theme, nor are there many ideas here
that haven’t been aired before, so the
work must be judged by other criteria.

Much space is devoted to retro-
spective reviews of methodology and
complicated arguments concerning the
interpretation of data. Drosophila work-
ers are now turning increasingly to more
direct methods to calibrate quantitative
results derived from mosaic analysis. W.
Janning’s review of gynandromorph fate-
mapping includes a thoughtful discussion
of the limitations of these maps. Al-
though the maps are self-consistent and
referable to the blastoderm stage, the
number of nuclei represented by a dis-
tance on the map is still ambiguous. The
issue is germane to the way the blasto-
derm is segregated into determined sub-
populations of cells. K. Illmensee’s
single-cell transplant technique should
provide a direct approach to this issue,
but his chapter in the book includes few
new results.

The question of how to estimate pri-
mordial cell numbers is also taken up by
J. R. Merriam, and peripherally by sev-
eral others. Unfortunately, nothing de-
finitive emerges, for none of the authors
addresses all of the relevant considera-
tions. E. Wieschaus draws attention to
the large variance in the size of the popu-
lation of clones labeled at the same stage
of development. How best to calculate
cell numbers at this stage will depend on
the sources of the variation, and a proper
treatment must await deeper theoretical
analysis. Merriam emphasizes the im-
portant point that data on clone size
must be collected with a prior knowledge
of the pattern of clonal restriction in the
system concerned, and most existing
data have not been collected in this way.

Wieschaus, Merriam, and A. Garcia-
Bellido and P. Ripoll all review the evi-
dence for the idea that determination
takes place via a series of compart-
mentalization events. I find Garcia-
Bellido and Ripoll’s attempt to integrate
this idea with models of pattern forma-
tion based on the regulative behavior of
disk fragments unconvincing. In fact, the
volume precludes a satisfying clash of
ideas on this aspect of the subject by ex-
cluding a serious review of the disk re-
generation literature.

C. Tokunaga presents an analysis of
pattern mutants in mosaics that is often
acute. The analysis reveals a conceptual
difficulty that involves a task that in Curt
Stern’s time seemed to have been ac-
complished, namely, the separation of
pattern mutants into those with local or
global effects. Since the discovery of
compartment boundaries and the recog-
nition of mutants that abolish them, one
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can no longer make the familiar argu-
ment based on autonomy. Tokunaga’s
critical reevaludtion of her early results
should stimulate others to rethink their
conclusions. The results will provide evi-
dence pertinent to the hypothesis that
compartment boundaries represent the
limits of regulative fields. But, once
more, a conceptual reformulation of the
problem would no doubt be of value at
this point.

After these technicalities there are two
refreshing chapters on mammalian sys-
tems, by R. L. Gardner and by A. Mc-
Laren, and the book ends with a lucid re-
view of Drosophila behavior genetics by
J. Hall. Though the book isn’t a mile-
stone, it marks a step along the way,
with signposts indicating the direction of
future developments. Workers in the
field will find it helpful, but as an in-
troduction it lacks perspective and
would be heavy going in places.

M. A. RUSSELL
Department of Genetics,
University of Alberta,
Edmonton T6G 2J9, Canada

Early Thermodynamics

James Prescott Joule and the Concept of Ener-
gy. HENRY JOHN STEFFENS. Dawson, Folke-
stone, Kent, England, and Science History
Publications (Neale Watson), New York,
1979. x, 174 pp., illus. $20; prepaid, $16.

The efforts that led to the formulation
of the laws of thermodynamics occupied
physics and chemistry in the first half
of the 19th century. Recent accounts
of the history of those efforts have
tended to neglect James Prescott Joule,
seen usually as an ingenious experi-
menter who added nothing to the con-
ceptual development of thermodynam-
ics.

Steffens forces us to modify this view
by a careful study of Joule’s research,

‘‘Re-drawn sketch from Joule’s lab-
oratory notebook linking the vis
viva of the rotation of the atmo-
spheres of electricity about atoms
to the lifting of a weight.”” The
sketch, made by Joule in 1847 in
preparation for a lecture, ‘‘repre-
sented the macrocosm by means of
a weight suspended by a string over
a large pulley wheel. The micro-
cosm was represented by the seven

his relationship with William Thomson,
and his place in the development of ther-
modynamics. Steffens traces the course
of Joule’s research, leading from con-
cern with a purely engineering problem,
the improvement of the electric motor,
to investigation into the nature of heat.
Much of Joule’s skill went into designing
sensitive instruments with the use of the
latest theories. The book is a study of the
interdependence of instrumentation and
theory and Joule’s efforts to develop ab-
solute standards of resistance and con-
duction before others had begun to even
define the concepts. By 1843 Joule was
also able to measure temperature with
unprecedented accuracy. Part of his
struggle for the recognition of his work
was necessitated by his contemporaries’
disbelief in the accuracies he claimed.

By 1844 Joule’s work appeared in ma-
jor scientific journals, but his contempo-
raries were skeptical. They were partly
justified. Many of Joule’s conclusions
were based on premature speculations,
each paper built on all his previous ones,
and he assumed his readers had read and
accepted the earlier results and ideas—
not a good strategy for winning accept-
ance of novel approaches to the art of ex-
periment or of novel scientific ideas.
Joule probably would have continued to
labor on the fringes of the scientific com-
munity but for his meeting with William
Thomson in 1847 at the annual meeting
of the British Association. By this time
Joule had developed the concept of the
transformation of heat into work, and
Thomson immediately recognized the
concept as conflicting with the caloric
theory and Carnot’s theory of the heat
engine.

While Steffens’s assessment of Joule’s
place in the development of the first law,
including his undoubted use of Mayer’s
work in 1844, seems correct, his account
of Thomson’s struggle to resolve the
conflict between Joule’s work and Car-
not’s theory and of Thomson’s role in
the development of thermodynamics is

—1

atoms, with their rotating atmospheres of electricity. . . . The connection between the rotating
atmospheres and the lifting of the weight was accomplished simply by connecting threads of the
string to the rotating atoms. . . . This sketch remained unpublished, and Joule did not use it in
his lecture, obviously considering it a bit too direct an answer to a complicated mechanical as
well as philosophical problem.’’ [Reproduced in James Prescott Joule and the Concept of Ener-
gy from E. Mendoza, Manchester Memoirs, vol. 105, No. 2, p. 10 (1962-63)]
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less satisfactory. Thomson was far less
sure of the validity of Carnot’s theory
between 1847 and 1850 than he appeared
to be in print, and his objections to the
mechanical theory of heat were philo-
sophical and deep. Until they were re-
solved he would not publish on the me-
chanical theory, and he was beaten to
this prize by William Rankine and Rudolf
Clausius. Clausius’s work is also not giv-
en its due by Steffens.

Despite these reservations this is a
nice study in what it takes to be an ‘‘in-
genious experimenter’’ and shows us
that as much imagination and skill must
go into the design and development of
experiments as into theory.

EL1ZABETH GARBER
History Department,
State University of New York,
Stony Brook 11794

Microbiology

Pesticide Microbiology. Microbiological As-
pects of Pesticide Behaviour in the Environ-
ment. I. R. Hie and S. J. L. WRIGHT, Eds.
Academic Press, New York, 1978. xx, 844
pp., illus. $73.65.

In considering how the effects of ap-
plied xenobiotic compounds can be
adapted to and regulated, priority is of-
ten given to the visible effects of xeno-
biotics on plants and animals. Less at-
tention is focused on interactions of pes-
ticides with microorganisms, although
such interactions, by upsetting biological
equilibrium or by forming unexpected
compounds through metabolic activity,
may have a more serious and permanent
environmental influence.

Pesticide Microbiology is successful
in summarizing the research done be-
fore 1976 on microbiological aspects
of pesticide behavior in the environ-
ment. It can be considered an impor-
tant reference source and will be use-
ful for both the beginner and the expert.
However, one must be rather critical
about the organization of the book,
since a chapter on microbial transfor-
mation of pesticides (I. R. Hill) over-
laps with chapters on the microbial
degradation of insecticides (F. Mat-
sumura and H. J. Benezet), herbicides
(R. E. Cripps and T. R. Roberts), and
fungicides, fumigants, and nematocides
(D. Woodcock).

Most of the contributions on the trans-
formation of the various groups of pesti-
cides are well written and provide a good
perspective of such issues as the value of
experimental designs and the possibility
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of extrapolating laboratory experiments
to field conditions. The latter issue,
which is discussed from various view-
points, is important, for the complexity
of natural environments—especially of
soil—has always presented numerous
methodological problems to research
workers investigating the in situ meta-
bolic activities of the endogenous micro-
flora. In spite of statements like ‘*Micro-
bial cultures grown in nutrient media,
perfusion columns and soil suspensions
do not provide data of relevance to agri-
cultural conditions,”” most of the results
reviewed in the book are obtained from
laboratory, not field, experiments.

1. R. Hill and D. J. Arnold describe in
one chapter the techniques used for the
study of pesticide transformation in the
environment by the pesticide manufactur-
ing company for which they work, but
very few findings of this type of research
appear in the literature. Unquestionably
the research that private industry does
not publish causes a considerable gap in
any summary of pesticidal fates in the
environment.

The sections dealing with the effect of
pesticides on various organisms differ
greatly in their thoroughness. The chap-
ter “‘Pesticides and the micro-fauna of
soil and water’” by C. A. Edwards con-
tains considerably less information than
the two elaborate and very carefully as-
sembled chapters on pesticide effects on
soil microorganisms by J. R. Anderson.
The critical evaluation and extensive ta-
bles included in these two chapters may
well be the most comprehensive in the
literature.

The introductory chapters covering
microbiological aspects of the soil, plant,
aquatic, air, and animal environments do
not provide an adequate framework for
the subjects discussed in the book. In
general, students, for whom the first
chapters are apparently designed, can
hardly afford the book, and experts
will not find these chapters very informa-
tive.

There is justification for a book on pes-
ticide microbiology, and this one pro-
vides valuable and comprehensive infor-
mation on the subject. As indicated by
the editors in their preface, however, in-
teractions of microorganisms with pesti-
cides in ecosystems are unlikely to be
clearly defined or isolated from the influ-
ence of other factors controlling the fate
and activity of pesticides in the environ-
ment.

JEAN-MARC BOLLAG
Laboratory of Soil Microbiology,
Department of Agronomy,
Pennsylvania State University,
University Park 16802

Books Received

Albert Einstein: Autobiographical Notes. A
Centennial Edition. Translated and edited by
Paul Arthur Schilpp. Open Court, La Salle,
Ill., 1979. vi, 90 pp. $9.95.

Algebraic Geometry. Proceedings of a sym-
posium, Troms¢, Norway, June 1977. Loren
D. Olson, Ed. Springer-Verlag, New York,
1978. vi, 244 pp., illus. Paper, $12.50. Lecture
Notes in Mathematics, vol. 687.

American Communities Tomorrow. Jack
Kinton, Ed. Social Science Services and Re-
sources, Aurora, Ill., 1978 and 1979. Vol. 1,
Neighborhood Revivals and New towns. vi,
264 pp. Paper, $11.95. Vol. 2, Leadership and
Organizational Models. vi, 264 pp. Paper,
$7.95.

American Science and Technology. A Bicen-
tennial Bibliography. George W. Black, Jr.
Southern Illinois University Press, Carbon-
dale, and Feffer and Simons, London, 1979.
xiv, 170 pp. $12.95.

Amino Acid and Protein Biosynthesis II. H.
R. V. Arnstein, Ed. University Park Press,
Baltimore, 1978. xii, 332 pp., illus. $29.50. In-
ternational review of Biochemistry, vol. 18.

Analysis of Laws Governing Access across
Federal Lands. Options for Access in Alaska.
Office of Technology Assessment, Washing-
ton, D.C., 1979 (available from the Superin-
tendent of Documents, Washington, D.C.).
xii, 260 pp., illus. Paper, $4.50.

Analytical Chemistry. Donald J. Pietrzyk
and Clyde W. Frank. Academic Press, New
York, ed. 2, 1979. xx, 700 pp., illus. $16.50.

Annual Review of Neuroscience. Vol. 2. W.
Maxwell Cowan, Zach W. Hall, and Eric R.
Kandel, Eds. Annual Reviews, Palo Alto,
Calif., 1979. x, 556 pp., illus. $17.

Annual Review of Physiology. Vol. 41. 1. S.
Edelman and Stanley G. Schultz, Eds. Annu-
al Reviews, Palo Alto, Calif., 1979. xii, 824
pp., illus. $17.

Application of Proteolytic Enzymes to Pro-
tein Structure Studies. Elemer Mihalyi. CRC
Press, West Palm Beach, Fla., ed. 2, 1978.
Two volumes. Vol. 1. xii, 328 pp., illus.
$69.95. Vol. 2. xii, 298 pp., illus. $59.95.

Applied Biology. Vol. 3. T. H. Coaker, Ed.
Academic Press, New York, 1978. x, 418 pp.,
illus. $34.75.

Applied Linear Algebra. R. J. Goult, Hor-
wood, Chichester, England, and Halsted
(Wiley), New York, 1978. 196 pp. $25. Mathe-
matics and Its Applications.

Archaeological Studies of Mesoamerican Ob-
sidian. Thomas R. Hester, Ed. Ballena Press,
Socorro, N.M., 1978. vi, 210 pp., illus. Paper,
$9.95. Ballena Press Studies in Mesoamerican
Art, Archaeology and Ethnohistory No. 3.

Arenigian and Llanvirnian Conodonts from
Jamtland, Northern Sweden. Anita Lofgren.
Universitetsforlaget, Oslo, 1978 (U.S. distrib-
utor, Columbia University Press, New York).
130 pp., illus. + plates. Paper, $30. Fossils
and Strata, No. 13.

The Biological Importance of Bile Salts. G.
A. D. Haslewood. North-Holland, Amster-
dam, 1978 (U.S. distributor, Elsevier, New
York). xviii, 206 pp., illus. $55.75. Frontiers
of Biology, vol. 47.

Biology. Richard A. Goldsby. Harper and
Row, New York, ed. 2, 1978. xxii, 896 pp.,
illus. + plates. $17.95.

The Biology of Senescence. Alex Comfort.
Elsevier, New York, ed. 3, 1979. x, 414 pp.,
illus. $19.95.

Biosynthetic Products for Cancer Chemo-
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