new and complex relations with government
agencies and university scientists. It did not,
however, result in systematic efforts to ex-
ploit science. The pharmaceutical industry
had grown dependent on scientists for their
contributions to production and quality
control but continued to rely on Europe,
especially Germany, for ideas and innovative
products. World War I, the second critical
event in Liebenau’s story, decisively changed
this. Lucrative government contracts sup-
plied the capital necessary to underwrite a
wave of mergers. More important, disrup-
tions in commerce caused severe shortages
of the comparatively sophisticated drugs
monopolized by German producers: barbi-
tal, benzocaine, and salvarsan, among oth-
ers. To duplicate these products of the syn-
thetic art called for more than simply the
information available in German patents; it
was also necessary to expand and intensify
research efforts. Created during the war, this
research capacity was turned to work on
product development after the armistice.
The ethical drug industry thus had come to
approximate its modern form.

Neither business nor medical historians
will find major surprises in this story. Lie-
benau does correct those who see the mod-
ern pharmaceutical industry as a product of
the antibiotic era, but we are accustomed to
thinking of 19th-century public health serv-
ices as important innovators, of the move-
ment of persons as crucial to the transfer of
technology and science, of regulatory legis-
lation as a tool wielded by big firms against
small, and of World War I as a watershed in
the development of industrial research in
America. Medical Science and Medical Indus-
try then is not original in big ways, but
rather in small, especially in the author’s
skillful use of new detail, much of it drawn
from corporate archives, to illustrate these
familiar and important themes. It thereby
adds significantly to our knowledge of the
history of one of the first science-based
industries.

JorN W. SErvOs
Department of History,
Amberst College,
Amberst, MA 01002

Changes in Sea Level

Sea Surface Studies. A Global View. R. J. N.
Devoy, Ed. Croom Helm, Beckenham, U.K., and
Methuen, New York, 1987. xiv, 649 pp., illus.
$95.

The specter of a worldwide rise in sea
level in the next century, perhaps in excess of
1 meter, makes the topic of sea-level change
attention-catching. This volume, despite its
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opaque title, provides a much-needed report
of our state of knowledge of sca-level
changes ranging from the effect of continen-
tal drifting on continental freeboard to ex-
pected annual rise due to the greenhouse
effect. As a contribution to the International
Geological Correlation Program’s Project
200, editor R. J. N. Devoy has assembled an
excellent array of 19 review papers by 15
authors from 8 countries.

The book is divided into five sections that
treat the mechanisms of sea-level change, the
evidence for change, current knowledge of
sea-level history, coastal processes and man-
agement, and some economic implications
of sea-level changes.

The following themes weave through the
book: sea-level changes are caused by an
extremely complex mixture of simultaneous-
ly occurring phenomena; the record of si-
multaneous sea-level changes varies widely
from continent to continent; the study of
near-future sea-level rise needs more input
from paleo—sea-level studies; coastal re-
sponse to sea-level change is perhaps as
complicated as the cause of sea-level change;
and our understanding of all these phenom-
ena is rudimentary.

Eustatic sea-level changes may be caused
by glaciation (with accompanying glacial
and water isostasy), tectono-eustasy result-
ing from plate motions, geoidal eustasy due
to changes in gravity related to changing
distributions of crustal mass, and dynamic
sea-surface changes related to climate. Nils-
Axel Morner argues that geoidal eustasy
causes changes with sufficient speed to be
responsible for the lack of a global eustatic
sea-level curve for the Quaternary. Devoy,
however, notes that the geoid explanation of
rapid sea-level change is “not necessarily
supported unreservedly” by other workers.
The practice of averaging sea-level trends
from different continents and the general
applicability of Peter Vails’s “Exxon” sea-
level curves come under fire from several
authors owing, they say, to the override of
local factors on the global sea-level change
signal. John Chappell argues that “there
seems to be little to be gained by averaging
sea-level records on different continents, ex-
cept for late-Quaternary changes and
changes on the scale of continental drifting
(200 million years).” Ian Shennan discusses
the assumptions behind projections of near-
future sea-level rise, especially the widely
used Environmental Protection Agency
model, and the need for more input from
past sea-level-change history. By way of
example he notes the evidence from the
northwest coast of England of a catastrophic
(7-meter) sea-level rise over a 200-year peri-
od as a result of the breakup of the Lauren-
tide ice sheet. The melting or breakup of the

portion of the West Antarctic ice sheet
positioned over the Antarctic continental
shelf will determine sea levels in the next
century or two. There is some indication
that this ice mass, like the Laurentide of
7500 years ago, may today be in a condition
of threshold instability. J. Orford sorts out
prevailing views on the response of different
types of coast to sea-level rise and empha-
sizes the danger of using simple models such
as the Bruun rule to predict shoreline
change.

In one of the more innovative papers, R.
W. G. Carter presents an overview of soci-
etal responses to sea-level change. He com-
pares the “loose” U.S. system of pleading
with people to evacuate before a storm with
the rigid, disciplined approach of the Dutch.
In contrast, citizens of Bangladesh may will-
ingly suffer through a cyclone in anticipa-
tion of post-storm government aid.

The extensive bibliography, averaging 80
entries per paper, together with the useful
though brief index, makes this an excellent
entry into the sea-level literature. No one
even peripherally concerned with sea-level
changes should be without access to this
book.

ORRIN H. PILKEY
Department of Geology, Duke University,
Durham, NC 27708

Interstellar Physics

Interstellar Processes. DAvID J. HOLLENBACH
and HARLEY A. THRONSON, JRr., Eds. Reidel,
Dordrecht, 1987 (U.S. distributor, Kluwer, Nor-
well, MA). xiv, 807 pp., illus. $139. Astrophysics
and Space Science Library, vol. 134. From a
symposium, Grand Teton National Park, WY,
July 1986.

Physical Processes in Interstellar Clouds. G.
E. MorriLL and M. ScHOLER, Eds. Reidel,
Dordrecht, 1987 (U.S. distributor, Kluwer, Nor-
well, MA). x, 554 pp., illus. $92. NATO Ad-
vanced Science Institutes Series C, vol. 210. From
an institute, Irsee, F.R.G., Aug. 1986.

The interstellar medium is the breeding
ground of stars. It is also their burial
ground, most of the stellar mass and a
modest but significant fraction of the nucle-
ar energy release being returned into the
interstellar medium. The ecology of inter-
stellar matter involves continuous recycling
and chemical evolution and is affected by
both local environmental events and global
processes. Although interstellar clouds are
more diffuse than a laboratory vacuum, the
vastness of interstellar space provides appre-
ciable column densities of gas and dust
whose absorption and emission properties
are studied over wavelengths spanning the
gamma ray and the radio spectral regions.
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These wavelengths are now accessible to
astronomers, who in recent years have wit-
nessed a veritable explosion of knowledge.
The appearance of two major volumes of
conference proceedings that review and
summarize knowledge of the interstellar me-
dium 1s, therefore, especially timely. Togeth-
er they provide a concise summary of the
state of the art in interstellar physics.

Interstellar Processes is the volume to pur-
chase if your budget does not stretch to
both. The editors commissioned nearly 30
authors to write tutorial-style papers on
their specialties, and the resulting variety
provides a broad perspective on everything
you might need to know about the interstel-
lar medium. There are papers on molecular
and atomic clouds, cosmic ray—interstellar
gas interactions, and magnetic fields—in-
cluding a rare discussion of the origin of the
Galactic field—and on theories of cloud
formation, heating, and destruction, inter-
stellar shock waves, and protostar forma-
tion. This is only part 1, and we are already
nearly at p. 400. Part 2 tackles the funda-
mental issues of interstellar physics: the na-
ture, chemistry, origin, and destruction of
dust grains, gas phase chemistry and chemi-
cal evolution of molecular clouds and of
entire galaxies, and heating and cooling
processes. Not even interstellar masers or
interstellar aspects of the solar system such
as abundances and interplanetary dust of
interstellar origin are omitted. Moreover,
each contribution is a worthy review, long
enough to satisfy the reader in need of a
concise introduction to the topic. The authors
are well chosen, and they give a representative
view of their areas of specialization.

Physical Processes in Interstellar Clouds is of
more variable quality and interest in its
selection of authors and papers. The longer
contributions, some of which coincide both
in topic and authorship with those in Inter-
stellay Processes, provide definitive introduc-
tions to such subjects as molecular clouds,
interstellar chemistry, and interstellar mag-
netic fields. Other contributions are too
short to present an overview of the subject
and focus on specific issues that are often of
little interest to the nonexpert. However,
here too the range of topics is comprehen-
sive. There are highlights in the excellent
chapters on magnetic fields and star forma-
tion, topics not covered elsewhere in recent
years in comparable detail, except in the rival
volume, Interstellar Processes.

The potential interstellar physicist would
be well advised to read one of these books
for a comprehensive and current introduc-
tion to the field of interstellar medium re-
search. Interstellar Processes is superior, espe-
cially for the novice, but Physical Processes in
Interstellar Clouds also merits attention.
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There has been an outstanding gap in this

area for some years, and the two volumes

together provide topical overviews that

should nullify the need for any further re-
views for several years to come.

JoserH SiLK

Department of Astronomy,

University of California,

Berkeley, CA 94720
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Ab Initio Determination of Molecular Properties.
Alan Hinchliffe. Hilger, Bristol, U.K., 1987 (U.S. dis-
tributor, Taylor and Francis, Philadelphia). xii, 164 pp.,
illus. $55.

AIDS and the Law. A Guide for the Public. Harlon L.
Dalton and Scott Burris, Eds. Yale University Press, New
Haven, CT, 1987. xviii, 382 pp. $22.50; paper, $7.95.
Produced by the Yale AIDS project.

ALARA. Principles, Practice and Consequences. J. R.
A. Lakey and J. D. Lewins, Eds. Hilger, Bristol, U.K.,
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K. Vig and Avery A. Sandberg, Eds. Liss, X§Zw York,
1987. xii, 434 pp., illus. $140. Progress and Topics in
Cytogenics, vol. 7.

Angiotensin Converting Enzyme Inhibitors. John
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1987. xiv, 285 pp., illus. $39.50.

Antarctica. Soils, Weathering Processes and Environ-
ment. I. B. Campbell and G. G. G. Claridge. Elsevier,
New York, 1987. xxxviii, 368 pp., illus. Dfl. 220.
Developments in Soil Science, 16.
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and Health. David Weir. Sierra Club, San Francisco, CA,
1987. xviii, 210 pp. $17.95.

The Biochemistry of Plants. Vol. 9, Lipids: Structure
and Function. P. K. Stumpf, Ed. Academic Press, Orlando,
FL, 1987. xiv, 363 pp., illus. $65.

Biological Monft)orlng of Exposure to Chemicals.
Organic Compounds. Mat H. Ho and H. Kenneth
Dillon, Eds. Wiley-Interscience, New York, 1987. xxvi,
352 Fp., illus. $65. From a symposium, St. Louis, MO,
April 1984.

Biology of Proteoglycans. Thomas N. Wight and
Robert P. Mecham, Eds. Academic Press, Orlando, FL,
1987. xiv, 400 pp., illus. $70. Biology of Extracellular
Matrix.

Cadmium in the Aquatic Environment. Jerome O.
Nriagu and John B. Sprague, Eds. Wiley-Interscience,
New York, 1987. xiv, 272 pp., illus. $65. Advances in
Environmental Science and Technology, vol. 19.
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207 pp., illus. $75. Molecular Biology.

The Chemical Basis of Radiation Biology. C. von
Sonntag. Taylor and Francis, Philadelphia, 1987. xii,
515 pp., illus. $89.

The Cholera Years. The United States in 1832,
1849, and 1866. Charles E. Rosenberg. University of
Chicago Press, Chicago, IL, 1987. x, 265 pp. Paper,
$9.95. Reprint, 1962 edition.

Computers and the Representation of Geograph-
ical Data. E. E. Shiryaev. Wiley-Interscience, New York,
1987. xiv, 263 pp., illus. $69.95. Translated from the
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Cross Correlation Flowmeters. Their Design and
Application. M. S. Beck and A. Plaskowski. Hilger,
Bristol, U.K., 1987 (U.S. distributor, Taylor and Fran-
cis, Philadelphia). xiv, 240 pp., illus. $77.

Developmental Stages in Human Embryos.
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p., illus. $52. Carnegie institution of Washington Pub-
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Yg., illus. $59.50. Springer Proceedings in Physics, vol.
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Enzyme Technology. P. Gacesa and J. Hubble.
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Cambridge University Press, New York, 1987. viii, 328
pp., illus. Paper, $24.95. Reprint, 1985 edition.
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Boulder, CO, 1987. xviii, 229 pp. Paper, $25.
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tron. P. A. Krupchitsl;}r. Springer-Verlag, New York,
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