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Abstract
For most of the 20th century, historians accepted bubonic plague, Yersinia pestis, as the cause of the
14th-century Black Death, although a wealth of primary sources seems to conflict with that diagnosis.
Scientists focused on Y. pestis have been less certain than historians, arguing over their findings and
how these might apply to the 14th century. Historians who believe the diagnosis was premature point
to the speed with which the disease travelled, and killed; its symptoms, and its extraordinary morbidity
and mortality rates; the shortage of evidence for rats or f leas; and the seasons and climates in which the
disease thrived; and they question whether every inconvenient bit of medieval evidence can be cov-
ered by later hypothetical mutations. Yet, guided by textbooks, and by popular media that distort the
work of scientists, teachers often omit medieval evidence that doesn’t fit Yersinia. Uncertainty over the
cause of the Black Death offers historians a chance to show how historical knowledge is generated, by
realistic use of primary sources in dialogue with other scholarly disciplines.

My students are a blood-thirsty lot. They relish horrors and disasters, the disgusting and the
violent. So, I imagine I have their full attention when I lecture about the “Great Mortality”1

of the 14th century – until the questions come. “Why didn’t they just kill all the rats and end
it?” And, “didn’t the poor suffer more from the plague because they had more fleas?” Then, I
repeat what I have already said: that primary sources for the 14th century Black Death show
no evidence of rats or fleas. None. To students, this is a mystery; for teaching historians it is a
pedagogical problem, because there is a discontinuity between the primary sources and
“common knowledge.”
The Black Death can either be an excellent case study for historians, with which we teach

our students the primacy of the primary sources, and show them how to handle these sources
with respect and an understanding of their limits, or a stumbling-block. If we leave the sub-
ject to scientists who have little interest in our sources, and less understanding of them, we
teach our students that history is a “soft” discipline: mere story-telling for those who couldn’t
make it in the “hard” sciences. Does historical analysis produce knowledge, or not? How
textbooks and teachers handle the Black Death may reveal more to our students than we
realize.
From teaching about the Black Death to undergraduates and grad students, and from the

research required to keep ahead of them, I have come to believe that we historians should be
more circumspect about accepting modern diagnoses of that pandemic. We have run after
every new scientific pronouncement on the subject, often without knowing enough about
the sciences in question to judge the completeness, soundness or relevance of the material.
In fact, most teaching historians don’t read the scientific evidence itself; they read articles that
distort it in the popular press. My purpose here is not to recommend another diagnosis than
Yersinia pestis, but to urge that we remain skeptics until there is more agreement among sci-
entists and sources than we have seen so far. Primary sources don’t match any modern
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disease, and grave-robbing scientists don’t agree among themselves. We should not teach
what is still unproven as if it were a certainty.
What caused the Black Death? Fourteenth-century Europeans made it clear that the epi-

demic disease of the 1340s was new to them. Manywriters sketched it in detail for their successors,
often before dying of it themselves. From the 1340s on, as the disease returned to European cit-
ies at short intervals, generations of physicians wrote careful descriptions of the symptoms and
prognoses of their patients.2 There was no decade when the disease arrived without being seen
by many who had seen it before and recognized it; so we have a strong chain-of-custody, as
criminalists call it, establishing that this same disease existed from the 1340s into the 18th century
in Europe. Then, it seemed to disappear,3 at least from Europe.
Historians should always take the primary sources seriously and teach our students to do the

same, but in this particular case, we have sometimes failed. The diagnosis of the 14th-century
pandemic as bubonic plague gained a foothold in academia because early 20th-century
historians trusted scientists more than they trusted their own evidence; real science seemed to
be answering the secrets of the universe, and when medieval evidence could not be forced into
the bubonic mold, it was ignored.4

What Everybody Knows

Students believe they see rats and f leas that are not in the sources because textbooks identify
the Black Death as bubonic plague. The connection is confidently stated in many college-
level textbooks5 and thousands of web sites, often crediting Philip Ziegler for this knowl-
edge.6 Ziegler is a retired English diplomat whose appealing account of the 14th-century
pandemic has been the touchstone for non-specialists since 1969. Not an historian, he based
it on the best scholarship available in English, and his lively survey pushed most other ac-
counts off the shelf.
Before Ziegler, the most important work in English on the subject was The Great Pestilence

(1893) by the magisterial F. A. Gasquet,7 who adopted the bubonic plague diagnosis when it
was brand new. In the second edition,8 Gasquet noted that, thanks to health authorities in
India, much more was known about “the great epidemic of the fourteenth century, now
commonly known as ‘The Black Death,’....9 Gasquet had considerable influence, and other
historians also quickly embraced this idea as fact.10

Ziegler’s overview of the state of research in 1969 is the overwhelming favourite of the
English-reading public. It accepts that modern science firmly identifies Pasteurella pestis
(Yersinia pestis) as the Black Death.11 Countless books, encyclopedia articles and web pages
repeat his views.12 The monographs that have appeared recently have been unable to bump
Ziegler from his throne.13 So for college students, this is common knowledge.

A Disagreement of Scholars

A number of respected scholars of the 14th century have challenged the identification of the
Black Death as bubonic plague.14 Since the 1980s, medievalists have looked again at their
primary sources and asked whether they confirm – or even allow – a diagnosis of Yersinia
pestis. They have not been able to agree among themselves.15

Scientists working on the subject also have disagreements with one another. Since the
1990s, improved techniques for isolating microbial DNA and other useful material have
drawn teams of scientists into the hunt. Not surprisingly, they have confidence in laboratory
tests for answering medical questions, even over many centuries.16 But what one team of sci-
entists asserts, another team often rejects: the heated dialogue over Y. pestis in tooth pulp is an
obvious example.17 In 1998, a group of molecular biologists in Marseilles claimed to have
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found septicemic Y. pestis in six teeth from Black Death cemeteries in Provence.18 In 2000, a
team with some of the same members announced that it had found Y. pestis in the teeth of
three skeletons from a medieval site in Montpellier.19 A pair of scholars in the same field
responded with an open letter in Science, sharply scolding journals that published studies “that
do not observe the necessary controls.”20 In September 2003, the claim of the Marseilles
team was challenged again by the report of two teams collaborating on the original site,
and sites in Denmark and England,21 who concluded that

the absence of Y. pestis-specific DNA in an exhaustive search using specimens from multiple puta-
tive European Black Death burial sites does not allow us to confirm the identification of Y. pestis as
the aetiological agent of the Black Death....”

They went on to question the utility of the Marseilles team’s method.22 A pair of anthro-
pologists23 pointed out that the first Marseilles report had made several dubious assump-
tions. First, they had assumed that the graves were from the Black Death period,
although the dating was vague. Second, they had used that speculation to assume that
the teeth were from Black Death victims, on the surprising assertion that there was a
90% chance that any Marseilles burial from a 30-year period was a victim of this disease.24

The anthropologists also suggested that, since the Marseilles lab had used Y. pestis in previ-
ous experiments, there was a possibility of contamination of the tooth pulp.25 A further
contribution to the discussion also implied that the Marseilles results were contaminated
and urged further testing.26 Several of the Marseilles team have continued to work on
the tooth pulp search and reported in 2007 that they had found more evidence of Y. pestis
DNA in teeth, this time from Vienne (the 7th–9th centuries) and Martigues (the 18th
century); they argued that they had now proven the usefulness of the method.27 Interesting
as this research promises to be, it’s too early for historians to be certain of the results. Only
the participants of this heated debate could believe that it has settled the question of what
caused the Black Death of the 14th century.
Historians who don’t have time to make this a priority can easily form a false impression of

the state of research on the Black Death, because scientists’ work is often oversimplified by
the popular press. There are many examples from the past few years. America Online
(AOL) announced in 2008 that the plague, that “medieval scourge,” was returning. The
New York Times, Daily Telegraph and others reported in 2010 that the plague (i.e. the Black
Death) had been proven to come from China. The BBC confirmed this and equated the
plague with the Black Death, repeating all the standard themes. In August 2011, The Guard-
ian told readers that rats “weren’t the carriers of the plague after all,” since the spread of the
Black Death was so rapid it could only have been transmitted human-to-human. Soon after,
the Associated Press distributed a story from Tubingen reporting that the medieval Black
Death might be extinct. Nature reported in October 2011 that a study of London skeletons
had shown “beyond doubt that Y. pestis was the true cause of the Black Death.” The Nature
article was then reported in countless newspapers and online news sites, including academic
sites like MEDMED-L.28 Such reports of scientific studies appearing in popular media have
convinced many non-specialists that the Y. pestis diagnosis is settled – and by scientists,
not historians.
We expect the popular media to oversimplify and stress what is exciting, bloody and ter-

rible; they are selling news as entertainment. But textbooks? Since historians and scientists
have not yet agreed, within and among their many disciplines, should textbooks treat the
old identification of the Black Death with Y. pestis as a scientific fact? Should students be told,
in effect, to find rats and fleas in the primary sources?
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What Scientists and Historians Know So Far

Increased scientific interest in the bubonic plague was stimulated by two phenomena: the
AIDS epidemic and the collapse of the Soviet Union. AIDS gives scientists greatly increased
urgency for understanding how ‘new’ diseases cross from another species, how they are trans-
mitted and how we may control them. The collapse of the Soviet system put a lot of scien-
tific work that had been secret out into the public domain; the West learned that we weren’t
alone in experimenting with weaponized forms of diseases. Funding from Western govern-
ments for research into Yersinia pestis jumped dramatically after 1991.
So scientists have recently published mountains of data about Y. pestis, most of it in

English. Debates over tooth pulp aside, they have established some facts about seven
important aspects of the disease. Historians should compare what they have learned with
the information from witnesses in the 14th century.
TRAVEL TIME

The bubonic plague moves to new regions by slow, gradual steps, since it moves at the pace
of a rodent, and they’re home-loving creatures who remain within small areas.29 Even with
steamships in the 19th century and airliners in the present, the bubonic plague is a plodding
disease. But the Black Death was just the opposite. Biologists James Wood, Rebecca Ferrell
and Sharon DeWitte-Aviña pointed out that it “moved from place to place with extraordi-
nary speed. . . it swept across all of Europe in less than four years.”30 In fact, no human disease
has ever been shown to travel so far, so fast.31

The bubonic plague remains in a region for decades, even centuries, without killing off its
host population or the human population. It does not disappear, but becomes endemic in
host animals, possibly even in the soil.32 But 14th-century writers said that their disease
spread across Europe at the pace of human traffic, and when it had passed through an area,
it was gone until the next epidemic, years later.33
TIME TO KILL

The bubonic plague incubation period is 2–4 days before the onset of symptoms, with an out-
side range of 1–6 days.34 Because of this short period, quarantine has no value against the
bubonic plague. But 14th-century witnesses said that, while the disease seemed to kill within
a few days of the appearance of symptoms – even in some cases with no outward symptoms
– a person could travel a long distance from an infected place without sickening, only to fall
ill after being received into a new place.35 As a result, European cities experimented with pe-
riods of isolation, and settled on a quarantine of 40 days,36 which appeared to be more effective
than a 30-day isolation period. In the 14th century, those without apparent symptoms could
incubate the disease for weeks before ‘presenting,’ as the doctors say.
At the same time, there is a wealth of evidence that the medieval disease could kill a new

victim within a day of exposure; this is not simply a medieval topos, it is a demographic fact.37

How this can be reconciled with its ability to travel long distances is not clear, but both fea-
tures are missing in the modern disease.
SYMPTOMS

The symptoms of bubonic plague are dominated by swollen lymphatic nodules, usually ac-
companied by a rapidly rising fever; they may also include muscle pain, a stiff neck, chills,
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nausea, intestinal problems and malaise.38 If the variant is pneumonic, there is coughing
(sometimes of blood), but pneumonic plague is a rare secondary development from bubonic
plague.39 No one dies of Y. pestis without passing days of such symptoms, and there is not
much variation within the symptom cluster of each form. The 14th century also reported
a range of symptoms, some of which are similar and some different. There might be muscle
stiffness, tingling in the skin, a splitting headache, a high fever accompanied by a cough or
without it. A person might bleed from the nose or vomit blood. Many witnesses mention
a scattering of blood-blisters like freckles at random across the body that were a surer sign
of death than the glandular bubo.40 A few mention pea-sized, or egg-sized, swellings near
the lymph nodes.41 The dying person might give off a terrible stench, and might lie in a stu-
por for several days before death. But remarkably, witnesses also say that only a few of these
symptoms, or none at all, might be present before a person died. 42
TRANSMISSION

The modern bubonic plague is almost never passed from one human to another.43 Even in its
pneumonic form, it is a disease of rodents,44 and a human must catch it from a flea that car-
ried it from a rodent.45 Almost invariably it requires a human being in contact with (the right
kind of) flea from a vulnerable rodent, which is in contact with a flea from a resistant rodent:
so two fleas and two rodents are needed to infect a human being. While the black rat, Rattus
rattus, may be the vector, other rodents can be involved.46

Medieval witnesses, on the other hand, observed that the Black Death was passed from
one person to another when they were close to each other – relatives embracing, friends
clasping hands, priests anointing the sick, wives nursing their husbands. “Breath spread the
infection among those speaking together,” wrote Michele da Piazza in 1347,47 and while this
tells us nothing of the actual mechanism of transmission, it confirms the overwhelming
testimony that the disease appeared to move from human to human. Medieval witnesses
do not mention insects or rodents of any kind. (Animals will be discussed further below.)
Some scientists and social scientists acknowledge this awkward evidence, while others dismiss
it as unreliable.48
COUNTING THE SICK AND DEAD

In the best documented modern outbreaks of Y. pestis, the morbidity rate was far less than
10%, and the mortality rate among the sick was also usually under 5% (making a very low
death rate in the general population).49 This was true before the invention of antibiotics.50

A comparison with estimates of medieval morbidity and mortality rates is complicated by oc-
casional extreme statements from traumatized witnesses; this has led some modern readers to
reject them all as examples of “the notorious medieval tendency to inflate numbers.”51 But,
as Rosemary Horrox has said, “if the figures are exaggerated, they are not meaningless.”52 All
witnesses agree that the proportion of a city population that fell sick when the Black Death
arrived was so high as to be unheard-of, and that only a few of those who showed symptoms
recovered. It is now possible to supplement anecdotal evidence with numerical evidence for
some places and groups.53 Archaeologists have helped with excavations of cemeteries,
confirming some extraordinary mortality in densely packed cities like Florence, in numbers
that make the 14th century estimates look much closer to the truth than we used to think.
An overall loss of between 35–50% of the human population in the pandemic of 1347–53
is now considered conservative. 54
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RATS AND OTHER ANIMALS

Scientists find that the bubonic plague, rather inefficiently, generally requires two fleas and
two rodents to infect a human being. But Black Death sources, as mentioned, include no rats
or fleas.55 Historians must beware of dismissing this evidence by making excuses that our
forebears were just really dirty and did not notice dead vermin. What iron determination
would it have taken to ignore “the sudden death of thousands, even millions, of rats falling
from rafters, littering buildings, streets and lanes, not only in 1348, but in numerous other
plagues until the nineteenth century”56? Yet, no contemporary report of the Black Death
mentions rodents in Europe, the Middle East, Asia or Africa. No rats, mice, voles, bats, squir-
rels or any other rodents appear in eye-witness accounts of the medieval disease.
The absence of medieval rats is more striking because witnesses listed many other animal

except rodents in their narratives of the Great Mortality, including pigs, dogs, cats, domestic fowl
and wild birds, horses, cattle and sheep.57 There are many reports of other species (not rodents)
dying in impressive numbers during the Black Death. This does not mean it couldn’t have been
bubonic plague – other species58 can also catch Yersinia pestis – but it makes the absence of ro-
dents more noticeable. Historians must confront the primary evidence in its silence. It is not suf-
ficient to suggest that even the privileged classes of Europe were so inured to the presence of rats
that they could fail to see heaps of them dead in the streets and cloisters.
SEASON AND DURATION

Y. pestis is a disease chiefly of hot places – India, Africa, the American Southwest – which is
most active in those regions in the winter.59 The Black Death appears to have made no im-
pact in southeast Asia, sub-Saharan Africa or other regions that now report bubonic plague.60

Instead, it was as dramatic in northern Europe as in the Mediterranean or the Middle East.61

While it might arrive at any time, in most parts of Europe, it did its worst in the summer and
faded away as the weather cooled.62

Witnesses of the 14th century also said that the disease, when it took hold in a town, might
burn brightly for three to six months, but did not become endemic. When the bubonic
plague appears to go dormant in the summer, it returns again in the cooling autumn; but
the Black Death left town after some months, and did not return for years.63
SUMMARY

These seven points of comparison give historians reason to wait before embracing a diagnosis.
The old disease moved as fast and as far as human beings –much faster and further than is nor-
mal for rodents. It had an incubation period that may have been weeks, even a month. Vic-
tims sometimes died without marked symptoms; most displayed a variety of symptoms that
might (or might not) include bubos, fever or coughing blood. The disease appeared to pass
from one person to another. It had extremely high morbidity and mortality rates and was in-
tensely contagious. Other animals might die in large numbers in the same period, but no me-
dieval witness (in Europe or elsewhere) mentioned rodents. The medieval disease thrived in
the summer, and in cold regions. After some months, it disappeared for years. The modern
disease differs in each of those points. The more research is done, the more this is confirmed.

Ockham’s Razor

As scientists examine the molecular structures and genetic history of Yersinia pestis, various
mutations have been discovered, and others are suspected.64 For a disease to jump from
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one species to another usually requires a mutation.65 To change from an endemic disease of
one species to an epidemic disease in another, an organism must mutate at least once, prob-
ably twice (concerning both host and transmission). For an epidemic disease to disappear re-
quires another change. No historian who accepts evolutionary biology will argue that the
Black Death was created ex nihilo in the 1330s and miraculously extinguished in the 17th
century; mutations are indicated. But to explain the substantial differences between bubonic
plague and the 14th-century epidemic, the number of mutations that must be posited is re-
markable – and they must be posited chiefly so that we can hold fast to the diagnosis of
Yersinia. This seems to ask urgently for the application of Ockham’s Razor: “plurality must
not be posited without necessity.” William of Ockham, who died in the Black Death, fre-
quently invoked this principle of logical reasoning, sometimes called the Law of Economy.
The simplest explanation consistent with the known facts, in this case an explanation that
does not require a baker’s dozen of hypothetical mutations, should be preferred.
For teaching historians, the Black Death can be an opportunity to show students how ar-

chaeology, microbiology, immunology, epidemiology and scores of other disciplines con-
tribute to our understanding of the human past. But we should not treat our own material
with contempt, or we will have failed our discipline and our students. Historians are uniquely
qualified to assess the value and analyse the content of medieval primary sources and should
not allow the glamour of science to make us forget our own expertise. Those who become
too fervently attached to a theory must ignore any witness who stubbornly refuses to support
that theory, as when Ole Benedictow argues that Boccaccio’s famous description of the
symptoms of the Black Death must be wrong, because it does not match the data on Y.
pestis.66 While the testimony of medieval witnesses is sometimes emotional, historians must
weigh their credibility on a fair scale. Despising evidence that doesn’t agree with our theories
is not the way forward, in science or in history.
This is a time for our usual healthy skepticism, as well as careful research: let’s wait until

scientists can agree with each other, in conclusions that can be reconciled with the primary
sources, before we teach students that we know what caused the Black Death.
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Introduction

The onset of the Black Death, was described
by Giovanni Boccaccio (1313-1375).

I say, then, that the years of the beatific incarnation of the Son of God had
reached the tale of one thousand three hundred and forty eight, when in
the illustrious city of Florence, the fairest of all the cities of Italy, there
made its appearance that deadly pestilence, which, whether disseminated
by the influence of the celestial bodies, or sent upon us mortals by God in
His just wrath by way of retribution for our iniquities, had had its origin
some years before in the East, whence, after destroying an innumerable
multitude of living beings, it had propagated itself without respite from
place to place, and so calamitously, had spread into the West.

In Florence, despite all that human wisdom and forethought could devise
to avert it, as the cleansing of the city from many impurities by officials
appointed for the purpose, the refusal of entrance to all sick folk, and the
adoption of many precautions for the preservation of health; despite also
humble supplications addressed to God, and often repeated both in public
procession and otherwise by the devout; towards the beginning of the
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spring of the said year the doleful effects of the pestilence began to be
horribly apparent by symptoms that shewed as if miraculous.

Not such were they as in the East, where an issue of blood from the nose
was a manifest sign of inevitable death; but in men a women alike it first
betrayed itself by the emergence of certain tumors in the groin or the
armpits, some of which grew as large as a common apple, others as an
egg, some more, some less, which the common folk called gavoccioli.
From the two said parts of the body this deadly gavocciolo soon began to
propagate and spread itself in all directions indifferently; after which the
form of the malady began to change, black spots or livid making their
appearance in many cases on the arm or the thigh or elsewhere, now few
and large, then minute and numerous. And as the gavocciolo had been
and still were an infallible token of approaching death, such also were
these spots on whomsoever they shewed themselves. Which maladies
seemed set entirely at naught both the art of the physician and the virtue
of physic; indeed, whether it was that the disorder was of a nature to defy
such treatment, or that the physicians were at fault - besides the qualified
there was now a multitude both of men and of women who practiced
without having received the slightest tincture of medical science - and,
being in ignorance of its source, failed to apply the proper remedies; in
either case, not merely were those that covered few, but almost all within
three days from the appearance of the said symptoms, sooner or later,
died, and in most cases without any fever or other attendant malady.

Moreover, the virulence of the pest was the greater by reason the
intercourse was apt to convey it from the sick to the whole, just as fire
devours things dry or greasy when they are brought close to it, the evil
went yet further, for not merely by speech or association with the sick was
the malady communicated to the healthy with consequent peril of common
death; but any that touched the clothes the sick or aught else that had
been touched, or used by these seemed thereby to contract the disease.

So marvelous sounds that which I have now to relate, that, had not many,
and I among them, observed it with their own eyes, I had hardly dared to
credit it, much less to set it down in writing, though I had had it from the
lips of a credible witness.

I say, then, that such was the energy of the contagion of the said
pestilence, that it was not merely propagated from man to mail, but, what
is much more startling, it was frequently observed, that things which had
belonged to one sick or dead of the disease, if touched by some other
living creature, not of the human species, were the occasion, not merely of
sickening, but of an almost instantaneous death. Whereof my own eyes
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(as I said a little before) had cognisance, one day among others, by the
following experience. The rags of a poor man who had died of the disease
being strewn about the open street, two hogs came thither, and after, as is
their wont, no little trifling with their snouts, took the rags between their
teeth and tossed them to and fro about their chaps; whereupon, almost
immediately, they gave a few turns, and fell down dead, as if by poison,
upon the rags which in an evil hour they had disturbed.

In which circumstances, not to speak of many others of a similar or even
graver complexion, divers apprehensions and imaginations were
engendered in the minds of such as were left alive, inclining almost all of
them to the same harsh resolution, to wit, to shun and abhor all contact
with the sick and all that belonged to them, thinking thereby to make each
his own health secure. Among whom there were those who thought that
to live temperately and avoid all excess would count for much as a
preservative against seizures of this kind. Wherefore they banded together,
and dissociating themselves from all others, formed communities in houses
where there were no sick, and lived a separate and secluded life, which
they regulated with the utmost care, avoiding every kind of luxury, but
eating and drinking moderately of the most delicate viands and the finest
wines, holding converse with none but one another, lest tidings of sickness
or death should reach them, and diverting their minds with music and such
other delights as they could devise. Others, the bias of whose minds was
in the opposite direction, maintained, that to drink freely, frequent places
of public resort, and take their pleasure with song and revel, sparing to
satisfy no appetite, and to laugh and mock at no event, was the sovereign
remedy for so great an evil: and that which they affirmed they also put in
practice, so far as they were able, resorting day and night, now to this
tavern, now to that, drinking with an entire disregard of rule or measure,
and by preference making the houses of others, as it were, their inns, if
they but saw in them aught that was particularly to their taste or liking;
which they, were readily able to do, because the owners, seeing death
imminent, had become as reckless of their property as of their lives; so
that most of the houses were open to all comers, and no distinction was
observed between the stranger who presented himself and the rightful
lord. Thus, adhering ever to their inhuman determination to shun the sick,
as far as possible, they ordered their life. In this extremity of our city's
suffering and tribulation the venerable authority of laws, human and
divine, was abased and all but totally dissolved for lack of those who
should have administered and enforced them, most of whom, like the rest
of the citizens, were either dead or sick or so hard bested for servants that
they were unable to execute any office; whereby every man was free to do
what was right in his own eyes.
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Not a few there were who belonged to neither of the two said parties, but
kept a middle course between them, neither laying t same restraint upon
their diet as the former, nor allowing themselves the same license in
drinking and other dissipations as the latter, but living with a degree of
freedom sufficient to satisfy their appetite and not as recluses. They
therefore walked abroad, carrying in the hands flowers or fragrant herbs or
divers sorts of spices, which they frequently raised to their noses, deeming
it an excellent thing thus to comfort the brain with such perfumes, because
the air seemed be everywhere laden and reeking with the stench emitted
by the dead and the dying, and the odours of drugs.

Some again, the most sound, perhaps, in judgment, as they were also the
most harsh in temper, of all, affirmed that there was no medicine for the
disease superior or equal in efficacv to flight; following which prescription
a multitude of men and women, negligent of all but themselves, deserted
their city, their houses, their estates, their kinsfolk, their goods, and went
into voluntary exile, or migrated to the country parts, as if God in visiting
men with this pestilence in requital of their iniquities would not pursue
them with His wrath wherever they might be, but intended the destruction
of such alone as remained within the circuit of the walls of the city; or
deeming perchance, that it was now time for all to flee from it, and that its
last hour was come.

Of the adherents of these divers opinions not all died, neither did all
escape; but rather there were, of each sort and in every place many that
sickened, and by those who retained their health were treated after the
example which they themselves, while whole, had set, being everywhere
left to languish in almost total neglect. Tedious were it to recount, how
citizen avoided citizen, how among neighbors was scarce found any that
shewed fellow-feeling for another, how kinsfolk held aloof, and never met,
or but rarely; enough that this sore affliction entered so deep into the
minds of men a women, that in the horror thereof brother was forsaken by
brother nephew by uncle, brother by sister, and oftentimes husband by
wife: nay, what is more, and scarcely to be believed, fathers and mothers
were found to abandon their own children, untended, unvisited, to their
fate, as if they had been strangers. Wherefore the sick of both sexes,
whose number could not be estimated, were left without resource but in
the charity of friends (and few such there were), or the interest of
servants, who were hardly to be had at high rates and on unseemly terms,
and being, moreover, one and all, men and women of gross
understanding, and for the most part unused to such offices, concerned
themselves no further than to supply the immediate and expressed wants
of the sick, and to watch them die; in which service they themselves not
seldom perished with their gains. In consequence of which dearth of



8/14/2020 Internet History Sourcebooks Project

https://sourcebooks.fordham.edu/source/boccacio2.asp 5/7

servants and dereliction of the sick by neighbors, kinsfolk and friends, it
came to pass-a thing, perhaps, never before heard of-that no woman,
however dainty, fair or well-born she might be, shrank, when stricken with
the disease, from the ministrations of a man, no matter whether he were
young or no, or scrupled to expose to him every part of her body, with no
more shame than if he had been a woman, submitting of necessity to that
which her malady required; wherefrom, perchance, there resulted in after
time some loss of modesty in such as recovered. Besides which many
succumbed, who with proper attendance, would, perhaps, have escaped
death; so that, what with the virulence of the plague and the lack of due
attendance of the sick, the multitude of the deaths, that daily and nightly
took place in the city, was such that those who heard the tale-not to say
witnessed the fact-were struck dumb with amazement. Whereby, practices
contrary to the former habits of the citizens could hardly fail to grow up
among the survivors.

It had been, as to-day it still is, the custom for the women that were
neighbors and of kin to the deceased to gather in his house with the
women that were most closely connected with him, to wail with them in
common, while on the other hand his male kinsfolk and neighbors, with
not a few of the other citizens, and a due proportion of the clergy
according to his quality, assembled without, in front of the house, to
receive the corpse; and so the dead man was borne on the shoulders of
his peers, with funeral pomp of taper and dirge, to the church selected by
him before his death. Which rites, as the pestilence waxed in fury, were
either in whole or in great part disused, and gave way to others of a novel
order. For not only did no crowd of women surround the bed of the dying,
but many passed from this life unregarded, and few indeed were they to
whom were accorded the lamentations and bitter tears of sorrowing
relations; nay, for the most part, their place was taken by the laugh, the
jest, the festal gathering; observances which the women, domestic piety in
large measure set aside, had adopted with very great advantage to their
health. Few also there were whose bodies were attended to the church by
more than ten or twelve of their neighbors, and those not the honorable
and respected citizens; but a sort of corpse-carriers drawn from the baser
ranks, who called themselves

becchini and performed such offices for hire, would shoulder the bier, and
with hurried steps carry it, not to the church of the dead man's choice, but
to that which was nearest at hand, with four or six priests in front and a
candle or two, or, perhaps, none; nor did the priests distress themselves
with too long and solemn an office, but with the aid of the becchini hastily
consigned the corpse to the first tomb which they found untenanted. The
condition of the lower, and, perhaps, in great measure of the middle ranks,
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of the people shewed even worse and more deplorable; for, deluded by
hope or constrained by poverty, they stayed in their quarters, in their
houses where they sickened by thousands a day, and, being without
service or help of any kind, were, so to speak, irredeemably devoted to the
death which overtook them. Many died daily or nightly in the public
streets; of many others, who died at home, the departure was hardly
observed by their neighbors, until the stench of their putrefying bodies
carried the tidings; and what with their corpses and the corpses of others
who died on every hand the whole place was a sepulchre.

It was the common practice of most of the neighbors, moved no less by
fear of contamination by the putrefying bodies than by charity towards the
deceased, to drag the corpses out of the houses with their own hands,
aided, perhaps, by a porter, if a porter was to be had, and to lay them in
front of the doors, where any one who made the round might have seen,
especially in the morning, more of them than he could count; afterwards
they would have biers brought up or in default, planks, whereon they laid
them. Nor was it once twice only that one and the same bier carried two
or three corpses at once; but quite a considerable number of such cases
occurred, one bier sufficing for husband and wife, two or three brothers,
father and son, and so forth. And times without number it happened, that
as two priests, bearing the cross, were on their way to perform the last
office for some one, three or four biers were brought up by the porters in
rear of them, so that, whereas the priests supposed that they had but one
corpse to bury, they discovered that there were six or eight, or sometimes
more. Nor, for all their number, were their obsequies honored by either
tears or lights or crowds of mourners rather, it was come to this, that a
dead man was then of no more account than a dead goat would be to-day.

From Boccaccio,

TheDecameron,. M. Rigg, trans. (London: David Campbell, 1921), Vol. 1,
pp. 5-11
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In the years before English settlers established the 
Plymouth colony (1616–1619), most Native Americans liv-
ing on the southeastern coast of present-day Massachu-
setts died from a mysterious disease. Classic explanations 
have included yellow fever, smallpox, and plague. Chicken-
pox and trichinosis are among more recent proposals. We 
suggest an additional candidate: leptospirosis complicated 
by Weil syndrome. Rodent reservoirs from European ships 
infected indigenous reservoirs and contaminated land and 
fresh water. Local ecology and high-risk quotidian prac-
tices of the native population favored exposure and were 
not shared by Europeans. Reduction of the population may 
have been incremental, episodic, and continuous; local 
customs continuously exposed this population to hyperen-
demic leptospiral infection over months or years, and only 
a fraction survived. Previous proposals do not adequately 
account for signature signs (epistaxis, jaundice) and do not 
consider customs that may have been instrumental to the 
near annihilation of Native Americans, which facilitated suc-
cessful colonization of the Massachusetts Bay area.

Retrospective studies have inherent, sometimes insur-
mountable, biases, but speculation on past events by 

historians and anthropologists is commonplace and offers 
grist for future studies. We offer an alternative hypothesis 
for the cause of an epidemic among Native Americans in 
the years immediately before the arrival of the Pilgrims in 
Massachusetts. During 1616–1619, many persons died of a 
disease that presumably spared nearby European fi shermen 
and traders (1). The more severe manifestations were fe-

ver, headache, epistaxis, jaundice, and skin lesions. Specu-
lations as to the cause have included plague, yellow fever, 
and smallpox (2–7), as well as infl uenza, chickenpox, ty-
phus, typhoid fever, trichinosis, cerebrospinal meningitis, 
and syndemic infection of hepatitis B virus (HBV) and hep-
atitis D virus (HDV) (Table 1) (6–11). We propose another 
disease: leptospirosis, accompanied by Weil syndrome. 
With its more severe manifestations, this syndrome is con-
sistent with available clinical information, the nidality of 
Leptospira organisms, the introduction of rodent reservoirs, 
and the presence of favorable ecologic niches. Practices of 
the local population placed it repeatedly in high-risk expo-
sures to epidemic and hyperendemic environments.

Epidemiology
The limited information available notes the follow-

ing clinical manifestations of the illness: headache and fe-
ver with visible signs of epistaxis and jaundice. Mode of 
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Table 1. Summary of published interpretations suggesting or 
discounting possible causes of an epidemic among Native 
Americans, New England, 1616–1619* 
Cause Suggested Discounted
Yellow fever Webster (2) Cook (1), Williams (3),

Carter (4), Bratton (6)
Plague Williams (3) Carter (4), Hoornbeek 

(5), Bratton (6), Crosby 
(9)

Influenza Carter (4)

Smallpox Bratton (6), Holmes 
(7)

Cook (1), Webster (2),
Williams (3),

Hoornbeek (5)
Chickenpox Hoornbeek (5),

Cronon (10)
Bratton (6)

Typhus Lescarbot (11) Williams (3), Bratton (6)
HBV/HDV Speiss and Speiss (8)
Leptospirosis This study 
*HBV, hepatitis B virus; HDV, hepatitis D virus. 
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transmission was not known. Weather and seasonality are 
unknown, although tree ring data suggest greater than av-
erage rainfall in eastern Massachusetts during 1615–1625 
(12). The duration of the epidemic (or epidemics) report-
edly ranged from 3 to 6 years. Estimated death rates (which 
lack reliable numerator and denominator data) range from 
one third of the local population to as high as 90% (1,13). 
The Patuxet (Plimouth) Native American village was se-
verely depopulated (14). Referring to conditions along 
the Newfoundland and Maine coasts, where some believe 
the epidemic may have originated, Pierre Biard, a Jesuit 
missionary, noted: “They [the Indians] are astonished and 
often complain that since the French mingle and carry on 
trade with them, they are dying fast, and the population is 
thinning out” (15). In New England, Smith noted “three 
plagues in three years successively neere two hundred 
miles along the coast” of southern Massachusetts to Cape 
Cod and inland for 15 miles (16). Bennett suggested a 50–
60-mile interior extension, which corresponds to the area of 
native corn horticulture (17).

By 1616, several subtribes of the Wampanoag (Poka-
noket) Nation were living between the present-day borders 
of eastern Rhode Island and southeastern Maine (Figure 1). 
The Patuxet village was localized to an area in and around 
Plymouth harbor (Figure 2). Demographers and historians 
disagree about the total size of the Wampanoag Nation, 
but Salisbury considers an estimate of 21,000–24,000 as 
“not unrealistic for this region” (13). Gookin also estimated 
3,000 men living in Massachusetts before the epidemic (18), 
which when extrapolated for family size is consistent with 
Salisbury’s overall estimate. Salisbury estimated that the 
size of the Patuxet tribe before the epidemic was 2,000.

No estimates are available of the number of Portuguese, 
Breton, and Bristol fi shermen; Basque whalers; French fur 
traders; or English codders who had established a presence 
on the North Atlantic coast since the early sixteenth century 
(10). In 1578, an observer noted 100 Spanish sails, 20–30 
Basque whalers, ≈150 French and Breton fi shing ships, and 
50 English sails along the coast of Newfoundland (19). 
English traders and fi shermen had daily contact with indig-
enous persons but lived on ships or in segregated enclaves 
on land where salt-dried codfi sh stations (favored by the 
English) were built along Massachusetts Bay.

Ecology
Indigenous ecology was cataloged in 1604 when hun-

dreds of coastal plants, trees, and animals (but not “ver-
mine”) were described (20). Before 1620, there were no 
peridomiciliary animals except for small dogs and mice 
(10), although other rodents (e.g., squirrels) were com-
mon. Precolonization and postcolonization English written 
accounts do not mention rats, the numbers of which may 
have been infl uenced by the presence of cats, but aboard 

ships rats must have been common. An earlier explorer 
noted “Tant qu’on eut des cuirs on ne s’avisa point de 
faire la guerre aux rats…” (“As long as there is a cargo of 
skins, it makes no sense to kill the rats.”) (11). The black 
rat (Rattus rattus) was common in coastal England at the 
time (yet to be displaced by the brown rat [R. norvegicus] 
nearly 100 years later) (21); the black rat and mice were 
universal companions on ships and must have established 
themselves early on the coastal mainland, seeking harbor-
age in and around Native American households. Once es-
tablished, rats and mice would become chronic carriers of 
disease agents, contaminating water and soil and infecting 
other commensal rodents (e.g., the local mouse Peromy-
scus leucopus) and other mammals. Fresh and stored food 
items such as maize, beans, squash, pumpkin, roots, nuts, 
berries, meat, fi sh, and shellfi sh, were also susceptible to 
leptospiral contamination.

Previous Explanations
One hundred years ago, Williams collected all known 

information about the epidemic in an article that included 
23 primary references, 22 of which contained eyewitness 
accounts or reports (3). He concluded that the disease may 
have been bubonic plague and supported his proposal by 
noting that there were abundant fl eas in Indian dwellings, 
survivors had sores suggestive of buboes, and plague was 
endemic in London during 1606–1611. Eleven of his 23 pri-
mary sources disagreed, as did Carter, who without further 
elaboration stated that he thought the epidemic was infl u-
enza (4). Despite allusions to icterus, Williams discounted 
yellow fever (as did Carter); he also dismissed other febrile 
illnesses with jaundice, yet he cited Gookin from 1674: “I 
have discoursed with old Indians, who were then youths, 
who say that the bodies all over were exceedingly yellow, 
describing it by a yellow garment they showed me, both 
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Figure 1. Native American tribes of southeastern Massachusetts 
in ≈1620. 
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before they died and afterwards.” Trumbull, another eye-
witness, noted that the Indian word for the disease meant 
“a bad yellowing” (3). A recent analysis interpreted it as 
caused by a confl uent form of smallpox (6). Clinical and 
epidemiologic information about classical explanations 
and some of the more recent suggestions are summarized 
in Table 2.

Discussion
The causes of most historical epidemics may never 

be proven. The new science of paleomicrobiology may 
provide some answers, but the question will remain about 
whether a person died of a specifi c disease or with the dis-
ease. However, even when proper evidence is limited, this 
limitation should not dissuade speculation about the causes 
of ancient affl ictions. Our hypothesis is not meant to be a 

defi nite answer but a heuristic for others to criticize and 
explore. Alfred Crosby, one of America’s foremost medi-
cal historians, coined the term “virgin soil epidemics” to 
describe immunologically unexposed populations exposed 
to Old World diseases and cited the 1616–1619 epidemic as 
an example (9). He also proposed that environmental and 
behavioral factors were equally important (22). The Massa-
chusetts epidemic supports this observation, and evidence 
may indicate that “genetic weakness” was not as important 
as the intimate and repeated exposure to an infectious agent 
among the Indians not shared by Europeans.

All previously proposed explanations for the epidemic 
are consistent with an Old World importation into a suscep-
tible population (except for Webster’s, who thought yellow 
fever was of autochthonous origin). Despite its manifes-
tation and subsequent visitations along coastal America 
in later years, yellow fever is not a plausible explanation 
given the routes of the trans-Atlantic slave trade at the time. 
Transportation of the disease, its vector, and human cargo 
from Africa to the New World was limited to the Caribbean 
and Central and South America; little evidence exists that 
any ships visited the New England coast after disembark-
ing slaves (23). Alternative arthropod-borne and other non-
arthropod–borne viral hemorrhagic fevers are even less 
plausible candidates.

Clinical descriptions of other proposed diseases 
(plague, chickenpox, typhus, typhoid fever, and meningi-
tis) are largely inconsistent with the syndrome described 
and were dismissed by Bratton. Citing Oliver Wendell 
Holmes, Sr. (7), Bratton concluded that the disease was 
smallpox, explaining that the confl uent form of pustu-
lar smallpox might mimic jaundice (6). In 1799, Webster 
had discounted smallpox because “the Indians, who were 
perfectly acquainted with the disease [smallpox] after the 
English arrived, always gave a very different account of 
it...” (2). Two diseases not mentioned by Bratton (trichino-
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Figure 2. Plymouth, Massachusetts, harbor showing extensive 
Native American settlement (a sketch by Samuel de Champlain 
from his voyage of 1606).

Table 2. Factors related to some of the postulated causes of an epidemic among Native Americans, New England, 1616–1619* 
Factor Yellow fever Plague Influenza Smallpox Chickenpox Typhus HBV/HDV Leptospirosis
Characteristic signs and symptoms 
 Headache/fever Yes Yes Yes Yes Yes Yes Yes Yes 
 Jaundice Yes No No No No No Yes Yes 
 Hemorrhages Yes Yes No Yes No Yes No Yes 
 Skin lesions† Bruises Buboes No Pustules Rash Rash No Rash
Epidemiologic
 High attack rate Yes Yes Yes Yes‡ Yes Yes Yes Yes 
 High death rate Yes Yes No Yes No Yes Yes Yes 
 Endemic in Europe No Yes Yes Yes Yes Yes No Yes 
 Suitable arthropod vector No Yes NA NA NA Yes NA NA
 Suitable reservoir host No No Yes Yes Yes Yes Yes Yes 
 Native susceptibility Yes Yes Yes Yes Yes Yes Yes Yes 
 European susceptibility Yes Yes Yes No No Yes Yes Yes 
*HBV, hepatitis B virus; HDV, hepatitis D virus; NA, not applicable. 
†Sign mentioned by only 1 person (Thomas Dermer) and possibly referred to another unrelated disease outbreak. 
‡Native Americans only. 
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sis and HBV/HDV infections) are also unlikely. Pigs were 
absent in the New World, and the fi nding of a single pig 
bone in an undated midden makes a most unlikely explana-
tion for the epidemic. Syndemic HBV/HDV infection pre-
supposes aboriginal HBV carriage, HDV importation, and 
(in the opinion of Speiss and Speiss) an enteric mode of 
transmission (8).

In 1886, Adolf Weil originally described a constella-
tion of signs and symptoms that is now eponymic for Weil 
syndrome (his fi rst patient experienced nasenbluten [nose-
bleed] on the second day of illness) (24). Inada and Ido 
identifi ed the causative organism 30 years later (25). Sub-
sequent studies have demonstrated that rodents have high 
rates of leptospiral carriage and shedding (26). Severe (ic-
teric) leptospirosis was also known as infectious jaundice, 
epidemic jaundice, and icto-hemorrhagic fever (27). Early 
outbreaks in the United States were recorded by Neill, in-
cluding a Union Civil War Surgeon General’s report of a 
large number of “hepatic and haematic disorders” estimated 
to have affected >71,000 troops during the War (28).

In 1965, Heath et al. summarized the history of lep-
tospirosis in the United States, analyzing 483 cases re-
ported during 1949–1961 (29,30). Twenty-fi ve percent 
were caused by L. serovar Icterohemorrhagiae. Today, L. 
Icterohemorrhagiae and other serovars (Canicola, Autum-
nalis, Hebdomidis, Australis, and Pomona) are endemic in 
the United States, and isolated instances within the United 
States continue to be reported (31). More recent reports 
from the Centers for Disease Control and Prevention (32,33) 
and ProMED mail (34) demonstrate that leptospirosis is a 
worldwide, reemerging infection with identifi able risk fac-
tors, including immersion in fresh water, exposure to con-
taminated soil, and antecedent heavy rains (35,36). Unlike 
hookworm disease, another Old World soil-borne disease 
that established itself in the more hospitable American 
South, leptospirosis is a more cosmopolitan fellow traveler 
and is still recognized as a zoonosis in New England.

Contemporary medical texts confl ate signs, symp-
toms, and death rates of mild leptospiral infection with 
Weil syndrome, relying on more recent citations in which 
the nature of exposure, duration, and responsible Lep-
tospira spp. are often not known. Interventional measures 
(removal from known sources, prompt diagnosis and 
treatment, and early prevention and control measures) 
may have decreased overall case-fatality rates and limited 
the extent of the outbreaks. Nosebleed is rarely mentioned 
in the recent literature, but “hemorrhages, starting with 
epistaxis” are noted in a 1944 text on tropical diseases, 
which also cites high death rates (32% in Europe and 48% 
in Japan) (27). These surprisingly high death rates in early 
Japanese reports were attributed to repeated intimate ex-
posure to contaminated water by barefooted mine workers 
and rice farmers.

Unlike the European experience, epidemics in Japan 
were rare, and endemic exposures were more common 
(27). A recent population-based seroepidemiologic study 
found leptospiral seropositivity rates of 28% in an annu-
ally fl ooded area of the Amazon basin (37). Leptospira 
spp. were found to cause seasonal outbreaks of a mysteri-
ous disease (tentatively named Andaman hemorrhagic fe-
ver) during periods of rice paddy sowing and harvesting in 
the late 1980s on the Andaman Islands in the Indian Ocean 
(38). Subsequent studies found that leptospiral seroposivity 
was as high as 62.5% (among agricultural workers) in the 
Andaman Islands and that the case-fatality rate was 42.9% 
among hospitalized patients with severe leptospirosis and 
pulmonary symptoms.

Endemicity and subsequent high case-fatality rates, 
similar to those reported from Japan, are consistent with 
a leptospiral etiology for the 1616–1619 epidemic. The 
Patuxets may not have associated sickness with their en-
vironment or traditional ways of living and may have at-
tributed their affl iction to many causes, but not to countless 
exposures and reexposures to the agent. Sporadic, focal 
mini-epidemics may have played out and coalesced into 
what was construed as a single “plague” by outside observ-
ers. Except for more severe cases of liver failure, the most 
common cause of death for leptospirosis (renal or respira-
tory insuffi ciency) would have not been recognized. The In-
dian lifestyle, which included constant exposure to rodents 
and their excreta on land and in water, exposed them to 
the leptospiral life cycle (Figure 3) (39,40). Bare feet were 
common in and around houses. Although a rare portal of 
entry, mucosal exposure may have occurred from ingestion 
of corn buried in the ground in rodent-accessible baskets 
and from rodent-contaminated foods in wigwams (weetas). 
Dermal abrasions offered cutaneous portals of entry. At-
tendance of the ill and burial of the dead (including those 
who died from Weil syndrome) would have attracted others 
who shared local food, water, and camp grounds. It was 
common practice for entire families to enter sweat lodges 
followed by immediate immersion in cooling streams and 
ponds; sweat lodges were considered vivifi ers and cure-alls 
for illnesses, a practice that may have reexposed the already 
ill to contaminated water. Once the spirochete established 
its presence in numerous foci, it survived for months in wa-
ter, mud, and moist soil and caused infection in additional 
mammalian reservoirs. A reduction in the populace may 
have been incremental, episodic, and continuous; daily 
needs and customs may have exposed the Indians to lep-
tospirosis over many months or years, with only a small 
fraction of the population eventually surviving. Suggestions 
that the disease persisted among the Indians after 1619 (per-
haps through 1630) support the premise of endemic nidal-
ity and selective Indian vulnerability. The fate of nearby 
European cod fi shermen is unknown, but they did not share 
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most of the Indians’ risk factors. Boots would have limited 
transmission from fresh water exposures, bathing was not 
a common practice, and work in a saline environment may 
have curtailed transmission. An occasional case of febrile 
illness on board ship would have been attributed to many 
other causes. Disease and death may have occurred among 
the fi shermen but are not recorded.

The exact duration and extent of the epidemic(s) will 
never be known, but our suggestion offers an alternative 
explanation. Persistent leptospiral exposures resulted in 
more severe cases of Weil syndrome and jaundice, a sign 
that would have been reported by observers; the cause of 
death from other (anicteric) leptospiral infection would not 
have been recognized. Our proposal is consistent with the 
historical clinical descriptions, estimated death rates, im-
portation and distribution of its reservoir host, inoculation 
of the agent in multiple suitable nidalities, spread to other 
mammalian reservoirs, hyperendemicity, ecologic factors 
favoring repeated exposure and transmission, and known 
high-risk activities of the indigenous population.

The name Squanto has entered American history and 
folklore as the one of the last of the Patuxets who assisted 
the Pilgrims in 1620. He was one of the few survivors of 
an epidemic that was crucial to the success of the Plymouth 
and Massachusetts Bay colonies because remaining Indi-
ans had little capacity to resist the new settlers. Two years 
later, after having fever and a nosebleed, Squanto died of 
what was then referred to as “the Indean disease.”
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etymologiaetymologia
Cryptococcus gattii
[krip′′ to-kok′əs ga-te-i]

This yeast genus takes its name from the Greek kryptos, hidden, and kokkos, berry. The pathogen has been 
recently recognized as a distinct species that causes infection (with cutaneous, pulmonary, and neurologic 
manifestations) in both humans and animals. The species was named for Italian mycologist Franco Gatti who, 
with Roger Eeckels, described an atypical strain of C. neoformans in the cerebrospinal fl uid of a Congolese Bantu 
boy with cryptococcosis in 1970.

Sources:  Vanbruseghem R, Takashio M. An atypical strain of Cryptococcus neoformans (San Felice) Vuillemin 1894. Part II. 
Cryptococcus neoformans var gattii var. nov. Am Soc Belge Med Trop. 1970;50:695–702; Springer DJ, Chaturvedi V. Projecting 
global occurrence Cryptococcus gattii. Emerg Infect Dis. 2010;16:14–20; Dorland’s illustrated medical dictionary, 31st ed. 
Philadelphia: Saunders Elsevier; 2007. 
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To bis Worshipfull Friend

M . SAMVEL PURCHAS,

Preacher of the Word, at

the Church a little within

Ludgate , London .

Sir,

ITwas the nineteenth of May, before I was 1619

fitted formy discouery,when from Mona- May

biggan I set sayle in an open Pinnace of fiue

tun, for the Iland I told you of. I passed alongst Monhegan

the Coast where I found some antient Planta

tions, not long since populous now vtterly void ;

in other places a remnant remaines, but not free

of sicknesse. Their disease the Plague, for wee

might perceiue the sores of some that had es

caped ,who described the spots ofsuch as vsually

die. When I arriued atmy Sauages natiue Coun

try (finding all dead) I trauelled alongst a daies

iourney Westward, to a place called Nummas

taquyt,where finding Inhabitants, I dispatched

a Messenger a dayes iourney further West, to

Poconaokit which bordereth on the Sea ;whence

came to see me two Kings, attended with a

guard
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Chap. III.

Ofa great mortality that happened amongst the Natives of

New England, neere about tlie time that the English came

there to plant.

IT fortuned some few yeares before the English came to in

habit at new Plimmouth, in New England, that upon some

distast given in the Massachussets bay by Frenchmen, then

trading there with the Natives for beaver, they set upon

the men at such advantage that they killed manie of

* 23 them, burned their shipp, *then riding at Anchor by

an Island there, now called Peddocks Island,1 in mem

ory of Leonard Peddock 2 that landed there, (where many

wilde

in writing his New England's Prospecl,

in 1633, remarks (p. 78), that " Some

have thought they [the Indians] might

be of the dispersed Jews, because some

of their words be near unto the Hebrew;

but by the fame rule they may conclude

them to be some of the gleanings of all

nations, because they have words which

sound after the Greek, Latin, French,

and other tongues."

There is in the Magnalia (book n1.

part iii.) a lengthy but highly charac

teristic passage, in which Mather re

counts the points of resemblance which

the evangelist Eliot saw between the In

dians and " the posterity of the dispersed

and rejected Israelites."

1 Peddock's, or Pettick's, Island, still

so called, is one of the largest islands in

Boston Bay. It lies directly opposite to

George's Island and Hull, from which

last it is separated by a narrow channel,

and is between Weymouth and Quincy

bays, on the east and west. See Shurt-

leff's Description ofBoston, p. 557.

2 Leonard Peddock seems to have

been in the employment of the Council

for New England. In the records of the

Council for the 8th of November, 1622,

is the following entry : " Mr. Thomson

is ordered to pay unto Leo : Peddock

£\o towards his paynes for his last Im-

ployments to New England." Subse

quently, on the 19th os the same month :

" It is ordered that a Letter be written

from the Counsell to Mr. Weston, to de

liver to Leonard Peddock, a boy Native

of New England called papa Whinett

belonging to Abbadakest, Sachem of

Massachusetts, which boy Mr Peddock

is to carry over with him " (Proceedings

of the American Antiquarian Society,

April, 1867, pp, 70, 74)-

Andrew Weston had returned to Eng

land in the Charity, leaving Wessagussett

in September, 1622 {Jupra, 7). He

would
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wilde Anckies1 haunted that time, which hee thought had bin

tame,) distributing them unto 5. Sachems, which were Lords

of the severall territories adjoyninge : they did keepe them so

longe as they lived, onely to sport themselves at them, and

made these five Frenchmen setch them wood and water, Five French-

which is the generall worke that they require of a servant.2 TkSatvaget.

One of these five men, out livinge the rest, had learned so

much of their language as to rebuke them for their bloudy

deede, saying that God would be angry with them for it,

and

would seem to have brought over the

Indian boy in question with him. From

the entry in the records of the Council

for New England, just quoted, it would

appear that Leonard Peddock was in

New England during the summer of

1622. The reserence to him in the text

is additional evidence that Morton was

there at the fame time, and in company

with Weston.

1 This is undoubtedly a misprint for

Auckies, which was a sailor's corrup

tion for Auks. The Great Auk (A lea

impennis) is probably referred to. This

bird, now supposed to be extinct, was

formerly common on the New England

coast. Audubon, writing in 1838, fays:

" An old gunner, residing on Chelsea

Beach, near Boston, told me that he

well remembered the time when the

Penguins were plentiful about Nahant

and some other islands in the bay."

(Am. Ornithological Biog., vol. iv.

p. 316.) Professor Orton, alluding to this

passage, in the American Naturalist

(1869, p. 540), expresses the opinion

that the Razor-billed Auk was the bird

referred to ; but Professor F. W. Put

nam adds, in a foot-note, that "the 'old

hunter ' was undoubtedly correct in his

statement, as we have bones of the spe

cies taken from the shell-heaps of Mar-

blehead, Eagle Hill in Ipswich, and

Plum Island." Dr. Jeffries Wyman

sound them in the shell-heaps at Cotuit.

See Mem. Hist, ofBoston, vol. i. p. 12.

There is an elaborate paper on the

Great Auk, under the title of "The

Garefowl and its Historians," by Pro

fessor Alfred Newton, in the Natural

History Review for 1865, p. 467.

* Morton would seem to be mistaken

in this statement. Between 1614 and

1619 two French vessels were lost on the

Massachusetts coast. One was wrecked

on Cape Cod, and the crew, who suc

ceeded in getting on shore, were most

of them killed by the savages, and

the remainder enflaved in the way de

scribed in the text. Two of these cap

tives were subsequently redeemed by

Captain Dermer (Bradford, p. 98). The

other vessel was captured by the savages

in Boston Bay, and burned. This is the

vessel referred to by Morton as riding at

anchor off Peddock's Island. The cir

cumstances of the capture are described

in Phinehas Pratt's narrative (iv. Mass.

Hist. Coll.,vol iv. pp. 479, 489). All the

crew, he fays, were killed, and the ship,

aster grounding, was burned. Pratt's

statement is distinct, and agrees with

Bradford's, that the captives among the

Indians were the survivors from the ves

sel wrecked on Cape Cod, not from that

captured in Boston Bay.
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and that hee would in his displeasure destroy them ; but

the Salvages (it seemes boasting of their strenght,) replyed

and sayd, that they were so many that God could not kill

them.1

The p/a^ue But contrary wise, in short time after the hand of God

sa™. "" s"" fell heavily upon them, with such a mortall slroake that they

died on heapes as they lay in their houses ; and the living,

that were able to shift for themselves, would runne away and

let them dy, and let there Carkases ly above the ground

without buriall. For in a place where many inhabited,

there hath been but one left a live to tell what became of the

TheiMngenot rest; the livinge being (as it seemes) not able to bury the

jjj?*™7 dead, they were left for Crowes, Kites and vermin to pray

upon. And the bones and skulls upon the severall places

of their habitations made such a spectacle after my com-

ming into those partes, that, as I travailed in that For

rest

1 Pratt's account of this survivor their unburied carcases ; and they that

among the French crew is to be found were left alive were smitten into awful

in iv. Mass. Hist. Coll., vol. iv. pp. 479, and humble regards of the English by

489. He says that "one of them was the terrors which the remembrance ofthe

wont to read much in a book (some fay Frenchman's prophecy had imprinted on

it was the New Testament)- and that the them."

Indians enquiring of him what his book Pratt, whom Mather followed, claims

said, he told them it did intimate that to have derived his knowledge of these

there was a people like French men that events during the winter of 1622-3 di-

would come into the country and drive rectly from savages concerned in them,

out the Indians." The account given by The probability is that the tradition of

Mather (Magnolia, B. 1. ch. ii. § 6) is the French captive, and his book and

curiousty like that in the text. After prophecy, was a common one among the

quoting the substance of Pratt's state- settlers both at Plymouth and about

ment he adds : " These infidels then Boston Bay. Pratt apparently had a

blasphemously replied, ' God could not habit, as he grew old, of appropriating

kill them ; ' which blasphemous mistake to his own account many of the earlier

was confuted by a horrible and unusual and more striking incidents of colonial

plague, whereby they were consumed in history. (Mather's Early New Eng-

such vast multitudes that our first plant- land, p. 17.)

ers found the land almost covered with
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rest nere the Massachussets, it seemed to mee a new found

Golgatha.

* But otherwise, it is the custome of those Indian * 24

people to bury their dead ceremoniously and carefully,

and then to abandon that place, because they have no

desire the place should put them in minde of mortality : and

this mortality was not ended when the Brownists of new

Plimmouth were setled at Patuxet in New England : and

by all likelyhood the sicknesse that these Indians died of

was the Plague, as by conference with them since my arrivall

and habitation in those partes, I have learned.1 And by this

meanes

1 The mysterious pestilence, which in

the years i6i6--and 1617 swept away

the New England Indians from the Pe-

nobseot to Narragansett Bay, is mentioned

by all the earlier writers, and its char

acter has recently been somewhat dis

cussed. There can be no doubt that it

practically destroyed the tribes, espe

cially the Massachusetts and the Pokano-

kets, among which it raged. The former

were reduced from a powerful people,

able, it is said, to muster three thousand

warriors, to a mere remnant a few hun

dred strong. The Pokanokets were in

some localities, notably at Plymouth,

actually exterminated, and the country

left devoid of inhabitants (1. Mass. Hist.

Coll., vol. i. p. 148 ; Young's Chron. of

Pi/g., p. 183). Winflow gave a descrip

tion of the desolation created by this

pestilence, and of the number of the un-

buried dead, very like that in the text

(Young's Chron. ofPilg.,pp. 183, 206).

On this subject, see also, Bradford, pp.

102, 325 ; Johnson, p. 16 j Wood's Prof-

peft, p. 72 ; in. Mass. Hist. Coll., vol.

vi. p. 57.

No definite conclusion as to the nature

of this pestilence has been reached by

medical men. It has been suggested that

it was the yellow-fever (Palfrey, vol. i.

p. 99, «). As, however, it raged equally

in the depth of the severest winter as

in summer, this could not have been

the casse (in. Mass. Hist. Coll., vol. vi.

p. 57 ; Bradford, p. 325). Other mod

ern medical authorities have inclined

to the opinion that it was a visitation

of small-pox (Dr. Holmes in Mass.

Hist. Soc., Low. Inst. Left., 1869., p.

261 ; Dr. Green"s Centennial Address

before the Mass. Med. Soc., June 7, 1881,

p. 12). In support of this hypothesis

Captain Thomas Dermer is quoted, who,

sailing along the coast in 1619-20, wrote

"we might perceive the sores of some

that had escaped, who described the

spots of such as usually die " (Purchas,

vol. iv. p. 1778). On the other hand,

none of the contemporaneous writers

who speak of the disease ever call it the

small-pox, though all of them were per

fectly familiar with small-pox, and a very

large portion of them probably bore its

marks. Dermer speaks of it as " the

plague." Bradford, when the fame pest

ilence raged on the Connecticut, de

scribed it as " an infectious sever." Dr.

Fuller, the first New England physician,

then died cf it (Bradford, p. 314). He

could
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2 Sam. 24.

meanes there is as yet but a small number of Salvages in

New England, to that which hath beene in former time, and

the place is made so much the more fitt for the Englisli

Nation to inhabit in, and erect in it Temples to the glory

of God.

Chap. IV.

Of their Houses and Habitations.

THe Natives of New England are accustomed to build

them houses much like the wild Irish ; they gather

Poles in the woodes and put the great end of them in the

ground, placinge them in forme of a circle or circumference,

and, bendinge the topps of them in forme of an Arch, they

bind them together with the Barke of Walnut trees, which

is wondrous tuffe, so that they make the fame round

* 25 on the Topp * for the smooke of their fire to assend

and

could not but have been familiar with

the small-pox and its symptoms ; and it

would seem most improbable that he

should have died of that disease among

his dying neightors, and not have known

what was killing him. Moreover, in

1633-4 the small-pox did rage among

the Indians, and Bradford, in giving a

fearfully graphic account of its ravages,

adds, "they [the Indians] fear it more

than the plague." Josielyn also draws

the fame distinction, saying (Two Voy

ages, p. 123) : " Not long before the

Englifh came into the country, hap

pened a great mortality amongst [the

Indians]; especially where the English

afterwards planted, the East and North

ern parts were fore smitten by the con

tagion ; first by the plague, afterwards,

when the English came, by the small

pox."

It would seem, therefore, that the pes

tilence of 1616-7 was clearly not the

small-pox. More probably it was, as

Bradford fays, " an insectious fever,"

or some form of malignant typhus, due

to the wretched sanitary condition of the

Indian villages, which had become over

crowded, owing to that prosperous con

dition of the tribes which Smith describes

as existing at the time of his visit to the

coast in 1614 (m. Ma/s. Hist. Coll., vol.

vi. p. 109).
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