postulate a growth curve for Fuphausia
superba. The population dynamics of
this animal that may someday feed the
world is so poorly understood that we do
not know if it lives two years or maybe
four. Obvious difficulties await those
who would apply conventional fishery
calculations to estimate maximum sus-
tainable yield. Mauchline, employing re-
gressions he developed earlier to express
growth rates of other crustaceans, esti-
mates that the life cycle may be two,
three, or four years, depending on envi-
ronmental temperatures and feeding con-
ditions. It’s a nice bit of speculation.

In general, this book, paired with its
1969 counterpart, will be indispensable
to those newly interested in the biology
of euphausiids, and the smaller group
engrossed in the biology of mysids will
be pleased that their animals have at last
received the attention of a review.

CarL M. Boyp
Department of Oceanography
Dalhousie University, Halifax,
Nova Scotia B3H 4J1, Canada

The Solar-Stellar Connection

Solar Phenomena in Stars and Stellar Systems,
Proceedings of an institute, Bonas, France,
Aug. 1980. RoGER M. BONNET and ANDREA
K. Durreg, Eds. Reidel, Boston, 1981 (dis-
tributor, Kluwer Boston, Hingham, Mass.).
X, 592 pp., illus. $69.50. NATO Advanced
Study Institutes Series C, vol. 68.

Within the last decade solar physicists
and stellar astronomers have rediscov-
ered that the sun is a star. Early in this
century, astronomers often used the sun
as a benchmark against which to com-
pare their crude stellar observations, but
after they had reached the limits of their
technology and exhausted the possibili-
ties of comparison with the sun and its
spectrum our star was relegated to an
occasional appearance as a dot in a pub-
lished color-magnitude diagram. Mean-
while, solar physicists busied themselves
with studies of minute photospheric and
chromospheric features and research
into the appearance and nature of the
solar cycle—matters that were clearly of
no interest to those who did their observ-
ing after sunset.

All that has changed now. This thick
volume is the proceedings of a meeting
on the subject of the many connections
that now exist between solar and stellar
research. The papers are divided into
three sections, on solar and stellar vari-
ability; chromospheres, coronas and
convective phenomena; and solar and
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stellar interiors. It is clear that in all
three of these areas the reason for the
sudden burst of research activity is that
there have been various improvements
in the technological level of astronomical
instrumentation in recent years.

The book begins with an overview by
R. W. Noyes, which lays a solid founda-
tion for all the contributions that follow.
Solar and stellar interiors are treated in
two review papers, one theoretical and
the other observational. The observa-
tional paper, by E. Fossat, is a clear
presentation of the fundamentals of solar
and stellar oscillations and their detec-
tion. Already work on these oscillations
is beginning to tell us something about
the interior dynamics of the sun, and
there is hope that before long, by means
of seismic-type probing, we will be able
to learn a great deal about the interior
structure and dynamics of the sun and
other stars. This is one of the most
exciting developments in astronomy in
many years.

The recent interest in stellar chromo-
spheres and coronas has been generated
by recent satellite observations of ultra-
violet and x-ray radiation from stars.
Solar observers have had such data for
many years from satellites. The impor-
tance of the magnetic fields for the exis-
tence and the heating of these outer
regions of the stars and the sun is now
quite evident, although the exact mecha-
nism for the heating of the corona still
eludes us. In a comprehensive review,
J. L. Linsky outlines the nature of stellar
chromospheres and coronas and their
distribution in the Hertzsprung-Russell
diagram and lists the important stellar
parameters that determine their proper-
ties.

The section on solar and stellar vari-
ability is highlighted by a thorough re-
view of the topic by A. Skumanich and
J. A. Eddy. It is now well established
that many stars go through ‘‘activity
cycles’ that are apparently identical to
that of the sun. The periods of these
cycles are not far from the 11-year period
of the solar cycle. This was first shown
in the work of O. C. Wilson, which cov-
ered a period of many years. The activity
level of stars is judged from the amount
of emission in the cores of the H and K
lines of ionized calcium, which are
formed in the chromosphere.

The volume will make a good refer-
ence book for students and scientists. Of
course in a rapidly advancing field a
volume such as this becomes outdated
quickly, and it is true that a greal deal
has happened since the meeting (espe-
cially in solar and stellar activity). Nev-
ertheless the papers are, to a large ex-

tent, solid reviews of the fundamental
aspects of the field, so the book reads
more like a textbook than a symposium
proceedings.

In his concluding remarks, E. N.
Parker, who always chooses his words
carefully, states, ‘‘This has been about
the most rewarding meeting I have ever
had the pleasure of attending.”” The as-
siduous reader will share this enthusi-
asm.

RoBERT HOWARD
Mount Wilson and Las Campanas
Observatories, Carnegie Institution of
Washington, Pasadena, California 91101

Microbial Adhesion to Surfaces

Bacterial Adherence. E. H. BeEacHEY, Ed.
Chapman and Hall, London, 1980 (U.S. dis-
tributor, Methuen, New York). xii, 466 pp.,
illus. $69.95. Receptors and Recognition, Se-
ries B, vol. 6.

The number of recent books dealing
with microbial adherence attests to the
widespread interest in the subject. The
present book concentrates on the adher-
ence of bacteria to animal tissues, al-
though there is a paper by Fletcher on
adherence of marine microorganisms to
smooth surfaces and one by Lippincott
and Lippincott on microbial adherence
in plants.

The idea that bacteria accumulate on
solid surfaces because the highest con-
centrations of nutrients are found there
is well accepted in marine microbiology
and in oral microbiology, though it has
received less attention in recent years.
The use, initiated by marine microbiolo-
gists, of quantitative methods in the
study of adherence has been exploited
by oral microbiologists, as Gibbons and
van Houte discuss. The application of
quantitative methods has been instru-
mental in the development of the idea
that adherence is often a specific pro-
cess. This idea recurs in a number of
guises throughout the book. The best-
documented examples of specificity are
those involving the nitrogen-fixing bacte-
ria and plant pathogens, which are de-
scribed by Lippincott and Lippincott.
Extensive documentation of specificity
in these organisms has been possible
because the stability of the components
involved allows the use of extraction
techniques that would denature compo-
nents involved in animal model systems.
In addition, of course, plant cells can be
grown and manipulated more easily than
those of animals. The relationship be-
tween fimbriae (pili?) and epithelium in
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adherence in the Gram-negative orga-
nisms appears to be well documented,
again because of the relative ease with
which fimbriae can be removed in a
biologically active form. However, de-
termining the molecular basis of the ac-
tivity of fimbriae has not been as easy
because extraction procedures often in-
activate the active molecules or result in
such a complex assortment of adhesive
substances that analysis for the active
component is difficult. Many of these
problems also occur in the attempts to
determine the nature of the host-cell
receptor. Thus, many of the data pre-
sented concerning the interaction be-
tween Gram-negative fimbriated orga-
nisms and host cells come from studies
that rely upon hapten inhibition and en-
zymatic hydrolysis, both of which may
lead to erroneous conclusions. In many
studies, a hemagglutination test is used
despite the observations that adherence
to erythrocytes often appears to be medi-
ated by different bacterial adhesins and
host receptors from those mediating ad-
herence to epithelial cells. The problems
in the interpretation of these types of
experiments are well illustrated in chap-
ters 9 and 10, which cover much of the
same ground but with clearly differing
conclusions. Thus, Watt and Ward
(chapter 9) conclude that adhesion of
Neisseria gonorrhoeae is mediated by
hydrogen bonding along the sugar moi-
eties, whereas Pearce and Buchanan
(chapter 10), citing similar evidence,
conclude that the interaction is more
specific and involves a lectin-like recep-
tor.

I was happy to be introduced in chap-
ter 9 to the use of DLVO (Derjaguin-
Landau-Verwey-Overbeek: long-range
attraction) theory as a way of explaining
the affinity between two like-charged
cells. The difficulty of explaining such
affinity is discussed in some detail in the
introductory chapter by Ofek and Bea-
chey. Of most interest to me was their
discussion of the adhesion of the Gram-
positive organisms, particularly the
streptococci. Although the authors sug-
gest that teichoic acids are important in
the attachment of these organisms to
epithelial cells, the difficulty of removing
the surface components of the strepto-
cocci without denaturing them suggests
that the complete story has not yet been
written. Thus, the book is thought-pro-
voking, and, best of all, I learned some-
thing.

BurTON ROSAN
Department of Microbiology,
School of Dental Medicine,
University of Pennsylvania,
Philadelphia 19104
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A Regulatory Protein

Calmodulin and Cell Functions. Papers from a
conference, New York, May 1980. D. Mar-
TIN WATTERSON and FrRank F. VINCENZI,
Eds. New York Academy of Sciences, New
York, 1980. xii, 446 pp., illus. Cloth or paper,
$86. Annals of the New York Academy of
Sciences, vol. 356.

Calcium ions have long been implicat-
ed in the regulation of such biological
processes as contraction, motility, secre-
tion, metabolic adjustment, and cell pro-
liferation. Recently it has become evi-
dent that their effects are mediated
through a family of structurally related
Ca’*-dependent regulatory proteins of
common evolutionary origin. Whereas
some representatives of this family are
specialized and are found only in certain
tissues (for example, troponin C in mus-
cle tissue), calmodulin is apparently
found in all nucleated cells and serves as
a general receptor for the Ca®* signal.
Since its discovery a decade ago as an
activator of brain cyclic nucleotide phos-
phodiesterase, calmodulin has been ‘‘re-
discovered”” by a number of investiga-
tors as a protein factor that could en-
hance Ca®" activation of the particular
biological system under study. The pres-
ent book is an attempt to summarize
current research on calmodulin and to
define future research areas.

Since the conference of which the
book is the proceedings attracted repre-
sentatives of most of the major labora-
tories involved in calmodulin research
either as featured speakers or to give
poster presentations (abstracted in the
volume), the objective of summarizing
current research has certainly been met.
Also, many of the papers contain specu-
lative sections that point to possible fu-
ture developments. Although the quali-
ty, scope, and thoroughness of the con-
tributions vary greatly, the standard is
generally high, and it would be impossi-
ble in a short review such as this to do
justice to the many excellent papers con-
tained in the volume. Suffice it to say
that the significance and role of calmodu-
lin in the regulation of neurotransmis-
sion, cyclic nucleotide metabolism,
membrane transport, calcium levels, and
smooth muscle contraction are dealt
with very adequately by a number of
authors.

In addition there are several interest-
ing contributions dealing with such
topics as structure-function relationships
and mode of action of calmodulin (Jamie-
son et al., Drabikowski et al., Nairn et
al.), comparative studies of calmodulin
and calmodulin-like proteins (Van Eldik
et al.), and the isolation and molecular

cloning of a portion of the calmodulin
gene (Munjaal et al.).

Though unavoidably out of date, the
book complements the several excellent
reviews recently published on the sub-
ject because it fills in the details of
experimental manipulations and ap-
proaches that cannot be found in those
reviews. For this reason and because it
provides easy and organized access to
the calmodulin literature, the book will
be extremely useful, and indeed ‘‘a
must,”’ for anyone who considers enter-
ing the field. It will also appeal to anyone
generally interested in the regulation of
cell function.

FriTs C. STEVENS
Department of Biochemistry,
University of Manitoba,
Winnipeg R3IE OW3, Canada

Books Received

Advances in Inorganic Chemistry and Radiochem-
istry. Vol. 24. H. J. Emeléus and A. G. Sharpe, Eds.
Academic Press, New York, 1981. viii, 372 pp.,
illus. $46.

Advyances in Insect Physiology. Vol. 15, M. J.
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illus. $96.

After the Lesson Plan. Realities of High School
Teaching. Amy Puett Emmers. Teachers College
Press (Columbia University), New York, 1981. xviii,
190 pp. Cloth, $19.95; paper, $10.95.

Amateur Astronomer’ sHandbook J. B. Sidgwick.
Third edition prepared by R. C. Gamble. Dover,
New York, 1981. 572 pp., illus. Paper, $6.95. Re-
print of the 1971 edition.

Aneurysmal Subarachnoid Hemorrhage. Report of
the Cooperative Study. Adolph L. Sahs, Donald W.
Nibbelink, and James C. Torner, Eds. Urban &
g;;\;vgrzenberg, Baltimore, 1981. xviii, 370 pp.

Annual Review of Materials Science. Vol, 11, Rob-
ert A. Huggins, Richard H. Bube, and David A.
Vermilyea, Eds. Annual Reviews, Palo Alto, Callf
1981. xii, 584 pp., illus. $20.

Annual Review of Sociology Vol. 7. Ralph H.
Turner and James F. Short, Jr., Eds. Annual Re-
views, Palo Alto, Calif., 1981, xii, 384 pp. $20.

The Anthropology of Art. Robert Layton. Colum-
bia University Press, New York, 1981, x, 228 pp.,
illus. $22.50. Elek Archaeology and Anthropology

Applications of Functional Analysis in Engineering.
J. L. Nowinski. Plenum, New York, 1981, xvi, 304
pp., illus. $37.50. Mathematlcal Concepts and Meth-
ods in Science and Engineering, vol. 22.

Apphcatlons of Number Theory to Numerical Anal-
ysis. Hua Loo Keng and Wang Yuan. Translated
from the Chinese edition (Beijing, 1978). Springer-
Verlag, New York, and Science Press, Beijing, 1981,
X, 242 pp. $39.

Applied Charged Particle Optics. Part B, A. Sep-
tier, Ed. Academic Press, New York, 1980. xx, 392
pp., illus. $45.50. Advances in Electromcs and Elec-
tron Physics, 13.

Applied Operations Research in Fishing. Proceed-
ings of a symposium, Trondheim, Norway, Aug.
1979. K. Brian Haley, Ed. Plenum, New York, 1981.
xvi, 490 pp., illus. $49.50. NATO Conference Series
II, vol. 10.

Applied Probability. Frank A. Haight. Plenum,
New York, 1981. xii, 288 pp. $35. Mathematical
ColnczeSpts and Methods in Science and Engineering,
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Aquatic Ecosystems. An Operational Research Ap-
proach. Jan E. Beyer. University of Washington
Press, Seattle, 1981. x, 318 pp., illus, $20.

Arrhythmlas of the Heart. J, Nieveen, Ed. Ex-
cerpta Medica, Amsterdam, 1981 (U.S. distributor,
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