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 It is impossible to list the number 
of times insects affected the course of 
history, mostly because historians and 
physicians, during much of our history, 
were not aware that many of the 
diseases that caused such loss of 
human life were transmitted by insects. 
Even today, medical scientists speculate 
over the identity and causes of the 
“plagues” that devastated armies and 
civilian populations in our early history. 
While scientists feel confident in 
attributing some of these plagues to 
specific diseases, many of which are 
vectored by insects, they cannot be 
certain. 
 
America, the French and yellow fever 
 In 1803, Thomas Jefferson, 
president of the United States, 
negotiated one of the greatest land 
deals in history. He did so by buying 
from the French Emperor Napoleon a 
vast tract of land known as Louisiana for 
the then great sum of $15 million. This 
transaction is forever remembered in 
history as the Louisiana Purchase. At 
that time, control of the city of New 
Orleans was strategically important to 
the growing United States, as the nation 
that controlled New Orleans controlled 
the Mississippi River. The United States 
desperately needed control of the 
Mississippi so that western farmers 
could ship their grain, hogs, cattle and 
other produce to market by flatboats that 
floated down the river. 
 Early in Jefferson‟s first 
administration the Spanish, who then 
controlled Louisiana, had closed the port 

at New Orleans to the United States‟ 
western settlers and caused them great 
hardship. Jefferson knew he needed to 
secure for his country a quick and 
dependable way to transport bulky 
goods to market cheaply. But France 
was then the most powerful country in 
the world, and there was no hope of 
forcing any privileges from it. 
 So, in 1802, Jefferson sent 
James Monroe to France with an offer to 
buy New Orleans, and if possible West 
Florida, for $2 million. Napoleon 
countered with an offer to sell all of 
Louisiana for $15 million. Jefferson 
accepted, doubled the size of the United 
States, and ensured that there would 
eventually be just one nation spanning 
the center of the North American 
continent. History books teach us that 
Napoleon‟s primary reason for selling 
Louisiana was that he needed the 
money to pay for his new war against 
Great Britain, but this is incorrect. The 
real reason Napoleon sold Louisiana 
had to do with mosquitoes. 
 In January 1802, a flotilla of 
French transports carrying 35,000 
soldiers commanded by Captain-
General Victor-Emmanuel Charles 
Leclerc, escorted by 62 warships, 
arrived at the island of Hispaniola in the 
Greater Antilles. (Today it is divided into 
the Republic of Haiti in the west and the 
Dominican Republic in the east.) The 
mission of the force was to reestablish 
direct control over the colony of Saint 
Domingue (now Haiti and then one of 
the richest colonies in the world) as the 
colony‟s leaders were behaving as if it 



were an independent republic. The 
former black slaves put up a spirited and 
well-led defense, but they also had help. 
By July, more than 10,000 French 
troops were dead, mostly due to yellow 
fever, a disease transmitted by 
mosquitoes. Leclerc himself died of the 
fever. His successor requested another 
35,000 troops as reinforcements. 
Estimates vary as to the number of 
French troops Napoleon sent to the 
island, but the best recent study 
suggests that the total exceeded 60,000 
men and women. By November, only 
7,000 starving, sickly troops remained. 
Four-fifths of the French had died of 
yellow fever, including 18 generals. By 
mid-March 1803, France was once 
again at war with Great Britain. With his 
need for troops to fight the British in 
Europe, and with little hope of victory 
over yellow fever, Napoleon decided 
that he could not maintain a strong 
military force in the Americas. He 
abandoned his idea to secure Saint 
Domingue and to reestablish French 
power on the North American continent. 
On April 30, 1803, he completed the 
accords that sold Louisiana to the 
United States. 
 
Yellow fever and the transatlantic 
slave trade 
 The victory of yellow fever, and 
the mosquitoes that transmitted it, over 
the French had far greater 
consequences. The collapse of French 
power in the West Indies, as their other 
Caribbean colonies fell to Britain, 
negated the argument British slave 
holders had that abolishing slavery 
would not diminish the transatlantic 
slave trade, but only turn it over to the 
French. In 1807 Britain outlawed slavery 
for its own flag vessels. During the late 
Napoleonic Wars, Britain began 

boarding the ships of other nations and 
freeing slaves. By the early 1820s, the 
British had set their sights on slavery‟s 
abolition around the world. Due to their 
efforts, the transatlantic slave trade 
came to an end. With the importation of 
inexpensive slaves at an end, the value 
of slaves in the southern United States 
grew, and they became important 
enough economic assets that their 
owners would eventually resort to war to 
protect them. Additionally, in 1818, the 
restored French monarchy under Louis 
XVIII considered an attempt to recover 
Haiti for France by force. Survivors of 
the Leclerc expedition, relating their 
experiences with yellow fever, helped 
talk the French government out of it and 
possibly prevented a war between 
France and the United States. 
 James Monroe, president of the 
United States from 1817 to 1825, 
introduced the Monroe Doctrine 
(although it was not called that until 20 
years after his death) in December 
1823. The Monroe Doctrine basically 
stated that the United States would 
resist any attempts of “colonization by 
any European Powers” in the Western 
Hemisphere. When the French later 
seized control of the Mexican 
government during the American Civil 
War of the early 1860s, the United 
States was too deeply committed to 
interfere. However, immediately at the 
end of that conflict a large American 
army was sent to the Texas-Mexican 
border. The French understood the 
gesture and withdrew their economic 
and military support of the government, 
which soon fell. A French-American War 
in the Western Hemisphere during the 
19th century would have been a real 
possibility, if France had maintained 
colonies there as Spain did. In the late 
1890s American public opinion was 



directed against Spain‟s remaining 
colonies in the New World, and in 1898 
The Spanish-American War took place. 
 
Insects, Greece, Rome and the 
Mongols 
 More than once a powerful army 
or nation was defeated or reduced in 
stature due to insect-vectored diseases. 
For example, many suggest that 
Alexander the Great‟s death was most 
likely due to malaria, which is 
transmitted by mosquitoes. When 
Alexander died, his driving force died 
with him and his empire broke up. Who 
knows what might have happened had 
Alexander lived, to expand his empire 
and establish a dynasty that would have 
maintained that empire? 
 Malaria both hurt and aided the 
ancient Romans, who dedicated a 
temple honoring the fever goddess. 
They prayed for mercy from the 
mysterious illness that appeared every 
summer and made life and travel 
dangerous. That illness was malaria, 
and it both helped and harmed the 
Romans. Occasionally barbarian hordes 
would descend on mighty Rome during 
its times of ebbing power, only to find 
themselves dying more rapidly from 
malaria than from the famous Roman 
short sword. Visigoths, Vandals, 
Ostrogoths and Huns would temporarily 
seize control of the Italian countryside 
but, lacking immunity to the local strain 
of malaria, would soon die by the 
thousands. As the poet Godfrey of 
Viterbo wrote in 1167, “When unable to 
defend herself by the sword,/Rome 
could defend herself by means of the 
fever.” 
 Rome‟s legions also suffered 
when they ventured into newly 
conquered areas. Perhaps one reason 
the Roman Empire built Hadrian‟s Wall 

in northern England was to keep out the 
strain of malaria that killed half of an 
80,000-man army that tried to conquer 
Scotland. During the Dark and Middle 
Ages, malaria strains to which the 
soldiers weren‟t immune decimated 
entire invading armies. Death from 
mosquito-transmitted malaria has even 
been suggested as one of the reasons 
the Mongols decided not to continue 
their invasion of Western Europe after 
their subjection of much of Russia and 
the Balkans. Their raids deep into 
Western Europe brought back slaves 
and loot, but part of that loot was death 
to many of the raiders from the 
European strains of malaria. 
 Great epidemics are recorded 
throughout history as either having laid 
waste to great empires or saving them 
from invading armies. The oldest 
recorded epidemic occurred during the 
Second Peloponnesian War in Greece. 
Large armies camped in Attica, and 
refugees crowded the cities. Diseases 
spread, but which diseases were 
involved isn‟t certain. The choices seem 
to be typhus, bubonic and pneumonic 
plague, and smallpox, with typhus 
having the most supporters. Typhus is 
transmitted by both fleas and human 
lice, and has been associated with war 
for so long that it is also known as “war 
fever.” In any case, Athens was 
defeated and the Golden Age of Greece 
came to a close. 
 
Bubonic plague 
 Diseases, especially bubonic 
plague transmitted by fleas, also helped 
bring about the decline of the still strong 
Eastern Roman Empire. Edward 
Gibbon, in his „The Decline and Fall of 
the Roman Empire,‟ states that “during 
three months, five and at length ten 
thousand persons died each day at 



Constantinople; and many cities of the 
East were left vacant, and that in 
several districts of Italy the harvest and 
vintage withered on the ground.” Thus 
did insects and disease cooperate with 
wars and political corruption to finally 
bring the Roman Empire to its knees. 
The Roman administrators died, and 
their talents died with them. Barbarians 
laid waste to civilization and its 
trappings, and the Dark Ages settled 
over much of Europe. 
 William McNeill, in „Plagues and 
Peoples,‟ states that bubonic plague 
epidemics occurred in the eastern 
Mediterranean region several times 
during the late Roman empire. 
Outbreaks of this disease were a major 
factor in preventing Justinian, emperor 
of the Byzantine empire, from finding the 
required resources needed to restore 
imperial unity to the region. 
Furthermore, flea-transmitted bubonic 
plague significantly contributed to the 
failure of the Byzantine and Persian 
empires to offer effective resistance to 
the Moslem armies that swarmed out of 
Arabia in the middle of the 7th century. 
 In China, the first descriptions of 
the bubonic plague date from the year 
610, or two generations after its first 
appearance in the eastern 
Mediterranean. A series of devastating 
epidemics began in 762, and the 
records relate that entire provinces lost 
50 percent or more of their populations. 
These catastrophes resulted in a 
weakening of the existing Chinese 
empire, major revolts and an influx of 
barbarian influence. China took 
hundreds of years to regain pre-plague 
population levels. 
 Diseases were even used as an 
early method of biological warfare that 
often spread far beyond the battlefield 
and had consequences beyond the 

immediate goals of the armies that used 
them. In 1347, when the Mongols used 
catapults to hurl decaying corpses of 
plague victims over the walls of Kaffa, a 
city they were besieging on the shores 
of the Crimea, they had no idea that the 
end result would be a complete 
transformation of European social, 
educational, religious and political 
infrastructures. The bodies carried with 
them what we know today as the Black 
Death, a bacterium that causes plague 
in both its bubonic and pneumonic 
forms. It is initially spread by fleas, then 
by fleas and airborne bacteria after an 
epidemic starts. The Black Death, or 
Black Plague, was one of the major 
calamities in history. In Europe alone, it 
caused 25 to 75 million deaths in less 
than 40 years, depending on the 
authority quoted. Most revised estimates 
place the total closer to the lower 
estimate than the higher. 
 As Genoese traders fled Kaffa 
and sailed to Sicily, they carried with 
them rats and fleas that carried the 
plague. When ships docked at Messina, 
most aboard were dead or dying. Soon 
local inhabitants also began to die from 
the plague. Other ships carried the 
Black Death to Italy, where the results 
were the same. Tens of thousands died 
in the major cities, and many smaller 
towns and villages lost all their 
inhabitants. By the spring of 1349 the 
Black Death had reached as far as 
Ireland, and in 1350 it passed through 
Scandinavia. Along its way, it caused 
moral, religious and political 
disintegration, as well as cruelty. For 
example, in many European countries, 
thousands of Jews were accused of 
poisoning the wells, tortured and killed. 
 In Europe, there were four major 
bubonic plague epidemics in the 14th 
century, with the last three having 



significantly declining death rates as the 
population developed immunity. When 
the first onslaught of the plague was 
over, one out of every three Europeans 
was dead. This was the reason the 
Black Death had such an effect on 
Europe at that time. Imagine a society in 
which one out of every three workers, 
craftsmen, teachers, religious and 
political leaders, and others died in such 
a short period. With people believing 
that they were soon to die, law and 
order broke down in many areas and 
chaos reigned for a time. The very fabric 
of society was torn apart. The Black 
Death established a dividing line 
between the central Middle Ages, with 
medieval culture in full bloom and at its 
greatest strength, and the later Middle 
Ages. The later period was one of a 
significantly reduced population which 
required hundreds of years to attain its 
pre-Black Death density. 
 
The black death changes Europe 
 The Black Death is often credited 
with bringing an end to the feudal 
system in Europe. However, that system 
was already in decline, although the 
Black Death hastened its end. Strong 
city states and nations were already 
emerging, but that process was drawn 
out as a result of the Black Death. 
Urban populations recovered quickly, in 
some cases within a few years, as 
peasants left the countryside for better 
opportunities in the cities. As the other 
three epidemics occurred, city dwellers 
(many of them former peasants) died, 
only to be replaced by more peasants 
who left the land. But the Black Death 
killed many in rural areas, and this left 
large areas of farmland without sufficient 
workers. With a decreased work force, 
local lords either lost wealth and 
influence or simply went bankrupt, if 

they didn‟t die of the plague themselves. 
By the 15th century, feudalism was in 
the past. The surviving workers 
demanded and received higher wages 
and more rights, and many historians 
believe that this new sense of freedom 
and self-worth led to the Peasants‟ 
Revolt of 1381. 
 This severe population loss is 
considered the main or sole reason for 
the rise of a monetary economy and 
increased technological development. 
When debtors died, their creditors could 
not collect as the debtors‟ families quite 
often died with them. This helped create 
a monetary economy as it allowed 
immediate payment for many goods or 
services. Surprisingly, so many deaths 
also led to a better standard of living. 
Fewer people meant a decreased 
demand for goods. This led to price 
reductions, which allowed people, now 
earning higher wages, to purchase 
items they could not have afforded 
before. In addition, the local lords, with 
more land to care for than their work 
force allowed, sold off parcels to 
peasants and townspeople who never 
dreamed they would have a chance to 
own property. The middle class grew in 
size and influence. All this happened 
because fleas were busily transmitting 
the plague. 
 The 14th century was not a good 
time for Europe, as it had problems 
before the arrival of the Black Death. 
The economy was in decline. The rise of 
the Mongol and Ottoman empires 
disrupted important trade routes, and 
areas of Europe with seafaring 
economies were already experiencing 
some economic depression. In the 
interior of Europe, the overall climate 
was changing, and the cooler and wetter 
weather resulted in lower crop yields 
even as the population increased. By 



the early 1300s, some parts of Europe 
were already experiencing famines. 
Plus, it didn‟t help that The Hundred 
Years‟ War (1337-1453) added war to 
plague and famine. In fact, if the Black 
Plague had a beneficial effect, it was 
that the four epidemics produced 
periods of peace in The Hundred Years‟ 
War. 
 While the breakdown of class 
relationships due to the effects of the 
Black Death led to a massive 
restructuring of society, it also had a 
lasting effect on art, literature and 
religious thought. Certain professions 
suffered a higher mortality rate from the 
Black Death, especially those whose 
duties required them to administer to the 
sick, such as doctors and clergy. When 
the priests died and no one could hear 
confession, people learned that they 
could live without the church forgiving 
their sins. The Black Death is a 
particularly gruesome disease, and it 
caused despair throughout Christianity. 
First, people wondered if they had 
angered God, and many looked to the 
church for guidance. Then they 
wondered why His chosen servants in 
the church were not able to do 
something to mitigate the disease and 
why so many of the clerics died from it. 
This caused the Catholic church to lose 
much of its prestige, breaking down 
blind allegiance to that church and 
setting the stage for the Protestant 
Reformation. 
 Education of the elite suffered as 
universities and schools, usually located 
in urban areas, were closed or even 
abandoned. Up to that time, most books 
had been written in either Latin or 
Greek, which required rigorous study to 
learn. But the Black Death killed many 
educators and left students uneducated 
or undereducated in Latin and Greek. 

This led to a temporary decline in 
universities and a long-term decline in 
the knowledge of classical languages. 
The result was a drastic change in the 
entire educational system as new 
professors and students used the 
language of the region instead of Latin 
or Greek. As a consequence, authors 
wrote books directly in, and scholars 
translated directly to, the vernacular. 
Without the need to learn Latin or 
Greek, more of the common people 
could achieve some level of education. 
 Due to the death of so many 
priests and monks, scribes were 
authorized to make copies of 
manuscripts. This not only greatly 
increased the number of people copying 
manuscripts and books produced, but it 
also decreased the price of those books. 
During this time the printing press was 
invented, which allowed for faster and 
cheaper duplication of books. Books, 
and the knowledge they contained, were 
no longer the domain of the wealthy. 
 The Black Death even became a 
part of our literature. A common 
children‟s nursery rhyme of that time 
survives to this day: Ring a-round the 
rosy/Pocket full of posies/Ashes, 
ashes!/We all fall down! (Ring a-round 
the rosy - use your rosary beads to 
implore God‟s help. A pocket full of 
posies - posies were used to hide the 
odor of rotting bodies which was also 
thought to cause the plague, so doctors 
used posies to protect themselves from 
infected plague patients. Ashes, ashes - 
the church sanctioned burning the dead 
when burying them became too time 
consuming. We all fall down - dead.) In 
Shakespeare‟s “Romeo and Juliet”, a 
friar is sent to inform Romeo that Juliet‟s 
apparent suicide was a fake. When the 
friar stops to help a family infected with 
the plague, he is boarded up in the 



house with them by their frightened 
neighbors. When the friar finally 
emerges, he is too late to reach Romeo 
to tell him the truth, and both lovers kill 
themselves over the other‟s apparent 
and real suicides. 
 After the four great epidemics in 
Europe, the Black Death returned often, 
but usually only for a short time and 
even then in smaller areas. However, 
Spain suffered three major outbreaks of 
plague during the end of the 16th and in 
the middle 17th centuries. More than 
half a million died in the first outbreak 
and probably as many in the next two. 
Together the three epidemics count as 
one of the significant factors contributing 
to Spain‟s decline in economic and 
political power. 
 As time passed, people learned 
how to deal with the plague, and the 
mortality rate decreased sharply as the 
population gained immunity. One way 
people avoided the plague was to leave 
the infected area if they could afford it. 
During the last big outbreak in Europe, 
which occurred in London in 1665, one 
university professor did just that and 
retired to his home in the country. This 
was fortunate as it gave him time to 
compose his thoughts concerning some 
theories he held. It was during this 
unscheduled vacation that Isaac Newton 
worked out the mathematics for his 
theory of gravity. Popular history tells us 
that Newton developed the theory of 
gravity because an apple dropped on 
his head. We see now that it was 
because of a flea. 
 Although the Black Death finally 
left Europe in peace, it continued to 
plague other areas. Egypt also 
experienced a major outbreak of the 
plague at the same time it first ravaged 
Europe, in 1347-49. Approximately a 
third of the population died at that time, 

and smaller outbreaks continued to 
plague that region over the centuries. 
During the 14th century many areas of 
China experienced the plague, and 
records indicate that up to “two thirds of 
the population” died. During the 19th 
century, most of the Ottoman governors 
and administrators in the Turkish-
occupied Balkans lived in the cities and 
towns where disease, especially 
bubonic plague, was common. As they 
died they were replaced by more 
administrators from Turkey, who also 
did not have an immunity to local strains 
of malaria and other diseases. 
Meanwhile, the local Christian 
populations, most of whom lived in the 
rural areas and did not convert to Islam, 
grew in size as the numbers of Turks 
declined. Eventually the Christian 
populations revolted, and Ottoman rule 
was overthrown in the Balkans. 
 Just because Europe was no 
longer ravaged by the Black Death did 
not mean that it was free from the 
effects of other insect-transmitted 
diseases. For example, in 1643, Charles 
I of England had to give up his attempt 
to seize London during the English Civil 
War because typhus ravaged his army, 
and he missed his chance to quell 
Parliament‟s revolt. Typhus was 
originally transmitted from rats to 
humans by fleas, but later was most 
frequently spread by body lice. But the 
Class Insecta does not play favorites 
and Charles got his revenge, years after 
being beheaded, when Oliver Cromwell 
died from malaria in 1658. However, at 
least one historian presents the case 
that Oliver Cromwell was actually 
poisoned by his enemies, who used his 
illness from malaria to disguise his 
murder. Even if true, a mosquito still 
contributed to Cromwell‟s death by 
assisting in the coverup of the crime. 



Insects and armies 
 Diseases have always been 
closely associated with large gatherings 
of armed men and have influenced the 
outcomes of wars and invasions many 
times. Even the greatest of military 
commanders were often helpless 
against disease-transmitting insects. For 
example, early in his career, insects 
dealt Napoleon a defeat in his Syrian 
campaign in the Middle East as he 
boldly attacked into what is now Israel 
and Palestine, striking northeast from 
Egypt. Many of his troops fell ill from 
bubonic plague, transmitted by fleas. 
While total casualties to the plague were 
not excessive, the mortality rate was 
almost 92 percent. The morale of 
Napoleon‟s soldiers suffered greatly, 
and some even committed suicide when 
they contracted symptoms. 
 Napoleon in Russia - Napoleon, 
defeated in the West Indies by the 
mosquito and in the Middle East by the 
flea, suffered another stunning setback 
due to an insect - the human body 
louse. When he assembled his armies 
for the invasion of Russia in June 1812, 
they numbered almost a half million men 
as they left their staging centers in 
Germany and Italy. As the armies 
converged and moved through Poland, 
many of the soldiers appropriated the 
insect-infested hovels of the peasants. 
Sleeping on the straw mats, the soldiers 
were infested with the body lice living 
there, many of which were carrying 
typhus. Countless thousands were left in 
makeshift hospitals or by the wayside 
and never made it to Russia. By August 
25, Napoleon‟s main army had lost 
105,000 men out of an original 265,000. 
By September, typhus, the prominent 
disease, and dysentery had ravaged 
Napoleon‟s armies and some corps 
were only half their original size. In 

October, when the French entered 
Moscow, Napoleon‟s armies totaled only 
100,000 men, an 80 percent reduction in 
strength. By November, pneumonia had 
joined typhus and dysentery in ravaging 
the Grand Army. For example, by 
December only 20 men remained in the 
Third Army Corps commanded by 
Marshal Ney. When the Grand Army 
completed its retreat from Russia, it 
could muster only about 7,000 to 10,000 
men fit for duty. This was not the last of 
Napoleon‟s problems with diseases. In 
1814 he raised another army of 500,000 
men only to see it reduced to 170,000 
by the Battle of Waterloo. Of the 
330,000 casualties, two-thirds were 
caused by disease, mostly typhus. 
 But even Napoleon eventually 
learned how to use insects to win 
battles. When England landed 25,000 
troops on the Dutch island of Walcheren 
during a campaign in the Netherlands, 
Napoleon relied on malaria-transmitting 
mosquitoes to defeat this threat to his 
flank. Of course, at that time, neither he 
nor anyone else knew that mosquitoes 
were responsible for spreading malaria. 
The malaria was there and that was all 
that mattered. 
 The Mexican war of 1847 - But 
insects also could help an army win 
great victories on the field of battle even 
without causing significant casualties to 
the opposing force. During the Mexican 
War of 1847, General Winfield Scott, the 
commander of a small American army, 
led his forces to victory after victory over 
much larger Mexican forces, which were 
often in highly defensive positions. He 
did this because mosquitoes forced him 
to take risks. In March of that year, the 
American army under Scott‟s command 
seized Vera Cruz on the Mexican coast. 
Scott knew that he had to move into the 
interior without waiting for 



reinforcements, as the malaria season 
was soon to begin. In this case, moving 
into the interior also meant gaining 
considerable altitude and leaving the 
mosquito-infested coast behind. Another 
general might have waited for 
reinforcements and watched his army 
die from malaria. But Scott chose to do 
otherwise, leaving his supply line 
hanging in the air, and the result was a 
brilliant military campaign. 
 The Crimean war - The lice and 
typhus that helped defeat Napoleon 
remained a problem in later wars. 
During the Crimean War of the late 
1850s, the Allies and the opposing 
Russians were sometimes suffering 
12,000 casualties a month from 
diseases, mostly typhus, which occurred 
in two major outbreaks. During the war, 
the French suffered 200,000 casualties 
out of an army of 309,000. Only 50,000 
of the casualties were from wounds 
received in battle; the other 150,000 
were hospitalized by disease. Many of 
these men were sent to the hospitals 
because they were infected with typhus 
but then died from other diseases, like 
cholera, that they contracted in the filthy 
hospitals. These terrible deaths 
continued until Florence Nightingale 
arrived, reorganized the Allied military 
hospitals and reduced the death rate 
from 45 to 2 percent. It is unknown to 
the author how many casualties the 
Russians suffered from typhus. 
 The American civil war - Lice 
played no favorites during the American 
Civil War, as they infested Federal and 
Confederate soldiers alike. The armies 
of both sides were heavily infested as 
soldiers often wore and slept in the 
same clothes for months. Fortunately, 
the lice did not have a typhus reservoir 
to draw upon as they fed on Blue and 
Grey combatants. Although two-thirds of 

the 622,000 military deaths during the 
American Civil War were caused by 
disease, typhus was not a significant 
cause. According to medical records, 
only about 820 deaths were attributed to 
typhus. Instead, lice were just an irritant 
that the soldiers learned to live with. 
Federals called the lice „greybacks,‟ a 
name they also used for the 
Confederates. And both sides helped 
pass the time in camp by playing a 
gambling game with lice. Soldiers 
placed a tin plate issued for meals over 
a candle. As the flame heated the center 
to the point where it was just 
uncomfortable for lice, but not deadly, 
the men would place bets and release 
several lice in the center of the plate. 
The first to scramble over the edge won 
money, coffee, tobacco or fewer hours 
on guard duty for its recent host. Today, 
Civil War reenactors often joke that the 
true test of authenticity in a reenactor is 
when he does not have to buy his lice 
from the sutlers (period merchants), but 
grows his own. 
 Dysentery was probably the 
major non-combat killer of American 
Civil War soldiers. Of the approximately 
410,000 deaths due to disease, it is 
estimated that 40,000 to 100,000 died 
from dysentery. Dysentery is caused by 
unclean conditions, and the American 
Civil War armies were just as unclean 
as any mass army at that time. People, 
even medical personnel, had little 
awareness of the good effects a little 
sanitation would bring. Latrines were 
ignored just as often as they were used. 
Consider the filth that an army of 75,000 
to 150,000 men, along with tens of 
thousands of horses and mules, creates 
daily. One month after General 
Sherman captured Savannah he began 
to ask the government to give him 
another mission so he could move his 



troops from their bivouacs, which were 
beginning to accumulate filth. He knew 
what disease could do to what was then 
one of the finest fighting armies in the 
world. After a while he stopped just 
asking and began to beg. Eventually, 
the government allowed him to move his 
armies north into the Carolinas. 
Dysentery was such a constant 
companion to the Civil War soldiers that 
today‟s reenactors sometimes tell 
spectators their unit is so authentic that 
when they camp they assign a man to 
defecate upstream from where they 
draw their drinking water. Other armies 
in other wars also fought battles against 
General Dysentery, and the combined 
casualty lists were enormous. 
 Certainly humans can spread 
filth, but filth-feeding flies are also a 
great help. Civil War letters and diaries 
are filled with tales of soldiers who 
fought the flies more often than they 
fought the enemy. With sanitary 
conditions in a poor state, and open 
kitchens as the rule, flies who fed on filth 
one minute might be feeding on the 
armies‟ rations the next. The flies also 
fed on the dead soldiers and their 
horses and mules. During the American 
Civil War, as with many wars, General 
Dysentery had an aide-de-camp, and 
his name was Colonel Fly. 
 Filth-feeding flies weren‟t the only 
members of that insect order that helped 
make life miserable for the Federals and 
Confederates (Fig. 1). An examination 
of medical records revealed that during 
the American Civil War over 1.3 million 
cases of malaria, and 10,000 deaths 
from that disease, were reported just in 
the Union Army. While medical records 
for the Confederates are nowhere near 
complete, it is known that in the first two 
years of the war alone, more than one-
seventh of all cases of sickness 

reported by Confederates stationed east 
of the Mississippi River were due to 
malaria. Mosquito-transmitted malaria 
even helped stop one of the first 
attempts by Union forces to capture 
Vicksburg. 
 Many Civil War historians 
maintain that the Confederacy lost the 
Civil War in the West, and not in the 
campaigns in Virginia. The loss of 
Vicksburg was the beginning of the end 
for the Confederacy, and an early 
victory there would have hastened the 
end of the war. A shorter war, without 
the horrendous casualties suffered in 
mid-1864 and later, might have resulted 
in a more lenient attitude toward the 
South after the war. This in turn might 
have helped avoid so many of the 
problems the United States endured 
over the next hundred years, problems 
created by a harsh Reconstruction that 
the winners forced on the South. An 
early victory might also have left 
President Lincoln alive at the end of the 
war. Only he had the political influence 
to counter the political clique known as 
the Black Republicans, who dictated 
policy after the Civil War. We know from 
his writings that Lincoln intended to be 
very lenient toward those who had 
fought against the Federal government. 
What the history of the United States 
might have been had he lived is 
something we can dream of only 
wistfully. 
 World War I - Lice may have 
played a role in allowing the Allies to 
eventually win World War I. As a result 
of the early battles of the war, when the 
Austrians invaded Serbia and were 
eventually driven out, northern Serbia 
was devastated. Then typhus began to 
appear in the Serbian armies in 
November 1914. There were fewer than 
400 doctors in the country, most of 



whom caught the disease, and 126 died. 
The country was in ruins: it had almost 
no experienced nurses, relatively few 
hospitals for the flow of wounded, 
inadequate prisoner-of-war camps and 
appalling sanitary conditions. In early 
1915, a typhus epidemic flared up that 
outpaced any other recorded typhus 
epidemic. By April, new cases 
numbered in the thousands per day. 
The mortality rate among infected 
patients rose from 20 percent early in 
the disease outbreak, to 60 to 70 
percent at the height of the epidemic. 
Hans Zinsser reports, in his book „Rats, 
Lice and History,‟ that 150,000 people 
died in six months, Austrian prisoners 
included. Although Germany mobilized 
and went to the aid of Austria on the 
Serbian front, there was no troop 
movement. With the Serbian armies 
smitten by disease, the Austrian and 
German armies stayed put. The last 
thing their high commands wanted was 
a typhus epidemic destroying their 
armies. For almost six months, the front 
was quiet. This delayed the timetable for 
the German-Austrian advance all along 
the Eastern Front, kept the Russians in 
the war longer and may possibly have 
saved the Middle East for Britain. 
 During World War II, the 
Germans would transfer units swiftly 
between the Western and Eastern 
fronts, as necessity demanded. 
However, during World War I this was 
not done. For some reason, although 
lice were just as common in the 
trenches of the Western Front as they 
were on the Eastern Front, typhus 
wasn‟t. The battlegrounds of France and 
Belgium never experienced the typhus 
epidemics of the Eastern Front. As a 
result, German and Austrian units were 
transferred only after they had 
undergone a lengthy delousing program. 

Generals Louse and Typhus robbed the 
Germans and Austrians of the military 
advantage of interior lines during World 
War I. 
 The Russian revolution - During 
the period after the Russian Revolution, 
from 1917 through 1923, one Russian 
scientist estimated that there were 30 
million cases of typhus, resulting in 3 
million deaths, in European Russia 
alone. How this might have affected the 
political turmoil of this period, when 
Reds and Whites were locked in battle 
for ownership of Mother Russia, is 
unknown, but interesting to speculate 
about. Even Lenin is supposed to have 
said, “Either socialism will defeat the 
louse, or the louse will defeat socialism.” 
 
Lice 
 Lice have been our constant 
companions for most of history. Only in 
recent times have many come to believe 
that just the poor and uneducated are 
infected. In Sweden during the Middle 
Ages, the mayor of Hurdenburg was 
even chosen by a louse. The eligible 
elders sat around a table with a louse in 
the center and spread their beards. The 
one whose beard the louse climbed into 
was mayor for the next year. Thomas 
Becket, the murdered Archbishop of 
Canterbury, suffered even further 
distress after his death. As he was laid 
out for viewing in all his woolen clothes, 
his body cooled and the parasites began 
to depart. As one chronicler reports, 
“The vermin boiled over like water in a 
simmering cauldron, and the onlookers 
burst into alternate weeping and 
laughter.” Lice have even entered our 
literature. For example, one of Scottish 
poet Robert Burns‟ more famous works 
is entitled, “To A Louse, On Seeing One 
On A Lady‟s Bonnet At Church.” 



 And for all those who wondered 
why for centuries Europeans insisted on 
shaving off their hair only to cover their 
heads with elaborate wigs, I give you 
this simple answer - head lice. (Actually, 
head lice were probably only part of the 
reason for wearing wigs.) Unfortunately, 
while an interesting attempt at cultural 
control, because you could wash or 
change most wigs easier than hair, the 
fad quickly gained a life of its own. 
Some wigs were so elaborate that 
upper-class women had to sleep sitting 
up in bed to prevent destroying what a 
hairdresser had spent hours creating. 
Eventually people lost track of why wigs 
were initially worn, and the wigs were 
just as infested with head lice as hair 
once was. In addition to lice there is one 
report of a mouse family setting up 
housekeeping in one lady‟s elaborate 
hairpiece. And at least one noblewoman 
actually had a bird‟s nest woven into her 
wig. Eventually wigs were slowly 
replaced by powdered hair. I‟m not sure 
why this fashion came about (cheaper 
than wigs?), but the white powder 
(usually flour) might have served as a 
mechanical control for lice. 
 
Mosquitoes 
 During the Spanish-American 
War of 1898, the United States suffered 
far more casualties from malaria and 
yellow fever, transmitted by mosquitoes, 
than it did fighting the Spanish. These 
casualties occurred just as often in the 
camps around Tampa, Florida, as they 
did in Cuba, Puerto Rico and the 
Philippines. Approximately 80 percent of 
the American soldiers in Cuba came 
down with yellow fever. Fortunately, the 
death rate, while high, was nothing like 
that suffered by the French in Hispaniola 
at the beginning of the 18th century. 

 Both before and after the 
Spanish-American War, mosquitoes 
played a major role in preventing the 
successful completion of the Panama 
Canal, first by a French corporation, 
then by the Americans. During these 
attempts, thousands of workers died, 
and tens of thousands of investors lost 
more than $3 billion in the French 
attempt alone, an extremely large sum 
at the time. It was only after medical 
scientists realized that malaria and 
yellow fever were transmitted by 
mosquitoes and ordered that housing 
conditions be improved (with screening) 
and containers of standing water (in 
which the mosquito larvae developed) 
be emptied or destroyed that the 
workers stopped dying like flies. 
 The French seemed to have a 
continual problem with disease-
transmitting mosquitoes. During World 
War I, a French general in Macedonia 
told his government that he had to 
disobey his orders to attack as his army 
was in the hospital with malaria. 
Fortunately for him, his German 
opponents were telling the same thing to 
their government. 
 The American military would 
have other encounters with malaria 
transmitted by mosquitoes. During 
World War II, American forces in the 
southwest Pacific and southeast Asia 
suffered 500,000 cases of malaria. 
General Douglas MacArthur once 
complained that two-thirds of his army 
was either suffering from malaria or 
recovering from it and therefore useless 
to the war effort. It was only when he 
consulted with a malaria-prevention 
team, and then commanded that their 
efforts be given much higher priority, 
that the tide of battle against malaria 
turned and the Army could then 
concentrate on defeating the Japanese. 



The Allies also had a secret weapon 
that came into use during 1943 - DDT. 
Used in all theaters of war, in bases far 
behind the lines and in newly liberated 
cities and towns, DDT was instrumental 
in reducing louse-borne disease and 
malaria. And during the Viet Nam War, 
the author remembers regularly forming 
up his Marine Corps platoon and 
walking the line with a Navy corpsman 
to ensure every marine swallowed his 
malaria prevention tablet. 
 
Tsetse fly 
 Outside of Africa, most people 
encounter tsetse fly only when reading 
about the African adventures of 
European explorers of the 19th century. 
But for inhabitants of sub-Saharan 
Africa, tsetse fly is much more than an 
interesting insect from the history books. 
Nearly 100 years ago, the tsetse was 
identified as the vector of sleeping 
sickness, a deadly disease that still has 
a stranglehold on a vast area larger than 
the United States. Tsetse fly, and the 
disease it transmits, is the reason why 
the ungulate herds of the African 
savanna have survived to the present 
day. This is because, without modern 
prophylaxis, livestock cannot live in 
regions where the tsetse fly flourishes, 
and significant human losses occur as 
well. As a result, economic development 
or exploitation of this region, although 
attempted many times by African and 
European concerns, was never 
successful. The tsetse fly has even 
been viewed as a beneficial insect in 
that it protected central Africa and the 
huge ungulate herds from those 
rapacious European governments of the 
19th century that were busy looting the 
resources of the rest of the world. 
According to the World Heath 
Organization, human sleeping sickness 

threatens more than 60 million people in 
36 countries. Without treatment, the 
disease is fatal. In the last century, there 
have been three major epidemics of 
sleeping sickness in Africa. The last one 
began in 1970 and is still in progress as 
of 2002. The tsetse fly may have 
protected central Africa from 
exploitation, but it had help from other 
flies. Even before venturing into central 
Africa, European powers had difficulty 
penetrating the wall created by malaria- 
and yellow fever-transmitting 
mosquitoes. 
 In cattle, sleeping sickness is 
called Nagana, and it is found in an area 
over 6 million square miles (or 10 million 
square kilometers) in Africa. It affects an 
estimated 46 million cattle in Africa 
alone and causes 3 million cattle deaths 
annually. Ninety percent of Africa‟s 
livestock consists of herds in small 
villages where maintaining healthy 
animals can be the difference between 
subsistence misery and a tolerable life 
for herders and their families. Other 
species have also suffered indirectly 
from this disease. Just in the country of 
Zimbabwe alone, more than 2,900 tons 
of DDT have been used in an attempt to 
control the tsetse fly. The effects of DDT 
on many vertebrate and beneficial insect 
species are too well-known to mention 
here. Fortunately, scientists developed 
new baiting methods that resulted in a 
dramatic decrease in pesticide use. 
 
Black flies 
 River blindness, or 
onchocerciasis, made parts of Africa 
and Latin America virtually unlivable. 
This disease, caused by a filarial worm, 
is transmitted by black flies. The worms 
migrate from the initial infection under 
the surface of the skin throughout the 
body and eventually to the surface of 



the eye, causing intolerable itching and 
scarring that results in a progressive 
loss of vision. Fortunately, medical 
science has developed treatments that 
are extremely effective. Recently 
completed multinational control 
programs coordinated by the World 
Health Organization have effectively 
eliminated this disease from large parts 
of West and Central Africa. This has 
been accomplished by temporarily (for 
about 20 years) eliminating the 
immature vectors from the breeding 
sites in rivers with insecticides, while at 
the same time therapeutically controlling 
the disease in humans. New programs 
are being mounted with the hope of 
continuing these exciting successes. 
 
Mosquitoes, disease and society 
 Mosquito-transmitted malaria and 
yellow fever have also influenced 
economic and social conditions. To 
appreciate this you must first 
understand how the mosquitoes acquire 
and then transmit the diseases. You 
have probably been wondering, while 
reading this article, how these diseases 
can cause severe casualties among 
invading armies but leave the local 
residents still standing. Here is a very 
simplified explanation of a complex 
process. There are many strains of 
malaria and yellow fever, each of which 
is endemic to a region. When children 
are born in a region they are usually 
infected with the local strain. In children, 
the diseases may produce mild 
reactions, often confined to flulike 
symptoms. In many cases, their parents 
are not even aware the children have 
been infected. Sadly, this is not true for 
all children, as will be related later. 
Children who survive infection by the 
local strains may acquire partial 
immunity to those strains. However, as 

people travel to a different region, they 
encounter different strains to which they 
may not be immune. If they are adults, 
the new strains now infecting them can 
be life-threatening. 
 A female mosquito must first bite 
an infected person to acquire the 
disease. After a short period for the 
disease organism to complete the next 
portion of its life cycle, the female 
mosquito is now ready to pass it on to 
another person the next time it feeds. 
Many of the more common mosquitoes 
that transmit malaria and yellow fever 
have relatively short flight ranges, often 
less than a mile. Therefore, a female 
mosquito that acquires the disease 
organism from an infected person will 
not normally travel great distances to 
spread that strain to new areas 
hundreds or thousands of miles away. 
(Unfortunately, modern methods of 
transportation have helped mosquitoes 
and disease strains to overcome these 
natural barriers.) It is especially 
important to know that the mosquitoes 
that transmit malaria and yellow fever 
are either dawn and dusk feeders and/or 
night feeders. If you are new to an area 
where malaria or yellow fever is 
common but take care to protect 
yourself from dusk to dawn from biting 
mosquitoes, then the chances of 
becoming infected with and dying from 
the local strains of malaria or yellow 
fever are greatly decreased. However, 
there are also at least two species of 
yellow fever-transmitting mosquitoes 
that also feed during daylight hours. 
 One of the lessons learned in 
Panama was that an area could be 
created that was relatively free of 
mosquito-borne infections. This area 
could then be inhabited by foreign 
troops, workers, administrators and their 
families. The French began to advocate 



separate communities for natives and 
Europeans. British medical scientists 
endorsed this concept by insisting that 
only natives carried the disease 
organisms in their blood. As a result, 
representatives of these governments in 
many colonies issued regulations 
against Europeans socializing or living 
near local populations. Some called this 
segregation, others called it apartheid. 
In some countries it eventually took on a 
social meaning of its own that was no 
longer related to disease transmission. 
 After the American Civil War, the 
southern states were devastated and 
needed capital investment to return the 
region to its former prosperity. 
Unfortunately, for most regions in the 
South, capital investment never arrived 
in the amounts necessary. As a result, 
the southern states would not achieve 
economic parity with most northern 
states until well into the 20th century. 
One of the reasons for the lack of capital 
investment was very simple. The 
listlessness associated with malaria-
infected workers, as well as the ever-
present threats of malaria and yellow 
fever epidemics, kept many northern 
and European investors from risking 
their capital in the South. Workers 
infected with malaria may not have died, 
but the recurring illness contributed to a 
significant amount of missed work days 
and reduced productivity even when at 
work. It was estimated that one-third of 
all work missed by southern railroad 
workers was due to malaria. Other 
sectors of the economy also reported 
reduced productivity during those 
months when malaria was most 
pronounced. 
 
 
 

The continuing effects of insects on 
society 
 Plagues, famine, social upheaval 
and conflict, and the insects that cause 
them, are easy to write about. Not as 
easy to understand and weigh are the 
everyday situations we live with that are 
also influenced or caused by insects. 
Numerous insect species continue to 
have a direct or indirect effect on the 
world economy. Here are a very few 
examples. 
 First, there is their entertainment 
value. Just as with our ancestors, 
insects are a part of our literature. 
Locust swarms, as depicted in Pearl 
Buck‟s „The Good Earth‟ which was also 
made into a very good movie, are still 
very much a threat for farmers in many 
regions of the world. „Leiningen Versus 
The Ants,‟ an excellent fictional short 
story of one man‟s battle against army 
ants, has been adapted for many 
movies and TV dramas. Japanese film-
makers used immense caterpillars and 
moths to destroy Tokyo many times. 
The 1950s saw Hollywood produce 
many films in which insects were threats 
to humanity, the author‟s personal 
favorite being „Them,‟ a movie about 
giant ants. Even the least threatening of 
insects have been used to frighten 
theatergoers. For example, in 
„Damnation Alley,‟ hordes of 
Madagascar hissing cockroaches were 
supposed to have eaten the entire 
population of Salt Lake City. The 
different ways in which insects have 
been featured in articles, books, films 
and TV shows is beyond counting. 
Aside from being entertaining, all of 
these have provided jobs and revenue 
to the countless people who wrote, 
directed or otherwise worked on them. 
And probably the world‟s shortest poem 
is even about an insect. Ogden Nash, 



the poet laureate of Maryland until his 
death in 1971, wrote „Fleas,‟ which 
consists entirely of Adam/Had‟m. 
 In a more serious vein, 
screwworms, the maggots of some fly 
species, feed on the flesh of living 
mammals. In the early part of the 20th 
century, these pests cost the United 
States and Central American cattle 
industries millions of dollars in losses 
each year. A major effort using sterile 
flies has eliminated the primary 
screwworm from the United States all 
the way to southern Panama, where a 
barrier is maintained by quarantine and 
sterile fly releases to prevent 
reinfestation from South America. In 
1996, the benefits to the various cattle 
industries were estimated at: USA - 
$796 million, Mexico - $292 million, 
Central America - $77.9 million. Before 
the primary screwworm threat was 
eliminated from these regions, many pet 
owners accepted that their dogs and 
cats would only live with them for a few 
years. Superficial cuts suffered by these 
cherished family members often 
resulted in a screwworm infestation, and 
the pets would wander off to die. 
 The urban pest-control industry in 
the United States provides hundreds of 
thousands of jobs and annually 
generates more than $5 billion in 
income. Termites alone are responsible 
for more than $1 billion in damage each 
year. The amount of wood used to 
replace such damage is considerable. 
Its harvest often generates bad feelings 
between the timber industry and 
environmentalists. Not only are millions 
of dollars spent on lawsuits by and 
against the timber industry, but the 
amounts spent on termiticides and new 
termite-proof construction practices take 
their toll on our economy. 

 In the United States, the major 
reason for most urban children missing 
school is asthma. And the major cause 
of asthma for these children is an 
allergic reaction to airborne cockroach 
feces and body parts. The social cost of 
these missed school days cannot be 
measured. 
 The urban pest-control industry 
formerly was the primary industry 
responsible for flea control in the United 
States. This is no longer true as the 
veterinary industry now markets several 
systemic insecticides to pet owners to 
the tune of more than $250 million 
dollars a year. This does not include the 
amount spent to prevent or cure 
heartworm, another mosquito-
transmitted disease in dogs and cats. 
 And let us not forget the red 
imported fire ant (RIFA), which has 
become such a costly nuisance in the 
southern United States. As this ant 
expanded its range in the middle of the 
last century, the United States spent 
more than $270 million in an attempt to 
destroy it with airborne application of 
insecticides. That did not work, and it 
killed a lot of the native ant species and 
allowed the most aggressive RIFA to 
move into the vacant niches. 
Meanwhile, we continue to spend huge 
amounts every year in an attempt to 
control RIFA, which has an economic 
impact on the ornamental, agricultural 
and livestock industries, as well as 
others. In 2002, Congress funded a five-
year, multimillion dollar program to 
demonstrate RIFA management in 
pastures. Fruit pickers demand extra 
wages to work in infested citrus groves. 
And the amount spent by homeowners 
on RIFA insecticides, much of it wasted 
as they do not understand how to apply 
the baits properly, can only be guessed 
at. 



 Visit any hardware/garden store 
or supermarket and count the number of 
products specifically designed to control 
or manage insects. Scan any garden or 
home catalog to see the numerous 
products, many of which work and 
others of which do not, for eliminating 
insects from your home, garden or life. 
While many people believe that these 
problems and products cost our 
economy more than they benefit it, other 
people believe that they create even 
more jobs and strengthen the economy. 
Insecticides allow us to feed billions, but 
they also generate a cost to human 
health and the environment. And these 
problems are worldwide in scope. 
Whether you are growing corn in the 
American Midwest or tomatoes in a 
backyard in Italy, your insect problems 
are similar to farmers in Central Africa 
fighting whiteflies on cassava or rice 
farmers in the Philippines trying to 
control leafminers. 
 Of course, we now live in the 21st 
century, and we expect that the great 
insect-caused plagues of the past will 
not occur again because we have the 
technology to control them. Tell that to 
the government of Brazil, which employs 
50,000 people to go into neighborhoods 
and empty out water-filled containers 
that serve as breeding areas for 
disease-vectoring mosquitoes. During 
late 2001 and early 2002 in Brazil, one 
out of every 10 workers just in the 
Brazilian state of Rio de Janeiro missed 
work due to being ill with dengue fever, 
another mosquito-borne disease. The 
region‟s association of merchants 
estimated that 30 percent of workers 
had contracted the disease. Dengue 
fever is characterized by severe 
headache, pain behind the eyes, high 
fever, backache, pain in the joints and a 

severe rash, with convalescence that 
may require several weeks. 
 Four strains of dengue virus have 
been identified, each of which produces 
lifelong immunity against the infecting 
virus. However, exposure to infection by 
a second strain of dengue virus in an 
already immune individual may result in 
a more severe form of dengue known as 
dengue hemorrhagic fever (DHF), with 
accompanying dengue shock syndrome. 
Death is then common, particularly 
when the Type 2 virus infects children 
who had previously been infected with 
another strain. Increased incidence of 
DHF has been experienced in the 
Western Hemisphere in the last 20 
years, with outbreaks occurring in the 
Caribbean region. About 205,000 cases 
of dengue fever were reported annually 
in Brazil before the recent 2001-2002 
season. In 1998, an epidemic in that 
country caused 540,000 cases. 
Worldwide, dengue is one of the most 
important arthropod-transmitted human 
viral diseases, and about 50 million to 
100 million cases of DHF are reported 
annually. On many Caribbean islands, 
residents are forbidden to have bird 
baths in their yards, and government 
employees perform the same function 
as those in Brazil, searching for and 
emptying water containers on private 
property. Although it has not 
experienced a dengue epidemic in 
decades, Florida began surveillance for 
dengue fever in 2002 and by October 
had reported nine confirmed and nine 
probable cases, all incurred from 
outside the United States. Texas 
occasionally reports cases of dengue 
fever. Currently, there is no vaccine 
available for dengue. 
 Malaria is also a major problem in 
Brazil, with 600,000 cases reported 
annually. Worldwide, 10 percent of the 



world‟s population suffers from malaria, 
and this mosquito-transmitted disease 
continues to kill up to 3 million people 
every year, including one child every 30 
seconds (another authority estimates 
one child every 12 seconds). Today, 
malaria is so uncommon in most 
industrialized countries that people think 
it is a tropical disease. This is not true. 
Malaria was once common even in 
Scandinavia, and, as previously stated, 
malaria played a role in defeating the 
Roman invasion of Scotland and the 
Mongol invasion of western Europe. On 
the North American continent the 
Missouri and Mississippi watersheds 
were once major reservoirs for the 
disease, as was Canada. Malaria 
epidemics were once common on the 
East Coast, and Staten Island in New 
York only experienced heavy 
development when extensive draining of 
marshes occurred after 1900. Today, 
improvements in housing (screening, air 
conditioning, etc.) in many countries 
make the severe malaria epidemics of 
the past unlikely. However, the malaria 
virus strains and their vectors continue 
to evolve, and scientists are concerned 
that the newer, hardier breeds will one 
day make us pay greatly for thinking that 
it “can‟t happen again.” 
 Encephalitis viruses are spread 
by mosquitoes. Eastern equine 
encephalitis (EEE) is the most lethal of 
the mosquito-borne encephalitides. 
Originally isolated from horses, this virus 
can also infect humans. The profitable 
race-horse industry can suffer large 
losses with just the death of a few 
highly-valued animals. However, when 
humans contract the disease, the cost is 
far worse. Older victims usually die, and 
Florida lost several elderly adults in 
2001, when mosquito populations were 
low. When children are infected the cost 

is particularly high, not even counting 
the suffering among families. It is 
estimated that survivors of EEE each 
cost society $2.8 million in health care 
costs, long-term care and lost 
productivity. 
 The West Nile virus, which 
surfaced in New York in 1999, moved 
more quickly across the United States 
than many scientists estimated. By late-
2002, it was present in more than 40 
states. Yet with all the publicity 
surrounding this new disease to the 
North American continent, most people 
have still not changed their cultural 
behavior. Perhaps because, unlike 
dengue and malaria, not enough people 
are dying from it. Parents still take their 
children for walks at dusk, mostly 
shirtless, in areas where West Nile and 
other mosquito-transmitted diseases 
have been confirmed. Bird baths are a 
popular item in many backyards and are 
seldom emptied and the water changed. 
Other water-filled containers, mostly 
trash, are commonly found in yards and 
lots and serve as breeding grounds for 
untold billions of mosquitoes. At least 
two primary mosquito vectors of yellow 
fever and dengue fever breed in these 
containers, and both feed during 
daylight hours. One, the Asian tiger 
mosquito, is an introduced species that 
is now firmly established in the southern 
United States and is increasing its 
range. 
 Will Americans change their 
cultural habits only when many of them 
are sick and dying as the result of 
mosquito-transmitted diseases? 
Probably not. In South and Central 
America, and on many Caribbean 
islands, where governments often have 
more forceful methods of ensuring 
citizen cooperation, many residents still 
are strong believers in the right of 



property and resist government intrusion 
into their yards. As a result, people still 
die. The World Health Organization 
reports that worldwide there are still 2.5 
to 3 million deaths a year from malaria, 
after decades and billions of dollars 
spent on educational outreach. And do 
not think that West Nile virus is a worst-
scenario disease. There are other 
mosquito-transmitted diseases in other 
regions of the world that are just waiting 
for the opportunity to immigrate to North 
America, Europe and other continents. 
 For example, the Indian 
subcontinent, like the rest of Asia, has 
never experienced a yellow fever 
epidemic. What might happen if yellow 
fever were to be unleashed on this huge 
population that has no immunity to the 
disease? Andrew Spielman and Michael 
D‟Antonio in „Mosquito,‟ an excellent 
book detailing the natural history of this 
group, state that “If yellow fever broke 
out in India, for example, where vector 
mosquitoes and their human hosts are 
exceptionally abundant, the loss of 
human life would be cataclysmic.” If you 
believe this to be an exaggeration, then 
consider that in the first half of the 20th 
century, India had an average of 75 
million people infected with malaria at 
any given time and that the death rate 
from malaria was 800,000 a year. 
 Mosquitoes are such a scourge in 
India that they sometimes can 
accomplish what modern armies cannot. 
During mid-2002, swarms of malaria-
bearing mosquitoes along India‟s border 
with Bhutan were able to drive guerilla 
insurgents from their jungle hideouts in 
search of medical treatment. The 
mosquitoes accomplished something 
that Indian security forces have been 
unable to do for years. 
 Based on the above, it might 
seem that humanity would be better off 

if all insects were eliminated. 
Fortunately, entomologists, as well as 
scientists in many other disciplines, and 
a growing number of politicians realize 
that this is not the case. With well over a 
million identified species of insects, only 
a few hundred species are listed as 
serious pests of humans and their 
crops, animals and structures. A few 
thousand more species can be 
considered minor pests. But all the rest 
are considered directly or indirectly 
beneficial to humans. Just in the United 
States alone, insects annually pollinate 
more than $15 billion worth of fruit and 
vegetables. This does not include 
insects that pollinate flowering 
ornamentals which bring so much joy to 
our lives and provide employment in a 
huge industry. Plus, the insects 
themselves are responsible for 
destroying a thousand times more pest 
insects than we are able to with our 
feeble „advanced technologies.‟ As a 
result, governments, universities and 
private concerns are expanding their 
funding for research and implementation 
of cultural and biological control tech- 
that are successfully managing insect 
and other pest populations. Without 
insects and other arthropods killing 
other insects and pollinating plants, the 
human species probably would have 
died out, either through disease or lack 
of food, even before leaving the trees. 
 The next time you swat at a 
mosquito, or flea, or other pest, try to 
remember that its ancestors did more to 
change human history than anything 
your ancestors ever did. For only when 
we recognize the tremendous influences 
insects have had on the history of our 
civilization can we begin to appreciate 
the adjustments in human behavior that 
will be necessary to live acceptably with 
them in the future. 
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Figure 1. Confederate soldiers from the American Civil War cover themselves with sand 
to avoid mosquitoes (courtesy of the Florida State Archives). 
 


