaking content analy
sis. In this demonstration, a "toponymic sieve" is used to sort 
urban place names, separating them primarily by linguistic ori
gin. The results of the sieve-style content analysis suggest vari
ous dimensions of American culture that have influenced place 
naming. 

Introduction 
ERATOSTHENES (born 276 B.C.) is well known among geography teach
ers. His treatise on the Earth was, in fact, the first book ever to carry 
the word "geography" in its title. In addition, using nothing more 
than the shadows of the sun at two different latitudes on the day of 
the summer solstice, he was the first to calculate accurately the cir
cumference of the earth. A reader's survey by Physics World maga
zine ranked his circumference calculations as one of the ten "most 
beautiful" experiments of all time (Crease 2002). A prominent 20th
century historian of science called him "the earliest outstanding 
geographer" and "one of the greatest geographers of all time" (Sarton 
1952, 102). On maps of the Mediterranean, his name will live for
ever: a submarine elevation just south of Cyprus carries the name 
"Eratosthenes seamount." 

What many geographers may not realize, however, is that Era
tosthenes is also well known by mathematicians. Without his help, 
no algebra student would be able to factor a polynomial equation. 
He developed what is now known as "Eratosthenes' sieve," a step
by-step method for identifying prime numbers that quickly enables 
one to classify integers into two groups: prime numbers and com
posite numbers. In fact, his pioneering work has evolved into a realm 
of modern mathematical inquiry known as sieve theory (Halberstam 
and Richert 1974). And the ever-larger numbers of known primes 
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have been used to generate a virtual landscape of their own, called 
Prime Island (Leatherland 2001). Complete with peaks and valleys 
derived from the distribution of prime numbers, it looks like a digi
tal elevation model (DEM). 

Eratosthenes' Sieve 
Literally speaking, a sieve is a screen used to separate liquids from 
solids (think spaghetti) or to separate particles of different sizes from 
each other (think gravel, sand, and silt). Eratosthenes saw in the 
concept of a sieve a method for discovering prime numbers by "sift
ing out" composite, or non-prime numbers. His mathematical sieve 
strains out, in succession, multiples of two (i.e., all even numbers), 
then multiples of three, then multiples of five, then multiples of 
seven, and so on. A graphic illustration using the first fifty positive 
integers makes the process easier to envision (Figure 1).1 

Integers from 1 to 50 

Multiples of 2 are sieved out. 

� Multiples of 3 are sieved out. 

[J Multiples of 5 are sieved out. 

[illill Multiples of 7 are sieved out. 

D Prime Numbers are left behind. 

Figure 1-Eratosthenes' Sieve 
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For teachers who are inclined toward interdisciplinary teaching, 
Eratosthenes can be an inspiration, as many of his ideas cut across 
disciplines. His sieve, for instance, may be used for its original pur
pose-classifying whole numbers-but may also be used for sorting 
all manner of data, qualitative as well as quantitative. Maps carry a 
multitude of cultural symbols that lend themselves to sieve-type 
classification. Place names constitute a specific set of these sym
bols. Using a "toponymic" sieve similar to the mathematical sieve 
of Eratosthenes, we can sift through and classify place names (Fig
ure 2). Classification is one of the most fundamental of intellectual 
exercises. It is, in fact, the beginning of pattern recognition-a step
ping stone to breaking down systems into their component parts, 
and a key to analysis. After classifying the names, we will perform a 
content analysis, which as Krippendorff (1980, 22) points out, of
fers a "method of inquiry into the symbolic meaning of messages." 

TWENTY LARGEST CITIES IN THE UNITED STATES 

Figure 2-The Toponymic Sieve 

Sieving Through Urban Toponyms 
A toponym is a place name (topo = place; nym = name). Toponyms 
are charged with cultural meaning. The history behind every top
onym is unique; yet collectively these histories highlight similari
ties and differences from place to place. As cultural markers, 
toponyms may reveal ethnic roots, imperial histories, the trends of 
popular culture, or the accomplishments of individuals. In the 
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United States, about 25,000 places, each with its own name, are 
recognized by the U.S. Census Bureau. We could look for patterns 
across all 25,000, but a limited sample might be just as revealing of 
broad national patterns. 

This case study uses as its sample the names of the twenty most 
populous urban places (as reported in the 2000 Census). Table 1 
lists the cities along with notes on the origin of each name. What 
can the names of these places teach us about the cultural geogra
phy of the United States? 

For the sieving process I used linguistic origin as my primary crite
ria and individual people's names as my residual criterion. Because 
language is an expression of the broad patterns of culture, place 
names of different linguistic origins were sieved out first; names of 
individuals remained until last. Individuals with honorific titles such 
as Lord and Saint, however, were sieved out according to their lin
guistic origin primarily because their full titles tended to include a 
place name. 

The results of the sieving process are presented in Figure 3. At the 
first level, I strained out the names of Spanish origin. At the second 
level, I strained out those of English origin. French-origin names 
were strained out at the third level, and names of American Indian 
origin were strained out fourth. At the fifth level, I strained out 
names of classical origin. These last, by the way, draw upon the 
heritage of ancient Greece and Rome. For a few decades after the 
Revolutionary War, such names became popular-in part because 
English names became very unpopular and in part because they 
connected the new nation to the birthplaces of democracy (ancient 
Greece) and republican government (ancient Rome). Names like 
Troy, Rome, Utica, Syracuse, and Cincinnati were fitting toponyms 
for the new nation (Stewart 1945, 183-84). Classical culture thus 
became part of popular American culture, a civics lesson on the 
cultural landscape. What was left, at the sixth level, were names of 
individuals important in American history. Note that this criterion 
is different than the above criteria, as it did not pertain to linguistic 
origin. In fact, the individual names could be captured at the first 
level of the sieve analysis. 

Among the twenty largest cities in the United States, five have names 
of Spanish origin, five carry the names of important figures associ
ated with American history, four are of classical origin, three origi-
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Table 1 . Name Origins of the Twenty Largest Cities in the United 
States 

Rank, city, and pop-
ulation (in millions) 

New York (8.0) 

2 Los Angeles (3.7) 

3 Chicago (2.9) 

4 Houston (2.0) 
5 Philadelphia (1.5) 

6 Phoenix (1.3) 

7 San Diego (1.2) 

8 Dallas (1.2) 

9 San Antonio (1 .1) 

10 Detroit (1.0) 

11 San jose (0.9) 

12 Indianapolis (0.8) 

13 San Francisco (0.8) 

14 jacksonville (0.7) 

15 Columbus (0.7) 
16 Austin (0.7) 
17 Baltimore (0.7) 

18 Memphis (0.7) 

19 Milwaukee (0.6) 

20 Boston (0.6) 

Notes on Origin of Name 

Chartered to the Duke of York; York is a major city of 
north England 
Spanish for "Our Lady of the Queen of the Angels of 
Porciuncula" 
Potawatomi Indian name, Chicagou, possibly meaning 
"great" or "onion-place" 
Sam Houston, General in Texas war for independence 
Greek for "City of Brotherly Love"; also an ancient city 
of Asia Minor 
Mythical bird (with roots in ancient Egypt) that rose 
from its own ashes in Greek mythology 
Spanish for "Saint james," who brought Christianity to 
Spain 
Possibly after George M. Dallas, U.S. Vice-President 
(from Pennsylvania) under Polk 
Spanish for "Saint Anthony" of Padua; first applied to 
the river 
Originally Ville d'etroit, French for "city of the strait" 
referring to the Detroit River 
Spanish for "Saint joseph"; founded as "EI Pueblo de 
San jose de Guadalup" 
Named after the state, which was named after the 
Indians; polis is Greek for city 
Spanish for "Saint Francis" of Assisi; name first applied 
to the bay 
Andrew jackson, Territorial Governor of Florida and 
later U.S. President 
Named after Christopher Columbus 
Stephen F. Austin, "the father of Texas" 
Englishman George Calvert's estates in Ireland (near 
Longford), called Baltimore 
Greek translation of Mennufer ("the good place"), first 
capital of ancient Egypt 
Algonquian Indian word for "good land" or "great 
council place"-Mahn-ah-wauk 
English port from which the Puritans sailed in 1633; 
originally Botolfston, after St. Botolph 

nate with English settlement, two are based on words from native 
American languages, and one goes back to the naming practices of 
the French. 
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I Los Angeles II San Diego II San Antonio II San Jose l lsan Francisco! 

Detroit 

Chicago Milwaukee 

Houston II Dallas II Jacksonville II Columbus II Austin 

Figure 3-Results of the Sieve Analysis 

Relationships Between Urban Toponyms 
and American Culture 
A content analysis typically ends with an analysis of results (Rose 
2001, 63-65). In this case, the analysis constitutes an interpretation 
of patterns and relationships that have been brought into focus by 
the sieving procedure. 

• Cultural Connections. It takes only 20 toponyms out of 
25,000 to cover the major culture realms of the North Ameri
can continent. All four major cultures of North America-
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Indian, English, Spanish, and French-are evident in the names 
of the ten most populous U.S. cities. The coterminous United 
States was put together from American Indian, English, French, 
and Spanish land acquisitions, and the place-name map reflects 
that heritage. Other cultures-the Swedes, for example 
(Landelius 1985)-have donated a rich variety of place names 
to North America's linguistic landscape, but their dominance 
has been limited to smaller areas and ethnic islands. Groups 
that carne later to the United States usually had to adapt to the 
place-name environment already created by the first settlement 
wave. 

• Linguistic Geography. What is the major language of the 
United States? Judging from the sieving results, the answer 
should be Spanish, since more cities carry Spanish names than 
any other language group. Yet English is the quasi-official 
language of the United States. Looking at the geographical 
distribution of Spanish toponyrns, however, one is reminded 
that the border of Spanish-speaking America was originally 
much farther north than the current political boundary be
tween the United States and Mexico. The linguistic map also 
betrays the religious geography of the continent, since many 
Spanish Roman-Catholic settlements were named after saints 
and English settlements typically avoided saintly names. 
According to Marckwardt (1958, 157), at least a fifth of the 
Spanish place names in California carry saints' names. Here is 
an instance in which the sample may lead someone to draw 
false conclusions based on number of occurrences-that the 
United States is a Spanish-speaking, Roman Catholic country. 

• The Melting Pot. Judging from the sample of place names, 
American culture is more like a multicultural stew than a 
melting pot. Place names seem to persist through time as 
individual elements of American culture. Yet some forced 
blending into "American" culture is evident even in these 
urban toponyrns. Nuestra Senora la Reyna de Los Angeles de 
Porciuncula was shortened to Los Angeles, for instance, and the 
accents were removed from Detroit and San Jose. But no one 
has gone so far as to propose renaming these three places Angel 
City, Straitopolis, or Josephburg! Blending is also illustrated by 
the name "Jacksonville," which borrowed the French suffix 
ville, a practice that became popular in the late 1700s because 
of the "prestige value" of all things French (Marckwardt 1958, 
34). 
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• Individualism. In the United States, places are often named 
after national heroes-the saints of secular society. The federal 
capital, for instance, was named after the country's first secular 
saint, George Washington. Often these people represent the 
triumph of the individual over circumstances, a constant 
reminder that individualism is one of the virtues of American 
culture. Whereas in Europe, people took the names of places 
(e.g., Newberger, Preston, VanBuren, Alford); in the United 
States places took the names of people (e.g., Houston, Dallas, 
Austin). A good question to ask students is why they think 
places named after American women are so rare in the land
scape. 

Conclusion 
How many uses can you think of for a sieve? Eratosthenes found a 
use for it in mathematics. We have found a use for it in performing 
a content analysis on map symbols. Place names are only part of a 
map's contents, however. You can try a content analysis of other 
cartographic symbols ... or even colors. Boundary lines tend to look 
spaghetti-like on a map, so you might want to use a sieve to strain 
out geometric boundaries from natural boundaries. Come to think 
of it, those dots that are used to symbolize cities, towns, and vil
lages look a lot like gravel, sand, and silt. The sieve has artistic po
tential, too. There is a famous painting of Queen Elizabeth I that is 
called the "sieve portrait" (Folger Shakespeare Library 2003). The 
artist, George Gower, used a sieve to symbolize the queen's virgin
ity, a reminder of Rome's vestal virgins who carried water in a sieve. 
Lots of people, beginning with Eratosthenes, have found inspira
tion in the sieve. You can too. 
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Notes 
1. So far, the largest known prime is 213•466•917-1, which contains 

4,053,946 digits (GIMPS 2003). The search for primes continues 
to be a frontier of mathematics. 
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