merit, and range from stimulating to
boring. Unfortunately, a large propor-
tion of the papers have little new or
suggestive to communicate. Too many
authors present little information that
enhances our understanding of how the
cell cycle operates or what its role in
differentiation might be. Several au-
thors working with either plant or ani-
mal systems are content with merely
comparing changes in duration of the
cell cycle and its component parts in
different regions of a given organism
or in different stages of development.
Such information, although important
for subsequent experimentation, is too
often presented as isolated observations
which have little meaning for readers
not working in the immediate area un-
der discussion.

In contrast, several contributions
describe inventive approaches or pro-
vide new and provocative information
regarding the cell cycle and its possible
relation to differentiation. For example,
the idea that histone synthesis and
DNA synthesis are necessarily tightly
coupled is questioned by Giudice, who
presents evidence that, during oogenesis
in the sea urchin, synthesis of histones
becomes uncoupled from DNA repli-
cation. Other papers of interest include
communications which probe the mech-
anisms by which erythropoietin stimu-
lates erythropoiesis and by which lym-
phocytes respond-to various mitogens,
and an article which ascribes a possible
role for cell-cell interaction during
hemopoiesis in the embryonic mouse.

The Cell Cycle in Development and
Differentiation is not meant or suited
as a textbook but rather is directed at
investigators actively working in the
field of development. It describes a
large number of biological systems that
are currently being investigated and ex-
ploited. It includes studies which use
materials ranging from protozoans to
plant shoots, from the naturally syn-
chronous slime mold Physarum poly-
cephalum to mammalian fetal liver, and
from root meristems to molluskan em-
bryos. Because of the diversity of ap-
proaches described in the contributed
papers, this book may also interest new
investigators searching for biological
systems that lend themselves to experi-
mentation and that promise to vyield
insight into some of the questions
raised during the course of the book.

PETER J. STAMBROOK
Department of Embryology,
Carnegie Institution of Washington,
Baltimore, Maryland

19 OCTOBER 1973

Pollution Indicators

Air Pollution and Lichens. B. W. FERry,
M. S. BADDELEY, and D. L. HAWKSWORTH,
Ed. University of Toronto Press, Buffalo,
N.Y., 1973. x, 390 pp., illus. $16.50.

Over the last 15 years, the potential
use of lichens as biological indicators
of air pollution has gradually become
widely recognized. Casual suppositions
by naturalists during the last century
have been supported, then questioned,
and finally established through a series
of carefully made field and laboratory
experiments and observations. This
book provides a generally good assess-
ment of the field.

The volume is a mixture of review
articles and research papers written by
various authors, all but two of whom
have done most of their work in the
United Kingdom. Although the slant is
definitely toward British research (with
some chapters specifically on British
topics), I believe the book succeeds in
presenting a good overall picture. In
one chapter or another, almost every-
thing ever published on the subject is
listed. Field studies, especially those in-
volving mapping techniques, the effects
of SO,, fluoride, and heavy metal pol-
lution on lichens, and physiological
studies all receive close attention. The
important introductory and summary
chapters are especially well done.

The field approach is thoroughly re-
viewed by Hawksworth in a chapter on
“mapping studies” which covers con-
siderably more than that. Largely on
the basis of his own experience in Eng-
land, the author offers a number of
recommendations and guidelines for
evaluating pollution levels with the use
of lichen vegetation. While I do not
agree with all of them, they will un-
doubtedly be very helpful to those
wishing to start a project of their own.
A large amount of overlap is en-
countered in Laundon’s fine review of
“urban lichen studies,” since most
urban studies have, in fact, been map-
ping studies.

Overlap is most serious, however, in
the chapters on physiological effects of
pollution on lichens. A chapter on gen-
eral lichen physiology by Farrar follows
the presumably more specialized cover-
age of air pollution and lichen physiol-
ogy, and precedes separate chapters on
SO, and photosynthesis and on SO,
and respiration. Those chapters could
well have been combined. A single
treatment of the effects of SO, on
photosynthesis and respiration and

other physiological effects (such as the
breakdown of chlorophyll) in conjunc-
tion with expanded comments on perti-
nent aspects of lichen physiology would
have permitted more logical compari-
sons and more integrated conclusions.
Pearson’s chapter on “air pollution and
lichen physiology” adds nothing to the
excellent, though brief, chapters on
photosynthesis and respiration effects.

The possibility that lichens may dis-
appear in towns as a result of city-in-
duced drought and not pollution re-
ceives attention in most chapters, and
is the subject of a separate and well-
written treatment by Coppins. Cer-
tainly urban droughtiness can now no
longer be regarded as having anything
more than a weak secondary effect on
lichen vegetation. Sadly, one of the
most convincing sets of evidence, based
on ftransplants (see Guderian and
Schonbeck, Proceedings of the Second
International Clean Air Congress, H.
M. Englund and W. T. Beery, Eds.,
Academic Press, 1971, and references
therein) is not cited.

Transplant techniques receive differ-
ing treatments by different authors.
Farrar dismisses them saying they can-
not be adequately controlled; Hawks-
worth believes they can be useful, but
mainly in testing the sensitivity of vari-
ous species; Baddeley and Ferry state
that transplant experiments are ex-
tremely valuable and have a great
future. '

There are a few typographical errors,
but they do not detract from an other-
wise attractively put together book.
Certainly, everyone interested in the
monitoring of atmospheric pollution
should find himself a copy of this book,
and those interested in lichen biology
will learn a great deal from it.

IrRwIN M. Brobo
National Museums of Canada,
Museum of Natural Sciences, Ottawa

Freshwater Invertebrates

Biology of Hydra. ArLLisoN L. BURNETT,
Ed. Academic Press, New York, 1973.
xvi, 466 pp., illus. $29.

For more than two centuries, the
freshwater hydra has served biologists
both as an experimental animal and as
a subject for classroom study. From
the time of its discovery, many biologi-
cal phenomena were first observed
through the study of hydra. For exam-
ple, in 1701 Leeuwenhoek described in
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hydra the first instance of asexual re-
production in animals, and Abraham
Trembley (1744) described for the first
time successful animal grafting experi-
ments, vital staining of tissues, photo-
taxis in ‘“‘eyeless” animals, and thor-
ough proof of budding and regeneration
—all with hydra. Today we find hydra
widely used throughout the world for
investigations of behavioral physiology
and cellular ultrastructure and differ-
entiation.

Despite such an illustrious past and
contemporary history, there exist but
few compendia on hydra. There are
the classic Mémoires of Trembley
(1744) in the original French, as well
as in German (1786) and Russian
(1927) translations, and Kanaev’s
(1952) comprehensive monograph in
Russian., A modern English volume in
the same tradition of excellence has
been long overdue. Burnett’s book does
not fill the bill.

The book contains some reviews,
some previously published papers, and
some preliminary papers not yet pub-
lished elsewhere. It is an “in-house”
book—all of the articles are either co-
authored by the editor or authored by
his former graduate or postdoctoral stu-
dents. Hence, as might be expected,
it lacks the rigor as well as the richness
and variety in ideas that are normally
found in comparable volumes having
contributors of diverse educational ex-
perience. Instead this book for the most
part vigorously promotes the authors’
interpretation of growth and differen-
tiation in hydra, an interpretation not
shared by most workers in the field.

A number of the contributors treat
the work of others with scorn. For ex-
ample, on Campbell’s widely accepted
investigations demonstrating the uni-
form distribution of cell division along
the body column (a discovery which
negated one of Burnett’s major theories),
Burnett writes, “This is a false notion
and one that must be corrected. . . .
It is hoped that this paper will settle
once and for all [these] spurious no-
tions” (p. 343).

In the chapter “Ecology” by Reisa,
there are numerous deprecatory re-
marks pertaining to the use of labora-
tory-grown animals (p. 57), to the
role of glutathione in controlling
mouth opening (p. 86), and to the
observed rapid growth rate of hydra
(p. 91). In addition, Reisa brushes off
Loomis’s careful work on the induction
of gonadogenesis with, “It is not the
best practice to delay closing a barn
door until some of the livestock al-
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ready have been lost. Natural selection
usually results ‘in an organism ‘wiser’
than that” (p. 86). This last statement,
like most of Reisa’s comments, shows
a lack of understanding of the work
he is criticizing. In fact, his criticism
of Loomis (the “father” of modemn
hydra research) appears to be based
solely on a reading of Loomis’s Scien-
tific American article; he refers to
none of Loomis’s original scientific
papers.

Homespun philosophy and dogma
permeate the book. For example, “Tele-
ological devices may have been detected
by mechanistic purists. . . . Empathy can
be heuristic” (pp. 97-98) and “we
maintain that the I-cell [interstitial cell]
is here to stay” (p. 267).

Such bursts of rhetoric and defensive-
ness obviate the editor’s introductory
statement that “the authors have ju-
diciously [my italics] chosen to cite only
those [papers] most pertinent to their
[own] contributions” and to discuss some
of these fields with heretofore unprece-
dented “authority” (p. xiii).

Yet the book is interspersed with
some interesting ideas on behavior and
development, descriptions of tantalizing
phenomena that can be studied with
hydra (among them cellular differentia-
tion, polarity, and effect of environ-
ment on behavior), and some fine elec-
tron micrographs. Rushforth’s review
of hydra behavior is scholarly, but
stands alone. It is unfortunate that
there is not a chapter on hydra electro-
physiology—a subject on which Rush-
forth is an authority.

Because some of the Burnett group
seem determined to scold other hydra
workers and to push their own inter-
pretations, they make it difficult for
the reader to sift out the fact from the
fancy. For that matter, they discour-
age him from even trying.

Howarp M. LENHOFF
Department of Developmental and Cell
Biology, University of California, Irvine
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