the sorts of investigation necessary for
anyone to venture a guess. But one thing
is certain, if evolutionary scenarios are
just-so stories then the causal claims
made about the course of science war-
rant no greater credence.

Grene'’s anthology is primarily histori-
cal in intent, but several papers deal with
the status of present-day evolutionary
biology. Turner, Antoni Hoffman, and
John Maynard Smith evaluate recent
controversies in paleontology and evolu-
tionary biology. In this connection, El-
dredge and Gould’s model comes in for
some harsh and at times sarcastic treat-
ment. For example, Turner terms the
version of evolutionary theory proposed
by Eldredge and Gould the ‘‘theory of
evolution by jerks.”’ I am afraid that the
double entendre was intended. As
Turner sees it, ‘“The theory of evolution
by jerks is being largely created by jug-
gling with definitions and using a dia-
gram whose vertical axis, time, is clear
enough, but whose horizontal axes con-
flate, in a most confusing way, pheno-
typic change and geographical separa-
tion. . . . These diagrams, and the the-
ory they represent, undo eighty years of
progress in population genetics’’ (p.
155).

Richard Burian and D. S. Peters con-
clude the volume with careful discus-
sions of the notions of adaptation and
fitness. Proper attention to Burian’s clas-
sification of various senses of these im-
portant terms would go a long way in
eliminating the conceptual confusion
that continues to plague evolutionary
biology.

Davip L. HuLL
Philosophy Department, University of
Wisconsin, Milwaukee 53201

A Boreal Biota

Biogeography and Ecology of the Island of
Newfoundland. G. RoBiN SoutH, Ed. Junk,
The Hague, 1983 (U.S. distributor, Kluwer
Boston, Hingham, Mass.). xii, 724 pp., illus.
$130. Monographiae Biologicae, vol. 48.

The Island of Newfoundland, lying
between 46° and 52°N, is the easternmost
extension of the North American conti-
nent. Its climate is boreal-maritime,
chilled but yet moderated by the Labra-
dor current from the north; it has been
extensively glaciated, and agricultural
land occupies only 1 percent of the area.
Discovered by Leif Eriksson about the
year 1000, and rediscovered by John
Cabot in 1497, it remained for centuries a
distant colony, valued mainly as a base
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for fishing. Later an important forestry
developed, but modern cultural and sci-
entific progress belongs to the postwar
period only.

This multiauthor book on the biota of
Newfoundland, written mainly from Me-
morial University, considers successive-
ly the geological origins, climate, soils,
ecological regions, peatlands, heath-
lands, lichens, mosses, marine algae,
marine ecology, seabirds, land mam-
mals, introduced insects, aquatic in-
sects, and amphipods. Work is in pro-
gress on all these subjects, and the chap-
ters have been chosen largely on this
basis. Some earlier work, such as the
biogeographic results of the Scandina-
vian entomological expeditions of 1949-
1951, is not reviewed, and other impor-
tant themes, such as the boreal forest
(which occupies nearly one-half of the
land area), are also missing.

The editor provides an informative
synoptic introduction, and there follows
the chapter on geological origins. The
island is the northeasternmost section of
the Appalachian system in North Ameri-
ca and preserves in its structure the
history of the North Atlantic area, from
the proto-Atlantic Ocean of early times
to the collision of continents that gener-
ated the Appalachian orogen and the
later rifting that led to the Atlantic of
today. But the Pleistocene glaciations
eliminated most or all the preceding fau-
na, flora, and soils. The significance of
foreland or offshore refugial areas re-
mains uncertain—a problem that returns
in several later chapters.

There are good discussions of the cli-
mate and the soils and a chapter on
peatlands with an interesting series of
aerial photographs and profiles. The flo-
ra of lichens and mosses, the first of the
individual groups to be dealt with, is
large and diverse; they have achieved a
nearly complete recolonization in the
10,000 years since deglaciation. The case
of the mammals is different. There are
only 14 native species, as against 34 in
Labrador, and the fauna is evidently
disharmonic. Most species probably
came in by the narrow Strait of Belle
Isle, but recolonization has been very
incomplete owing to the insularity of
Newfoundland or simply to its great dis-
tance from areas of Pleistocene survival.
Finally, a chapter on aquatic insects dis-
cusses the different modalities of aquatic
life in the several orders and leads to
interesting views on habitat selection
and the determination of present-day
ranges. In the event, the dragonflies,
caddisflies, and water beetles are now
represented by an almost full eastern

boreal zone fauna, whereas the stone-

flies, like the mammals, are very sparse.

Overall, this is a significant contribu-
tion to the ongoing study of the biology
of Newfoundland and of the boreal life
zone at large.

J. A. DOWNES

Biosystematics Research Institute,
Agriculture Canada, Ottawa, Ontario
KI1A 0C6, and Lyman Entomological
Museum, McGill University, Ste. Anne
de Bellevue, Québec H9X 1CO

Protists

Radiolaria. O. ROGER ANDERSON. Springer-
Verlag, New York, 1983. x, 355 pp., illus.
$59.

The stated purpose of this book is to
encourage interdisciplinary research on
a ‘“‘remarkable group of aesthetically
pleasing mineral-secreting protists.’”” The
author has contributed much to the un-
derstanding of the biology of radiolaria
through his own research, and his book
emphasizes the biological aspects of ra-
diolarian studies over paleontologic and
stratigraphic themes. It provides an ex-
tremely broad view of studies that have
addressed the morphology, systematics,
cellular structure, physiology, ecology,
and evolution of the radiolaria. The dis-
cussions of symbiosis, bioluminescence,
parasitism, and skeletal structure and
morphogenesis are particularly enlight-
ening. '

Anderson is acutely aware of the great
gaps in our knowledge of the radiolaria.
Many of these gaps derive from our
inability to follow them through a com-
plete reproductive cycle in a laboratory
setting—Ilet alone maintain a long-term
culture suitable for ecologic studies. Al-
though fission and the production of
‘“‘swarmers’’ have been observed, a full
cycle of sexual reproduction has not.
“There is . .. no convincing evidence
that the flagellated swarmers are ga-
metes.”” Yet sexual reproduction and
even hybridization have been inferred by
many authors. The lack of long-term
laboratory studies, combined with the
very complex nature of the pelagic realm
inhabited by the radiolaria, has limited
investigations to the techniques of care-
ful observation and strong inference.

The first major strong point of this
book is the completeness of its treatment
of the literature. The second is that the
author never fails to point out where
further research is needed and often sug-
gests how some of the remaining prob-
lems might be addressed. A weakness (if
it is to be considered such) is that the
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author does not attempt to evaluate the
work of others. Rather he provides a
précis of their major conclusions. In so
doing he has largely avoided bias in the
overall presentation at the expense of a
more concise synthesis.

The reader should be aware that spe-
cies names mentioned in the book are
those used in the cited articles; thus, the
same species can appear with two or
three different generic names. There are
several glaring errors in the references
and figure captions.

In summary Anderson’s book pro-
vides an excellent reference and intro-
duction to the literature on radiolaria. It
bridges the disciplinary gap between the
cell biologist, the ecologist, and the pale-
ontologist and encourages further re-
search that will lead to a better under-
standing of this long-ranging, diverse,
and somewhat mysterious group of sin-
gle-cell organisms.

T. C. MOORE, JR.
Exxon Production Research Company,
Houston, Texas 77001

Centuries of Geology

It Began with a Stone. A History of Geology
from the Stone Age to the Age of Plate
Tectonics. HENRY FauL and CaroL FauL.
Wiley-Interscience, New York. 1983. xviii,
270 pp., illus. $38.95; paper, $23.95.

The subtitle of this book written by
Henry Faul and completed after his
death by his wife indicates an immensely
ambitious project: ‘A History of Geolo-
gy from the Stone Age to the Age of
Plate Tectonics.”’ To accomplish this in
a mere 230 pages of text calls for a choice
between detailed treatment of a few key
episodes and more or less uniform com-
pression. Unfortunately Faul chose the
latter course. I say unfortunately be-
cause the end product is a pedestrian
recitation of events almost completely
devoid of material to engage the intellect
or stimulate the imagination.

For the early history, for which our
knowledge remains sketchy, this ap-
proach proves more or less adequate,
with the usual acknowledgement of the
contributions of a succession of impor-
tant figures, from Theophrastus and
Pliny to Steno and Hooke. It is from the
more thickly populated 18th century on-
wards that the method starts to come
unstuck. In the first place, there are
notable omissions or examples of exces-
sive compression. How can a serious
history of geology afford to ignore the
work of, for instance, von Buch or Elie
de Beaumont in Europe or T. C. Cham-
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berlin in North America? Dana’s re-
search on coral reefs is noted, but his
fundamental contributions to geotecton-
ics are neglected. No consideration is
given to the nappe theory of the Alps,
which was of immense significance in its
time. As for the 20th century, half a
dozen pages is all there is to be found on
subjects as momentous as radiometric
dating, continental drift, and plate tec-
tonics.

In the second place, and perhaps more
serious, Faul almost totally ignores the
recent reevaluations by historians of sci-
ence, who attempt to place leading think-
ers in their social and intellectual milieu,
the better to understand the interplay of
empirical discovery, new ideas, research
techniques, and personal rivalries. In-
stead he is content to accept the conven-
tional wisdom largely dating back to Ly-
ell’s tendentious and now somewhat dis-
credited account of the history of geolo-
gy. Thus no one would appreciate from
this book that it was the Wernerians who
represented the scientific mainstream,
with Hutton a rather isolated and atypi-
cal figure, or that Lyell’s insistence on
an extreme version of uniformitarianism
was strongly attacked on good grounds
by contemporary scientists of consider-
able stature. Nowhere in the book, in
fact, is there an adequate explication of
the development of geological thinking
on particular subjects—things apparent-
ly just happened in succession, and we
are evidently not meant to concern our-
selves with the whys and wherefores.

For the reader lacking any prior
knowledge of the history of geology this
account may provide a helpful primer,
particularly if use is made of the exten-
sive reference list, but the more ambi-
tious and discerning had better look else-
where.

A. HALLAM
Department of Geological Sciences,
University of Birmingham,
Birmingham B15 2TT, England

Books Received

Acquisition of Mathematics Concepts and Process-
es. Richard Lesh and Marsha Landau, Eds. Aca-
demic Press, New York, 1983. xiv, 410 pp., illus.
$39. Development Psychology Series.

Adaptations to Terrestrial Environments. N. S.
Margaris, M. Arianoutsou-Faraggitaki, and R. J.
Reiter, Eds. Plenum, New York, 1983. viii, 247 pp.,
illus. $39.50. From a symposium, Khalkidiki,
Greece, Sept. 1982.

Advanced Organic Chemistry. Part B, Reactions
and Synthesis. Francis A. Carey and Richard J.
Sundberg. 2nd ed. Plenum, New York, 1983. xxii,
650 pp., illus. $59.50; paper, $16.95.

Bird Conservation 1. Stanley A. Temple, Ed.
Published for the International Council for Bird
Preservation, United States Section, by University
of Wisconsin Press, Madison, 1983. viii, 148 pp.,
illus. Paper, $12.95.

Breeding Biology of the Adélie Penguin. David G.
Ainley, Robert E. LeResche, and William J. L.
Sladen. University of California Press, Berkeley,
1983. xii, 240 pp., illus., -+ plates. $27.50.

Carbon Dioxide. Friend or Foe? Sherwood B.
Idso. IBR Press (Institute for Biospheric Research),
Tempe, Ariz., 1982. xiv, 92 pp., illus. Paper, $9.95.

Cartilage. Brian K. Hall, Ed. Academic Press,
New York, 1983. Vol. 1, Structure, Function, and
Biochemistry. xvi, 385 pp., illus. $55. Vol. 2, Devel-
opment, Differentiation, and Growth. xiv, 409 pp.,
illus. $55.

Current Issues in Clinical Psychology, Vol. 1. Eric
Karas, Ed. Plenum, New York, 1983. xii, 301 pp.
%5.150. From a course, Merseyside, U.K., Sept.

Current Topics in Microbiology and I logy.
Vol. 105. M. Cooper et al., Eds. Springer-Verlag,
New York, 1983. iv, 184 pp. $44.50.

Cytopathology of Parasitic Disease. Pitman, Lon-
don, 1983 (U.S. distributor, CIBA Pharmaceuticals
Company, West Caldwell, N.J.). viii, 273 pp., illus.
$35. Ciba Foundation Symposium 99. From a sym-
posium, Caracas, Venezuela, Nov. 1982.

Dead Tech. A Guide to the Archaeology of Tomor-
row. Photographs by Manfred Hamm. Text by Rolf
Steinberg. Sierra Club Books, San Francisco, 1983
(trade distributor, Random, New York). 130 pp.
Paper, $14.95.

Degradation of Endogenous Opioids. Its Relevance
in Human Pathology and Therapy. Seymour Ehren-
preis and Federigo Sicuteri, Eds. Raven, New York,
1983. xiv, 237 pp., illus. $28.

Disinfection, Sterilization, and Preservation. Sey-
mour S. Block. 3rd ed. Lea and Febiger, Philadel-
phia, 1983. xviii, 1053 pp., illus. $87.50.

Excited States of Biopolymers. Robert F. Steiner,
Ed. Plenum, New York, 1983. xiv, 258 pp., illus.
$39.50.

Family Planning in Japanese Society. Traditional
Birth Control in a Modern Urban Culture. Samuel
Coleman. Princeton University Press, Princeton,
N.J., 1983. xvi, 270 pp., illus. $25.

The Finite Element Method. K. C. Rockey et al.
2nd ed. Halsted (Wiley), New York, 1983. x, 239
pp., illus. Paper, $17.95.

First Order Elliptic Systems. A Function Theoretic
Approach. Robert P. Gilbert and James L.. Buchan-
an., Academic Press, New York, 1983. xii, 281 pp.
$45. Mathematics in Science and Engineering, vol.
163.

Groundwater Contamination in the United States.
Veronica I. Pye, Ruth Patrick, and John Quarles.
University of Pennsylvania Press, Philadelphia,
1983. xxii, 315 pp. $35; paper, $14.95.

A Guide to Man-made Gemstones. Michael O’Don-
oghue. Color photography by Edward Giibelin. Van
Nostrand Reinhold, New York, 1983. 223 pp. +
plates. $35.50.

Handbook of Chemical Neuroanatomy. Vol. 1,
Methods in Chemical Neuroanatomy. A. Bjérklund
and T. Hokfelt, Eds. Elsevier, New York, 1983.
XXvi, 548 pp., illus. $140.50.

Hazardous Waste in America. Samuel S. Epstein,
Lester O. Brown, and Carl Pope. Sierra Club Books,
San Francisco, 1983 (trade distributor, Random,
New York). xiv, 593 pp. Paper, $12.95. Reprint,
1982 edition.

Health and Hazards in a Changing Oil Scence.
Published on behalf of the Institute of Petroleum by
Wiley, New York, 1983. x, 201 pp., illus. $34.95.
From a conference, London, 1982.

Introduction to the Physical Metallurgy of Welding.
Kenneth Easterling. Butterworths, Boston, 1983.
xii, 231 pp., illus. $59.95. Butterworths Monographs
in Metals.

Ion Binding Proteins without Cofactors or Sulfur
Clusters. Elizabeth C. Theil, Gunther L. Eichhorn,
and Luigi G. Marzilli, Eds. Elsevier, New York,
1983. xviii, 286 pp., illus. $59.50. Advances in Inor-
ganic Biochemistry, 5.

Kinematics. Joseph Stiles Beggs. Hemisphere,
Washington, D.C., 1983. xvi, 223 pp., illus. $24.50.

Lambda II. Roger W. Hendrix et al., Eds. Cold
Spring Harbor Laboratory, Cold Spring Harbor,
N.Y., 1983. x, 694 pp., illus. $78. Cold Spring
Harbor Monograph Series, 13.

Lasers and Optical Radiation. World Health Orga-
nization, Geneva, 1982 (U.S. distributor, WHO Pub-
lications Centre USA, Albany, N.Y.). 154 pp., illus.
Paper, $6.50. Environmental Health Criteria 23.

Leukotrienes and Other Lipoxygenase Products.
Priscilla J. Piper, Ed. Research Studies Press (Wi-
ley), New York, 1983. xiv, 353 pp., illus. $61.95.
Prostaglandins Series, 3. From a symposium, Lon-
don, Oct. 1982.

Life in Space. Time-Life Books, Alexandria, Va.,
1983 (retail distributor, Little, Brown, Boston). 304
pp., illus. $39.95.

Methods in Fruit Breeding. James N. Moore and
Jules Janick, Eds. Purdue University Press, West
Lafayette, Ind., 1983. xvi, 464 pp., illus. $40.
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