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PREFACE

THE BLACK DEATH AND EBOLA:
ON THE VALUE OF COMPARISON

MONICA H. GREEN

It was as if the voice of existence in the world had called out for
oblivion and restriction, and the world had responded to its call.

Ibn Khaldun, d. 1406

THE ESSAYS THAT make up Pandemic Disease in the Medieval World:
Rethinking the Black Death grew out of dialogue first begun in 2009. The
volume itself began to come together in the spring of 2013 and was sent
to press a year later. Little did we know that by the time the volume would
appear in November 2014, the world’s relationship to epidemic infec-
tious disease would have taken such an abrupt turn. At the time of this
writing, the 2014 West African Ebola epidemic has already caused over
twenty-one thousand cases and taken over eight thousand lives.! Declared
a Public Health Emergency of International Concern on August 8, 2014
by the World Health Organization (WHO), the Ebola outbreak prompted
a United Nations (UN) Security Council meeting several weeks later. At
that session on September 18, the resulting UN resolution called the out-
break a “threat to international peace and security,” garnering the highest
level of support in the history of the organization. The West African Ebola
outbreak has disrupted the economies and trade relations of countries in
West Africa and beyond. It has decimated the already strained healthcare
personnel of the three most affected countries. It has left hundreds of chil-
dren orphaned and disrupted the education and welfare of many thou-
sands more. For the families whose loved ones make up those statistics,
no relativizing of numbers can offer solace. From the perspective of the
devastated countries of Guinea, Sierra Leone, and Liberia, the Tunisian
historian Ibn Khaldun's bleak assessment of the world after the Black
Death could just as well have been written today.

I 1 will refer to this as the 2014 outbreak, even though evidence suggests it began in
late 2013 and, at the time of writing, gives every sign of continuing well into 2015.

THE MEDIEVAL GLOBE 1 (2014) pp. iX-XX



X PREFACE

Plague is not Ebola Virus Disease. Many of the easy parallels that were
drawn in the popular press in mid-2014 between the unfolding Ebola
outbreak and the medieval Black Death were exaggerated or careless. In
several respects, Ebola is better compared to other diseases. The current
Ebola epidemic has brought back memories of the 2002-2003 SARS epi-
demic, whose intercontinental spread was also abetted by airline travel; or
the ongoing HIV/AIDS pandemic, which has been surrounded by intense
debates about drug development and ethical provision of treatment.
In its mode of transmission via human bodily fluids, Ebola is similar to
cholera, though this virus is fragile in the extreme compared to the hardy
bacterium, which thrives in open brackish water. In its current form—a
virus passing directly from one human to another—Ebola more closely
resembles smallpox, which made its zoonotic leap into humans several
thousand years ago. Nevertheless, with comparable case fatality rates and
rapid progress from infection to death, plague and Ebola elicit a terror few
other infectious diseases have produced. With this re-issue of our essays
in book form, it will be good to set the Black Death—or really, the Sec-
ond Plague Pandemic in all its immensity—into a larger context. And in
that task, comparisons with the current Ebola outbreak are indeed useful,
both for better understanding our collective past and for anticipating our
common future.

If a Tree Falls? Invisible Pandemics

In August through October of 2014, dire predictions of Ebola’s exponen-
tial growth were being made on the basis of mathematical modeling. One
particularly alarming model, released 23 September, predicted that the
epidemic might reach 1.4 million cases by January 2015, in Sierra Leone
and Liberia alone (Meltzer et al. 2014). Similarly, predictions of exported
cases—fueled by the documented transfer of the disease to Nigeria
late in July, followed by a similar case that reached the United States in
September—raised fears of outbreaks not simply elsewhere in Africa, but
in large population centers in Asia and Latin America, which might not
have the public health infrastructure to identify and contain new cases.
The West African Ebola epidemic has not, as of this writing, become a
pandemic. But it certainly had the potential to become one. And that is the
more important point.

All pandemics start as local outbreaks. In the case of the West African
Ebola epidemic, it is now understood to have started as early as December
2013 in arural area of Guinea (Baize et al. 2014; Saéz etal. 2014/2015). It
was not until March 2014 that the outbreak was officially acknowledged,
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and then only because the alarum had been raised by local doctors and the
international medical charity, Médecins Sans Frontieres (Doctors Without
Borders), which already had a presence in Guinea to treat HIV/AIDS and
malaria. In the early, “silent” phase of transmission—when deaths were
mounting but no diagnosis had been made to link them to Ebola—the dis-
ease was able to establish itself in three countries.

A major objective of the present volume is to make the radical claim
that the Second Plague Pandemic likely had “silent” phases, too. As awful
as we have always thought the Black Death to be, the essays in this volume
argue that it was likely even worse, because its full geographical or chron-
ological extent had never before been conceptualized. As Robert Hymes
recounts in his essay here, many historians of China have long doubted
whether plague was even present in medieval China. That debate is sure
to continue, but it now has to take seriously the implications of the phy-
logenetics of Yersinia pestis, which point strongly not simply to Y. pestis’s
origins in regions that now fall within China’s western borders, but also to
a sudden evolutionary divergence of the organism around the thirteenth
century. Just as historians of late antiquity have only recently realized how
profound a role plague may have played in weakening the Roman Empire
(see particularly Mitchell 2014), so with the Black Death we now have
reason to suspect that it, too, had periods not simply when it was moving
through wild animal communities with little or no human involvement,
but also periods when it produced human outbreaks that we have failed
to recognize as indications of epidemic disease. As we fully acknowledge
here, to date we have no explanation for how plague might have moved
across central Eurasia in the thirteenth and early fourteenth centuries.?
And its postulated presence in sub-Saharan Africa still demands full inves-
tigation.? But as both Ann Carmichael and Niikhet Varlik show in this vol-
ume, careful gathering and sifting of local historical data can produce evi-
dence suggestive of plague’s stealthy focalization in new ecological niches.

2 Despite the rapid growth of Mongol studies in the past two decades (Biran 2013), the
few scholars who have engaged with the question of plague simply repeat findings from
McNeill 1976 or draw on western sources; an exception is Schamiloglu (1993). Aside
from Buell (2012) (who denies that there were any significant outbreaks of human
plague in Mongol China) and Hymes (in this volume, who asserts that there were
several, pushing their presence back to the thirteenth century), there has as yet been no
engagement with the genetics research on Y. pestis by historians of Central Asia.

3 After these essays originally went to press, I discovered that Gérard Chouin, now at
the College of William and Mary, has taken his earlier suggestions about the possibility
of a Black Death impact in late medieval West Africa and expanded them into a full
research project. See Chouin 2013.
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PREFACE

Relatively speaking, the 2014 Ebola outbreak did not long escape
notice. But what if something like the Ebola outbreak had started a hun-
dred years earlier, before cell phones and satellites and the Internet? We
don’t know how old Ebola Virus Disease is, and have no way of knowing
right now whether it has caused any large-scale human outbreaks prior to
its official biomedical discovery in 1976. We do not have to imagine, how-
ever, the possibility of silent epidemics, or even pandemics. We already
know, from the reconstructed history of the early decades of HIV/AIDS,
how a local disease can become a pandemic—invisibly. HIV/AIDS did
not begin in 1981, when the first study by the Centers for Disease Con-
trol described five cases of unexplained Pneumocystis carinii pneumo-
nia in Los Angeles. Rather, it began in Cameroon around 1920 and spread
soon thereafter to Leopoldville in the Belgian Congo (now Kinshasa in the
Democratic Republic of the Congo) and beyond (Faria et al. 2014). By the
time the first published clinical descriptions appeared in 1981, the virus
had already spread to all five inhabited continents and at least a million
people were already infected.

Animal and Human Origins

Both plague and the 2014 Ebola outbreak reflect our recent understand-
ing that many infectious diseases are of zoonotic origin.* In some cases,
those viruses or microbial pathogens have been long accustomed to
their animal hosts and cause only minimal disease. Once transferred into
humans, however, these viruses or microbes become merciless Kkillers.
Ebola and plague are zoonotics in different senses, of course. Like HIV/
AIDS,® the current West African Ebola outbreak seems to have arisen from
one animal-to-human transfer of the virus, and then took off in a series of
continued human-to-human transfers because of shared practices of care-
taking in the home or preparations for burial (Gire et al. 2014). Plague, in
contrast, can only maintain short bursts of human-to-human transfer and
then only under two conditions: either in the form of septicemic plague,
when certain medical interventions—such as lancing of buboes (see the

4 Morse and colleagues (2012) estimate that roughly 80% of viruses, 50% of bacteria,
40% of fungi, 70% of protozoa, and 95% of helminths that infect human beings are of
zoonotic origin.

5 I am referring here, of course, only to HIV-1, Group M, which has been responsible
for the global pandemic and which, according to current understanding, passed to
humans via a single transmission from a Pan troglodytes troglodytes chimpanzee. On
the Ebola virus, see Baize et al. 2014 and Gire et al. 2014.
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image on p. 230 of this volume)—can transmit the disease from patient to
caretaker; or, as a more common mode, in the form of pneumonic plague,
when the plague bacterium is transferred in aerosolized form from a per-
son with infiltrated lungs to others not yet infected. Needing crowded (and
often cold) conditions, pneumonic plague outbreaks burn out quickly.
However, if we think of plague not as a single organism but as an ecologi-
cal package—the rodent-arthropod-bacterium nexus—then situations
that bring that package into close, commensal relationships with human
populations can create sustained human disease at the population level.
For both diseases, therefore, the potential to tap into human networks
of communication is what allows them to turn from small outbreaks into
widely disseminated diseases.

A study that appeared in September 2014 suggested that Ebola was
likely already present in the animal populations of at least twenty-two
African countries (Pigott et al. 2014). Although not yet definitively proven
as the main transmitters of the Ebola virus, bats are the likeliest sus-
pect (Saéz et al. 2014/2015); as flying animals, their ability to transmit
the disease across wide regions is distinctive. That Ebola was already a
disease “underfoot” across wide swaths of Central Africa was, of course,
already known, a fact underscored by the second outbreak in the Demo-
cratic Republic of the Congo in 2014, which caused sixty-six cases, includ-
ing forty-nine deaths (WHO 2014). However, unnoticed by Pigott and col-
leagues, and by all other accounts of the Ebola outbreak in West Africa
in the summer and fall of 2014, was the fact that studies going back to
the late 1970s already documented that individuals in Liberia and Sierra
Leone carried antibodies to Ebola in their blood. It would seem, therefore,
that Ebola was already widely disseminated in animal populations in sub-
Saharan Africa (including West Africa) prior to 2013, and it is possible for
similar outbreaks to occur so long as animals infected with the virus are
consumed for food.®

Even before extensive genetics studies were done of the Ebola virus
circulating in West Africa, it was noted that the 2014 disease outbreak

6 Van der Waals et al. (1986) and Knobloch et al. (1982), neither of which were cited
by Schoepp et al. (2014), which found nearly comparable levels of seroprevalence
of Ebola antibodies. Cf. Becquart et al. (2010) for a similar study of Gabon based on
samples taken in 2006-08. Importantly, scientists have noted for more than a decade
that major die-offs were occurring from Ebola in primate populations in West Central
Africa; see Muyembe-Tamfum et al. 2012. Saéz et al. (2014/2015), however, found
no evidence of such die-offs in primate or other non-bat populations in the area of
Guinea where the 2014 outbreak is thought to have begun.

xiii
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was different from all previous ones, moving faster and into larger popu-
lations. But this is not because the virus was significantly different from
those strains that had already caused several dozen outbreaks across Cen-
tral Africa since 1976; rather, the 2014 outbreak was different because
Africa was different. In seeking to understand what sparked the initial
zoonotic transfer, questions have been raised as to whether new agri-
cultural practices or other interventions have disrupted ecosystems in
West Africa, making certain kinds of human-animal contact more likely
(Wallace et al. 2014). More significantly, it has been noted that Africa in
2014 was different from Africa in 1976 in that there was greater socio-
economic diversity and new kinds of interconnectivity (Osterholm 2014).
Whereas earlier outbreaks had occurred mostly in isolated rural regions,
where there were few cars or other connections to major population cen-
ters, the 2014 outbreak was characterized by its quick linkage to large
urban areas, which in turn facilitated further spread both near and far.
Plague, too, is now “underfoot” in many regions of the world. How it
came to be so was not (so far as we know) because of transmission by bats,
but because the micro-environments which Yersinia pestis demands—the
rodent-arthropod-bacterium nexus—managed to hook into human net-
works supporting the material exchange of goods (grain, textiles, furs).
That has happened at least three times in history, and (to judge from the
surviving genetic evidence) likely more.” To what extent the three known
plague pandemics—the Justinianic (so-called because it seemed to begin
in 541 CE, during the reign of the Roman emperor Justinian), the Second
Pandemic (commencing with the Black Death), and the Third Pandemic
(commencing in the mid-nineteenth century)—were all magnified in their
intensity by changing climate conditions has not yet been pinned down,
though evidence is mounting for a major climatic element in the first two
cataclysms (Sarris 2012; Campbell 2013; Brooke 2014). But for both the
Justinianic Plague and the Black Death, the climate element did not cause
the pandemics. Rather, it seems to have served as an amplifier of condi-
tions that were already in the making. Even if the dust-veil event of 536
CE, which was followed by several years of cold weather and darkened
skies, can be called the precipitator of the plague epidemics that broke out
around the Mediterranean, that still does not explain how Yersinia pes-
tis had already managed to wend its way from the Qinghai-Tibet Plateau
into nearby territories like the kingdom of Aksum (encompassing parts of

7 See below, pp. 40-41, on the so-called “Angola” strain of Yersinia pestis, and also
pp- 14, 39, 43n21, 199n12, 200n16, and 208n30, on the still unexplained dissemina-
tion of the so-called MEDIEVALIS strain across much of Eurasia.
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modern Yemen, Ethiopia, and neighboring states at the mouth of the Red
Sea), which was one of the main trading hubs linking Indian Ocean trade
with that of the Mediterranean basin in the fifth and sixth centuries (Gebre
Selassie 2011; Seland 2014). Even if the extreme weather that Campbell
(2013) has now documented for the 1340s precipitated the sudden explo-
sion of plague into new European and Mediterranean environments,
and (if we can extrapolate) facilitated the focalization and persistence of
plague in the European Alps as the chill of the Little Ice Age took hold, as
Carmichael suggests in this volume, Hymes (also this volume) suggests
we still must look at the extreme warfare, more than one hundred years
earlier in an entirely different part of the Eurasian continent, to see what
forces nudged Yersinia pestis out of its marmot burrows. And as Harrison
(2012) has documented for plague and several other epidemic diseases
that terrorized the world in the past five hundred years, human networks
of trade have continued to play their role.

Whether climate change has played a role in the two dozen Ebola out-
breaks known to have occurred since 1976 is not at all clear. Neverthe-
less, in assessing the pandemic potential of both diseases, we have to look
to common human practices that facilitate disease transmission and the
ways that local practices can connect to global networks. Seemingly inno-
cent practices of human provision—eating bats or chimpanzees and hunt-
ing marmots, whether for food or for furs—have created conditions ripe
for disease transfer. But those individual circumstances of disease trans-
fer only develop pandemic potential when they are linked to wider net-
works of human exchange.

Comparing Crises

The time is not yet ripe for a historical post-mortem on all we have seen
in terms of political posturing, economic collapse, or human bravery and
compassion in the past few months of the 2014 West African Ebola epi-
demic. Nor was Pandemic Disease in the Medieval World: Rethinking the
Black Death conceived specifically for comparative purposes, since it is
not a general summary of the later medieval plague pandemic. The reader
will find here no definitive estimates of total mortality or rehearsals of
social catastrophe narrated by Boccaccio and his contemporaries. We do
not offer an account of the history of quarantine nor, indeed, do we have
much to say about the history of medical remedies for plague. Rather, we
present this as an opportunity to think through, in a new way, what it really
means for infectious disease to emerge or re-emerge—to move quickly
and widely through human populations which are never (whatever we like
to think to the contrary) wholly divorced from their ecological landscapes.

Xv
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PREFACE

There is an important trend now in historical studies: not only to move
analysis beyond the limits of the nation-state and even the human organ-
ism, but also to move it into deeper time scales. Although some diseases
(like malaria and various kinds of parasites) have likely been with humans
for many millennia (e.g., Webb forthcoming), increasing congregations of
human populations into urban settlements have amplified the impact of
infectious diseases in a shorter timescale, perhaps some 4,000 to 6,000
years, in both the Old World and the New. No definitive shift separates us
from that history of increasing urbanization and the networking of human
communities through long-distance trade. Granted, the revolution in sci-
entific understanding of infectious diseases brought about by the great
late nineteenth-century revelations of germ theory did put us on a whole
new footing with respect to understanding infectious disease. But only
one infectious disease has since been thoroughly eradicated (smallpox).
Malaria and tuberculosis are still high on the list of the world’s killers;
plague, as we have noted, is embedded in the landscapes of four conti-
nents, still regularly producing outbreaks in Madagascar, Peru, Vietnam,
Central Africa, and China; cholera still rears its head in any number of
places, most recently in Haiti and Ghana. And for all of these diseases,
antibiotic resistance is weakening the arsenal of defenses we have. Ebola’s
“small” numbers or (currently) limited geography should not, therefore,
in any way be dismissed. Rather, we should think of this as a real-time les-
son in how local diseases become global.

Recent comparisons of Ebola and plague have often been accompa-
nied by an implicit shudder of horror: “How medieval’” Yes, the practice
of quarantine—so discredited when it was invoked by the Liberian gov-
ernment in August 2014 in its own capital of Monrovia, and implicitly by
many other nations as they closed their borders to travellers from West
Africa and cut off air transport—is medieval in its origins, even if prac-
tices of segregation and exclusion of suspected infectious persons are
much older (Grmek 1980). Yes, the sight of bodies being piled in streets
calls to mind the chilling stories of the Black Death’s devastation. When
Centers for Disease Control director Thomas Frieden described the situ-
ation in West Africa in October 2014 as “something out of Dante,” he can
be forgiven for apparently eliding the description of hell in the Inferno
(which was written more than a quarter century before the arrival of the
Black Death in Europe) with the hellish scenes Dante’s Italian kindred
would describe several decades later.® But this derogatory deployment of

8 Sun et al. 2014: “Frieden had seen plenty of death over the years, but this was far
worse than he expected, a plague on a medieval scale. ‘A scene out of Dante, he called it.”
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“the medieval” does not get us very far. Universities are “medieval,” too, as
are public health regulations, autopsies, and the licensing of medical prac-
titioners. The presence of a highly sophisticated biomedical infrastructure
in the later twentieth century did not stop the HIV/AIDS pandemic from
exploding, and it has not (yet) stopped the current Ebola outbreak. The
journal that gave birth to these essays, The Medieval Globe, was founded
to ask what it means for the Middle Ages to stop being “Other” and to
become knowable. With climate change, among other factors, pushing the
homeostasis of our own world out of balance, the past—which is the only
knowable guide we have to the future—merits revisiting.

% 3k k

My thanks to Robert and Saul Hymes for their very helpful suggestions.
Once again, let me take this opportunity to thank Carol Symes, founding
executive editor of The Medieval Globe, for taking a leap of faith in agree-
ing to let this volume inaugurate the journal. Thanks as well to Simon
Forde and all the production staff at Arc-Medieval Press.

Phoenix, Arizona
13 January 2015
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CAROL SYMES

WHEN A CERTAIN Genoese mariner sailed southward to find the elu-
sive Indies, he was guided by two favorite books. We know one as The
Travels of Marco Polo: the product of a collaboration between that
Venetian merchant-adventurer and his cellmate in a Genoese prison, a
purveyor of popular romances named Rustichello of Pisa. This book was
composed around 1298, in a literary creole designated today as “Franco-
[talian,” but it was soon circulating widely in many different languages
and editions. (There is no “original” text; the copy owned and annotated
by that famous mariner was a later Latin translation.') The other book,
attributed to one Johan (or John) de Mandeville, was published around
the middle of the fourteenth century, in the French dialect then prevalent
in England. It, too, survives in numerous variants, none of which is the
“original” text. In its own time, the former work was often titled Le devise-
ment du monde (The Description of the World), Le livre des merveilles
(The Book of Marvels), or Il milione (The Million). The latter work was
also known as Le livre des merveilles.

Along with their titles, these influential texts share some other salient
characteristics: authorial and linguistic indeterminacy, a tangled history
of transmission and reception, the tendency to imprint ancient imaginar-
ies on a mesh of contemporary fantasy and observation. What were these
books supposed to be about? How were they understood by generations
of readers? To what extent do they constitute evidence for contemporary
worldviews? Such questions are open to debate. In essence, these books
are not travel narratives or practical manuals: they are mises-en-abyme.
The mysterious conditions of their making underscore the challenges of
knowing anything about the world they purport to describe—the diffi-
culty, even, of talking about that world in terms that mirror its own con-
ceptual categories. (“Franco-Italian,” “the French dialect of England,” the
literary work as a fixed entity: all of these are anachronisms.) Yet like so
many readers before me, [ have drawn inspiration from one of these books.

I It is now in the library of the Institucién Colombina in Sevilla (Spain). For an
excellent introduction to this multi-layered text, see Gaunt (2013). See also Kinoshita
(2013), whose new annotated translation of the text is forthcoming. On the reasons
for the southerly course charted by Columbus, see Wey Gémez (2008).
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On this topic, I've many times recalled something I heard when I was
young, about how a brave man once left our parts in order to explore the
world. So he passed through India and the islands beyond India (where
there are more than five thousand islands) and went so far by sea and by
land—so far around the world for so many seasons—that he found an
island where he heard his own language spoken, and even heard the oxen
being called in the very same words as in his own country, so that he was
much amazed. Because he did not know how that could ever be. But I say
that he had gone so far by land and by sea that he had gone around the
whole earth, that he had come right back around to his own borders. And
if he had only gone a bit further on, he would have found his own lands
and his own knowledge. But he went all the way back the way he had
come and so lost much of his effort, just as he himself said, a great while
after, when he finally returned.?

This story captures the alienation experienced by anyone who ventures
beyond the bounds of homely knowledge. It warns that my own neighbor-
hood will come to seem so strange, in a global context, that I won’t recog-
nize it. But it also holds out hope that I'll achieve, in time, a broader vision.

The Medieval Globe is dedicated to exploring varieties of connectivity,
communication, and exchange during a period central to human history:
the millennium or so prior to 1500. It is an interdisciplinary journal for
all scholars studying any aspect of this era, including those who work in
parts of the medieval world that may seem well trodden and familiar (in
my case, Western Europe). A global approach to medieval studies need not
encompass the globe in any territorial sense. Rather, The Medieval Globe
seeks to advance a new theory and praxis of medieval studies by encour-
aging the investigation of phenomena that have been rendered practically
or conceptually invisible by modern categories and expectations: move-

2 “Et pur ceo m’ad il souvenuz mointefoiz d’'une chose qge jeo oy compter quant jeo
fuy jeovenes, comment un vaillant homme s’em party jadis de noz parties pur aler
ceercher le mounde. Si passa Ynde et les isles outre Ynde ou il y a plus de V™ isles, et
tant ala par mer et par terre et tant envirouna le mounde par mointes saisouns q’il
troeva un isle ou il oy parler soun langage et toucher les boefs en disant tieles paroles
come l'em fait en son pays don’t il s’enmerveilla moult. Qar il ne savoit coment ceo
poait estre. Mes jeo dy q'il avoit tant irré par terre et par mer q'il avoit environé toute
la terre, qu’il estoit revenuz envyronant jusqes a ses marches, et s’il vousist avoir
passé avant q'il eust troevé et son pays et sa connaissance. Mes il retorna ariere par
illecques ou il estoit venuz, si perdy assez de ses peines si come il mesmes le disoit un
grand piece apres q'il fust revenuz” (Mandeville [c. 1357]/2000: 337, my translation).
On the manuscript history and variants of this text, see the editorial introduction of
Christiane Deluz (Mandeville [c. 1357]/2000: 28-84).
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ments, networks, interactions, affinities, borrowings, ways of knowing,
forms of agency, systems of belief. This enterprise has the potential to
expand our understanding of long-term global developments while simul-
taneously transforming the ways that we approach this particular age.

Although “the medieval globe” might seem to be a contradiction in
terms, its components have an old and complicated relationship. The “dis-
covery” of a “new world” unsettled Europeans’ understanding of their
place in world history at a time when the expansion of the mighty Otto-
man empire, and intensified contact with the civilizations of South and
East Asia, were also posing new threats and opportunities. Meanwhile,
notions of territorial sovereignty in Europe itself were being based on
powerful historical fictions that some states had a warrant to colonize
others. Although the terms “medieval” and “Middle Ages” were not coined
until the early nineteenth century (Stein 1995), the complex associa-
tions that eventually crystallized in these terms were already forming in
the very early sixteenth (Dagenais and Greer 2000; Summit and Wallace
2006; Davis 2008). On the one hand, this medieval past became a source
of legitimacy and identity, an object of reverence and nostalgia; on the
other, it was construed as a “feudal age” of cruelty and ignorance. Non-
European cultures were accordingly described as “medieval” in order to
subordinate and denigrate them (Wolf 1982; Davis and Altschul 2009).
The current use of “medieval” as a synonym for “primitive” or “inhuman”
continues this trend (e.g., Holsinger 2007); at the same time, the Middle
Ages continues to be the cradle of the West’s vaunted superiority, the font
of romantic mythologies and “natural” rights (Geary 2002; Symes 2011a;
Geary and Klaniczy 2013).

In many ways, then, the concept of “the Middle Ages” made possible
“the modern world-system” heralded by Wallerstein (1974); “the medi-
eval” and “the global” defined each other. If they now appear to denote
mutually exclusive realms of inquiry, that is because triumphal narra-
tives of modernity require them to remain separate (Abu-Lughod 1989;
Gaonkar 2000; Bennett 2006; Goody 2006; Sassen 2008; Symes 2011b).
Nationalist origin stories and universal teleologies do not work when
events and their outcomes are viewed as the products of chancy, contin-
gent forces (Smail et al. 2011). Only in the past two decades, for exam-
ple, have Europe’s component regions—and “Europe” itself—been rec-
ognized as colonized and postcolonial spaces (e.g., Bartlett 1994; Cohen
2000; Fernandez-Armesto and Muldoon 2008; Murray 2009). Yet there
is still tremendous resistance to critical approaches that would threaten
claims of political autonomy or territory staked in medieval precedent.
New paradigms that would debunk the presumption of an essential binary
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between “East” and “West” (or “Muslim” and “Christian,” for example) also
generate resistance, and are consequently all the more important (see,
e.g., Lieberman 1999; McCormick 2001; Grabar 2006; Komaroff 2006;
Lieberman 2007-09; Sizgorich 2009; Flood 2009; Foltz 2010; Mallette
2010; Beithammer 2011).

For all of these reasons, the problem of how we conceptualize and
study a global Middle Ages is not going to be easy to solve. How can we
even discuss this era meaningfully, given the value-laden vocabulary we
must use? What should we call the communities and regions of encounter
that formed and reformed throughout this period when they do not map
onto discrete territories or modern nation-states? What names might we
give to peoples or religions that better reflect indigenous identities and
beliefs? How do we deal with the fact of asynchronous developments
within and between societies as diverse as Heian Japan, classical Angkor,
the Delhi Sultanate, Song China, Carolingian Europe, the Emergent Mis-
sissippian Culture of North America, and the Aztecs of the Postclassical
Period? Yet the difficulty of the task is part of the reason for undertaking
it. No human endeavor can be divorced from global phenomena, and it is
imperative that we learn how the interconnected pasts of medieval societ-
ies shaped the complex world we have inherited from them.

In pursuit of this goal, The Medieval Globe (TMG) will promote schol-
arship in three related areas of study: the means by which peoples, things,
and ideas came into contact with one another; the deep roots of global
developments; and the ways that perceptions of “the medieval” have been
(and are) created around the world. TMG is also committed to support-
ing innovative, collaborative work in a variety of genres: full-length arti-
cles, scholarly dialogues, multi-authored discussions of critical problems,
review essays, editions or translations of source materials, and other
formats. The common denominator among articles accepted for publica-
tion will be their authors’ willingness to explore points of convergence or
movement (potential or actual), to address topics of broad scholarly inter-
est, or to pioneer portable methodologies.

The need for such a forum is clear. Many programs and research cen-
ters traditionally devoted to the European Middle Ages are being recon-
figured to enable the study of co-eval cultures across the world; these
include my own Program for Medieval Studies at the University of Illinois,
the launching pad for TMG. Students entering the many specialized fields
and disciplines embraced by this globalized medieval studies will need to
be trained accordingly (Heng 2009) and will also need appropriate out-
lets for their work. Scholars of other eras, dissatisfied with the modern-
ist (Western) perspectives that have dominated global studies to date,
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will also find a home in this emerging community. TMG envisions a new
place for “the medieval” in global studies, but it also insists that all ages
have been fundamental to the formation of our world (Shryock and Smail
2011; Smail and Shryock 2013). Its role is to mediate, to make the medium
avum truly an “age between”.

This inaugural double issue of The Medieval Globe is a special showcase
for these aspirations. Its editor, Monica H. Green, has assembled a team of
experts from many diverse disciplines to address a global, medieval phe-
nomenon that is still affecting human beings and ecosystems around the
world. She has also nurtured communication among these contributors
and ensured that their work engages the broadest possible audience. The
essays gathered here, individually and collectively, bring state-of-the-art
scientific and humanistic methods to bear on both new and old bodies of
evidence. They greatly advance our understanding of the medieval Black
Death, and they also reveal how much our current knowledge of this pan-
demic—its causes, effects, and more recent manifestations—has been
limited by assumptions that have not yet yielded to those methods. As
important and far-reaching as this issue is, it is not intended to be defini-
tive; rather, it provides a series of firm footholds for future scholarship
and lays out an ambitious agenda for collaborative research. I cannot
think of a better introduction to The Medieval Globe.
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EDITOR’S INTRODUCTIONTO
PANDEMIC DISEASE IN THE MEDIEVAL WORLD:
RETHINKING THE BLACK DEATH

MONICA H. GREEN

AFTER THE JUSTINIANIC Plague (c. 541-c. 750), which has been
called the First Plague Pandemic, the Black Death or Second Plague
Pandemic was likely the first semi-global phenomenon that fully merits
the name—affecting “all people” (pan + demos).! Total (absolute) mortal-
ity would be higher from several nineteenth-century cholera outbreaks,
the 1918-19 influenza pandemic, or the current HIV/AIDS pandemic. But
when expressed as a percentage of the population, the mortality caused
by the Black Death is the highest of any large-scale catastrophe known
to humankind, save for the impact of smallpox and measles on indige-
nous peoples in first-contact events of the early modern period. The Black
Death killed an estimated 40% to 60% of all people in Europe, the Middle
East, and North Africa when it first struck there in the mid-fourteenth
century. Its demographic effects are well known (particularly with respect
to Western Europe), and there is a considerable body of historical schol-
arship on population losses and the economic and political changes that
ensued. Such questions about its aftermath are important, of course; but
so, too, are questions of why and how the pandemic happened in the first
place and how it was sustained. For these questions, we currently have no
definitive answers. Even its full geographic extent is still unknown: we are
only now beginning to engage with scientific and documentary evidence

I On the modern definition of “pandemic,” see Morens, Folkers, and Fauci (2004),
who identify wide geographic extension, disease movement, high attack rates and
explosiveness, minimal population immunity, novelty, infectiousness, contagiousness,
and severity as the most commonly used features in describing disease outbreaks
as “pandemic”. Of these, only contagiousness does not commonly apply to plague
since it is normally spread by an arthropod vector, except that pneumonic plague
(one of plague’s most lethal forms) is directly contagious from person to person. In
this essay, I use the term “the Black Death” as synonymous with the Second Plague
Pandemic as a whole. Individual contributors to this special issue retain the original
usage, applying the term to the first wave of plague that struck the Mediterranean and
Western Europe in the mid-fourteenth century. On the issue of plague’s chronology
and periodization and the definition of “pandemic,” see below.
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for plague in East Asia, and we can only suspect (as we will see) whether
the disease might have also reached other regions of Afroeurasia as well.

A catastrophe of this magnitude demands explanation. The present
collection of essays starts from the premise that studies of the Black Death
must embrace a new reality: the fact that the field of microbiology has, in
the past two decades, leapt past the barriers of the late nineteenth-cen-
tury biological laboratory and created new ways to explore the history of
pathogenic organisms. Microbiology has effected a transformation in our
understanding of the disease’s history. It has reconstructed the phyloge-
netic (evolutionary) history of the plague organism, Yersinia pestis, from
modern molecular samples, and it has developed techniques to retrieve
and reconstruct genetic material of the pathogen from historical remains.
The question “What was the pathogen?” has been decisively resolved.
In 2011, over a decade of innovative research (and controversy) in the
retrieval and analysis of ancient DNA (aDNA) fragments and other pro-
teins culminated in the reconstruction of the full genome of Yersinia pes-
tis, using the remains of persons buried in London’s famed Black Death
cemetery (East Smithfield), which can be precisely dated to the first out-
break of plague in London, in 1348-50 (Bos et al. 2011; see also DeWitte
2014, in this issue).? Even if we cannot yet rule out the possibility that
there was more than one organism or other causative factor leading to
the mass mortalities in this period, there is no longer any question that
Y. pestis was a key player.

The essays in this first issue of The Medieval Globe take the new micro-
biological consensus on the Black Death as a given. Yet the assembled con-
tributors do not contest a key point raised by so-called “plague deniers,”
who in the past several decades have raised doubts about the role of
Y. pestis in the pandemic.? Their skepticism arose from the fact that the
speed of the disease’s spread, and the level of well-documented human
mortality it caused during the fourteenth century, in no way match the
patterns seen in the Third Plague Pandemic, which is normally dated from
around 1894 to the 1930s and during which the foundation was laid for
our modern bacteriological and epidemiological understandings of the
pathogen and the disease it causes in animals and humans. There is good

2 A superb summary of the developments in microbiology as it relates to historical
plagues can be found in Little (2011). The presence of Y. pestis in remains from the
time of the Justinianic Plague has now been documented as well. See Green (2014, in
this issue) for further details on the contributions of genetics to plague studies.

3 Benedictow (2010) summarizes these perspectives and, in the tenor of his own
arguments, reveals how contentious the issue has become.
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reason, now, to question the role that early twentieth-century epidemiol-
ogy has played in our general constructions of plague’s histories, because
plague is not always or everywhere the same in its vectors or animal hosts
(Royer 2014; see Varlik 2014 and Carmichael 2014, both in this issue).
Nevertheless, rather than dismiss the skeptics’ focus on the discrepancies
between twentieth-century understandings of plague’s epidemiology and
our medieval evidence, this collection of essays is motivated by an accep-
tance of the discrepancies. We concede that there is currently no plau-
sible, comprehensive theory that can explain in full detail how the non-
motile, single-celled organism that modern science knows as Yersinia pes-
tis—which may have originated as a new species as little as about 3000 to
4000 years ago (Cui et al. 2013)—could, in an age before steam-powered
(let alone jet) travel, have been disseminated across so much of the Eur-
asian and North African landscape in just a few decades.

Admitting ignorance of the full epidemiological character and amplify-
ing factors of the Second Pandemic does not, however, mean that we have
no useful knowledge at all. This may still be terra incognita, but we are
not without a compass. Genetic science confirms the very close identity
of the strain of the Y. pestis bacillus found in fourteenth-century human
remains and the organism as it is found disseminated now throughout
most of the inhabited world (Bos et al. 2011; Cui et al. 2013).* The organ-
ism itself, therefore, serves as a tracer element, a living chain of evidence
that can tie together vastly distant times and places. To borrow a phrase
coined by the French historian Emmanuel Le Roy Ladurie (1973), back
when the possibilities of modern genetics analysis could barely be fan-
tasized: we have here a “microbial unification of [half] the world.” That
biological fact enables us to take an interpretative stance: given the same
pathogen, more or less the same epidemiological parameters can be
inferred in terms of necessary environmental conditions, modes of trans-
mission, and symptomatologies in infected hosts. We may not yet know all
the species of arthropod vectors or mammalian hosts we need to search
out; we may not yet know all the climatic and other environmental factors
that contributed to the propagation of Y. pestis. We certainly do not know

4 Ancient DNA (aDNA) retrieved from the period of the Justinianic Plague also fits
into phylogenetic understandings that have already been postulated for the evolution
of Y. pestis since its divergence from its most recent common ancestor; see Harbeck
et al. 2013 and Wagner et al. 2014. On the dissemination of Y. pestis in the Third
Pandemic, see Morelli et al. 2010. Plague foci currently exist in North and South
America, Africa, and Eurasia. Although plague reached Australia in 1900, it does not
seem to have established permanent foci there; see Curson and McCracken 1989.
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all the human factors of trade in grains or textiles or other material goods
and foodstuffs that created the microenvironments allowing Y. pestis to
spread. But we do know that we need to search out those connections.

Accepting the precepts of an evolutionary perspective on the history
of Y. pestis suggests that the field of historical plague studies as it relates
to the Second Pandemic must be redefined in three dimensions: its geo-
graphic extent, its chronological extent, and the methodological registers
we use to investigate it. The essays in this volume pursue, from various
perspectives, all these agendas.

First, the geography of the Second Pandemic must be expanded. Black
Death studies can no longer be defined as if the disease struck only West-
ern and Central Europe, as is often depicted in maps, sourcebooks, and
textbooks.® Analyses of the evolutionary history of Y. pestis from mod-
ern samples have suggested since 2004 that the geographic origins of
the pathogen were likely on the Tibetan-Qinghai Plateau (Achtman et al.
2004).5 Y. pestis had to move across as many animal species (arthropod
vectors as well as mammalian hosts) as climatic zones in order to cause
the massive mortality in human bodies that it did in the fourteenth cen-
tury (and episodically thereafter). But again, the microbiology makes
clear that it did move. Contributors to this volume cover geographic ter-
rain from China to all sides of the Mediterranean and on to England. In
my own essay, | suggest that even the Indian Ocean basin merits explora-
tion as a route possibly as important as the Silk Roads; at least, that is a
possibility worth exploring given that genetics research ties sub-Saharan
Africa to our premodern plague narratives. The call for an expanded geog-
raphy also includes calling for a veritable menagerie of possible hosts for
the organism. Y. pestis always needs precise microenvironments to thrive
and even more precise circumstances of transfer across species to create
human plague. But limiting plague’s narrative to one or two kinds of rats
and fleas occludes too much: it defies the evidence that modern entomol-
ogy and zoology have brought forward, which reminds us repeatedly that
human plague is a relatively rare epiphenomenon in Y. pestis’s evolution.
Although humans have regularly been involved in plague’s long-distance
spread, Yersinia pestis survives because it establishes itself in microen-
vironments that more or less replicate those of its origin. Marmots and
gerbils (and guinea pigs and prairie dogs) are more important for that
long-term survival than rats.

5 Even for Europe, such maps pose major interpretative problems (Mengel 2011).

6 A summary of debates on the geographic origin of Y. pestis can be found in Green
(2014, in this issue); see also Hymes (2014, in this issue).
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Second, the chronology of the Black Death must be expanded.” The
term “Black Death” has often been used to denote just the first “wave” of
plague that struck the Mediterranean and Western Europe between 1347
and 1353. Usage of the term in that narrow sense is still justified, espe-
cially when examining many kinds of synchronous sources at the period
of the highest collective human mortality. However, beyond its Eurocen-
tricity, the narrow time frame beginning in 1347—or 1346, if we include
the outbreak in Kaffa, where besieging Mongols are famously said to have
hurled infected bodies over the city walls—obscures two epidemiological
facts that must be addressed: first, that plague came to Kaffa from some-
where; and second, that plague did not simply come to Western Eurasia, it
stayed. How much earlier than 1346/7 we must look for the “origin” of the
Black Death is not yet clear. In 2013, microbiologists Cui and colleagues
proposed a polytomy, a sudden divergence or “Big Bang” of Y. pestis into
four new lineages, likely caused because it was moving into new host spe-
cies (Cui et al. 2013). They suggested a median date of c. 1268 with a 95%
confidence interval of 1142-1339. As Robert Hymes suggests in his epi-
logue to this collection, “A Hypothesis on the East Asian Beginnings of the
Yersinia pestis Polytomy,” Cui and colleagues’ proposed dating coincides
intriguingly with events taking place in the first decades of the thirteenth
century near the edge of the Tibetan-Qinghai Plateau—events that might
possibly serve as the “disseminating factor” necessary to start the process
of Y. pestis’s spread to other environments. The possible role of climatic
change in catalyzing the thirteenth-century polytomy, or, indeed, in any
other major outbreak of plague, has not yet been defined decisively, but
evidence is increasingly suggesting that though small localized outbreaks
of plague occur regularly wherever it has established enzootic foci, the
commonality of more widespread outbreaks is due to climatic factors.

7 Thisissue of chronological definition was addressed by Little (2011: 271): “the Black
Death [is] a name that many historians restrict to the massive mortality throughout
Europe between 1347 and 1353 but is better understood as a pandemic that began in
Central Asia in the 1330s, subsequently spread through Europe and the Middle East
starting in the late 1340s, and made frequent returns in those regions for over four
centuries.” And just as this issue argues for extending the Second Plague Pandemic
forward into the nineteenth century, arguments are also being made to extend the
Third Pandemic back into the eighteenth century; a beginning date of c. 1772 is implied
by Benedict (1996) and taken as the foundation for research in Xu et al. (2014).

8 On the correlation of climate with widespread outbreaks, as established by modern
observational science and predictions about what current climate change might do to
plague dynamics in the future, see, e.g., Stenseth et al. 2006; Ben Ari et al. 2011; and
Gage 2012. In-progress work by Bruce Campbell (2013) suggests that major climatic
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As for the end date of the Second Pandemic, we clearly must look well
beyond 1353. For Western Europe, we have long known that plague out-
breaks continued to occur up through the early eighteenth century, but
even such oft-cited dates as 1679 (for the last plague outbreak in Eng-
land) and 1722 (for the Continent, following the last major outbreak in
Marseille, 1720) may be illusory (Cummins, Kelly, and O Grada 2013;
Ermus 2014). If, moreover, we add in the Islamicate world, the 1722 end
date for the Second Pandemic becomes meaningless. Outbreaks in North
Africa, the Ottoman empire, and even Russia certainly continued well into
the nineteenth century (Varlik 2014, in this issue; Mikhail 2012; Robarts
2010). Were all these outbreaks repeated importations from enzootic
loci “elsewhere”? Or do they reflect local cases of plague persistence?
Because we currently lack any aDNA from sites in Central Eurasia, we can-
not settle these questions now. For example, a strain of Y. pestis recently
documented in Libya comes from Branch 2 of the general phylogenetic
tree, which diverged from Branch 1, the lineage involved in both the Black
Death (as documented from London remains) and the global Third Pan-
demic; this divergence occurred some seven hundred to eight hundred
years ago (Cui et al. 2013). Since strains from Branch 1 are also docu-
mented in other parts of North Africa, the Libyan case suggests that we
may well be looking at the remnants of more than one pandemic leaving
its traces in that region (Cabanel et al. 2013). There may, in other words,
have been multiple amplifications of Y. pestis in the late medieval and
early modern periods that have left living descendants to this day. Can we
really say that the Second Plague Pandemic ever ended?

Third, it is now obligatory that plague studies be broadened into a
multidisciplinary mode. There is no single discipline or investigative
approach that can be privileged: microbiologists may study the evolution
or particular genetic characteristics of the pathogen, but that single-celled
organism only creates “plague” when it passes through various environ-
ments, different hosts as well as different ecosystems. Entomologists
must study the arthropod vectors, zoologists must study the many differ-
ent possible mammalian hosts for the disease, from the tiniest rodents
up through carnivores and camels. Bioarcheologists are the guardians of
all aspects of retrieval, classification, and analysis of material remains,
not only of humans and their artifacts but also all the species that form

changes occurred throughout the northern hemisphere in the early 1340s, which may
have been a particular precipitating factor for the events that pushed plague into the
Black Sea and Mediterranean basins. On climate and the Justinianic Plague, see Green
2014, in this issue.
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the chains through which Y. pestis passes. And finally, humanists—histo-
rians, but also linguists and art historians and others who painstakingly
interpret the cultural products of human societies—are needed to recon-
struct not only the ways in which humans contributed to the creation of
conditions ripe for amplification of Y. pestis on pandemic scales, but also
the many human responses to plague and catastrophic mortality, be they
medical or religious, palliative or murderous.

The following essays attempt to lay out a forward path for studies of
plague in this multidisciplinary and collaborative mode. In the opening
essay, “Taking ‘Pandemic’ Seriously: Making the Black Death Global,” I ask
what the implications are for our histories of the Black Death when we
take into account the major transformations in the biological sciences
during the past fifteen years. I argue that approaching plague studies from
the perspective of global health history allows the creation of frameworks
of analysis that are both richly multidisciplinary and productive of new
research agendas. The field of global history writ large is already known
for embracing broad expanses of both time and place, literally covering
the globe but also (in its mode as Deep History) going back to the time of
human origins—and, in some cases, beyond. Global history is also gen-
erally quite interdisciplinary, recognizing that narratives at those levels
of scale cannot rely solely on written documentation. But with different
sources and methods come different research goals. What the microbiolo-
gist or historical epidemiologist wants to explain is different from what
the historian of religious persecution or public health seeks to document.
A major obstacle to fruitful dialogue between the humanistic and scientific
approaches has been historians’ aversion to agendas that smacked of “ret-
rospective diagnosis”: the imposition of modern categories of scientific
disease classification on evidence from the past; this aversion has been
especially strong among recent generations of historians of medicine. My
essay suggests that using the categories of modern science to reconstruct
plague’s histories—adopting an outsider’s (etic) perspective on the mate-
rial history of plague—is actually essential to reconstructing the history
of participants’ experiences of those material conditions and the resulting
experiences of sudden death, economic devastation, and social chaos (an
emic perspective). Both are valid, and both are necessary to a historical
enterprise that unites the efforts of scientists and humanists alike.

As has been noted, the common practices of long-distance trade or ani-
mal husbandry that facilitated the spread of Y. pestis to lands far distant
from the Tibetan-Qinghai Plateau are yet to be discovered. But spread it
did, and it is certain that human activities, unwitting though they may
have been, were responsible. Epidemiologically, we would now “blame”
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the grain distributor or the trader in furs or the second-hand clothes
dealer for creating mobile microenvironments that facilitated the spread
of Y. pestis. But these causes would not have been apparent to medieval
actors, and it has long been known that, in their terror, people in the four-
teenth century looked in many directions to answer the question “Why?”
In Christian Europe, reproachful eyes often turned toward resident Jew-
ish communities.” In “The Black Death and its Consequences for the Jew-
ish Community in Tarrega: Lessons from History and Archeology,” Anna
Colet, Josep Xavier Muntané i Santiveri, Jordi Ruiz Ventura, Oriol Saula, M.
Eulalia Subira de Galdacano, and Clara Jauregui unite an emic approach
to the perspectives of historical human actors with the etic approach
implicit in archeology’s reconstruction of material culture. Beginning in
2007, excavations were undertaken on the Maset hill in a suburb of the
Catalonian town of Tarrega: a site subsequently identified as that of the
town’s medieval Jewish cemetery. Analysis of the human remains found
in several communal graves (a burial practice rare among medieval Jews)
shows that many had suffered a violent death. Linking this material evi-
dence to written documentation of attacks against the Jewish community
of Tarrega in July 1348, Colet and her colleagues find astonishing paral-
lels between two very different kinds of evidence. Arriving in the port of
Barcelona, the plague had spread inland to Cervera and then to Tarrega.
And immediately on the heels of the plague spread waves of hate, accord-
ing to official records kept by the Crown of Aragon, which reports that
twenty Jews were killed in Barcelona, eighteen in Cervera, and three hun-
dred in Tarrega. This contemporary record of mass murder in Tarrega,
one of the earliest to be associated with the plague’s arrival on the Euro-
pean mainland in the spring of 1348, is now confirmed by the archaeo-
logical evidence published here. This evidence corroborates not only vio-
lent deaths and the postmortem desecration of some bodies, but also the
careful attempts, probably by the community’s surviving Jews, to give the
deceased a ritually appropriate burial.

Archeology takes us in a very different direction in Sharon DeWitte’s
contribution, “The Anthropology of Plague: Insights from Bioarcheologi-
cal Analyses of Epidemic Cemeteries.” Bioarcheology is a relatively recent
designation for archeological work that encompasses paleopathology (the
determination of disease or nutritional deficits from human remains) and
combines it with fuller contextual analysis to create a rich understanding

9 It has long been recognized that minority Jewish communities were not targeted
in the Islamic regions of the medieval world (Dols 1974). On the varied attempts to
explain the contagion, see Stearns 2011.
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of how whole communities lived (and died). As recently as a decade ago, it
was believed that plague was one of the diseases that bioarcheology could
not reconstruct. The “osteological paradox” holds that bone only reacts
slowly to most stressors. Whereas violent trauma (as in the case of the
Tarrega victims) will immediately create lesions in bone, disease or nutri-
tional deficits take time to work their destructive effects. Hence, anything
that kills quickly (like plague, which can strike a human down in anywhere
from two to ten days) does not have time to damage the bone in any dis-
cernible way. Now, of course, bioarcheology is at the forefront of historical
plague studies, not simply because Y. pestis aDNA can be extracted from
teeth excavated by archeologists, but because new innovative techniques
of epidemiological analysis at the population level allows us to assess
the health state of victims, and also the cultural attitudes and responses
toward mass mortality as evidenced in burial practices themselves. Exca-
vations of mass gravesites in London have been particularly revelatory
because the sites can be precisely dated and contextualized from support-
ing documentary information. DeWitte's summary of current research
(much of it her own) also allows us to see some of the directions in which
multidisciplinary work on plague and other epidemic diseases will take
us in the future.

In his essay, “Plague Depopulation and Irrigation Decay in Medieval
Egypt,” Stuart Borsch examines plague depopulation’s very direct effect on
the economic infrastructure of Egypt in the late medieval period. Several
essays in this volume focus on the ecologies that facilitate plague mainte-
nance, amplification, or transmission. Borsch, in contrast, reminds us that
plague can create a new ecology for humans. By eliminating human actors
whose agricultural practices had regulated the environment, plague liter-
ally transformed the landscape of Egypt. Irrigation systems and the social
and technological institutions that had built them up over many millennia
fell into ruin because major population losses, caused by recurrent out-
breaks of plague, severely circumscribed the amount of labor available
to maintain this elaborate infrastructure, designed to control and exploit
the flooding of the Nile River. By 1468, Egyptian officials themselves could
not explain why their predictions for the annual flood had failed for the
first time since records began to be kept, in the third millennium BCE. The
magnitude of mortality from plague, which seems to have been far more
extreme than can be documented for other disease pandemics, is likely
the key factor in Egypt’s drastic economic decline.

In her essay “Plague Persistence in Western Europe: A Hypothesis,” Ann
G. Carmichael explores an issue hinted at in Borsch’s account of recurrent
plague in Egypt. Although we do not know the precise mechanisms of its
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spread, there is little reason at this point to doubt medieval reports that
the “great mortality” in Western Europe and North Africa came via ships,
arriving first in the seaports of the Mediterranean and then at other ports
on the Atlantic and North Sea coasts. But our modern knowledge of Y. pes-
tis—drawn from studies of sylvatic (or “maintenance”) foci of the organ-
ism in North and South America, Africa, and Asia—shows that Y. pestis
can be readily established in rodent communities within a few years of
its introduction to a new geographic area. Often, those new foci are estab-
lished at high elevations.!® Carmichael raises the question of whether the
Alps became one such area where local foci were established in Europe,
causing recurrent plague outbreaks in the early modern period. That is,
documented waves of the plague in later centuries came, not through
reintroductions of the organism via long-distance trade networks linked
to Central Asia (though that may also have happened), but from Northern
Europe’s own sylvatic foci in local mountainous areas. Beginning her nar-
rative with a handful of deaths in small mountain villages in 1567, Carmi-
chael moves both forward and backward in time, ending with the second
wave of the epidemic in Western Europe, that of 1359-63. As was noted at
the time, this epidemic moved down from upland communities into metro-
politan centers such as Milan, not from coastal cities into the interior; this
was the mortality so famously recorded and bemoaned by the poet Fran-
cesco Petrarca (d. 1374), who had already lost his beloved Laura to the
Black Death in 1348, and who was now to lose his son and a good friend
in this new epidemic. In order to lay out this hypothesis (itself a wonder-
ful example of how the new science of plague can stimulate new research
questions for historians), Carmichael is impelled to raise questions about
what animal species may have served as local hosts for Y. pestis. The fact
that the European Alps, like the Tibetan-Qinghai Plateau, had a resident
species of marmot is, she suggests, likely one part of the answer to how
plague came to persist in late medieval and early modern Western Europe.

Like Borsch and Carmichael, Niikhet Varlik shows how command of
what she calls “local knowledge” can, when set into larger frameworks
of epidemiological and scientific analysis, yield results that enlighten not
only contemporaries’ experiences of plague in one part of the world, but
our larger understanding of plague’s causes and effects. In her essay “New
Science and 0ld Sources: Why the Ottoman Experience of Plague Matters,”

10 This phenomenon has been noted for individual localities but has not been
studied systematically, so far as I have been able to determine. See, for example,
Eisen et al. 2010; Neerinckx et al. 2010; MacMillan et al. 2011; Eisen et al. 2012;
Andrianaivoarimanana et al. 2013; and Schneider et al. 2014.
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Varlik begins by noting that Eurocentric narratives of plague history have
rendered invisible the geographic and temporal extent of plague—and,
thus, human experiences of the disease—in other areas of the Eurasian
world. While the Second Pandemic may have started at approximately the
same time in Western Europe and in the lands that would later form the
Ottoman empire, outbreaks of plague continued in Ottoman territories
well into the nineteenth century, far beyond the chronological parame-
ters that have been established with reference to European cases alone.
Like Carmichael, Varlik explores the historical importance of determining
whether plague established urban or rural foci, allowing Y. pestis to per-
petuate itself independently of newly imported infections. And like Green
and Carmichael, Varlik stresses the importance of adopting more complex
models of plague-transmission, models which pay special attention to
interspecies dynamics. Importantly, Varlik also gives us a lesson in seeing
science itself as dynamic. Although the contributors to this special issue
regularly rely on scientific claims about Y. pestis’s evolution or ecology
or physiological effects, we recognize that this body of knowledge is ever
changing. Just as the universalist claims of science must be made locally
specific in the hands of the well-trained historian, so too must the scien-
tific understandings of the past be recognized as the products of culturally
specific moments. Varlik suggests the need to re-examine the ways that
some basic tenets of plague science were formulated in the early twen-
tieth century. “These imagined divisions of epidemiological experience,”
she says, “have resulted in separate histories of plague in Europe and the
Middle East/Islamic world” (Varlik 2014, in this issue, p. 205).
Recognizing that plague remained a repeated threat in many commu-
nities into the nineteenth century—and remains a threat today for those
human populations living around established plague foci—Fabian Crespo
and Matthew B. Lawrenz bring the perspectives of biological anthropology
and microbiology to bear in their essay “Heterogeneous Immunological
Landscapes and Medieval Plague: An Invitation to a New Dialogue between
Historians and Immunologists.” Modern scientific understanding of mam-
malian immune systems has been transformed in the past four decades, in
part because the HIV/AIDS pandemic made such knowledge desperately
urgent. Certain misunderstandings of immunity have been widespread
in discussions about historical plague, among them the misleading idea
that whole populations can suddenly and permanently “acquire” immu-
nity to certain pathogens if a part of that population survives an epidemic
event. Crespo and Lawrenz are concerned, rather, to lay the foundation for
experimental investigation of whether any immunological characteristics
(innate and acquired) already present in Western Europe’s diverse gene
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pool and ecology may have acted differentially in facilitating the survival
of some exposed individuals rather than others. Just as DeWitte finds evi-
dence for differential survival based on an individual’s prior exposure to
compromised nutrition or other stressors, Crespo and Lawrenz wish to
explore from an immunological perspective the basic question of differ-
ential survival that is the foundation of all epidemiological investigation.
Crespo and Lawrenz’s articulation of these questions shows how fruitful
dialogue between the many historicist disciplines can be. As they note,
“historians must step in and help scientists put all these biological differ-
ences into context.”

Our next essay, “The Black Death and the Future of the Plague,” written
by Michelle Ziegler, a microbiologist and specialist in disaster prepared-
ness, considers the reasons why this most “medieval” of diseases remains
of urgent concern today. As noted above, much of our modern understand-
ing of plague’s human epidemiology comes from studies made during the
Third Plague Pandemic in the late nineteenth and early twentieth centu-
ries: right at the time when germ theory was establishing a new paradigm
for understandings of disease. Current scientific concerns are related not
simply to fears of biological warfare (already attempted earlier in twen-
tieth century) but also to threats of disease re-emergence and antibiotic
resistance, threats that have only become fully apparent since the 1990s.
The complete reconstruction of the genome of Y. pestis from fourteenth-
century samples shows that the organism as it existed then is not radically
different from the organism that exists in numerous strains throughout
the world in the present day. In other words, in terms of the pathogenicity
or virulence of the organism (and, probably, human susceptibility to it),
the Black Death could happen all over again today, given the proper condi-
tions. That raw fact is what propels millions of dollars of new research on
Y. pestis. The medieval Black Death, therefore, is far more than a mere his-
torical curiosity; it is, in all its complexity, the source of vital data that can
help us to establish scenarios for pandemic disease now and in the future.

Late in the process of assembling this collection, we had the good for-
tune to be put in touch with Robert Hymes, a historian of China whose
epilogue now rounds out our narrative. While Ziegler brings the Black
Death’s narratives into the twenty-first century, Hymes takes us back to
its beginning—or, at least, the beginning as currently hypothesized by
genetics science. Hymes offers a tentative rereading of Chinese historical
sources from the thirteenth century, more than a century before plague
arrived in the Mediterranean basin. Historiography on China has long
been reluctant to see plague as a factor in East Asian history, where refer-
ences to epidemics are abundant but descriptions of what could be inter-
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preted specifically as “plague” are exiguous: even the recent publication of
major genetics studies asserting an Asian origin of Y. pestis did not shake
the fundamental skepticism of those who maintain that human plague
was not a major factor in China’s medieval history (Buell 2012). Hymes,
however, takes the sudden divergence of Y. pestis postulated by genet-
ics in 2013 (the polytomy mentioned above, estimated to have occurred
between the twelfth and early fourteenth centuries) as an invitation to
begin assembling several pieces of a scattered puzzle: the sequence of
Mongol raids against towns on the northern border of the Tibet-Qinghai
plateau starting in the 1210s; the reports that the Mongols themselves
were experiencing unaccustomed illness on these campaigns; reports of
epidemics in major cities, and so forth. He calls for a new reading of the
Chinese sources from the period, one more sensitive to the claims that
they themselves are making: including the claim that contemporaries
were witnessing an epidemic that appears to have been new in its mani-
festations. Although Hymes'’s study is, like Carmichael’s, presented as a
hypothesis, the interpretative power of both essays comes from taking the
historical sources as seriously as the science. Such meticulous scholar-
ship has the potential to recreate, at a level of detail never before imagin-
able, the paths that different strains of Y. pestis might have taken as they
reshaped the populations and landscapes of Eurasia.

Finally, in the interests of making new historical documentation avail-
able—and to allow students to see for themselves how historians craft
understandings of the past—we offer a “featured source”: “Diagnosis
of a ‘Plague’ Image: A Digital Cautionary Tale.” This essay returns us to
London, the site of the Black Death cemetery at East Smithfield whence
the Yersinia pestis genome was retrieved in 2011. Much of the work that
geneticists have done in the past fifteen years has been premised on dra-
matic advances in computerization, which allow manipulation of many
terabytes of genetic data simultaneously. For the humanities, comput-
erization, and specifically the Internet, has made possible the wide dis-
semination of texts and images. That such new freedom should generate
errors, too, is to be expected. The surprise lies in what we found while cor-
recting the error of a “misdiagnosed” image of “plague” using appropri-
ate humanistic analysis of its manuscript context and situated meaning:
we were soberingly reminded that plague was not the only disease that
troubled people in the middle of the fourteenth century. Although science
plays no role in this analysis, I and my coauthors—historian of medicine
Kathleen Walker-Meikle and canon law specialist Wolfgang P. Miiller—
happily acknowledge our debt to scientists who for many decades have
been modeling the benefits of collaborative work.
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This volume, the inaugural issue of The Medieval Globe, is put forward
in the belief that dialogue between historical records and modern science,
between quantifiable assessment of material remains and the intangibles
of humanistic method, is not an exercise in presentism but an opportunity
to take seriously the task of reconstructing the world that historical actors
inhabited, right down to the microbes that killed them. In an earlier draft
of her essay, Ann Carmichael quoted the environmental historian Richard
C. Hoffman, who observed that we are dealing with events that “took place
before we were in a position to see [them]” (Hoffman 1995: 59). We are
in a position to see so much more now—from both emic and etic perspec-
tives—and what we see is an enlarged, more dynamic, and more complex
medieval globe.
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Abstract Extraction of the genetic material of the causative organism of plague,
Yersinia pestis, from the remains of persons who died during the Black Death has
confirmed that pathogen’s role in one of the largest pandemics of human history.
This then opens up historical research to investigations based on modern science,
which has studied Yersinia pestis from a variety of perspectives, most importantly
its evolutionary history and its complex ecology of transmission. The contribu-
tors to this special issue argue for the benefits of a multidisciplinary and collabo-
rative approach to the many remaining mysteries associated with the plague’s
geographical extent, rapid transmission, deadly outcomes, and persistence.

Keywords Yersinia pestis, Second Plague Pandemic, Afroeurasia, anti-Jewish vio-
lence, bioarcheology, biological anthropology, microbiology, historical method.



TAKING “PANDEMIC” SERIOUSLY:
MAKING THE BLACK DEATH GLOBAL

MONICA H. GREEN

IN 2009, WHEN the most recent major monograph was published on
life in an Italian city of the mid-fourteenth century, its author deferred
judgment on whether the disease that struck Italy in 1348—“an infinite
mortality the likes of which ha[ve] never been seen on earth”—was in fact
plague as defined by modern science (Wray 2009: 1). The authors con-
tributing to this, the inaugural issue of The Medieval Globe, no longer feel
that such caution is necessary. Since 1998, several international teams of
microbiologists have tested and contested the possibilities for establish-
ing the presence of plague’s causative organism, Yersinia pestis, in the
physical remains of Europeans who died at various moments in premod-
ern history when major epidemics were raging. The reason that there is
scientific consensus now, when there was not before, is a function of two
developments, both of them having to do with trajectories in genetics
research in the past thirty years that have come together quite recently.
On the one hand, researchers have been exploring methods to capture
and analyze “ancient” DNA (aDNA), by which they mean any genetic mate-
rial from older remains. Because Y. pestis would be circulating through-
out the bloodstream by the time it kills a person, and because the hard
enamel of intact teeth could potentially preserve small amounts of blood
found within the dental pulp, teeth became the focal point of attempts
to retrieve Y. pestis from human remains. But the challenges of develop-
ing viable methods of extraction and analysis were significant. DNA, like

In addition to the individuals and institutions thanked in the Editor’s Introduction
to this volume, I would here like to acknowledge my debt to the participants at
a conference held in Oxford, “Proto-Globalisation in the Indian Ocean World,” in
November 2013, and to Patrick Manning, Mark Horton, and Neil Kodesh for their
guidance on incorporating Africa into this narrative. Funding for this project was
provided by fellowships from the Institute for Advanced Study at Princeton (with
funds from the National Endowment for the Humanities and the Willis F. Doney
Membership Endowment) and the World History Center of the University of
Pittsburgh (which has also subsidized open-access publication of this volume). Any
views, findings, conclusions, or recommendations expressed in this publication do
not necessarily reflect those of the National Endowment for the Humanities.
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every other part of the body, begins to decay immediately after death, so
degradation of the genetic material was the first of the challenges encoun-
tered by researchers. For example, the full genome of Yersinia pestis is
about 5.6 million base pairs long. The fragments that researchers have
had to deal with are rarely even fifty to seventy-five base pairs long. Add
to this issue the problems of the material’s possible contamination (which
could occur when collecting it in the field, or in the lab, or at any point in
between), and it is quite understandable, looking back on them now, why
the “aDNA debates” of the late 1990s and 2000s were so intense. Already
in 2004, however, another diagnostic mechanism—a protein assay that
tested for an antigen produced uniquely by Yersinia pestis—was shown
to be useful in determining the presence of Y. pestis not simply in modern
diagnostics and epidemiological surveys, but also in historical samples.
Meanwhile, studies reporting success in extracting Y. pestis aDNA kept
appearing, each with more confidence, and by 2011 it was announced
that the complete genome of Y. pestis, assembled from fourteenth-century
remains, had been sequenced (Bos et al. 2011; Little 2011).

At the same time as this aDNA work was being pursued, highly sophis-
ticated studies were being done of modern samples of Y. pestis, which is
now a globally distributed pathogen. Scientific studies of Y. pestis have
been going on since the late nineteenth century, but have increased in
pace and intensity in recent years, both because Y. pestis is a useful model
for studying pathogen virulence, and also because there are heightened
concerns of bioterrorism and disease re-emergence (Ziegler 2014, in this
issue). One main objective of phylogenetic studies of Y. pestis’s modern
genome (which was first fully sequenced in 2001) has been to recon-
struct the organism’s evolutionary history. The principle is simple: by
categorizing like genetic variations with like, the modern samples can be
grouped into clusters, from which phylogenetic relationships can then be
inferred. In other words, different modern strains are placed at different
end points of a family tree, with inferred branches connecting back down
to a common root. Doing this on the basis of long sections of the genome
(or now, more commonly, using multiple samples of the whole genome
itself) allows for analysis of the organism’s phylogeny down to the level of
individual base-pair changes (what are called single nucleotide polymor-
phisms, or SNPs).

The most critical development comes from the fact that both of these
lines of research have now converged. Fusing the phylogenetic work and
the aDNA work shows that the fourteenth-century genome does in fact fit
onto a branch of the phylogenetic tree that had already been postulated
(Cui etal. 2013; see Plate 1 below). In other words, the organism found in
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historical human remains is not simply Y. pestis, but a kind of Y. pestis not
too far distant in its genetic structure (and in its potential virulence) from
the organism known in the world today. Is it possible that other patho-
gens were involved in causing the extreme mortality levels of the four-
teenth century, in addition to Y. pestis? Yes, or at least we cannot rule out
that possibility now. Is it possible that other strains of the organism might
be found that complicate the narrative I have sketched above? Absolutely.
[s it possible that science will keep doing what it always does, making new
discoveries? We should hope so.! But the microbiological science, whose
rigorous methods are becoming standardized and are proving equally
fruitful in exploring the histories of other pathogens and organisms, is
building up a mounting body of evidence.? This confirms that we know
enough about the history of Y. pestis as a biological organism to structure
research programs around certain shared assumptions about its charac-
ter and behavior. This is not “fringe” science. It is leading-edge work and
it demands the serious attention of historians and all others investigating
plague in history.

But the skeptic will ask: So what if we can say definitively that people
died of Y. pestis infections in disease outbreaks of the past? How does that
change the work of historians or those working in other historicist dis-
ciplines? It is the purpose of this special issue of The Medieval Globe to
argue that the new microbiology matters not simply because it solves the
question “What was the disease?,” but because in solving that question (as
I believe it does) it opens up entirely new questions, ones we did not previ-
ously know we needed to ask. First and foremost, it grounds plague history
in the eastern part of the Eurasian landmass. As will be explained in more
detail below, study after study is narrowing in on the Tibetan Plateau and
Qinghai as the likely place where Yersinia pestis diverged from the rela-

I I have omitted from this assessment a survey of climate science that may even-
tually implicate major geological or other events in the disturbed ecosystems that
initiated the premodern pandemics. Although there is now compelling evidence for
coincidental events (e.g., the dust-veil event of c¢. 535 as background to the Justinianic
Plague, and a volcanic explosion c. 1257 as well as major climatic events in the 1340s
that may have contributed to the Black Death), no evidence has yet been brought
forth that would link such events directly to the biological evolution of Y. pestis. Such
evidence may soon be forthcoming, however, since it is clear that alterations in the
weather (like excessive rain) contribute to flea production and hence to the possibility
of the spread of Y. pestis.

2 On continuing efforts to make aDNA research as methodologically rigorous as
work on modern genetic materials, see Seifert et al. 2013, and papers presented at the
2013 aDNA conference at the Royal Society in London.

29



30 MONICA H. GREEN

tively harmless soil pathogen Y. pseudotuberculosis and became one of the
most highly lethal organisms in the world. Plague’s history is now firmly on
the map in a way it has never been before, and that (as well as other con-
siderations) demands that we rethink almost everything that has been said
to date about the disease. As historian Lester Little noted, referring to the
significance of the Tiibingen-McMaster study of 2011 that reconstructed
the Black Death genome from a London cemetery (Bos et al. 2011):

They are calling for work on the contexts of particular epidemics, includ-
ing such factors as climate, presence and characteristics of vectors, inter-
actions with concurrent diseases, living conditions, and means of com-
munication and travel. If nothing else, this finding is an open invitation
to historians, among others, to re-enter the fray. (Little 2011: 289-90)

That “fray” is already quite active, with various participants coming from
different disciplinary backgrounds and, with some cause, bringing with
them a wariness of differing approaches. At the conference “Human
Evolution, Migration and History Revealed by Genetics, Immunity and
Infection,” which was held in London in 2011, the organizers (two biolo-
gists and a physician) expressed concern that relying on what was already
known to historians offered too limiting a view of the history of pathogens
and human evolution.

[W]e have, often, an equally fragmentary account of the historical time-
line to which we seek to tether the twists and turns of the biological story.
The warning is that we should resist the temptation to link relationships
casually through cherry picking those milestones in human history that
are best recorded. While it is tempting to look for the correlates in evolu-
tionary selection of the Black Death, the fall of the Roman Empire or the
colonization of South America, how many equally or more dramatic bot-
tlenecks have been imposed in the past millennia by pathogens, climate
change or natural disasters for which we lack a good historical record (or
any awareness at all)? (Altmann et al. 2012: 765-66, my emphasis).

Altmann and colleagues then go on to suggest that Yersinia pestis should
be excepted from this caution on the grounds that it is of relatively recent
origin and genetically monomorphic (not showing significant levels of
genetic diversity). Yet from the historian’s perspective—we who study
humans and only secondarily the pathogen—plague’s history is still
stunningly lacunous. Yes, there is no question that a major plague out-
break happened between 1347 and 1353 in the Mediterranean basin and
Western Europe. Whether we estimate its highest mortality rates at 30%,
40%, or 60% (as have variously been proposed), its effects were cata-
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strophic. But while we may have good—in some cases, excellent—records
to document human fatalities from plague in those areas, the new plague
science tells us that there is much about this disease of which we still lack
awareness, including most of the factors that caused it to become, for
many centuries, a defining feature not only in the landscape of Western
Europe, North Africa, and the Middle East, but also in Russia, India, and
East and Central Africa: all the latter being places where it still remains
in enzootic foci. As will be noted below, most of the new plague science
is also relevant to studies of the First Plague Pandemic, the Justinianic
Plague which raged, at least in the Mediterranean basin, from c. 541 to
c. 750 (Little 2007; Mitchell 2014).

This essay, then, argues that it is no longer helpful for historians to take
a posture of scientific agnosticism when it comes to the history of plague.
[ will focus here mainly on the Second Pandemic, sketching out two areas
where we have yet to search fully for plague’s historical effects: its range
across different host species and its geographical extent outside of the
Tibetan Plateau and Qinghai region. The revised zoology reminds us to take
into account not only the incidental animal species thatimmediately spread
Y. pestis to humans in epidemic outbreaks, but also the many other species
involved in the long-distance spread of the disease. Taking the genetics sci-
ence seriously also demands that we revise our geography of plague’s his-
tory. This new geography is not limited to the Mediterranean and the lands
surrounding it. It extends from the Tibetan highlands and Western China
overland into Western Eurasia but also, I will suggest, southward, into the
Indian Ocean basin and nearly all points connected to it.

An Elephant of a Disease: Widening the Zoological Lens

The Indian tale of the six blind men and the elephant is a useful metaphor
for thinking about plague. Believing that the elephant was like a fan (by
touching only its ear) or like a tree trunk (by feeling only its thick legs),
individual blind men could not perceive the huge and complex beast in
its entirety. In thinking about plague, we too need to keep in play all the
elements that allowed a single-celled, non-motile bacterium to become a
(semi-)global pandemic. There is plenty of scientific literature to explain

3 On the possibility that plague spread east and southeast from the Tibetan-Qinghai
Plateau in the medieval period, see Hymes 2014, in this issue. To date, I know of no
evidence—genetic, skeletal, or documentary—that suggests that plague reached
either Madagascar or Australia prior to the Third Pandemic radiation at the end of the
nineteenth century.
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the mechanisms connecting pathogen, natural hosts, accidental (or inter-
mediate) hosts, environmental and climatic factors, and human elements.
On some issues there is widespread consensus; on others, research is only
beginning. Here, [ wish to focus on the need for more historical study of
the animal hosts that may be involved in plague transmission. We need to
look at more than the elephant’s tail.

The Tibetan-Qinghai Plateau, whose average elevation is several thou-
sand meters above sea level, is as far removed in its climatic and ecologi-
cal environment from most of the areas hardest hit by plague in the four-
teenth century as it is in geographic distance. Y. pestis had to move across
many animal species (arthropod vectors as well as mammalian hosts)
as well as climatic zones in order to cause the massive human mortality
that it did in the fourteenth century (and episodically thereafter). Tracing
Y. pestis across many animal species will be a necessary part of retracing
its geographical spread. That includes re-examining the role of one par-
ticular species, Homo sapiens, who is likely responsible for plague’s most
extensive dissemination. But we’ll get to that species later.

As Michelle Ziegler explains (2014, in this issue), the trifold litany of
plague modes usually cited in historical accounts—bubonic, pneumonic,
and septicemic—needs to be broadened now to include the gastrointes-
tinal. As Ziegler notes, these different presentations of plague are better
thought of by their method of transmission: insect bite and abrasion or
cutting (bubonic and septicemic), inhalation (pneumonic), and ingestion
(gastrointestinal), respectively. These are not different diseases, of course.
They are all caused by Y. pestis. They differ only in the path by which the
organism enters the body and the speed with which it reaches the blood-
stream, and, in clinical terms, by the symptoms induced when different
immune responses are triggered, depending on what tissues the organ-
ism first encounters (Pechous et al. 2013). It is important to begin with
this distinction, because while any or all of these modes of transmission
may be operative in a given outbreak, each can have its own characteristic
microenvironment.

Most historical work has focused on bubonic plague, and the rat-flea
mode of transmission that was documented early in the Third Pandemic
at the turn of the twentieth century. But rats are not the only carriers of
plague: they are not even efficient ones in terms of the organism’s evolu-
tionary survival.* There are several hundred animal species that can be

4 A new line of research has raised the question of whether human lice might also
be a factor in plague’s spread (e.g, Ayyadurai et al. 2010). If so, this would radically
increase the importance of studying practices of clothing exchange and resale,
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infected with plague.® For studying human outbreaks, interest has focused
on “commensals,” those species that “share our tables,” living around
human settlements, eating our foodscraps. But the new geography of
plague tells us they we need to look at much wider biological systems to
understand how Y. pestis moved many thousands of miles across varying
ecological environments to reach large human population settlements.
Beyond commensal rodents, we need to look at wild rodents, lagomorphs
(hares, rabbits, etc.), and ruminants (cattle, goats, sheep, camels, deer), as
well as the carnivore species that prey on them.

For their 2013 study of historical variations in the mutation rates of
Y. pestis, Cui and colleagues drew on 133 complete genome sequences of
the organism, which had been collected from nineteen different mamma-
lian genera infected with Y. pestis, as well as from a variety of fleas, ticks,
and lice that prey on them (Cui et al. 2013, supplemental data: 10). Eleven
of the mammalia were rodent species, one was a type of lagomorph, and
then there were other various grazing animals (sheep, bharals) and carni-
vores (badgers, weasels, canids, and foxes). There were also humans. But
the list of susceptible animals is far larger than that. A surveillance study in
India carried out between 1989 and 2007 found that Tatera indica cuvieri
(Hardwicke), the Indian gerbil, made up the highest percentage of plague-
infected rodents (41.9%), followed by Rattus rattus rufescens Gray and
Rattus rattus wroughtoni Hinton, and finally the lesser bandicoot rat or
Indian “Mole-Rat” (Biswas et al. 2011). These several species have differ-
ent relations to human populations, the rats being “peri-domestic,” while
the gerbils are wild. But all of them shared two species of flea, showing
how transmission could occur across rodent populations and move from
rural enzootic foci into proximity with humans.

Similar field surveillance of plague transmission in rodent communi-
ties has been going on for over a century and has shown repeatedly that
multiple species are involved (e.g., Davis 1953). Especially important is
research showing the importance of looking beyond rodents. Camels have
been known to be plague carriers for over a century, but they seem to
infect humans for the most part when sick animals are slaughtered and
eaten, thus producing gastrointestinal plague. Such a case has been doc-

and their implications for transmission of disease among humans, without the
intervention of a flea vector. (See Veracx et al. 2012 for the connections between
human head and body lice.)

5 Anisimov, Lindler, and Pier (2004) note that over two hundred species of wild
rodents and over eighty different flea species are known to be involved in plague
transmission.
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umented as recently as 2009 (Federov 1960; Christie, Chen, and Elberg
1980; cf. Ziegler 2014, in this issue). How commonly camels were involved
in plague transmission in the past has yet to be explored. But we can see
the possible scenarios. Small rodents called jirds (in the genus Meriones)
are known to live around the tents of nomads and have been documented
as being infected but plague-resistant, most recently in Algeria. This raises
the specter that even isolated nomadic herders or traders might have
helped transmit plague across wide expanses not otherwise thought hos-
pitable to Y. pestis transmission (Bitam et al. 2010; see also Varlik 2014,
in this issue). Various species of Meriones are found from Northern Africa
to Mongolia, in a variety of different climatic environments. Jirds can be
commensal as well as sylvan, making possible plague transmission from
enzootic foci to human communities. Since camels were domesticated as
early as the fourteenth or fifteenth century BCE and served as the major
beast of burden for overland trade in the Middle East from about the sec-
ond century of the Common Era (Bulliet 1975), they should surely be fac-
tored into our calculus of how Y. pestis moved as far as it did.

[ am not proposing a grand new monocausal thesis here. Few of these
species, by themselves, make sense as plague-transmitters across the wide
terrains of Afro-Eurasia,® and the climate science needed to help understand
faunal dispersals (independent of human herding or trade) is only begin-
ning to emerge. But it is important to stress that historical research, likely
combining the efforts of historians working with documentary sources and
bioarcheologists working with biological remains (and climatologists as
well), will be necessary to assess whether some of these possibilities are
more plausible than others. The phylogenies of commensal animals are
now being studied as bioproxies for human histories: that is, tracking the
histories of animals that have moved at great distances along with humans
can serve to document human movements even when all other traces have
vanished (Jones et al. 2013). But as the case of plague makes plain, the
movements of such commensals are important in their own right, since
these species can serve to recreate fairly homogenous microenvironments
in many different parts of the world.” Introduce even a limited number of
Yersinia pestis-bearing fleas into such populations, and you may well have
the ingredients for epizootics that spill over into human populations.

6 A conference on precisely this issue was held in Leipzig in 2010 (Franz, Riha, and
Schubert 2010).

7 Anthropogenic replication of microenvironments has likewise been key to the
global spread of other vector-borne diseases, like malaria and dengue fever. See Green
(forthcoming) for an overview.
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Reaching Africa: Yersinia pestis in Evolutionary Time and Place

As noted above, one of the key developments in genetics has been the
construction of robust phylogenetic trees that postulate the evolution-
ary relationships among various strains of Y. pestis, as documented from
aDNA and modern samples. Evolution, of course, is a historical phenom-
enon par excellence, involving that most essential object of the historian’s
quest: change over time. Earlier calculations of Y. pestis’s history, working
from the assumption that there was a biomolecular clock that “ticked” at a
regular rate, postulated that Y. pestis diverged from the most recent com-
mon ancestor it shares with Yersinia pseudotuberculosis anywhere from
1,056 years before the present (50% confidence limit) to 20,436 years
(95% confidence limit) (Achtman et al. 1999).% The complete sequencing
of the fourteenth-century genome—which at last put a time-date stamp
on one point of the organism’s premodern evolutionary tree—allowed a
recalibration of that molecular clock. A new history of Y. pestis was pro-
posed, which estimated its emergence as having taken place as recently as
about 3335 years before the present, with 95% confidence intervals still
within the range of recorded human history (4394 BCE to 510 CE) (Cui et
al. 2013).

The calculation of time using molecular evidence is still a highly con-
tested area of paleogenetics (Ho and Larson 2006; Larson 2013). The
phrase “about 3335 years [ago]” has no calendrical authority, but is rather
just a computational cipher. In fact, the notion of a fixed “molecular clock”
is now seeming like a red herring: genetic change likely occurs for various
reasons and at various rates, and is therefore historically variable.’ Still,
the phylogenetic tree of Y. pestis (as it has been refined over the course
of the past decade and a half) does offer important chronological infor-

8 These biomolecular clock rates were initially calibrated in the 1980s on the
basis of changes observed under laboratory conditions in Enterococcus coli and
Staphylococcus enterica type typhimurium. The lower limit cited here, 1056 years
before the present, would, if true, obviously put Y. pestis out of the running as the
causative agent of the Justinianic Plague. But the authors, assuming that the First
Plague Pandemic was caused by Y. pestis, simply adjusted the clock back: “Justinian’s
plague was 1,500 years ago, and, therefore, Y. pestis is at least 1,500 years old”
(Achtman et al. 1999: 14047). A revised calculation was offered in Achtman et al.
2004, and again in Cui et al. 2013, which I discuss below.

9 See, for example, Wagner et al. 2014, which offers a second fixed point in time
for Y. pestis’s historical genome and suggests that “[w]hatever the cause of this
rate variation, these data suggest that previous molecular-clock-derived estimates
of the timescale of Y. pestis evolution, including the date of its divergence from Y.
pseudotuberculosis, might be erroneous.”
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mation in that it suggests a sequence of chronological change: “this” hap-
pened before “that.” And once we tie that relative chronological informa-
tion to fixed geographic space, the real value of the new work in genetics
for the historian becomes apparent: the fact that approximate place in
time can be connected to specific place in space.

The question of plague’s geographic origins has long troubled histori-
ans. 0ddly, the lines of argument have gone in different directions: for the
Justinianic Plague, the standard argument had been to assume an Afri-
can origin;!° for the Black Death, its genesis has been placed more or less
vaguely in “the East.” Given a confused historical record and the current
distribution of Y. pestis across most of Asia and Africa (World Health Orga-
nization 2008, Neerinckx et al. 2008), it is little wonder the question has
long been unresolved. In 1976, McNeill, who placed the origins of Y. pes-
tis “at some perhaps geologically ancient time,” chose to remain on the
fence: “There appears to be no basis for deciding which of these two natu-
ral reservoirs [Central Africa or northeastern India, i.e., the Himalayas]
is the oldest” (McNeill 1976: 139).1! For McNeill, the obscure geographic
origins of Y. pestis could be shrugged off so long as it was seen to exist
“time out of mind.” Even the emerging evolutionary narrative in the 1990s
left the question ambiguous because a widely used classification system,
dating from the 1950s, collapsed African and Asian strains into a single
subspecies grouping, the biovar “Antiqua” (Giuyoule et al. 1994; Achtman
et al. 1999). Extensive work has now been done on the genetic diversity
of Yersinia pestis as it is currently found throughout the world, allowing
the pathogen’s evolutionary history to come more clearly into view. That
work does not prove in any absolute sense where Y. pestis originated as
an organism. But as a hypothesis, it accords with the emerging evolution-
ary and historical understanding of the organism.

10 Horden 2005; Sarris 2007: 120-23; and Sallares 2007. McCormick (2007:
303-04), relying on Actman et al. 1999, defers judgment on the question. No written
evidence has yet been gathered that can push plague’s presence in sub-Saharan Africa
back definitively before 1877; see Neerinckx et al. 2010.

Il For reasons that I will address in the last section of this essay, I consider all of this
prior work “retrospective diagnosis” in the older sense, based exclusively on textual
sources whose ability to properly document a specific microbiological pathogen is
not robust. It is for this reason, too, that I will not engage here with the many maps
that have been published in history textbooks and elsewhere, “plotting the course”
of plague’s spread with arrows and routes that have no foundation in documentary
evidence, let alone material remains. On the many pitfalls in mapping as it relates to
plague’s histories, see Mengel 2011.
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Plate 1. Phylogenetic Tree of Yersinia Pestis. Adapted with permission from Cui et al. 2013.

A basic principle of evolutionary theory is that the greatest subspecies
diversification will be found in the area where the species has lived the
longest. This is no constant, of course, since changed environmental con-
ditions can drive any life form out of its original habitat. And strains go
extinct, erasing from view certain lines of development. But as a rule
of thumb, the association of geography with subspecies diversifica-
tion generates valuable hypotheses. For Y. pestis, the current hypothe-
sis—first proposed on genetics grounds in 2004 and elaborated further
since then—is that the organism took its origin in the Tibetan-Qinghai
Plateau, now a part of modern China.!? If this is true, then all narratives of
plague’s history must be connected to that place of origin. And if it is true,
it resolves definitively the Africa vs. Asia dilemma of plague’s origin. This
is one of the biggest game-changers in historical studies of plague since

12 The Chinese plague researcher Wu Lien-teh seems to have been the first to
suggest, on epidemiological grounds, that Yersinia pestis had its origin within the
boundaries of what we now call China (Wu 1924). The hypothesis was first advanced
on genetic grounds by Achtman et al. 2004; see most recently Li et al. 2009, Morelli et
al. 2010, Cui et al. 2013, and Yan et al. 2014.
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the identification of the rat-flea nexus at the turn of the twentieth century.
But the emerging evolutionary narrative has a second result, and that is to
suggest that we should broaden our narratives of the Second Pandemic to
include sub-Saharan African and, by implication, the Indian Ocean basin.
The phylogenetic tree shown in Plate 1 comes from Cui and colleagues’
2013 study of historical variations in the mutation rate of Y. pestis and
summarizes the entire history of the organism as it is understood from
genetics. The historical significance of its five major branches (or lin-
eages) and twenty-five subbranches (or phylogroups) is as follows.?

e Branch 0 (the main stem of tree) contains almost all pestoides iso-
lates, which, with the exception of the oldest strain, 0.PE7, are found
primarily in voles (groups 0.PE1, 0.PE2, 0.PE3, 0.PE4, 0.PE7).™ It also
includes the earlier strains of the ANT group (0.ANT1-3).

e Harbeck and colleagues (2013), working from human remains found in
Bavaria, established that the strain that caused the Justinianic Plague
seemed to lie on branch 0 between nodes 03 and 05. Wagner and col-
leagues (2014) have refined that conclusion to put the Justinianic
strain specifically between nodes 04 and 05 (that is, between the cur-
rent extant strains 0.ANT1 and 0.ANT?2).

e Node 07 is the polytomy event (‘Big Bang’) that leads to branches 1-4.
Cui et al. (2013) calculate a date for the polytomy at c. 1268 (95% CI:
1142,1339).

¢ Branch 1 contains African Antiqua (1.ANT) and all of the Intermediate
(1.IN) and Orientalis (1.0RI) strains. Strains on this branch caused
both the Black Death and the Third Pandemic. 1.ANT is localized now
in Central and East Africa.’®

13 The trifold categories of biovars—“Antiqua,” “Medievalis,” and “Orientalis”—
formulated in the 1950s according to the ability of different strains to reduce nitrate
and to ferment glycerol, have been shown to be misleading and are now otiose
(Achtman et al. 2004); these phenotypical categories have no meaningful relationship
with the strains likely to have caused the three plague pandemics. The labels “ANT,”
“MED,” and “ORI” are, nevertheless, still found on laboratory samples, relics of that
older classification system.

14 In 2012, Riehm et al. proposed an additional strain, 0.PE8 (MNG 2972) found
in Mongolia, and suggested the possibility of yet another strain, 0.PE9 found in
Tajikistan, Uzbekistan. The species from which the samples were collected were not
reported. Neither strain is shown on the diagram of Cui et al. (2013).

I5 Seifertetal. (2013: 5, table 2) refer to one sample of 1.ANT as “NCTC_570 Bombay
267 Assuming this is not simply a labeling error, it would be the only known case of
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e Branch 2 contains all of Medievalis (2.MED) and yet another “Antiqua”
strain (2.ANT). These strains are currently found throughout much of
Eurasia, including India (cf. Kingston et al. 2009) and as far west as
Turkey and Libya (Cabanel et al. 2013).

¢ Branches 3 and 4 (3.ANT and 4.ANT) were first announced in 2013
by Cui and colleagues; to date, these have been found only in China
and Mongolia, in marmots and in the genus Meriones, which includes
many kinds of jirds as well as gerbils.

Three features of this evolutionary tree are significant for plague’s stand-
ard premodern history: that is, the narrative centered on plague’s arrival
in the Mediterranean and Western Europe. At the center of the tree, at node
07, is the polytomy (“Big Bang”) dated by Cui and colleagues to c. 1268 CE,
with a 95% confidence interval ranging from 1142 CE to 1339 CE.'® This
period of rapid diversification of Y. pestis (possibly caused by the organ-
ism moving into new climatic environments and new hosts) immediately
preceded the Black Death, whose genome (taken from the London Black
Death cemetery) lies near the root of Branch 1 (the maroon-colored trian-
gles). Below the great polytomy, on Branch 0, lies the strain involved in the
Justinianic Plague, which seems to fall between nodes 04 and 05 (Harbeck
etal. 2013; Wagner et al. 2014).

The phylogenetic tree produced by Cui and colleagues was constructed
from information drawn from the complete genomes of 133 samples of
Y. pestis. Two of these (the two maroon triangles near the base of Branch
1) are medieval samples from the London Black Death cemetery. All the
others (131) are samples collected between the late nineteenth and early
twenty-first century; and all of these, save seventeen, come from areas
now within the political boundaries of China and Mongolia. The outliers
come from Russia (2), other areas within the former Soviet Union includ-
ing Georgia (3), Africa (3), India (1), the United States of America (2),
Myanmar (1), Madagascar (3), Nepal (1) and Iran/Kurdistan (1). Here I
wish to focus on the three samples from Africa.

the African strain 1.ANT being found outside of Africa. Amann (2007: 22) gives the
provenance of NCTC_570 Bombay 267 as “G. Liston in 1920 / fatal bubonic plague,
Bombay.” W. Glen Liston (1872-1950) was a leading plague researcher in Bombay
(Mumbai) and helped establish the role of the flea in transmitting plague from rats to
humans. [ have not been able to determine anything further about the provenance of
this sample.

16 See Hymes (2014, in this issue) for the significance of this date.
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Little genetics work has been done on sub-Saharan Africa on a scale
comparable to what has been done in China and Mongolia, a lacuna in
research that makes the following speculations tentative in the extreme.’
Nevertheless, such hints as are now available from Y. pestis genetics work
suggest that a premodern history of plague in sub-Saharan Africa might
be worth exploring. The earliest of the three African samples is also the
single most problematic part of the phylogenetic tree of Y. pestis as it is
currently understood. This strain, called “Angola” (0.PE3), comes from
a laboratory sample collected in or before 1984.18 All provenance infor-
mation has been lost, and it is not known whether it was collected from
a human being, a rodent, or an arthropod vector. It is in every sense a
conundrum, because no other samples from this region have yet entered
into the genomics databases for Y. pestis. The “Angola” strain is distinc-
tive in two respects. First, it is the most divergent of all the strains thus
far studied. 548 SNPs separate it from the most recent common ancestor
(MCRA) that Yersinia pestis shares with its closest related species, Yer-
sinia pseudotuberculosis. All other strains, save two, of Y. pestis that were
studied from complete genomes by Cui and colleagues have less than 300
SNPs that separate them from the MRCA (the mean is 248). “Angola” is
the ultimate outlier. Second, “Angola” also lies very close to the base of
the phylogenetic tree of Y. pestis. Just how old it is as a strain is unclear,
but it clearly derives from some very ancient form of the organism. Only

17 Work coming out of the Institut Pasteur in Paris in the 1990s (e.g., Guiyoule et
al. 1994) drew heavily on samples from Kenya and the (then Belgian) Congo. More
recent genetics work, however, has focused mostly on Madagascar, where a radiation
of one of the Third Pandemic strains predominates (Morelli et al. 2010). According
to the World Health Organization, foci exist in the Democratic Republic of the Congo,
Kenya, Lesotho, Libya, Mauritania, Mozambique, Namibia, Senegal, Tanzania, Uganda,
and probably Egypt (World Health Organization 1999: 16 and 26-31). I return to the
implications of this sampling and research bias at the end of the essay. See also Varlik
2014, in this issue.

18 Dos Santos Gracio and Gracio (2011: 1) claim (without offering citations) that
the “first reference to the occurence [sic] of plague in Angola was made in 1921. ..
. However, others believed plague was already there, and that a sylvatic cycle with
a reservoir in wild rodents was already present in Austral Africa before the XV
century European arrival” The complete genome of the Angola strain (NC_010159)
was sequenced in 2010 and can be found online at <http://www.ncbi.nlm.nih.gov/
nuccore/NC_010159.1> [accessed September 10, 2014]. Morelli et al. (2010) first
broached the idea that the Angola strain might be an extant remnant of the strain that
caused the Justinianic Plague. That notion has since been challenged by Harbeck et al.
(2013) on the basis aDNA retrieved from a gravesite in Bavaria.
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two phylogroups that have yet been sequenced are more basal, and these
come from Eurasia.'?

So, how long has “Angola” been in sub-Saharan Africa? There is sim-
ply no way to tell at this point. But here is where a multidisciplinary per-
spective would allow us to take the question seriously, even if we cannot
yet answer it. We actually have a least one account from a Greek writer
in the first century CE, Rufus of Ephesus, reporting on other writers who
described a “pestilential fever” characterized by swollen glands in the
neck, armpits, groin, and back of the legs. According to Rufus, this con-
dition was reported in Libya, Egypt, and Syria—in other words, around
the Mediterranean littoral—at least six centuries before the Justinianic
Plague arrived at the port of Pelusium in 541 CE.?° By itself, Rufus’s report
is insufficient for a clear determination of the presence of plague in North
Africa around the beginning of the Common Era. And connecting the Med-
iterranean to sub-Saharan Africa is even more problematic for this period
of time. But we can see why the historiographic tradition linking plague
with Africa in ancient times cannot be dismissed out of hand.

The real surprise that comes from genetics, however, is the possibility
that it might help us to reconstruct a medieval or early modern history of
plague in sub-Saharan Africa. The other African phylogroup represented
on Plate 1 is 1.ANT (gray triangles, top center), which breaks off from the
main stem of Branch 1 just above (i.e., just after) the 1348 London genome.
1.ANT, also called “Africa Antiqua,” is the group of strains of Y. pestis found
now in East and Central Africa, from Kenya to Uganda and into the Demo-
cratic Republic of Congo. In 2010, Morelli and colleagues proposed an age
for the origin of this branch somewhere between 628-6914 years ago. In
2013, Cui and colleagues recalibrated this biological clock, suggesting that
the African clades had branched off from the main Black Death clade at a
later time: ¢. 1499, with a 95% confidence interval of c. 1377 to c. 1650.

19 These are 0.PE7, which was sampled for the study of Cui et al. (2013) from the
Mongolian five-toed jerboa (Allactaga sibirica) and a human patient, both in the
Chinese province of Qinghai; and 0.PE2, which was sampled from voles in an area of
the Former Soviet Union and Georgia.

20 Rufus’s original work no longer survives; rather, the excerpt describing buboes is
reported by the fourth-century CE writer Oribasius, in his Collectionum. See Sallares
(2007: 251) for the Greek text and, for an English translation of the passage, Simpson
(1905: 4); see also Simpson (1905: 281) for an image of a popliteal (behind the knee)
bubo. My thanks to Heinrich von Staden for confirming the reading of the Greek and
advising me on the identification of the authorities Rufus cites, none of whom (pace
Sallares) can be dated before the first century BCE.
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Again, as stressed above, the chronology established by genetics is
more valuable in suggesting relative position in time than absolute posi-
tion. It establishes a historical sequence: X happened before Y. 1.ANT is,
in terms of its place on the Yersinia pestis phylogenetic tree, one of the
most closely related “descendants” of the strain that killed the individuals
in London whose remains were studied in reconstructing the first com-
plete sample of the Black Death genome. Or, one could say that it is a “dis-
tant cousin” of the London strain, rather than a direct descendant. This
distinction is important, since the phylogenetic tree does not show us all
the dead ends, the extinct sub-branches that may have moved into new
geographic terrains or new hosts but then failed to establish mechanisms
of long-term survival. The Black Death genome from London is an incred-
ibly lucky find: that rare one-in-a-zillion fossil that captures a strain of the
organism as it existed seven hundred years ago, before it hit a “dead end”
in the human beings it killed in fourteenth-century London. The modern
specimens of 1.ANT, in contrast, have had seven hundred more years to
evolve. And like the “Angola” strain, they show that 1.ANT has undergone
considerable unique evolution: on a differently calibrated tree, one where
physical distance more closely approximates genetic difference, 1.ANT
is the furthest spanning subbranch of lineage 1, representing up to 100
SNPs from the 07 polytomy and 300-305 SNPs from the most recent com-
mon ancestor of Y. pestis (Cui et al. 2013: 579 and supplementary data 8,
fig. S3, A). Moreover, a study of this East and Central African strain done
back in 1994 found a considerable level of local genetic diversity, suggest-
ing that it had been established in the area for a considerable period of
time (Guiyoule et al. 1994).

According to current biological theory, when populations diverge from
a common ancestor, genetic differences between them can arise for sev-
eral reasons. One of those reasons may be adaptations necessary for sur-
vival in a new host species. There are no marmots (one of the main host
genera for Y. pestis in Eastern Eurasia) in Africa, nor, aside from commen-
sal rodents, does there seem to be any major overlap in the known host
species of Y. pestis on the Eurasia and African continents. In other words,
adaptation to new host species may well account for the stark divergence
of 1.ANT from other strains on Branch 1, none of which are currently
known in Africa save for the modern 1.0RI strains.

So, to summarize, genetics currently tells us three things about 1.ANT.
First, it does not derive directly from the “Angola” strain. Hence, when-
ever “Angola” did arrive in Africa, it did not give rise to 1.ANT. The his-
tory of those two strains, and specifically the history of their arrival in
Africa, can thus be separated. Second, 1.ANT is older than the strains dis-
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seminated worldwide (including to parts of sub-Saharan Africa) during
the Third (modern) Pandemic, the 1.0RI strains. So the history of 1.ANT
can be separated from the narratives of the Third Pandemic.?! And third,
1.ANT, the strain of Y. pestis associated (so far as we currently know) only
with Central and Eastern Africa, is most closely related to the Black Death
strain now documented from the London Black Death cemetery.

So when did 1.ANT arrive on the African continent? And by what route?
As will be discussed in the next section, the arrival of plague into the Med-
iterranean basin (and so into North Africa) in the ancient Greco-Roman
period was almost certainly via the Red Sea, where trade would have con-
nected the Mediterranean to the Indian Ocean. Whether plague moved
further south into the African continent, beyond the Horn of Africa, during
the ancient Greco-Roman period is as yet unclear. Clearly, trade was occur-
ring across the Sahara and, up to a point, in the Nile Valley, but we do not
yet have strong evidence either for the presence of commensal rodents
or for developed urban communities that would have facilitated plague’s
spread south of the Sahara before the seventh century CE.

By the time of the later medieval plague, however, the situation in
sub-Saharan Africa was different. Considerable trade occurred across the
Sahara in exchanges of gold, slaves, salt, and probably also ivory (McDou-
gall 1990; Guérin 2013). Mansa Musa’s famous pilgrimage from Mali to
Mecca in 1324 remains symbolic of those medieval trade networks, a
trip whose timing should not go unnoted. For just a few decades later,
we find abandonment of sites in sub-Saharan Africa that had previously
been thriving metropolitan centers. The sudden late medieval abandon-
ment of earthwork settlements at Jenne-Jeno and Akrokrowa, in what is
present-day Ghana, has proved a puzzle to archeologists. In 1998, McIn-
tosh mused on the possibility that plague may have been involved in
Jenne-Jeno’s abandonment (McIntosh 1998: 247-50), while Chouin and
DeCorse (2010) were willing to speculate openly about it as the cause of
widespread abandonment:

Looking at world history during this period, it seems that only one event
can possibly explain such a large-scale phenomenon: the occurrence of

21 The historical works of Myron Echenberg on plague in Senegal and South Africa
(Echenberg 2001 and 2007) do not draw on the genetics works that was only then
emerging. Nevertheless, subsequent genetic analysis suggests that the strains of plague
that hit northern, northwestern, and southern Africa in the twentieth century were of
the 1.0RI phylogroups, and hence distinctive of the Third Pandemic; see Bitam et al.
2010; Morelli et al. 2010. On the recent discovery of a MED strain (found on Branch 2
of the phylogenetic tree in Cui et al. 2013) in Algeria, see Cabanel et al. (2013).
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the Black Death or Great Plague. . .. In affecting societies living in forest
areas of southern Ghana, the Plague would have had exactly the same
effect as in other parts of the world: it would have destroyed a large por-
tion of the population living in densely populated settlements, resulting
in their abandonment—a well-documented phenomenon in many other
contexts. (Chouin and DeCorse 2010: 143)

Butin placing plague in sub-Saharan Africa, Chouin and DeCorse were over-
interpreting the superficial and unsubstantiated claims of a non-academic
book published nearly thirty years earlier (Cartwright and Biddiss 1972).22
To date, there is neither bioarcheological research nor aDNA to tell us what
happened to these societies which, it seems, left no written records. Hence,
the question of plague’s possible penetration across the Sahara to West
Central Africa must remain for the moment an open question.

The situation for East Africa is different. Here, the likely point of
entrance for the strain of Yersinia pestis that now dominates in Central
and East Africa, 1.ANT, was the Indian Ocean coast, where from the sev-
enth century on there is increasing evidence of a “a deeply networked
trade and contact situation” (Boivin et al. 2013: 1; cf. Horton 2004). With
two exceptions, Indian Ocean transit of Y. pestis to East Africa below the
Horn has not previously been suggested for plague prior to the Third
(modern) Pandemic.?® Nevertheless, we have cause to raise the question
of the timing of plague’s arrival. For in Eastern Africa, we have a phenom-
enon similar to that in West Africa, at virtually the same time: at least four
important trading centers suffered major decline. On the coast, Shanga (on
the Lamu Archipelago off the coast of modern-day Kenya) and Tumbatu

22 In fact, Cartwright and Biddiss never said anything about sub-Saharan Africa per
se, referring only generically to “Africa” (1972: 32 and 51). Their narrative typically
just summarizes the impact of the Black Death on Europe.

23 Horton (1996/2012) notes the coincidental timing of the Black Death and the
decline of these towns, but implies that the latter is due to the general collapse of the
international economy at that time. Horton and Middleton (2000: 82) offer a passing
suggestion that plague may have indeed reached East Africa. They cite Dols (1977) in
support of their claim that plague spread “throughout the Middle East and the Indian
Ocean world,” but Dols in fact claimed that transmission through the Indian Ocean
was unlikely (Dols 1977: 43-44). The other claim of Indian Ocean transport was made
by the microbiologist Mark Achtman, who proposed in 2010 that Y. pestis might have
been brought to East Africa by the Chinese explorer Zheng He (1371-1433) (Morelli
etal. 2010). Achtman has since retracted that suggestion (Cui et al. 2013), not because
of its historical or epidemiological improbability, but rather because he recalibrated
his biological clock, pushing the divergence of 1.ANT from the main branch to a later
era and thus making Zheng He’s role less likely.
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(on Tumbatu Island) were abandoned, while Kilwa on the island of Kilwa
Kisiwani (modern-day Tanzania) became derelict. Inland, Great Zimba-
bwe (near present day Masvingo, Zimbabwe), known for its monumental
mortarless structures, was abandoned. The dating of Great Zimbabwe's
abandonment has been intensely debated; carbon-14 dating performed
in the early 1990s showed that Great Zimbabwe’s growth had stopped
by the mid-fourteenth century, and the site was abandoned definitively
by the sixteenth, at the latest (Huffman and Vogel 1991; Pikirayi 2001:
150-51). While there was not complete devastation of the East African
coast in this period (e.g., Wynne-Jones 2013), the pattern of coastal areas
and an upland region (Great Zimbabwe is on a plateau, over a thousand
meters high) being simultaneously affected bears the distinctive stamp
of plague (Carmichael 2014, in this issue). Moreover, the conditions for
plague’s spread were there: intense human trade in various commodities
across the Indian Ocean and the arrival of Asian commensal rodents in
East Africa.

Reaching Tibet: A New Geography of Plague

And the coral which is brought from our homeland is sold more in this
land than any other kind.?*

Marco Polo (d. 1324) was a latecomer to the vast trade networks that
brought Mediterranean coral all the way to Kashmir (where he made this
observation) and to Tibet, where he noted that coral brought “great delight”
there, too.2° Polo’s Description of the World, read from the perspective of
what we know now about the global spread of pathogens, opens a window
onto the material connections of the premodern world. Coral was one of the
few precious yet easily transportable substances that the Mediterranean
world could trade eastward in exchange for so many kinds of materials and
goods coming from East and South Asia (Sibon 2012). Tracing its trade, as
well as that of other substances like Tibetan musk, Indian pepper, or East
African ivory, helps us reconstruct human exchanges otherwise lost to his-

24 Chapter 48, on Kashmir (“Thesimur”): “Et le coral qui se porte de nos contrees
se vent moult en ceste contree plus que en autre” (Polo [and Rustichello of Pisa
1298-99]/2003: 7, emphasis added). My thanks to Barbie Campbell Cole for bringing
this statement to my attention, and to Markus Cruse for providing me with the citation.
25 Chapter 115, on Tibet (“Tebet”): “En ceste prouvince s’espant le corail et est moult

chier, car il le meitent au col de leurs fames et de leur ydres par moult grant joie” (Polo
[and Rustichello of Pisa 1298-99]/2003: 71).
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tory. By themselves, these luxury goods were probably innocuous in terms
of disease transmission.?¢ But add in the furs that may have carried fleas
and their excrement far beyond where their animal hosts would have taken
them while living (Ducene 2005); the beasts of burden laden with these
goods, with their own fleas and ticks; the shipholds and storage contain-
ers full of locally traded grain, and the rodents they attracted; and a medi-
eval taste for luxury textiles that drove international trade (but also could
transport fleas and their excrement), and we have a web of connections
that make up Le Roy Ladurie’s “microbial unification of the world” (Le Roy
Ladurie 1973). We cannot, of course, be casual in our use of globalizing
frameworks. Specifics in time and space matter hugely. Genetics has some
contributions to make, archeology and history even more. But together,
they suggest that a whole world region should be added to our narratives
of the Black Death, a region that would connect the Tibetan Plateau and
Qinghai to sub-Saharan Africa: the Indian Ocean basin.

It is nothing new to connect the Black Death narrative with trade, of
course; it has long been suggested that plague moved to Western Eurasia
and thence the Mediterranean and North Africa “via the Silk Road.” That is
simply a statement of its trajectory, however, rather than an actual docu-
mented mode of transmission, since it is likely that (whether carried by
rodents or humans or other species) Y. pestis followed the topography
of mountain passes, rivers, and valleys that traversed Central Asia and
served as the network of trade connections that we aggregate under the
rubric “Silk Road” (Beckwith 2009). Overland routes make most sense, of
course, as trajectories for plague’s arrival in the Black Sea region, whence
it spread into the Mediterranean. But an important question needs to be
asked: did it go in other directions as well? Arguments have been made by
Buell (2012), Sussman (2011), and Anandavalli (2007) that plague (or at
least major human outbreaks) cannot be documented in medieval China
or India. Hymes'’s contribution to this issue challenges these claims with
respect to the Gansu corridor and areas of China further east. Moreover,
as science reminds us, there can be plague without “plague.” Even in the
absence of human outbreaks, Y. pestis can subsist and thrive in mamma-
lian communities normally beneath the notice of humans. A new genet-
ics of plague—especially the fact that the African 1.ANT strain demands
explanation—suggests that southern routes of plague in the late medieval
period merit further consideration.

26 Or perhaps one should say “usually innocuous.” A twelfth-century Latin account
explains that musk (both real and fake) was often sold in the skin of the musk deer
(Wolfel 1939: 79-80), so perhaps it posed the same problem as the transmission of furs.
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First of all, it is likely that we have underestimated the role of a southern
route, via the Indian Ocean, for the First Plague Pandemic itself. Contrary
to assumptions made by historians of late antiquity, it would seem that
plague manifested first at the Egyptian port city of Pelusium (in the same
site as modern-day Tell el-Farama) not because it “came out of Africa” (i.e.,
Egypt), but because it came via traffic from the Red Sea (Little 2007).%
The port of Clysma in the Red Sea has recently been proposed as the pos-
sible entrance gate of Yersinia pestis into the Mediterranean (Tsimias et
al. 2009). This argument was based solely on considerations of ancient
geography, but the need to plot a route for Y. pestis out of the Tibetan
Highlands fits both the emerging genetics data and the newer research on
trade in the Indian Ocean basin, which can now very easily account for an
intensity of travel that (however slowly) might have moved plague out of
its Central Asian home into the very different environments of the Indian
Ocean and ultimately the Red Sea and the Mediterranean littorals.

Secondly, the field of Indian Ocean studies is one of the areas that has
been transformed radically in the decades since the main lines of argu-
ment in plague historiography were laid down (Seland 2014; Beaujard
2005 and 2012). We have long known about the Periplus of the Ery-
thraean Sea, a Greek report on Indian Ocean trade and navigation, writ-
ten in the mid-first century CE by an Egyptian merchant. It notes, for
example, the import of coral at the Skythian port of Barbarikon/Min-
nagar, which was at the mouth of the Indus, and the export of “Chinese
pelts” (Seland 2010: 59). More recent discoveries include the existence
on Socotra Island (off the coast of modern Yemen and Somalia) of a cave
with ancient inscriptions. These have been determined to be by sailors
who visited the island between the first century BCE and sixth century
CE. Texts written in Indian Brahmi script, and South-Arabian, Ethiopian,
Greek, Palmyrene, and Bactrian scripts and languages give evidence of the
breadth of Indian Ocean trade up to and including the time of the Justini-
anic Plague (Strauch 2012). For the later Middle Ages, we have equally
remarkable letters and other documents of Jewish traders from the Cairo
Genizah that show an intense and thriving trade across the Indian Ocean
(Goitein and Friedman 2008).

The Socotra and Genizah finds are unusual, however, as is the Greek
Periplus. For the most part, we have neither identifiable individuals nor

27 The claim that rats carrying plague brought the disease from the Tanzanian coast
up to the Red Sea in the sixth century was premature (Horden 2005: 153). Instead, as
discussed below, the archeological evidence now suggests the arrival of rats in East
Africa somewhat later.

47



48 MONICA H. GREEN

any written records at all. However, as with Marco Polo’s coral, tracking
unique commodities in their travels allows us to glimpse how intense
Indian Ocean traffic was. Take pepper and musk, for example. Black pep-
per was, throughout antiquity and the Middle Ages, produced primarily
on the Malabar Coast of what is now southwest India. Pepper’s history
has long been told in terms of trade with the West, but it is apparent now
that China was one of the main markets for pepper in the Middle Ages. In
other words, pepper was going both directions from the Malabar Coast,
connecting China with all points in the Indian Ocean (Prange 2011).
Similar motives in the trade of musk connected Tibet with the Indian
Ocean world and parts beyond. The Egyptian encyclopedist and historian
al-Nuwayri (677/1279-732/1332), for example, explained that Tibetan
musk (deemed far superior to that that came from China or elsewhere)
was brought down to the Arabian Sea via the Indus Valley, whence it was
shipped to various other ports in the western Indian Ocean (Akasoy and
Yoeli-Tlalim 2007: 221). In fact, a whole array of archeological evidence—
pottery, beads, tableware, and so forth—is stark witness to the intensity
and extent of trade, both short- and long-distance, throughout much of
the Indian Ocean basin.

Where there is extensive human traffic across a geographical expanse,
it stands to reason that we should also look for commensals that traveled
with these traders: a scenario perfect for the establishment of Y. pestis
in new terrain (and amply documented from modern studies of Y. pes-
tis’s very rapid establishment in North and South America and Madagas-
car during the twentieth century). And in East Africa, such commensals
are readily found. The Asian house shrew, Suncus murinus; the black rat
(ship rat), Rattus rattus; and the house mouse, Mus musculus, are all
documented as imports from Asia (Boivin et al. 2013). The bones of Rat-
tus rattus, the black rat, have been found in archeological remains from
Unguja Ukuu, Tumbatu (one of the abandoned sites mentioned above),
and Shanga along the Swahili Coast of East Africa. Rattus rattus may have
arrived there as early as the seventh century and seems to have been com-
mon in urban contexts in the fourteenth.?

Hence, we have two parts of the “elephant” of plague here: the mecha-
nisms of trade across the Indian Ocean basin, and the presence of a “rodent
infrastructure” in East Africa to support a vector-borne disease when and
if it arrived. We currently have, however, no paleogenetic work from this
part of Africa; and indeed, very little genetics work has been done at all on

28 Nina Mudida and Mark Horton, personal communication (February 10, 2013).
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the modern Y. pestis organism as it currently exists throughout much of
sub-Saharan Africa, and where it still causes the second largest number of
human cases per year. Indeed, we do not even have clear evidence of a trail
of human plague from the Tibetan highlands down to the Indian Ocean
ports in the fourteenth or fifteenth centuries, a point used by Anandavalli
(2007) and Sussman (2011), in their respective studies, to argue against
the presence of plague in medieval India. Yet we should be reminded of
the mantra of bioarcheologists: absence of evidence is not evidence of
absence. In a 2006 report of the 1994 plague outbreak in Surat, plague is
given a history in India that goes back three thousand years.

The first known outbreak of plague occurred from 1500-600 BC as
recorded in Bhagvata Purana. The plague was seen again in 1031 AD
when the disease reached India from Central Asia following the invasion
of Sultan Mahmoud. In 1403 AD, Sultan Ahmed’s Army was supposed to
have been destroyed by a plague epidemic in Malwa. (Dutt, Akhtar, and
McVeigh 2006: 757-58)

No supporting documentation was offered. But other, less extreme claims
of the antiquity of plague in India, in some cases pushing it back to the
eleventh century, occur in plague literature of the nineteenth and twenti-
eth centuries (e.g., Simpson 1905: 40).2° For India, then, we are at the same
stage of feeble retrospective diagnosis from a handful of opaque written
sources as we were when studying the history of plague in Europe prior to
1998. The first “clinical” description that meets Anandavalli’s criteria for
plague is a 1689 report by a historian, Khafi Khan, writing in Arabic, who
recounts how “the plague (taun) and pestilence (waba), which had been
ravaging Dakhin (South India) for several years, had spread to Bijapur. He
describes the visible marks of the plague: ‘swellings as big as a grape or
banana under the arms, behind the ears, and in the groin’” (Anandavalli
2007: 25).3° For Sussman, the “first” clinical report is that of the Mughal
emperor Jahangir (d. 1627), who reported in 1619 that

At this time, again, it appeared from the reports of the loyal that the dis-
ease of the plague was prevalent in Agra, so that daily about 100 people,

29 The possibility of a hitherto unrecognized pandemic in the eleventh/twelfth
century merits more examination. There is a story of “epidemics (waba’) and the
plague (ta‘in)” in early eleventh-century Tunisia “which carried off the greater part
of the population” (Talbi 1981: 221). Dols (1977: 33) reports an outbreak in the Hijaz,
Yemen, and Egypt in the twelfth century.

30 For the latest assessment of the semantic weight carried by these Arabic terms,
see Stearns 2011.
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more or less, were dying of it. Under the armpits, or in the groin, or below
the throat, buboes formed, and they died. This is the third year that it has
raged in the cold weather, and disappeared in the commencement of the
hot season. (Jahangir, as quoted by Sussman 2011: 336)

[s it possible that it was only in the seventeenth century that Yersinia pes-
tis first came down from the Tibetan highlands into India?*' Sometimes
absence of evidence really does signal absence of the phenomenon. But
India’s proximity to the Tibetan highlands, the well-documented networks
of trade that connected much of south and southeast Asia throughout the
ancient and medieval periods, and, now, the evidence of deep genetic links
between the strains of Y. pestis found in East and Central Africa and those
that came out of Central Eurasia in the fourteenth century: all of these fac-
tors raise new questions about India’s history with plague.

Anandavalli and Sussman are right to be cautious of reading too much
into the ambiguous evidence of the few written sources they had at their
disposal. Plague is hardly the only disease that presents in epidemic form,
and careful interpretation of such sources always demands the expertise
of scholars skilled in the nuances of the original languages. But it has been
the objective of this essay to argue that historical narratives can be crafted
from other sources, too. Transmission of plague through India (whether
via the Indus Valley or the Ganges) begins to look plausible if we take seri-
ously the emerging narrative derived from genetics, and posit an arrival of
plague in late medieval East Africa.?? Indeed, the fourteenth and fifteenth
centuries were periods of intense upheaval in many areas of Asia, and it
may be worthwhile to consider the possibility that a major social disrup-
tor such as plague contributed to that upheaval (Lieberman 2011; Hymes
2014, in this issue).

In the field of climate and environmental history, a search for consil-
ience among different kinds of historical evidence is openly embraced

31 Ansari (1994, also citing from Jahangir) says that the emperor first reported the
disease not in 1619 but in 1615, noting that “the king wrote that it was the first time
that the disease had occurred in India.” Catanach (2001: 141) similarly identifies the
seventeenth century as the time of the first outbreak of plague in India, when he notes
an outbreak in 1631 among handloom weavers in Gujarat.

32 Granted, at this point we cannot rule out another possible narrative, unlikely
though it may be given the distances involved and the fact that shipping of trade
goods was not a factor: that plague reached East Africa via the Portuguese, who
arrived in 1498. On the experience of plague in Portugal, see da Costa Roque 1979.
The chronicles of Ferndo Lopes, a fifteenth-century chronicler, are due to be published
soon in English translation. My thanks to lona McCleery for this information.
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(McCormick 2011). A multidisciplinary approach to disease history, in
contrast, might be more immediately served by focusing not just on points
where the narratives of different disciplinary approaches converge (as,
for example, in the case of the genetics, historical, and bioarcheological
work on the London Black Death cemetery),** but also on areas where
they seem to be in utter disagreement. As Altman and his colleagues
have warned us, we should beware of “cherry picking those milestones
in human history that are [already] best recorded.” A study of Y. pestis
strains in just three areas of India in 2009 showed three very different
lineages (Kingston 2009), making it likely that plague has been imported
there more than once. Much more research on the genetics of the modern
African and Indian strains of plague, in addition to much more combing
of historical archives and sampling of archeological evidence to look for
extinct Y. pestis strains, will be necessary to confirm whether the sugges-
tions I have made here about a late medieval impact of plague in India and
sub-Saharan Africa are plausible. But we would have never seen this as a
possible line of research had there not been a convergence of many differ-
ent disciplines on questions of plague’s histories in recent years.

Reclaiming Retrospective Diagnosis:
Sources, Methods, and Goals for a Global History of Health

If we want to understand what health and illness meant for past suffer-
ers, we have to accept their labels, not impose ours. (McCleery 2013: 90)

What was invisible to the [peoples of the past] need not remain invisible
for us as well. (Stathakopoulos 2011: 95)

These two statements about what is called “retrospective diagnosis” cap-
ture the historian’s dilemma: is our task to reconstruct the world as his-
torical participants perceived it (what anthropologists would call an emic
approach) and reject modern (biomedical) understandings of disease? Or,
in a positivist mode, is our task to use the methods and categories of mod-
ern science to find out what “really” happened, as judged from an external
frame of reference, that of modern science (an etic approach)? This ques-
tion haunts the historian working with cultural remains in a way it would
not haunt the microbiologist reconstructing aDNA fragments. For the his-
torian, both of these perspectives are “real,” since human experience and

33 See DeWitte (2014, in this issue) for a review of research on the London Black
Death cemetery at East Smithfield.
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the motives for human actions are major objects of our quest.3* But among
historians, too, there are different motives and different objectives.
“Plague,” as Andrew Cunningham has most incisively pointed out, is a
construct of modern biomedicine, built on a foundation of laboratory sci-
ence, epidemiological studies, entomology, and zoology which together
have contributed to our understanding that “plague” is a disease caused
by an infectious microorganism (Yersinia pestis), transmitted by flea bites
or other means, presenting certain characteristic clinical signs and affect-
ing the human body through physiological processes known through
countless clinical observations and laboratory studies of afflicted humans
and animals both pre- and postmortem. Absent that laboratory, there is
no “plague” in this sense (Cunningham 1992; cf. Arrizabalaga 2002 and
Cunningham 2002). All we have are texts that describe various kinds of
suffering, experiences that even those suffering might not have put into a
single category of a namable disease. The “linguistic turn” that has affected
most Anglophone historiographical traditions over the past thirty years
has reinforced a sense that we can never fully break free of the conceptual
categories of our historical texts and reconstruct a “real,” unfiltered past.
I do not contest this interpretation; on the contrary, I accept it whole-
heartedly in so far as it applies to histories drawn from human cultural
products like written documents or works of art (cf. Green, Walker-Meikle,
and Miiller 2014, in this issue). But here is where the challenge, and the
possibilities, of a multidisciplinary history face us. Microbiologists have
broken through the nineteenth-century barrier of laboratory medicine.
Nearly all modern laboratory samples of plague and other pathogens
have been collected in just the past 150 years. But aDNA research reaches
beyond that chronological limit, reconstructing and identifying old organ-
isms in a way that microbiologists themselves now believe is possible (even
if they still argue among themselves about best methods) and that con-
nects plausibly with the narratives of pathogen evolutionary history cre-
ated by genome-based phylogenetics. “Retrospective diagnosis,” in other
words, now has a completely new meaning, one based on assessment of a
material substrate of the past rather than cultural products alone.?®

34 The bioarcheologist, who draws on both cultural and material remains, stands
somewhere in between these poles, a point | address below.

35 I have foregrounded here the diagnostic possibilities of molecular microbiology,
but in diseases other than plague (most notably, leprosy as caused by Mycobacterium
leprae, discovered by Armauer Hansen in 1873), the older field of paleopathology
also has methods to draw plausible “retrospective diagnoses.” See Green 2012 and
forthcoming for an overview.
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So, to return to the skeptic’s “So what?” question about the signifi-
cance of the new plague science posed at the beginning of this essay. My
response is: “Because it gives us something to think with.” The broadened
narrative of plague I have sketched out in this essay suggests the possible
significance of animal species and human populations and areas of the
world that have never before been part of Black Death narratives. And the
other essays in this special issue push those boundaries of new thinking
on the histories of plague even further. In a typical anti-retrospective diag-
nostic stance, historian lona McCleery says that “If we want to understand
what health and illness meant for past sufferers, we have to accept their
labels, not impose ours.” But what if those sufferers are populations of the
destroyed African civilizations of Zimbabwe or possibly Jenne-Jeno and
Akrokrowa? What “labels” have we to interpret when these vanished soci-
eties left no written records? As Anna Colet and her colleagues make clear
in their study of the communal graves of Tarrega (2014, in this issue), it
is sheer chance that we now have both documentary records and physical
evidence for the slaughter of the Jewish community of that town in 1348.
For so many victims of the Black Death—both those who died of plague
and those who died at others’ hands—we have no testimony of their suf-
fering other than their physical remains or other traces. And even those
are rare, especially in parts of the world where archaeological traditions
are still nascent (Campana et al. 2013).

Reconstructing the history of the Black Death can proceed from many
motives, and methodologies will be chosen according to the objectives that
various researchers wish to achieve as well as their training and resources.
Some possible methods for exploring plague’s histories have not even
been discussed here, such as the use of historical linguistics, which has
already proven a powerful ally to both archaeological and genetics work
(e.g., de Luna, Fleisher, and McIntosh 2012). Plague is an “elephant” that
demands the efforts of many blind men and women to assess its full, huge,
and awful expanse. Yersinia pestis has established itself as a worldwide
pathogen not because (like, say, measles or tuberculosis) it is continually
circulating in human bodies. Rather; it exists today in every continent save
Australia and Antarctica because it was carried far from its apparent site
of origin in the Tibet-Qinghai Plateau by combinations of human and ani-
mal carriers who recreated microenvironments in which Y. pestis could
thrive.?® It was then able to establish foci in new areas, moving from com-

36 Plague did reach Australia during the Third Pandemic (if not before), but it did not
establish permanent foci thanks to aggressive public health measures. See Curson and
McCracken 1989.
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mensal rodent populations (transported by humans) into new, rural spe-
cies where the organism could find permanent hosts.

This essay presents the new face of the Black Death, a medieval pan-
demic that may have spared Oceania and North and South America only
because those areas had not yet been brought tightly into the networks of
Afroeurasian trade.?” A global approach to the disease’s history—thinking
across time and space and our own methodological perspectives, taking
in the full evolutionary history of the pathogen and the full human impact
of the disease—will give us a mechanism to explain how plague reached
those last corners of the world, what it did when it got there, and how
its many stories compare to those of other global diseases.?® A “global”
approach will also facilitate greater understanding of a disease that still
affects several thousand people every year and could threaten many
more (Ziegler 2014, in this issue). Much of the genetics work described
above has been based on modern samples collected in China, and on the
efforts of Chinese, Russian, and North American scientists, who for many
decades have prioritized plague research because it exists as an enzootic
(and even bioterrorist) threat in their own countries. But very little com-
parable genetics work has yet been done in other areas where plague is
enzootic: in India, Southeast Asia, South America, and most parts of Africa.
Johanna T. Crane (2011), among others, has noted the effects of such an
imbalance in molecular research infrastructure on the study of another
global disease, HIV/AIDS. This examination of the Black Death suggests
that framing pandemics both widely (in geography) and deeply (in time)
may not simply broaden our historical knowledge, but help us reconceive
the world we live in today.

37 Though here, too, tracing commensal rodents shows medieval human movements.
See Wilmshurst et al. 2008.

38 As this essay will have made plain, it will be necessary to gauge the hows and
whys of plague’s global history not in terms of human witnesses alone, but from other
kinds of evidence. Moreover, all of the methods and perspectives surveyed here can
be applied to other conundra in disease history, for example, the still mysterious case
of the cocoliztli epidemic of 1544-50 in Central America (see Warinner et al. 2012).
As outlined in Green 2012 and Green forthcoming, a global approach to the history
of disease is not simply multidisciplinary but deliberately seeks out parallels and
interactions between different diseases.
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Abstract This essay introduces the inaugural issue of The Medieval Globe,
“Pandemic Disease in the Medieval World: Rethinking the Black Death”. It sug-
gests that the history of the pathogen Yersinia pestis, as it has now been recon-
structed by molecular biology, allows for an expanded definition of the Second
Plague Pandemic. Historiography of the Black Death has hitherto focused on a
limited number of vector and host species, and on Western Europe and those
parts of the Islamicate world touching the Mediterranean littoral. Biological con-
siderations suggest the value of a broadened framework, one that encompasses
an enlarged range of host species and draws on new archeological, genetic, and
historical researches to look for the presence of plague in the premodern Indian
Ocean basin and East Africa, areas where it has previously not been suspected.

Keywords Afroeurasia, Indian Ocean, zoonotics, retrospective diagnosis, Black
Death, Justinianic Plague, global history of health.
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THE BLACK DEATH
AND ITS CONSEQUENCES FORTHE
JEWISH COMMUNITY IN TARREGA:
LESSONS FROM HISTORY AND ARCHEOLOGY*

ANNA COLET, JOSEP XAVIER MUNTANE | SANTIVERI,
JORDI RUIZVENTURA, ORIOL SAULA, M, EULALIA
SUBIRA DE GALDACANO and CLARA JAUREGUI

IN MARCH 2014, an exhibit opened at the Museu Comarcal de I'Urgell
in Tarrega, commemorating a tragedy that had occurred in that Catalan
town nearly seven hundred years earlier.! This tragedy—the murder of a
large number of the town'’s Jewish inhabitants—has been acknowledged
for centuries. Reports of the events that transpired in the summer of 1348
reached the ruler of the Crown of Aragon almost immediately. Legal pro-
ceedings continued for several years thereafter, not so much to identify
and prosecute the murderers as to restore property and financial instru-
ments that had been destroyed or stolen in the rioting.? Meanwhile, con-
temporary reports of the events in Tarrega circulated among the Jewish
communities of Catalonia. Stories of the event were also handed down
among subsequent generations of Jews when they emigrated to Italy
after their general expulsion from Spain in 1492. All of this, too, has been
known for some time.

* This essay, originally drafted in Catalan, has been translated and revised for
publication by Monica H. Green and Carol Symes.

I Museu Comarcal de I'Urgell-Tarrega, “Tragédia al Call. Tarrega 1348” <http://
museutarrega.cat/exposicions-permanents/tragedia-al-call-tarrega-1348> [accessed
April 23,2014]. A catalogue of the exhibition is available at <http://museutarrega.cat/
documents>. All skeletal samples referenced in this study derive from the medieval
Jewish cemetery of Les Roquetes and are curated at the Museu Comarcal de I'Urgell-
Tarrega. There is no identifying information associated with any of these individuals
(i.e., there are no burial records for this cemetery or coffin plates that identify
interred individuals by name), and thus this research does not constitute any risk to
living descendants. All the research at the site has been conducted in accordance with
the Llei 9/1993, de 30 de setembre, del Patrimoni Cultural Catala and the Decret
78/2002, de 5 de marg, del Reglament de proteccio del patrimoni arqueoldgic i
Paleontologic.

2 Much of this local documentation, created by Christian authorities, was assembled
and published by Lopez (1956); see below.
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But written accounts tend to take on a certain abstraction, which is
why the discovery of the Jewish cemetery in Tarrega in 2007 occasioned
such interest. Within it were found six communal graves that seemed to
hold the victims of the 1348 uprisings (Muntané 2007b, 2009, 2012a).3
These graves are the only material evidence of the violent acts perpe-
trated against the town’s Jewish minority. In the following essay, a team
of archeologists, historians, and scientists lays out the evidence for the
events of 1348 from a new perspective: first, we reassemble the histori-
cal documentation and examine it for evidence of the exact timing and
circumstances of the events; then, we turn to the material evidence from
the cemetery, examining it, too, to confirm the date of the events that pro-
duced these communal graves; and finally, in more detail, we look for evi-
dence of the nature of the attack, the identities of the victims, and the cir-
cumstances in which they were laid to rest in this cemetery.

Part I: The Documentary Evidence

One of the acknowledged consequences of the plague epidemic of 1348-51
was an escalation in attacks on social minorities, including clerics, beggars,
persons suffering from leprosy, and foreigners, who were blamed for the
inexplicable mortality. In Catalonia, as in many other regions of Western
Europe, Jews stood out as being the most powerful minority group and, as
such, suffered disproportionally when the Black Death reached the area.
What makes the Catalan case distinctive is that we now have an example
of the documentary record being confirmed and extended by archeologi-
cal data of an uprising against the Jewish community of Tarrega in July
1348,* making it one of the first communities to suffer such an assault
directly related to the Black Death.® The brutality of those uprisings is wit-
nessed in various reports written by contemporary Jews.

3 Here and elsewhere, the Catalan term fossa comuna has usually been translated
as “communal grave” rather than “mass grave.” As the evidence summarized in this
article indicates, aspects of the burials discovered at Les Roquetes were carefully
planned, if hasty. This was not a haphazard disposal of bodies. That said, the editors’
decision to render this ambiguous term as “communal grave” should not mask the
fact that those buried in these graves were victims of a massacre.

4 In the original Catalan version of this essay, the authors used the term avalot, a
“popular uprising” or “seditious tumult” (cf. Diccionari de la llengua catalana de
U'Institut d’Estudis Catalans). The exact motivations behind these attacks may have
been more complicated than the epithet “popular” can adequately capture, and yet
the term pogrom seems too heavily freighted to be used unproblematically. Therefore,
we have settled on the term “uprising.”

5 Earlier attacks in April of 1348 occurred in Toulon, Hyeres, and several other
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With respect to the uprising in Tarrega, we have the testimony of a
contemporary rabbi, Hayyim Galipapa (b. Monts6, c. 1310-d. Pamplona,
c. 1380), then living in the town of Huesca, in Aragoén. His account has sur-
vived due to its incorporation into the historical narrative of an Italian
Jew, Joseph ha-Kohen (1496-1578), who commemorated the sufferings
of the Jewish people during the Black Death in his Emeq ha-Bakha (Valley
of Grief, 1557-58) (ha-Kohen 1557-58/1981: 27).6 Two points of infor-
mation provided by Galipapa help to contextualize the attack on the Jews
of Tarrega and correlate it with the spread of the plague epidemic. The
first has to do with the route connecting the three Catalan towns he men-
tions, in the following order: Barcelona, Cervera, Tarrega. This same order
is confirmed by several official documents from the royal chancery of Pere
III (r. 1336-87) of Barcelona (Pere IV of Aragon), documents which also
record attacks on Jews in each of these towns. Barcelona, Cervera, and
Tarrega were connected by the main east-west road, and the order thus
reflects the direction that the plague took, moving westward from the
coast toward the interior of the principality (Lopez 1956, 1959a, 1959b).
Galipapa’s second informative contribution helps to establish the date
of these three incidents. According to the rabbi, there was an uprising at
Barcelona on a Saturday afternoon, followed by another at Cervera on an
unspecified date, and by yet another at Tarrega three days after the sec-
ond. For this last, he assigns a specific date: the 10th of the month of Av.”

Establishing the link between the arrival of plague and the attacks on
these three Jewish communities is not straightforward. First of all, we
must accept that our sources will only record human cases of plague,
and not the actual spread of the pathogen through rodent populations or
contaminated foodstores. What we can see from the documented human
cases is that plague seems to have arrived in Catalonia only recently, in
the spring of 1348, having been reported first at Perpignan in April, and
then by May at Girona, to the northeast of Barcelona. It also reached Tar-
ragona and Valencia (other port cities to the southwest) as well as the

small towns in Provence. See Crémieux 1930-31; Shatzmiller 1974. The more widely
known attacks in Savoy and the Rhineland did not start until later in the year 1348.
On the latter, see most recently Cohn 2007.

6 Ha-Kohen also incorporated Galipapa’s narrative into another work, Dibre ha-
Yamim le-Malke Zarfat we-‘Otoman (Chronicles of the Kings of France and Turkey),
published in Venice in 1554: see Barzilay 2011. The authors thank Mr. Barzilay for
sharing his work with them, and also Susan Einbinder for alerting them to this (and
other) pertinent publications.

7 See ha-Kohen 1557-58/1981: p. 17 line Y0 and p.n7 line 2.
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island of Mallorca in the month of May (L6pez 1956: nos. 2 and 5; see also
Guilleré 1984: 106).2 By mid-May, at the latest, deaths are documented in
Barcelona (Gyug 1983; Guilleré 1993-94, 1:171-72). The uprising against
the Barcelonan Jewish quarter (call) therefore took place shortly after
the arrival of the plague, since it seems that Jewish-Christian relations
remained stable up through May 15 (Nirenberg 1996: 237-38).? Accord-
ing to the information we can extract from the royal chancery documents,
the attack was vicious: “On Saturday last, some people incited by an evil
temper, having set their fear of God and our dominion aside, gathered as a
riotous mob and entered into the call of the Jews of Barcelona. And there
they destroyed and despoiled many dwellings and they killed many Jews.”
That was on May 17, 1348. Just five days later, Pere IlI ordered the cap-
ture of the perpetrators of the uprising and the strengthening of security
around the Jewish quarter in Barcelona.!® A week later, on May 29—con-
cerned lest there be further attacks - the king issued an order of protec-
tion to officers of the Jewish quarters in Montblanc, Tarrega, Vilafranca del
Penedes, and Cervera.!' Almost two months after these precautions were
taken, however, a document completed on 24 July shows their ineffectual-
ity, as uprisings had already reached the towns of Cervera and Tarrega.'?

8 In Tarragona, the plague began the first of May: see Trenchs 1969.

9 The historian Esteve Gilabert Bruniquer (c. 1608/1915, 4: 319) claimed, confus-
ingly, that there was “a great procession of many priests from the cathedral and
parishes and monasteries and many other people” on May 2, but he then linked that
ceremony to the great mortality in June.

10 “Die sabbati proxime preterita, nonnulli maligno spiritu concitati, Dei timore
postposito at in nostre dominationis conceptum per modum aualoti intrarunt in
Callem Judaycum Barchinone et inibi, plura hospitia fregerunt et disraubarunt ac
multos judeos inibi occiderunt”; see Lopez 1956: no. 8 (May 22, 1348).

Il “The king ordered his officials that ‘you are to maintain and protect and defend
each and every Jew of the Jewish quarter of the city and of his realm and their
possessions and goods vigorously and earnestly from all disturbances, molestations,
injuries, inconveniences and offenses’ (“El rei manava als seus oficials que ‘omnes
et singulos Judeos aljame Judeorum ville eiusdem et collectorie sue ac res et bona
eorum quecumque, manuteneatis, protegatis et deffendatis viriliter et potenter, ab
infestationibus, molestiis, injuriis, grauaminibus et offensis indebitis quorumcumque
nec ipsos uel eorum aliquos in personis et bonis ipsorum, per modos supra
specifficatos uel aliter, permittatis a quo quam contra jus et justitiam agrauari seu
etiam molestari’™); see Lopez 1956: no. 9 (May 29, 1348).

12 “Hiis diebus proxime lapsis, propter rumores nobis subito venientes, qualiter
per nonnullos civitatis Barchinone et villarum Cervarie, Tarrage, contra aljamas
et singulares dictarum civitatum et villarum, casu fortuito et inopinato, concitato
populo, extitit suscitata occasione cuius strages seu neces, percussiones et vulnera
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Like Galipapa’s Hebrew account, these official documents offer no pre-
cise date for the attack on the Jewish quarter of Cervera. For Tarrega, how-
ever, we have Galipapa’s date: 10 Av of the year 5108, which would fall in
the first half of July, probably around 6 July.?* Since we have already seen
that Pere III was reacting to the assaults on all three communities by 24
July, the date we can deduce from Galipapa’s testimony seems credible.

This causal relationship between the occurrence of the epidemic and
attacks on Jewish quarters is even clearer in a document of early 1362,
during what is generally seen as the second wave of the plague in Western
Europe (see Carmichael 2014, in this issue). Trying to pre-empt the alarm
caused by the arrival of a new outbreak of the plague, the secretary of the
Tarrega Jewish community requested protection from the king. For “as
in the time of deaths, by divine judgment, which took place long ago, the
Jewish community and its members were despoiled and many of them put
to a sword by some people of this town and others, so now [...] because
of the deaths that have occurred and are still occurring in some parts of
the kingdom, they fear that they will again be damned and plundered and
killed as fiercely as before.”*

Obviously, the same degree of alarm did not exist in the minds of Cata-
lan Jews before 1348, so we find no documents (contemporaneous with
the arrival of the plague) that indicate a fear of attack by Christians. How-
ever, understanding of this causal relationship was rapidly discerned by

varia et diversa rapinie ad destructiones domorum, adversas aliamas predictas et
quampluribus singularibus ex ea fuerunt diversimode subsecuta”; see Lopez 1959b:
no. 5 (July 24, 1348). This document is addressed to the authorities of Lleida, who
wanted to avoid an attack similar to the one in Cuirassa (one of the two Jewish
neighborhoods of Lleida). It was of no use, as a document dated August 11, 1348
(included in one of July 18, 1349, no. 12) indicates that the wave of attacks spread
elsewhere: “And especially recently, first in the city of Barcelona and now in the towns
of Cervera, Tarrega, and in the city of Lleida and other places” (“Et specialiter nuper
primo in civitate Barchinone et nunc noviter in villis Cervarie et Tarrege et in civitate
Ilerde et in aliis etiam locis”).

13 See “Hebcal Jewish Calendar”, online at <http://www.hebcal.com> [accessed
March 1, 2014].

14 “Pro parte aljame Judeorum dicte uille, fuit nobis humiliter suplicatum ut cum
tempore mortalitatum que, Dei juditio temporibus preteritis viguerunt, aljama ipsa
et eius singulares, per aliquas personas uille eiusdem et aliunde, fuerint disraubati
et plures ex ipsis gladio trucidati, timeantque nunc occasione mortalitatum que jam
viguerunt vigentque nunc in aliquibus partibus regni nostri iterato dampnificari,
depredari et interfici et immaniter prout prius dignaremur eisdem super hiis de
nostri regia clementia subuenire”; see Lopez 1956: no. 150 (January 12, 1362).
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the survivors of that uprising. A few years later, the influential Tarregan
Jew Moixé Nathan wrote:

On the day that any plague or famine occurs which threatens the earth,
the people cry ‘All this happens because of the sins of Jacob! Destroy this
nation, kill them!” And during the disaster [...] they undertake in a vio-
lently thoughtless way to destroy the unfortunate Jews.'®

Pope Clement VI (1342-52) and his successor expressed similar views.!¢
So did Galipapa, who describes news of the plague spreading through-
out Catalonia and Aragon, in conjunction with false accusations against
Jews: “For the sin of Jacob all this has passed, because they have taken
a deadly poison into the world. From them is the fault and it is the cause
of the great misfortune that afflicts us now!”” (ha-Kohen 1557-58/1981:
nn). Whether Galipapa was accurately voicing contemporaneous concerns
about well-poisoning or projecting later concerns back onto the past, he
captures a sense of radical changes occurring in Catalonia and Aragon.'’
One final point of information gleaned from Galipapa’s account (as
reported by ha-Kohen) needs to be assessed here: his claim that the
number of Jews Kkilled in Tarrega exceeded three hundred.’® The royal
chancery’s references to the death toll are often vague.'® At one point, it
is stated that almost all of Tarrega’s Jewish citizens were exterminated:

I5 Nathan, Accords § 1b, signed in the month of Tevet of the year 5115 (between
December 16, 1354 and January 13, 1355). For an edition of the original Hebrew
text, see Baer (1929: no. 253). For a Catalan translation and introduction, see Feliu
and Riera i Sans (1987). See also Pieters (2006), which includes a photographic
reproduction of the manuscript Oxford, Bodleian Library, MS Bodley 2237, fols.
270v-272v.

16 See Clement’s letter to prelates of the Church in Simonsohn 1998: no. 373
(November 26, 1348). See also a surviving Spanish translation of the papal bull issued
by Innocent VI at Avignon on January 21, 1356 (Simonsohn 1998: no. 378).

17 Ha-Kohen 1557-58/1981: ™. Nirenberg (1996: 236-37) argues that there were
no contemporaneous accusations of poisoning in Catalonia in 1348. In other words,
Galipapa’s temporal distance from the events of 1348 may be significant.

18 See the excerpt from Galipapa’s testimony provided in the documentary appendix
below.

19 E.g. (emphasis added) “ratione seu occasione necium in personis plurium judeo-
rum ipsius ville nequiter perpetratarum et aliorum criminum et excessum”: Lépez
1959b: no. 11 (June 26, 1249); “et plures ex ipsis glaudio trucidati”: Lopez 1956: no.
150 (January 12, 1362). Compare (emphasis added) “non pauci Judei [de Tarrega]
crudeliter interfecti et disraubati fuerunt” with “aliqui Judei ville Cervarie interfecti
et disrobati fuerunt”: Lopez 1959b: no. 29 (May 31, 1352).
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“the greater part of the Jews, men and women both, of the said town were
ferociously slaughtered in the invasion of the Jewish quarter.”?° Another
report mentions “uprisings, murders, and despoiling done and perpe-
trated against the Jews of Barcelona and Cervera and especially those in
the town of Tarrega, of whom more than three hundred were viciously
murdered.”?! The stress placed on Tarrega (specialiter ville Tarrage) sug-
gests that most of the deaths occurred there. This accords closely with
Galipapa’s account, which gives specific mortality figures for each of the
uprisings: twenty dead in Barcelona, eighteen in Cervera, and three hun-
dred in Tarrega. Although, as we will see, the archeological evidence can-
not fully support this large number, we must remember that the cemetery
in Tarrega has not been fully excavated.

Archival research is also allowing us to refine and understand another
side effect of the plague that is often forgotten, because it almost exclu-
sively affected the economic status of a social minority. In Catalonia, an
ongoing crisis was already being felt some decades before the arrival of
the plague. By the time the Black Death struck, the region had suffered
a long period of famine and economic instability starting in 1333 (“the
first bad year”). This crisis, in turn, led to a substantial growth in loans
made by Jews, with borrowers increasingly drowning in debt while try-
ing to overcome their continued losses (Abad 1999). In other words, the
disease struck at a time when the population was already weakened, both
physically and financially. It is therefore significant that Jewish sources,
as well as the official records of the chancery, corroborate the fact that
assaults on local Jewish communities were accompanied by the looting of
their homes and property and the extensive destruction of documentation
relating to these debts. In all three of the cases noted above, the violence
was not only focused to greater or lesser degree on the Jewish population,
but also on the financial instruments in Jewish archives.

For the summer of 1349, furthermore, there is extensive notarial
evidence of Jewish citizens filing claims to recover debts that remained

20 Lopez 1959: no. 18 (15 April 1350): “judeos et iudeas aljame ville pretacte in
maxima ipsorum parte atrociter trucidarunt in quorum Judeorum invasione” (emph-
asis added). The magnitude of this number depends on the number of people living
in Tarrega at the time, which we cannot know with any certainty according to Riera i
Sans (1987).

21 Loépez 1959b: no. 10 (document of March 23, 1349 found in one of June 13, 1349):
“in facto concitationum, necium et raubariarum factarum et perpetratarum contra
judeos Barchinone et Cervarie et specialiter ville Tarrage, ex quibus ultra trecentos
fuerint nequiter interempti.”
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unpaid after the plague and the attack on the Jewish quarter of Barcelona.??
The fact that most of these claims specify the amount to be repaid with-
out factoring in accrued interest suggests that these are references to debt
instruments that were destroyed or lost, the intention being to recover at
least the capital that had been initially invested. Among these we can also
find instruments held by Jews from Cervera and Tarrega, who were try-
ing to recover investments they had made while living in these towns, but
who were registering their claims in Barcelona—probably because they
did not yet dare to do so at home.?* (Among them was Moixé Nathan, who
moved to Barcelona after the attacks.) Indeed, the claims that begin to
appear in mid-1349 are supported by a royal mandate (dated September
of the same year) that absolves Jews from fines or possible errors incurred
in collecting debts for which they do not possess the original instruments
(Lopez 1959a: 335). By contrast, references to debt instruments do not
appear in the documentation for Tarrega until the years 1352-54 (Lépez
1959a: 354). The atmosphere in Barcelona and Tarrega could not have
been more different: while the attack on the Jewish community in Barce-
lona was not as brutal, and there was clear legal recourse for the recovery
of Jewish property, the magnitude and memory of the Tarrega massacre
may have continued to frighten survivors for many years, delaying any
such claims to what was their own.

22 Arxiu Capitular de Barcelona (hereinafter ACB), Notaris de la ciutat, Jordi de
Vilarrubia, vol. 221 (1347-51). In this volume, between pages 97 and 128, there are
over sixty debt instruments which allow us to glimpse legal actions undertaken by
survivors of the attacks on the call of Barcelona. Other similar documents (although
not so many) can be found at ACB, Notaris de la ciutat, Francesc de Puig, vol. 233
(1348-49).

23 ACB, Notaris de la ciutat, Jordi de Vilarrubia, vol. 221 (1347-51), fols. 99r, fol.
128v, and fol. 166v.
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DOCUMENTARY APPENDIX

Description of the Uprising according to the Secretaries of the
Tarrega Jewish Community,as Documented by the Crown of Aragon

The following is an excerpt from a longer document created in the chan-
cery of Pere III which lays out the formal complaints of the Jewish com-
munity of Tarrega, whose survivors were seeking restoration of property
seized or destroyed in the attack of 1348. This passage summarizes the
events as reported to royal officials. Arxiu Reial de Barcelona (ARB), reg.
658, fol. 52r-v (December 2, 1349); excerpted from Lépez 1959b: no. 14.%

Anno proxime lapso, nonnulli ipsius ville, populum eiusdem fortiter concit-
ando, Dei timore et nostre correctionis postposito, nostram magestatem
offendere non verentes, diabolico spiritu incitati, manu armata et mente
deliberata ad callum ipsius aljame hostiliter accesserunt et ausibus inde-
bitis violenter ostias ipsius callis tamen securibus et allis [sic] armorum
generibus fregerunt et etiam destruxerunt ipsumque callum intrarunt
unanimiter et potenter clamosis vocibus emittentes “Muyren los traydors”
et, hiis non contenti, sed mala peyoribus comulantes, hospitia ipsorum
judeorum nequiter dimitarunt lanceis, lapidibus et sagitis et demum in
eis intrantes, res et bona omnia eorumdem tamquam raptores secum per-
peram asportarunt et plura instrumenta ac scripturas ipsorum judeorum
diversorum contractuum laniarunt et etiam conburserunt et plures judeos
ipsius aljame inaniter occiderunt et quosdam alios atrociter percusserunt
et etiam vulnerarunt et plura alia dampna gravia et inmensa, injurias,
ofensas, raubarias molestias et violentias ipsis judeis fecerunt.

(In the year just passed [i.e. 1348], some individuals of this town strongly
aroused its people to put aside the fear of God and our authority, not
hesitating to offend our majesty. Incited by a diabolical spirit, with armed
hand and deliberate intent, they came maliciously to the call of the Jewish
community [aljama] and with unwarranted recklessness they violently
broke down and destroyed the gates of this call with axes and other
types of weapons, and they even destroyed the call itself, entering into
it all together and shouting loudly with raised voices, “Kill the traitors”
[Muyren los traydors]. And not satisfied with that, but rivaling terrible
acts with even worse things, they ruthlessly raided Jewish homes with
spears, stones, and arrows. And, finally entering the said houses, they
took away all the goods and property of the Jews, just as if they were

24 The quoted passage is couched as a reported speech clause (introduced with
quod), which explains the verb forms used here. Note that the incendiary cry “Kill the
traitors” is quoted in Catalan, not in Latin. A different English translation of a longer
selection from this document can be found in Aberth (2005: 142-43).
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thieves, and lawlessly they tore and burned many legal instruments and
various written contracts of the Jews and they senselessly murdered
many Jews in this community, and others were beaten mercilessly and
were wounded, and they inflicted many terrible evils, grave injuries,
offenses, robberies, harms, and atrocities and on these Jews.)

Description of the Uprisings of Barcelona, Cervera, and Tarrega by
Hayyim Galipapa, as Preserved in the Chronicle of Joseph ha-Cohen

Excerpted from ha-Kohen 1557-58/1981: .

719221 WO DMWY 071 AN AN WK 77 OV 5V IMIPN 29Y Ny nawn ara oM
=N NARPYNR WRI AU Qw1 0 NP N1 M 2an21 0TI 2R IR PRI 07 DR 0w
1IZY DY Q7O DOIRWIT 12X TN YA W 23 1977 anow 11 902 anhy oonpi 1902
QW 721 X2 M3 D711 DR 0779V 2R 127 9 M M2IPa N 002 00X o
TV 2727 O . 1ARY AR 1IRT 9D IR 02791 anYRhRY 2dbnm 02217 ' 200 TIv ORI
“RWIT 07 DR INPW 717221 W 7IWY 7AW 137771 71P27E 1Y WK DTN DY 11PN
MPWYR 012 AWHW T 270 77 0°272 197X DR P ON°O1 D182 119N oW1 1772 07
W1 MIRA WHOWH N TR 0TI 1071 TPIRG AW O3 PN oW1 NIV 012 AR WD
IN02 1MA 0777797 NP2 X OWOIY N2 2IRWITI 07 DX NPW A1°221 P71 712 DR 012707

RV 7RI 012 WA X9 aPIp om0y 1R OV Ay 1Y

(He arrived Saturday evening, which was when the Lord rose against
the people who were in Barcelona. About twenty people were killed and
despoiled® and nobody said “Hold back!” The uprising was continu-
ing when a storm broke out® and then, before the rain fell and lightning
struck, those who had risen up against the Jews took fright. The Lord
confused their speech.? Then came the elders of the city and the leading
men and they rescued the survivors. Before the thunder and the rain had
scared them, there were many who were rioting against the Jews and say-
ing “Exterminate them from among the nations! Let the name of Israel be
remembered no more.” May the Lord reward the good and may he tort-
ment those who turned themselves into malefactors.f Amen, Amen.

After some days, people in the town of Cervera rose up against the Jews,
killing about eighteen of them and despoiling them.8 The survivors fled, mor-
tifying their souls with fasting and sack cloth and ashes and suffering greatly.”

And after three more days, in the tenth day of the month of Av, which is
a day of mortification, the inhabitants of Tarrega also rose up against the
Jews. They killed more than three hundred people and dragged them to
an empty cistern, and despoiled them.! The survivors fled to the homes of
acquaintances and remained hidden until the fury subsided. On that rash
day, they remained naked of all their possessions but without shame.¥)

aEsther 9. 10, 15, 16 b Isaiah 42. 22 ¢1 Samuel 12. 11 dGenesis 11. 7

¢Psalms 83. 4 fPsalms 125. 4 ¢ Esther 9. 10, 15,16 "Esther4.1,2
i Esther 9. 10, 15, 16 i Isaiah 26. 20 k Genesis 2. 25
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Figure 1. Overview of the Communal Graves

Part II: The Material Evidence

The Site

In 2007, in preparation for the construction of a housing development in
an area classified as an historic site, excavations began at the Maset hill in
the town of Tarrega. It had already been reported that skeletons had been
found in the area, during prior work on the street leading to the develop-
ment, so an anthropologist was present when the archeological dig began.
In conjunction with this investigation, historian ]J. X. Muntané (2007b)
conducted an assessment of the Llibres d’estimes for the year 1501,% from

25 In medieval Catalan municipalities, the property registers called llibres d’estimes
(books also known as del manifest or de valies) were used to assess taxes on their
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Figure 2. Communal Grave (FS) 161

which he deduced the possible location of a medieval Jewish cemetery
on that same site, which is known as “Les Roquetes.” This hypothesis was
confirmed by the discovery of two rings bearing Hebrew inscriptions and
other remains indicative of Jewish burial customs (Colet at al. 2009; Colet
and Ruiz 2014), as evinced by similar findings in the Jewish cemeteries
of Valladolid (Moreda and Serrano 2009), Barcelona (Duran and Millas
1947), and the street of Nové Mésto in Prague (Wallisova 2011).

The archeological excavations in the western sector of the cemetery
revealed a concentration of anthropomorphic tombs, of a kind resembling
sunken baths, covered with slabs of rock. This may be considered the old-
est part of the cemetery, based on the typology of similar tombs found on
Montjuic in Barcelona and in Girona (Casanovas Miré 2003). Also uncov-
ered were six communal graves containing the remains of at least sixty-
nine individuals (Figure 1). The total number of individuals interred in
all of these graves cannot be determined at the present time, because the
graves clearly extend to the south, beyond the excavated area.

The Graves

The communal grave shown in Figure 2 (designated FS [fossa comuna]
161) is located furthest to the west of the excavated area. Its shape, like
that of the other graves, is roughly rectangular. The north and south walls
of this particular pit have been lost, perhaps due to erosion of the hillside’s
steep northern slope; erosion could also account for the destruction of the

inhabitants’ property (houses, gardens, mills, fields, vineyards, etc.). Each owner
made a detailed declaration, under oath, of real estate held in the municipality, and a
value was then established as the basis for calculating the tax owed.
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Figure 3.
Communal Grave
(FS) 163

south wall. However, there is another possible explanation for the absence
of the grave’s north wall: it could be that this grave and FS 163 (situated
immediately to north: see below) formed a single pit, and that there was
originally an empty space between the groups of bodies interred here.

One feature evident in this comunal grave is the limited breadth of the
east-west axis. (This is the case in all of the graves except for FS 54: see
below.) In this grave, the shaft is only about 1.5 meters wide, constraining
the bodies contained within it. Placement of the bodies in the pits there-
fore involved either bending the legs or forcing the heads downward, to
adapt them to this narrow space. The position of these bodies is sugges-
tive of the speed with which they were buried.

In this particular grave, at least ten individuals were interred, among
them a child aged between seven and twelve, an individual of indetermi-
nate sex between seventeen and twenty-five years old, three men and a
woman all aged between twenty-five and thirty-five years, two men aged
forty and fifty, and one adult individual of indeterminate sex. One of the
bodies (EU?¢ 1173) was found with a set of five buttons located under the
right collarbone. (See the further discussion of this evidence below.)

The grave shown in Figure 3 (FS 163) is unusual when compared to
the others. In the first place, a wooden cover was found beneath the land-
fill. This cover was made of pine,? in accordance with Jewish burial prac-

26 In Catalan, EU is the acronym for the stratigraphic unit associated with every
individual in a communal grave (FS).

27 Dr. Raquel Piqué, of the Universitat Autonoma de Barcelona, has made a study of
these remains.
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Figure 4. Communal Grave (FS) 54

tices (de Vries 1929/2001: 253). Another special feature of this grave is
the degree of anatomical disarticulation exhibited by the human remains
within it. Of the (at least eight) distinct individuals whose remains have
been found in this grave,? only one has remained partially articulated.
Analysis of the skulls yields the following information about the victims:
one child aged three or four, two young women between twenty and thirty
years of age, a man and a woman between the ages of thirty and forty, a
woman aged between forty and forty-four years, a woman aged between
fifty and sixty years, and an adult woman of undetermined age.

Also found in this grave were artifacts that might constitute the pieces
of a necklace associated with the child buried here (EU 1185). Such arti-
facts might be considered amulets, either on the basis of the material from
which they are made or the manner of their production (Colet et al. 2010).
The child in question appears to have suffered from a slight malforma-
tion of the lower limbs, which may account for the necklace of protective
charms, meant to safeguard or heal the child.

The communal grave shown in Figure 4 (FS 54) has retained only
its west wall. Unlike the rest of the graves, the breadth of its east-west
axis suited the heights of the individuals buried there, since their legs

28 In Catalan, the NMI or minimum number of individuals.
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Figure 5. Communal Grave (FS) 162

are unbent and their skulls intact. It contains the remains of at least five
individuals whose body were carefully prepared for burial. However, the
bodies of individuals EU 1051 and 1053 appear to have been moved, caus-
ing disarticulation of the skeletons and depositing some remains atop the
right leg of the individual EU 1052. Individual EU 1055 also appears to
have been moved slightly. All of these movements could be interpreted
as the result of successive burials or the later reopening of the graves,
actions which (voluntarily or involuntarily) displaced the remains.

This grave contains two individuals of indeterminate sex, one between
ten and twelve years old and the other around seventeen, a young woman
aged between seventeen and twenty-five, a man aged between twenty-
five and thirty-five years, and a woman aged between thirty-three and
forty-five years.

The grave shown in Figure 5 (FS 162) has a north-south axis measuring
5.4 meters, while the east-west axis ranges between 1.3 and 1.51 meters.
Due to the limited breadth of the latter axis, those burying the individuals
contained in it had to force their bodies into the grave. Yet these burials
do not fill the entire grave, which extends about a meter and a half further
to the north. Noteworthy features of this grave are the discoveries of a
white glazed ceramic jar, buried near the bottom and almost intact, and
also part of a white glazed ceramic lid, found on the north side. Interest-
ingly, a fragment of the same lid was discovered in the landfill of another
grave (FS 166: see below). This proves that both graves were covered over
at the same time, but the unusual presence of these ceramic materials in
the graves has not yet been explained.
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Figure 6. Communal Grave (FS) 164

This grave, FS 162, contains the remains of at least twenty individuals.
As in the case of FS 161 (see Figure 2 above), the mangled positions of the
bodies indicate the speed with which burial was performed. Identifiable
remains include those of a perinatal or newborn child of indeterminate
sex, a child who was about six months old, two children aged between two
and three years, a child of five to six years, two children of indeterminate
sex between the ages of six and seven, a boy and a girl between thirteen
and fifteen years of age, two young men and two young women between
eighteen and twenty-five years old, two men and a woman between
twenty-five and thirty years of age, and four adult individuals of indeter-
minate sex.

The communal grave shown in Figure 6 (FS 164) has yielded, so far,
the largest number of remains. However, it has not been excavated in its
entirety, because it extends to the south of the area that could be accessed
in 2007. Moreover, the north side has been destroyed, possibly by ero-
sion. The excavated length of the north-south axis measures 7.74 meters
in length. The east-west axis measures approximately 1.56 meters. The
most obvious of this grave’s noteworthy features is the fact that the bodies
placed further to the south display a lower degree of anatomical articula-
tion than those to the north. While the latter are clearly individualized,
those in the sourthern edge of the grave have been jumbled together,
although they maintain a certain uniform orientation, with the heads
placed toward the west.

In this grave, buttons have been recovered among the remains of two
individuals: a female of undetermined age (EU 1201) and an adult male
(EU 1211). A number of coins and the key to a chest have also been found
(designated MCUT?# 4653). A minimum of twenty-five individuals can be

29 The acronym denoting the artifact’s number in the inventory of the Museu
Comarcal de I'Urgell-Tarrega.
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Figure 7. Communal Grave (FS) 166

identified. Among them are a child aged approximately six years, six chil-
dren aged between seven and twelve, a girl between thirteen and fifteen
years of age, three young women and two young men between twenty and
thirty years of age, a woman and two men aged between thirty and forty
years, two women and three men aged between forty and sixty years, a
man in his sixties, and three individuals of indeterminate age (two men
and an individual of indeterminate sex).

The grave shown in Figure 7 (FS 166) is located farthest to the east of
the area excavated at Les Roquetes. As with FS 164, the southern arm of
the grave extends beyond the range of the archaeological dig and was not
fully excavated. The north wall has been destroyed, either due to erosion
or previous human efforts to prevent water from leaking into the area (a
problem that persists today). The breadth of the grave’s east-west axis
varies between 1.42 and 1.57 meters. In addition to the fragment of pot-
tery noted above, identifed as part of the lid to the ceramic jar found in
FS 162, another set of coins was also found.

FS 166 contains the remains of at least twelve individuals of both sexes,
as in FS 161 and 162. Among them are a child aged five to six years, two
children between the ages of seven and twelve, two adolescents between
twelve and twenty years of age, three individuals aged between twenty
and thirty, and four aged between thirty to forty.
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Summary Analysis of the Archeological Evidence

The excavation of these communal graves and the findings described
above have allowed us to draw up the following hypotheses.

The fact that one of the skeletons in FS 161 (Figure 2) has retained a
set of five buttons (located under the right collarbone), and the discovery
of additional buttons in FS 164 (Figure 6), indicates that these bodies may
have been clothed at the time burial. This possibility is reinforced by the
discovery of sets of coins in two graves (FS 164 and FS 166: Figures 6 and
7). The way these coins were found, clustered together, indicates that they
were contained in receptacles of perishable material, such as purses, that
could have been hidden within outer garments.

All of the burials in these communal graves conform to the orientation
characteristic of Jewish ritual, with the heads to the west and the feet to
the east. We wish to highlight that this was so in all cases, even in those
graves where decomposition has caused the skeletons to fall apart. Cer-
tain care can also be discerned in the placing of individuals’ remains:
efforts were taken to avoid piling them up. We believe that the careful ori-
entation and disposition of the bodies indicates that they were buried by
the surviving members of the Jewish community.

In one of the graves (FS 164: Figure 6), the bones show evidence of
violent trauma visible to the naked eye. The later anthropological study of
the remains (summarized below) showed that over half the bodies in the
six communal graves show signs of violent trauma as the cause of death,
which occurred either immediately or in the hours following the attack.

The demographic distribution of the people buried in these commu-
nal graves reveals that they include all age groups—from a newborn to
adults over the age of sixty—and that both sexes are equally represented:
evidence that suggests an indiscriminate attack on those interred in this
section of Les Roquetes.

A numismatic study of the two sets of coins found in graves FS 166
and FS 164 proposes a date no later than the mid-fourteenth century
(Clua 2009). This chronology is backed by the Carbon-14 dating of one
of the skeletons (EU 1220) found in grave FS 164, which is datable to the
years 1280-1391 CE (CNA1644 cal 20°°). The dating obtained from these
assessments accords with what is known about the uprising in Tarrega.

30 This has been established by the Centro Nacional de Aceleradores attached to
the Universidad de Sevilla-Junta de Andalucia and the Spanish Consejo Superior de
Investigaciones Cientificas (CSIC).
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All of these indications lead us to propose that the 1348 uprising
against the Jewish community of Tarrega, which is well documented in
written sources, is now documented, too, in the communal graves found
in Tarrega’s Jewish cemetery. The survivors of the uprising—who, as the
historical documentation implies, were almost all from the Jewish com-
munity—had to bury their dead. But the magnitude of the violence must
have generated considerable fear among the survivors, making it difficult
to lay the slain members of their community to rest immediately. At the
same time, the massacre had occurred at high summer and in the con-
text of the plague epidemic, which means that the survivors would have
worked quickly once it seemed safe to do so. All of this explains the deci-
sion to bury a large number of bodies in communal graves that were not
always of a suitable size.

Communal burial is not common in Jewish burial rites, under most
documented conditions. There are, however, notable exceptions.?! In the
medieval Christian territories of the Iberian Peninsula, a contemporary
example can be found in Valencia, where the Jewish community was also
the target of violence (Calvo Galvez 2003). But in this case, the shape of the
mass grave was roughly polygonal and it contained forty bodies, heaped
up and mixed together. As can be inferred from the disposition of those
bodies that have retained anatomical articulation, the dead were gathered
and buried within a brief period of time, since rigor mortis had not yet
set in, in the majority of cases. A significant percentage of the individu-
als buried in the Valencia gravesite (30%) also display traumatic lesions.
These lesions are especially discernible in skeletons of ten male adults,
and were caused by fatal and intentional wounds. The other individuals
in this grave may have died of plague, as their bodies show no signs of
violence. The majority were adult males, and only one child and one ado-
lescent have been identified.

Unlike the uprising in Tarrega, the attack on the Jews in Valencia is not
documented in either Christian or Jewish sources. However, the discov-
ery of two coins among a pile of materials dumped into the upper part of
the grave suggests that the most feasible date for this mass burial is 1348
(Calvo Galvez and Lerma 1998). Comparing the Valencian grave with
those at Les Roquetes highlights several important differences between
them. In Tarrega, the attack on the Jewish community was indiscrimate,
since representatives of the entire Jewish population (men and women
of all ages) are found in the communal graves. In Valencia, the attack was

31 Multiple burials have been found at Cérdoba: see Larrea and Hiedra 2010. See
also the study of the medieval Jewish cemetery in Prague by Wallisova (2011).
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selective and most of the individuals in the grave were adult men, some of
whom may have been victims of the plague and not of violence. The differ-
ences between the distribution of the bodies in the two sites also shows
that the Jewish burial customs were observed (to at least a certain extent)
at the Tarrega site, where it is highly likely that survivors of the attack
there buried their own dead.

Elsewhere in Europe, evidence for the mass or communal burial
of Jews also tends to confirm that such burials result from violence. In
2004, a well containing seventeen skeletons was dicovered in Norwich,
England: the remains of eleven children (between the ages of two and fif-
teen) and six adults, all dated between the twelfth and thirteenth centu-
ries. Although the initial identification of these individuals as Jews was
controversial, and the results of ancient DNA testing generated much
debate, subsequent analyses suggest that they were indeed the victims
of violence, and they have since been given a Jewish burial.3> Excavations
at the Jewish cemetery of Jewbury (York, England) have revealed contem-
poraneous evidence of communal burials: in this case, a series of tombs
hold more than one body, and this may be interpreted as a solution to the
burial of family members who died at the same time, or of people who
died on the same day. Although it is unclear whether such unusual mea-
sures were taken as a result of an attack on the Jews of York, it is undeni-
able that there was a marked increase in violence there during the late
twelfth and thirteenth centuries (Lilley et al. 1994: 338-39 and 380-81).32

Other communal and mass burials dating from the fourteenth cen-
tury have been found in the lands of Christian Europe, mostly connected
(as shown by aDNA analysis) with the arrival of plague. The fact that no
signs of violence are discernible on the remains of those buried in these
graves makes it plausible (in cases where DNA studies have not been car-
ried out) that they died from infectious disease (Ollich 2012; Kacki and
Castex 2012). Yet attacks on Jewish communities occurred in places other
than Tarrega and Valencia during 1348. The first documented assaults

32 See the summary “Bodies in Norwich Well Buried in Jewish Cemetary, published
online at The History Blog <http://www.thehistoryblog.com/archives/24175>
[accessed May 13, 2014].

33 Violence against the Jewish communities of both Norwich and York (in particular)
has been very well documented, and this violence escalated toward the end of the
twelfth century. On the slaughter of the Jewish communty at York in the pogrom of
1190, see Jones and Watson (2013). It should be noted that violent attacks on the
Jews of England did not occur during the Black Death; Jews had already been expelled
from the realm in 1290.
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occurred in Toulon, in April, and then in other places in Provence.?* The
wave of attacks later spread to Swiss and German cities (Cohn 2007). The
archeological evidence from Tarrega thus helps to substantiate the docu-
mentary records of all these events.

Anthropological Field Analysis

This section will focus on the particular features of the bodies buried in
the six communal graves at Les Roquetes. As noted above, the archeo-
logical excavation uncovered the remains of at least sixty-nine individu-
als interred in this section of the Jewish cemetery and revealed the care-
ful arrangement of the bodies in these graves. The bodies were oriented
with the heads to the west and the feet to the east, in accordance wth
Jewish burial practices. The individuality of the bodies was maintained
insofar as was possible, by avoiding the piling of corpses. These facts,
again, make it likely that the surviving members of the Jewish commu-
nity took charge of the burial, despite the tense atmosphere that no doubt
prevailed in Tarrega after the uprising. However, the condition of those
human remains which do not maintain anatomical articulation suggests
that the period between the time of death and final burial must have been
long. This evidence allows for differentiation among the graves, depend-
ing on the degree of articulation displayed by certain bodies. This field
study accordingly offers some hypotheses about events that occurred at
the time of death and burial, based on this data.

Graves containing primary deposits—that is, bodies that have remained
intact up to the time of excavation (e.g., FS 54: Figure 4)—indicate that
the decomposition process took place entirely on site, after burial. Once
deposited, these bodies would not have been shifted, aside from the nor-
mal movement caused by natural taphonomic processes. If there had been
any outside intervention, these displacements would be reflected in the
excavated skeletal material, which would then be considered secondary
deposits.

Graves that contain bodies displaying significant joint disarticulation
suggest that these bodies had started to decompose prior to burial, prob-
ably in a different place, before they were brought to the site. The graves
FS 163 and FS 166 (Figures 3 and 7) contain remains with little or no
discernible anatomical articulations. The burial of these remains would
therefore have taken place some time after the death of the victims. This
period would have been long enough to allow the process of decompo-

34 See note 5.
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Figure 8. Detail of a Communal Grave Containing Primary and Secondary Deposits

sition to begin, thus explaining the loosened joints leading to disarticu-
lation. Despite the difficulty of establishing the amount of time that had
elapsed before burial, it is important to note that the remains found in
this secondary state were still carefully disposed. Special care was taken
to arrange the skulls of the victims, and to align all heads and feet on the
west-east axis. This further demonstrates the intention to follow the pre-
cepts of Jewish burial in laying out these remains, as well as the intention
to avoid overcrowding.

Graves of a mixed type, containing the remains of both primary and
secondary deposits, are represented by FS 161, FS 162, and FS 164 (Fig-
ure 8). These graves are characterized by the burial of a core group of
individuals whose remains display relatively good anatomical articula-
tion (primary deposits), accompanied on one side or both ends of the
grave by secondary deposits of bones. Although skulls and limbs have
often become disconnected, the disposition of these remains still adheres
to Jewish burial customs. As already noted, the differing degrees of joint
articulation exhibited in all cases is remarkable and provides information
that allows for study of the time elapsed between the death of an indi-
vidual and his or her final burial.

Although the reasons for this variety in the burial pattern are still
unknown, the two decisive variables are the location of an individual
corpse during the interval between death and burial as well as the amount
of time elapsed during that interval. During the time of chaos and inse-
curity immediately following the uprising and the assault on the Jews of
Tarrega, it is difficult to imagine that survivors would have dared to bury
the victims. They would have had to wait for a certain degree of security
to be re-established by royal authorities before preparations for ritual
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Figure 9. Bodies Lacking Feet
(Detail of Figure 4)

burial could begin. During this period, the bodies of victims could have
been kept in a secluded place away from the town, so as to prevent the
spread of disease and also to protect the bodies. In fact, Galipapa’s testi-
mony refers to a cistern where bodies might possibly have been stored
until the moment of the burial (Muntané 2009: 175). Thus, both the time
between death and final burial, and the conditions in which bodies were
preserved during this period, are likely to explain the different degrees of
anatomical articulation found in the bodies of several graves.

Before we move to assess evidence for the circumstances of the victims’
deaths, it is important to emphasize that the feet of many individual bod-
ies were missing at the time of their interment (see Figure 9). Of the sev-
enty-one recovered legs displaying good overall anatomical preservation
and articulation, only thirty-six retain the foot connected with the rest of
the limb. The explanation for this phenomenon is not related to the attack
itself, since the affected limbs do not show any evidence of violence: that
is, the missing feet were not amputated during the assault on the call. On
the contrary, the disappearance of the feet occurred after death and prob-
ably before the corpses’ final disposal in the graves. The distal regions of
the legs in question do not show signs that would lead us to infer that
the feet were removed by a cutting tool. Rather, the perfectly preserved
state of anatomical articulation could suggest that the feet were acciden-
tally pulled off when those preparing the corpses for burial attempted to
remove shoes by tugging at them: an action that would not have severed
the connective tissues, were they still intact. Moreover, the fact that no iso-
lated foot bones were recovered during the excavation indicates that feet
were removed when the bodies were already skeletonized, and that this
occurred before the time of burial.
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We can offer possible hypotheses that relate this phenomenon to the
time elapsed between death and burial. As previously mentioned, this
period must have been relatively long, and some of the bodies were clearly
affected by advanced decomposition. It may well be, then, that some of
these individual bodies lost their feet in the course of their transfer to
the grave. We might also consider the possibility that it was necessary to
reuse footwear in a time of crisis, such as that which prevailed after the
uprising, provided that the removal of shoes from severely decomposed
bodies did not affect the rest of the skeleton. Alternatively, the removal
of shoes (and feet) could be interpreted as a posthumous act of revenge
by Christians of the town,* but performed so skillfully so as to leave no
anatomical evidence of damage to the distal part of the legs. In any case,
no separate foot skeletons were retrieved, and we await further evidence
that might lead to the resolution of this mystery.

Anthropological Laboratory Analysis

This section summarizes the results of the laboratory analysis of human
remains recovered from the Tarrega cemetery at Les Roquetes, data that
helps to reconstruct the events that occurred during the assault on the
Jewish call in July of 1348. This study accounts for all of the individuals—
at leasy sixty-nine in number—whose remains have been recovered so far
and from which a demographic reconstruction could be made (with the
proviso that the cemetery has still not yet been completely excavated).
Those individuals represent all age groups and both sexes, and present
a demographic profile very similar to that of the people buried in other
parts of the cemetery. Therefore, it seems clear that the attack was per-
petrated against the Jewish population as a whole, without any apparent
intentional selection of victims.

Focusing on the age of the victims, we find that 32% are subadult indi-
viduals (i.e., individuals below the age of approximately twenty years)
and 67% are individuals of adult age, leaving a remainder of 1% whose
age has not yet been determined due to the poor preservation of those
remains. The pattern of mortality shows that young adults (aged twenty
to thirty) are in the majority, making up 30% of the people buried in the
communal graves.

35 For example, the narrative account of the pogrom against the Jews in the Provencal
town of Toulon, an event which occurred during April 1348, notes that the massacred
Jews, who had been left dead in the streets, were stripped of their clothes (“et suis
vestibus spoliatos projessiaverunt”). See Cremieux 1931: 59.
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Figure 11. Example of Skeletal Injury

Figure 10. Example of Cranial Injury

Regarding the distribution of sexes, we should highlight the imbalance
found between the proportion of males (31%) and females (50%). Per-
haps the 19% of individuals whose sex could not be determined figures in
this disparity, but poor preservation of some remains and the difficulty of
diagnosing the sex of subadult individuals prevent further identifications
at this time. Indeed, individuals for whom it was not possible to determine
either age or sex constitute 32% of the total number of buried in the com-
munal graves. This means that we cannot establish whether individuals of
a particular sex or age group were targeted during the uprising. However,
the evidence overall suggests that the attack was perpetrated against the
community at large, with no discrimination as to age or sex.

Laboratory analysis strengthens this hypothesis because it shows that
the majority of individuals buried in the graves (at least thirty-seven out
of sixty-nine) suffered injuries traumatic enough to mark the bone. We
counted 155 injuries in total, both cranial (105 cases: see Figure 10) and
skeletal (fifty cases: see Figure 11). The characteristics of these lesions
and the number of injuries identified in each case (up to twenty-two inju-
ries were afflicted on a single individual) further establishes the brutality
of the attack, which seems to have been intended to eradicate the Jewish
community of Tarrega. As for the thirty-two individuals for whom no injury
of this type can be discerned, this lack of evidence may be due (on the one
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hand) to the poor state of preservation of some remains or (on the other)
to cases where the fatal injury occurred in soft tissue without penetrating
to the bone, thus leaving no visible traces on the skeleton. Moreover, this
hypothesis is supported by the fact that individuals who exhibit no such
markings were buried simultaneously and alongside those whose wounds
are evident, thus indicating that all those buried in the communal graves
died within the same period of time. In addition, some of those without evi-
dent wounds could have died of plague or other infectious diseases during
that time, and would then have been buried with the rest of the victims.
Unfortunately, no aDNA tests have been performed, but comparison of the
paleodemography of Les Roquetes with other cemeteries bearing witness
to catastrophic episodes may hint at the effects of plague on the pattern
of mortality here (Margerison and Kniisel 2002; Gowland and Chamber-
lain 2005). The demographic profile of a community’s plague victims is
often closely aligned with that of the population at large, because all the
individuals have an approximately equal probability of dying, irrespective
of age or sex (Keckler 1997). However, the simultaneity of the uprising in
Tarrega and the plague epidemic masks the effects of each.

Of the thirty-seven individuals who were detected to have injuries
caused by violence, ten are children and the remaining twenty-seven are
adults. As for the distribution by gender, twelve female and fifteen male
individuals could be identified with this type of injury, maintaining the
same equity mentioned in the demographics of those buried in the mass
graves. Thus, there is no discernible difference between the injuries
inflicted on any age group or sex, demonstrating once again the indiscrim-
inate attack that the Jewish inhabitants of Tarrega suffered. It is important
also to acknowledge the evidence of cruelty towards the defenseless, such
as the male individual EU 1215, found in grave FS 164. This man sustained
at least twenty-two injuries, twelve inflicted on the skull and ten on the
rest of the body (Figure 12). A careful study of the remains revealed that
this individual had an old fracture in his right leg that had healed poorly,
with osteomyelitis in the right tibia and fibula. This old injury would have
made escape difficult, since the victim would not have been able to run
and thus would have been an easy target. This is further evidenced by the
extensive leg injuries that he apparently suffered during the attack.

The detailed study of such trauma and speculation about the weapons
and tools used during the attack enable us to fill an important gap in the
exisiting scholarship and to begin reconstructing the events that occurred.
Examining the types of imprints left on the bones—cuts, fractures, fis-
sures, and so forth—allows us to extrapolate information about the types
of weapon that were used during the assaults on each individual, pro-
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Figure 12. Cranial and Skeletal Injuries
to a Single Individual (EU 1215)

vided that the mark has not been degraded by the passage of time and the
conditions of burial. Thus, in the case of perimortem trauma (i.e., injuries
sustained around the time of death that could be the cause of death), the
most common injuries are those made by sharp objects such as swords,
axes, and sickles, all of which produced a clean cut to the bone. These
appear in 153 cases (out of 155 visible injuries), representing 98.7% of all
the injuries documented. In these cases, the cut is seen to follow a more
or less straight line, indicating the energy and skill behind the blow. Based
on the cuts observed both on the skull and the rest of the skeleton, it can
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be determined that such injuries were incurred by sharp blows inflicted
with a lot of energy, using tools that were quite sharp. In some cases, the
force of the blows was so great that all the bone was sectioned, amputat-
ing a limb. We also find crush injuries or fractures. These are caused by
the impact of a blunt instrument, again with considerable weight behind
the blow, but made at a slower speed that fails to penetrate the bone.
These objects could be stones or heavy objects that were thrown, causing
injury that radiated widely and resulted in contusions. In the graves of Les
Roquetes, there is only one such case: an injury to the skull. There was
also a unique case of a skull injury caused by the impact of a rectangular
object wielded with so much strength and energy that it penetrated the
bone, leaving a characteristic mark. This injury can be seen in the skull of
the individual EU 1215 (Figure 12) and was dealt with a force sufficient to
shatter the skull. The shape and position of the lesion (just on the cranial
vault) allows us to surmise that the weapon could have been an ax handle
or the handle of a sword. In this case, the bone fragment resulting from
the impact was recovered inside the skull.

In conclusion, therefore, we can say that laboratory analysis has
allowed us to clarify and confirm the archeological evidence and the
results of the anthropological analysis undertaken on site. It also corrobo-
rates the existing documentary narratives of the events that occurred dur-
ing the uprising and proves that many of those buried at Les Roquetes lost
their lives during that bloody attack.

Part lll: Conclusions

The significance of the Tarrega site is clear. It is an exceptional archeologi-
cal record of events previously documented only by written accounts. To
date, the attack against the Jewish citizens of Tarrega is the first for which
both documentary and archeological evidence have been found, helping
to substantiate reports that many Jewish communities suffered atrocities
between 1348 and 1349.

The excavation of the communal graves has enabled us to reconstruct,
in part, the events that occurred during the attack on the Jewish quar-
ter and to compare archeological evidence with that of the documentary
sources. As the remains show and the sources explain, not all of the vic-
tims were buried immediately after the uprising. The sources mention
that some of the dead were tossed into a cistern—a fact that the arche-
ology and anthropology cannot substantiate, but that is consistent with
the varying degrees of anatomical articulation exhibited by the bodies
recovered so far. We think that all of the individuals found in the com-
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munal graves were victims of the attack on the Jewish quarter in 1348,
but those whose remains exhibit a higher degree articulation were buried
first, while those whose remains are disarticulated remained unburied for
a period of time, long enough for the process of decomposition to advance.

During the archeological excavation, it was not possible to document
the different phases of the burial process. However, the evidence of graves
FS 161 and 163 (Figures 2 and 3) is suggestive in this regard. During the
initial excavations, these were interpreted as two different structures;
but given the fact that they are adjacent—and the fact that field work did
not uncover the north wall of FS 161 or the south wall of FS 163—they
could correspond to two different initiatives. The first of these would have
been the burial of the bodies in FS 161. Having been partially filled with
earth, this grave was then used to bury the bodies we initially assigned to
FS 163. This suggests that a prudent gap was left between the first set of
burials and the second set. (The space between the individuals in FS 161
and FS 163 is 1.5 meters.)

The same hypothesis is plausible for the grave FS 164 (Figure 6): here,
the remains displaying a high degree of anatomical articulation are sep-
arated by 50 cm from those that had begun to decompose. The former
group of bodies could have been placed in the grave and covered with
earth. The rest of the bodies were then added, towards the southern end
of the structure, when they had already begun to decompose.

In general, the care with which all of these individuals were originally
interred leads us to surmise that they were buried by the surviving mem-
bers of the Jewish community in Tarrega. Although full observance of all
funeral rites was impossible, bodies were arranged with the heads to the
west and care was taken not to heap the bodies on top of one another.

Study of the written sources referring to the medieval Jewish commu-
nity of Tarrega reveals evidence that could not be gleaned from archaeol-
ogy or anthropology (Muntané 2007a and 2012b; Ruiz and Subira 2009).
The study of the documentation also enabled the location of the Jewish
quarter and its cemetery to be determined (Muntané 2014a). The latter
has now been confirmed by the excavation in Les Roquetes, and archeo-
logical evidence and anthropological analysis have supplied further infor-
mation about aspects of Jewish funeral rites and beliefs (Colet 2014; Colet
and Ruiz 2014). Perhaps most importantly, our combined efforts have
made it possible to confirm both the occurrence of the uprising, its con-
nection with the Black Death and the ongoing economic crisis within the
Crown of Aragon (Garcia Biosca 2014), and the resulting severity of the
attack on Tarrega’s Jews in 1348.

91



92 ANNA COLET et al.
Bibliography

Abad, Anna Rich. 1999. “La comunitat jueva de Barcelona (segle X1V),” Butlleti de
la Societat Catalana d’Estudis Historics 10: 53-56

Aberth, John. 2005. The Black Death: The Great Mortality of 1348-1350. A Brief
History with Documents (New York: Palgrave MacMillan)

Baer, Fritz. 1929. Die Juden im Christlichen Spanien, Erster Teil: Urkunden und
Regesten 1. Aragonien und Navarra (Berlin: Akademie)

Barcelona, Arxiu Capitular de Barcelona (ACB), Notaris de la ciutat, vol. 221 (Jordi
de Vilarrubia, 1347-51) and vol. 233 (Francesc de Puig, 1348-49)

Barcelona, Arxiu Reial de Barcelona (ARB), reg. 658

Barzilay, Tzafrir. 2011. “The Black Death in Aragon: A Look at a Jewish Chronicle,”
Hayo Haya: A Young Forum for History 8, no. 1: 53-71

Bruniquer, Esteve Gilabert. [c. 1608]/1912-16. Rubriques de Bruniquer:
Ceremonial dels Magnifichs Consellers y Regiment de la Ciutat de Barcelona,
5 vols (Barcelona: Impr. d'Henrich)

Calvo Galvez, Matias. 2003. “Necropolis judia de Valencia, nuevos datos,” in Juderias
y sinagogas de la Sefarad medieval, ed. Eloy Benito Ruano et al,, 583-612
(Cuenca: Ediciones de la Universidad de Castilla-La Mancha)

Calvo Galvez, Matias, and Josep Vincente Lerma. 1998. “Peste negra y pogrom en
la ciudad de Valencia: La evidencia arqueolégica,” Revista de Arqueologia 19,
no. 206: 50-59

Carmichael, Ann G. 2014. “Plague Persistence in Western Europe: A Hypothesis,”
The Medieval Globe 1: 157-191

Casanovas Mir6, Jordi. 2003. “Las necrépolis judias hispanas: Las fuentes y la
documentacion frente a la realidad arqueoldgica,” in Juderias y sinagogas de
la Sefarad medieval, ed. Eloy Benito Ruano et al., 493-532 (Cuenca: Ediciones
de la Universidad de Castilla-La Mancha)

Clua, Maria. 2009. “Les fosses comunes del fossar dels jueus de Tarrega, testimoni
de la realitat monetaria de mitjan segle xiv,” Urtx 23: 140-55

Cohn, Samuel K, Jr. 2007. “The Black Death and the Burning of Jews,” Past and
Present 196: 3-36

Colet, Anna. 2014. “Creences i supersticions de la comunitat jueva a través dels seus
objectes,” in Tragédia al call, 181-88 (Tarrega: Museu Comarcal de 1'Urgell,
Exhibit Pamphlet)

Colet, Anna, and Jordi Ruiz. 2014. “El fossar dels jueus de Tarrega i el ritual fune-
rari jueu,” in Tragédia al call, 135-42 (Tarrega: Museu Comarcal de 1'Urgell,
Exhibit Pamphlet)

Colet, Anna, Jordi Ruiz, Oriol Saula, M. Eulalia Subira, et al. 2009. “Les fosses
comunes de la necropolis medieval jueva de les Roquetes, Tarrega,” Urtx 23:
103-23

Colet, Anna, Jordi Ruiz, Oriol Saula, M. Eulalia Subira, et al. 2010. “Els amulets de la
necropolis medieval hebrea de les Roquetes, Tarrega (L'Urgell),” in Actes del IV
Congrés dArqueologia Medieval i Moderna a Catalunya 2: 1021-24 <http://
museutarrega.cat/download/pdf/Amulets.pdf> [accessed August 30, 2014]



THE BLACK DEATH AND THE JEWISH COMMUNITY IN TARREGA

Crémieux, Adolph. 1930-31. “Les juifs de Toulon au moyen dge et le massacre du
13 avril 1348,” Revue des études juives 79, no. 1-2: 33-72; 80, nos. 1-2: 43-64

Duran, Agusti, and Josep Maria Millas. 1947. “Una necropolis judaica en el
Montjuich de Barcelona,” Sefarad 7: 231-59

Feliu, Eduard, and Jaume Riera i Sans. 1987. “Els acords de Barcelona de 1354,”
Calls 2: 145-79

Garcia Biosca, Joan. 2014. “Condicionants politics i economics del pogrom del
1348 a Tarrega,” in Tragédia al call, 117-21 (Tarrega: Museu Comarcal de
I'Urgell, Exhibit Pamphlet)

Gowland, R.L.,and A. T. Chamberlain. 2005. “Detecting Plague: Palaesodemographic
Characterisation of a Catastrophic Death Assemblage,” Antiquity 79, no. 303:
146-57

Guilleré, Christian. 1984. “La peste noire a Gerone (1348),” Annals de I'Institut
d’estudis Gironins 27,no. 1: 87-161

Guilleré, Christian. 1993-94. Girona al segle X1V, trans. Nuria Mafié, 2 vols (Girona:
Ajuntament de Girona; Barcelona: Publicacions de 'Abadia de Montserrat)

Gyug, Richard Francis. 1983. “The Effects and Extent of the Black Death of 1348:
New Evidence for Clerical Mortality in Barcelona,” Mediaeval Studies 45: 385-98

ha-Kohen, Joseph. 1557-58/1981. Sefer ‘Emeq ha-Bakha (The Vale of Tears),
with the Chronicle of the Anonymous Corrector, ed. Karin Ambladh (Uppsala:
Almqvist & Wiskell)

Jones, Sarah Rees, and Sethina Watson (eds.). 2013. Christians and Jews in Angevin
England: The York Massacre of 1190. Narratives and Contexts (Woodbridge:
Boydell)

Kacki, Sacha, and Dominique Castex. 2012. “Réflexions sur la variété des modali-
tés funéraires en temps d’épidémie. L'exemple de la Peste noire en contextes
urbain et rural,” Archéologie médiévale 42, no. 1: 1-22

Keckler, C. N. W. 1997. “Catastrophic Mortality in Simulations of Forager Age-at-
Death: Where Did All the Humans Go?,” in Integrating Archaeological Demo-
graphy: Multidisciplinary Approaches to Prehistoric Population, ed. Richard
R. Paine, 205-28 (Carbondale, IL: Center for Archaeological Investigation)

Larrea Castillo, Isabel, and Enrique Hiedra Rodriguez. 2010. “La 1dpida hebrea
de época emiral del Zumbacoén: Apuntes sobre arqueologia funeraria judia en
Coérdoba,” Anejos de Anales de Arqueologia Cordobesa 2: 327-42

Lilley, J. M., G. Stroud, D. R. Brothwell, and M. H. Williamson. 1994. The Jewish
Burial Ground at Jewbury (York: York Archeological Trust)

Lopez de Meneses, Amada. 1956. “Documentos acerca de la peste negra en los
dominios de la Corona de Aragon,” Estudios de Edad Media de la Corona de
Aragon 6: 291-447 (repr. as Documentos acerca de la peste negra en los
dominios de la corona de Aragdn [Saragossa: Heraldo de Aragén])

Lopez de Meneses, Amada. 1959a. “Una consecuencia de la peste negra en
Catalufia: el Pogrom de 1348,” Sefarad 19: 92-131

Lépez de Meneses, Amada. 1959b. “Una consecuencia de la peste negra en Catalufia:
el Pogrom de 1348: Apéndices (Documentos inéditos),” Sefarad 19: 321-64

Margerison, Beverly ], and Christpher ]. Kniisel. 2002. “Paleodemographic
Comparison of a Catastrophic and an Attritional Death Assemblage,” American
Journal of Physical Anthropology 119, no. 2: 134-43

93



94 ANNA COLET et al.

Moreda Blanco, Javier, and Rosalia Serrano Noriega. 2009. La necrdpolis judia
del Paseo de la Acera de Recoletos (Valladolid) (Valladolid: Junta de Castilla
y Leo6n)

Muntané i Santiveri, Josep Xavier. 2007a. “La Practica del lloguer de bésties entre
els jueus targarins a la fi del segle XV,” Tamid 11: 65-85

Muntané i Santiveri, Josep Xavier. 2007b. “Proposta d’ubicaci6 del fossar dels
jueus de la vila de Tarrega a partir dels testimonis documentals continguts en
els llibres d’estimes (1501-1510),” Urtx 20: 104-18

Muntané i Santiveri, Josep Xavier. 2008. “L'alimentacié a 'Aljama medieval de
Tarrega,” Urtx 22: 105-28

Muntané i Santiveri, Josep Xavier. 2009. “Itinerari pels documents relatius a
I'assalt al call de Tarrega de I'any 1348,” Urtx 23: 158-79

Muntané i Santiveri, Josep Xavier. 2012a. “Aproximacio a les causes de 'avalot de
Tarrega de 1348,” Tamid 8: 103-29

Muntané i Santiveri, Josep Xavier. 2012b. “Metges jueus contractats pel govern
municipal de Tarrega durant els segles XIV i XV,” Urtx 26: 135-47

Muntané i Santiveri, Josep Xavier. 2014a. “Identificaci6 del fossar dels jueus a
través de la documentacié,” in Tragédia al call, 131-34 (Tarrega: Museu
Comarcal de I'Urgell, Exhibit Pamphlet)

Muntané i Santiveri, Josep Xavier. 2014b. “Localitzaci6 i estructura del call jueu
de Tarrega,” in Tragédia al call, 87-96 (Tarrega: Museu Comarcal de 1'Urgell,
Exhibit Pamphlet)

Nirenberg, David. 1996. Communities of Violence: Persecution of Minorities in
the Middle Ages (Princeton, NJ: Princeton University Press)

Ollich i Castanyer, Imma. 2012. “La necroplis medieval de 'Esquerda (segles VII-
XIV pc): Cronologia i noves perspectives de recerca,” in Arqueologia funeraria
al nord-est peninsular (segles VI-XII), ed. Nuria Molist and Gisela Ripoll, 275-
86 (Olerdola-Barcelona: Museu d’Arqueologia de Catalunya-MAC)

Pieters, Bert. 2006. De Akkorden van Barcelona (1354): historische en kritishe
analyse: (Barcelona: PPU)

Riera i Sans, Jaume. 1987. Catalunya i els jueus (Barcelona: Departament de
Comerg, Consum [ Yurism de la Generalitat de Catalunya)

Ruiz Ventura, Jordi, and Eulalia Subira de Galdacano. 2009. “Reconstruccié antro-
pologica del pogrom de 1348 a Tarrega,” Urtx 23: 126-37

Simonsohn, Shlomo. 1998. The Apostolic See and the Jews: Documents, 492-1404
(Toronto: Pontifical Institute of Medizeval Studies)

Shatzmiller, Joseph. 1974. “Les juifs de Provence pendant la Peste Noire,” Revue
des etudes juives 133, nos. 3-4: 457-80

Trenchs, J. 1969. “La archidi6cesis de Tarragona y la Peste Negra: los cargos de la
catedral,” in La Corona de Aragon en el siglo XIV, VIII Congreso de Historia de
la Corona de Aragdn, 2:59-60 (Valéncia: Caja de Ahorros y Monte de Piedad
de Valencia)

Vries, Simon Philip de. 1929/2001. Ritos y simbolos judios, trans. Jamie Mestre
(Madrid: Caparros)

Wallisova, Michaela Selmi. 2011. “Le cimetiére juif médiéval du quartier de Nové
Mésto a Prague,” in L'archéologie du judaisme en France et Europe, ed. Paul
Salmona and Laurence Sigal, 273-84 (Paris: La Découverte)



THE BLACK DEATH AND THE JEWISH COMMUNITY IN TARREGA

Anna Colet (acoletm@gmail.com) graduated from the Universitat de Lleida in
2000, with a degree in History. She has led many archaeological digs in the prov-
ince of Lleida, and in 2007 she directed the excavation of Les Roquetes. She is cur-
rently a member of the research team created around this site and a technician at
the Museu Comarcal de I'Urgell-Tarrega

Josep Xavier Muntané i Santiveri holds a BA from the Pontificio Istituto Biblico
(Roma) and a PhD in Hebrew Philology from the Universitat de Barcelona (2010).
He has published two books related to the Jews of Tarrega and forms part of the
research team created by the Museu Comarcal de I'Urgell-Tarrega on the occasion
of the discovery of the Jewish cemetery. He has held a postdoctoral research fel-
lowship at the Maison des Sciences de 'Homme Ange Guépin in Nantes (France),
for a project entitled “The Legal Status of Religious Minorities in the Euro-
Mediterranean World (5th-15th centuries),” funded by the “Ideas” program of
the European Research Council’s Seventh Framework (FP7/2007-2013/ERC).
He currently works as a researcher at the Institut d’Estudis Mén Juic, on a pro-
ject devoted to the transcription, edition, and study of documents related to the
Catalan Jewish communities of Tarrega and Verdu (1295-1492).

Jordi Ruiz Ventura earned an MSc in Physical Anthropology from the Universitat
Autonoma de Barcelona. He directed the fieldwork and laboratory analyses of
anthropological evidence during the excavation at Les Roquetes.

Oriol Saula graduated with degrees in Geography and History (specializing in
prehistory and ancient history) from the Universitat de Barcelona in 1989. He is
currently the technical director of the Museu Comarcal de I'Urgell-Tarrega. Since
1990, he has led different archeological digs in the province of Lleida, and his
research focuses on medieval Jewish society in Iberia. In 2007, he coordinated the
excavation of the Jewish cemetery in Tarrega and is a member of the research team
that has formed around this site. He has participated in various congresses and
scientific meetings related to this project, and he has also worked on several publi-
cations. He is the co-director of the journal Urtx: revista d’humanitats de I'Urgell.

M. Eulalia Subira de Galdacano holds a PhD in Biological Science and an MS in
Human Biology, and is Professor of Human Biology in the Unitat d’Antropologia Bio-
logica at the Universitat Autonoma de Barcelona. Her areas of specialization include
field and laboratory anthropology (the morphological and chemical analysis of
human remains). From 2001 to 2005, she was First Vice-President and then President
of the Associacié Catalano-Balear de Paleopatologia de I'’Academia de Ciencies
Médiques de Catalunya i Balears. She is the author of many books and articles.

Clara Jauregui holds a BA in History from the Universitat Autdbnoma de Barcelona
and an MA in Medieval Cultures from the Universitat de Barcelona. She is cur-
rently writing a doctoral dissertation on Jewish medical practice in Barcelona
during the fourteenth century at the Universitat de Barcelona, where she is affili-
ated with the Institute for Medieval Cultures. She has also researched and curated
an exhibition for the Museu d’Historia de L'Hospitalet de Llobregat.

95



96 ANNA COLET et al.

Abstract In 2007, excavations in a suburb of the Catalan town of Tarrega identi-
fied the possible location of the medieval Jewish cemetery. Subsequent excava-
tions confirmed that multiple individuals buried in six communal graves had suf-
fered violent deaths. The present study argues that these communal graves can be
connected to a well-documented assault on the Jews of Tarrega that occurred in
1348: long known as one of the earliest episodes of anti-Jewish violence related
to the Black Death, but never before corroborated by physical remains. This study
places textual sources, both Christian and Jewish, alongside the recently discov-
ered archeological evidence of the violence.

Keywords Pogrom, anti-Jewish violence, Catalonia, Jewish cemeteries, communal
graves, bioarcheology, Black Death.



THE ANTHROPOLOGY OF PLAGUE:
INSIGHTS FROM BIOARCHEOLOGICAL
ANALYSES OF EPIDEMIC CEMETERIES

SHARON N.DEWITTE

THE BLACK DEATH, the first outbreak of medieval plague that swept
through Eurasia and Northern Africa in the mid-fourteenth century, was
one of the most devastating epidemics in human history.* The epidemic
killed tens of millions of people in Europe alone within a very short period
of time (Benedictow 2004; Cohn 2002; Dols 1977; Wood, Ferrell, and
DeWitte-Avina 2003). This disease initiated or enhanced social, demo-
graphic, and economic changes throughout Western Eurasia and Northern
Africa (see, for example, essays by Borsch 2014, Carmichael 2014, Colet et
al. 2014, and Green 2014—all in this issue), and thus has attracted the
interest of a variety of researchers for decades. In addition to its impor-
tance in shaping events hundreds of years ago, the Black Death continues
to be of interest today, in part because the epidemic was caused by the
same pathogen that causes modern plague, the bacterium Yersinia pestis.
Given molecular evidence that the Plague of Justinian (c. sixth to eighth
centuries CE) was also caused by Y. pestis (Harbeck et al. 2013; Wagner
et al. 2014; Wiechmann and Grupe 2005), the Black Death was a terrible
manifestation of a disease that has affected humans for nearly fifteen hun-
dred years. The continued existence and threat of plague means that it is
crucial to understand the extent of the geographic and temporal variation
of the disease so that we might best be prepared for its effects on our spe-
cies in the future.

This paper focuses on the reconstruction of medieval Black Death mor-
tality patterns, particularly those patterns that have been estimated using

[ am grateful to Jelena Bekvalac and Rebecca Redfern at the Museum of London’s
Centre for Human Bioarchaeology for providing access to the East Smithfield skele-
tons; and to Jesper Boldsen, Syddansk Universitet Odense, for providing access
to the Danish cemetery samples. I am also grateful to Monica Green and the two
anonymous reviewers for reading and providing comments on an earlier version of
this manuscript. Funding for my research, which is summarized in this paper, was
provided by the National Science Foundation (grant number BCS-0406252) and the
Wenner-Gren Foundation for Anthropological Research (grant number 7142).

I Here, and throughout this paper, the “Black Death” refers only to the first outbreak
of the Second Pandemic of plague during the mid-fourteenth century.
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the skeletal remains of victims of the epidemic in the mid-fourteenth cen-
tury. Such research is essential for several reasons. Though it is now clear
from molecular evidence, particularly the results of recent whole genome
sequencing studies, that the Black Death was caused by Y. pestis (Bos et
al. 2011; Drancourt and Raoult 2002; Haensch et al. 2010; Raoult et al.
2000; Schuenemann et al. 2011), this is a relatively recent discovery. The
most convincing and least controversial molecular studies, which have
yielded sequences specific to Y. pestis and used samples clearly dated to
the fourteenth-century epidemic (rather than merely suspected victims or
victims of more recent historic epidemics), have all been published since
2009 (Bos et al. 2011; Haensch et al. 2010; Schuenemann et al. 2011).
Prior to these new molecular insights, the cause of the Black Death was
much more hotly debated, and researchers were motivated to clarify in
exacting detail how the historic and modern diseases differed epidemio-
logically. The ultimate goal was determining whether Black Death was, in
fact, plague (and if so, whether the strain of Y. pestis that caused it was of
exceptionally heightened virulence), or whether it was caused by some
other disease, such as anthrax or viral hemorrhagic fever (Scott and Dun-
can 2001; Twigg 1984).

The exciting nature of the molecular findings has made many people
forget why the identification of the specific causative agent of medieval
plague matters at all. Now that we know (insofar as anything is truly
known in scientific research) that it was caused by Y. pestis, research can
clarify the temporal and geographic variation associated with the disease,
to further broaden and improve our understanding of: first, plague viru-
lence (e.g., why was mortality during the Black Death so high?); second,
host-pathogen interactions (e.g., how did host population dynamics affect
the disease dynamics during medieval plague epidemics?); and third, how
this particular disease might manifest in the future (e.g., is it possible that
future outbreaks of Y. pestis will ever approximate medieval patterns of
mortality and transmission?).

Clarifying the human context of the Black Death via bioarcheological
research is essential to these goals. Bioarcheology is the study of human
skeletal remains excavated from archeological sites with the aim of fur-
thering our understanding of the demography, health, and ways of life
of people in past populations. Bioarcheologists examine these remains
to determine the ages at which people died, whether they were male or
female, what foods they regularly consumed, how healthy or unhealthy
they were prior to their deaths (based on the presence or absence of
certain markers of physiological stress on the skeleton), whether they
experienced interpersonal violence, and other phenomena that leave evi-
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dence on or in the skeleton. Through the direct observation and analysis
of human skeletal remains, bioarcheological research can provide demo-
graphic data that are crucially important for contextualizing the results of
the ongoing molecular analyses (e.g., DNA and immunological studies) of
both Y. pestis and the humans affected by historic plague epidemics. Such
context is particularly important given recent evidence that the medieval
and modern strains lack significant functional differences in regions of
the genome associated with virulence. This suggests that factors other
than genetic changes in the causative pathogen are responsible, at least
in part, for changes in plague epidemiology (see also Ziegler 2014, in this
issue), who argues that research should focus on factors other than a
genetic “smoking gun” to further our understanding of plague virulence).

The combination of demographic and molecular data will allow for a
disentanglement of the factors that affected medieval health and demog-
raphy—that is, a determination of whether it was the biological effects
of plague or the social and economic consequences of the epidemic that
primarily shaped demographic and health patterns in the surviving pop-
ulation. Such interdisciplinary research on the Black Death also has the
potential to clarify population dynamics and human biological responses
to disease episodes in general, and thus can contribute to our understand-
ing of precisely how and why diseases shape human demography (includ-
ing age and sex structures, and population density and growth) and human
evolution (e.g., acting as forces of natural selection resulting in relatively
robust immune responses or genetic resistance to disease). Regarding the
latter phenomenon, Crespo and Lawrenz (2014, in this issue) detail how
heterogeneity in immune competence during the Black Death might have
affected risks and levels of mortality during the epidemic, and how Black
Death mortality might have shaped variation in immune function in the
surviving population.

In addition to improving our understanding of the dynamics of the
Black Death in particular, bioarcheological studies of the epidemic are rel-
evant to current concerns about emerging diseases. Emerging diseases are
those that increase in frequency after being introduced into a new, immu-
nologically naive host population. More than fifty diseases have emerged
in the past thirty years, including HIV/AIDS, West Nile Virus, and SARS,
and new diseases will emerge in the future (Cleaveland, Haydon, and Tay-
lor 2007; Morens, Folkers, and Fauci 2004; Morse 1995). The Black Death
was an emerging disease in the fourteenth century, and the persistence of
this ancient emerging disease to the present day provides an ideal oppor-
tunity to examine, from an anthropological perspective, long-term trends
in emerging disease dynamics, and thereby understand the effects such

99



100 SHARON N. DEWITTE

diseases have had on human populations and predict how they can affect
us in the future. In addition to improving our understanding of plague,
bioarcheological research on the Black Death can provide much needed
data to evaluate models of the evolution of virulence in emerging patho-
gens (Ebert and Bull 1999; Frank 1996) and help to resolve questions
about whether changes in emerging disease epidemiology are the result
of human adaptation, changes in human or non-human host demography
or behavior, or evolution of the causative pathogens (Alizon et al. 2009;
André and Hochberg 2005; Grenfell et al. 2004).

Furthermore, Black Death bioarcheological research contributes
to efforts to understand the phenomena of heterogeneous frailty (an
individual’s risk of death, relative to other members of the population:
Vaupel, Manton, and Stallard 1979) and selective mortality (dispropor-
tionate deaths of those with highest frailty), and how they shape popu-
lation dynamics in living and past populations. Because individuals dif-
fer in their susceptibility to disease and death as a result of genetic, bio-
logical, environmental, socioeconomic, or other causes, differences in
frailty exist among individuals within a population (Aalen 1994; Wood
et al. 1992). Mortality is expected to be selective, at least under normal,
non-catastrophic conditions; that is, because of differences in frailty,
the individuals who die at each age will not be a random sample of all
the individuals living at that age, but rather will be disproportionately
selected from among those with the highest risk of dying (the highest
frailty).

Many researchers are interested in revealing the sources and conse-
quences of heterogeneous frailty in living populations so that health and
mortality disparities can potentially be ameliorated or eliminated (Olden
and White 2005). It is just as important to understand these processes
in the past, particularly in the context of parasitic and infectious disease
(which were the most common causes of death for most of human his-
tory and continue be the most significant causes of death for many living
populations), in order to understand modern human biology. By revealing
how biological factors such as age, sex, and history of physiological stress
(such as malnutrition or infectious disease) affected risks of mortality
during one of the most dramatic disease epidemics in human history,
Black Death research has the potential to clarify why and how affected
populations have changed in the intervening centuries. The Black Death
also offers a case study of how heterogeneous frailty and selective mor-
tality operate during times of crisis mortality, which characterized much
of the mortality experience of pre-industrial populations throughout the
world (Gage 2005).
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Documentary Evidence of Black Death Mortality Patterns

Studies using data from historical documents have confirmed the devas-
tating nature of the Black Death and have shown that mortality during the
epidemic was perhaps even higher than previously thought (Benedictow
2004; Cohn 2002; Dols 1977; Scott and Duncan 2001; Wood, Ferrell, and
DeWitte-Avina 2003). Using data from court records of payments made by
residents, Poos (1991) estimated the annual totals of males ages twelve
years and older living on manors in Essex. He found that several manors
lost as much as 54% of their male residents during the Black Death. Wood,
Ferrell, and DeWitte-Avina (2003) analyzed data on deaths of beneficed
priests in the Lincoln diocese in England. In the eighteen months before
the Black Death, the mean mortality rate for priests was 38.9 per 1000, but
during the twelve-month period beginning with the outbreak of the Black
Death in Lincoln, the mean mortality rate increased to 463.6 per 1000.
During the Black Death, annual mortality rates for priests were eleven
times higher and, more dramatically, monthly mortality rates were about
thirty-five to forty-five times higher than in the pre-epidemic period. Total
mortality from the Black Death was typically 30% to 50% of the total pop-
ulation in affected regions of Europe. Following the Black Death, plague
mortality decreased steeply and steadily with subsequent outbreaks
(Carpentier 1971; Cohn 2002; Hatcher 1977), which might indicate that
the population was generally less frail, that there were changes in suscep-
tibility to plague following the epidemic, or that there were factors involv-
ing nonhuman animal hosts that affected plague epidemiological patterns
in humans.

[t is clear that the mortality caused by the Black Death was extraordi-
narily high. What has not been as clear is how this excess mortality was
distributed by age, sex, socioeconomic status, and other biological and
social factors. Several medieval European chroniclers suggest that the
Black Death killed people indiscriminately, irrespective of age or sex. For
example, Matteo Villani (Florence, d. 1363) described the Black Death
as “a pestilence among men of every condition, age and sex” (cited and
translated in Cohn 2002: 126). According to the chronicler Michele da
Piazza (Sicily, fourteenth century), the mortality from the Black Death was
“so heavy that sex and age made no difference, but everyone died alike”
(cited and translated in Horrox 1994: 41). Both of these statements sug-
gest indiscriminate mortality, at least with respect to age and sex. Some
contemporaries, however, believed that the epidemic was selective, and,
for example, killed more women than men, and that in subsequent out-
breaks of plague (which are believed to be the same disease) men were
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killed in greater numbers than were women (Cohn 2002: 210-12; Horrox
1994: 85). According to Jean de Venette (1307-70), a French Carmelite
friar and chronicler, “the young were more likely to die than the elderly”
(cited and translated in Horrox 1994: 54). Many chroniclers noted that
the age pattern of subsequent outbreaks was quite different from that of
the Black Death. For example, the 1361 outbreak was called the “Pesti-
lence of Children,” as young people were more severely affected than were
adults (Cohn 2002: 212-15; Cohn 2008: 86-87; Holmes 1971: 92).

Reconstruction of age-specific mortality patterns during the Black
Death has been attempted using historical data. Based on information
from inquisitions post mortem, Russell (1948) produced life-table esti-
mates of age-specific mortality among high-status individuals during the
Black Death in England.? These were royal inquisitions into the cause of
death of tenants-in-chief, people who held land directly from the king. The
inquisitions provide a wide sample of the highest rank of landholders.
When a tenant died, if the heir was underage, the king assumed guardian-
ship of the property until the heir came of age. Such guardianships were
quite lucrative, and it was in the interest of all parties to establish accu-
rately the age of the heir; thus, the age estimates provided by the inquisi-
tions are supported by multiple documents (Russell 1948). Unfortunately,
the samples are too small to provide useful life-table estimates, particu-
larly for intervals below the age of twenty; indeed, for some age intervals,
the 95% confidence intervals for probability of death include negative
values (Wood et al. 2002a). Despite the limitations of the available data,
Russell concluded from the life-table estimates that age did have an effect
on Black Death mortality. He argued that older men were particularly sus-
ceptible (although individuals over the age of sixty apparently fared bet-
ter than those in their late fifties), and children between the ages of ten
and fifteen were at a reduced risk of dying from the disease compared to
other age groups. Ohlin (1966), however, has criticized Russell’s approach
and argued that the data do not support the conclusion that mortality var-
ied by age during the Black Death.

Using manorial court records from the English village of Halesowen
(West Midlands), Razi (1980) estimated ages at death among the peas-

2 Life tables are frequently used in demography to display the numbers of deaths
at each age or age interval, age-specific mortality rates, survival rates at various
ages, and other related demographic measures for a particular population. Model
life tables are constructed using data from living populations and can be applied to
small samples obtained from living or past populations to compensate for missing
data.
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antry during the epidemic. Individuals appear in the manorial court rolls
multiple times, and the last appearance of each individual is the death
duty (heriot) payment made by heirs to the lord of the manor before tak-
ing possession of the deceased’s property. Razi assumes that each indi-
vidual appeared for the first time in the court rolls at the age of twenty
years and counted forward from this first appearance to the death-duty
payment in order to estimate ages at death. His age estimates are there-
fore imprecise, and by definition no information is available for individu-
als younger than twenty. Estimating age-specific mortality rates for males
during the Black Death, he finds, similar to Russell (1948), that for males
between twenty and fifty-nine years of age, mortality rates increased
with age, but that age-specific mortality rates for those over sixty years
were lower than those of younger men. Such a pattern of mortality is typi-
cal under conditions of normal mortality, though a plateau in mortality
is usually observed at later adult ages in living populations (Gage 1988).
Given the small samples available for Razi’s study, the results might not be
generalizable to the entire English population.

As limited as the reconstructions of Black Death age-patterns have
been using historic documents, such sources are even less forthcom-
ing with respect to the effects of other biological or social factors. For
example, the determination of whether one sex was disproportionately
affected or both sexes faced equal risks of death during the epidemic
is even more problematic than that of age patterns given that there is
very little documentary data on age-at-death for women and children at
the time of the Black Death (Razi 1980; Russell1948). Though there are
data on sex ratios during the medieval period (see, e.g., Kowaleski 2013),
these data do not allow reconstruction of sex differences in mortality
across the lifespan. There is also no information, as far as [ am aware,
from any documentary sources about whether pre-existing health condi-
tions had any effect on an individual’s risk of death during the epidemic.
Historical records, therefore, do not provide a clear and complete pic-
ture of Black Death mortality patterns. Without such data, our ability to
learn more about the ways in which the Black Death, and other diseases,
have the power to shape human demography, biology, and evolution is
severely hindered.

Fortunately, skeletal material exists that provides empirical evidence
about mortality patterns that is not available in written records. Though
human skeletal samples are not without their own limitations, they can,
when analyzed properly, reveal much more (and more direct) information
about the individuals who died during the Black Death.
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Black Death Cemeteries

During the Black Death, existing cemeteries proved inadequate to accom-
modate the overwhelming numbers of people killed by the epidemic, and
providing normal burials for all the victims of the epidemic became dif-
ficult (Horrox 1994: 21, 64, 268-71). Though many victims of the disease
were buried in existing cemeteries, mass burial grounds were established
across Europe during the Black Death to accommodate the excess mor-
tality. One such mass burial ground was the East Smithfield cemetery in
London.

The Black Death was apparently introduced to England during the
summer of 1348 via the Dorsetshire port of Melcombe Regis, and it
reached the suburbs of London as early as September 1348 (the disease
was recorded in the suburb of Stepney, two miles east of the city walls,
in December 1348). The epidemic ravaged the city throughout 1349 and
ended by the spring of 1350 (Gasquet 1977; Hawkins 1990). Aware that
the Black Death was spreading towards London, “substantial men of the
city” ordered that emergency burial grounds be established prior to its
arrival (Grainger et al. 2008; Hawkins 1990). The East Smithfield cem-
etery was established in late 1348 or early 1349 just outside the city walls
in East London, northeast of the Tower of London, on land that had pre-
viously been used as a vineyard. The exact dimensions and location of
the cemetery are provided by the cartulary of the priory of Holy-Trinity-
without-Aldgate, and it was originally called the Churchyard of the Holy
Trinity, as the land was acquired from the priory (Grainger et al. 2008;
Hawkins 1990).

East Smithfield was partially excavated in the 1980s, as part of the
larger Royal Mint Site, by the Museum of London’s Depart