and as much as 20,000 years near the
base (because of the increased compac-
tion). The upper 55 meters of core were
analyzed separately at intervals of 25
centimeters. Paleoclimatic interpretation
is based on the present geographic distri-
bution of the 50 or so trees represented
in the diagram, ranging from boreal coni-
fers to subtropical types, with the climat-
ic ranges expressed as a warmth index,
calculated as the sum of the mean
monthly temperatures. Interpretation is
complicated by the fact that Lake Biwa
is very large and is in a mountainous
region that contributes pollen from vari-
ous vegetation types up and down the
mountains. Pollen diagrams for the en-
tire 200 meters are subdivided into 19
pollen zones, but the individual pollen
profiles zig-zag strongly, and some zones
are represented by only a single count.
Twelve cold intervals and ten temperate
intervals are recognized, and a correla-
tion is attempted with the ocean-sedi-
ment oxygen-isotope curve covering the
last 500,000 years. The more detailed
pollen diagram for the top 55 meters,
with about 200 pollen counts subdivided
into six zones, is more convincing, and a
creditable correlation is made with the
main paleoclimatic trends in other tem-
perate regions. A mid-Holocene tem-
perature maximum is recorded, as well
as the last glacial maximum and the last
interglacial.

The book closes with separate chap-
ters on the stratigraphic distribution of
diatoms, animal microfossils, organic
geochemistry (hydrocarbons, aliphatic
carboxylic acids, sterols, lipids, and hu-
mic compounds and kerogen), inorganic
chemistry, and biochemical organic
compounds (carbohydrates, protein and
amino acids, and pigments). The strong
correlation of organic carbon with dia-
tom abundance and with chlorophyll de-
rivatives and carotenoids suggests that
diatoms are a principal contributor to
organic carbon in the lake and that the
trophic state has fluctuated over the
500,000-year history. The correlation of
animal microfossils and green algae with
the paleoclimatic phases inferred from
the pollen diagrams is only suggestive.
The diatom stratigraphy is clearly
marked by five zones; correlation with
climatic phases is not possible, but some
of the zone boundaries are coincident
with the levels of paleomagnetic gvents,
for unknown reasons.

The Lake Biwa project is by far the
most diversified and best-integrated pa-
leolimnological project undertaken and
fully published. The volumes that have
appeared prior to the preparation of this
summary book must have served the
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authors well, for the amount of cross-
referencing from one type of investiga-
tion to another is impressive. Strati-
graphic profiles of different microfossil
or chemical components are interpreted
with reference to the paleoclimatic se-
quence inferred from the pollen dia-
grams, or to the sedimentation history
based on granulometry, or to the paleo-
magnetic stratigraphy. And most of the
interpretations go back to the back-
ground information provided by studies
of the modern physical, chemical, and
biological characteristics of the lake and
to the geology and biota of the area.
Horie must be congratulated on the de-
sign and execution of such a massive
interdisciplinary investigation, which
should serve as a model for other com-
prehensive big-lake studies. The book
itself is clearly written, with only a few
quirks that go back to the Japanese lan-
guage. The diagrams and maps are al-
most all clearly designed and drafted,
and the book is easy to handle. Japanese
work in limnology and paleolimnology is
clearly to be followed with interest.

H. E. WRIGHT, JR.
Limnological Research Center,
University of Minnesota,
Minneapolis 55455

Marine Ecology

Marine Ecological Processes. IVAN VALIELA.
Springer-Verlag, New York, 1984. x, 547 pp.,
illus. $34. Springer Advanced Texts in Life
Sciences.

Marine ecology, like other areas of
ecology, is a diverse discipline that con-
siders topics ranging from the molecular
mechanisms of nutrient regeneration and
the genetic diversity of populations to
global geochemical cycles, adaptive radi-
ation, and organic diversity. As such, it
draws on disciplines as disparate as geo-
chemistry, microbiology, genetics, and
paleontology. It is not particularly sur-
prising, then, that the worldviews of
marine ecologists differ dramatically.
This diversity of perspectives makes the
objectives of this volume challenging and
elusive. It is intended to serve as a
beginning graduate or advanced under-
graduate textbook and as a synthesis of
current marine ecology. The author has
brought together a vast body of informa-
tion into a digestible whole, and consid-
ering the scope of the undertaking the
result is fairly well balanced and up-to-
date. The book reviews topics ranging
from ecosystem-level processes, such as
nutrient cycles and primary productivity

patterns, to consumer and competitive
effects on organism abundance and de-
votes attention to planktonic and fish
populations as well as to a variety of
benthic assemblages. In general, the vol-
ume succeeds as a textbook owing to its
breadth and its summary of the literature
but falls short as an innovative synthesis
because its scope dictates a rather super-
ficial treatment of most topics.

The subject is presented in five major
sections based on functional levels of
food-web organization. The first four
sections deal with primary production,
consumers, consumer interactions (com-
petition), and decomposition processes,
and the last examines the structure of
marine communities. These topics are
given approximately equal coverage, but
the depth of coverage is uneven and the
tone of the work as a whole conveys a
systems view of marine ecology. In addi-
tion, though some efforts are made to tie
divergent perspectives and topics togeth-
er, these efforts are, in large part, unsuc-
cessful.

The discussions of ecosystem-leyel
processes dictating patterns of primary
productivity, decompositional process-
es, and nutrient cycling, subjects close to
the author’s research interests, are par-
ticularly well done. The reviews of these
subjects point out gaps in our current
knowledge and highlight potential ave-
nues for productive future research.

The sections on consumers and com-
petitive interactions are more conserva-
tive and less satisfying. Each of these
topics is given a traditional mathematical
treatment followed by discussions of the
applicability of the models and selected
empirical examples. In general, parts of
the book dealing with pelagic interac-
tions are quite well done and are much
more complete than those dealing with
benthic systems. An almost total lack of
an evolutionary perspective in interpret-
ing pattern in marine populations is a
major shortcoming of the book and is
very evident in the consideration of con-
sumer and competitive interactions. As a
result of the book’s focus on proximate
causes, the exciting body of current liter-
ature dealing with predator-prey coevo-
lution is hardly considered. Similarly,
new developments regarding the mor-
phological correlates of competitive
dominance among sessile organisms are
missing, and the controversy over the
importance of competition in natural sys-
tems is largely ignored. The role of mutu-
alistic interactions in marine systems is
mentioned only in passing.

The section dealing with the structure
of marine communities covers a rich
variety of topics including species diver-
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sity, spatial and temporal heterogeneity,
and succession. As with the parts of the
book dealing with consumers and com-
petitive interactions, a traditional ap-
proach is taken that stresses methodolo-
gy and select case studies. The cases
presented- are all recent and generally
well explained, but in contrast to the
treatment of ecosystem-level processes
the discussion of community-level pro-
cesses is uninspiring. The current con-
troversies concerning nonequilibrium
communities,  disturbance-maintained
communities, and the application of is-
~ land biogeography theory to marine
communities are largely neglected.

In spite of these limitations readers are
in most cases directed, in a bibliography
over 70 pages long, to current literature
reflecting a wide variety of perspectives
on how marine systems are viewed. On
balarice, this book has much to offer as a
textbook. As a comprehensive treatment
of marine ecology at this level it really
has no predecessors, and would-be ma-
rine ecologists would be well served by
reading it. Its distinct systems ecology
flavor will be less acceptable to some
potential users than to others. Nonethe-
less, I expect that the book will find a
grateful readership, particularly among
biological oceanographers, and that its
compilation of literature will be widely
appreciated.

MARk D. BERTNESS
Section of Population Biology and
Genetics, Brown University,
Providence, Rhode Island 02912

Lichen Biology

Biology of Lichenized Fungi. JaAMEs D.
LAWREY. Praeger, New York, 1984. x, 408
pp., illus. $39.95.

The some 25,000 known  species of
lichen-forming fungi and their algal part-
ners constitute the classical textbook ex-
ample of symbiosis. As the only fungi
with ‘‘chloroplasts,”’ the lichen-formers
flourish where few other organisms
can—on boulders above the timbetline,
on soil in burning deserts, on maritime
cliffs sprayed with salt, even inside
translucent rocks in Antarctica. Lichens
are also epiphytes of higher plants in all
parts of the world that we have not
spoiled by air pollution (their sensitivity
in this regard is even used as a measure
of pollution). The fungus-alga relation-
ships that coevolution has so finely
tuned are still only sketchily known.
Lichens, you might think, must conse-
quently fascinate biologists to distrac-
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tion—but they do not. They are general-
ly considered to be too difficult taxonom-
ically for field research and too intransi-
gent for laboratory manipulation. To
improve the lichens’ scientific reputation
is Lawrey’s ambition in his admirable
new book.

Lawrey draws upon a bibliography of
more than 900 references, many from
obscure and unlikely sources. A large
percentage of the papers that he cites are
not included in other recent surveys of
lichenology. He summarizes the major
points known about the lichen thallus
(scanning electron microscopy reveals
structures useful in refining taxonomies),
asexual and sexual reproduction (yet not
a single chromosome number is known),
in vitro culture for experiments (hard,
yes, but an increasing number of work-
ers are succeeding), physiology (imagine
daily photosynthetic cycles governed by
the availability of water), secondary-
product chemistry (hundreds of the com-
pounds are unknown elsewhere in na-
ture), growth and demography (what is
an individual?), and ecology (are the
many chemical races ecotypes or crypto-
species?).

Lawrey juxtaposes sets of data that we
have not previously been forced to com-
pare. Not content to leave it to us to
formulate new hypotheses, he strews his
text with tables bearing such titles as
““‘Questions concerning the biological ba-
sis of lichen growth,”’ making up lists of
research projects, most of which are
entirely feasible today. ¢‘This hypothesis
needs to be tested experimeéntally”” be-
comes the chorus that concludes one
section after another. The book is an
invitation—actually a challenge—to re-
search.

In the chapter on the ecological signifi-
cance of secondary products Lawrey is
at his best, explaining the field of his own
research. Although most lichens have
only momentary periods of photosynthe-
sis, they still spend vast sums of hard-
won photosynthate to elaborate their bi-
zarre extracellular secondary com-
pounds. Lawrey explores the evidence
that these substances have allelopathic
effects on bryophytes and higher plants
and act as deterrents against a wide
range of invertebrate grazers. In all, the
lichen is remarkably immune to micro-
and macrobiological predators. This as-
pect of lichen ecology is in its infancy,
but Lawrey is its chief researcher and
most imaginative spokesman.

From an editorial perspective, the
book is a botch. Most of the many photo-
graphs, which looked fine in the papers
of their provenance, are now so overex-
posed as to be uninterpretable. The line

drawings, which could have been made
presentable with some reduction, are
published at what must be original size
and look hopelessly crude. An eye blind
to the beauty of the printed page selected
the typography. (Were copies with de-
fective bindings intentionally used for
review?) Scientific authors in search of a
publisher might well want to consider
what Praeger did to Lawrey.

The verso of the title page tells us that
Biology of the Lichenized Fungi is print-
ed on acid-free paper. This precaution
was unnecessary. Long before time will
be able to erode it, the book will be
obsolete thanks to the broad range of
research that it is certain to inspire.

WiLLiaAM Louis CULBERSON
Department of Botany,
Duke University,
Durham, North Carolina 27706
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Advances in Experimental Social Psychology. Vol.
17, Theorizing in Social Psychology: S{)ecial Topics.
Leonard Berkowitz, Ed. Academic Press, Orlando,
Fla., 1984. xiv, 439 pp. $47.50.

American Arms Supermarket. Michael T. Klare.
University of Texas Press, Austin, 1985. xiv, 312
pp., illus. $24.50; paper, $10.95.

An American Contribution to Neuroscience. The
Brain Research Institute, UCLA, 1959-1984. John
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search Institute, Los Angeles, 1984. viii, 325 pp.,
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Orlando, Fla., 1985. xiv, 440 pp., illus. $65.

Applications of Field Theory to Statistical Mechan-
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Applications of Genetic Engineering to Crop Im-
provement. Glenn B. Collins and Joseph G. Peto-
ino, Eds. Nijhoff/Junk; Dordrecht, Netherlands,
1984 (U.S. distributor, Kluwer, Hingham, Mass.).
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Applied Industrial Catalysis. Vol. 3. Bruce E.
Leach, Ed. Academic Press, Orlando, Fla., 1984.
xii, 397 pp., illus. $69.50. )

Applied Therapeutic Drug Monitoring. Vol. 2,
Review and Case Studies. Thomas P. Moyer and
Roger L. Boeckx, Eds. American Association for
Clinical Chemistry, Washington, D.C., 1984, xii, 387
pp:, illus. Paper, $22.

Vasodilator Mechanisms. P. M. Vanhoutte and S.
F. Vatner, Eds. Karger, Basel, 1984. viii, 283 pp.,
illus. $82.75. Bibliotheca Cardiologica, No. 38.
From a symposium, Sydney, Aug. 1983.

Vibrations and Waves in Physics. Iain G. Main.
2nd ed. Cambridge University Press, New York,
1984, xvi, 356 pp., illus. $69.50; paper, $19.95.

Vitamins and Hormones. Advances in Research
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Donald B. McCormick, Eds. Academic Press, Or-
lando, Fla., 1984, xxx, 292 pp., illus. $45.

Volcanic Hazards. A Sourcebook on the Effects of

ruptions. R. J. Blong. Academic Press, Orlando,

Fla., 1984. xvi, 424 pp., illus. $66.

Warning and Response to the Mount St. Helens
Eruption. Thomas F. Saarinen and James L. Sell.
State University of New York Press, Albany, N.Y.,
1985. xii, 240 pp., illus. $36.50; paper, $12.95.
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search Publications, Woodbridge, Conn., 1984. Five
volumes. $425.
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