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"The history of modern science," Harry 
Paul observes, "makes it clear that knowl- 
edge can be achieved only through the 
medium of some type of power, by the close 
alliance of scientists with the state while 
forging or maintaining their own cognitive 
and disciplinary identities" (p. 3). Building 
on this thesis, Paul sets out to show in the 
first of the two books reviewed here that 
today's world of "big science" in France did 
not emerge de novo after World War I1 but 
had been prepared from the 1860s on by the 
remarkable growth of French science and its 
relationship to the state and industry. 

In support of this thesis Paul ranges over a 
broad field of French scientific develoo- 
ment. Beginning with the faculties of sci- 
ence, he notes that in 1860 these were little 
more than 15 somnolent teaching and ex- 
amination institutes. During the early Third 
Republic, however, a half-hearted policy of 
decentralization, infusions of new state 
funds. and the ideal of research inspired bv 
competition with the hated ~ e r m k s  raised 
the faculties of science to new levels of vigor 
and scientific importance. Regional, munici- 
pal, and industrial support enabled many 
provincial faculties to create institutes and 
programs for teaching and research in ap- 
plied science. As the provincial faculties and 
the Sorbonne waxed in scientific impor- 
tance, and as the Museum of Natural His- 
tory, the Ecole Polytechnique, and the Col- 
lege de France underwent a comparative 
decline, the faculties of science assumed the 
leading research role by 1900. 

~ a u l  also examines relatively unexplored 
byways of French science, among them ma- 
rine biology, agricultural research, public 
health testing of foodstuffs, and funding 
mechanisms for research. As well, his inter- 
ests run to the ideolonical uses of science. " 
He examines the alleged connection be- 
tween positivism and French biology, the 
efforts of Catholic educational reformers to 
counteract perceived currents of anticlerical 
scientism, and the efforts of the Third Re- 
public "to concoct an ideological marriage" 
between democratic republicanism and sci- 

of French Science 
ence. None of these efforts were successful, 
in Paul's view; positivists, Marxists, Catho- 
lics, and republicans alike all found it diffi- 
cult "to squeeze much ideological sap out of 
science" (p. 6). 

The scooe and ambitions of Paul's book 
make for some problems in the narration. A 
torrent of information flows through its 
pages, sometimes obscuring the central 
themes. Paul intersoerses the flow with wit- 
ty asides and swift, mordant judgments, 
occasionally succumbing, however, to the 
temptation to submerge an issue in an epi- 
gram. The chief actor in Paul's work is 
Science: Science pursuing its sovereign 
course toward sophistication, specialization, 
and integration with industrial, military, and 
political power. This perspective lends a 
satirical, sometimes flippant, edge to Paul's 
handling of the human actors who tried to 
serve, exploit, or direct the growth of sci- 
ence; they emerge as figures in a Gallic 
comedy, pompously unaware of their epi- 
phenomenal roles. 

Mary Jo Nye adopts a very different narra- 
tive strategy in examining the provincial 
faculties of science between 1860 and 1930. 
She treats a limited number of faculties as 
case studies, presenting for each a general 
institutional survey coupled to an analysis of 
one central figure in the faculty. The ap- 
proach is brilliantly successful, yielding a 
fine integration of scientific biography, in- 
stitutional history, and internalist analysis. 
Her case studies include the faculty at Nan- 
cy, where faculty growth fed upon.the bitter 
rivalry with Germany and where the physi- 
cist RenC Blondlot precipitated the tragic 
scandal over N-rays. At Grenoble, with its 
vigorous promotibn of electrotechnology, 
Francois Raoult worked as the lonely pio- 
neer of physical chemistry in France. The 
vigorous-faculty at ~ou louse  boasted entre- 
preneur and chemist Paul Sabatier, a pious 
Catholic who fled the Parisian milieu of 
anticlericalism and materialistic positivism 
to find in the provinces the intellectual 
freedom and the material support necessary 
for this revolutionary work on organic catal- 
ysis. The dynamic science faculty at Lyon 
epitomized the fruitful union of academic, 
&dustrial, and municipal support for sci- 
ence. There worked chemist Victor Gri- 
gnard, who shared the Nobel Prize with 
Paul Sabatier in 1912 and led the French 
research on gas warfare during World War I. 
A counterpoint to these tales of provincial 
success was the stagnant and ingrown facul- 
ty of science at Bordeaux, where a fruitful 

ence never developed, in part owGg to the 
personality and intellectual presence of 
Pierre Duhem. 

On the persistent, larger questions of 
French science and its history, Paul and Nye 
differ only in emphasis. More decisively than 
Paul, Nye finds French science before World 
War I1 guilty of the old charge of overcen- 
tralization. The Parisian government dis- 
trusted the provincial faculties as hotbeds of 
catholicism, monarchism, and rightist poli- 
tics; it radically decreased its funding to 
provincial faculties in the 1890s; and it 
;ngineered measures after 1903 that effec- 
tively channeled research students into Paris 
and left the provinces a clientele of second- 
ary teachers, medical students, and engi- 
neers. Nye, however, strongly rejects the 
"centralization thesis" if it implies that impe- 
tus for change originated exclusively in the 
center; on the contrary, the provinces as 
much as or more than Paris were the centers 
of institutional and disciplinary innovation. 
They offered opportunities to mavericks and 
outsiders that were absent in Paris, as well as 
a favorable milieu for the creation of vigor- 
ous research schools. 

Paul and Nye agree that the close integra- 
tion of fundamental science with applied 
science that develooed in the ~rovincial fac- 
ulties (not in Paris) benefited scientific re- 
search in both areas in the decades before 
World War I. They reject the charge that the 
industrial orientation worked to-the detri- 
ment of pure scientific research, although 
they acknowledge that pure scientific work 
was declining in the prbvincia~ faculties by 
1925. Both are highly skeptical that German 
science was qualitatively superior to French 
achievement'; any ~ r e n c h  deficiency had 
mostly been made up by the end of the 19th 
century. For all these positions Nye and 
Paul are able to mobilize a persuasive mass 
of evidence. Their fine books provide fur- 
ther correction of the stereotypical image of 
French scientific institutions that has been 
long in vogue. 

R. STEVEN TURNER 
Department of History, 

University of New Brunnvick, Fredericton) 
New Brunnvick E3B 5A3, Canada 

Tales of Paleontology 

Kadimakara. Extinct Vertebrates of Australia. P. 
V. RICH and G. F. VAN TETS, Eds. Frank Knight, 
illustrator. Pioneer Design Studio, Victoria, Aus- 
tralia, 1985 (U.S. distributor, Australian Book 
Source, Davis, CA). 284 pp., illus. $45. 

"Kadiimakara," the rich bestiary of Austra- 
lian Aboriginals, is borrowed for this book's 
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"Removing overburden at the Law- 
son Ouarrv. Lake Palankarinna. 

Side and bottom views of the restored skeleton of 
Mkolania pbyceps, "consisting mainly of Austra- 
lian Museum specimen No. 57984, found in a 
swimming pool at Ocean View Guest House, 
Lord Howe Island. Length about 2 metres." 
Mciolania resembles the earliest turtles from the 
Triassic in having cervical ribs and a tail club, "but 
the grotesque development of cranial horns and 
similar excrescenses is a feature peculiar to the 
meiolaniids." [From E. S. Galkey's chapter in 
Kadimabara] 

title, where it denotes paleovertebrates from 
"down under." These two uses of the word 
may overlap, since some Abo mythology 
may be rooted in real encounters with giant 
marsupials such as Diptodon and mighty 
birds such as Genvmri. Their carbon dates 
are synchronous for at least 10,000 years; 
and the Tjapwurongs of western Victoria 
have a name, "mihirung," for gigantic birds 
from "the Dreamtime" when volcanoes were 
still active in that area. Interaction between 
humans and extinct vertebrates is but one of 
many subjects touched upon in this beauti- 
ful book. Although Kadimakara is a "coffee- 
table" book, it is so richly larded with 
current scientific facts and opinions that I 
for one learned a lot of vertebrate paleontol- 
ogy from it. 

The heart of Kadimakara consists of 32 
quick takes by vertebrate paleontologists, 
each about one or two Australian fossils and 
each accompanied by a color restoration. 
Imagine a band of paleontologists gathered 
around a campfire regaling one another with 
tales of their discoveries and you will get the 
flavor of the narrative: entertaining yet sub- 
stantive. I may still track down one or two of 
the technical papers cited under "Select ref- 
erences," but for the most part I am well 
satisfied with the summary of technical de- 
tails, such as age, formation, environment, 
anatomy, nomenclature, and broader phylo- 
genetic position, offered in each short chap- 
ter. 

Paleontology depends ultimately on fossil 
discoveries. and this book is a celebration of 
old and n& fossil discoveries. It includes a 
number of well-rendered sketches of the 
history of Australian paleontology. The pio- 

neer generation sent many strange beasts to 
Sir Richard Owen in London. And now his 
hypotheses are being tested and altered by 
the often more concerted discoveries of the 
current generation, many of whom are resi- 
dent in Australia. J. W. Gregory's camel-trek 
into the Lake Eyre Basin in the late 19th 
century paid off three generations later when 
the "Stirt years" (connoting the activity of 
R. A. Stirton of Berkeley) produced a rich 
Tertiary vertebrate sequence in the heart of 
the continent. This historical perspective 
introduces a degree of chauvinism; yet that 
is probably justified in a science such as this 
where the local evidence is crucial. The early 
scholars did indeed err in trying "to fit the 
unruly Australian record into the European 
pattern." 

A special feature of Australia's history is 
its long northward voyage, embarking in the 

Skeleton of a "mihirung" (Gnyornri newtmi) 
from Pleistocene sediments at Lake Callabonna in 
South Australia. 'The first European to collect 
bones of mihirungs was probably Major Thomas 
L. Mitchell (1838)." Other 6nds were made by 
Aboriginals in the 1890s and by Stirton's group 
in the 1950s. [From P. V. Rich's chapter in 
Kadimukara] 

south-~us&a, 1961. Paul ~ a w :  
son guides the scoop, Stirton driv- 
ing the vehicle." Lake Palankarinna, 
"one of many saltpans isolated in 
the sea of sand ridges east of Lake 
Eyre," yielded "the first diverse ar- 
ray of Tertiary mammalsn found in 
Australia. [From R. H. Tedford's 
chapter in Kaditdara] 

mid Mesozoic from Gondwanaland at very 
high southern latitudes, drifting in isolation, 
and then colliding in the Miocene with the 
Pacific Plate near New Guinea. The voyage 
theme recurs implicitly in many chapters- 
mammal-like reptiles; the giant boid snake, 
Wana&, sebecosuchian crocodiles; mega- 
pode birds (possibly related to curassows 
and guineafowl)--and throughout the sec- 
tions on marsupials. Colored paleogeo- 
graphic maps of Australia, accompanied by 
black-and-white sketches of the world, one 
for each geologic period, provide a more 
explicit perspective. 

Each tale of an extinct beast is enhanced 
by a large color restoration by Frank 
Knight. His vertebrates are lively and color- 
ful and are comfortably placed in appropri- 
ate settings. The elegant trunk and powerful 
claws of Pa&rcbestes are as wonderful as the 
baby Diprotodon bogged in a billabong is 
sad. The degree of cooperation between the 
artist and each author is remarkable and 
brings great credit to the whole enterprise 
that produced this beautill and informative 
book. 

S. DAVID WEBB 
Fhm& State Museum, 

Univmem~ of F h t &  
Gainede, FL 3261 1 

19th-Century Ethnology 

Science Encounters the Indian, 1820-1880. 
The Early Years of American Ethnology. ROBERT 
E. BIEDER University of Oklahoma Press, Nor- 
man, 1986. xiv, 290 pp., illus. $19.95. 

Among the research projects on the his- 
tory of the American Indian that the New- 
berry Library of Chicago has fostered, 
Bieder's book on early American ethnology 
fills a gap in intellectual history. It demon- 
strates how the precursors of American eth- 
nology inherited from Enlightenment phi- 
losophers of the previous century a bundle 
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