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Chapter 4

An Ancient Plague,
the Black Death

During the last 2,000 years, three great bubonic plague pandemics have
resulted in social and economic upheavals that are unmatched by those
caused by any armed conflict or any other infectious disease. In Constan-
tinople, the capital of the Roman Empire in the East, it was the first bubonic
plague pandemic (542 to 543) that surely contributed to Justinian’s failure to
restore imperial unity. In 1346, the second pandemic began. By the time it dis-
sipated in 1352, the population of Europe and the Middle East had been
reduced from 100 million to 80 million people (Fig. 4.1). This devastating
pandemic, known as the Black Death, the Great Dying, or the Great Pesti-
lence, put an end to the rise in human population that had begun in 5000 BC;
it took more than 150 years for the population to return to its former size.
Some believe this catastrophic crash in population to be Malthus’s prophecy
come true, but others, such as the historian David Herlihy, consider the Black
Death not to be a catastrophe promoted by “positive checks” (i.e., disease,
war, and famine) but an exogenous factor that served to break a Malthusian
stalemate. That is, despite fluctuations in population size, relatively stable
population levels were maintained over prolonged periods of time owing to
“preventive checks” (changes in inheritance practices, delay in the age of
marriage, and birth control). The Black Death did more than break the
Malthusian stalemate: it allowed Europeans to restructure their society along
very different paths.

Although those living in the medieval period recognized that plague was
a contagious disease spread from person to person, its cause was not identi-
fied. Indeed, most believed it to be “a vicious property of the air” itself. Today,
more than 600 years later, we know that the source of the second pandemic
was microbes left over from the first pandemic (the Justinian plague), which
had moved eastward and remained endemic for seven centuries in voles, mar-
mots, and the highly susceptible black rats (Rattus rattus) of the arid plateau of
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: ; traveled from

silk Road; plague centra] ..

y as the Crimea. There, the rats boarded ShipsAam'
n

antry to country, spreading plagye
moved from pqrf tolizg;r; ?:?ﬂil?y, rat}-/' ested cities.‘Indeed, t.he s%ory t;f ?}:
human populanonse“n (or Hameln) may have h‘ad its roots in the Plaguy.
Pied Piper of I:z‘;‘rmany ig, 4.2)- Legend has it that on %6 June 1284 "y
n:ddeﬂ Cmesi;:fested with rats. A pied piper came to Hamelin and agreeq to
city became 1s for payment of a large sum of money. He was apj, ,
rid the city of rats i s flute, and he led them to the river, where the;

zd:::etc;hle'}::tlsir?ghzh poet Robert Browning set the story to rhyme:
0 .

central Asia (roughl
moved westward alc?ng
ranean known col]echvel ‘
around the Caspian Sea, to

Rats! They fought the dogs and killed the cats

A .

Great rats, small rats, lean rats, brawny rats
Brown rats, black rats, gray rats, tawny rats
And step for step they followed dancing
Until they came to the river Weiser

His work done the Pied Piper said:

“First, if you please my thousand guilders!”

A thousand guilders! The Mayor looked blue
So did the Corporation too.

“Beside” quoth the Mayor with a knowing wink
“Our business was done at the river’s brink;
“We saw with our own eyes the vermin sink,

“ And what's dead can’t come to life, [ think.
But as for guilders, what we spoke

Of them, as you very well know, was in joke
Beside our losses have made us thrifty

And bit the babies in their cradles,

And ate the cheeses out of the vats,

e cook’s own ladles. A thousand guilders! Come take fifty!”

And licked the soup from th

But then the Pied Piper was hired:

To blow the pipe his lips he wrinkled : I

And green and blue his sharp eyes twinkled. Thepipersacclell steet

And to his lips again laid his long pipe of smooth straight cane;

And ere three shrill notes the pipe uttered
Out of the houses the rats came tumbling

Soft notes as yet musicians cunning. . .

Out came the children running

All the little boys and girls,

With rosy cheeks and flaxen curls,

And sparkling teeth like pearls,

Tripping and skipping, ran merrily after

The wonderful music with shouting laughter. . .
When lo they reached the mountainside,

A wondrous portal opened wide,

As if a cavern was suddenly hollowed,

And the Piper advanced and the children followed
And when all were in to the very last

The door in the mountain-side shut fast. . .

And the Piper and dancers were gone forever.

Versions of the tale were gathered by the Grimm Brothers (1812). This

plague-inspired occurrence has over time come to have a moral interpreta-

tion: evil will befall those who do not carry out their promises.

The Black Death is most associated with Florence, one of the great cities

of Burope at the time, and because it felt the full impact of the epidemic, it is
Figure42  The rat killer (from 2 sometimes called the Plague of Florence. Giovanni Boccaccio (1313-1375),
17th century drawing by Jan Geors who lived in Florence during the plague, described what he witnessed:
van Vliet) through the course of time
becomes the children’s storybo®
character the Pied Piper. (Courtesy o
the National Library of Med icine.)

_ the doleful effects of the pestilence began

towards the beginning of spring . .
. an issue of blood from the nose was

to be horribly apparent by symptoms ..
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petrayed itself by the emerg 2 common apple, others as an egg . - from the
some of which grew @ Jarg pegan t0 propagate and spread itself i, 5,

he body it Soiﬁanged' black spots - - - making their appear.
the arm O Isewhere, nOW few and large, then
ance in many cases o almost all within three days from th.e appearance of
minute and numerous - r jater, died - - such as were left alive inclining almqg;
said symptoms, soonecriobhor ;ll contact with the sick and all that belonge ¢,
all of them to shun anb ato make their OWnt health secure . . . they bandey
them, thinking thel;ie meuniﬁes in houses where there.were no sick, ang
together and formg c aded life which they regulated Wlt.h the utmost care
lived a separate an 'Secmoderately of the finest wines, holding converse witp,
. ea::tgoa;danomer g diverting their minds with music and, other delights
none -
as they could devise-

two said parts of t e
directions; after which ihigh or €

re of plague led to the belief that the only way
d was total isolation of the sick. Despite the fact
d that the enemy was the sick, it was the lack
the cause of infectious diseases that led
lly ineffectual public heath measures.

In 1374 the Venetian Republic required that all ships, thf?ir crew, passen-
gers, and cargo had to remain on board for 40 days Whllle tied up at the
dock; this gave rise to the term ”quarantine" (from the Italian word quaranta
meaning “forty”). Soon all European ports restricted entry by quarantine,
but the disease continued unabated because the rats left the ships by using
the docking lines. Cordon sanitaires (literally a ring of armed soldiers
ordered to guard against the fugitives of disease) restricted the movement
of people and may have reduced the spread of plague, but oftentimes the
infected individuals were shut up in their homes with the uninfected mem-
bers of the family and the flea-infested rats, leading to higher mortality.
More effective measures included the burning of clothing and bedding and
the burying of the dead in shallow unmarked graves sprinkled with lye.
The public, unable to identify the real source of the plague, used “out-
siders” as scapegoats. The Black Death also led to societal and religious
changes: fgudal structure began to break down; the laboring class became
;Itl::: hl:lr(;:ﬂ;; ::e::hant}sl and craftsmen became more powerful; and ggild
and people lost :ai:}?.gt ened.' T%\ere was also a decline in papal authority,
- in a Christian church that was powerless to stem the
tide of death. The horrors of the plague during this ti depicted in
Pieter Brughel’s 1562 painting Triymph & 15 UHa ars CEp hi-

cally described in the introd o of Death (Fig. 4.3) and are grap
stories, The Decameron andugtlon to Boceaceio’s classic collection of shor!
depicted in popular mo/vie in Albert Camus' book La Peste. It 15 &7/
s such as The Seventh Seal by Ingmar Bergmant;

The contagious natu
security could be achieve
that it was clearly recognize
of appreciation that microbes were
to the institution of crude and genera
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Figure 4.3 Detail from Triumph of Death by Pieter Brughel (1562), The Prado,
Madrid, Spain. (Courtesy of the Wellcome Library of Medicine.)

Monty Python and the Holy Grail, and the movie based on the book Arrow-
smith by Sinclair Lewis.

Though the Black Death was undoubtedly the most dramatic outbreak
of bubonic plague ever visited upon Europe, it did not disappear altogether.
Between 1347 and 1722, plague epidemics occurred in Europe at infrequent
intervals, without the introduction from caravans coming from Asia. In En-
gland, the epidemics occurred at 2- to 5-year intervals between 1361 and
1480. Half of the population of Milan died in 1630, 60% of the population of
Genoa died in 1656 to 1657, and 30% of the population of Marseilles died in
1720. In the Great Plague of 1665, which was described in the diary of Samuel
Pepys (and fictionalized in Daniel Defoe’s Journal of the Plague Year), at least
70,000 Londoners died, out of a population of 450,000.

The third pandemic began in the 1860s in the war-torn Yunnan region
of China, Troop movements from the war in that area allowed it to spread
to the southern coast of China. Plague-infected rodents, now assisted by
modern steamships and railways, quickly spread the disease to the r.est of the
world. In the three pandemics, it is estimated that rat-borne bubonic plague

killed more than 200 million people.
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d board plow, & P
horse collars, 3ndf g; itr:rol‘:igan to be used in trade, and with this Prosperj
Money instead 0

d so did the population. But by the }Sth century, they,
new towns gfew an tained period of cold winters and rainy summers, vy
was ushered ina ius up with the population rise, and over the n ext century
culture COUId::::i ef/eeiy gaw years. The result was poverty and misery, espe-
famines occu .
cially in the crowded and filthy cities-

le now living in the dirty, garbage-lade

N The tens of ?\O}i;a:f::; ;ﬁaek rat population that lived in the th atcg
cities had contac W; humans lived in close quarters not only in the cities, byt
:fs T?;O;f: fhait::?hat traveled between them. As the huma.n population
soared, so did the rat population: it was the humans v.vho provided food ang
shelter’ for these rodents. Black rats, highly susceptible to p}ague, became
infected, and with a dying-off of rodents, humans became v1ct1ms.‘ By 1347
there were outbreaks in the port cities of Kaffa (present—dfly 1?60d0$1a), Cotis
stantinople (present-day Istanbul), and Genoa, and, continuing to move by
th Africa to Spain by 1348. By this time, it had

ship, plague spread via Nor :
already reached central Europe, including France, Germany, Switzerland,

and Austria, and even got as far as Great Britain. From there it traveled to
Scandinavia aboard a ship from London that docked in Bergen in 1349 car-
rying crew, wool cargo, and plague. By 1351, it was in Poland, and when in
1352 it reached Russia, plague had completed its circuit, and a deadly noose

had been secured around Europe.
In 1358, Agnolo di Tura, a citizen of Siena, described the situation:

Father abandoned child; wife, husband; one brother, another; for this illness
seemed to strike through the breath and sight. And so they died. And no one
could be found to bury the dead for money or for friendship . . . and in many
places in Siena great pits were dug and piled deep with huge heaps of dead. . ..
And I, Agnolo di Tura, called the Fat, buried my five children with my own
hands and so did many others likewise. And there were also so many dead
throughout the city who were so sparsely covered with earth that the dogs
dragged them forth and devoured their bodies.

The short-term effects of plague were shock and fear. Panic and fright
brokAe the continuity of the existing economic structure and disrupted the
g)txix;nae:do: work and service. People were terrified, and they deserted the
the Black DOWn: o COnse.quence., ,Communities were thrown into chaos. But

¢k Death also had its positive aspects: it contributed to technological
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advances through the invention of |
uation of Galenic medicine, and it
with a redistribution of wealth.

abor-saving devices, as well as a reeval-
also led to a more diversified economy

Public health

Deaths from plague radicall‘y reduced the average life expectancy from 35
or 40 years to 20. The contagious nature of plague led to the belief that secu-
rity could be found only by total isolation of the sick. To protect the populace,
poards of health were established and given sweeping powers that abrogated
civil liberties. Since the sick were regarded as the enemy, they had to be seg-
regated from the healthy. Infected individuals were removed from their
homes and families and isolated in special hospitals called pest houses.
Often, people were sealed up in their houses with the infected rats and left
to starve to death or to die from plague. Few were ever cured or survived
their time in the pest house; yet their isolation may have helped curb the
spread of disease. The dead were removed and quickly buried. The burning
of the clothing and bedding of the infected may also have helped. Other pub-
lic health measures of a crude sort, such as quarantine, were put into play.
However, even with quarantine, and with 90% of the sailors dying aboard
ship, 50% of the population of Venice died.

Plague undermined confidence in local church leaders, and many people
left on pilgrimages to seek salvation elsewhere. Pilgrimages increased the
number of travelers on the highways, and these strangers provoked hostility;
at the same time, they were the “seeds” for spreading the infection. To restrict
the movements of such strangers, cordon sanitaires were established. Towns
closed their gates to travelers. These measures circumscribed plague to cer-
tain towns while protecting others. Restricting the long-distance movement
of people and baggage from infected cities may also have helped to reduce
the spread of the black rat.

Discrimination

Restrictions such as cordon sanitaires and quarantine frequently were
expanded to limit personal freedom and to identify the culprits. The
medieval public wanted to know who was to blame. They found in their
community likely sources—strangers, lepers, beggars, the poor, prostitutes,
and the Jews. Plague aided in the spread of anti-Semitism, a practice already
begun when Jews were slaughtered beginning with the First Crusade in
1096. In some Muslim countries it was the Christians who were blamed;
however, in both Christian and Muslim countries the Jews were blamed.
Although Jews as the largest cultural minority had been free to pra.ctice their
religion by both Roman and canon law, once plague claimed the lives of the
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such freedom was soon‘abrogated. Early ipy 1348
e spreading (tihe dllseia(:.se by psisonmg thé
i eared absurd to the kings and popes,

Christian wellz;g}‘i‘g;niu; (;F:-Ence) tried to discredit tl_\e charge b;’ ; *%u::;
Pope Cle]rlrilentthe i sunthinkable,” Jews continued to be blamy
a bdull o C‘:%e d. By the fall of 1348, formal accusat_lons were brought 5 i
?:wspzr;fi whex; court officials extracted Iconfessmns, the rumors ?egan fo,
be be,lieved. Accounts of “well poisoning” by Iewcsl Sl};fead from Avfgnon o
Strasbourg and then to all of Germany and Poland. Riots occurred in Stry.

f the local government tried to protect the

b - and when the members © ‘ |
]ec::gthey were thrown out of office. With anew government in place, more
thanrgoo Jews, about half the entire community, were rounded up, and op,

14 February 1349 they were burned on the grounds of fhff Jewish cemetery,
At Freiborg, all Jews were placed in a large wooden bu#dmgI and burned to
death. In northern Italy, legislation was enacted to 1de'r1t1fy the suspect
groups—they chose the color yellow—and Jews were required to wear a yel-
low Star of David on their clothing; prostitutes were also forced to wear yel-
low labels. (It is noteworthy that yellow was traditionally used to identify
lepers and criminals.) And because Jews were prohibited from owning land,
they had become merchants, bankers, financiers, moneylenders, and pawn-
brokers. Although they had the knowledge for mercantile trade, they were
still discriminated against, especially in Germany and France. Killing of the
Jewish moneylenders and bankers had another benefit—no loans to repay.
The king of Poland, Casimir, had a Jewish mistress and needed the expertise
of the Jews, so they were invited to settle in Poland; as a consequence, in
western Russia and Poland, Jews became a significant part of the population
after the Black Death. (Their numbers would once again be reduced three
centuries later by pogroms and gas chambers—latter day instruments of
anti-Semitism.)

own,

olitical leaders ofat
i Jews wWer

the rumor arose that

Church
In cities of 50,000 people, more than 500 died each day. Priests who gave last
rites had a very high mortality, and there was a loss of faith in the clergy
because they seemed so powerless to prevent death or the spread of death
from disease. There was also a decline in papal authority. The Roman Catholic
Church passed the responsibility for plague on to God, suggesting that this
was Judgment Day, that people had sinned and so nothing could be done to
reduc_e the suffering, However, even God’s servants were not spared: all of
the friars of a monastery near Avignon, and another near Marseilles, suc-
cumbed to plague.
e wgtlm no‘t? ;illonknembodled in the cults of healer saints. These patron
’ y knew suffering but also had the power to heal the sick
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and provide comfort, usurped the veneration

for long and divisive debates oye of God alone and set the stage

r the nature of religi
. : N gion. One of these heale
saints was 5t. Sebastian, and anpther was St. Roch (Fig. 4.4). Although it i:'\o:

known whether the life of St. Rpch is icti is stc i
written form in 1414 from the Venettriitrt] }?Liglnoxrslt :]:; f;’;’g;‘:‘:‘? . u's m
Diedo. Boch WﬂS.bOFn in Montpellier, France, in 1295, and he is saicil-i(r)](l:ﬂlsco
had a birthmark in the form of a redq cross on his brez;st. As a youn, rnanal'\:e
gave to the poor and embarked on pilgrimages to Rome Whg;evef;he travef
eled there was plague, and he was able to cure the afﬂi‘cted by placing his
hands on the b‘uboes. He eventually contracted the disease wfs ex eglled
from Montpellier, and died in 1327, S¢. Roch is often depicte/d as a ﬁ im
carrying a purse and a staff and pointing to a bubo on his inner thi hp “
Another threat to the Church was a pilgrim movement of anogthér sort
The Brethren of the Flagellants began in eastern Europe, but its strongest bases;
were in Germany and France. The flagellants, sometimes as many as a thou-
sand, marched in procession through the town; they were led by a master

Figure 4.4  St. Roch, the patron saint of
those suffering from plague. The original
hangs in the Galleria Dell” Academia, Venice,

Italy.
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and were dressed in cloth of gold. M askeg

ing a banne d with a red cross, each flagellant car.
mgssed in dark clothing embla:zzz tipped with metal studs with Whicrh
ried a whip made of leather t:thE‘T i graphically ShOV\f'n in Goya’s pain.
they beat their backs and (lllhaes m Ingmar Bergmann’s movie The Seve;ﬁh Seal )
ing of the flagellants as We o lture 0 the Church, and they claimed divine
The flagellants were & Co'uzion’t » alleviate the plague. Pope Clement V1 jp;_
authorization for theh;1 ml:llant movement; until 1349 the flagellants had thej,
tially encour.aged the fiag Jorims, but when the pope saw he could not contrg)
way in re@nmg oﬂ:lelr;e‘ngorun cing the movement and its practices. Eveny,.
them, he issued ab ased for reasons ot fully understood. However, in it
ally, the movement ce ement did some good: it brought about a spirityg,]
time, the. flagellant mm::l et otumed stolen property, T
reavl gle® FonfeSS;.tr rovided a theatrical diversion. In the final analysis,
(ilbeittepatelyl et re harm than good. Jews became the specia]

nt did mo.
hpwever}t;?;]l:v:;aits and their persecutions were the forerunners of the
;ogrom(s) In Frangkfurt in 1349, the flagellants rushed into the Jewish quarter

and incited the people to engage in wholesale slaughter. In Brussels, the mere
announcement of their arrival triggered a massacre of 600 Jews. Death from the

Black Death itself, coupled with that due to virulent anti-Semitism, virtually
s in many parts of Europe and also led to per-

r of purple velvet

wiped out Jewish communitie : :
manent shifts in their populations to Poland and Lithuania.

Medicine . .
Medicine was also affected. Medieval society had four kinds of medical prac-

titioners: academic physicians, who knew theory but did not care for the sick;
surgeons, who learned their trade as apprentices and who were the princi-
pal caregivers of the sick; barbers, who did bloodletting and minor surgery;
and those who practiced folk medicine, mostly women. Academic physicians
were generally older men who relied on the teachings of Galen, who believed,
as did Hippocrates before him, that disease was a result of an imbalance in
the four humors of the body (blood, phlegm, and black and yellow bile).
However, since plague appeared to have little to do with humoral changes,
confidence in the academic physicians diminished. When these holders of the
chairs of medicine at the great European universities died, the newer and
younger appointees moved into other clinical areas, such as anatomy. Sur-
geons, who wore a costume with a beak containing perfume or spices, a cloak
of waxy leather, eye lenses, and a wand with incense (Fig. 4.5), died at higher
ratf?s tha.n did the other medical practitioners. Because of this, their role in
cinng disease was little valued. Indeed, the stench of death was so great dur-
iﬂ%;:feglég]ée years that to “purify” the air, the perfume eau de cologne was
o s e afr hecty ofClogn.Today the P

s address of the household where it was first
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Figure 4.5 Doctor Pestis, the
plague doctor, in costume. (Cour-
tesy of the Wellcome Library of
Medicine.)

made. New prestige fell to the barbers, and bloodletting and surgery (Fig. 4.6)
became an integral part of their practice rather than barbering alone. This also
led to an emphasis on studies of human anatomy in health and disease, and
the Galenic system, which had no clear theory of contagion, declined in
importance. Slowly—very slowly—change occurred both in the ideas and
in the practice of medicine, and it was the Black Death that instigated that
change.

One of the first physicians to advance a theory of contagion was Giro-
lamo Fracastoro (1478-1553) in his book On Contagion and Contagious Diseases.
Infectious disease, Fracastoro wrote, could be transmitted by semanaria
(“germs”) in three ways—by direct contact, through carriers such as dirty
linen, and through airborne transmission. His theory was put into practice
when as physician to Pope Paul Il he recommended the transfer of the Coun-
cil of Trent from Trent to Bologna as a response to plague. Other physicians,
however, did not subscribe to Fracastoro’s theory, and soon the practices
were displaced by misguided suggestions until they were revived in the 19th
century by Louis Pasteur and Robert Koch and their associates.
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Figure 4.6 A woodcut show-
ing a barber-surgeon as he lances
abubo.

Education -
As the death toll from the plague increased, the number of learned individ-

uals decreased. This affected the universities where lawyers, physicians, and
clerics were trained. As the number of university students declined, so too
did the number of universities. Before 1348, all of Europe had 30 universi-
ties, but by the time the plague ended, 5 of these had been wiped out com-
pletely. The institution of cordon sanitaires as well as other restrictions on
travel prevented students from enrolling at distant universities, and so local
universities were established. Cambridge University in England acquired
four new colleges, each founded by a bequest of a rich and pious patron and
all benefiting poor local scholars and clerics. Similarly, new universities were
established throughout Europe in cities such as Vienna, Prague, and Heidel-
berg, so that it no longer became necessary to travel to Bologna or Paris for an
education. This not only diminished the dominance of certain centers of

le.eaming, but it also led to curriculum reform, and instruction began to be car-
tied out in the vernacular tongue.

Economy and social order
The immediate effect of the Black D

i . The
economic effect of the Black Death w; e Posalysis. Trade ceased

asinflation and a sharp rise in the cost of
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food. The Hundred Years War between England and France was halted by a
truce in 1349 because of the lack of able-bodjed men. In depopulated Europe,
even soldiers recejved higher wages. Another innovation to compensate for
depopulated armies was the development of improved firearms; fewer sol-

diers but with bettgr and more destructive weapons could then successfully
engage the enemy in battle.

The nature of farming was altered, too. In medieval times, farming

involved the land of lords worked by their serfs. The serfs and their families
occupied a small village consisting of several small white-washed two-room
huts made of reeds and claylike sod with a thatched roof. In one room lived
the family, and in the neighboring room lived their animals. The floor was
dirt or covered with leaves or rushes, and in the center were flat stones on
which the fire was placed. There was no chimney and no windows, so the
smoke of the fire escaped through a hole in the roof or through the open door.
Furniture, such as it was, consisted of a table, a few stools, a storage chest,
and wooden pallets that served as beds. Adjacent to each hut was a half acre
of land used by the serf and his family for the garden; there was a chicken
coop and a pigpen, and the nearby stream had ducks and geese. Manure or
“night soil” was used as fertilizer, and plow animals such as horses and oxen
were shared among several villages.

Medieval villages were organized around large fields that were used
for growing grains such as wheat, barley, or oats. The land was cultivated
by the serf and his family but owned by the lord of the land (landlord), who
usually lived in a large, fortified manor house. The serfs labored for the land-
lord; their duties were mostly unspecified and subject to the whims of the
landlord. The landlord also had almost complete legal power over these poor
and illiterate peasants. This feudal system of serfs and landlords declined
coincident with the substitution of money for manual services. In effect,
salary began to replace labor duties, and rents were paid to the landlord.
Since so many peasants had died during the Black Death, if the lord wanted
to farm his land he either had to obtain more laborers (usually at a dearer
cost) or rent out his land to the survivors from neighboring villages or from
the now deserted towns. The government, in league with the landlords, tried
to enforce service without payment of the laborers; over time, this engen-
dered great hostility among the peasants as their numbers continued to
decline owing to disease. In England, when the crown instituted a series of
poll taxes, there was an uprising, called the Peasants Revolt, in 1381. The
revolt failed and repressive measures were instituted, but in the end, the
landlords had to capitulate because they recognized that without a labor
force they would receive no income from the land. The landlords devised
another scheme: they would continue to own the land, but now estate man-
agers or stewards were hired to manage the fields and collect the rents. The
stewards now lived in a grand house, and the rent-paying peasants were
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Black Sheep”: “Baa baa black sheep, have you any wool? Yes, marry, have],
three bags full: One for my master, one for my dame and one.for the httl_e boy
that lives in the lane.” (The hardworking peasant had to give one-third of
his income to the king, “his master,” and one third to the landlord, “my
dame,” leaving only one third for himself, “the little boy.”)

The tenant farmers who had raised sheep for wool became richer and
more powerful than their predecessors. By taking advantage of the anarchy
caused by the land-grabbing and warring aristocracy (culminating in the War
of the Roses, 1455 to 1485), the sheep raisers were able to buy up larger and
larger parcels of land from the estates of the ruined lords, becoming wool
barons in the process. The smaller labor force in the cities led to their having
a stronger negotiating position, so there was a need to pay higher wages; as
a consequence, the standard of living was improved. Many individuals, how-
ever, fled the cities and moved to the country, where the survivors were
induced by landowners to harvest the crops for higher wages. The standard
f’f living among the urban and rural populations improved, and the labor-
mg Cla'sses became more mobile. Thus, the Black Death was a contributing
factor in altering the social and economic structure in England, where, by
the 16th century, landlord and serf ceased to exist. However, feudalism did
linger for several more centuries in Europe.
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tal) were substituted for human labor. Sometimes the higher labor costs led
to technological innovation in the form of labor-saving devices. One such
innovation was the invention of movable type and the printing press. As
plague contin.ued to deplete the numbers of guild members as well as the
pool from which new members could be drawn, the guilds had to take on
new apprentices without family connections to a particular trade. Shorter
years of apprenticeship, rapid turnover in guild members, and increased
recruitment of new members led to a decline in the quality of the product.
Scribes who had been employed to copy sheets of manuscript and then to
assemble them into a bound volume could not keep up with the demand for
their services from an emerging and increasingly more literate population.
A way out of this labor-intensive method of bookmaking was to find a
cheaper solution. Johann Gutenberg’s invention of printing using movable
metal type in 1453 was one way that this was accomplished.

Another was to employ an economy of scale in sea- and ocean-going
transport vessels. Bigger ships with smaller crews could remain at sea for
longer periods of time and would be able to sail directly from port to port;
however, this would require better ship construction, improvements in nav-
igational instruments, and new business enterprises, such as maritime insur-
ance to protect the investment in cargo and the ship. Asa consequence, mer-
chants such as bankers and craftsmen became more powerful. The new
economy became more diversified. There was a more intensive use of capital,
technological innovations became more and more important, and there was
a greater redistribution of wealth. In time, the aristocracy found it had to
yield power to the masses. The social and economic fabric of Europe began to
be altered, and it was the Black Death that promoted the change.

Finding the Killer
As plague raged through medieval Burope, it became increasingly apparent
that the disease was contagious. However, even if Fracastoro’s idea of “seeds
of contagion” was accepted, at this time there would still be no means to pre-
cisely identify the causative agent. Identifying the “seed” would require not
only a technological innovation, but also a change in the concept of infectious
(contagious) diseases. The novel concept was that disease could result from
the invasion of the body by microbes or germs—the germ theory of disease—
and the technological innovation, the microscope, allowed humans to actu-
ally see germs. Two schools of thought, one in France under the leadership of
Louis Pasteur and the other in Germany, led by Robert Koch, were respon-
sible for firmly grounding the germ theory, and for all of their lives these two
microbe hunters remained fierce competitors.

As the plague ravaged China during the third pandemic, Pasteur dis-
patched Alexandre Yersin (1863-1943), a Swiss-born member of the French
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