countered by 19th-century Americans in
‘using water as a source of industrial
power.

Hunter covers such diverse topics as
rainfall, streamflow, topography and soil
conditions, water rights, the manage-
ment of water resources, patterns of in-
dustrial location, and regional variations
in water supply and use. It is his analysis
of waterwheel development that is of
particular interest, however. Instead of
jumping from traditional waterwheels di-
rectly to modern turbines, he turns to
study the complex relationships between
impulse and reaction wheels and the
transitional part they played int the evolu-
tion of waterpower. Here he concen-
trates on the contribution of the Ameri-
cans Calvin Wing, Zebulon Parker, and
Samuel Howd to the development of
turbine engineering in the 1820’s and
1830’s. ,

Hunter continues by documenting the
entry of the outward-flow Fourneyron
turbine into-America through the writ-
ings and experimerits of the Philadelphia
engineer Ellwood Morris and the in-
troduction of Jonval’s axial-flow turbine
by the immigrant enginieer Emile Geye-
lin. After discussing the installation of
these early French wheels ih the eastern
United States, Hunter turns to the work
of the Yankee hydraulic engineers Uriah
Boyden and James Francis in New En-
gland during the 1840’s and 1850’s. He
then moves on to the development of the
American mixed-flow turbine and the
emergence of turbines made to stock or
standard patterns that could be adapted
inexpensively to a variety of appli-
cations. He ends his book by tracing the
declining use of waterpower and growing
relianice on steam as a source of industri-
al power.

The book is constructed from a care-
ful, detailed study and evaluation of the
written sources. But there is more to the
history of waterpower than can be found
in the written record, for early mill-
wrights and engineers did not take the
time to record their work carefully and
thoroughly on paper. To find the sort of
evidence needed for detailed tech-
nological analysis of the traditional verti-
cadl waterwheels or the impulse and reac-
tion wheels that were so important to the
development of the true turbine, re-
searchers are now turning to the artifacts
themselves. Though much of the infor-
mation thus obtained is still too new and
too scattered to be reliable, these efforts
provide valuable additions to the tradi-
tional documentation of the historian.
Hunter’s book, with its excellent over-
view of the history, economics, and soci-
ology of 19th-century waterpower, pro-
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vides industrial archeologists with a
powerful conceptual framework for the
evaluation of waterwheel remains that
has been lacking in their studies. More-
over, it is a pleasure to read both for its
easy style and for its erudition.
THEODORE Z. PENN
Old Sturbridge Village,
Sturbridge, Massachusetts 01566

Life of an Anatomist

Paul Broca. Founder of French Anthropolo-
gy, Explorer of the Brain. FRANCIS SCHIL-
LER. University of California Press, Berkeley,
1980. x, 350 pp., illus. $25.

Paul Broca (1824-1880), one of
France’s most outstanding medical sci-
entists and practitioners, was a pioneer
of cerebral localization, a founder of an-

A page from Broca’s manuscript on
the olfactory center, showing his
drawing of the brain of a dolphin, in-
ferior surface of left hemisphere. **As
the prototype [for his comparative
studies of the olfactory center] Broca
used the brain of the otter, for it oc-
cupies an intermediate position be-
tween the osmatic and anosmatic
type of great limbic lobe. The aquatic
mammals, e.g. the dolphin family,
occupy the extreme end of the series.
In them the olfactory apparatus is
non-existent: ‘everything has dis-
appeared, not only the olfactory lobe,
but even the olfactory nerve fi-
bers. . . . Their hippocampal lobe
[H] is reduced to a minimum . . . and
even smaller than in the pri-

mates . . . an olfactory desert.’”’ :
[Mémoires d’Anthropologie de Paul

Broca, vol. 5, p. 334 (1888); repro-
duced in Paul Broca)

thropology, and the author of over 500
publications on these and related topics.
His name is associated with one of the
brain’s speech centers, ‘‘Broca’s area,’’
and with the motor disturbance of
speech, ‘‘Broca’s aphasia,’’ due to a le-
sion of that area and has other epony-
mous associations including a hospital
and a street in Paris. He was a typical
19th-century polymath and much in-
volved with the social upheavals of his
time.

It is, therefore, surprising that Schil-
ler’s study is the first biography of him.
Judging by its excellence there will be no
need for another for many years. Schiller
writes with scholarly charm, and being a
neurologist he is especially well
equipped to deal with the neurological
aspects of his subject’s work. He has
based the book on wide reading, on
Broca’s correspondence, and on inter-
views with his descendants. It contains
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material not previously printed, some of
it in the form of quotations. The text is
liberally referenced, but by a somewhat
laborious mechanism by which one is
handed from the text to a section of ref-
erences (no ‘‘notes’’) and thence to a
general bibliography. The book includes
a bibliography of Broca’s writings that
displays his wide interests.

Schiller traces Broca’s scientific work
carefully and also presents its cultural
and social milieu. Thus, in addition to an
engaging biography of a remarkably ver-
satile man we are given an account of
19th-century France with all its political
and social complexities. Broca’s person-
ality is also examined and he is shown to
have been a man of charm, drive, origi-
nality, humor, aggressiveness when
needed, humanity, and hatred of bias.
He was much concerned with the prac-
tice of science in general, and, although
not advising scientists to avoid philoso-
phy, religion, politics, and social or hu-
manitarian problems, he insisted that
those concerns should never be allowed
to enter their professional activities. He
typified his ideals by his own in-
volvement in the various disciplines he
helped to advance.

As Schiller suggests, Broca, who
toward the end of his life ranked with
Louis Pasteur and Claude Bernard in the
hierarchy of French biological science,
has not been given his due in the history
of medicine. The diversity of his activi-
ties has so far eluded the casual histo-
rian, as Schiller puts it. Now in his cen-
tennial year he has found a biographer
who can encompass his life and work
with skill, scholarship, and understand-
ing.

EpWIN CLARKE
Sub-department of History of Medicine,
University College,
London WC1 E6BT, England

Books Received

Amyotrophic Lateral Sclerosis. Proceedings
of a symposium, Tokyo, Feb. 1978. Tadao
Tsubaki and Yasuo Toyokura, Eds. Universi-
ty Park Press, Baltimore, 1979. xii, 428 pp.,
illus. $49.50. Japan Medical Research Foun-
dation Publication No. 8.

Analytic Arithmetic of Algebraic Function
Fields. John Knopfmacher. Dekker, New
York, 1979. vi, 130 pp. Paper, $16.50. Lecture
Notes in Pure and Applied Mathematics, vol.
50.

The Biological Effects of Radio-Frequency
and Microwave Radiation. H. M. Assenheim,
D. A. Hill, E. Preston, and A. B. Cairnie. H.
M. Assenhaim, Ed. National Research Coun-
cil of Canada, Ottawa, 1979. ii, 244 pp., illus.
Paper, $5. Publication No. NRCC 16448 of
the Environmental Secretariat.

British Ascophoran Bryozoans. Keys and
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Notes for the Identification of the Species. P.
J. Hayward and J. S. Ryland. Doris M. Ker-
mack and R. S. K. Barnes, Eds. Published for
The Linnean Society of London and The Es-
tuarine and Brackish-Water Sciences Associ-
ation by Academic Press, New York, 1979.
vi, 312 pp., illus. Paper, $16. Synopses of the
British Fauna, No. 14.

Cold Tolerant Microbes in Spoilage and the
Environment. Papers from a meeting, Ux-
bridge, England, 1977. A. D. Russell and R.
Fuller, Eds. Academic Press, New York,
1979. xii, 170 pp., illus. $21. Society for Ap-
plied Bacteriology Technical Series No. 13.

The Dose-Response Relation in Pharmacolo-
gy. Ronald J. Tallarida and Leonard S. Jacob.
Springer-Verlag, New York, 1979. xiv, 208
pp., illus. $24.50.

Duality for Crossed Products for von Neu-
mann Algebras. Yoshiomi Nakagami and
Masamichi Takesake. Springer-Verlag, New
York, 1979. x, 140 pp. Paper, $9. Lecture
Notes in Mathematics, vol. 731.

Ecology and Utilization of Desert Shrub
Rangelands in Iraq. D. C. P. Thalen. Junk,
The Hague, 1979. viii, 448 pp., illus. $78.95.

Economic Equality and Fertility in Devel-
oping Countries. Robert Repetto. Published
for Resources for the Future by Johns Hop-
kins University Press, Baltimore, 1979. xviii,
186 pp. $14.50.

Functional Laws of Psychodynamics. Endre
Székely. Springer-Verlag, New York, 1979.
X, 354 pp. $26.80.

Fundamentals of Nuclear Pharmacy. Gopal
B. Saha. Springer-Verlag, New York, 1979.
xvi, 272 pp., illus. $19.90.

Fundamentals of Quantum Mechanics. V.
A. Fock. Translated from the Russian edition

(Moscow, 1976) by Eugene Yankovsky. Mir

Publishers, Moscow, 1978 (U.S. distributor,
Imported Publications, Chicago). 368 pp.
$7.50.

German-Jewish Pioneers in Science, 1900-
1933. Highlights in Atomic Physics, Chemis-
try, and Biochemistry. David Nachmansohn.
Springer-Verlag, New York, 1979. xx, 388
pp., illus. $29.80.

Index to the Proceedings of the Lunar and
Planetary Science Conference, Houston, Texas,
1970-1978. Compiled by Amanda R. Master-
son. Pergamon, New York, 1979. xvi, 262 pp,
illus. $30.

The Integral Urban House. Self-Reliant Liv-
ing in the City. By the Farallones Institute.
Sierra Club Books, San Francisco, 1979. x,
494 pp., illus. Paper, $12.95.

Integrated Optics. T. Tamir, Ed. Springer-
Verlag, New York, ed. 2, 1979. xvi, 334 pp.,
illus. Paper, $19.80. Topics in Applied Phys-
ics, vol. 7.

International Thermodynamic Tables of the
Fluid State. Vol. 6, Nitrogen. S. Angus, K. M.
de Reuck, and B. Armstrong, Eds. Pergamon,
New York, 1979. xxiv, 244 pp., illus. $60. In-
ternational Union of Pure and Applied Chem-
istry Chemical Data Series No. 20.

Long-Term Hazards from Environmental
Chemicals. Papers from a meeting, Dec. 1977.
The Royal Society, London, 1979. vi, 198 pp.,
illus. £9.05. First published in Proceedings of
the Royal Society of London, series B, vol.
204, No. 1158.

A Low Energy Strategy for the United King-
dom. Gerald Leach. International Institute for
Environment and Development. London, and
Science Reviews, London, 1979 (U.S. distrib-
utor, Humanities Press, Atlantic Highlands,
N.J.). 260 pp., illus. Paper, $17.50.

Machines Who Think. A Personal Inquiry
into the History and Prospects of Artificial In-

telligence. Pamela McCorduck. Freeman, San
Francisco, 1979. xiv, 376 pp., illus. $14.95.

The Morphogenesis of the Behavior of the
Domestic Cat. With a Special Emphasis on the
development of Prey-Catching. J. M. Bae-
rends-van Roon and G. P. Baerends. North-
Holland, Amsterdam, 1979 (U.S. distributor,
Elsevier, New York). 116 pp., illus. Paper,
$29.25. Verlandelingen der Koninklijke Ne-
derlandse Akademie van Wetenschappen,
Afd. Natuurkunde, Tweede Reeks, Deel 72.

National Parks. The American Experience.
Alfred Runte. University of Nebraska Press,
Lincoln, 1979. xiv, 240 pp., illus. $16.50.

Nutrition. Metabolic and Clinical Appli-
cations. Robert E. Hodges, Ed. Plenum, New
York, 1979. xxii, 478 pp. $37.50. Human Nu-
trition, vol. 4.

On the Path of Albert Einstein. Papers from
a meeting, Coral Gables, Fla., Jan. 1979. Ar-
nold Perlmutter and Linda F. Scott, Eds. Ple-
num, New York, 1979. viii, 178 pp. $29.50.
Studies in the Natural Sciences, vol. 15.

Papers in Mathematics. Paul R. Meyer, Ed.
New York Academy of Sciences, New York,
1979. vi, 102 pp., illus. $20. Annals of the New
York Academy of Sciences, vol. 321.

Parasites and Western Man. R. J. Donald-
son, Ed. University Park Press, Baltimore,
1979. x, 220 pp., illus. $17.50.

Quantum Electronics. Part B. C. L. Tang,
Ed. Academic Press, New York, 1979. xxii,
342 pp., illus. $36. Methods of Experimental
Physics, vol. 15.

Radiation Biology and Chemistry. Research
Developments. Proceedings of a meeting,
Clwyd, Wales, Jan. 1979. Haydn E. Edwards,
Suppiah Navaratnam, Barry J. Parsons, and
Glyn O. Phillips, Eds. Elsevier, New York,
1979. xiv, 506 pp., illus. $78. Studies in Phys-
ical and Theoretical Chemistry, 6.

Radiotracers in Agricultural Chemistry. Mi-
chael F. L’ Annunziata. Academic Press, New
York, 1979. xxii, 536 pp., illus. $62.

Synthetic Estimates for Small Areas. Statis-
tical Workshop Papers and Discussion. Jo-
seph Steinberg, Ed. National Institute on
Drub Abuse, Rockville, Md., 1979 (available
from the Superintendent of Documents,
Washington, D.C.). viii, 282 pp. Paper, $5.
NIDA Research Monograph 24.

A System of Newborn Physical Examination.
John W. Scanlon, Thomas Nelson, Lawrence
J. Grylack, and Yolande F. Smith. University
Park Press, Baltimore, 1979. xvi, 96 pp. Pa-
per, $8.95.

Techniques and Applications of Fast Reac-
tions in Solution. Proceedings of a NATO Ad-
vanced Study Institute, Aberystwyth, Wales,
Sept. 1978. W. J. Gettins and E. Wyn-Jones,
Eds. Reidel, Boston, 1979. xiv, 608 pp., illus.
$57.90. NATO Advanced Study Institutes Se-
ries C, vol. 50.

Technology and Copyright. Sources and
Materials. George P. Bush and Robert H.
Dreyfuss, Eds. Lomond Books, Mt. Airy,
Md., ed. 2, 1979. viii, 552 pp. Cloth, $22.50;
microfiche, $15.50.

X-Ray Analysis and the Structure of Organic
Molecules. Jack D. Dunitz. Cornell University
Press, Ithaca, N.Y., 1979. 514 pp., illus. $55.
The George Fisher Baker Non-Resident
Lectureship in Chemistry at Cornell Universi-
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Young and Weller’s Baby Surgery. Nursing
Management and Care. Revised by Daniel G.
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