ent data to the conclusion that gene activi-
ty in differentiation is controlled by a hier-
archy of binary switches in which particu-
lar genetic loci play a decisive role. Mu-
tants at these loci have homoeotic effects,
and their influence is spatially restricted by
the same clonal boundaries that define
compartments. Kauffman’s formalization
of this model as an “‘epigenetic code” is
stimulating and raises many new questions
concerning the mechanism of translation.

The book achieves a nice balance be-
tween theory, experiment, and inter-
pretation. Avoiding a molecular approach,
it nevertheless points a way toward one. It
will be of interest to geneticists and prac-
ticing developmental biologists, and for the
most part its ideas will be accessible to ad-
vanced undergraduates.

M. A. RUSSELL

Department of Genetics,
University of Alberta,
Edmonton, Canada

Silurian-Devonian Paleobiology

Evolution and Extinction Rate Controls.
ARTHUR J. Boucor. Elsevier, New York,
1975. xvi, 428 pp., illus. $42.50. Devel-
opments in Palaeontology and Stratigra-

phy, 1.

A. J. Boucot is widely known for his pro-
lific studies of Silurian and Devonian
brachiopods. From his long experience
with these fossils he has developed the hy-
pothesis that rates of evolution are gov-
erned primarily by population size. The
larger the population the slower the rate of
evolution, whether it is assessed by phylet-
ic, cladogenetic, morphologic, or (what
Boucot chiefly employs) taxonomic cri-
teria.

In order to support and elaborate this
hypothesis, Boucot explores the brachio-
pod associations and distributions of the
Silurian-Devonian interval. He has written
a sweeping description of their ecological
and biogeographic units, with special at-
tention to their changing patterns through
time. These data are summarized in maps
and figures that include a number of range
charts containing phylogenetic inter-
pretations. Rates of extinction and diver-
sification and changes in levels of tax-
onomic diversity are calculated on a stage-
by-stage basis. Appendices contain such
systemic descriptions and stratigraphic
notes as are necessary to document new or
unusual taxonomic practices. The treat-
ment is worldwide in scope, although re-
stricted to level-bottom, nonreef associa-
tions. Well over half the book is devoted to
these matters.
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Thus we are provided with a large-scale
account of biotic patterns during about 100
million years of Paleozoic time. Silurian-
Devonian time embraces some important
events in the history of marine in-
vertebrates. Two major waves of extinction
occur, one near the end of the Silurian and
quite an extensive one near the end of the
Middle Devonian. These have never been
well explained, but Boucot makes it clear
that the second, at least, is associated with
a decline in the number of provinces. Also
during this time interval, North America
and northern Europe were joined after
having been separated by an ancient ocean.
Boucot has chosen not to consider the ef-
fects of continental drift; consequently, dis-
tributional data are discussed in terms of
modern geography, and the environmental
effects of drift are not explored. However,
the data will be of use to those wishing to
attempt reconstructions with paleogeo-
graphic verisimilitude. In any event, the
major conclusions drawn from these data
are that widespread brachiopod species
(assumed to have large populations) tend
to persist longer and to evolve more slowly
than more narrowly distributed ones (as-
sumed to have small populations).

The remainder of the book is devoted
chiefly to factors that control population
size, to problems of population size esti-
mates for fossil species, and to factors that
might affect evolutionary rates. Dis-
cussions are drawn partly from Silurian-
Devonian situations and partly from theo-
ry, and the theoretical discussions are
based chiefly upon recent papers that have
been particularly influential or con-
troversial. The topics they take up include
the effects of nutrients, biomass, diversity,
trophic position, competition, and pre-
dation upon evolutionary rates. The dis-
cussions are heavily weighted against hy-
potheses that interpret evolutionary rate
regulation in terms other than population
size. Thus the stimulating models of
Bretsky and Lorenz on mass extinctions
are especially singled out for criticism, and
the model of the peripheral origin of novel
morphologies presented by Eldredge and
Gould is reinterpreted as a case of the rap-
id evolution of small as compared to the
slow evolution of large populations.

In the end, this portion of the book is un-
successful. The most we are left with is the
probability that widely distributed taxa
usually endure longer than more narrowly
distributed ones. We are never presented
with a mechanism to account for this dif-
ference. Boucot asserts that biologists have
developed evidence that evolution proceeds
more rapidly in small than in large popu-
lations. He mentions the rapid speciation
of taxa isolated on islands, presumably at-
tributing this chiefly to their small popu-

lation sizes rather than to effects of the iso-
lation of founder populations in novel envi-
ronments. Whether island species continue
to evolve rapidly is not considered, fluctua-
tions in population sizes are not consid-
ered, and the classic treatments of popu-
lation size effects by Sewall Wright are not
mentioned. So far as I am aware, biolo-
gists have not in fact presented evidence
that populations of the rather large sizes
represented by Boucot’s “small” popu-
lations, which may have distributions that
are subcontinental in extent, do evolve
faster than even more extensive popu-
lations.

Why then do the more narrowly ranging
taxa have shorter fossil records? Is it be-
cause more restricted taxa are least likely
to be discovered in fossil form and there-
fore tend to have shorter recorded dura-
tions? Or do taxa with widely distributed
populations tend to be more flexibly adapt-
ed, so that they weather environmental
changes that carry off narrowly adapted
forms with smaller ranges? Such questions
are still open. This book is not satisfying as
a treatment of evolution and extinction
rate controls. Nevertheless it can be espe-
cially recommended for its broad coverage
of the interesting Silurian-Devonian level-
bottom benthos.

JAMES W. VALENTINE
Department of Geology,
University of California, Davis
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Murray Sargent I11, James F. Scott, and Mar-
lan O. Scully, Eds. Addison-Wesley, Reading,
Mass., 1975. xii, 510 pp., illus. $23.50. Physics of
Quantum Electronics, vol. 2.

Lipids and Tumeors. K. K. Carroll, Ed. Karger,
Basel, 1975. x, 400 pp., illus. $67.50. Progress in
Biochemical Pharmacology, vol. 10.

Magnetic Bubbles. A. H. Bobeck and E. Della
Torre. North-Holland, Amsterdam, and Else-
vier, New York, 1975. x, 222 pp., illus. $31.25.
Series of Monographs on Selected Topics in
Solid State Physics, vol. 14.

The Mathematical Praeface to the Elements
of Geometrie of Euclid of Megara (1570). John
Dee. Introduction by Allen G. Debus. Science
History Publications, New York, 1975. iv, 36
pp- + facsimile. $8.95. Primary Sources from
the Scientific Revolution.

Mechanoreception. Proceedings of a sympo-
sium, Bochum, Germany, Oct. 1973. West-
deutscher Verlag, Diisseldorf, 1974. 420 pp.,
illus. DM 160. Abhandlungen der Rheinisch-
Westfilischen Akademie der Wissenschaften,
Band 53.

Mediums, Mystics, and the Occult. Milbourne
Christopher. Crowell, New York, 1975. xii, 276
pp., illus. $6.95.

Methods in Enzymology. Sidney P. Colowick
and Nathan O. Kaplan, Eds. Vol. 39, Hormone
Action. Part D, Isolated Cells, Tissues, and Or-
gan Systems. Joel G. Hardman and Bert W.
O’Malley, Eds. Academic Press, New York,
1975. xx, 608 pp., illus. $39.50.

Methods in Enzymology. Sidney P. Colowick
and Nathan O. Kaplan, Eds. Vol. 43, Antibiot-
ics. John H. Hash, Ed. Academic Press, New
York, 1975. xxii, 838 pp., illus. $39.50.

Molds, Mushrooms, and Mycotoxins. Clyde
M. Christensen. University of Minnesota Press,
Minneapolis, 1975. viii, 264 pp., illus. $11.50.

National Health Insurance. Can We Learn
from Canada? Proceedings of a symposium,
Sun Valley, Idaho, 1974. Spyros Andreopoulos,
Ed. Wiley, New York, 1975. xxii, 274 pp.
$10.95. A Volume on Current Health Care Is-
sues from the Sun Valley Forum on National
Health, Inc. A Wiley Biomedical-Health Publi-
cation.
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NEPEBOLYHKH!

FOR RUSSIAN-ENGLISH
SCIENTIFIC AND TECHNICAL
TRANSLATIONS

You can follow the latest Soviet
research in your field, and supple-
ment your income, by translating
in your home on a free-lance basis.
If you have a native command of
English, a good knowledge of Rus-
sian, and experience or academic
training in a scientific or technical
discipline, you may be qualified for
our translation program. Immediate
openings are available in physics,
materials science, geology and bio-
medical, civil, environmental and
chemical engineering, as well as
other fields. With our constantly
expanding program, we can guar-
antee you a continuous flow of
translations in your specialty.

For additional information contact:
Translations Editor

Plenum Publishing Corporation
227 West 17th Street, New York, N.Y. 10011

'I'I'IE

‘The only 1 gallon Blendor in the
world is a Waring Blendor. The only
Blendor designed especially for
laboratory use is aWaring Blendor.
Formoreinformationontheworld’s
only Waring Laboratory Blendor
write: Waring Products Division,
Dynamics Corporation Of America,
Route 44, New Hartford, Conn.
06057.

waring
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Native South Americans. Ethnology of the
Least Known Continent. Patricia J. Lyon, Ed.
Little, Brown, Boston, 1975. xiv, 434 pp., illus.
+ loose map. $13.95.

New Trends in the Utilization of Educational
Technology for Science Education. Unesco,
Paris, 1974 (U.S. distributor, Unipub, New
York). 248 pp., illus. Paper, $11.55.

Nonlinear Programming 2. Proceedings of a
symposium, Madison, Wis., Apr. 1974. O. L.
Mangasarian, R. R. Meyer, and S. M. Robin-
son, Eds. Academic Press, New York, 1975. x,
362 pp., illus. $19.

Ocean Circulation Physics. Melvin E. Stern.
Academic Press, New York, 1975. x, 246 pp.,
illus. $19.50. International Geophysics Series,
vol. 19.

Occupational Lung Diseases. Wm. Keith C.
Morgan and Anthony Seaton. Saunders, Phila-
delphia, 1975. xiv, 392 pp., illus. $18.

Pharmacology of Lipid Transport and Athero-
sclerotic Processes. E. J. Masoro, Ed. Per-
gamon, New York, 1975. x, 596 pp., illus. $55.
International Encyclopedia of Pharmacology
and Therapeutics, Section 24.

Physical Aspects of Electron Microscopy and
Microbeam Analysis. Papers from a meeting,
New Orleans, Aug. 1973. Benjamin M. Siegel
and Donald R. Beaman, Eds. Wiley, New York,
1975. xiv, 474 pp., illus. $32.50. A Wiley Bio-
medical-Health Publication.

Physics for the Life and Health Sciences. Si-
mon G. G. MacDonald and Desmond M. Burns.
Addison-Wesley, Reading, Mass., 1975. xvi, 750
pp., illus. $14.95. Addison-Wesley Series in
Physics.

The Plant Hunters. B. J. Healey. Scribner,
New York, 1975. x, 214 pp., illus. $8.95.

Poverty and Health. A Sociological Analysis.
John Kosa and Irving Kenneth Zola, Eds. Har-
vard University Press, Cambridge, Mass., ed. 2,
1975. xviii, 456 pp. $15. A Commonwealth Fund
Book.

The Primates. Sarel Eimerl and Irven De-
Vore. Time-Life Books, New York, 1974 (dis-
tributor, Little, Brown, Boston). 200 pp., illus.
Paper, $4.25. Life Nature Library.

Principles of Animal Physiology. Dennis W.
Wood. Elsevier, New York, ed. 2, 1975. x, 342
pp., illus. Cloth, $19.50; paper, $11.75. A Series
of Student Texts in Contemporary Biology.

Progress in Cybernetics and Systems Re-
search. Vol. 1, General Systems, Engineering
Systems, Biocybernetics and Neural Systems.
Proceedings of a symposium, Vienna, 1974.
Robert Trappl and Franz R. Pichler, Eds.
Hemisphere, Washington, D.C., and Halsted
(Wiley), New York, 1975. x, 358 pp., illus.
$24.50.

Psychology and Culture. Richard A. Thomp-
son. Brown, Dubuque, Iowa, 1975. viii, 68 pp.
Paper, $1.50. Elements of Anthropology.

Random Processes, II. Poisson and Jump-
Point Processes. Anthony Ephremides, Ed.
Dowden, Hutchinson and Ross, Stroudsburg,
Pa., 1975 (distributor, Halsted [Wiley], New
York). xii, 352 pp. $24. Benchmark Papers in
Electrical Engineering and Computer Science,
vol. 11.

A Religious History of the American People.
Sydney E. Ahlstrom. Yale University Press,
New Haven, Conn., 1974. xvi, 1158 pp. Paper,
$8.95. Reprint of the 1972 edition.

Run, River, Run. A Naturalist’s Journey down
One of the Great Rivers of the West. Ann
Zwinger. Illustrated by the author. Harper and
Row, New York, 1975. xiv, 318 pp. $10.95.

Science Fair Project Index 1960-1972. Janet
Y. Stoffer, Ed. Scarecrow Press, Metuchen,

| N.J., 1975.vi, 728 pp. $25.

9824
BIALKALI
300-650 NM

9798
S-20
200-850 NM

New 30 mm photomultipliers from EMI
mechanically and electrically inter-
changeable with earlier EMI types
such as 9524, 9592, 9529. 9824 has
a bialkali cathode giving good Q.E.
with very low dark current and high
gain. 9798 has a UV window which
combined with its $-20 cathode gives
a wide spectral range (200-850 nm).
Either type can be had with spectrosil
window for extended UV or low back-
ground applications.

For Photon Counting, RFI/QL-30F slim-
line housings complete with potted
divider chain are available for all
30 mm tubes. Available from stock.
Details from:

EMVMI GENCOM INC.

80 EXPRESS ST., PLAINVIEW, NY 11803
TEL: 516-433-5900. TLX: 510-221-1889
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GHEMIGALS

IF YOU ARE LOOKING FOR
HIGHLY PURIFIED
RESEARCH BIOCHEMICALS
WHICH ARE SHIPPED TO YOU
FROM STOCK
AT THE LOWEST PRICES
THEN CHECK WITH US!

C"“-AFLATOXIN B,
100-200 mc/mmole

AFLATOXIN B,; B,; G,; G,
OCHRATOXIN A
PATULIN
PENICILLIC ACID
STAPH. ENTEROTOXIN B

and antisera
ACTINOMYCIN D
CERULENIN

PUROMYCIN
DIHYDROCHLORIDE

VALINOMYCIN

GLUTAMIC
DECARBOXYLASE
Acetone powder of E. coli
0.8-1.0 U/mg

LACTIC DEHYDROGENASE
Chicken Heart —

600 1.U./ mg protein

PENICILLINASE
1600 I.U. [ mg protein

CANNABINOIDS
PURINES

FOR OUR NEW CATALOG,
WRITE:

MAKOR CHEMICALS LTD.
DEPT. S
P.O.B. 6570,
JERUSALEM, ISRAEL
TELEX NO. 2469
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Science, Technology and the Environment.
John T. Hardy. Saunders, Philadelphia, 1975.
xiv, 330 pp., illus. Paper, $8.95. Saunders Gold-
en Series in Environmental Science.

VII Inter-American Meeting on Foot-and-
Mouth Disease and Zoonoses Control. Port-of-
Spain, Trinidad and Tobago, Apr. 1974. Pan
American Health Organization, Washington,
D.C., 1975. xvi, 168 pp. Paper, $2.50. Scientific
Publication No. 295.

Silicate Science. Vol. 6, Silicate Structures
and Dispersoid Systems. Wilhelm Eitel. Aca-
demic Press, New York, 1975. xviii, 820 pp.,
illus. $59.50.

Social Sciences and Humanities in Engineer-
ing Education. Papers from a seminar, Bucha-
rest, Sept. 1972. Unesco, Paris, 1974 (U.S. dis-
tributor, Unipub, New York). 126 pp. Paper,
$6.60. Studies in Engineering Education, 2.

Sociologues Allemands. Etudes de Cas en So-
ciologie Historique et Non-Historique avec le
Dictionnaire de I’Ethique Protestante et I’Esprit
du Capitalisme de Max Weber. Guy G. Ankerl.
La Baconniére, Boudry-Neuchitel, Switzerland,
1974. 316 pp. Sw. Fr. 33.

The Solid State. An Introduction to the Phys-
ics of Crystals for Students of Physics, Materi-
als Science, and Engineering. H. M. Rosenberg.
Clarendon (Oxford University Press), New
York, 1975. x, 236 pp., illus. Cloth, $21; paper,
$7.25. Oxford Physics Series.

Sound. R. W. B. Stephens, Ed. Halsted
(Wiley), New York, 1975. 854 pp., illus. $37.50.
International Dictionaries of Science and Tech-
nology.

The Soviet Union. Yesterday, Today, Tomor-
row. A Colloquy of American Long Timers in
Moscow. Proceedings of a conference, Miami,
Feb. 1975. Foy D. Kohler and Mose L. Harvey,
Eds. University of Miami Center for Advanced
International Studies, Washington, D.C., 1975.
xiv, 220 pp., illus. Cloth, $9.95; paper, $6.95.
Monographs in International Affairs.

The Student Africanist’s Handbook. A Guide
to Resources. Gerald W. Hartwig and William
M. O’Barr. Schenkman, Cambridge, Mass., and
Halstead (Wiley), New York, 1975. viii, 152 pp.
$5.95.

Study Abroad. International Scholarships. In-
ternational Courses. Unesco, Paris, ed. 20, 1974
(U.S. distributor, Unipub, New York). 524 pp.
Paper, $7.50.

Theory of Defects in Solids. Electronic Struc-
ture of Defects in Insulators and Semiconduc-
tors. A M. Stoneham. Clarendon (Oxford Uni-
versity Press), New York, 1975. xx, 956 pp.,
illus. $79.50. Monographs on the Physics and

1 Chemistry of Materials.

U.S. Investment in the Forest-Based Sector in
Latin America. Problems and Potentials. Hans
M. Gregersen and Arnoldo Contreras. Pub-
lished for Resources for the Future by Johns
Hopkins University Press, Baltimore, 1975. xiv,
114 pp. Paper, $4.50.

Voices from the Rapids. An Underwater
Search for Fur Trade Artifacts, 1960-73. Rob-
ert C. Wheeler, Walter A. Kenyon, Alan R.
Woolworth, and Doughlas A. Birk. Minnesota
Historical Society, St. Paul, 1975. xiv, 118 pp.,
illus. Paper, $6.50. Minnesota Historical Ar-
chaeology Series No. 3.

Water Management and Agricultural Devel-
opment. A Case Study of the Cuyo Region of
Argentina. Kenneth D. Frederick. Published for
Resources for the Future by Johns Hopkins
University Press, Baltimore, 1975. xvi, 188 pp.
$10.

Whereby We Thrive. A History of American
Farming, 1607-1972. John T. Schlebecker. Iowa
State University Press, Ames, 1975. x, 342 pp.,
illus. $12.95.

The world’s
most complete

High Voltage

Electrophoresis
System ...and it’s

SAFE, T0O!

SAVANT'S HIGH VOLTAGE

ELECTROPHORESIS ENCLOSURE
WITH TWO LUCITE TANKS.

A fully integrated ELECTRICAL and
FIRE PROTECTED chamber.

(] Fire Detection and CO2 Extinguishing System.

(] Audible Alarm and Remote Alert Signal.

(] Electrical Interlocks for Primary and
High Voltage Protection.

(] Ground Fault Detection and Circuit
Interruption.

("] Flow-Thru Ventilation for Vapor Disposal.

1 Cooling Water Flow Monitor and Visual
Indicator.

(] Unobstructed Visibility.

] Dimensions: 36” Wide x 39" Deep x 80" High.
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