ence of myosin in mitochondria and
chloroplasts does not rule out a
mechanical energy-conversion mecha-
nism in these organelles.

The general thesis that motile sys-
tems have some properties in common
is a valuable one, but so little is known
about their comparative chemistry that
restrictive definitions should be avoid-
ed. Even the term contractile proteins
carries mechanistic implications. In my
opinion, the older term “mechanochemi-
cal systems” is preferable, because it
focuses attention on the central prob-
lem—the conversion of chemical bond
energy, usually in the form of adeno-
sine triphosphate, into mechanical ener-
gy. The ability of a protein system to
do mechanical work at the expense of
chemical energy is the most satisfac-
tory criterion to use in defining such

systems. It is difficult to apply, since
the system must be obtained in an
asymmetric form, but the uncritical
use of the viscosity response of a crude
protein extract can lead to needless
confusion. Furthermore, some of the
systems described, such as the Na-K
dependent adenosine triphosphatase, are
probably not like actomyosin and
should not be included as mechano-
chemical systems. In this case chemi-
cal energy is used to do work against
an electrochemical gradient. Presum-
ably protein systems are capable of
carrying out several kinds of energy
conversions, the mechanochemical type
being an important, but not the only,
example.

Epwin W. TAYLOR
Department of Biophysics,
University of Chicago, Chicago

Some Biological Mechanisms of Behavior

Progress in Physiological Psychology. Vol.
1. EL1oT STELLAR and JAMES M. SPRAGUE,
Eds. Academic Press, New York, 1966.
299 pp., illus. $9.50.

Frontiers in Physiological Psychology.
Rocer W. RusseLL, Ed. Academic Press,
New York, 1966. 277 pp., illus. $8.50.

It is just 100 years since Wilhelm
Wundt inaugurated a new formal dis-
cipline by changing the title of his
course at Heidelberg to “Physiological
Psychology.” The new field—devoted
to the study of biological mechanisms
of such aspects of behavior as atten-
tion, perception, learning, and memory
—made slow progress for many dec-
ades. Techniques were lacking to re-
cord or influence directly processes tak-
ing place deep within the body, and
especially within the brain. With the
development of such techniques in
the last quarter century, physiological
psychology has spurted ahead.

Textbook writers have recently been
trying to catch up with the rapidly
expanding field. Whereas there was only
one textbook of physiological psycholo-
gy in wide use a few years ago, half
a dozen have appeared in 1966 and
1967. So diverse are the problems and
techniques and so rapid is the progress
that writing textbooks in this field is
unusually difficult and is almost bound
to be a thankless task; even the most
successful textbooks are doomed to be
soon out of date. One attempt to pro-
vide continuing up-to-date coverage of
this field is found in certain chapters
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of the Annual Review of Psychology
and the Annual Review of Physiology.

An attempt devoted exclusively to
this field was inaugurated in 1966—
Progress in Physiological Psychology.
The plan of the editors is to present
each year six to eight papers, some be-
ing brief, authoritative accounts of the
current state of a special field, others
presenting new and unpublished investi-
gations, and still others providing criti-
cal and speculative evaluations of con-
cepts in the field. As new topics are
covered in succeeding years, it is hoped

that the whole breadth and depth of

physiological psychology will be repre-
sented. Only the field of sensory mech-
anisms will be excluded, since this
is being covered by the series Contribu-
tions to Sensory Physiology (also pub-
lished by Academic Press), edited by
W. D. Neff, but perceptual mechanisms
will be included. Authors will come
from other biological sciences as well
as from psychology.

The six topics of volume 1 indicate
some of the scope intended for this
series: electrophysiological correlates of
transaction and storage of informa-
tion in brain tissue; concepts of atten-
tion and experimental approaches to
attention through electrophysiology; ef-
fects of sensory deprivation on brain
and on behavior; the anatomical locus
of reinforcement of behavior; physiolo-
gy of thirst; and functions of the limbic
system of the brain in initiating and
suppressing behavior. Three authors are
physiologists and three are psycholo-

gists. Such a distribution of topics
and authors should help to foster com-
munication among members of the vari-
ous disciplines that contribute to
physiological psychology. Each of the
present authors is well known for re-
search in the area that he treats, and
each goes beyond a simple review to
comment and speculate on problems
and concepts. The standard of exposi-
tion is high, carefully chosen references
are given for each chapter, and in-
dices of names and topics are provided.
Volume 2 of this series is now in prep-
aration.

Almost as if to start the foregoing
series off with two volumes, R. W. Rus-
sell has edited Frontiers in Physiologi-
cal Psychology. The treatment of topics
is rather similar, and a few of its seven
chapters even overlap somewhat (but
not extensively) those in Progress in
Physiological Psychology. A rather dif-
ferent topic, biochemical substrates of
behavior, is covered in an excellent re-
view by the editor. Both volumes can
be recommended as providing authori-
tative accounts of main areas in cur-
rent physiological psychology.

In the years to come the series
begun by Stellar and Sprague should
continue to provide a valuable source
for both students and investigators. It
should also provide a record of ad-
vances and, one hopes, a stimulus to
further progress.

MARK R. ROSENZWEIG
Department of Psychology,
University of California, Berkeley

Books Received

Advances in Astronomy and Astro-
physics. Vol. 5. Zden&k Kopal, Ed. Aca-
demic Press, New York, 1967. xii -} 355
pp., illus. $16.

Advances in Mathematics. Vol. 2, fasc.
1. Topological planes. Helmut R. Salz-
mann. Academic Press, New York, 1967.
60 pp., illus. Paper, $3.95.

Advances in Morphogenesis. Vol. 6.
M. Abercrombie and Jean Brachet, Eds.
Academic Press, New York, 1967. viii -
331 pp., illus. $15.

Advances in Protein Chemistry. Vol.
22. C. B. Anfinsen, Jr., M. L. Anson,
John T. Edsall, and Frederic M. Rich-
ards, Eds. Academic Press, New York,
1967. xviii 4+ 443 pp., illus. $18.50.

Amphibians and Reptiles of Great
Smoky Mountains National Park. James
E Huheey and Arthur Stupka. Photo-
graphs by Isabelle Hunt Conant. Pub-
lished with the cooperation of the Great
Smoky Mountains Natural History Asso-
ciation, University of Tennessee Press,

Knoxville, 1967. xii - ¢8 pp. $3.
(Continued on page 1238)
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Animal Variety. Lawrence S. Dillon.
Brown, Dubuque, Iowa, 1967. x 4+ 180
pp., illus. Paper, $2.25.

Arithmetic for Science Students. Pro-
grammed Discussion. Jay A. Young. Pren-
tice Hall, Englewood Cliffs, N.J., 1967.
vi + 106 pp., illus. Paper, $1.56.

The Artist of “Isleta Paintings” in
Pueblo Society. Esther S. Goldfrank.
Smithsonian Press, Washington, D.C,,
1967. (available from Superintendent of
Documents, Washington, D.C.). vi 4 227
pp., illus. $4.25. Smithsonian Contribu-
tions to Anthropology, vol. 5.

Behavioral Science Research in New
Guinea. Report of a conference, Honolu-
lu, Aug. 1965. NAS-NRC-NAE Publica-
tion 1493, Washington, D.C., 1967 (avail-
able from National Academy of Sciences,
Washington, D.C.). x + 141 pp. Paper,
$7.50.

Biology and the Manufacturing Indus-
tries. Proceedings of a symposium, Lon-
don, September 1966. M. Brook, Ed. Pub-
lished for the Institute of Biology by
Academic Press, New York, 1967. xii +
165 pp., illus. $8. Sympcsia of the Insti-
tute of Biology, No. 16.

Biology of Emotions. New Understand-
ing Derived from Biological Multidisci-
plinary Investigation: First Electrophysio-
logical Measurements. Edmund Jacobson.
Thomas, Springfield, 11., 1967. xviii 4+ 211
pp., illus. $7.50

A Book of American Birds. Charles
Paul May. Illustrations by John Crosby.
St. Martin’s, New York, 1967. viii + 115

pp. $3.50.
Calculus and Linear Algebra. Bur-
rowes Hunt. Freeman, San Francisco,

1967. xii 4+ 401 pp. illus. $9.50. A Series
of Books in Mathcmatics.

Cancer of the Stomach. A Clinical
Guide for Diagnosis and Treatment.
John R. Kelsey, Jr. Thomas, Springfield,
I, 1967. x -+ 72 pp., illus. $4.75.

Carcinogenesis. A Broad Critique. Pa-
pers presented at the 20th Annual Sym-
posium on Fundamental Cancer Research,
Houston, 1966. Published for the Univer-
sity of Texas M. D. Anderson Hospital
and Tumor Institute by Williams and
Wilkins, Baltimore, 1967. xvi + 774 pp.

Cellular Continuity and Development.
Ralph E. Alston. Scott, Foresman, Glen-
view, Ill., 1967. viii 4 214 pp., illus.
Paper, $2.95. Scott, Foresman Series in
Undergraduate Biology.

The Cellular Role of Macromolecules.
P. H. Jellinck. Scott, Foresman, Glen-
view, Ill, 1967. viii 4+ 117 pp., illus.
Paper, $2.95. Scott, Foresman Series in
Undergraduate Biology.

Chymia. Annual Studies in the History
of Chemistry. Vol. 12. Henry M. Leicester,
Ed. University of Pennsylvania Press,
Philadelphia, 1967. vi 4 236 pp., illus.
$8.50.

The Clinical Pathology of Infancy. Pro-
ceedings of a seminar, Washington, D.C.
F. William Sunderman and F. William
Sunderman, Jr., Eds. Thomas, Springfield,
I, 1967. xiv 4 565 pp., illus. $26.50.

Collection of Organic Chemistry Prob-
lems. John D. Roberts and Marjorie C.
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Caserio. Benjamin, New York, 1967.
X -+ 324 pp., illus. Paper, $3.95.

Contemporary Change in Traditional
Societies. Julian H. Steward, Ed. Vol. 3,
Mexican and Peruvian Communities.
Charles J. Erasmus, Solomon Miller, and
Louis C. Faron. University of Ilinois
Press, Urbana, 1967. xiv + 302 pp., illus.
$10.

Convex Polytopes. Branko Griinbaum
with the cooperation of Victor Klee, M.
A. Perles, and G. C. Shephard. Inter-
science (Wiley), New York, 1967. xiv -
456 pp., illus. $18.75. Pure and Applied
Mathematics, vol. 16.

Crime and Science. The New Frontier
in Criminology. Jirgen Thorwald. Trans-

lated from the German by Richard and |

Clara Winston. Harcourt, Brace and
World, New York, 1967. x + 494 pp.,
illus. $8.95.

Cues, Decisions, and Diagnoses. A
Systems-Analytic Approach to the Diag-
nosis of Psychopathology. Peter E. Na-
than. Academic Press, New York, 1967.
XX -+ 244 pp., illus. $10.50. Personality
and Psychopathology.

Developments in Transport Theory. A
NATO Advanced Study Institute, Ankara,
Turkey, August 1965. E. Inonii and P. F.
Zweifel, Eds. Academic Press, New York,
1967, xiv - 381 pp., illus. $19.50.

A Dictionary of Biology., M. Aber-

crombie, C. J. Hickman, and M. L. John-
son, Aldine, Chicago, 1967. 254 pp., illus.
$6. Reprint of the 1962 edition.

The Difference of Man and the Differ-
ence It Makes. Based on the Encyclo-
paedia Britannica lectures, Chicago, 1966.
Mortimer J. Adler. Holt, Rinehart and
Winston, New York, 1967. xvi 4+ 395
pp. $7.95.

Digital Logic and Computer Opera-
tions. Robert C. Baron and Albert T.
Piccirilli. McGraw-Hill, New York, 1967.
xii 4 330 pp., illus. $13.50.

Dynamical Processes in Solid State
Optics. Tokyo Summer Lectures in Theo-
retical Physics, 1966, part 1. Ryogo Kubo
and Hiroshi Kamimura, Eds. Syokabo,
Tokyo; Benjamin, New York, 1967. viii
-+ 245 pp., illus. $7.50.

The Ecology and Etiology of Human
Disease. Kingsley M. Stevens. Thomas,
Springfield, Ill., 1967. xiv 4 201 pp.
$7.50. American Lecture Series Publica-
tion No. 684,

Electrical Conduction Properties of
Polymers. A symposium, Pasadena, Calif.,
April 1966. A. Rembaum and R. F.
Landel, Eds. Interscience (Wiley), New
York, 1967. vi + 250 pp., illus. Paper,
$9.75. Journal of Polymer Science, part
C, Polymer Symposia.

Electric Power Systems. B. M. Weedy.
Wiley, New York, 1967. x 4+ 307 pp,
illus. $8.50.

Electrical Power Systems Engineering.
Problems and Solutions. Alvin H., Knable.
McGraw-Hill, New York, 1967. vi + 249
pp., illus. $9.95.

Electromagnetic Fluctuations in Plasma.
A. G. Sitenko. Translated from the Rus-
sian edition (Kharkov, 1965) by Morris
D. Friedman. Academic Press, New
York, 1967. xiv 4+ 256 pp., illus. $12.50.

Electron Micrographs of Limestones
and Their Nannofossils. Alfred G. Fischer,
Susumu Honjo, and Robert E. Garrison.

1 DECEMBER 1967

thrift!

If you're looking for ways to save money, use a #21 Econo-
Cage Disposable. It costs less than you pay for time, labor
and equipment to clean and sterilize an ordinary cage. No
problem getting rid of one, either. It incinerates with 1-2%
residue.

Of course, you can reuse it if you prefer. Econo-Cages are
precision molded of clear, sturdy polystyrene by the leading
manufacturer of plastic cages. They stand by themselves,
without supports.

This cage is roomy. It meets NIH standards, and houses up
to eight mice in a 11%” x 7%” x 5” deep space. It can be fitted
with either our #22D or 22H lid, illustrated in our catalog.

See for yourself why this is the best buy in disposable cages
on the market—why more and more hospital, government,
and private breeding and testing labs are using this low-cost
rigid cage for mice.

Call your Econo-Cage distributor for complete details and
prices . . . or send for our new catalog showing our complete

line of disposable and permanent cages for mice, rats, ham-
sters, and guinea pigs.

Ec-21

COMPLETE ANIMAL
HOUSING FACILITIES

FOR LESS THAN $100.00 i S <
ggr;egsl ﬂll)ap $1005({0, Eou get m SCIENTIFIC DIVISION
isposable Econo- | _—
wdorothitenc-conrasy | MARYLAND PLASTICS, INC.

9 EAST 37TH STREET, NEW YORK, N.Y. 10016

1241



Fluid delivery rates...

Precise...
Consistent...

Controlled...

with new
Coleman Infusion Pumps!

Choose exactly the peristaltic pump you need — single- or dual-
head, with single, multiple or variable delivery rates that are

constant to = 19, — even at levels as low

as 0.03 and as high as

7:5 ml per minute. Quiet, contamination-free, they’re so reliable
they can be trusted in the most delicate and demanding applications.
Write to Coleman Instruments Division, Perkin-Elmer Corporation,

42 Madison St., Maywood, Illinois 60153.

Bulletin S-EB-3A.

PERKIN-ELMEIR

PROTECT PATENTS,
CONTROL PROJECT PROGRESS

Permanently - bound Laboratory Notebooks
keep results of R&D work in a form that pro-
vides proper proof of patent claims.
Consecutively-numbered pages, ruled for data
tabulation or neat sketches, allow proper
entry and witnessing of development work.
Notebooks are available with detachable du-
plicate pages which permit research man-
agers to monitor all phases of a project.
Available immediately — $4.00 each; quantity
discounts.

Send free sample pages and price list.
Name

Title

org.

Address

SCIENTIFIC NOTEBOOK CO.
719 Wisconsin Ave., Oak Park, Il

MOLECULAR
MECHANISMS OF
TEMPERATURE
ADAPTATION

Edited by C. LADD PROSSER
Published July 1967

A symposium presented at the
Berkeley Meeting of AAAS, De-
cember 1965. AAAS Publication
No. 84, 398 pages, 41 tables, 127
illustrations, bibliography, index.
Regular Price $12.50. AAAS Mem-
bers’ Cash Orders $10.50.

Molecular Mechanisms of Tem-
perature Adaptation is a collection
of papers on the general physiology
of temperature adaptation in cold-
blooded animals, plants. and mi-
croorganisms. Twenty-four con-
tributors from the Soviet Union,
Germany, Canada, Denmark, and
the United States report recent re-
search findings on the diverse
molecular mechanisms of response,
acclimation, and adaptation to heat
and cold in bacteria, plant cells
and tissues, insects, fishes, amphi-
bians, and reptiles.

AAAS
1515 Massachusetts Ave.,, NW
Washington, D.C. 20005

1242

Princeton University Press, Princeton,
N.J., 1967. xvi + 141 pp., illus. Cloth,
$6.75; paper, $3.25. Monographs in Ge-
ology and Paleontology, No. 1.

Electronics for Scientists and Engi-
neers. R. Ralph Benedict. Prentice-Hall,
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pp., illus. $12.95.

Elementary Particle Physics. Tokyo
Summer Lectures in Theoretical Physics,
1966, part 2. Gyo Takeda and Akihiko
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New York, 1967. vi + 209 pp., illus.
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Elementary Statistical Theory for Be-
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86 pp., illus. Paper, $1.95. Addison-
Wesley Series in Foundations of Scientific
Psychology.
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search. Robert Rosenthal. Appleton-Cen-
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Series.
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go, 1967. 231 pp., illus. $5.95.
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Geochemistry of Hydrothermal Ore
Deposits. Hubert Lloyd Barnes, Ed. Holt,
Rinehart and Winston, New York, 1967.
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New York, 1967. xii 4 551 .pp., illus.
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The Gravity Field of the Earth from
Classical and Modern Methods. Michele
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Great National Parks of the World.
Richard Carrington. Random House,
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