
man is his "constant need for progress." 
Destinations that progress leads to 

must also, I think, be explored if the 
history of technology is to be more 
than an exercise in antiquarian descrip- 
tion or an uncritical celebration of the 
single-valued progress implied just 
above. Daumas says specifically that 
his volumes are intended only to de- 
scribe; political, social, and economic 
context is mentioned only when "in- 
dispensable." Surely he must be aware 
that the assumptions he and his col- 
laborators make regarding the nature 
and importance of political, social, and 
economic context cannot help coloring 
their criteria for success, progress, im- 
portance, and other attributes of the 
technical developments they describe. 
A shift in point of view may even 
switch cause and effect. Context is not 
only indispensable but in fact unavoid- 
able. History is not science. Better, 
then, that the reader be reminded fre- 
quently and explicitly of the assump- 
tions surrounding the history of tech- 
nology that he reads. 

It ought to be possible to combine 
accurate technical description and an 
analysis of the relationships between 
technical alternatives and the dynamic 
situations of men in history. The gen- 
eral historian or any other reader of 
these books hardly needs 12 pages on 
Papin, but he is entitled to an explana- 
tion that will enable him to appreciate 
the technical alternatives that were open 
to Papin and the further possibilities 
that they opened for those who followed 
him. If the reader knows nothing of the 
technical milieu, he can only perpetuate 
the myth of a logical and rational pat- 
tern of technological development. 

Perhaps the most important lesson 
to be learned from technical under- 
standing would be the absence of an 
expected cause-effect relationship. The 
logical decision-making process of the 
technologist exists largely in his imag- 
ination, and his resemblance to the 
economic model of man is hard to 
maintain in the face of his enthusiasms 
and his loyalties. Historians of science 
have scuttled the stereotype of a scien- 
tific method leading inexorably in only 
one possible direction. Historians of 
technology may, one hopes, contribute 
to undermining our world view that 
sees technology as a benign social 
determinant that can be neither crit- 
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Intercultural History 
Clerks and Craftsmen in China and the 
West. Lectures and Addresses on the His- 
tory of Science and Technology. JOSEPH 
NEEDHAM. Based largely on collaborative 
work with Wang Ling, Lu Gwei-Djen, and 
Ho Ping-Yii. Cambridge University Press, 
New York, 1970. xx + 472 pp. + plates. 
$22.50. 

In the 1940's Joseph Needham 
abandoned a distinguished career in 
the biological sciences. As the 1970's 
open, he is without doubt the world's 
greatest intercultural historian. One 
may-indeed, one must-disagree with 
him on some details, but no contro- 
versy can dim the majesty of the task 
which he has set for himself. His 
massive Science and Civilisation in 
China (nearly half of its planned 12 
volumes have been published) deals 
not only with China's very considerable 
achievements in technology and science 
but also with the radiation of these 
achievements to the rest of Asia and 
to the West. But these great systematic 
tomes are formidable even for spe- 
cialists. 

Fortunately Needham has now be- 

gun to gather, revise, and republish 
the many less formal addresses and 
papers which are partial sketches or 

by-products of his great work. Here 
his thinking is much more accessible: 
indeed, the fluidity of the lecture form, 
and Needham's artful way with words, 
make the casual reading of this book 
a delight. To pick it up is to join one 
of our century's remarkable minds as 
it ranges the whole of Eurasia and the 
millennia of history. It is also to learn 
to share Needham's moral commit- 
ment to studies which "may turn out 
to be a contribution not only to ob- 
jective history, but also to the cause 
of international understanding and 
friendship." 

The items assembled here are an 
intellectual smorgasbord. The essay on 
"The translation of old Chinese scien- 
tific and technical texts" is a revelation 
of the linguistic difficulties surrounding 
Needham's enterprise. "The earliest 
snow crystal observations" demon- 
strates that long before Albertus Mag- 
nus first pointed in the West to the 
geometry of these crystals the Chinese 
were familiar with it. Nowhere does 
the amazing empirical skill of the 
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Chinese tradition emerge more lumi- 

nously than in Needham's discussion 
of "Proto-endocrinology in medieval 
China": it is startling to learn of the 
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extraction of male and female sex 
hormones from urine for pharmaceu- 
tical purposes, the early use of iodine- 
rich seaweed as a cure for goiter, and 
the intelligent efforts to aid diabetics. 
The metallurgy of iron and steel, 
Chinese clockwork, Chinese contribu- 
tions to shipbuilding and the nautical 
arts which in the 15th century enabled 
great fleets to sail as far as Africa, 
the origins of chain suspension bridges, 
"The pre-natal history of the steam- 
engine," and much else are here to 
expand our horizons of both time and 
space. And always there is Needham's 
insistence on "The unity of science: 
Asia's indispensable contribution." As 
the astronauts look back at our small 
terrestrial globe and perceive it as a 
unit, so will Needham's readers. 

LYNN WHITE, JR. 

Department of History, 
University of California, Los Angeles 

East and West 
Western Medical Pioneers in Feudal 
Japan. JOHN Z. BOWERS. Published for the 
Josiah Macy, Jr., Foundation by the Johns 
Hopkins Press, Baltimore; 1970. xvi + 
248 pp., illus. $8.95. 

Dawn of Western Science in Japan: Ran- 
gaku Kotohajime. GENPAKU SUGITA. 
Translated from the Japanese by Ryozo 
Matsumoto, supervised by Tomio Ogata. 
Hokuseido Press, Tokyo, 1969. xii + 74 
pp., illus. 400 yen. 

John Z. Bowers spent a year and a 
half as a visiting professor on the 
faculty of medicine of the Kyoto Na- 
tional University. After his return from 
Japan he published an important histori- 
cal study entitled Medical Education in 
Japan (Harper and Row, 1965), which 
actually deals with the sequence of for- 
eign medical systems imported into, and 
absorbed by, Japan and with a great 
many extraordinary personalities who 
were involved in this educational trans- 
fer. Now, in Western Medical Pioneers 
in Feudal Japan, Bowers devotes a com- 

plete volume to the first importation of 
Western medicine into Japan. 

Western medicine was not the first 
foreign medical system to be adopted 
by the Japanese, who had begun their 
art of healing with the adaptation of 
Chinese ideologies and practices. Hence, 
in order to set the stage, Bowers pre- 
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sents in his new book a chapter on 
"Medicine before the Dutch." This 
brief chapter deals in an all too cursory 
manner with the more than 1000 years 
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Illustrations from Western Medical Pioneers in Feudal Japan. (Left) A Japanese doctor on his way to visit a patient. He is followed by an attendant who carries a case of instruments. [From a drawing made by Keisai Kugawata in the middle of the Edo period, 1616- 
1867, reproduced by courtesy of CIBA Symposia] (Right) "Porch scene, Nagasaki. A Hollander dividing his attention be- tween a geisha and sake, yet watching Deshima." When foreigners were excluded from Japan in 1636, the Dutch were permitted to remain on the islet of Deshima, which thus became an important point of entry for Western ideas into Japan. [From the author's collectionl 

of Korean, Chinese, and Portuguese 
influences which preceded the arrival 
of the Dutch East India Company. 

But although medicine in Japan still 
retains some vestiges of Chinese in- 
fluence, which Bowers prefers to call 
Chung-I, it is the European physicians 
who were attached to the small Dutch 
trade settlement on the island of De- 
shima, near Nagasaki, who are remem- 
bered gratefully by the Japanese, and 
these men become the heroes of Bow- 
ers's new volume. Of the five physicians 
who served the Dutch East India Com- 
pany in Japan, only two were natives of 
Holland; one was a Swede by birth, and 
the other two were of German origin. 
These three last-mentioned men did the 
most for the mutual discovery of Eu- 
rope and Japan, and also had the 
most adventuresome lives and left the 
most important documents of their 
Japanse explorations. Engelbert Kaemp- 
fer's superb History of Japan (1777) 
contains a narrative of his own origins 
and travels to and in Japan; Thunberg 
kept a meticulous diary in which he 
recorded his observations; and Philipp 
Franz von Siebold left his famous nar- 
rative, Nippon (1897), which was pub- 
lished posthumously by his sons. In or- 
der to connect the impressions recorded 
by these men with those he had gained 
during his own stay in Japan, Bowers 
traveled to their places of birth in 
8 MAY 1970 

search of additional documentation. As 
a result of these thorough studies, we 
find in Western Medical Pioneers in 
Feudal Japan sketches of five great 
personalities, rather than of merely ad- 
venturous physicians. They were am- 
bassadors of culture and goodwill in 
the best sense of the word, able to con- 
vey superior medical practices to Japan 
while retaining their grateful curiosity 
in every new experience that was af- 
forded them by their stay there. In re- 
turn for transmitting their knowledge 
to Japan, they brought back to Europe 
a glimpse of the beauty of Japan, its 
ancient culture and traditions, before it 
had been affected and altered by its 
contact with the West, and it is Bowers's 
merit to have brought before us his own 
affectionate narrative of these extraor- 
dinary men. 

It is a curious coincidence that the 
publicaion of Bowers's book was pre- 
ceded by but a few months by the ap- 
pearance of another, much smaller, vol- 
ume on a related subject, entitled 
Dawn of Western Science in Japan: 
Rangaku Kotohajime, by Genpaku 
Sugita. This book, which was prepared 
for publication by two distinguished 
Japanese scientists, differs from that of 
Bowers in that it does not deal with 
the personalities who imported Euro- 
pean science into Japan but concen- 
trates upon the man who made it pos- 

sible for the Japanese to make use of 
this knowledge. It is the autobiographi- 
cal story of Genpaku Sugita (1733- 
1817), a Japanese physician trained in 
the Chinese medical classics, who was 
puzzled by the extreme differences he 
found between the scant illustrations of 
Chinese anatomological texts and those 
of Dutch origin. To resolve the contra- 
dictions he found, he decided to make 
a detailed comparison between the 
familiar Chinese texts and the anatom- 
ical tables of Johann Adam Kulmus 
(1734), which had happened to come 
into his hands. In order to carry out 
this unusual scheme, he had to obtain 
the Shogun's permission to transgress 
the Japanese interdicts inherent in the 
laws of National Isolation and to study 
the written form of Dutch, which was 
somewhat known in spoken form. Gen- 
paku Sugita was joined in the venture 
by another physician, Ry6taku Maeno, 
and together they worked their way 
through this totally unfamiliar Dutch 
text. In the process, Rangaku, that is, 
"Dutch learning," found its entrance 
into Japan; and intellectually, at least, 
the period of National Isolation had 
ended. 

In their idiomatic and highly enter- 
taining translation of Genpaku Sugita's 
report, Ry6oz Matsumoto and Tomio 
Ogata take us through all the follow- 
ing stages of Dutch medical learning 
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in Japan, and we find mention of a 
great many subsequent Japanese phy- 
sicians who elaborated in practice and 
theory upon the earliest Dutch transla- 
tion. Genpaku Sugita's narrative takes 
us from 1765 to 1815, and thus the 
period it covers coincides with the hey- 
day of Western medical influence m 
Japan. 

Both books here reviewed are at- 
tractively bound in red and well illus- 
trated. Together they furnish a thor- 
ough insight into the longest and most 
important period of Japanese medicine, 
when East and West first came to know 
each other and to exchange ideas and 
established a contact which was to per- 
sist to the present day. 

ILZA VEITH 
Department of the History of Health 
Sciences, University of California 
Medical Center, San Francisco 

Curative Practices 
American Indian Medicine. VIRGIL J. 
VOGEL. University of Oklahoma Press, 
Norman, 1970. xx + 588 pp. + plates. 
$12.50. Civilization of the American In- 
dian Series, vol. 95. 

The value of Vogel's large volume 
on American Indian medicine lies 
more in its compilation than in its 
interpretation. A historian, the author 
has extracted from travelers' accounts, 
reports of botanists, researches of eth- 
nologists and physicians, and various 
other sources a vast amount of infor- 
mation on Indian therapeutic methods 
and agents and has organized these 
data helpfully. Most useful is an alpha- 
betical appendix by common plant 
name giving information about some 
170 botanicals used as drugs by In- 
dians dwelling north of Mexico, bo- 
tanicals which at one time or an- 
other were official in the Pharmacopeia 
of the United States or the National 
Formulary. Briefer information is pro- 
vided on some four dozen other drugs 
that became official that were intro- 
duced into medical use by Latin Amer- 
ican Indians. An index of both com- 
mon and botanical names permits easy 
access to desired data. 

Vogel disavows the task of evaluat- 
ing the efficacy of Indian medicine, 
yet this is obviously the theme that 
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ing the efficacy of Indian medicine, 
yet this is obviously the theme that 
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cause for wonder" how many botani- 
cals the Indians learned to use cor- 
rectly. While recognizing the healing 
power of nature, the placebo effect, 
and wrong diagnosis as possibilities 
underlying alleged cures reported by 
lay observers, Vogel recites so many 
cure stories that the weight of his em- 
phasis seems to overglorify Indian 
healing prowess. Nor is admission to 
earlier editions of the USP and NF 
quite the achievement that the tone 
of Vogel's writing implies. What this 
does reveal, of course, is the tremen- 
dous influence of Indian practice on 
white practice, a theme that Vogel 
develops well. Without Latin America, 
however, he is hard pressed to make 
the case his enthusiasm would wish for 
Indian contributions that today's scien- 
tific medicine would credit as valuable. 

Nor have "folk and native medi- 
cines . . . lost their old halo." Indian 
healers still dispense many of the crude 
drugs that Vogel discusses, sometimes 
from stores in the very shadow of met- 
ropolitan hospitals. 
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Although modestly describing his 
book as "an inquiry into early Ameri- 
ca," in reality Cassedy has carefully 
examined the sources of American his- 
tory and come up with an astonishing 
amount of information. From the be- 
ginning, colonial leaders recognized the 
need to collect vital statistics, to know 
the size of their population, and to use 
this information in determining policy. 
Familiar with the London bills of mor- 
tality and the system of parish registers, 
they understandably sought to duplicate 
them in the colonies. 

The most striking colonial innovation 
was a Massachusetts law in 1693 pro- 
viding for the civil registration of births, 
deaths, and marriages, a notable im- 
provement over the English system in 
which religious authorities recorded 
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frustrated. A scattered population, illit- 
erate town clerks, and religious objec- 
tions all reduced the effectiveness of 
colonial registration systems. In addi- 
tion, many colonists equated census 
taking with taxation and military duty. 
The perennial warfare had the inciden- 
tal result of promoting the collection 
of statistical data, since military service 
was a fact of life and muster rolls of 
the county militia were kept as a matter 
of course. 

The recurrent outbreaks of smallpox, 
yellow fever, and other epidemic diseas- 
es were another major stimulus to the 
gathering of vital statistics. As Cassedy 
indicates, smallpox, more than any other 
disease, occupied the attention of 18th- 
century Englishmen and led them to 
collect and analyze mortality figures on 
both sides of the Atlantic. The ubiqui- 
tous Cotton Mather deplored the lack 
of mathematical knowledge among phy- 
sicians, the one means, he thought, 
whereby they might discover the cause 
and cure of diseases. Mather was re- 
sponsible for introducing, in 1721, the 
practice of inoculaton for smallpox 
into the colonies. Attempting to justify 
his innovation by statistical evidence, 
Mather compared the deaths from 
smallpox among the inoculated with 
deaths among those who caught the 
disease under normal conditions. In 
experimenting with inoculation, he 
aroused the opposition of William 
Douglass, the best-trained physician in 
Boston. Although Douglass eventually 
accepted the practice, he accused Math- 
er of manipulating his figures. In glanc- 
ing back over the controversy years 
later, Douglass recognized that the 
chief weakness of the early inoculation 
statistics lay in the inadequacy of the 
sampling. In doing so, he became one 
of the first to recognize the law of 
large numbers. 

The American Revolution further 
stimulated an interest in demography. 
The rapidly growing population and 
wealth of the colonies inevitably invited 
comparisons with the home country, 
and for Englishmen who turned to 
demography it was clear that colonial 
claims to equality no longer could be 
ignored. The success of the Revolution 
gave the states a chance to revise their 
laws concerning vital statistics, but, 
Cassedy says, the opportunity was 
largely lost. The resulting hodgepodge 
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ignored. The success of the Revolution 
gave the states a chance to revise their 
laws concerning vital statistics, but, 
Cassedy says, the opportunity was 
largely lost. The resulting hodgepodge 
of registration laws set back the cause 
of American demography for many 
years. The one redeeming result of 
Independence was the enactment of a 
national census law. The census in 1790 
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