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They are landing with rulers, squares, compasses,
Sextants
White skin fair eyes, naked word and thin lips
Thunder on their ships.
Léopold Sédar Senghor, “Ethiopiques”



INTRODUCTION

N THE 1740s while the ship on which he was traveling was at
Ianchor off the mouth of the Gambia River, William Smith went
ashore to instruct one of the ship’s mates in the use of surveying instru-
ments. On a stretch of beach near a small town, Smith had begun to
demonstrate how one could measure distances with his theodolite and
hodometer when he noticed a sizable band of armed Africans gathering
nearby. Troubled by their hostile gestures, Smith questioned the ship’s
slave, who had come along to help him operate the instruments, as to
why they were so vexed by activities that Smith regarded as entirely
peaceful and nonthreatening. The slave explained that the “foolish na-
tives” were alarmed by Smith’s strange devices, which they believed he
would use to bewitch them. The Africans had driven off their cattle,
sent the women and children from the town to hide in a nearby forest,
and marched out to confront the dangerous strangers who had appeared
so suddenly in their midst. Concluding that attempts to reason with
“ignorant savages” would be futile, and observing that the Africans
were afraid to approach the surveying party, Smith continued with his
instruction—though he cautioned the mate to keep his blunderbuss
ready. As the slave measured the distance along the beach with the
hodometer, the frightened warriors tried to stop him by running in his
path—but they were careful not to touch the wheel. The slave amused
himself by trying to run into them. Smith and his companions found the
Africans’ fear of the wheel and their scrambling to avoid it a source of
merriment which they wished the “other gentlemen” on board had been
present to enjoy. But when Smith stopped to rest in the shade and sent
the mate and slave off to make punch, the townsmen grew more and

X



2 [ Introduction

more threatening. Alone and surrounded by the angry and well-armed
warriors, Smith began to fear that he might be attacked. Just as it
occurred to him that he could be “cruelly torn asunder,” the mate re-
turned, and together they chased away the band of warriors by making
threatening gestures and discharging the weapons that the terrified Afri-
cans had left behind on the beach. The mate pleaded to be allowed to
pursue them, but Smith insisted on returning to the safety of the ship.!

Though in itself a relatively insignificant encounter, this incident re-
veals much about European attitudes toward and interaction with non-
Western peoples in the centuries since the fifteenth-century voyages of
exploration. It was the Europeans who went out to the peoples of
Africa, Asia, and the Americas, and never the reverse—though at times
Africans and Amerindians were carried back to Europe to be exhibited
and studied. For the Africans the ship from which Smith and his small
party disembarked was a marvel of design and workmanship. It repre-
sented an area of technology in which the Europeans had few rivals by
the fifteenth century and in which they reigned supreme by the seven-
teenth. Sailing ships with superior maneuverability and armament per-
mitted the Europeans to explore, trade, and conquer all around the
world. Smith’s instruments and his reason for taking them ashore con-
vey both a sense of the curiosity that provided a major motivation for
the Europeans’ overseas expansion and their compulsion to measure and
catalogue the worlds they were “discovering.” With little thought for
the reaction of the people who lived there, Smith set out to measure a
tiny portion of the vast continent he was exploring. Much more than his
physical appearance and dress, it was Smith’s unknown instruments and
what the Africans -perceived as strange behavior in employing these
devices that became the focus of their concern. He delighted in dazzling
and terrifying the townspeople with his strange machines and continued
his activities despite their obvious hostility to his intrusion. When
threatened, he relied on the Africans’ fear of his technology to drive
them off. As he informs the reader, the guns that the warriors dropped
and he and the ship’s mate fired into the air were of European manufac-
ture.

Our only source of information about this encounter is what we are
told by Smith. It is the European observer who describes the Africans’
reactions, interprets their motives, and even speculates about their un-
derlying belief systems—in this case, with the assistance of a black slave
whose views are filtered through Smith’s own perceptions and memo-

1William Smith, A New Voyage to Guinea (London, 1744), pp. 15—20.
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ry. The explorer stresses that the awe and fear evoked by his innocuous
surveying equipment is the main source of the power he is able to exert
over the African townspeople. He suggests that they are too backward
to have any comprehension of the use of these devices and too ignorant
for him to attempt an explanation. He concurs with the slave’s assump-
tion that because the Africans have no natural frame of reference from
which to comprehend these wondrous devices and cannot imagine hu-
mans creating them, they resort to superstitious notions rooted in
witchcraft to explain them. The black slave, who is depicted as a loyal
servant, has nothing but contempt for the Africans. The surveying in-
struments both tie him to his white masters and set him off from the
African townspeople. Though he is supervised by Smith, his ability to
use the hodometer places him above the “ignorant Savages,” and he
readily joins in the merriment caused by what he regards as their un-
founded fear of the surveying equipment. It is implicit in Smith’s ac-
count that the slave himself could not conduct sophisticated surveying
operations, much less devise the instruments that make them possible.
But he has been instructed in their use and understands that they are
human fabrications, not the products of magic or witchcraft.

As Smith relates this encounter, it is superior technology—the sur-
veying instruments and firearms—that set the European traveler and his
companions off from the Africans and give them the upper hand in the
confrontation that ensues. Taken in isolation, the incident overstates the
importance of technology in an age when religion was still the chief
source of western Europeans’ sense of superiority. But it indicates how
influential achievements in material culture had become, especially those
relating to technology and science, in shaping European perceptions of
non-Western peoples even before the Industrial Revolution. From the
very first decades of overseas expansion in the fifteenth century, Euro-
pean explorers and missionaries displayed a great interest in the ships,
tools, weapons, and engineering techniques of the societies they en-
countered. They often compared these with their own and increasingly
regarded technological and scientific accomplishments as significant
measures of the overall level of development attainédd by non-Western
cultures. By the mid-eighteenth century, scientific and technological
gauges were playing a major and at times dominant role in European
thinking about such civilizations as those of India and China and had
begun to shape European policies on issues as critical as the fate of the
African slave trade. In the industrial era, scientific and technological
measures of human worth and potential dominated European thinking
on issues ranging from racism to colonial education. They also provided
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key components of the civilizing-mission ideology that both justified
Europe’s global hegemony and vitally influenced the ways in which
European power was exercised.

In view of their importance, it is remarkable that scientific and tech-
nological accomplishments as measures of European superiority and as
gauges of the abilities of non-Western peoples have been so little stud-
ied. Most authors who have dealt with European attitudes toward Afri-
can and Asian peoples in the industrial era acknowledge that Europe’s
transformation and the power differential that it created had much to do
with the hardening of European assumptions of racial supremacy in the
late nineteenth century.2 But few writers have examined these complex
connections in any detail, and in all cases consideration of them has been
subordinated to discussion of racist issues. The rare works that deal in
any depth with the pervasive effects of the scientific and industrial revo-
lutions on European perceptions of non-Western peoples are focused on
Africa, the geographical area that elicited the most extreme responses.?
Because these studies cover a wide range of topics beyond the impact of
European advances in science and technology, even for Africa we have
only a partial view of one of the most critical dimensions of European
interaction with non-Western peoples in the modern era. For China,
India, the Islamic empires, and the Amerindian civilizations of the New
World, we have little more than chance comments on the superiority of
European weapons, tools, and mathematical techniques. The accounts
that deal with these observations often give little sense of the material
conditions and the cultural and ideological milieus that shaped them or
their place in the broader, ongoing process of European exchange with
non-Western peoples which has spanned the last half~millennium.

This book examines the ways in which Europeans’ perceptions of the
material superiority of their own cultures, particularly as manifested in
scientific thought and technological innovation, shaped their attitudes
toward and interaction with peoples they encountered overseas. It is not
a work in the history of science or technology as those fields are usually
defined. The processes of invention and of scientific investigation which
have traditionally occupied scholars in these fields and the patterns of

2See, e.g., Ronald Hyam, Britain’s Imperial Century, 1815~1914 (New York, 1976), pp.
47-50; Christine Bolt, Victorian Attitudes towards Race (London, 1971), pp. 27-28, 11I—
12, 211; Gérard Leclerc, Anthropologie et colonialisme: Essai sur Uhistoire de Vafricanisme
(Paris, 1972), pp. 26—28; and Francis G. Hutchins, The Illusion of Permanence: British
Imperialism in India (Princeton, N.]., 1967), pp. 121—24.

3The best of these include Philip Curtin, The Image of Africa (Madison, Wis., 1964); H.
A. C. Cairns, Prelude to Imperialism: British Reactions to Central African Society, 1840—1890
(London, 1965); and William B. Cohen, The French Encounter with Africans: White Re-
sponse to Blacks, 1530~1880 (Bloomington, Ind., 1980).
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institutional and disciplinary development which have more recently
come into favor are crucial to the themes I explore. But for my pur-
poses, these discoveries and developments are important only insofar as
they influenced the ways in which Europeans viewed non-Western peo-
ples and cultures and as these perceptions affected European policies
toward the African and Asian societies they came to dominate in the
industrial era. Though varying forms of interaction—including trade,
proselytization, and colonial conquest—often resulted in the diffusion
of European tools and scientific learning to overseas areas, my main
concerns are the attitudes and ideologies that either promoted or imped-
ed these transfers rather than the actual processes of diffusion. Because
the spread of European science and technology has been central to the
global transformations that Western expansion set in motion, the as-
sumptions and policies that determined which and how many discov-
eries, machines, and techniques would be shared with which non-
Western peoples have been critical determinants of the contemporary
world order.

As I stress in the early chapters on the growing impact of material
achievement on European perceptions of non-Western peoples and so-
cieties, the meanings of “science” and “technology” changed considera-
bly over the centuries covered in this book. It is therefore necessary to
indicate at the outset how I define these terms for the purposes of the
study as a whole. Though contemporary scholars continue to debate
how they ought to be understood and struggle to delineate the bound-
aries between them,4 I have adopted broad definitions combining ele-
ments suggested by A. R. Hall and Edwin Layton. Hall terms scientific
those endeavors that are aimed at gaining a knowledge of the natural
environment, while he views technology as efforts to exercise a “work-
ing control” over that environment. Layton elaborates upon similar
definitions: he sees the search for the understanding of fundamental
entities as the essence of science, whereas technology seeks to solve more
practical and immediate problems. Science may be theoretical or ap-
plied, but it is oriented toward systematic experimentation and the dis-
covery of underlying principles. The primary objective of technology,

4As well as those between “pure” and “applied” science. For an introduction to many
of the issues contested, see Robert Multhauf, “The Scientist as an ‘Improver’ of Technol-
ogy,” Technology and Culture 1/1 (1959), 38—47; the essays by Peter Drucker and James
Feibleman in ibid. 2/4 (1961); the contributions by A. R. Hall and Peter Mathias in
Mathias, ed., Science and Society, 1600—1900 (Cambridge, Eng., 1972); A. R. Hall, The
Historical Relations of Science and Technology (London, 1963); and Charles C. Gillispie,
“The Natural History of Industry,” in A. E. Musson, ed., Science, Technology, and
Economic Growth in the Eighteenth Century (London, 1972).
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though it may often involve theory and experimentation, is design, the
application of rules to human artifice.®

I had originally intended to focus this study exclusively on the indus-
trial age, when scientific and technological measures of human capacity
peaked in importance. It soon became clear, however, that the impact of
these standards in the industrial period could not be understood without
some sense of their influence in the preceding centuries of European
overseas expansion. European observers did not suddenly begin in the
industrial era to distinguish their cultures from all others on the basis of
material achievement; they had stressed the uniqueness of the extent and
quality of their scientific knowledge and mechanical contrivances for
centuries. In the early phase of overseas expansion, European travelers
and missionaries took pride in the superiority of their technology and
their understanding of the natural world. Their evaluations of the tools
and scientific learning of the peoples they encountered shaped their
general estimates of the relative abilities of these peoples.

Still, throughout most of the preindustrial period, scientific and tech-
nological accomplishments remained subordinate among the standards
by which Europeans judged and compared non-Western cultures. Re-
ligion, physical appearance, and social patterns dominate accounts of the
areas explored- and colonized. When discussed, science and technology
are generally treated as part of a larger configuration of material culture.
Within this configuration, monumental architecture, sailing vessels, and
even housing were often more critical than tools or astronomical con-
cepts in determining European attitudes toward different non-Western
peoples.

Throughout the centuries covered by this study, European judgments
about the level of development attained by non-Western peoples were
grounded in thé presuppositions that there are transcendent truths and
an underlying physical reality which exist independent of humans, and
that both are equally valid for all peoples. Further, most of the travelers,
social theorists, and colonial officials who wrote about non-Western
societies assumed that Europeans better understood these truths or had
probed more deeply into the patterns of the natural world which man-
ifested the underlying reality. In the early centuries of overseas expan-
sion, considered in Chapter 1, the Europeans’ sense of superiority was
anchored in the conviction that because they were Christian, they best
understood the transcendent truths. Thus, right thinking on religious

5A. R. Hall, “Science, Technology, and Utopia in the Seventeenth Century,” in
Mathias, Science and Society, pp. 33—53; and Edwin Layton, “Mirror-Image Twins: The
Communities of Science and Technology in 19th-Century America,” Technology and
Culture 12/ 4 (1971), 562—80.
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questions took precedence over mastery of the mundane world in set-
ting the standards by which human cultures were viewed and com-
pared. The Scientific Revolution did not end the reliance on Christian
standards. In fact, to the present day they remain paramount for certain
groups and individuals, most obviously Christian missionaries. But as I
suggest in Chapter 2, religious measures of the attainments of overseas
peoples diminished in importance for many European observers begin-
ning in the eighteenth century, while scientific and technological criteria
became increasingly decisive.

The rise to predominance of scientific and technological measures of
human capacity during the industrial era, which is discussed in Chapter
3, owed much to the fact that they could be empirically demonstrated.
In the late eighteenth and nineteenth centuries, most European thinkers
concluded that the unprecedented control over nature made possible by
Western science and technology proved that European modes of
thought and social organization corresponded much more closely to the
underlying realities of the universe than did those of any other people or
society, past or present..In Chapter 4 I examine the ways in which this
assumption shaped ideologies of European imperialism. Chapter 5
focuses on two closely related themes: the.impact of European scientific
and technological superiority on arguments of white racial supremacy,
and the ways in which European advantages in these fields influenced
the educational policies by which European colonizers proposed to re-
fashion non-Western societies.

In Chapter 6 I explore the reasons why the trench slaughter on the
Western Front in World War I caused many European thinkers to chal-
lenge the assumption that better machines and equations demonstrated
privileged access to physical as well as transcendent truths. In the Epi-
logue, I suggest some of the reasons why doubts about scientific and
technological measures of human accomplishment were less pro-
nounced in American intellectual circles after the war. I then consider
the longstanding and increasing American addiction to technological
innovation and the ways in which it contributed to the rise of moderniz-
ation theory. This paradigm, resting on an assumed dichotomy between
traditional and modern societies, represented a reassertion of scientific
and technological standards. Its popularity in the post—World War II era
reflected a restored confidence in the premise that there was close corre-
spondence between Western thinking and external reality.

As these patterns suggest, European responses to non-Western peo-
ples and cultures over the past five centuries have been strongly influ-
enced by advances in Western understanding of and control over the
material world. But the links between material advance and shifts in
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perception or judgment were not always clear or direct. Both the con-
flicting views held by different thinkers or groups during the same
“phase” of development, and the lag between changes in European
material conditions and shifts in European ideas about non-Western
peoples caution against attempts to periodize rigidly or to treat pre-
vailing views as the consensus of a given age.® Though I have identified
general phases, I have tried to show that the boundaries between them
are blurred. Ideas that were dominant in one era persisted but played
lesser roles in the next, and various authors writing in the same period
could draw widely varying conclusions from the same evidence. Thus,
for example, reports of African material backwardness were cited in the
eighteenth century both by writers who sought to prove the racial in-
feriority of Africans—and thereby justify their enslavement—and by
abolitionists who argued that the Africans’ vulnerability, reflected in
their low level of development, made it morally imperative for Euro-
peans to protect rather than exploit them. Some centuries later, Euro-
pean intellectuals proposed a range of often contradictory solutions to
the crisis of Western civilization brought on by World War I. These
included, on the one hand, assaults on science and industry, which were
blamed for the horrific magnitude of the war, and, on the other, visions
of Americanized technocracies of the future.

In each of the phases considered, I have attempted to examine these
conflicting responses and to weigh their impact on European’views of
and interaction with non-Western peoples. I have also sought to avoid
reducing the factors that shaped European attitudes to those involving
material accomplishment by comparing the influence of these gauges in
each period with the major alternatives to them, including physical
appearance, religious beliefs, and social customs. Finally, I have had to
take into account the fact that the impact of European scientific and
technological breakthroughs on shifts in European responses to non-
Western peoples was often not felt until decades later. The failure of
sixteenth-century European explorers and missionaries to appreciate
fully the advar/ltages that the mechanical innovations of medieval ar-
tisans had bequeathed to them provides a major example of this lag.
Another is illustrated by the fact that the eighteenth-century rage for
chinoiseries peaked in the very decades when a number of French and
British authors, who were attuned to the latest European advances in the
sciences and familiar with the writings of the Jesuit missionaries on

6My thinking on these issues has been strongly influenced by John Greene’s superb
essays on approaches to the history of science; see esp. “Objectives and Methods in
Intellectual History” and “The Kuhnian Paradigm,” both reprinted in Science, Ideology,
and World View (Berkeley, Calif., 1981).
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China, had begun to dismiss the “Middle Kingdom” as despotic,
superstition-ridden, stagnant, and hopelessly behind Europe in civilized
attainments. For all these reasons, the phases and patterns I identify arise
not from the delusion that the “messy realities” of history can be re-
duced to a rigid hierarchy of factors and precise categories but from an
effort to give analytical coherence to the large and complex questions I
address.

My central concerns are the attitudes toward non-Western peoples
and cultures which were held by literate members of the upper and
middle classes of western European societies, and the ways in which
these attitudes shaped ideologies of Western dominance and informed
colonial policy-making. Though these ideas often influenced the actual
social interaction of all classes of Europeans with Africans and Asians, I
deal only indirectly and peripherally with what George Frederickson has
termed the “societal” dimensions of contacts between European and
non-Western peoples.” This approach reflects my agreement with
Theda Skocpol that ideologies ought to be distinguished from cultural
idioms. Arguments for or against the abolition of the slave trade, ap-
peals to the “civilizing mission,” and competing approaches to moderni-
zation theory were (or are) all “idea systems deployed as self-conscious
political arguments by identifiable political actors.”® These ideologies
tended to be less temporally specific and at times more oriented to
intellectual and moral disputes than Skocpol’s exclusively political de-
finition would allow, but I strongly concur with her contention that
they must be distinguished from the less consciously fashioned and
more anonymous ideas and values that are constants in all cultural sys-
tems. Therefore, when I write of “European” views and responses, I am
(unless I indicate otherwise) referring collectively to the ideas and argu-
ments of those members of the “articulate classes” of western Europe
who concerned themselves with issues relating to European involve-
ment overseas. Most of the authors who dealt with these issues can at
best be characterized as middle-level intellectuals, and some were little
more than polemicists or popularizers in the worst sense of the term;
only a handful—including Voltaire, John Stuart Mill, and René Guenon—
were major thinkers.

As I seek to demonstrate in the book’s early chapters, both the class

7George Frederickson, “Toward a Social Interpretation of the Development of Ameri-
can Racism,” in Nathan I. Huggins, Martin Kilson, and Daniel M. Fox, Key Issues in the
Afro-American Experience (New York, 1971), pp. 240—54.

8See the stimulating exchange on these issues between Theda Skocpol and William H.
Sewell, Jr., in Journal of Modern History s7/1 (1985), $7—-96 (quoted portion, p. 91).

9As G. M. Young has so aptly labeled them in Victorian England: Portrait of an Age
(Oxford, 1964), p- 6.
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and occupational background of those who wrote about overseas areas
shifted considerably during the centuries covered. The bourgeoisie
steadily increased in numbers and influence in the mix of aristocratic and
middle-class observers. Explorers, traders, missionaries, and writers of
fiction dominated the discourse on African and Asian lands in the early
decades of expansion. Though they remained important, from the late
eighteenth century on, natural scientists, colonial administrators, social
theorists, and anthropologists became the leading experts on matters
relating to the non-Western world. As the occupational backgrounds of
these writers suggest, both thinkers within Europe itself and Europeans
engaged in diverse enterprises overseas played critical roles in shaping
responses to non-European peoples and cultures. From the first decades
of expansion the two were constantly interacting. Medieval accounts of
the fabled Orient and the African empire of Prester John aroused the
expectations of early explorers, missionaries, and conquistadores. Their
accounts of the worlds they had “discovered” provided the basis for the
works of authors in Europe, from the philosophical tracts of Montes-
quieu and Voltaire to the disquisitions of naturalists such as Julien Virey
and Johann Blumenbach. These works, and those by such later authors
as James Mill and John Barrow, in turn shaped the attitudes of West-
erners who went out to colonize or Christianize African and Asian lands
in the nineteenth century, and who described them in unprecedented
detail for the rapidly growing readership back home.

Because the British and French were prominent among the European
nations involved in overseas expansion in each of the phases I consider,
and because they were the foremost imperialist powers of the nineteenth
century, the travelers and administrators and social theorists of these
two nations have been by far the most important sources of information
and opinion about the non-Western world. Both countries were also
leading centers of scientific investigation and technological innovation
throughout the centuries in question. Even though France was slower to
industrialize than Great Britain, the French were as sensitive as the
English to the profound differences, created by the scientific and indus-
trial revolutions, between western Europe and the rest of the world. For
these reasons, I concentrate on British and French writings in all but the
earliest period and the latter half of the twentieth century. In dealing
with the sixteenth and seventeenth centuries, I also make use of Iberian
and Dutch and to a lesser extent Italian and German descriptions of
overseas lands and cultures because accounts by explorers and travelers
from these areas were among the most influential in this era. In the
Epilogue I compare nineteenth-century European ideas with those of
twentieth-century American social scientists, who have dominated
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post—World War II thinking on the relevance of Western science and
technology for the Third World.

Comparison of shared and divergent British and French responses
throughout all the different phases discussed serves to identify both the
assumptions that writers from the more advanced nations of western
Europe held in common, and areas where perceptions and policies dif-
fered by nationality. A comparative approach applied also to the areas to
which European observers were responding makes possible the identi-
fication of generalized patterns of European perception and policy as
well as variations in European responses to specific cultures and the
sources of those differences.

Among the many culture areas with which the Europeans interacted,
I have concentrated on three: sub-Saharan Africa, India, and China. Not
only have my teaching and previous research given me some familiarity
with these areas, but each has proved ideal for testing the themes I am
examining. Though their interaction with the agents of an expansive
European civilization differed considerably, they were all major targets
of early European exploration and remained primary centers of Euro-
pean overseas trade, proselytization, and conquest or informal domina-
tion. European observers saw in these three culture areas major exam-
ples of the differing levels of social development that eighteenth- and
nineteenth-century writers sought to locate on a variety of evaluative
scales. European thinkers also judged that the peoples of each had
reached a different level of scientific understanding and technological
mastery. Careful examination of these areas soon impresses one with the
great diversity within each one, but in European thinking they were
often treated as single civilizations or their achievements regarded as
those of a single “race” or people. Thus, although I have noted impor-
tant variations in cases where these differences were vital to the issues
under consideration, [ have generally followed my sources in comparing
each with the others as a single and discrete entity.

Other culture areas, particularly Japan and various centers of Islamic
and Amerindian civilization, have great potential for comparison and
might well warrant examination in subsequent studies, but none proved
as suitable for the present work as the three I have chosen. Some, such
as Japan and Polynesia, were not at all or only marginally in contact
with the Europeans during key phases of the centuries considered and
thus were not consistently major objects of European intellectual in-
quiry. Others—the Middle Eastern centers of Islamic civilization, for
example—not only shared the Mediterranean heritage of western Eu~
rope but had long been rivals of the Europeans and had maintained
significant contacts for centuries through trade, war, and cultural ex-
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change. As a result, the Muslims were never “discovered” like the Indi-
ans and Chinese, and the Semitic origins of the Arabs tended to muddy
discussions of “racial” characteristics. This and the fact that they had
bequeathed to the Europeans, whether as originators or as go-betweens,
some of the technology and a good deal of the basic mathematical and
scientific learning vital to the West’s transformation from backward
outlyer to global hegemon make it difficult to distinguish clearly be-
tween the achievements of the two civilizations. The early phases of
European interaction with the peoples of the New World produced
patterns of response comparable to those discussed in Chapter 1, and I
have been strongly tempted to include one of the Amerindian civliza-
tions as a fourth case study. But the early conquest of the New World
societies and the demographic catastrophes that followed, coupled with
the early and relatively large migration of Europeans to the Americas,
gave the patterns of thought and domination that I examine very differ-
ent meanings in New World contexts. A consideration of these contrasts
would have greatly extended the scope and length of the present work.

In view of the issues that have preoccupied writers on related subjects,
it is vital that I indicate a number of things that this book does not
attempt to do. It is not a study of racism or racial prejudice per se, even
though the patterns I explore converge with racist ideologies in each
phase. But the impact of racism in the only sense in which it has been a
meaningful concept at the level of intellectual discourse—the belief that
there are innate, biologically based differences in abilities between rather
arbitrarily delineated human groups—varied greatly from one time
period to another. Terms such as ethnocentrism, cultural chauvinism,
and physical narcissism more aptly characterize European responses in
the early centuries of overseas contact, and they remain more important
than racism in much of the literature on two of the three culture areas
considered. Though scientific and technological measures of human po-
tential were used to support racist ideologies, particularly in the nine-
teenth century, these gauges were widely applied long before racist ideas
were first systematically expounded by such writers as Edward Long
and S. T. Soemmering in the late 1700s. Even in the nineteenth century,
when racist theories relating to non-Western peoples won their widest
acceptance among the articulate classes of Europe, many thinkers gave
credence to scientific and technological proofs of Western superiority
while rejecting those based on racist arguments. These patterns under-
score one of the major findings of my research: racism should be viewed
as a subordinate rather than the dominant theme in European intellectual
discourse on non-Western peoples.

In this work I do not attempt to determine the accuracy of either
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individual or collective European assessments of African and Asian tech-
nology and scientific thought at different points in time. Rather, my
aims are to trace the history of these assessments, to give some sense of
the conditions in Europe and overseas that influenced the choice of items
selected for comment and how these were regarded, to explore how
both objects of interest and evaluations changed over time, and to exam-
ine the impact of these changes on broader European attitudes toward
non-Western peoples and on the formulation of ideologies of Western
dominance. A determination of the validity of European commentary in
different periods on the quality of African tools or the accuracy of
Chinese astronomical calculations would entail a very different sort of
inquiry. 10 It would require extensive comparisons of European accounts
with whatever contemporary writings are available from each culture
area, and with the findings of research carried out in the past three or
four decades by scholars working on the history of science and technol-
ogy in China, Africa, and India.1! Therefore, unless correctives were
provided by contemporaries, I have refrained from specific commentary
on the accuracy of European assessments of differing non-Western peo-
ples’ conceptions of the natural world and their level of material culture.
However, in my more general discussions of European interaction with
African and Asian peoples at different points in time, I have tried to
indicate where statements and impressions unduly distort the actual
relationship between the Europeans and the culture area in question.

As “the measure of men” in the title is intended to suggest, scientific
and technological standards have been, with rare exceptions, applied by
males to activities presumed to be dominated by males. The Marquise

10Some sense of the size of such a task can be gained from the detailed notes that J. L.
Cranmer-Byng has appended as editor to Lord Macartney’s journal of his visit to China
in the 1790s; see An Embassy to China (London, 1962), pp. 355—98.

11"The most important work to appear thus far on non-Western science and technology
is the monumental, multivolume study by Joseph Needham (assisted by Wang Ling),
Science and Civilization in China (Cambridge, Eng., 1954— ).

On China, see also the useful essays in Nathan Sivin, ed., Technology in East Asia (New
York, 1977); and Sivin and Shigeru Nakayama, eds., Chinese Science: Explorations of an
Ancient Tradition (Cambridge, Mass., 1973). For an overview of scientific investigation in
India, see the contributions in D. M. Bose, S. N. Sen, and B. V. Subarayappa, A Concise
History of Science in India (New Delhi, 1971). David Pingree’s Census of the Exact Sciences in
Sanskrit (Philadelphia, 1970-81) conveys a sense of the depth and range of Indian scien-
tific learning, while Shiv Visvanathan’s monograph Organizing for Science (New Delhi,
1985) provides numerous insights into the nature and organization of industrial research
in modern India. Robin Horton’s essay “African Traditional Thought and Western Sci-
ence,” Africa 37/1-2 (1967), §1—71, 155—87, is a good place to begin an inquiry into
African approaches to the natural world. Jack Goody’s Technology, Tradition, and the State
in Africa (London, 1971) provides a provocative interpretation of the role of technology in
African history. See also Ralph A. Austin and Daniel Headrick, “The Role of Technol-
ogy in the African Past,” African Studies Review 26/3—4 (1983), 163—84.
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du Chatelet and Marie Curie nothwithstanding, European and North
American thinkers have assumed that the unprecedented achievements
in experiment and invention which they invoked to demonstrate West-
ern superiority, as well as the African and Asian scientific learning and
tools’ with which these accomplishments were compared, were the
products of male ingenuity and male artifice. Colonial proposals to train
physicians and railway engineers were drawn up with male students in
mind, just as colonial development schemes and post-independence
modernization proposals (both capitalist- and socialist-inspired) have
been for.the most part male-oriented.!? Throughout the five centuries
surveyed here, male attainments and male potential were being mea-
sured; better machines and equations were being invoked to demon-
strate that men of one type were superior to those of another.

The phrase “ideologies of dominance” in the subtitle indicates that
assessments of African tools, Chinese timepieces, and the Indians’ capa-
city to run steam locomotives were not simply academic exercises. They
were expressions of power relationships. Especially in the industrial era,
science and technology were sources of both Western dominance over
African and Asian peoples, male and female, and of males over females
in European and American societies. As I note in Chapter s, at times the
parallels between European women and non-Western “races” in this
regard were explicitly stated. But usually it was simply assumed that
women knew and cared to know little about mathematics and engineer-
ing and that the power derived from superiority in these fields should be
monopolized by white males.

Machines as the Measure of Men is not intended to be an exercise in anti-
scientific or antiindustrial polemic. In fact, it has occurred to me as I
work at my personal computer—surely one of the more remarkable
products of Western (and increasingly Japanese) inquiry and innovation—
that it would be hypocritical to engage in such an exercise. I have no
utopian system to propose as a replacement for the scientific-industrial
order, nor do I believe that the non-Western rivals it has come to domi-

12Ester Boserup’s Woman’s Role in Economic Development (New York, 1970) pioneered
the study of the impact of colonial development and postcolonial “modernization”
schemes on the women of Africa and Asia. For a recent appraisal of Boserup’s work
which takes into account the considerable research conducted since Woman’s Role first
appeared, see Lourdes Beneria and Gita Sen, “Accumulation, Reproduction, and Wom-
en’s Role in Economic Development: Boserup Revisited,” Signs 7/2 (1981), 279-98. For
additional studies on these issues, see esp. Barbara Rogers, The Domestication of Women:
Discrimination in Developing Societies (London, 1980); Maxine Molyneux, “Women in
Socialist Societies: Problems of Theory and Practice,” in Kate Young, Carol Wolkowitz,
and Roslyn McCullagh, Of Marriage and the Market (London, 1981), pp. 167—202; the
essays in the symposium published in Signs 7/2 (1981); and the earlier collection, “Wom-
en and National Development,” in Signs 3/1 (1977).
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nate were intrinsically better. For all the problems associated with scien-
tific and technological innovations, they remain the only way we have
yet discovered to provide a decent standard of living for a high pro-
portion of the populations of human societies. That all societies or all
groups within industrialized societies have not equally enjoyed these
benefits is a matter for continued reform efforts but not in itself cause to
conclude that science and technology have led humankind down the
wrong path.

Nevertheless, as I seek to demonstate, evidence of scientific and tech-
nological superiority has often been put to questionable use by Euro-
peans and North Americans interested in non-Western peoples and cul-
tures. It has prompted disdain for African and Asian accomplishments,
buttressed critiques of non-Western value systems and modes of organi-
zation, and legitimized efforts to demonstrate the innate superiority of
the white “race” over the black, red, brown, and yellow. The applica-
tion of technological and scientific gauges of human potential has also
vitally affected Western policies regarding education and technological
diffusion which go far to explain the varying levels of underdevelop-
ment in the Third World today. '

The misuse of these standards has not only impeded and selectively
channeled the spread of Western knowledge, skills, and machines; it has
also undermined techniques of production and ways of thinking about
the natural world indigenous to African and Asian societies. Concern
for the decline of these alternatives is not simply a matter of relativistic
affirmation of the need to preserve difference and heterogeneity. Their
demise means the neglect or loss of values, understandings, and meth-
ods that might have enriched and modified the course of development
dominated by Western science and technology. The possibilities of al-
ternative systems are suggested, for example, by the recent Western
recognition of the efficacy of Chinese acupuncture, as well as Indian,
African, and Amerindian healing techniques. As we better understand
the attitudes toward the environment and material acquisition that were
fostered by non-Western philosophical and religious systems, we also
begin to appreciate how they might have tempered the Western obses-
sion with material mastery and its consequences: pollution, the squan-
dering of finite resources, and the potential for global destruction. It is, I
think, significant that a passage from the Bhagavad-Gita “floated
through the mind” of the “father” of the atomic bomb, Robert Op-
penheimer, as he witnessed the detonation of the first of these weapons:
“I am become death, the shatterer of worlds.”13

1BQuoted in Peter Goodchild, J. Robert Oppenheimer: The Shatterer of Worlds (Boston,
1981), p. 162.
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Less arrogance and greater sensitivity to African and Asian thought
systems, techniques of production, and patterns of social organization
would also have enhanced the possibility of working out alternative
approaches to development in non-Western areas, approaches that
might have proved better suited to Third World societies than the
scientific-industrial model in either its Western or its Soviet guise. At
the very least, the first generations of Western-educated leaders in the
newly independent states of Africa and Asia would have been more
aware of the possibilities offered by their own cultures and less commit-
ted to full-scale industrialization, which most of them viewed as essen-
tial for social and economic reconstruction. The reappraisal in recent
decades of Gandhian social and economic philosophy, which was long a
favorite target for the sarcastic barbs of development specialists, reflects
a growing recognition that the paths followed by western Europeans,
North Americans, and the Soviets are not the only possible routes to
national solvency and material well-being.#

14For an early defense of Gandhi’s economic thinking, see Shiva Nand Jha, A Critical
Study of Gandhian Economic Thought (Agra, 1955), esp. chap. 4. For later reappraisals, see
A. K. N. Reddy, “Alternative Technology: A View from India,” Social Studies of Science
s/3 (197s), 331—42; and Abdul Aziz, “Gandhian Economic System: Its Relevance to
Contemporary India,” in J. T. Patel, ed., Studies on Gandhi (New Delhi, 1983).



PART ONE

BEFORE THE
INDUSTRIAL
REVOLUTION

If any man should make a collection of all the inventions and all the

productions that every nation, which now is, or ever has been; upon

the face of the globe, the whole would fall short, either as to number or
quality, of what is to be met with in China.

Isaac Vossius (1618—89), quoted in

John Barrow, Travels in China (1804)

If the renowned sciences of the ancient Bragmanes of the Indies con-
sisted of all of the extravagant follies which I have detailed, mankind
have indeed been deceived in the exalted opinion they have long enter-
tained of their [the Indians’] wisdom.
Francois Bernier, Travels in
the Mogol Empire (1656—68)

I conversed with great numbers of the northern and western nations of
Europe; the nations which are now in possession of all power and all
knowledge; whose armies are irresistible, and whose fleets command
the remotest parts of the globe. When I compare these men with the
natives of our own kingdom, and those that surround us, they appear
almost another order of beings. In their countries it is difficult to wish
for anything that may not be ordained: a thousand arts, of which we
have never heard, are continually labouring for their convenience and
pleasure; and whatever their own climate has denied them is supplied
by their commerce.

Samuel Johnson, The History of Rasselas (1759)

17



Sketch from Pieter de Marees’s Beschryvinghe ende historische verhael van het gout
koninckrijck van Gunea (1602) illustrating African tools, weapons, modes of transpor-
tation, and scant clothing. The drawing focuses on aspects of material culture that
were of great interest to early explorers and merchants. (Reproduced by courtesy of
the Trustees of the British Museum)
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An engraving of the Hindu observatory at Banaras from Robert Barker’s Account of
the Brahmins’ Observatory at Benares (1777). The careful illustration of the astronomi-
cal instruments, whose functions and dimensions Barker describes in detail, was
prompted by a growing European interest in Indian scientific learning during this
period. (Reproduced by courtesy of the Trustees of the British Museum)

20




CHAPTER 1

First Encounters: Impressions
of Material Culture in
an Age of Exploration

CCORDING TO estimates made in recent decades, by the fifteenth
Acentury the peoples of western Europe possessed an advantage
of three or four to one over the Chinese in per capita capacity to tap
animal and inanimate sources of power.! Though the poor quality of the
data for both civilizations renders these estimates rough approxima-
tions, the comparison suggests just how far the Europeans had advanced
in technological mastery during the medieval period. Among all prein-
dustrial civilizations only western Europe could rival China, which had
excelled in invention for millennia, in the application of technology to
everything from farming and transportation to scholarship, bureaucra-
cy, and war.? Without the agricultural and mechanical innovations of
the Middle Ages and the development of new instruments in the Renais-
sance, the Europeans would not have had the means to undertake the
explorations that culminated in the voyages of Columbus and Vasco da
Gama. Advances in weaponry, shipbuilding, and manufacturing were
equally vital to the efforts of Europeans to project their influence over-
seas through trade and warfare from the sixteenth century onward.
These patterns suggest that evidence of material achievement ought to
have had a major impact on European attitudes toward the peoples and
cultures they encountered in the first phase of overseas expansion. In

1Estimates by historians of the Annales school. See Pierre Chaunu, L’expansion euro-
péenne du XIlle au XVe siécle (Paris, 1969), pp. 336—39, who interpolates from Fernand
Braudel’s rather impressionistic eighteenth-century statistics in The Structures of Everyday
Life: Civilization and Capitalism, vol. 1 (New York, 1981), esp. chap. s.

2See Joseph Needham, Science and Civilization in China (Cambridge, Eng., 1954— ),
esp. vol. 4, pt. 2 on mechanical engineering, and pt. 3 on civil engineering.

21



22/ Before the Industrial Revolution

fact, it provided at best a subordinate standard by which travelers and
missionaries assessed the attainments of other cultures and compared
them with their own. Tools, modes of transportation, and cropping
patterns were mentioned by most sixteenth- and seventeenth-century
travelers, but they rarely described African and Asian technology and
production techniques in any detail. Even in its most applied forms,
scientific knowledge was discussed still less frequently. Most observers
treated tools and scientific instruments as individual objects of inquiry.
Few viewed them as proof of superior European achievements in science
and technology as a whole. In contrast to the practice of the eighteenth
and nineteenth centuries, inventiveness and scientific knowledge were
rarely stressed as standards by which to judge the level of development
attained by African or Asian societies or to evaluate the capacities of
non-Western peoples.

A variety of factors account for the Europeans’ lack of emphasis,
(relative to later centuries) on their technological and scientific accom-
plishments in the early centuries of expansion. The conditions under
which they traveled to Africa and Asia were not conducive to detailed,
much less accurate, observation and description. This was particularly
true for such aspects of culture as manufacturing techniques and scien-
tific learning, which African and Asian peoples were reluctant to share
with outsiders. In addition, most of the Europeans who went overseas
had a very limited knowledge of their own societies’ achievements in
these areas, and few were as interested in the tools and cosmologies of
the peoples they encountered as in physical appearance, customs, and
ceremonies. Whether they were merchants or missionaries, European
travelers in this era viewed their Christian faith, rather than their mas-
tery of the natural world, as the key source of their distinctiveness from
and superiority to non-Western peoples. But assessments of the sophis-
tication of African and Asian science and technology as aspects of larger
configurations of material culture did affect European attitudes toward
different peoples and cultures. This was especially evident in the con-
trasts they perceived between African and Asian societies and in their
tendency to elevate China above all the civilizations they had “discov-
ered.” Exploration of both the reasons for the relatively marginal role of
scientific and technological measures of human achievement in this era
and the situations in which these standards were invoked reveals much
about the Europeans’ sense of themselves and their own culture. It also
tells us a good deal about the nature of their interaction with non-
Western peoples in the first phase of overseas expansion.

Between the twelfth century, when the Europeans first employed the
sternpost rudder and such navigational instruments as the compass and
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astrolabe, and the fourteenth and fifteenth centuries, which saw major
innovations in hull design and rigging, western Europe’s oceangoing
ships were transformed from unwieldy tubs that seldom ventured from
the sight of land into highly maneuverable vessels capable of transglobal
voyages.3 Despite these improvements, the earliest explorers and mer-
chants went out to Africa and Asia in ships that were shallow-keeled,
rather primitively rigged, small (most of them less than thirty meters in
length, or the size of a modest modern yacht), and very much at the
mercy of the elements. Even more than the crews of the larger and more
seaworthy vessels Joseph Conrad immortalized in his sea tales centuries
later, the sailors and passengers on the caravels and naos that were the
mainstay of early exploration efforts were all too aware of the power of
stormy seas to “toss and shake” their flimsy craft “like a toy in the hand
of a lunatic.”* Though more sheltered and commodious vessels came
into wide use in the early decades of the sixteenth century,> crews and
travelers were still crammmed for weeks—sometimes months, if the
weather was unfavorable—into roach- and rat-infested quarters that
stank of the garbage and human waste sloshing about in the bilge water
below. In addition to seasickness and dysentery, seamen were vulner-
able to contagious diseases that spread quickly through unwashed and
closely packed crews. Subsisting on a monotonous diet of salted meat
and fish, hardtack, and dried vegetables, many travelers suffered from
the painful and potentially lethal bouts of scurvy which ravaged ships’
companies that were too long at sea without fresh fruits or vegetables.

Vulnerability to disease and inclement weather was of course shared
by the populace of Europe as a whole. Thus, whatever aspirations such
European thinkers as Francis Bacon may have had for humans to control
their natural environment, until well into the eighteenth century it was
not readily apparent that their level of mastery was superior to that of
other civilizations, particularly those in Asia.® Europeans, even wealthy
Europeans, suffered from extremes of heat and cold as much as or a
good deal more than most of the peoples they contacted overseas. They
had no more potent defenses against disease, as recurrent epidemics of

3The best discussions of ship construction and navigational instruments in the medieval
period and the early centuries of expansion can be found in J. H. Parry, The Discovery of
the Sea (Berkeley, Calif., 1974), esp. chaps. 1, 2, and 8; and Chaunu, L’expansion etiro-
péenne, pp. 273—307. For sea weaponry, see Geoffrey Parker, The Military Revolution
(Cambridge, Eng., 1988), chap. 3.

4Joseph Conrad, The Nigger of the “Narcissus” (Harmondsworth, Eng., 1968), p. 53.
See also the storm sequence in Conrad’s Youth: A Narrative (1902).

50n the drawbacks of the larger sixteenth- and seventeenth-century ship designs, see
James Duffy, Shipwreck and Empire (Cambridge, Mass., 1955).

6The fullest treatment of Bacon’s famous aspiration can be found in Carolyn Merchant,
The Death of Nature: Women, Ecology, and the Scientific Revolution (San Francisco, 1983),
chap. 7.
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the plague and cholera and the rapid spread of syphilis constantly re-
minded them. Early modern Europeans, Robert Mandrou has ob-
served, “could neither rationally comprehend nor actively control the
world in which [they] lived.”? European travelers, even educated ones,
shared with peoples overseas a sense of the helplessness of humans in the
face of nature’s awesome power. This attitude contrasts sharply with the
Europeans’ belief, embraced centuries later when the process of indus-
trialization was under way, that the degree to which a society has mas-
tered its environment reflects the extent to which it has ascended from
savagery to civilization.

Especially in the first decades of exploration, European observers
went out to lands in Africa and Asia about which they had little prior
knowledge. In these regions they were exposed to further diseases, most
notably yellow fever and new strains of malaria, against which they had
no immunity. They were forced to endure extremes of heat and humidi-
ty for which their many layers of close-woven, tight-fitting clothing
were particularly ill suited. Travel overland was even slower than by
sea, and it was a good deal more arduous and dangerous. Except for
missionaries, travelers by both land and sea usually resided only briefly
in any one place. This meant that opportunities for careful observation
and detailed investigation, much less reflection, were rare. In situations
where European visitors were unable to converse in the languages of the
peoples they encountered or to read their writings (which if they existed
were often forbidden to outsiders), travelers focused their attention and
written accounts on social patterns that could be readily observed: mar-
riage customs, modes of warfare, religious ceremonies. Travelers and
sea captains on the move usually adopted one of two approaches to
those aspects of host societies that required extensive inquiry and a more
sophisticated understanding of the larger cultural context. In the case of
religious beliefs and philosophical ideas, they resorted to general, often
fantastical, descriptions. Matters scientific and technological they often
ignored altogether.

In the early centuries of expansion, merchants’, missionaries’, and
explorers’ accounts were by far the Europeans’ most influential sources
of information about overseas lands and peoples. Grand syntheses, such
as Peter Heylyn’s Microcosmos: A Little Description of the Great World
(1639), were also written and in some cases widely read. But the authors
of such works provided only brief and usually standardized summaries
of African and Asian societies, which were heavily dependent on de-

7Robert Mandrou, Introduction to Modern France, 1500—1640 (New York, 1976), pp. 29—
32, 239 (portion quoted), 240—42.
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scriptions from a limited range of travelers’ narratives. Essayists and
playwrights such as Montaigne and Dryden made selective use of infor-
mation gleaned from travel accounts to buttress philosophical positions
or to enliven social satire that had much more to do with European
conditions and concerns than with the reality of overseas cultures. But
in contrast to those of the eighteenth century, earlier European images
of Africa and Asia, though invariably ethnocentric, were shaped pri-
marily by the reports of travelers and missionaries, not the needs and
whims of European dramatists and philosophers.

So little was known of Africa and Asia when the age of discovery
began that the main task for sixteenth- and seventeenth-century ob-
servers was often simply to record their impressions of the bewildering
variety of strange new worlds that the Europeans had rather abruptly
been forced to reconcile with their constricted medieval vision of the
earth. The works of such ancient writers as Herodotus and Pliny and a
handful of genuine or fabricated medieval travel accounts, which gave
scant attention to science or technology, had fixed a variety of images of
Africa and Asia in the European imagination. These images helped to
filter and give coherence to the bewildering rush of new sights, sounds,
and smells (which, if Mandrou is correct, were as important as the new
sights)® that confronted early European seafarers. Popular legends of
oceanic monsters and equatorial waters that boiled like giant cauldrons
were gradually discarded as experience proved them false, but myths of
men with no heads, eyes on their chests, and bodies covered with fur
persisted.? Just how long is evidenced by the questions routinely put in
the eighteenth century by the eccentric Scottish naturalist Lord Mon-
boddo to all overseas voyagers who appeared in his courtroom as to
whether they had seen men with tails, whom Monboddo was convinced
would someday be found.1%.In many instances the reality of the peoples
and cultures that European travelers encountered appeared to substanti-
ate pre-expansion accounts of the world beyond the Islamic empires that
had both threatened medieval Christendom and provided its main
source of commercial and cultural exchange. But many of the “discov-
eries” the Europeans made in the outside world forced them to rethink
the place and meaning of their own civilization and provided data that

8Ibid., pp. so—s2.

9Urs Bitterli, Die Entdeckung des Schwarzen Afrikaners (Zurich, 1970), pp. 38—39; Léon-
Francois Hoffman, Le négre romantique (Paris, 1973), pp. 16—17; and Eldred Jones, The
Elizabethan Image of Africa (Charlottesville, Va., 1971), pp. 5-6, 9.

10For a wide-ranging discussion of this fascination with the grotesque, see Margaret
Hodgen, Early Anthropology in the Sixteenth and Seventeenth Centuries (Philadelphia, 1964),
pp- 33, 65—69, 115—16, 126, 148, 408-11.
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gave added urgency to questions about their religious beliefs as well as
their assumptions regarding the workings of the natural order.

The backgrounds of the explorers, merchants, and missionaries who
shaped European attitudes toward the world beyond Europe in this era
strongly influenced the content of their accounts of African and Asian
societies. Some reports amount to little more than sea captains’
chronologies of the places they visited, traders’ lists of products avail-
able for export and goods in demand, or missionaries’ estimates of the
prospects for Christian conversions.!! But most accounts cover a wider
range of topics. Many include detailed descriptions of African and Asian
political systems, warfare, and religious practices. The best also contain
extensive descriptions of geography, plant and animal life, social pat-
terns, and material culture. Because few travelers were inventors or
engineers, and only a small proportion of missionaries and ship’s sur-
geons had received extensive training in the sciences, overseas observers
often have little to say about African and Asian technology or knowl-
edge of the natural world. Still, merchants often took serious interest in
the tools and techniques of handicraft producers and the computation
methods used by their commercial rivals. Merchants and company offi-
cials also attempted, usually unsuccessfully, to visit regions that were
reputed to be major mining centers. Only the best educated of the
missionaries and such exceptionally well-educated travelers as Frangois
Bernier had the background, extended overseas residence, and linguistic
skills necessary to explore African and Asian scientific learning se-
riously. Significantly, they approached astronomy and botany as aspects
of what was then called natural philosophy, for well into the eighteenth
century there was no science as we understand the concept. The same
was true of technology, which in this era meant detailed or systematic
examination rather than tools or invention. Our concept of technology
did not come into widespread use until the nineteenth century. Early
European observers treated what they most commonly called the “use-
ful arts” or simply “the arts” as aspects of material culture more
generally.

Whatever their background, Europeans who wrote on overseas lands
and peoples, except again the best educated, had a very constricted view
of the technological and scientific advances that had occurred in the
centuries before the voyages of exploration. Scientific breakthroughs

11For examples of each type, see Peter Floris, Voyage to East India in the “Globe,” 1611—
1615 (London, 1934); Frangois Martin de Vitre, Description du premier voyage fait aux Indes
orientales. . . (Paris, 1604); Eustache de la Fosse, “Voyage a la cdte occidentale d’Afrique
en Portugal et en Espagne (1479—1480),” Revue Hispanique 4 (1897), 174—201; and R. P.
Alexis de Saint-L3, Relation du voyage du Cap Verd (Paris, 1637).
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were usually known only to small numbers of Europe’s educated elite,
while technological innovation was often centered in certain regions.
The Iberians, for example, who dominated the first centuries of expan-
sion, frequently commented on the superiority of their ships and nauti-
cal instruments to those of the peoples they encountered. But they had
little to say about mining or metalworking, despite the steady advances
that had been made in both processes since the early Middle Ages. The
fact that the Iberians themselves had pioneered many of the improve-
ments in shipping but had contributed little to innovations in mining or
metalworking, which were concentrated in regions farther north, goes
far to explain why they were so impressed by their advantages in the
former but seldom even mentioned the latter.12

In the early centuries of expansion most of Europe’s technological
advantages were less apparent than they would later become, and in
such endeavors as cotton textile and porcelain manufacturing the Euro-
peans were actually behind their Asian rivals throughout much of this
period. Equally important was the fact that the transformation of medi-
eval technology was the product of many centuries of ceaseless tinkering
and small improvements, which periodically coalesced in major break-
throughs in extraction, production, or transportation.!® Major innova-
tions in agriculture, such as the development of the three-field system of
crop rotation and the use of horse collars and horse-shoes, began as early
as the ninth and tenth centuries. Their gradual diffusion was comple-
mented by the introduction of numerous machines designed to tap in-
animate sources of power. Water mills, which had been used through-
out much of the ancient world to grind grain, were put to a wide range
of additional tasks, from fulling cloth and tanning leather to driving the
triphammers of iron forges. The horizontal-axle or “post” windmill,
invented in the North Sea region in the late twelfth century, spread
throughout northern Europe in the thirteenth and fourteenth centuries.
Mill-driven bellows and forges contributed to advances in toolmaking.
Ingenious medieval craftsmen devised cranks, a variety of cams and

12For an analysis of medieval and early modern developments in the mining and
metallurgical industries, see J. U. Nef, The Congquest of the Material World (Chicago,
1964).

13E. L. Jones has laid special stress on the gradual nature of technological change in the
preexpansion era; see The European Miracle (London, 1981), pp. 62—64. The best general
discussions of these vital transformations include Lynn White, Jr., Medieval Technology
and Social Change (London, 1962), and Medieval Religion and Technology: Collected Essays
(Berkeley, Calif., 1978); Jean Gimpel, The Medieval Machine (New York, 1983); and B.
H. Slichter van Bath, The Agrarian History of Western Europe (London, 1963). Braudel’s
Structures of Everyday Life (pp. 353—61) contains a superb and succinct summary of the
spread of mill technology. He estimates that there were from 500,000 to 600,000 water
mills in central Europe alone on the eve of the Industrial Revolution.
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gears, and laboriously cut screws, which were essential to the develop-
ment of more complex machines. These and other innovations led to
profound transformations in European economic and social life. But
these changes, like the innovations themselves, occurred over a time
span of six or seven centuries.

As we shall see, the Industrial Revolution was also the product of
innovations spread over time. But industrial innovations were more
dramatic and more geographically dispersed, and they were compressed
into a span of decades rather than centuries. Given the fact that these
technological breakthroughs were added to an already impressive Eu-
ropean endowment, it is not surprising that Western thinkers in the
nineteenth century were a good deal more impressed with Europe’s
technological superiority over non-Western peoples than their sixteenth-
and seventeenth-century counterparts had been. It is also important to
keep in mind that the overall pace of technological change in Europe
had slowed considerably between 1450 and 1700. There were numer-
ous innovations—including forks, fountain pens, and cut glass—which
affected the daily lives of at least the bourgeoisie and nobility. But,
as G. N. Clark has observed, “the sum total of these improvements
seems . . . smallin comparison with the general energy of theage . . .”14
Except in the mills and mines, the tools of European workers, like those
of Africa or Asia, remained predominantly manual—that is, they were
implements that acted as extensions of the hand. Whether for peasants
or urban artisans, tools changed little in this era from those devised in
the Middle Ages or even in ancient times. It was a period of “minor
improvements” on devices developed in earlier centuries, an age of
overall stagnation.!> Therefore, even though Europe had moved to an
unprecedented level of scientific understanding and technological mas-
tery centuries before the Industrial Revolution, those who compared
Europe with other civilizations before the eighteenth century grasped
only parts of this advance. They failed to see that these changes, more
fundamentally than differences in religion, dress, or facial features, set
western Europeans off from all previous or contemporary peoples.

The national and social origins of European observers also influenced
the degree to which they were interested in the tools and the organiza-
tion of production in the societies they visited. Most of the authors of
missionary and travel accounts in the early centuries of expansion were
from aristocratic or upper bourgeois families. In Iberia and France in

14G. N. Clark, The Seventeenth Century (Oxford, 1957), p. 63 (quoted portion) and
chap. 5. See also Braudel, Structures of Everyday Life, pp. 27, 371; and Domenico Sella,
“European Industries, 1500—1700,” in Carlo Cipolla, ed., The Fontana Economic History of

Europe (Glasgow, 1974), vol. 2, esp. pp. 354—58.
15Mandrou, Modern France, pp. 141—48.
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particular, persons at this level of society harbored a pronounced disdain
for artisans or those engaged in the “useful arts.” As late as the first
decade of the seventeenth century, for example, the jurist and influential
social commentator Antoine Loyseau lumped artisans and mechanics
with all who labored with their hands as “viles personnes.” Citing no
less an authority than Cicero, Loyseau averred that a person’s honor was
diminished in proportion to the extent that he engaged in manual la-
bor.16 This attitude may help to explain why most French, Spanish, and
Portuguese travelers displayed such limited interest in technology. In
contrast, Dutch and English observers, in whose societies contempt for
manual labor was less-pronounced among the upper classes and gentle-
men were likely to tinker with mechanical contraptions,!? often had
a good deal more to say about technology than their French or Portu-
guese counterparts. But except for works by physicians such as Thomas
Fryer, English and Dutch accounts usually contain considerably less
information on the sciences in Africa and Asia than do those of French
savants such as Franc¢ois Bernier and Iberian missionaries such as Martin
da Rada.

Only a tiny minority of the Europeans who went overseas in this era
knew much about the scientific discoveries that were profoundly trans-
forming Western thinking about the natural world. This is not surpris-
ing in view of the fact that the series of breakthroughs which has come
to be known as the Scientific Revolution really got under way only a
half-century after Vasco da Gama’s voyage to India, with the publica-
tion in 1543 of Copernicus’s On the Revolutions of the Heavenly Spheres
and Vesalius’s On the Fabric of the Human Body. The scientific work of
the medieval period sometimes anticipated, even though it did not al-
ways directly influence, the work of such thinkers as Copernicus and
Vesalius. But the new ideas were little known beyond the circles of
university scholars who proposed and debated them from the twelfth to

16Quoted in Regine Pernoud, Histoire de la bourgeoisie en France: Les temps modernes
(Paris, 1981), pp. 62—63. For Iberia, see Bartolome Bennassar, The Spanish Character:
Attitudes and Mentalities from the Sixteenth to the Nineteenth Centuries, trans. B. Keen
(Berkeley, Calif., 1979), pp. 17-18, 121, 127; and William Callahan, Honor, Commerce,
and Industry in Eighteenth-Century Spain (Boston, 1972), pp. I-7, 45—55. For more general
‘discussions of these patterns, see Mandrou, Modern France, pp. 142—43; and Nef, Material
World, pp. 294—315. This disdain for manual labor did not, of course, prevent the bour-
geoisie or nobility from workaholic devotion to administrative or mercantile tasks or
from strongly advocating hard work and condemning idleness among the masses, as the
career of Jean Baptiste Colbert so amply demonstrates: see Pernoud, Histoire de la bour-
geoisie,, pp. 127—28.

17Nef, Material World, pp. 134—35, 294, 313—15, 318—19; A. R. Hall, The Revolution in
Science, 1500—1750 (London, 1983), pp. 243—45; G. N. Clark, Science and Social Welfare in
the Age of Newton (Oxford, 1937), chaps. I and 3; and Marie Boas, The Scientific Renais-
sance, 1450—1630 (New York, 1962), pp. 197—201I.
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the fourteenth century. The generally nonexperimental, nonapplied
character of early scientific work limited its impact on western Euro-
pean society beyond this scholarly elite.'® Even within the universities,
scientific exploration was usually a secondary preoccupation of a small
number of thinkers who were far more interested in the scholastic and
humanistic debates that dominated the scholarship of the period.!?

In the late Middle Ages and the Renaissance, this educated elite,
which increasingly comprised an international community of peripatetic
scholars, became deeply committed to the search for and dissemination
of classical learning, including scientific and technical works.2? The ap-
praisal of these works as well as the treatises of the Arabs and early
Church fathers still involved only small numbers of thinkers. This pat-
tern persisted into the sixteenth and seventeenth centuries, when major
breakthroughs in astronomy, anatomy, and mechanics occurred. Thus,
only a fraction of the educated elites in societies engaged in overseas
exploration understood, much less contributed to, these advances or the
improvements in mathematics and experimentation which had made
them possible. Even at the time of Newton’s culminating studies in
optics, calculus, and mechanics in the last decades of the seventeenth
century, most Europeans knew little of the scientific discoveries that had
catapulted Europe far ahead of the Islamic world, which had initially
contributed so much to European learning, and the civilizations of India
and China, which had been major centers of scientific and mathematical
inquiry since ancient times.?! Many who did know about the new ideas
were opposed to them. The reasons for their opposition varied, but into
the eighteenth century a large segment, perhaps a majority, of the edu-
cated elite found itself (says Tillyard) “loth to upset the old order by
applying [the new] knowledge.”??

18Hall, Revolution in Science, pp. 6-8, 30-31; A. C. Crombie, Augustine to Galileo
(Harmondsworth, Eng., 1969), vol. 2, pp. 25—26, 37, 125—29; and Nef, Material World,
p. 35.

19For surveys of these patterns, see F. C. Copelston, Medieval Philosophy (New York,
1952); and Paul O. Kiisteller, Renaissance Thought (New York, 1955).

20Boas, Scientific Renaissance, pp. 22—28; Gimpel, Medieval Machine, pp. 175—79; and
Robert Mandrou, From Humanism to Science, 1480—1700 (Harmondsworth, Eng., 1978),
pp- 40-65.

21Crombie, Augustine to Galileo, vol. 1, chap. 2; Joseph Needham, “Poverties and
Triumphs of the Chinese Scientific Tradition,” in A. C. Crombie, ed., Scientific Change
(New York, 1963), pp. 117-53; and Needham, The Great Titration: Science and Society in
East and West (London, 1969).

2E, W. M. Tillyard, The Elizabethan World Picture (New York, n.d.), p. 8. On re-
sistance to and the slow spread of scientific ideas in the sixteenth century, see Giorgio de
Santillana, The Crime of Galileo (Chicago, 1955), pp. 3—4; and Edwin Burtt, The Meta-
physical Foundations of Modern Physical Science (London, 1964), pp. 23—25, 39. Estimates of
recognition or acceptance of the new learning at different periods cannot be made with
any precision, but A. G. R. Smith offers some broad guesses in his Science and Society
(London, 1972), esp. pp. 26—-27, 169—-78.
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Virtually all European travelers, including the best educated, viewed
the world in ways that fundamentally resembled the outlook of the
peoples they encountered overseas. They saw the cosmos as geocentric,
fixed, and hierarchic; they believed that supernatural forces could, and
regularly did, influence the workings of the natural order. In the early
travel accounts one frequently finds, for example, prayers of thanksgiv-
ing for safe voyages from one landfall to the next and for escapes from
the assaults of wild animals or hostile “natives.” Most travelers also
believed in the power of ghosts, monsters, witches, and other super-
natural creatures to affect their fortunes. Except for the best educated,
their understanding of the natural world was very similar to that of the
ordinary people of the societies they visited, and it was decidedly in-
ferior on many subjects to that of the scholars and priests of these
societies. Perhaps most important, European belief systems were at least
as firmly grounded in religion as those of the Africans and Asians. The
first phase of expansion coincided after all with the Reformation, the
Counter-Reformation, and the centuries of bitter debate, unbounded
polemic, and brutal persecution that these movements spawned. Euro-
pean merchants and missionaries also shared with African and Asian
peoples a reverence for tradition and ancient authorities, which in the
European case included both sacred scripture and Greco-Roman writ-
ings. In short, their most valued truths were religious, not scientific.
Thus, for almost all European observers, including the well educated,
the most decisive distinction between themselves and the peoples they
encountered was religious. They were Christians; most Africans and
Asians were not. A good deal more space in their accounts was devoted
to pointing up differences in religious beliefs and practices than in at-
tempting to explain or compare African and Asian ideas about eclipses
or techniques of numerical calculation.?3

Even the better educated European observers and those best informed
about Asian sciences were concerned primarily with religion. The Jesuit
missionaries valued their astronomical skills and ability to repair me-
chanical contrivances like clocks not because they proved how far Eu-
rope was ahead of China in mathematics or precision instrumentation
but as the means by which they could gain access to rulers, whom they
hoped to convert to Christianity. In Europe itself, most early scientists
were intensely religious and saw little conflict between their work on

23C. S. Lewis, The Discarded Image (Cambridge, Eng., 1964), is still useful for a general
summary of the medieval viewpoint. For the educated classes generally, see Crombie,
Augustine to Galileo, vol. 1, pp. 38—39, 90-93; for England, see Tillyard, Elizabethan
World Picture; for France, see Mandrou, Modern France or Jacques Le Goff, Time, Work,
and Culture in the Middle Ages (Chicago, 1980).
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natural phenomena and their belief in the supernatural.2* In addition,
many scientists and scholars—including Paracelsus, Tycho Brahe, and
[saac Newton—continued to take very seriously their work in such
fields as'alchemy and astrology, which were also considered vital by the
pundits of India and the scholar-officials of China.25 The continued
pursuit of astrological knowledge was but one manifestation of the
vagueness of the boundaries of science in this period. The men whose
discoveries made the Scientific Revolution were not professional scien-
tists in our sense. As physicians, clergymen, magistrates, university
lecturers, and gentlemen of independent means, they tackled whatever
problems interested them, often in a wide range of what would later be
demarcated as distinct disciplines. They believed ethics (or moral phi-
losophy), grammar, and logic to be as scientific as mechanics and as-
tronomy.26 Thus, the writers who provided the earliest assessments of
non-Western learning had neither a rigid sense of what qualified as
scientific knowledge as a basis for judgments about other peoples’ ac-
complishments in this realm, nor the conviction that moral philosophy
and rhetoric—subjects in which the Chinese and Indians excelled—
ought to be excluded in evaluating scientific achievement.

Technology— Perceptions of Backwardness;
Qualified Praise

So much was new and strange in the overseas lands they visited in the
early stages of expansion that Europeans often simply overlooked tools
and methods of cultivation. Overall impressions of the material culture
of a given society counted for a good deal more. Cities and housing,

24Clark, Science and Social Welfare, pp. 79—84; Alexander Koyré, “The Significance of
the Newtonian Synthesis,” in Newtonian Studies (Chicago, 1965), pp. 20—22; and W. C.
Dampier, A History of Science (Cambridge, Eng., 1979), pp. 148—49, 172—23. '

25Boas, Scientific Renaissance, chap. 7; Hall, Revolution in Science, pp. 84—91; Frank E.
Manuel, A Portrait of Isaac Newton (Washington, D.C., 1979), chap. 8; and Betty Jo
Dobbs, The Foundations of Newton’s Alchemy (Cambridge, Eng., 1975). In recent decades
a number of historians have argued that the magical-alchemical tradition played a critical
role in the formulative stages of the Scientific Revolution. See, e.g., Francis Yates, “The
Hermetic Tradition in Renaissance Science,” in Charles Singleton, ed., Art, Science and
History in the Renaissance (Baltimore, Md., 1967), or Yates, The Rosicrucian Enlightenment
(London, 1972). For the application of this approach to the thought of Francis Bacon, see
Paolo Rossi, Francis Bacon: From Magic to Science (London, 1968).

26Hall, Revolution in Science, pp. 26, 222, 233; Mandrou, Modern France, pp. 180-82.
Centuries earlier the boundaries were even vaguer; one twelfth-century writer included
hunting and theatrical performances among the “seven” sciences (Crombie, Augustine to
Galileo, vol. 1, 186—87). For examples from overseas accounts from this period, see L
Grueber, Voyage d la Chine in Relations de divers voyages curieux (Paris, 1672), p. 8; and
Gabriel Magaillans, A New History of China (London, 1688), p. 88.
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public works and armies, and the way the inhabitants dressed and the
products they offered in trade had a greater impact on European atti-
tudes than their distinctive techniques of construction, the killing power
of the weapons with which they fought their wars, and the quality of the
looms on which they wove their textiles. But even the earliest voyagers
were at least curious about African and Asian technology, and many
compared what they saw overseas with what they themselves employed
or knew to exist at home. Few observers sensed that western Europeans
had gained an overall lead in technology, but many travelers identified
specific areas in which they believed the Europeans to be markedly
superior to the overseas peoples they contacted. In combination with
general estimates of the level of a given society’s material culture, tech-
nological achievement did much to determine the extent to which its
people were esteemed or held in contempt. It also had considerable
bearing on the levels alloted to different peoples in the hypothetical
hierarchies of human development which were beginning to form in the
European imagination. Machines were not yet the preferred measure of
human worth, but their quality and complexity had begun to be associ-
ated with cultural advancement and creative potential.

Of the areas visited in the “known world” (the eastern hemisphere),
Africa was perceived to be the most different from Europe and the most
unsettling. Europe’s pre-expansion image of Africa had been a bifur-
cated one: on the one hand the fabulously wealthy rulers and great cities
that dotted the Saharan interior on medieval maps; on the other the
reports of creatures that were half~-man, half-beast, and tales of bizarre
customs and rituals. What most explorers actually saw appeared for the
most part to confirm the second and darker half of the African image.
There was little evidence of the great empires and fabled cities such as
Timbuctu which medieval scholars had read about in the accounts of
Muslim scholars and Maghribi merchants. These busy emporiums were
located in the savanna zone deep in the African interior, where Euro-
peans rarely journeyed in this period. The legendary Prester John, a rich
and powerful Christian king whom the Europeans hoped to find in
Africa and enlist in their struggle against the infidel Muslims, was lo-
cated in distant Ethiopia only after decades of futile searching in western
and southern Africa. Here again, the reality that corresponded to the
positive side of the pre-expansion image proved disappointing. Not
only were the Ethiopians a very different sort of Christian from any
variety found in western Europe, but their kingdom lacked great cities
and fabulous wealth and, like Europe itself, was encircled and besieged
by hostile Muslim peoples.??

27 Hoffman, Le négre romantique, p. 18.



34 [/ Before the Industrial Revolution

Many aspects of the societies of coastal Africa, which had the most
extensive contact with Europeans in this period, appeared to confirm
unfavorable medieval impressions of the continent. Except for a few
kingdoms, such as Benin and the Kongo, the peoples of the west Afri-
can littoral were organized in stateless societies or loose political con-
federations. Even though the process of building nation-states was still
in its early stages in Europe itself, and the populations of the Iberian
kingdoms that led the way in overseas expansion were not large—about
a million in Portugal; six to seven million in Spain— European observers
found the states of west Africa so small that some asserted there were no
states at all. When strong rulers were found, they were usually pictured
as petty despots whose retainers groveled before them as if they were
gods. The fact that Europe itself was embroiled in numerous wars of
dynastic ambition and increasing civil and religious strife in the six-
teenth and early seventeenth centuries did not deter numerous travelers
from deploring the seemingly incessant but small-scale wars waged by
the African coastal peoples. Many of the writers of this era conveyed the
sense of political chaos, legal corruption, and social formlessness which
remained a central feature of educated Europeans’ attitudes toward sub-
Saharan Africa until well into the twentieth century.?®

There were some signs of wealth and what the Europeans considered
social development along certain parts of the African coast. In the west
there were the gold, ivory, and pepper that for decades provided the
main motive for Portuguese exploration and the focus of their trading
efforts.2? On the east coast there were a complex trading system and a
string of impressive commercial centers. But these were dominated by
Arabs and Gujaratis, most of whom were Muslim and thus usually
regarded as quite distinct from the peoples of “Negroland,” “Nigri-
tarum” or black Africa. Aside from a few palace complexes such as
Benin and Luanda and the Muslim-controlled ports of east Africa, there
was little about the material culture of coastal Africa that impressed
European observers in the sixteenth and seventeenth centuries.30

28Many of the accounts written in this era deal with patterns of law and government.
For predominant French views, see Roger Mercier, L’Afrique noire dans la littérature fran-
¢aise (Dakar, 1962), p. 15; and William B. Cohen, The French Encounter with Africans
(Bloomington, Ind., 1980), pp. 24—26. For Dutch responses, see the numerous discus-
sions in OlMert Dapper, Africa: Being an Accurate Description (London, 1670), vol. 2; and
Martin Ouwinga, “The Dutch Contribution to the European Knowledge of Africa in the
Seventeenth Century” (Ph. D. dissertation, Indiana University, 1975), pp. 121, 144—4S5.

29Chaunu, L’expansion européenne, pp. 70—71.

30Dapper, Africa, vol. 2, pp. 470-71; J. Cuvelier and L. Jadin, L’ancien Congo d’aprés les
archives romaines (Brussels, 1954), pp. 120, 134; Catherine Coquery, La découverte de
IAfrique (Paris, 1965), p. 118; Valentim Fernandes, Description de la cdte occidentale d’Afri-
que (Bissau, 1951), pp. 38—39; Duarte Barbosa, The Book of Duarte Barbosa (London,
1918), vol. 1, pp. 19—23; and Carvajal Luys del Marmol, L’Afrigue (Paris, 1667), p. 6I.
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Numerous travelers noted the absence of walled towns, which for
centuries had been prominent features of the European landscape. The
size and quality—or the absence—of such fortifications in newly “dis-
covered” areas took on added importance for European observers in
these centuries when advances in firearms were forcing major innova-
tions in fortress design throughout western Europe and heavy expendi-
tures on intricate and extensive defensive works.3! Travelers also noted
the lack of construction in stone, which was either unavailable or much
more difficult to work with than the abundant wood, leaf, and grass
building materials that were preferred in coastal rainforest areas. When
stone buildings such as those at Zimbabwe in south central Africa were
reported, European observers refused to believe that Africans had built
them or could even imagine building them.32

Housing, which was very different in size, form, and manner of
construction from that found in Europe, was perhaps the most fre-
quently discussed aspect of African material culture. Some travelers
lauded the ingenuity and beauty of African dwellings, but most found
them small, miserably built, misshapen, and poorly provided with
doors, windows, and ventilation. Samuel Brun, a German physician
who visited Africa many times early in the seventeenth century, re-
marked on the paucity of furniture in general and the lack of beds in
particular. Olfert Dapper, a Dutchman who later in the century based a
lengthy description of Africa on a wide selection of travel accounts,
captured the majority sentiment when he dismissed African dwellings as
mere hovels or pigsties.33

31Pierre Lavedan, Histoire d’urbanisme: Renaissance et temps modernes (Paris, 1941), pp.
14—21, 224—28; and Michael Howard, War in European History (Oxford, 1976), esp. pp.
34-37.

32Mercier, L’Afrique noire, p. 15; Gomes Eannes de Azurara, The Chronicle of the
Discovery and Congquest of Guinea (London, 1946), p. 230; G. R. Crone, trans. and ed., The
Voyages of Cadamosto and Other Documents (London, 1937), p. 29; Duarte Pacheco Pereira,
Esmeraldo de Situ Orbis (London, 1937), p. 98; and William Towrson, “First Voyage to the
Coast of Guinea,” in Richard Hakluyt, comp., The Principal Navigations . . . of the English
Nation (Edinburgh, 1889), vol. 11, p. 109.

33For sample positive views on African housing, sce Pierre Bergeron, Les voyages
fameux du sieur Vincent le Blanc (Paris, 1649), p. 23; and Sieur de Bellefonds Villault, A
Relation of the Coasts of Africa Called Guinee (London, 1670), p. 162. Examples of negative
impressions are included in J. Cuvelier, Relations sur le Congo du Pére Laurent de Lucgues
(Brussels, 1953), pp- 80—81; Crone, Voyages of Cadamosto, pp. 29, 37, 78; Dapper, Africa,
vol. 2, pp- 347, 453; Claude Jannequinn, Voyage de Lybie au royaume de Senega (Paris,
1643), pp. 72—73; and Dierick Ruiters, Toortse der Zee-vaert om te beseylen de Custen
gheleghen bezuyden den Tropicus Cancri (The Hague, 1913), pp. 50—51. Some authors made
distinctions by areas, praising some peoples for their construction skills and dismissing
others as inept. See Samuel Brun, Schiffarten (The Hague, 1913), pp. 6, 32, 39, 53—354; and
Fernandes, Description, pp. 13, 93. On household furnishings, see Brun, Schiffarten, pp.
32, 40; and Ernest van den Boogaart, “Colour Prejudice and the Yardstick of Civility:
The Initial Dutch Confrontation with Africans,” in R. Ross, ed., Racism and Colonialism
(The Hague, 1982), p. 47.
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However small and vulnerable the caravels and naos that carried the
Portuguese to India and the Spanish to the Americas, they were vastly
superior to any vessels encountered along the west African coast or in
the New World. The great empires of sub-Saharan Africa were oriented
to the interior of the continent and the camel-borne Saharan trade on
routes that ran to the Muslim kingdoms of the Maghrib. The coastal
peoples traded primarily with other groups in the rainforest zone or
with middlemen in the savanna region. They fished in the sea and
traveled or transported goods along the many rivers and lagoons on the
coast below Cape Verde in dugout canoes of varying sizes. Early Por-
tuguese explorers were impressed with the size of these vessels, believ-
ing some could carry from 5o to 120 warriors or fishermen, but later
Dutch and English voyagers claimed that African canoes accommodated
much smaller numbers of passengers.3* These contrasting impressions
correspond in part to differences in the areas visited, but they also sug-
gest that as time passed and European ships grew in size and technical
proficiency, criticism of African vessels and navigational abilities grew
decidedly harsher and more sweeping. The Dutch merchant Dierick
Ruiters, who visited the Sierre Leone area just over a century after
Valentim Fernandes had described the massive canoes found there,
claimed that the people of the region were poor fishermen partly be-
cause they did not have craft large enough to enable them to fish at sea,
where the catch would surely have been more bountiful.3> Richard
Jobson, who traveled along the African coast in the same years as Rui-
ters, stated categorically that the peoples he encountered had no canoes
and no boats capable of sea travel.?6 As the narrative of the Venetian
navigator Cadamosto vividly illustrates, from the very earliest contacts
between Europeans and Africans in the mid-fifteenth century, the Euro-
peans were well aware of the superiority of their ships and navigational
skills. Cadamosto surmised that because the Africans had neither seago-
ing ships nor sailing instruments (he specifically mentions the compass
and sea charts), they were “amazed” by the Portuguese voyages to their
coasts and awed by the great sailing vessels, which they believed to be
phantoms.3”

Fear of disease and ambush by African warriors, who were known to
use such insidious weapons as poisoned darts, kept the Europeans close
to their ships and coastal forts. Thus, land engagements between Euro-

34Fernandes, Description, p. 9s; Pereira, Esmeraldo, pp. 100, 132; Pieter de Marees,
Beschryvinghe ende historische Verhael van het Gout Koninckrijck van Gunea (The Hague,
1912), pp. 89, 121—24; and Pieter van den Broecke, Reizen naar West-Afrika 1605—1614
(The Hague, 1950), p. 23.

35Ruiters, Zeewaert, p- 57

36Richard Jobson, The Golden Trade (London, 1932), p. 20.

37Crone, Voyages of Cadamosto, pp. 16, 20—21, 34, 150—5I.
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peans and Africans were infrequent and small in scale during the six-
teenth and seventeenth centuries. But the accounts of European travelers
and soldier-adventurers leave little doubt that they believed their advan-
tages over all African peoples in military technology and organization to
be comparable to their superiority in ships and navigation. Duarte
Lopez, who visited the Kongo region in the 1570s, boasted that a single
Portuguese cavalryman was the equal of a hundred African warriors
because the latter had poor weapons and were ignorant of firearms.
Other observers supported Duarte’s conviction that firearms, whether
cannon or arquebuses, gave small numbers of Europeans a decisive
advantage over.much larger numbers of Africans. Some writers told of
the awe and fear that European weapons instilled in coastal peoples,
who could not believe that it was possible to kill at such great distances.
These Africans also found that they were unable even to draw the
strings of English longbows, which appeared similar to their own weap-
ons but were much more powerful.38

Apart from passages dealing with ships and weapons, specific refer-
ences to technology in early European accounts of Africa are remarkably
sparse and usually disparaging. Most observers were aware that Afri-
cans, in contrast to the Amerindian peoples of the New World, were
able to work iron, and some commented on the high quality of the
weapons and utensils produced by peoples such as those of the Kongo
and Sierre Leone.3 But though European travelers might praise the
final products of African blacksmiths, they also noted that their forges
and bellows were small and primitive. Valentim Fernandes drew the
clearest distinction between artisan skills and poor technology. If the
peoples of Sierre Leone knew how to make proper “machines,” he
wrote, they could produce more iron than was then found in the entire
Bay of Biscay region.*? A similar pattern of disparagement dominated
discussions of African textile production. The ingenuity of the peoples
of the Kongo region, who wove clothing from palm leaves and grasses,
was widely admitted, and there was high praise for the blue-colored
textiles produced and sold along the Leeward Coast further north. But
most travelers considered the tools of African weavers crude, and Euro-
pean merchants regarded cloth as an item to be traded fo the Africans,

38Filippo Pigafetta, ed., A Report on the Kingdom of the Congo . . . Drawn out of the
Writings and Discourses of the Portuguese, Duarte Lopez (London, 1881}, p. 39; Towrson,
“Second Voyage to the Coast of Guinea,” and “Dutch Travellers to the East Indies,” both
in Hakluyt, Principal Navigations, vol. 11, p. 136, and vol. 10, p. 226.

3%For comments pro and con on African metalworking, see Dapper, Africa, vol. 2, p.
434; Jacques le Maire, Voyage to . . . the Coast of Africa (Edinburgh, 1887), pp. 66—67; and
J. Cuvelier, Relations sur le Congo, pp. 139—40.

40Fernandes, Description, p. 95.
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not purchased from them—though it is worth remembering that the
cloth in question was often of East Indian and sometimes African manu-
facture.#!

Although African cultivation patterns were rarely described in any
detail in this period, we can detect in European accounts the beginnings
of the myth that tropical lands were lush and fertile but poorly devel-
oped. Some travelers provided detailed descriptions of the abundant
plant and animal life of the coastal rainforest belt, and they contrasted
this fecundity with the small portion of the land that was regularly
cultivated. A few of these writers linked what they perceived to be low
levels of agricultural production to the lack of draft animals or plows
and other farming implements. These and many other observers also
suggested that there was a connection between the “natural” indolence
or idleness of the Africans and what the Europeans considered the back-
ward state of African agriculture.4?

Given the great advances in mining made by the Europeans in the
centuries before and during the first phase of overseas expansion, and
given Africa’s initial importance as a source of gold, it is surprising that
so little is said in travelers’ descriptions about African mining equipment
or techniques. As William Bosman’s account indicates, the early trav-
elers’ neglect of this topic—which would elicit frequent and extensive
commentaries from writers in the eighteenth century—can best be ex-
plained by the fact that African mines, whether in the west or the
southeast, were located deep in the interior where disease and African
resistance prevented European travel.43

In the early centuries of expansion the Europeans’ generally low re-
gard for African technological abilities was usually expressed indirectly
through remarks on the poor quality and limited supply of African
textiles and the primitive state of African warfare and agriculture. Tools
and weapons, when mentioned, are more often merely described than

41Georges Balandier, Daily Life in the Kingdom of the Congo (New York, 1969), pp. 163—
69; Bitterli, Schwarzen Afrikaners, p. 18; Cuvelier and Jadin, L’ancien Congo, pp. 116-17;
Brun, Schiffarten, p. 30; Crone, Voyages of Cadamosto, p. 31; Dapper, Africa, vol. 2, p. 256;
and Broecke, Reizen, pp. 17, 67.

42For the most explicit expressions of the lush tropics theme see Brun, Schiffarten, p.
34; Saint-L6, Voyage du Cap Verd, pp. s4—55; or Dapper, Africa, vol. 2, pp. 378, 456—57,
560. On African agriculture more generally, see Jobson, Golden Trade, pp. 169—70;
Cuvelier and Jadin, L’ancien Congo, pp. 117, 391; and Thomas Herbert, Some Years Travel
into Africa and Asia (London, 1638), p. 22.

43William Bosman, A New and Accurate Account of the Coast of Guinea (London, 1705),
pp- 72-73, 80. See also, Marmol, L’Afrique, p. 115; Jobson, Golden Trade, p. 22; and
Villault’s vague comments as late as the 1660s, Relation, 278—80. The most detailed
account of the goldfields in this period is included in Marees, Beschryvinghe van Gunea,
pp- 193—96, but Marees admits that what he relates was “told to him by some Negroes.”
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evaluated, though their absence is sometimes pointedly noted. As far as
I am aware, no explicit overall comparison between levels of tech-
nological development in Europe and Africa was attempted. But it is
clear that European observers considered the Africans deficient in the
invention of tools and weapons and in their application to production
and war. Low esteem for African material culture is reflected in the
products—mostly raw materials at first; later human beings as slaves—
that Europeans sought to obtain through trade with the coastal peoples.
It is also indicated by the manufactured goods that European merchants
and slavers peddled in exchange for African exports, including cheap
textiles, obsolete firearms, bar iron, and even beads.#4

The first stirrings of European contempt for African technological
abilities can also be detected in tales of the dramatic effects of European
firearms on “hostile natives” and the wonder shown by coastal peoples
at even the simplest mechanical devices. No writer in the first centuries
of expansion excelled the Portuguese explorer Alvise da Cadamosto in
regaling the scholars and future explorers back home with narratives of
such incidents. He told of wary African visitors to his ship who were
terrified by the firing of a mortar; of how they found a burning candle a
“beautiful and miraculous” object; and of their pleasure at hearing “the
sweetest music ever’ on common country bagpipes. Unlike many
nineteenth-century travelers, Cadamosto did not turn African encoun-
ters with these unfamiliar devices into occasions for practical jokes, but
like later observers he did report the awe evinced by the Africans for the
Europeans who had created these wonders. Cadamosto claimed that he
and his compatriots were thought to be “great wizards” who possessed
“knowledge of everything.”4>

Finding little in the material culture of Africa that was likely to inform
or amuse prospective readers, most travelers consistently-focused on
certain other themes, even before Bernard Varen in the mid-seventeenth
century explicitly. proposed a standardized agenda of inquiry.4¢ Many
authors provided detailed descriptions of African social patterns, includ-
ing marriage (with special attention to polygamy), modes of child rear-
ing, and male and female roles. The witchcraft craze that peaked in
Europe in the sixteenth and early seventeenth centuries may well ac-
count for frequent accounts in this period of African sorcery and “devil-

44A. G. Hopkins, An Economic History of West Africa (New York, 1973), pp. 110—12. As
Hopkins argues (pp. 120—-21), these goods were not necessarily substandard, but they
suggest a low estimate of African manufacturing capabilities.

45Crone, Voyages of Cadamosto, pp. 31, 41, 50—5I, 58—59, 67—68.

46 Annemarie de Waal Malefijt, Iimages of Man (New York, 1974), pp. 44—45.
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worship.”47 These practices, like African religion more generally, were
usually covered in only the vaguest and most garbled manner. Sorcery,
superstition, and idolatry were linked by inference to reports of can-
nibalism, human sacrifice, and the mass slaughter of war prisoners.*8
Ignoring the obvious climatic explanations and their own discomfort,
early travelers also deplored the scant dress or outright nudity of Afri-
cans of both sexes. Nudity in turn was associated with promiscuity,
lasciviousness, and sexual excess, which came to be seen as characteristic
African vices.#? Though such positive qualities as generosity and hospi-
tality were occasionally mentioned, the emphasis on practices that
struck European travelers as bizarre and immoral fixed an early image of
savagery that would shape later attitudes toward African peoples. Physi-
cal differences, especially color and facial features, and what was per-
ceived to be a low level of material culture gave added credibility to this
vision of a continent mired in a state of sin and savagery.

If European discoveries in Africa did little to confirm medieval leg-
ends of fabulous riches and powerful rulers, these visions appeared to be
more than justified by what early travelers found in Asia, particularly in
India and China. The spices and the delicately woven textiles of India,
which had found a ready market in the West since ancient times, had
been the ultimate goal of all early explorers.5® When Vasco da Gama’s
fleet finally reached Calicut on India’s Malabar coast in the spring of
1498, the Mughal empire that would dominate most of the subcontinent
during the first centuries of European expansion had not yet been
founded. Nonetheless, Da Gama’s crews and those that came later
found much to enchant and, quite literally, dazzle them in the large and
beautiful trading cities that dotted the coasts of India and maritime
southeast Asia. They were struck by the luxury and sophistication of
Asian societies and by the variety and volume of products they ex-
changed in the great Indian Ocean trading complex. Before the rise of

47The literature on European witchcraft has proliferated rapidly in the past decade or
so. For studies of the “craze” at its height, see Robert Mandrou, Magistrats et sorciers en
France au XV1Ile siécle (Paris, 1968); Keith Thomas, Religion and the Decline of Magic (New
York, 1971), esp. chaps. 14-18; and Alan MacFarlane, Witchcraft in Tudor and Stuart
England (London, 1970). .

48See Brun, Schiffarten, pp. 7, 15-17, 30, 34, 38—40, 63; Dapper, Africa, vol. 2, pp. 347,
363—64, 368, 416—18, 477-80, 544, 568; Brocke, Reizen, pp. 13, 65, 68; Herbert, Some
Years Travel, p. 11; Ruiters, Zee-vaert, pp. 48—49, 68—69, 82, 85; and Saint-Ld, Voyage du
Cap Verd, pp. 29—30, 128-30.

49Brun, Schiffarten, pp. 13, 28—30, 35, $3—54; Dapper, Africa, vol. 2, pp. 360, 373, 390;
Maire, Voyage, pp. 56, s9; and Villault, Relation, pp. 147-48.

3%Most of the spices were actually located in southeast Asia, but before the sixteenth
century the Europeans believed their source to be a vaguely defined India.
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the Mughals in the middle decades of the sixteenth century, Portuguese
chroniclers marveled at the size and opulence of the south Indian king-
dom of Vijayanagar and its imposing capital on the Tungabhadra
River.3! From the 1550s onward European merchants, missionaries, and
adventurers made their way in increasing numbers to the Mughal court
centers of Lahore, Delhi, and Agra, where the rulers Akbar and later
Jahangir presided over an empire far larger and richer than any Euro-
pean state. The Mughal emperors themselves and their splendid courts,
replete with marble palaces, jewel-encrusted mosques, pleasure gardens,
and hordes of richly attired courtiers, seemed to epitomize the wealth
and power of Asian potentates that had been celebrated in medieval
legends and romances.>2

In contrast to Africa, the material culture of India was, to all but the
most critical of observers, indeed impressive. There was an abundance
of great walled cities (some of them deemed to be larger than either Paris
or London),>3 massive stone or marble mosques and temples, and pala-
tial residences for nobles, high officials, and, in the coastal enclaves, rich
merchants.>* Admittedly, some travelers noted that the houses of the
peasants and urban poor were wretched hovels, and even the dwellings
of well-to-do Indians had come in for criticism by the beginning of the
seventeenth century. Their sparsely furnished interiors were unfavor-
ably compared with those of the residences of the European nobility and
bourgeoisie, which had begun to fill with the furnishings and Oriental
carpets so wonderfully depicted by such Dutch painters as De Hooch
and Vermeer.>>

51For accounts of Vijayanagar, see Robert Sewell, A Forgotten Empire (New Delhi,
1962). On Portuguese reactions to the Malabar ports, see Donald Lach, Asia in the Making
of Europe (Chicago, 1965), vol. 1, pt. 1, pp. 354—55.

52 ach, Asia, vol. 2, pt. 2, pp. 153, 265, 320; Hodgen, Early Anthropology, pp. 141—42;
and Edward Oaten, European Travellers in India (London, 1909).

53Sections by Ralph Fitch and Nicholas Withington in William Foster, ed., Early
Travels in India, 1583—1619 (New Delhi, 1968), pp. 17—-18, 206, 226—27.

54For representative samples of commentary on these aspects of Indian society by
travelers of different nationalities, see Barbosa, Book, pp. 108, 140, 200, 226; Bergeron,
Les voyages fameux, pp. 68—69, 85, 132—34; J. Albert Mandelso, Voyages and Travels into
the East-Indies (London, 1662), pp. 30, 39—40, 45; Antony Monserrate, Commentary on His
Journey to the Court of Akbar (Oxford, 1922), pp. 15, 30-32, 159; John Fryer, A New
Account of East India and Persia, 1672—1681 (London, 1909), vol. 1, p. 231, and vol. 2, pp.
119—20; Fitch in Foster, Early Travels, pp. 136—38, 144—46, 161, 173—74, 182—83; and J.
H. Ryley, Ralph Fitch: England’s Pioneer to India and Burma (London, 1899), pp. 97-99.

55For a discussion of the furnishing and decoration of the interiors of European resi-
dences in this period, see Braudel, Structures of Everyday Life, pp. 303—11. For criticisms
of lower-caste Indian housing or upper-caste domestic furnishings, see John Careri’s
travel account in S. Sen, ed., Indian Travels of Thevenot and Careri (New Delhi, 1949), p.
163; Edward Terry, A Voyage to East-India (London, 1655), pp. 187—88, 191; Withington
in Foster, Early Travéls, p. 226; Thomas Bowrey, A Geographical Account of Countries
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Early European travelers also disapproved of what they termed Hin-
du idolatry (after it became clear to them that the pantheon of Hindu
gods were not Christian saints), regarded Indian religious beliefs as little
more than superstition, and considered Indian rituals grotesque. They
were particularly appalled by such Indian practices as sati (widow-
burning), which they mistakenly believed to be a widespread practice
based on ancient Indian teachings.>¢ Yet despite their reservations about
extensive poverty, excessive exactions by Indian lords, and what were
seen as bizarre customs, until the seventeenth century most European
travelers were captivated by India’s princes and palaces and impressed
by its sheer size, its large population (which in 1500 equaled, perhaps
exceeded, that of all of western Europe),>” the extent of its cultivated
lands, and the variety and quality of its manufactures. The scale and
splendor of India’s material culture outweighed its exoticism and veiled
from all but the most astute observers the underlying weaknesses that
led to the collapse of the Mughal imperial edifice in the eighteenth cen-
tury.>8

“If much of what European travelers found in India lived up to the
subcontinent’s advance billing, what they encountered in China exceed-
ed even the most effusive pre-expansion descriptions of Cathay or the
Land of the Great Khan. In the decades of the first overseas expeditions,
the hyperbolic descriptions of Marco Polo, who had actually visited
China, and John Mandeville, who had not, had come to be mistrusted
and regarded as excessive by geographers and sea captains involved in
the exploration efforts.>® The early reports of Portuguese sailors, how-
ever, and later accounts by Jesuit missionaries of varying nationalities
indicated that, if anything, Polo and Mandeville had been too sparing in
their praise of China’s achievements. As the French missionary Evariste
Huc pointed out in his much-cited nineteenth-century account, six-
teenth- and seventeenth-century merchants and missionaries went out
to China from a Europe ravaged by dynastic struggles, peasant re-

around the Bay of Bengal, 1669—1679 (Cambridge, Eng., 1905), p. 26; Lach, Asia, vol. 1,
pt. I, p. 432; Francisco Pelsaert, Jahangir’s India: The Remonstrantie of Francisco Pelsaert
(Cambridge, Eng., 1925), p. 67; and Francois Bernier, Travels in the Mogul Empire (West-
minster, Eng., 1891), pp. 242—48.

56For sample reactions, see Barbosa, Book, vol. 1, pp. 115, 213—14, 220; Bergeron,
Voyages fameux, pp. 74—75, 86—89; Bernier, Mogul Empire, pp. 306—8; and Olfert Dapper,
Asia, of naukeurige beschryving van het Rijk des Grooten Mogols (Amsterdam, 1672), pp. 55—
58.

57Braudel, Structures of Everyday Life, 45—46; and Kingsley Davis, The Population of
India and Pakistan (New York, 1951), pp. 24—26.

58For typically effusive praise, see Thomas Coryat’s account in Foster, Early Travels,
pp- 245—46.

S9Parry, Discovery, pp. S1—52.
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bellions, and religious wars. In east Asia they encountered an empire so
vast that the largest of Europe’s nascent nation-states could be tucked
into several of its provinces.®® They extolled the virtues of what they
believed to be the absolute but paternal authority wielded by the Ming
emperors and the training and dedication of the officials who ran the
elaborate bureaucracy that made good the emperor’s decrees and col-
lected his apparently limitless revenues. Explorers and missionaries re-
marked on the extent to which tranquillity prevailed in a society where
the power of fractious nobles had been broken, religious strife (in con-
trast to India) was unknown, crime was checked by strict laws and harsh
penal codes, and vagabonds were rarely seen. Furthermore, China’s
material culture exceeded even that which had so greatly impressed
visitors to India. The accounts of early travelers unanimously celebrate
the great number of walled cities in China, whose size, broad and reg-
ularly laid-out streets, and crowded markets made Europe’s largest ur-
ban centers seem like mere provincial towns. European visitors de-
lighted in the number and variety of great bridges, the spectacle of the
imperial city and palaces at Beijing, and the beauty of China’s gardens
and temples. Few actually visited the Great Wall, but reports of its
antiquity and prodigious length served to underscore China’s overall
achievements in monumental architecture, perhaps the most important
gauge of material development in this era.(Few visitors to China in this
period appear to have attempted to compare the quality of the construc-
tion of the Great Wall or other fortifications with those found in Eu-
rope. The task of castigating the Chinese for their failure to produce
military engineers of the caliber of Vauban or Coehorn would be left to
the writers of a later, even more aggressive, phase of expansion.) Euro-
pean visitors also remarked on the extensive cultivation of a great vari-
ety of crops by a population larger than that of either western Europe or
India, a population that the Europeans deemed frugal, industrious, and
subservient to the will of the state.5!

Given the great size of the Chinese empire, early European observers
can be forgiven for failing to recognize the gravity of the weaknesses in
the Ming regime and the signs of social unrest that in the mid-
seventeenth century would lead to internal rebellions, the fall of the

60Evariste Huc, The Chinese Empire (London, 1855), p. xxii.

61The missionary Matteo Ricci found Chinese defensive works lacking in geometric
sophistication and complexity. See Jonathan D. Spence, The Memory Palace of Matteo Ricci
(New York, 1985), p. 43. For a valuable survey of many of these themes, see Lach, Asia,
vol. 1, pt. 2, pp. 753, 764, 770, 803; and vol. 2, pt. 2, pp. 238—39. Some of the works that
convey this very positive image include those of Mendoza, Da Cruz, Kircher, and Pereira
(discussed below).
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dynasty, and the Manchu conquest. Europe’s own difficulties in this
period—the Thirty Years War throughout much of the continent from
1618 to 1648, the civil war in England in the 1640s, and the confusion
and violence of the Fronde in France from 1649 to 1653—may well have
reduced the shock of the disturbances in-China. In any event, like so
many previous “barbarian” conquerors, the Manchus, who had begun
to be Sinified long before their conquest, simply occupied the throne
and key positions at court and in the upper levels of the Confucian
bureaucracy. A combination of collaborating Chinese administrators
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and their own banner armies allowed the Manchus to pacify and rule an
even larger empire than that first encountered by the Europeans in the
early 1500s.

The European “discovery” of India and China, not to mention the
many kingdoms and trading states of southeast Asia whose size, wealth,
and importance were often greatly inflated by travelers in this period,
appeared to confirm the view of medieval geographers that the inhab-
ited portions of the earth consisted of three continents, and of these,
Asia was by far the largest, richest, and most powerful. 52

The much greater attention given to material culture in European
accounts of India and China, compared with an emphasis on social
patterns in Africa, resulted in more frequent and considerably more
detailed descriptions of Asian technology. From the time of the drrival
of Da Gama’s tiny fleet in Asian waters in 1498, the necessity of under-
standing and, wherever possible, matching Asian technology was readi-
ly apparent to European sailors, merchants, and military captains. The
first challenges came while the Europeans were still at sea, where their
advantages in ship design and navigational skills were a good deal less
clear than they had been in African waters. The Arab jahazis and Indian
kotias encountered in the Indian Ocean were equipped with lateen rig-
ging similar to that of the Portuguese caravels. These vessels proved as
swift and maneuverable as the ships of the European intruders, though
not as well constructed or armed.®3 Along the coasts of India, southeast
Asia, and farther east in the China seas, the Europeans came up against
ships bigger than their own which accommodated much larger crews
and numbers of passengers. Asian sailors had long used the compass,
and their larger ships—especially those from China—had rudders, wa-
tertight compartments, as many as four masts, and numerous deck
cabins.®* Weaponry was the one area in which European seafarers were
conscious of their decisive superiority from the first years of their in-
volvement in Asia. Though Indian ships had small cannon,%5 and early
European naval guns were slow-firing and inaccurate, the Europeans’
steadily improving naval artillery proved critical to their efforts to main-

62See, e.g., R. W. Southern, The Making of the Middle Ages (New Haven, Conn.,
1969), p. 71; and for a seventeenth-century expression of this view, see J. Ovington, A
Voyage to Surat (Oxford, 1929), pp. 102—3.

63Parry, Discovery, chaps. 1 and 9.

64Needham, Science and Civilization, vol. 4, pt. 3, pp. 396—422, 477—86 and esp. 508—
28; Henry Yule, Cathay and the Way Hither (London, 1913), vol. 1, p. 77n; White,
Medieval Technology, p. 132; and J. C. van Leur, Indonesian Trade and Society (The Hague,
1955), pp. 86—87, 159—60, 212—14.

6Parry, Discovery, p. 174.
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tain their Indian Ocean enterprises in the face of violent Muslim
opposition.

Most early European observers were impressed with the size and
great number of Asian ships. Nicolo Conti, a Venetian merchant who
journeyed overland through much of Asia for nearly twenty-five years
in the mid-fifteenth century, praised the quality of Indian ship construc-
tion and remarked on the many masts and sails that Gujarati ships could
carry.%¢ But closer inspection in the sixteenth century led to much less
flattering estimates of the quality of Indian shipbuilding and navigation-
al skills. Edward Terry, who served as chaplain with the 1615 mission of
Thomas Roe to the Mughal court, admitted that the “junks [sic]” that
carried goods between India and the Middle East were very large, but he
considered them “ill-built”—broad-beamed and slow, too short, and
likely to break up in bad weather. Terry’s views were supported by later
visitors to India, who also concurred in his opinion that the guns aboard
Indian vessels, though often numerous, were either of poor quality or
manned by sailors who had not been trained to use them effectively.5?

Views on Chinese maritime technology were divided. Some travelers
favored the position of the Spanish friar Juan Mendoza, who marveled
at the number of Chinese vessels and considered the best of them equal
to Europe’s finest in size and construction.%8 Other observers shared the
reservations of Martin da Rada, also a Spanish missionary, who re-
ported that Chinese ships were slow, ill made, and poorly armed, and
who claimed that Chinese navigators lacked sea charts.%®

. Although early travel accounts convey a sense that European ships
and navigational instruments were more advanced than any but those of
the Chinese (who, not purely coincidentally, possessed the only craft
able to best the Portuguese in sea fights) naval technology was seldom
cited as an indicator of European superiority over non-Western peo-
ples.70 This is not surprising, for despite great naval successes in this era,

66Nlicolo Conti in R. H. Major, ed., India in the Fifteenth Century (London, 1857), p. 27.

67Terry, Voyage to East-India, pp. 137—38. Terry’s views were widely disseminated by
the republication of portions of his account in a compilation by Johannes Da Laet in 1631.
See also Mandelso, Voyages and Travels, p. 87, and Fryer, New Account, vol. 1, p. 267.

68Juan Gonzalez de Mendoza, The History of the Great and Mighty Kingdom of China
(London, 1853—54), vol. 1, pp. 148—52; John Speed, A Prospect of the Most Famous Parts of
the World (London, 1662), p. 38; John Nieuhoff, An Embassy to the Emperor of China . . .
(London, 1669), p. 232; and Athanasius Kircher, “Antiquities of China,” appended to
Nieuhoff, p. 99.

69Cipolla, Guns, Sails, and Empires (n.p., 1965), pp. 124—26; Martin da Rada, “Narra-
tive of His Mission to Fukien,” in C. R. Boxer, ed., South China in the Sixteenth Century
(London, 1953), pp- 294—95; F. Alvarez Semedo, The History of the Great and Renowned
Monarchy of China (London, 1655), p. 99; and Grueber, Voyage d la Chine, p. 15.

70For a comparison of the size and structure of Chinese war junks and Portuguese ships
in the first century of overseas expansion, see Needham, Science and Civilization, vol. 4,

pt. 3, pp- 508-9.
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European ships remained vulnerable and their instruments crude and
fallible. Above all, the average seaman’s or traveler’s ignorance of many
of the advances that had been made in European navigational instru-
ments and ship design, together with limited firsthand observation of
Asian ships, rendered far from obvious the extent of the edge that
European ships had gained over Asian rivals.”?

Their rather modest estimate of their own naval capacity relative to
that of the Indians or Chinese can be contrasted with the Europeans’
frequently disparaging assessments of Asian methods and weapons for
waging land warfare. This contrast is all the more striking in view of the
fact that the conquest of even small Asian kingdoms was well beyond
the means of expansive European nations in this period. The European
acceptance of the limits of their capacity to project their power in main-
land Asia is reflected both by the fact that land expeditions were rarely
attempted or even contemplated and by the very deferential posture
adopted by agents of European trading companies toward Asian poten-
tates.”2 Before the eighteenth century, European conquests were possi-
ble only in island or coastal areas where seapower could be brought to
bear. Nonetheless, a number of travelers commented on the wvul-
nerability of even the most powerful of the Asian empires. European
writers admitted that the armies of the Ming or Mughal rulers were
much larger than any found in Europe but considered them poorly
trained, organized, and armed. Asian artillery was singled out for special
criticism. It was thought to be badly cast and too large and bulky to be
used effectively in battle. These defects, plus less demonstrable allega-
tions that Asian soldiers were cowards likely to panic and flee at the first
sign of reverses in the field, led as early as the mid-sixteenth century to
boasting on the part of visitors such as the trader-adventurer Galeate
Pereira that a handful of European conquistadores could “make head-
way” against the whole of China.”?

To the acute embarrassment of the Portuguese, Da Gama’s initial
contacts with both the Muslim merchants of east Africa and the Hindu
and Muslim traders of India’s Malabar coast revealed several key areas in
handicraft manufacturing where Asia’s technological lead over Europe
remained considerable. Displaying a surprising disregard for the sophis-
tication of Asian production and commerce, which had long been re-

NParry, Discovery, pp. 148—54.

72For superb illustrations of this deference, see Van Leur, Indonesian Trade, pp. 241—45;
and for an extreme example of early groveling, Donald Keene, The Japanese Discovery of
Europe (New York, 1954), pp. 3—4-

73Galeate Pereira, “Certain Reports of China,” in Boxer, South China, p. 28; Mendoza,
Mighty Kingdom, pp. 128-30; Semedo, Renowned Monarchy, pp. 96—100; Terry, Voyage to
East-India, pp. 158-62; Mandelso, Voyages and Travels, p. s1; and Pietro della Valle,
Travels in India (London, 1892), vol. 1, p. 147.
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ported by European overland travelers, Da Gama’s party arrived in
Asian waters with little more than coarse cloth, crude hardware, and
assorted beads to trade for fine cotton and silk textiles, spices, and other
much-sought Asian products. The response of Asian merchants was
cool, even contemptuous, and Da Gama’s ships returned to Portugal
with little tangible evidence that the centuries-long quest for the Indies
had been worth the great effort. Therefore, the Portuguese were forced
to make use of another critical advantage that their ability to wage war
at sea gave them: they took by force what they could not gain by fair
trade. Warships became the cement of the succession of Portuguese,
Dutch, and English trading-post empires that formed the basis of Euro-
pean enterprise in Asia from the sixteenth to the eighteenth century and
made it possible for the Europeans to obtain a limited range of products,
most notably spices, by force.” Some of the spices were shipped home
to be sold at inflated prices, but others provided the means by which
Europeans participated peacefully in the Asian interport trading system,
where they continued to find few markets for European exports.

The European demand for large quantities of Indian and Chinese
manufactured goods obscured from most observers the overall lead that
Europe had gained in machine-assisted production by the sixteenth cen-
tury. Small numbers of merchants traveled from Europe to draw prod-
ucts from the far-flung trading network that had linked the Mediterra-
nean to the great civilizations of Asia since ancient times. In India, finely
woven cotton textiles were in great demand for reshipment to other
trading areas as diverse as the spice islands of the Indonesian archipelago
and the slave coasts of Africa, or for export to Europe itself. From the
seventeenth century Indian cotton cloth was in great demand in England
among people at all social levels, from the ladies of Queen Mary’s court
to her more humble subjects in search of a washable shirt or pair of
breeches.” Their importance in Western commerce is strikingly illus-
trated by the names—calico, muslin, chintz, gingham—still in use for
different sorts of cotton materials. Not surprisingly, descriptions of the
stages of Indian textile production from spinning to dyeing, where the
use of indigo was a topic of continuing interest, abound in European

74See the fine surveys of the Dutch and Portuguese seaborne empires by C. R. Boxer;
Cipolla, Guns, Sails, and Empires; M.A.P. Meilink-Roelofsz, Asian Trade and European
Influence in the Indonesian Archipelago between 1500 and about 1630, (The Hague, 1962); and
Michael Pearson, Merchants and Rulers in Gujarat (Berkeley, Calif., 1976).

75P. J. Thomas, Mercantilism and the East India Trade (New York, 1963), pp. 25—47;
Holden Furber, John Company at Work (Cambridge, Mass., 1948), pp. 3, 14—17; Meilink-
Roelofsz, Asian Trade, pp. 208—10; and Hopkins, Economic History, p. 110. Hopkins
points out that there was also a considerable re-export of Indian manufactures of other
sorts to the slaving areas in West Africa.
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travel accounts of India, and this interest was sustained by British and
French writers until late in the eighteenth century.”¢

European observers also commended Indian craftsmen for their skill
in jewelrymaking, the working of precious and semiprecious metals,
papermaking, and silk production.?” But from the seventeenth century
on there were significant reservations about Indian tools and techniques.
These criticisms increased as Europeans became more familiar with In-
dian manufacturing processes and as the Europeans, partly on the basis
of what they had learned from the Indians, improved and expanded
their own production of comparable goods. In the 1660s, for example,
the French physician Frangois Bernier drew attention to the poor quality
of Indian artisans’ tools in general and to the lack of a proper system of
apprenticeship among Indian craftsmen. Bernier also complained of the
indolence of Indian workmen, which he attributed in part to their low
status and pay.”8

In this same period, key gaps in India’s technological endowment as a
whole also began to be noticed. John Ovington, a chaplain in the service
of the East India Company, noted that he had seen no printing presses
during his travels about the subcontinent in the 1680s.7° Some decades
earlier, the Flemish geographer Da Laet had included in his compilation
of Indian travel accounts strong criticisms of Indian mining techniques
based on the descriptions of William Methold, who wrote in the early
1600s. It is significant that though Methold was one of the first travelers
actually to visit an African or Asian mine and thus fully grasp how
advanced Europe was in this area of technology, the language of Da
Laet’s version of Methold’s description is much harsher than the origi-
nal. Da Laet dismissed Indian tools and techniques as “clumsy” and
“arduous” and called the use of tens of thousands of laborers in the
mines typical of a people who are “almost ignorant of machinery.”80

Despite the criticisms of the late seventeenth century, however, ex-
cept for Bernier’s generally critical appraisal of the state of manufactur-
ing in India, there is little in the early descriptions of the subcontinent to

76John Irwin and P. R. Schwartz, Studies in Indo-European Textile History (Ahmedabad,
1966), esp. p. 34.

77Terry, Voyage to East-India, pp. 113, 115—16, 134; Mandelso, Voyages and Travels, p.
83; Monserrate, Commentary, p. 160; Peter Mundy, Travels in Europe and Asia (London,
1914), vol. 2, pp. 98, 221-23; and Ovington, Voyage to Surat, pp. 166—67.

78Bernier, Mogul Empire, pp. 202, 225, 254—55. See also John Ogilby, Asia: An Accurate
Description of Persia and the Vast Empire of the Grand Mogol (London, 1673), p. 157.

720Ovington, Voyage to Surat, pp. 149—50.

80Johannes Da Laet, Description of India and a Fragment of Indian History (Bombay, 1928),
p- 76; and William Methold, “Relations of the Kingdom of Golchonda and other Neigh-
boring Nations,” in W. H. Moreland, ed., Relations of Golconda in the Early Seventeenth
Century (London, 1931), pp. 31—32.
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indicate that European travelers believed that in general the West was
technologically more advanced. In fact, in key areas of production,
especially textiles, sixteenth- and seventeenth-century writers stressed
how much Europeans had to learn about manufacturing from India and
how little they had to offer in exchange for the Indian products they so
avidly sought. This was, after all, an era in which European technology
only trickled to Asia in driblets of contraband firearms, clocks, and
mechanical toys intended as presents for Asian potentates, while the
Europeans crammed the holds of their galleons and merchantmen with
spices and such manufactured goods as textiles and porcelain for export
to Africa, the New World, and Europe itself.

For most European visitors, China was not just the premier source of
silk and porcelain; it was recognized as the civilization that had invented
much of mankind’s basic technology. Travelers frequently commented
on the ingenuity and industriousness of the Chinese and praised them
for inventing printing, paper, gunpowder, the compass, and other de-
vices such as wagons with sails, which are often mentioned in early
accounts but strike us today as quaint contrivances rather than funda-
mental discoveries. In part because the Europeans themselves had ac-
quired the processes of paper and silkmaking even before overseas ex-
ploration had begun and later mastered the manufacture of porcelain,8!
these products, despite the great demand for them in Europe, were less
critical in determining a generally high European regard for Chinese
technology than textiles were in evaluations of India. European visitors
were most impressed with the inventiveness of the Chinese, with the
engineering skills amply manifested in their public works, and with the
massive irrigation systems that dominated the most heavily populated
areas of the Middle Kingdom. As in the case of India, however, a few
travelers found some aspects of Chinese technological development
clearly inferior to European achievements. Perhaps the most portentous
comments were made by such writers as Kircher and Bothero, who
conceded China’s ancient technological contributions but faulted the
Chinese for not developing the full potential of the tools and techniques
they had devised.82 Others mentioned a more positive characteristic of
the Chinese: their capacity to imitate the production of furniture, art-
work, and some of the mechanical devices imported from the West.

On the whole, the dominant European view of Chinese technological
achievement was that expressed by Alvarez Semedo, who resided in
China for more than twenty years in the mid-seventeenth century. One

81Braudel, Structures of Everyday Life, p. 326; Crombie, Augustine to Galileo, vol. 1, p.
200.
82See Kircher, “Antiquities,” p. 103; and Lach, Asia, vol. 2, pt. 2, p. 246.
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of the few observers in the first centuries of overseas expansion to single
out technological capacity as a key gauge of the level of development
attained by a non-European people, Semedo chided fellow Europeans
who dared regard the Chinese as barbarians, “as if they spoke of the
Negroes of Guynea or Capuyi of Brazil.” The skill of the Chinese in
manufacturing alone, Semedo declared, was sufficient proof of the high
level of civilization they had achieved.83

“Natural Philosophy”—Illiteracy and Faulty Calendars

If detailed discussions of African technology in the early centuries of
expansion were rare, references to African science—or natural philoso-
phy, as it was usually called in this period—were virtually nonexistent.
Most accounts contained rather extensive descriptions of African re-
ligious beliefs, rituals, and practice of sorcery, all of which tended to be
dismissed as superstition. But other than scattered asides about their
rudimentary knowledge of medicine and arithmetic,34 the only assess-
ments made of the Africans’ understanding of the natural world were
generalizations such as that offered by Peter Heylyn, who declared in
1639 that the inhabitants of “Nigritarum . . . doe almost want the use
of reason, most alienate from the dexterity of wit; and all arts and
sciences.”85 Except in the Muslim areas in the western savanna and on
the east coast, there were no indigenous written sources that travelers
could use to study African thought at any level. Some Europeans appar-
ently assumed that the absence of literacy meant an absence of both
scientific learning and philosophy or “higher” religion.8¢ This assump-
tion proved to be a major liability for the Africans, especially when
European writers contrasted their lack of written languages with the
existence of ancient Indian, Chinese and other Asian texts. Literacy itself
came to be regarded as a major attribute of civilized societies, and edu-
cated Europeans increasingly viewed illiterate black Africans as peoples
sunk in ignorance and superstition, devoid of any learning that might
be instructive for the Europeans themselves.87 Yet there were many
early observers who did not necessarily equate intellectual potential with

83Semedo, Renowned Monarchy, pp. 27-28.

84See Saint-L6, Voyage du Cap Verd, pp. 27, 29—30; Maire, Voyage, pp. 59—60; Herbert,
Some Years Travel, p. 22; Marees, Beschryvinghe van Gunea, pp. 180—81; Jannequinn,
Voyage de Lybie, pp. 120-21; and Villault, Relation, pp. 45—48, 116.

85Peter Heylyn, Microcosmos: A Little Description of the Great World (Oxford, 1639), 719.

86Dapper, Africa, vol. 2, pp. 458—59; Boogaart, “Colour Prejudice,” pp. s2—53; “Letter
of Antoine Malfante,” in Crone, Voyages of Cadamosto, p. 89; Herbert, Some YearsTravel,
p. 22.

87For a discussion of the links between writing and civilization in the eighteenth
century, see Mercier, L’Afrique noire, pp. 80—82.
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literacy and learned writings. Though some, like Peter Heylyn, dis-
missed the Africans as brutes without “sense or reason,”8® numerous
travelers commented on the cleverness, lively intellect, and capacity for
reasoning of various sub-Saharan African peoples.??

In contrast to their sparse comments regarding the sciences in Africa,
European writers in the early centuries of expansion had a fair amount
to say about the state of natural philosophy in India and particularly
China. It is ironic that the strongest criticisms were directed against
Chinese scientific learning, which was, along with Indian and Islamic,
the most diversified and advanced among the civilizations beyond Eu-
rope. To a large degree, Chinese scientific thinking came in for the
heaviest criticism because Europeans knew, or thought they knew, the
most about it. Unlike the Africans, the Chinese had built up a large
corpus of written works on astronomy, mathematics, physics, medi-
cine, and other areas of natural philosophy. These were accessible to
European visitors once the Chinese language had been mastered, be-
cause the Chinese—unlike the Indians, who also possessed an extensive
scientific literature—made their treatises available to educated West-
erners. Beginning with Matteo Ricci in the 1590s, a succession of bril-
liant Jesuit missionaries, who resided for long periods at the Ming and
Qing courts at Beijing, mastered the Chinese language, and studied and
translated Chinese writings, including those in a variety of scientific
fields.”0

Though Jesuits and missionaries from other orders also made their
way to the Mughal court centers, and some acquired familiarity with
Persian and Urdu—the court and camp languages of the Mughal elite—
Indian treatises on scientific subjects were much less well known by
Europeans until the last decades of the eighteenth century. In part this
was because Indian, as distinct from Islamic, scientific writings were
predominantly Hindu and written in Sanskrit rather than the court lan-
guages. The Brahmin scholars who preserved and studied the Sanskrit
texts, whether on science or yogic mysticism, were wary of, if not

88Marmol, L’Afrique, p. 313; Mercier, L’Afrique noire, p. 15; and Dapper, Africa, vol. 2,

. 590.
P 89Saint-L6, Voyage du Cap Verd, p. 32; Cuvelier and Jadin, L’ancien Congo, p. 119;
Ouwinga, “Dutch Contribution,” pp. 122-23, 126; Joad de Barros, Asia, in Crone,
Voyages of Cadamosto, p. 120; and Villault, Relation, pp. 140—41.

9%0The best general accounts of the Jesuits and their work in China remain Arnold
Rowbotham; Missionary and Mandarin (Berkeley, Calif., 1942); and Virgile Pinot, La
Chine et la_formation de Vesprit philosophique en France (1640 -1740) (Paris, 1932). The recent
study by Jonathan Spence, The Memory Palace of Matteo Ricci, provides a fine account of
the background to and the first phase of the Jesuit mission.
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hostile to, the prospect of sharing India’s ancient wisdom with out-
siders. Their resistance was, of course, heightened by the attitude of the
Christian missionaries, who usually made no secret of their abhorrence
of Indian rituals and contempt for Indian religious beliefs. The more
tactful and tolerant Christian missionaries, most notably Roberto Di
Nobili, did study Indian languages and gain access to Indian texts (at
times provided by Indian converts or sympathetic pundits), but they
concentrated their efforts on religious works.?! Consequently, most of
what Europeans thought they knew about Indian science until the late
eighteenth century they had learned through the petusal of the astro-
nomical diagrams and computational tables of Hindu astrologers and
in conversation with Hindu or Muslim scholars, physicians, and—
regarding numbers, arithmetic and Indian methods of calculation—
merchants.?

Of all of the travelers to India in the early centuries of European
overseas expansion, none saw as clearly as Frangois Bernier beyond
the marble palaces and richly caparisoned elephants of the massive Mug-
hal armies to the underlying weaknesses of the empire which would lead
to its collapse in the first decades of the eighteenth century. Born in 1620
into a family of peasant-leaseholders in Anjou, Bernier proved to
be a clever student with remarkably varied interests. Capping a dis-
tinguished scholarly career, which included study with the famed
philosopher-scientist Pierre Gassendi, Bernier received a doctorate in
medicine in 1652. Six years later he embarked on a thirteen-year journey
that took him to much of the vast Indian subcontinent. He witnessed the
costly war among the four sons of Shah Jahan for the Mughal throne.
With a prophetic gift equal to that of the great nineteenth-century
French traveler Alexis de Tocqueville, Bernier commented on the
extremes of wealth and poverty, the political fissures and dynastic
squabbles, the stifling effects of despotic rule on commerce and manu-
facturing, and the religious divisions that were already undermining the
empire during Aurangzeb’s reign (1658—1707). During this period it
reached its greatest size and, in the eyes of most contemporary ob-
servers, the apex of its power and wealth. Bernier’s strictures of Mughal
political policies and economic practices were complemented by a cri-
tique of Indian scientific learning that was confined largely to medicine,
mathematics, and astronomy. It was, however—together with the ac-
count of another man of medicine, the surgeon John Fryer, whose years
of service with the English East India Company overlapped the last

91Vincent Cronin, Pearl to India: The Life of Robert Di Nobili (New York, 1959).
92Some of the Jesuits working in India were exceptions to this rule. See the Lettres
édifiantes citations in Chapter 2.
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years of Bernier’s travels in India—the most extensive European com-
mentary on Indian science before the end of the eighteenth century.

Bernier and Fryer had strong reservations about earlier travelers’
brief but generally positive assessments of Indian medical knowledge
and practices. Bernier conceded that Hindu physicians had achieved
some success with cures that stressed dietary restrictions, but he regret-
ted the fact that they never employed bleeding as part of their treat-
ment of illness. He claimed that Indian physicians knew nothing about
anatomy—which the Europeans had studied systematically since the
twelfth century®3>—and were unlikely to learn anything about it, since
the Hindus did not permit dissection. He added mockingly that their
ignorance did not prevent the Indians from pontificating on questions
like the number of veins in the body, which they set at §,000—“no
more, no less.”®* Fryer was even more extreme in his censure, finding
Hindu doctors poorly trained, untested, and unskilled in pharmacy,
anatomy, bleeding, and surgery. Fryer claimed that Indian physicians
only “pretended” to take the pulse of their patients and would have
nothing to do with urine samples, because bodily excretions were seen
as polluting.®>

Bernier had nothing to say about Hindu arithmetic, which perhaps
more than any other aspect of Indian learning had impressed earlier
European visitors; they had marveled at the ability of Indian merchants
and pundits to do complex calculations in their heads. Fryer commented
briefly on this skill and observed sardonically that the Indians did in fact
know arithmetic the best because after all it was the “most profitable” of
all disciplines.?® Neither Fryer nor any other European observer ap-
peared to be aware of the Indians’ considerable mathematical achieve-
ments or Europe’s debt to India in this field, beginning with the numer-
als, which had facilitated mathematical advances in Europe and thus
proved critical to the Scientific Revolution.®’

Bernier and Fryer both had a good deal more to say about Hindu
astronomy, which, they concurred, was sorely deficient compared to
European learning in this area. Once again, their views ran counter to
those of earlier travelers, who had stressed the great antiquity of Indian
astronomy and commented on the accuracy of the elaborate tables used

93Hall, Revolution in Science, p. 44.

94Bernier, Mogul Empire, pp. 338—39.

95Fryer, New Account, vol. 1, pp. 285—88.

%]bid., pp. 89—90; vol. 2, p. 103. For other expressions of this view, see Bowrey,
Geographical Account, p. 24; and Jean Tavernier, Travels in India (London, 1889), vol. 1, p.
161. ‘

97Crombie, Augustine to Galileo, vol. 2, pp. 131-35.
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by Hindu pundits to chart planetary movements and predict eclipses. %8
Bernier claimed that Indian predictions and calculations were much less
accurate than European ones; Fryer pointed out that most Indian schol-
ars were interested less in astronomy than in “judicial astrology” (the
casting of individual horoscopes) and magic. Both writers drew atten-
tion to the “ridiculous” myths by which Hindu and Muslim alike ex-
plained the occurrence of such phenomena as eclipses. Both delighted in
describing the panic and waves of pot-banging and ritual ablutions that
eclipses touched off among the Indian populace. But it is worth not-
ing that Bernier, displaying the penchant for relativism that became so
pronounced in the works of the eighteenth-century philosophes, also
heaped scorn on his fellow Frenchmen for a similar reaction, which he
had witnessed several years earlier.%?

As Bernier’s account perhaps best illustrates, early European ambiva-
lence toward Indian scientific learning had turned decidedly negative by
the last half of the seventeenth century. The compiler Olfert Dapper,
who put together a volume on India similar to his earlier one on Africa,
caught the mood when he stated categorically, and without a shred of
evidence, that the Hindus were “very ignorant in natural philosophy
and astronomy.” He added that the Hindus had utter contempt for
European astronomy, preferring instead to adhere “blindly to their ri-
diculous fables.”1% Dapper’s blanket dismissal of Indian scientific learn-
ing is all the more striking because his description of India as a whole
retained much of the sense of awe inspired in earlier writers by the size
and splendor of the Mughal empire.

Matteo Ricci, the Jesuit missionary who entered into the service of the
Ming emperors in the last years of the sixteenth century, recounted his
amazement at being regarded by the Chinese literati as a “prodigy of
science.”101 Their esteem “quite made him laugh,” for despite his work
in mathematics under the famed astronomer Christopher Klau, Ricci

98Pelsaert, Jahangir’s India, p. 77; Terry, Voyage to East-India, p. 23s; Ovington, Voyage
to Surat, p. 206.

9Bernier, Mogul Empire, p. 301—4, 339—40; Fryer, New Account, vol. 1, pp. 275~76;
vol. 2, pp. 102—-3.
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101Background on Ricci and the Jesuit mission is based primarily on Henri Bernard,
Matteo Ricci’s Scientific Contribution to China (Peking, 1935); Spence, Memory Palace;
George Harris, “The Mission of Matteo Ricci, S.J.,” Monumenta Serica 25 (1966), 1-168;
and Rowbotham, Missionary and Mandarin.
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felt himself to be poorly educated in the sciences. He had missed Archi-
medes and algebra but had studied arithmetic, geography, geometry,
astronomy, and perspective at the Jesuit Collegio Romano, where these
subjects had been a standard part of the curriculum since the 1560s. He
confessed that he knew little of astronomy beyond the techniques of
charting the paths of the planets, predicting eclipses, and correcting
calendars; and he played down his aptitude for mathematics, even
though his fellow students had dubbed him “the mathematician.” Yet
the Chinese, he mused, persisted in treating him as an authority on all
sorts of scientific questions, from those dealing with astronomy and
calendar adjustment to the particulars of mapmaking and clock repair.

Like almost all early European visitors to China, Ricci greatly ad-
mired Chinese society and was highly impressed by the size and power
of the Ming empire, where he lived from 1582 until his death nearly
thirty years later. Initially he too formed a high estimate of Chinese
scientific abilities; after witnessing court scholars correctly predict the
timing of two eclipses in 1583, he exclaimed that the Chinese were
“very learned” in medicine, mathematics, astronomy, the “science” of
morals, and the mechanical arts. Ricci found it remarkable that Chinese
views on many scientific subjects were similar to those of European
thinkers, even though there had been little contact between the two
civilizations. His subsequent studies of Chinese learning, however, both
during the long years he waited anxiously at Macau to be called to
Beijing and after he had arrived at the Ming court, led to a gradual but
definite revision of his earlier views on the state of the sciences in China.
But like virtually all his contemporaries, Ricci retained a high estimate
of Chinese civilization as a whole.

After mastering Chinese and exploring Chinese learning in texts and
through long discussions with Chinese scholars, Ricci arrived at a view
of Chinese scientific knowledge that concurred with many of the earlier
criticisms offered by the Spanish friars Martin da Rada and Gaspar da
Cruz. Though one might well question their claims to familiarity with
the necessary Chinese texts, both Da Rada and Da Cruz, after generally
praising what they had seen in their travels through China, charged that
its scientific works and education contained (in the words of Da Rada)
“nothing to get hold of.”192 Like Da Rada, Da Cruz, and most early
writers, Ricci retained a favorable view of Chinese medicine.193 He also

102Da Rada, “Narrative,” pp. 261, 295-96; Gaspar da Cruz, “Treatise in Which the
Things of China Are Related . . . ,” in Boxer, South China, pp. 212—16; and Lach, Asia,
vol. 1, pt. 2, pp. 782-83.

103Semedo, Renowned Monarchy, pp. 56—57; Kircher, “Antiquities,” p. 83; Nieuhoff,
Embassy, p. 162.
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recognized that Chinese astronomy was ancient and not without value.
But Ricci’s astronomical calculations and his work on the official
Chinese calendar, which were so critical to his and later Jesuits’ positions
at the court, made him increasingly aware of the mistakes and areas of
complete ignorance in the texts championed by the Chinese scholars
who were vying with Ricci and his successors for the emperor’s favor.
Ricci and later Jesuit scholars discovered that similar errors in Chinese
thinking and lacunae in Chinese knowledge were to be found in mathe-
matics, geography, physics, and other fields. The Jesuit scholars also
considered the instruments the Chinese had devised for astronomical
observation, timekeeping, and navigation clearly inferior to those de-
veloped in Europe. By the mid-seventeenth century, as Alvarez Se-
medo’s History of the Great and Renowned Monarchy of China demon-
strates, Chinese grammar, logic, and rhetoric were also under assault. 104

In contrast to the Europeans’ view of Indian responses and later ste-
reotypes of xenophobic Chinese mandarins, there was praise from a
number of travelers and missionaries in the early centuries of expansion
for Chinese receptivity to Western scientific learning. Indeed, the Jesuits
were well aware that it was their scientific skills that gave them what-
ever influence they enjoyed with a succession of Ming and Manchu
emperors. That influence in turn allowed them to keep alive the hope
that the interest of the Chinese in European ideas about the natural
world would eventually lead to their acceptance of Christian beliefs
about the supernatural.

Scientific and Technological Convergence and the First
Hierarchies of Humankind

Although the exchanges in this period between scientists and the
artisans who were responsible for many of Europe’s early technological
advances were much more haphazard and far less frequent than in the
eighteenth century and later, there were many instances of collaboration
between the two. It is not my intent to become involved in the extended
and sometimes heated debate that has developed over the magnitude and
significance of these exchanges.!> But the correspondence between

104Semedo, Renowned Monarchy, p. s1; Louis J. Gallagher, ed., China in the Sixteenth
Century: The Journals of Matthew Ricci, 1583—1610 (New York, 1953), pp. 325—26;
Spence, Memory Palace, pp. 145—49; and Rachel Attwater, Adam Schall: A Jesuit at the
Court of China, 1592—1666 (London, 1963), pp. 16—20, 43—47, $3—56, 60~61, 121, 149—
$0.
105For discussions of differing positions in the debate, see Peter Mathias, “Who Un-
bound Prometheus? Science and Technical Change, 1600-1800,” and A. R. Hall, “Sci-
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areas of endeavor where science and technology converged in the first
centuries of expansion and fields in which Europeans perceived major
differences between their own acomplishments and those of non-
Western peoples suggests a pattern of importance to the issues explored
in this book. As we have already seen, early European travelers repeat-
edly noted the superiority of their instruments, whether nautical or
astronomical, over those of any of the peoples they encountered over-
seas. It is not coincidental that some of the most critical innovations
during the early centuries of expansion were in instrumentation and
toolmaking. Equally noteworthy is the fact that many of these break-
throughs involved exchanges between artisans and scientists, or in-
ventions by men whose work, like Galileo’s, included both scientific
investigation and technological innovation. Except for advances in navi-
gational devices, which were vital to exploration, innovations in instru-
mentation were modest until the late fifteenth and early sixteenth cen-
turies, when watches came into use, and lathes and refined screws were
developed. Beginning with the odometer in the 1520s, a wide range of
key instruments appeared: the single and later the compound micro-
scope (1590s and 1650s respectively), the telescope (1608), the ther-
mometer (1592), the barometer (1643), the air pump (1650s), and de-
vices for reading the pulse rate (early 1600s).1%6 By the seventeenth
century the better informed travelers were clearly aware of this flurry of
innovation and the advantages it had given Europe in scientific explora-
tion and in the production of key mechanical devices ranging from
firearms to clocks.

The Europeans’ recognition of the superiority of their precision tools
and instruments was connected to a further and more fundamental reve-
lation. European travelers and missionaries began to sense that even
their ways of thinking and perceiving the world were fundamentally
different from those of any of the peoples they encountered overseas.
Perhaps the most striking examples of this realization were linked to
changing European approaches to time and space. As David Landes has
recently shown, calendar inaccuracies and the need to regulate monas-
tic routines had led medieval scholars and artisans to take a strong

ence, Technology, and Utopia in the Seventeenth Century,” both in Mathias, ed., Science
and Society 1600—1900 (Cambridge, Eng., 1972); Boas, Scientific Renaissance, chap. 7; Nef,
Material World, pp. 35—40, 278-81, 318-25; Crombie, Augustine to Galileo, vol. 1, pp.
18384, vol. 2, pp. 133—34, 298; Clark, Science and Social Welfare, pp. 9-11, 14, 19—22,
76—82; and Margaret Jacob, The Cultural Meaning of the Scientific Revolution (New York,
1987).

106Hall, Revolution in Science, pp. 248—54; and Silvio Berdini and Derek de Solla Price,
“Instrumentation,” in Melvin Kranzberg and Carroll J. Pursell, Jr., eds., Technology in
Western Civilisation (London, 1967), vol. 1, pp. 168-87.
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interest in the measurement of time.%7 The effort to measure and record
accurately the passage of time generated a variety of devices to perform
these tasks. Of these, clocks proved the most efficient. By the fifteenth
and sixteenth centuries considerable numbers of Europeans, particu-
larly those living in urban areas and engaged in textile production or
commerce, had undergone the profound reorientation of time percep-
tion that the spread of public and, later, private clocks had effected.
Personal and social activities, especially those related to work and mar-
ket exchanges, were increasingly regulated by manufactured, secularly
oriented machines rather than natural rhythms or religious and ritual
cycles.108

A surprising number of European travelers commented on the lack
of a similar machine-regulated time sense among the peoples they
contacted overseas. European writers stressed that the Africans had no
instruments for measuring time and only the most primitive of natural
gauges, such as planting and harvest cycles or the phases of the moon.109
Merchants and missionaries reported that both the Chinese and the
Indians had abstract units and mechanical devices by which to measure
the passage of time, but most writers found them crude and inaccurate
in comparison with European gauges and clocks. The most detailed
critiques of Asian time-measuring devices can be found in the writings
of Ricci and his successor missionaries at the Chinese court, who judged
Chinese instruments for both astronomy and timekeeping excessive-
ly complex, hopelessly antiquated, and exceedingly unreliable. Jesuit
scholars and other visitors also complajned that the Chinese could not
run or repair, much less manufacture, Western timepieces, samples of
which had been sent to China as gifts for prominent officials or for the
emperors themselves. 110 Though the lack of accurate timepieces in civi-
lizations as ancient and as highly developed as China and India suggested
a very different approach to time from that becoming dominant in
urban Europe, travelers in the early centuries of expansion made a good
deal less of this contrast than writers in the nineteenth century, when the

107David Landes, Revolution in Time (Cambridge, Mass. 1983), pp. 58—66.

108]bid, pp. 89—90; Le Goff, Time, Work, and Culture, pp. 35—37, 43—52. For a percep-
tive comparison of Europe and China, see Louis Dermigny, La Chine et I’Occident: Le
commerce d Canton au XVIIle siécle, 1719—1833 (Paris, 1964), vol. 1, pp. 45—47.

109Fernandes, Description, p. 101; Pigafetta, Kingdom of the Congo, p. 61; and Dapper,
Africa, vol. 2, p. 398.

110 andes, Revolution in Time, chap. 2; Gallagher, China, pp. 23, 168; Carlo Cipolla,
Clocks and Culture, 1300-1700 (New York, 1967), pp. 80—-92; Nieuhoff, Embassy, pp.
166—68; Kircher, “Antiquities,” p. 65; and Lewis Le Comte, Memoirs and Remarks Made
in Above Ten Years Travels through the Empire of China (London, 1737), pp. 117-18, 304.
For Indian parallels, see Ogilby, Asia, p. 119; Ovington, Voyage to Surat, p. 166; and
Fryer, New Account, vol. 2, p. 92.
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Industrial Revolution had further transformed Western perceptions of
time.

Leonardo da Vinci once declared that painting, like all the other sci-
ences, must be based on mathematics.!!! His view of the interdepen-
dence of art, mathematics, and the study of anatomy reflects the degree
to which artistic production was shaped by developments in a number
of scientific fields. Much has been written for a popular audience about
the quest for visual accuracy that drove Michelangelo and Leonardo to
dissect cadavers. In fact, a broader science-derived stress on careful em-
pirical observation and realistic representation was a major concern of
virtually all major Renaissance artists. Renaissance painters were also
heavily dependent on mathematical formulas and concepts in their ef-
forts to produce works reflecting three dimensions, to render depth and
perspective convincingly. They drew on geometry in their attempts to
capture a true sense of space, volume, and mass and on optics to high-
light the contrasts between light and shadow.!12

These developments appear to have had little effect on travelers to
Africa, whose rare comments on African art appear only with reference
to African idolatry or religious rituals. Perhaps even more than later
European observers, they considered African art too primitive, gro-
tesque, and alien to be compared seriously with their own?113 But Euro-
pean visitors to Asia devoted considerable attention to the painting and
sculpture of India, China, Japan, and other societies. In fact, the interest
in Western art on the part of some of the Mughal as well as the Ming and
Qing emperors led to the dispatch of painters associated with the mis-
sionary effort at each court. Many of the Jesuit scholars who resided in
Delhi or Beijing also dabbled in art (or music), in addition to their work
in optics, astronomy, and mechanics.114 The responses of such men as
Ricci and Giovanni Ghirardini, an Italian artist who visited China at the
end of the seventeenth century, indicate an early perception of funda-
mental differences in European and Asian approaches to art and space
itself. Europeans found the Indians and Chinese talented at decoration

111M, Kline, “Painting and Perspective,” in Hugh Kearney, ed., Science and Change,
1500—1700 (London, 1971), pp. 24—25.

112]bid.; Herbert Butterfield, “Renaissance Art and Modern Science,” in Kearney,
Science and Change, pp. 7-15; Crombie, Augustine to Galileo, vol. 2, pp. 273—7s; and
Giorgio de Santillana, “The Role of Art in the Scientific Renaissance,” in Marshall
Claget, ed., Critical Problems in the History of Science (Madison, Wis., 1959), pp. 33—65.

1130n the neglect of African art by Dutch travelers in general, see Boogaart, “Colour
Prejudice,” p. 53.

114Bernard, Ricci’s Scientific Contribution, pp. 31, 74; F. S. Feuillet de Conches, “Les
peintres européens en Chine et les peintres chinois,” Revue contemporaine 25 (1856), 219—
20; Pinot, La Chine, pp. 21—24; and Giovanni Ghirardini, Relation du voyage fait d la
Chine. . . (Paris, 1700), p. 14.
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and design, expert at rendering plants and animals, and often imagina-
tive in their use of colors. But they felt that none of the Asians had a
sense of perspective or proportion. They believed that the Indians and
Chinese were ignorant of the technique of chiaroscuro and that Asians
could not begin to match European artists in the realistic depiction of
human anatomy.1>

An incident related by Ghirardini perhaps best illustrates the chasm of
incomprehension that was opening ever wider between Chinese and
European approaches to art and underlying conceptions of space. The
emperor had commissioned Ghirardini to paint a grand mural with
colonnaded buildings. When the court officials viewed the finished
product, they were at-first “stupefied” and concluded that Ghirardini
had summoned up diabolical forces to create a scene that looked so real.
On discovering that the mural was but a trompe-I’oeil, Ghirardini re-
ported, the officials exclaimed that it was “contrary to nature” to depict
distances where none really existed. However much the artist may have
exaggerated the Chinese scholar-officials’ reaction, apparently the em-
peror shared their disapproval, for Western painters at the Qing court
were increasingly forced to adopt Chinese techniques. Chiaroscuro,
perspective, and other European innovations exercised little influence
on Chinese painting for the remainder of the Manchu period.116

The Europeans’ awareness of differences in space perception was also
evidenced in their reactions to African and Asian modes of measuring
distances and their approach to geography in general. Most Europeans
continued like the rest of humankind to measure distance on the basis of
human dimensions (hand, foot, and the like) or activities (a day’s jour-
ney) and were oblivious to standards beyond those specific to their
home parish or county.''? But educated Europeans, drawing on ad-
vances in mathematics, instrumentation, and astronomy, had begun to
make maps and charts and to impose standards of measurement that
would radically transform the Western concept of space. An awareness
of these developments is reflected in the view of early travelers that the
Africans were ignorant of geography and that they lacked maps, direc-
tion-finding instruments, and standard units by which to measure dis-
tances.118

In contrast to observers in India, who made little mention of map-

115Gallagher, China, pp. 21—-22; Ghirardini, Relation du voyage, p. 79; Semedo, Re-
nowned Monarchy, p. 56; and Grueber, Voyage a la Chine, p. 8.

116This incident and its long-term effects on Chinese painting are discussed in Feuillet,
“Les peintres,” pp. 224—26.

117Mandrou, Modern France, pp. 66—67.

118Pjgafetta, Kingdom of the Congo, p. 111; Crone, Voyages of Cadamosto, p. s1; Pereira,
Esmeraldo, p. 79.
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making or geographical learning in this era,!!® the Jesuit scholars in
China were disconcerted to find such an advanced civilization so back-
ward in basic geography, despite its long-established tradition of map-
making, overseas navigation, and astronomical study. As a number of
writers observed, the Chinese possessed rather accurate maps of the
provinces of their own kingdom, but their conceptions of the world
beyond China bordered on the absurd. According to the Jesuit ob-
servers, the Chinese held to the notion—then rejected by all but the
most unenlightened of Europe’s scholars—that the earth was flat and
square. They positioned China in the very center of this square, viewing
it as a large land mass surrounded by much smaller islands representing
the other lands that were known to the Chinese. Matteo Ricci did add
that though they were originally deeply disturbed by China’s much
reduced and peripheral position on European world maps and globes,
some court scholars admitted after careful study that these were superior
to their own ideographic representations (comparable to the so-called
“TO” maps of medieval Europe).12° Significantly, Ricci also noted that
European maps appeared to reassure inquisitive Chinese officials because
they showed such a great distance separating China from Europe.12!

Although science and technology were far less important than re-
ligion or sociopolitical organization in shaping European attitudes to-
ward African and Asian peoples in the early centuries of overseas expan-
sion, as aspects of material culture they contributed significantly to
varying European perceptions of the level of development attained by
different non-Western cultures. Scale and degree of complexity, insofar
as European travelers were able to determine the latter, counted for a
great deal in European assessments, whether these attributes were man-
ifested in far-flung imperial bureaucracies or walled cities and irrigation
works. Religion, as we have seen, was a vital point of reference for
virtually all European observers. But, with such rare exceptions as the
Ethiopians, all overseas peoples shared in European eyes the onus of
being non-Christian. European writers did identify differing degrees of
heathen depravity, but these were more difficult to substantiate and
compare than the quality of housing, the size of ships, and the volume of
trade. Idolatry was idolatry; the devil allegedly being worshipped was
the same in Benin and Gujarat.

Thus, it was differences in material culture—which included science

119Though there are brief references to Indian precision in measuring distances in
Mundy, Travels, pp. 66—67; and Ovington, Voyage to Surat, p. 116.

120Lloyd Brown, The Story of Maps (Boston, 1949), esp. pp. 94—100.

121Gallagher, China, pp. 165—69; Bernard, Ricci’s Scientific Contribution, p. 63; Kircher,
“Antiquities”, pp. 65—66.
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and technology in the view of many travelers and missionaries—that
had the most to do with the emergence of a hierarchy of non-Western
peoples that began to take shape in the minds of European observers
from the very first decades of expansion. This hierarchy was not as
explicitly delineated as it would be in the eighteenth century, when
classification was the rage; nor was it as hard and fixed as it would
become in the writings of racist writers, especially in the nineteenth
century. Nonetheless, the basis for the arguments and schemas of later
writers had begun to be formulated. India and especially China had
clearly impressed European visitors more than the cultures they con-
tacted in Africa. Though all would subsequently be devalued in relation
to Europe, this ranking of non-Western societies by level of develop-
ment—China, India, Africa—opersisted, with rare exceptions, well into
the twentieth century.

The differences in early overall assessments of African, Indian, and
Chinese societies also have bearing on the long-standing debate over the
origins of European racist attitudes toward the Africans. In the early
centuries of expansion Europeans rarely resorted to racial explanations
for differences in social or cultural development between themselves and
the Africans, or between the Chinese or Indians and the Africans.122 If
early writers sought to account for these differences (and often they
were content merely to describe them), they favored environmental
explanations and those that stressed such perceived cultural differences
as the presence or absence of Christianity. The latter were unabashedly
ethnocentric but not racist. Early European travelers often commented
on the color or described the physical appearance of the peoples they
contacted. But my reading of a large number of accounts by individuals
of varying nationalities indicates that color and physical features have
been unduly stressed by some of the authors engaged in the debate over
the origins of racism.23 It is true that some writers equated blackness

122Proto-racial speculations can be found in the suggestions of such thinkers as Isaac de
la Peyére (1594—1676), who proposed multiple creations—including a pre-Adamite one—
to explain extreme differences in human types. See Hodgen, Early Anthropology, pp. 230,
273, 275—77.

123See esp. Winthrop D. Jordan, White over Black: American Attitudes towards the Negro,
1550—1812 (New York, 1968), chap. 1, in which religion and nudity are discussed, but
the centrality of color and other physical differences is stressed. Jordan limits himself to
English sources and within those to Shakespeare’s writings and a handful of travel ac-
counts drawn mainly (and selectively) from Hakluyt’s collection. For other recent au-
thors who share Jordan’s views, again largely on the basis of their reading of Shakespeare
rather than the travel literature, see James Walvin, Black and White (London, 1973), pp.
19—26; Anthony J. Barker, The African Link (London, 1978), pp. 42—44; Philip Mason,
Prospero’s Magic: Some Thoughts on Class and Race (London, 1962), pp. 54-74, 77, 99, 122—
23; G. K. Hunter, “Elizabethans and Foreigners,” Shakespeare Survey 17 (1964), 37—52;
and Leslie A. Fiedler, The Stranger in Shakespeare (London, 1972).
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or, less commonly, wiry hair and flat noses with savagery and bes-
tiality,124 but a far larger number simply observed that the Africans
were dark-skinned, just as travelers in Asia noted that the Indians had
“dusky” or “tawny” skin. In the latter case there is no suggestion that
complexion had anything to do with the level of development of the
peoples in question.!?> On the contrary, on the basis of the accounts I
have consulted, I would argue that there are at least as many travelers
who praise the Africans’ physical appearance or link mention of their
dark skin to positive assessments of African intelligence and other abil-
ities as those who associate dark skin with degradation.126

A number of authors found black preferable to brown or “olive.”
Cadamosto, for example, spoke more highly of the “well-formed and
large” bodies of the peoples on the “black side” of the Senegal River
than of the “small, lean, brownish” peoples of the desert, and Duarte
Pereira observed that the lighter-skinned peoples of the Cape of Good
Hope region (the Khoikhoi?) were savages compared to the darker
Wolofs and Mandingos.1?” Though it has been established that in medi-
eval Europe generally and Elizabethan England in particular the color
black was associated with unpleasant things like dirt, death, and Sa-
tan,128 early travelers rarely expressed these sorts of connections. In fact,
travelers of allegedly unremitting ethnocentrism!?? displayed a much
more heightened sensitivity to African disdain for their pale or pink skin
than have the present-day authors who argue for a universal prefer-
ence for the color white.1?® Some travelers reported meeting Africans

124For examples, see Bergeron, Les voyages fameux, pp. 13, 16, 22; Herbert, Some Years
Travel, pp. 9, 16; and Pigafetta, Kingdom of the Congo, pp. 118, 120. Some travelers, (e.g.,
Jacques le Maire, Voyage, pp. 36, s1—52), found the Africans comely but lacking in
intelligence. Among recent studies, see David Brian Davis, The Problem of Slavery in
Western Culture (Ithaca, 1966), p. 447; and A. R. Russell-Wood, “Iberian Expansion and
the Issue of Black Slavery,” American Historical Review 83/1 (1978), 38—39.

125Barbosa, Book, p. 8; Jannequinn, Voyage de Lybie, p. 19; Jobson, Golden Trade, p. 51;
and Fernandes, Description, p. 17.

126See Fernandes, Description, p. 47; Jobson, Golden Trade, p. 45; Maire, Voyage, p. 36;
Dapper, Africa, p. 598; Marees, Beschryvinghe van Gunea, pp. 28—29; Ovington, Voyage to
Surat, p. 47; Ouwinga, “Dutch Contribution,” pp. 113, 134—36; Boogaart, “Colour
Prejudice,” p. 46; Broeke, Reizen, pp. 13, 66; and Davis, Problem of Slavery, pp. 448—50.

127Pereira, Esmeraldo, p. 154; Crone, Voyages of Cadamosto, p. 28.

128Jordan, White over Black, pp. 7-8; Walvin, Black and White, pp. 24—25; Don Allen,
“Symbolic Color,” Philological Quarterly 15 (1936), 8i—92; and Caroline E. Spurgeon,
Shakespeare’s Imagery and What It Tells Us (Boston, 1958), esp. pp. 64—66. As Hoffman
points out (Le négre romantique, pp. 16—18) and I have tried to show, these vague negative
associations were counterbalanced by positive images of the black Africans linked to the
legendary Prester John and the “Ethiopian” among the Magi.

129K atherine George, “The Civilized West Looks at Primitive Africa, 1400-1800: A
Study in Ethnocentrism,” Isis (1958), 62—72.

130Harold R. Isaacs, “Blackness and Whiteness,” Encounter 21/2 (1963), 8—21; P. J.
Heather, “Color Symbolism,” Folk-Lore 59 (1948), 165—83; and Kenneth Gergen, “The
Significance of Skin Color in Human Relations,” Daedalus 96/2 (1969), 390—406.
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who depicted the devil as white and believed the light-skinned Euro-
peans to be monsters, while Jan Linschoten related that the Africans
believed themselves to be the proper color and whites counterfeit copies
of humans.13! Early European observers did not know African lan-
guages or customs sufficiently to understand that the Ibo, for example,
referred to leprosy in polite speech as “the white skin”, 132 and no writer,
as far as I am aware, realized before the late eighteenth century that
white is associated with death and mourning in many Asian cultures. 33
Nonetheless, only the most arrogant and insensitive of European trav-
elers had illusions about African and Asian admiration for their physical
appearance.

Although many authors in recent decades have stressed color or phys-
ical differences in accounting for the origins of racial prejudice, my
reading of early travel narratives suggests that interpretations emphasiz-
ing the social and historical contexts in which racist attitudes emerge
may be nearer the mark. One side of this contextual approach, which
has been ably studied, focuses on the slave trade and the conditions
under which Africans were transported and employed as forced labor in
the New World or enslaved within parts of Africa itself.13* Another
side, which has received less attention, involves European perceptions
of Africans living in their own societies and cultures. It is clear that early
European travelers found African cultures much less developed than the
Indian or Chinese in virtually all institutions and endeavors, from politi-
cal systems and marriage customs to handicraft manufacturing and con-
ceptions of the supernatural or of time and space. The fact that the
peoples of Africa and the New World came to be perceived as sav-

131Despite his emphasis on physical differences as the key to unfavorable English views
of the Africans in this period, Jordan concedes that many travelers were aware of the
Africans’ preference for their own dark skin and some visitors averred that the Africans
associated white skin with the devil (White over Black, pp. 9—11). For evidence from
sixteenth- and seventeenth-century accounts, see “Letter of Antoine Malfante,” in Crone,
Voyages of Cadamosto, p. 89; Heylyn, Microcosmos, p. 678; Jan Huyghén von Linschoten,
Voyage to the East Indies (London, 1885), vol. 1, p. 271; Boogaart, “Colour Prejudice,” p.
4s; and Bitterli, Schwarzen Africaners, p. 50. For negative Indian responses to pale Euro-
peans, see Careri in Sen, Indian Travels, p. 246; and Edward Terry, “A Relation of a
Voyage to the Eastern Indies,” in S. Purchas, Purchas, His Pilgrims (London, 1625), pt. 2,
p- 1473.

132Chinua Achebe, Things Fall Apart (Greenwich, Conn., 1959), p. 71I.

133Abbé Grosier, A General Description of China (London, 1788), vol. 2, p. 301.

134For an overview of this approach, see George M. Fredrickson, “Toward a Social
Interpretation of the Development of American Racism,” in Nathan I. Huggins, Martin
Kilson, and Daniel M. Fox, Key Issues in the Afro-American Experience (New York, 1971),
pp- 240-54; and for an application of it to South Africa and the United States,
Fredrickson, White Supremacy (Oxford, 1981). See also earlier essays by Carl Degler in
Comparative Studies in Society and History 2 (1959); Oscar and Mary Handlin in William and
Mary Quarterly 7 (1950); and Edmund S. Morgan in American Slavery: American Freedom
(New York, 1975), chap. 16.
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ages, 13> while those of India and China were considered as civilized as
the Europeans themselves, is indicative of the gulf that had already
opened, not just between Europeans and Africans but also between
Africans and Asians in the European mind. European categorizations of
some peoples as savages or barbarians and others as civilized had much
less to do with narcissistic disdain for extreme differences in physical
appearance than with ethnocentric perceptions of levels of sophistication
in social organization and cultural development generally. The roles of
science and technology in shaping these perceptions were secondary;
they were facets of assessments of the material culture of non-Western
peoples as a whole. But tools and cannons and conceptions of space and
time were for many early European observers among the most tangible
means of distinguishing civilized peoples from savages and barbarians.

135W. G. L. Randles, L’image du sud-est Africain dans la littérature européenne au XVlIe
siécle (Lisbon, 1959), pp. 151—54; Hodgen, Early Anthropology, pp. 195—201; 315, 361—65;
and Boogaart, “Colour Prejudice,” pp. 46, 53—54.



CHAPTER 2

The Ascendancy of Science:
Shifting Views of Non-Western Peoples
in the Era of the Enlightenment

N THE last decades of the seventeenth and the first half of the
Ieighteenth century, the curiosity of small circles of missionaries
and scholars, sea captains and merchants about the new worlds discov-
ered by European overseas exploration swelled into a passion for news
of expeditions to “exotic” lands and information about the institutions,
customs, and beliefs of non-Western peoples. Travel accounts, imagin-
ary as well as real,? enjoyed a popularity among western Europe’s stead-
ily growing educated classes unequaled in any other era. As Robin
Hallett has observed, only theological works were in greater demand; he
estimates, for example, that four times as many books were published
on Africa between 1700 and 1750 as in all of the seventeenth century.?
But more than quantitative increase distinguished the travel and mis-
sionary accounts of this period from earlier works of this genre. They
were on the whole more informed and detailed, more accepting of
cultural differences between Europeans and overseas peoples, and less
judgmental than earlier writings. In addition, the meaning of travel

1Daniel Defoe’s Robinson Crusoe (1719) is perhaps the most famous work of this imag-
inative genre. For a survey of its French counterparts, see Geoffroy Atkinson, The
Extraordinary Voyage in French Literature from 1700 to 1720 (Paris, 1922).

2Robin Hallet, The Penetration of Africa (New York, 1965), pp. 39, 137, 146. For more
detailed discussions of the boom in travel literature in various national settings, see Pierre
Martino, L’Orient dans la littérature francaise au XVIle et au XVIIle siécle (Paris, 1906), pp.
39~40, $3—60; and Norman Hampson, The Enlightenment (New York, 1982), pp. 7I,
106—7. The cosmopolitan spirit of the age was nicely expressed by Samuel Johnson in his
1759 fantasy account of Ethiopia, The History of Rasselas, Prince of Abyssinia (in Shorter
Novels: Eighteenth Century, London, 1930, p. 25). In response to a question from the
prince, the poet-philosopher Imlac, replies, “We grow more happy as our minds take a
wider range.”
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literature and the uses to which it was put were transformed in major
ways in the era of the Enlightenment. The earlier emphasis (understand-
able, given the ignorance of the Europeans and the accelerating pace at
which new lands were discovered) on gathering and disseminating in-
formation gave way to a focus on interpretation and application of the
accounts of overseas societies.

Although Jesuit letters and numerous travelers’ accounts were mined
for data, the eighteenth-century vision of non-Western societies was
molded, disputed, and revised primarily by writers in Europe itself.
These authors made selective and often highly questionable use of ma-
terials on overseas societies to construct models for Europeans to emu-
late, to buttress critiques of European beliefs and institutions, and to
provide ammunition for the philosophical and policy debates that raged
throughout the eighteenth century. Views of African culture, favorable
and-unfavorable, fueled the abolitionist assault on the slave trade and the
often equally vigorous counterthrusts of the pro-slavery party. Noble
savages, whether Amerindian, Tahitian, or (less commonly) African,
living an imagined idyllic existence in communion with nature and their
natural instincts, were fabricated to expose the decadence and corrup-
tion of an allegedly overdeveloped, suffocatingly mannered and refined
European civilization. Imaginary visitors from rival civilizations, such
as Montesquieu’s Persian travelers and Horace Walpole’s Chinese phi-
losopher, provided superb vehicles for social satire and political com-
mentary.

Voltaire, whose wide-ranging genius epitomized the age, made ex-
tensive use of accounts of Chinese and to a lesser extent Indian culture,
freely acknowledging his debt to Jesuit writings on both civilizations.
Though these writings were perhaps the best informed of the period,
they were heavily influenced by the Jesuit missionaries’ need to defend
their strategies of proselytization against the bitter denunciations of their
Franciscaii and especially their Dominican rivals.3 Voltaire freely re-
fashioned the already distorted images of China and India that emerged
from the Lettres édifiantes (see below) and J. B. Du Halde’s monumental
history of China to suit his own designs as polemicist, philosopher,
historian, and man of letters. On the basis of highly suspect evidence he
exaggerated the antiquity of the Indian and Chinese civilizations in order
to cast doubt on Judeo-Christian chronologies. He also refashioned the

3Virgile Pinot, La Chine et la formation de esprit philosophique en France, 1640—1740
(Paris, 1932), remains the best account of these struggles in China and Siam. For India,
see Vincent Cronin, Pearl to India: The Life of Robert Di Nobili (New York, 1958).
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monistic Hindu concept of the divinity into a God very like that of the
Deists.4

Voltaire’s practices were widely adopted by lesser writers such as N.
Le Clerc, who went so far as to “invent” a work on physics by an
imaginary disciple of Confucius, intended to spur on the reform efforts
of a Russian nobleman.5 In the last decades of the century, images of
China and India varied widely, depending on whether they were being
championed as model states by the Physiocrats and defended by the
Orientalists or excoriated for excessive bureaucracy and commercial
restrictions by Captain Anson and Laurent Lange and for corrupt in-
stitutions and wicked superstitions by the Ultilitarians and Evangelicals.
Whatever side of a debate they were on, philosophes and government
officials alike reshaped the available facts to suit their own arguments
and policies.

Whether fashioned by philosophes in Europe or travelers and mis-
sionaries in foreign lands, the varied and often contradictory images of
African and Asian peoples and cultures that vied for acceptance by the
educated classes in the eighteenth century were much more influenced
by scientific standards than European attitudes had been in the first
centuries of expansion. The many scientific breakthroughs that culmi-
nated in Isaac Newton’s experiments and writings on optics, mechanics,
and mathematics in the last decades of the seventeenth century left little
doubt among the educated that a decisive break with the past had oc-

“curred. This realization appeared to be repeatedly confirmed by the less
spectacular but numerous and important scientific discoveries of the
eighteenth century.®

Widely discussed and debated in England soon after their publication,
Newton’s works were also known to small circles of French, German,
and Dutch thinkers, including such prominent figures as Huygens and
Leibniz, from the 1670s onward. During the first decades of the eigh-
teenth century, the power of the Newtonian combination of empiricism
and the application of mathematics to scientific questions became in-

4Antonin Debidour, “L’indianisme de Voltaire,” Revue de littérature comparée 4 (1924),
28, 35—40; Pinot, La Chine, pp. 314—27; Basil Guy, The French Image of China before and
after Voltaire (Geneva, 1963), pp. 242—44.

5Etiemble, “De la pensée chinoise aux ‘philosophes’ frangais,” Revue de littérature com-
parée 30 (1956), 468. For additional examples, see Guy, French Image of China, pp. 431~
32.

SFor a veritable catalogue of scientific discoveries in the eighteenth century, see A.
Wolf, A History of Science, Technology, and Philosophy in the 18th Century, vol. 1 (New
York, 1952). For a discussion of the philosophes’ awareness of the radical transformations
wrought by scientific developments, see Ernst Cassirer, The Philosophy of the Enlighten-
ment (Princeton, N.]., 1968), esp. pp. 3—5, 9—I2.
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creasingly apparent to scholars both in England and on the Continent.
From the first 'years of the century, French savants had traveled to
England to observe first-hand the nation that had produced Newton as
well as Locke and Boyle. The implications of Newton’s work for the
Cartesian system of natural philosophy were widely argued, and such
scholars as Malebranche and his disciples struggled to reconcile the theo-
ries of Descartes with Newtonian findings. Voltaire’s Letters on the
English Nation (1734) and Elements of Newton’s Philosophy (1738), along
with Maupertuis’s Discourse on the Shape of the Stars (1732), led to Conti-
nental recognition of Newton’s work beyond the circles of scientists and
philosophes where it was already familiar. By the late 1730s Francesco
Algarotti’s Newtonianism for the Ladies and similar works were popu-
larizing the empirical and mathematical approach to scientific thinking
and disseminating a sense of the unprecedented nature of Europe’s
achievements in the sciences.”

The philosophes’ awareness of the magnitude of the changes set in
motion by discoveries in the sciences and their centrality to intellectual
discourse in the eighteenth century is vividly summarized in the follow-
ing passage from the Elements of Philosophy by Jean d’Alembert. As one
of the original editors of the Encyclopédie, that mammoth compendium
of eighteenth-century knowledge, D’Alembert was in a superb position
to judge.

Natural science from day to day accumulates new riches. Geome-
try, by extending its limits, has borne its torch into the regions of
physical science which lay nearest at hand. The true system of the
world has been recognized. . . . In short, from the earth to Saturn,
from the history of the heavens to that of insects, natural philoso-
phy has been revolutionized; and nearly all fields of knowledge
have assumed new forms. . . . the discovery and application of a
new method of philosophizing, the kind of enthusiasm which ac-
companies discoveries, a certain exaltation of ideas which the spec-
tacle of the universe produces in us; all these causes have brought
about a lively fermentation of minds. Spreading throughout nature
in all directions, this fermentation has swept with a sort of violence
everything before it which stood in its way, like a river which has
burst its dams.8

7In recent years the early views of Pierre Brunet on the dissemination of Newton’s
ideas and methodology have been considerably revised. This summary of Newton’s
reception on the continent is based primarily on Henry Guerlac, Newton on the Continent
(Ithaca, 1981); A. R. Hall, “Newton in France: A New View,” History of Science 13
(1975), 233-50.

8Quoted in Cassirer, Philosophy of the Enlightenment, pp. 46—47.
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The circle of potential readers for works dealing with the new discov-
eries was admittedly small, as evidenced by Edmund Burke’s famous
estimate that as late as 1789 “serious readers” in England totaled only
about 80,000 persons.® Limited access to education, especially advanced
education, and the high cost of books kept the audience for scholarly
scientific works much smaller than the readership of satirical pamphlets
or low-brow romances. Yet the publication of relatively inexpensive
popular encyclopedias that sold in the hundreds of thousands, the estab-
lishment of lending libraries, and the proliferation of literary societies as
well as salons and the better sorts of coffeehouses, which became centers
for intellectual exchange, spread the new learning to a readership that
expanded remarkably over the course of the century. The high level of
participation by amateur experimenters and collectors in the scientific
endeavors of this period and the persistence of a common culture that
encompassed both the sciences and the fine arts meant that scientific
knowledge was, as D. G. Charlton put it, “a subject of deep interest to
the educated public as a whole, not an esoteric mystery as it has increas-
ingly become.”0 Physicians, for example, who made up a substantial
portion of the nonspecialist investigators who had dominated scientific
inquiry for centuries, conversed in the same salons and debated in the
same societies as the leading philosophers and writers of the day. Often,
as in the case of Quesnay, Jaucourt, and La Mettrie, physicians were
themselves influential philosophes.

Lawyers, physicians, bureaucrats, merchants, clerks, and even skilled
artisans joined the nobility and clergy as avid readers of both popu-
larized accounts of scientific investigations and narratives of the discov-
ery of the world beyond Europe. The two kinds of works combined to
reinforce the rather impressionistic claims of writers like Bernier and
Fryer that the Europeans had advanced far beyond all other peoples and
civilizations in the sciences. They had explored realms, posed questions,
and gained knowledge of the natural world that was unimaginable for
the priests and scholar-administrators of other civilizations. The im-
provements that such popularizers as Jean Fernel and Jan Stradanus had
celebrated in the mid-sixteenth century were increasingly viewed as

9Peter Gay, The Enlightenment: An Interpretation (London, 1979), vol. 2, pp. s9-60. The
following discussion on the development of the channels through which ideas spread in
the eighteenth century is based on ibid., pp. §8-69, and vol. 1, pp. 176—78; John Lough,
An Introduction to Eighteenth Century France (New York, 1960), chap. 7; Robert Darnton,
The Literary Underground of the Old Regime (Cambridge, Mass., 1982), pp. 25, 135—47,
173—83; Hampson, Enlightenment, pp. 152—53; and A. R. Hall, The Revolution in Science,
1500—1750 (London, 1983), pp. 230-35.

10D. G. Charlton, New Images of the Natural in France (Cambridge, Eng., 1984), pp. 66—
67, 79-
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unique to Europe.1! This sense of Europe’s singularity is vividly cap-
tured in the response of the pilgrim-poet Imlac to the questions of the
Ethiopian prince who is the protagonist of Samuel Johnson’s 1759 no-
vella, The History of Rasselas:

In enumerating the particular comforts of life, we shall find many
advantages on the side of the Europeans. They cure wounds and
diseases with which we languish and perish. We suffer inclemen-
eies of weather which they can obviate. They have engines for the
dispatch of many laborious works, which we must perform by
manual industry. There is such communication between distant
places, that one friend can hardly be said to be absent from an-
other. Their policy removes all public inconveniences; they have
roads cut through their mountains, and bridges laid upon their
rivers. And, if we descend to the privacies of life, their habitations
are more commodious, and their possessions are more secure.!?

More significantly perhaps for the thinkers of an age that so revered
classical learning, especially that of the Romans,3 eighteenth-century
Europeans were confident that largely because of advances in the sci-
ences they had surpassed all other civilizations, past or present. The
controversy between the defenders of ancient learning and the advocates
of modern thought, which had been a central intellectual concern in the
seventeenth century, ended with a decisive victory for the “Moderns.”
The widely held scholastic conviction, that medieval scholars were no
more than dwarfs who stood on the shoulders of the classical giants, was
revived but with a crucial difference: eighteenth-century thinkers such
as Bernard Fontenelle, the great French popularizer of scientific ideas
and long-time secretary of the Académie des Sciences, emphasized the
greater distance that the Moderns could see from their perch on the
shoulders of the colossi of antiquity, particularly in the realm of natural
philosophy.14

11See the discussion of Fernel’s De Abditis Rerum Causis (1548) in Charles Sherrington,
The Endeavour of Jean Fernel (Cambridge, Eng., 1946), pp. 16—17; and the engravings of
Stradanus’s Nova Reperta (c. 1590) that were reprinted by the Burndy Library (Norwalk,
Conn.) in 1954.

2Johnson, Shorter Novels, p. 25.

13Gay, The Enlightenment, vol. 1, chap. 2.

14Hans Baron (“The Querelle of the Ancients and Moderns as a Problem for Renais-
sance Scholarship,” in P. O. Kristeller and P. P. Weiner, eds., Renaissance Essays [New
York, 1968], pp. 95—114), emphasizes the earlier shift to this view on the part of some
Renaissance thinkers who were impressed with the quickening pace of invention and
overseas discovery as well as the beginnings of the Scientific Revolution. On Fontenelle,
see L. Marsak, Bernard de Fontenelle: The Idea of Science in the French Enlightenment (Phila-
delphia, 1959), esp. pp. 10-12, 46—49; and Gay, The Enlightenment, vol. 2, pp. 124—25.
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The influence of scientific thinking on the writers who shaped Euro-
pean attitudes toward non-Western cultures in the eighteenth century
was manifested in a variety of ways. The accounts of overseas travelers
took on added importance as one form of the empirical evidence that
eighteenth-century thinkers were convinced would enable them to un-
dertake the “scientific” study of human societies.!> Travelers such as G.
de la Galaisiére le Gentil and Michael Adanson prided themselves on
their membership in or contacts with prominent members of the Aca-
démie des Sciences, and participants in the Jesuit mission to China were
often corresponding members. Galaisiére traveled primarily to make
astronomical observations from various locations overseas; Adanson
(more typically) filled the account of his trip to Senegal with detailed
descriptions of geology, and flora and fauna, astronomical observations,
and temperature readings. In the letters of savants such as J. S. Bailly
and Voltaire and missionaries such as Dominique Parennin, frequent
comparisons were made between the scientific achievements of the Eu-
ropeans and those of the Indians and Chinese. Sir William Jones, who
played a pivotal role in the European discovery of Asian learning in the
late eighteenth century, was considered a “man disciplined in the school
of science” by his early nineteenth-century biographer, Lord Teign-
mouth. Jones, whose father was a tutor in mathematics and a friend of
Newton and Halley, read widely in chemistry and medicine throughout
his life. Both in England and while he was in India in the service of the
East India Company, Jones assiduously collected botanical specimens
and recorded astronomical observations, in addition to displaying profi-
ciency in several branches of mathematics.16

References to the specific findings and general achievements of Euro-
pean scientists abound in the works of the French philosophes who
evaluated Indian and Chinese scientific learning (still broadly defined to
include such subjects as grammar and ethics)!? throughout the early

15For discussions of the Enlightenment emphasis on empiricism and experiment, see
Gay, The Enlightenment, vol. 1, pp. 135, 141-42; Gladys Bryson, Man and Society: The
Scottish Inquiry of the Eighteenth Century (Princeton, N.J., 1945), pp. 21-22, 27; Cassirer,
Philosophy of the Enlightenment, pp. 10—11, 42, 46; and Hampson, Enlightenment, pp. 84—
85s.
16G. de la Galaisiére le Gentil, Voyage dans les mers de ’Inde, 1761~1769 (Paris, 1779),
title page and intro.; Michael Adanson, A Voyage to Senegal (London, 1759), pp. 4, 19—
20, 154—55, 235, 253; M. D. Mairan, Lettres au R. P. Parennin contenant diverses questions
sur la Chine (Paris, 1770), esp. 7-13, 60—61; Jean-Sylvain Bailly, Lettres sur Porigine des
sciences et sur celle des peuples de I’Asie (Paris, 1777); Lord Teignmouth’s biography of Sir
William Jones in Jones, Works (London, 1807), esp. vol. 1, pp. 204—52, and vol. 2, 29sff.;
S. N. Mukherjee, Sir William Jones (Cambridge, Eng., 1968), pp. 17-18; and Guerlac,
Newton, pp. 104-—5.

17Bryson, Man and Society, pp. 15—17; G. N. Clark, Science and Social Welfare in the Age
of Newton (Oxford, 1937), pp. 118—19. For examples from the Enlightenment era, see R.
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decades of the eighteenth century. Comparisons of ideas in astronomy,
mathematics, and medicine in Europe and Asia also held a prominent
place in the writings of the British Orientalists, who sought to make
Indian scientific learning known to Western scholars at the end of the
century. Some travelers challenged the findings of European scientists
on the basis of their overseas observations. Paul Isert, for example, was
certain that the specimens of flora and fauna he had examined in Africa
would pose serious problems for the classification schemes proposed by
biologists and zoologists who had not traveled outside of Europe.!8

Often, topics of special concern to overseas observers were influenced
by recent advances in Europe. The increased length of many travelers’
discussions of medical diagnosis and treatment in non-European lands
provides a case in point. Though mortality rates at all social levels in
Europe remained appallingly high by modern standards, and quacks of
many varieties continued to pass as healers, the eighteenth century did
witness significant advances in medicine. These included the brilliant
work done in anatomy and physiology by such physicians as Giovanni
Morgagni, the liberation of surgeons from the barbers’ guilds in Eng-
land and France in the 1740s, and increased efforts to legislate proper
training and licensing for practicing physicians. The century-long strug-
gle to rid Europe of the scourge of smallpox was reflected in detailed
accounts of Asian immunization techniques. The attention given by -
European travelers in this era to Indian and Chinese learning in mathe-
matics also increased dramatically, reflecting the essential roles that the
various branches of mathematics had played in the Scientific Revolution
of the seventeenth century. European commentary on Asian physics and
chemistry, by contrast, in which advances had been more modest and
theoretical propositions were less secure (as evidenced by the wide-
spread acceptance of Stahl’s phlogiston explanation for fire until late in
the century),!® was for the most part vague and superficial. Travelers’
observations about these nascent disciplines usually amounted to little
more than bald assertions that non-European peoples knew little or
nothing about them.

P. Intorcetta’s La science des chinois (Paris, 1673), which is largely on politics and moral
philosophy; the discussions of Asian “sciences” in the Lettres édifiantes cited in n. 30
below; and Sir Williamn Jones’s lectures on the sciences in Asia (see nn. 78, 88).

18Paul Isert, Voyages en Guinée et dans les Iles Caraibes en Amerique (Paris, 1793), pp. 53,
60. For other references to scientific work, see Dominique Lamiral, L’Afrique et le peuple
affriquain (Paris, 1789), p. 101; and Thomas Winterbottom, An Account of the Native
Affricans in the Neighborhood of Sierre Leone (London, 1803), vol. 1, pp. 198—99, 207, and
vol. 2, pp. 254—56, 275-77.

19Stephen Mason, A History of the Sciences (New York, 1962), chap. 26; and D. S. L.
Cardwell, The Organisation of Science in England (London, 1972), pp. 16—17.



The Ascendancy of Science [ 77

Many eighteenth-century writers on non-Western societies claimed
that their observations and conclusions had been based on research con-
ducted according to scientific standards. Voltaire, for example, aspired
to scientific accuracy in his writing of history and his research into the
antiquity of Indian astronomy and Chinese civilization.?? Edward Long
and Charles White sought to give scientific respectability to their dis-
courses on African or “Negro” inferiority through references to the
purported laws of breeding and propagation, the use of such (ele-
mentary) scientific terminology as genus and species, and exercises (of
differing degrees of sophistication) in comparative anatomy. Though
what were held to be scientific techniques for ranking the varieties of
humankind were not widely employed or accepted until the nineteenth
century, such writers as Long and White demonstrated what potent
weapons allegedly scientific investigations and findings might be in ar-
guing the case for white superiority.

Even though the pace of invention accelerated rapidly in the eigh-
teenth century, technological achievement was far less important than
scientific advance in shaping European attitudes toward African and
Asian societies. The “cluster of innovations”?! central to the process that
has come to be known as the Industrial Revolution—from Newcomen’s
steam engine (1712) and Kay’s flying shuttle (1733) to Arkwright’s “wa-
ter frame” spinning jenny (1769) and Watt’s improved steam engine
(1776)—was devised for the most part by eighteenth-century artisans
and engineers. New machines and sources of power made it both possi-
ble and increasingly profitable to concentrate production in factories,
though the bulk of the nonagrarian laboring force even in nations as
advanced as Britain and France was employed in households and small
workshops until well into the nineteenth century.?2 The tools employed
by these artisans changed little in most forms of manufactu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>