
"Max Delbruck conducting an informal lunch- 
time seminar in virology, ca. 1948." On moving 
to Caltech in 1947 Delbruck "after nearly a 
decade and a half of freelancing in biology . . . 
could at last set up a permanent phage center 
for research and training." He wrote to his 
mentor Niels Bohr, "I am very happy about this 
because it signals the completion of my meta- 
morphosis into a biologist, and because I be- 
lieve that Caltech in the coming years will be to 
biology what Manchester was to physics in the 
1910s." [From The Molecular Vision of Life; 
courtesy of the Rockefeller Archive Center] 

J. D. Bernal, and Dorothy Hodgkin (nee 
Crowfoot) discussed diketopiperazine-like 
ring structures in proteins, but Astbury's 
alpha-keratin structure was a folded chain, 
not a ring structure (the hexagonal folds 
were not closed by covalent bonds). In- 
deed, one feels that European scientists get 
short shrift in the book even when they find 
a mention. But Kay has her eye on more 
serious issues. Her analysis will provide a 
welcome resource for debates on the future 
development and application of the human 
genome project. There are those who feel 
that in our enthusiasm for genetic manipu- 
lation we are losing sight of the simple ways 
in which the quality of life of humanity can 
be improved. The publication of this book 
at a time when America is overhauling its 
health-care policy is opportune. 

Robert Olby 
Department of Philosophy, 

University of Leds, 
Leds L52 9JT, United Kingdom 

Efforts at Internationalism 

Denationalizing Science. The Contexts of 
International Scientific Practice. ELiSABETH 
CRAWFORD, TERRY SHINN, and SVERKER 
SORLIN, Eds. Kluwer, Norwell, MA, 1993. viii, 
301 pp., illus. $149. Sociology of the Sciences, 
vol. 16. From a conference, Abisko, Sweden, 
May 1991. 

In this volume the authors set out to ex- 
plore the "new" world of denationalized 

science. one different from the familiar one 
organized by and in nation-states. Defining 
"transnational science" as science involv- 
ing persons, funds, or equipment from more 
than one country, they examine its dimen- 
sions in nine case studies. 

In only one of the case studies does the 
author successfullv make the case that in- 
ternationalization has had substantial and 
definitive cognitive results in a given field. 
Abir-Am demonstrates not only that mo- 
lecular biology was a field that emerged in 
"international space" but that inhibiting 
factors were present in national scientific 
cultures that would have made its emer- 
gence difficult otherwise. Thus, to take one 
example, Watson and Crick were able to 
achieve a breakthrough only by escaping 
the ideological limitations of their own 
national schools: one school was limited to 
empirical x-ray work on protein structure 
and had no genetic input, whereas the 
other was limited to phage genetics, with 
no molecular input. 

Thus, according to Abir-Am, intema- 
tional space was required for suspending the 
conceptual control exercised by local or 
national traditions, locally sustained cultur- 
al bias, or institutionally induced prejudice 
(as in the case of the deprecation of bio- 
chemistry by phage geneticists). "Interna- 
tional space," she concludes, "thus enables 
the process of construction, validation and 
authoritv formation of transnational obiec- 
tives by creating social conditions which 
unlimit [sic] the range of human and mate- 
rial resources available within the subcul- 
ture of a given national research tradition 
and ~ractice." 

If molecular biology may be reckoned a 
proof of the positive action of internation- 
alism on scientific ideas, the other cases 
present a less clear profile. Elzinga's study of 
science in Antarctica shows that research 
agendas in that continent organized "by 
and for science" are more politically than 
scientifically dictated and that, in spite of 
an international bureaucratic superstructure 
to keep the research moving, what has 
resulted is less of an international effort 
rather than an example of "transnational 
collectivism." 

Fischedick and Shinn examine the earlv 
history of the International Phytogeo- 
graphic Excursions for evidence of dena- 
tionalization. What they find is that the 
participants in these studiously internation- 
al events all strove to push their national 
research programs and personal methodol- 
ogies, although a certain amount of termi- 
nological and conceptual standardization 
was achieved. Jamison, examining the 
emergence of systems ecology after World 
War 11, finds a British cognitive stream (the 
ecosystem concept) merging with German 
(systems theory) and Russian (economic 

planning) streams to produce a distinctive 
form of "scientific praxis" in the United 
States. The field was then diffused to Swe- 
den, where a climate receptive to environ- 
mental management favored its successful 
introduction. I am not convinced that the 
case has been made for a new world of 
science here; the diffusion of ideas has. after 
all, been a motor of cognitive change in 
science from antiquity on. 

Pa116 studies the way in which Hungary 
was implanted in the Soviet system of 
"World-Science" in an account that is a 
succinct and illuminating introduction to 
the Soviet scientific system. Here the prob- 
lem is that the institutional constraints 
were so great on Soviet bloc science, which 
lost its spontaneity and was run "along 
enforced lines," that one might well admit 
internationalism but wonder to what extent 
"science" was being done. That is, is sci- 
ence that has lost such basic structural 
features as peer review and most conven- 
tional modes of scientific communication 
and is embedded in a society that condemns 
"organized scepticism" really science? In 
anv case. as Pa116 shows. the international- 
ism of the Soviet system was of a limited 
and quirky nature. 

Krige's study of multinational physics at 
CERN gives a fascinating look at the way in 
which the conventional practice of physics 
has been altered to fit the technical speci- 
fications of high-energy physics. Here too, 
however, although it is clear that in social 
and institutional terms this is indeed a new 
world of international science, no case is 
made for any unusual cognitive dimension 
of this structure. 

Finally, Sorlin provides some prehistory 
of modem internationalism by looking at 
scientific travel in the Enlightenment, the 
age of Cook and La Pirouse. This travel was 
global, but-Sorlin asks-was it interna- 
tional! His hypothesis is that national in- 
terest, both military and mercantile, 
formed a synergetic combination with sci- 
ence to stimulate the great expeditions; but 
their internationalism was only a patina 
covering the dark ambitions of imperial and 
commercial rivalry, particularly between 
France and England. I think a somewhat 
different case can be made. to the effect 
that the cumulative results of successive 
expeditions produced an outcome whose 
whole was greater than its parts. One only 
has to observe Malaspina studying La Pi- 
rouse, La Pirouse perusing Cook, Cook 
puzzling over Bougainville's charts, and 
Bougainville reprising Wallis and Dampier 
to get the picture of a cognitively interre- 
lated international enterprise that tran- 
scended national agendas even against the 
will of the participants and that was more 
than "circumstantially transnational." 

Part of the problem with this otherwise 
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interesting volume is that there is not much 
agreement over what constitutes a national 
versus an international scientific program. 
Hoch and Platt in a study of migration of 
scientists get all tangled up in overdefining 
the terms. They conclude that distinctive 
migrants (that is, highly original scientists) 
bring their own ideas, whereas lesser lights 
bring "national" science. Thus (to intro- 
duce an example of my own) Einstein 
would not have represented German "na- 
tional" science in the United States, but his 
assistant Walther Meyer would have. Ein- 
stein, of course, was as much a bearer of 
German science, not to mention its profes- 
sional culture and the disci~linarv culture of 
German theoretical physics, as was Meyer. 
Internationalization in the context of this 
chapter simply means "diffusion," and the 
new term adds nothing to our understand- 
ing of this process. 

Although a case is certainly made here 
for an intensification of international and 
transnational scientific activity, it is not at 
all clear that it is. in the editors' words. 
"gaining the upper hand," particularly as 
regards the cognitive structure of science. 
Although the latter has had (putatively, at 
least) an international dimension since the 
Scientific Revolution, distinctive national 
and disciplinary cultures seem likely to 
structure scientific activity for a good time 
to come. 

Thomas F. Glick 
Department of History, 

Boston University, 
Boston, MA 022 15-1 403 

1 Vignettes: Design and Intervention 
Concentration on causation can resolve old misgivings about the term "natural 
selection". . . . A student today who objected that the term implicitly ascribes 
intentions to nature would likely be told that it is not the intentions alone of the 
human breeder that make her selective breeding causally efficacious in changing 
a herd or flock. If the farmer merely looks over the gate and intends then nothing 
happens; it is what she does physically, in separating certain animals or killing or 
castrating them or whatever, that makes the difference causally. The appropriate- 
ness of the term selection as applied to nature is, therefore, due not to any 
mimicking by nature of the farmer's intentions but to the occurrence in the wild of 
causal interventions that are equivalent in their consequences to the physical 
interventions the farmer makes in a physical course of events on the farm. 

-M. J .  S.  Hodge, in Keywords in Evolutionary Biology 
(Evelyn Fox Keller and Elisabeth A. Lloyd, Eds.; Harvard University Press) 

One afternoon, having landed far down the river with a companion and walked 
about through a quantity of Desmodium (marylandicum or rigidum, which have 
roundish joints) by the shore there, we found our pantaloons covered with its seeds 
to a remarkable and amusing degree. These green scale-like seeds densely 
covering and greening our legs. . . amounted to a kind of coat of mail. It was the 
event of our walk, and we were proud to wear this badge, regarding each other with 
a little envy from time to time, as if he were the most distinguished who had the 
most of them on his clothes. My companion betrayed a certain religion about it, for 
he said, reproving me, that he thought it would not be right to walk intentionally 
amid the Desmodium in order to get more of the ticks on us, nor yet to pick them 
off, but they must be carried about till they were rubbed off accidentally. The 
consequence was that when he reappeared for a walk a day or two after, his 
clothes were nearly as well covered as at first. I saw that Nature's design was 
furthered even by his superstition. 

-Henry D .  Thoreau, in Faith in a Seed: The Dispersion of Seeds and Other Late 
Natural History Writings (Bradley P. Dunn, Ed.; Island Press/Shearwater Books) 
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