dosymbiotic theory” of organelle ori-
gin. Whaley, Dauwalder and Kephart,
Morré, Mollenhauer, and Bracker, and
Buvat focus on the circulation of mem-
branes among intracellular compart-
ments. Campbell and Campbell dis-
cuss the formation and persistence of
some of the ultrastructurally distinctive
cell junctions (desmosomes, tight junc-
tions) . Fulton provides an exceptionally
well organized and useful review of
the ambiguities of centriole and basal
body reproduction and function, and
Tilney surveys some interesting recent
literature on microtubules. A chapter
by Mahowald on the origin and con-
tinuity of polar granules and a specula-
tive review by Clowes on organelle
differentiation = during development
round out the contributions and pro-
vide the embryological perspective ap-
propriate to the series of volumes on
cell differentiation of which this book
is a part.

Aside from the work on plastids and
mitochondria, most progress seems to
have been made on membrane circula-
tion. There remains relatively little
doubt that the rough endoplasmic retic-
ulum (ER) contributes membrane to
the smooth ER and Golgi apparatus,
that material from the Golgi region
can become incorporated in the cell
surface, and that membrane-delimited
vesicles can bud from the cell surface
and fuse with lysosomes; some would
also argue that the outer mitochondrial
membrane and the membranes sur-
rounding plant vacuoles derive directly
from the ER, although the evidence
for these propositions remains some-
what ambiguous. Much research is now
under way on questions related to the
quantitative aspects and to the rates
and mechanisms of membrane circula-
tion, but several important questions
still lack clear answers. For example,
since there are differences in overall
enzymatic properties and composition
among the different compartments that
seemingly contribute membranes to
one another, mechanisms are being
sought for alterations or selective loss
and gain of membrane molecules or
for selective transport of special mem-
brane regions from one compartment
to another. Similarly, it remains to be
determined whether virtually all mem-
branes arise by growth or transfer of
preexisting membrane or whether
other, more subtle, assembly mecha-
nisms also exist.

The situation with respect to the
centriole-cilia-microtubule group of
organelles is dominated to a significant
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extent by the lack of definitive infor-
mation on the chemistry and modes of
functioning of centrioles and basal
bodies. Some key questions are in the
process of being answered (for exam-
ple, do the tubules of cilia grow from
the tip or the base?), and much im-
portant work has been done on the
chemistry, interactions, and probable
mechanisms of function of micro-
tubules. But, beyond increasingly clear
descriptions, little is understood, for
example, of the ways in which pro-
centrioles form or the details of mech-
anisms by which microtubule distribu-
tion, assembly, and disassembly are
controlled.

As might be expected, the develop-
mental questions have proved most
intractable. For the cell biologist, the
contact the book provides with these
problems is likely to prove quite stim-
ulating, although a bit frustrating. On
the whole, the contributors have done
reasonable jobs in raising appropriate
questions and putting issues and evi-
dence in focus; the chapters also serve
as a useful reminder of the distance
yet to be traveled and the availability
of fascinating experimental material.
Thus, the special cell division behavior
of the embryonic cells that come to
contain polar granules or similar ma-
terial is tantalizing (how are such cells
in some species protected from chro-
mosome elimination and how do they
differentiate into a population that
undergoes meiosis?). But present gen-
eral understanding of cell division is
inadequate to provide really useful
clues to the underlying mechanisms,
and the chemistry of polar granule
material is poorly understood. How
can we demand a molecular explana-
tion for the formation of desmosomes
or tight junctions when we still do not
have adequate knowledge of the archi-
tecture and turnover of plasma mem-
branes? And, even with the growing
body of information on mitochondrial
biogenesis, we have available little
more than ingenious hypotheses to ex-

plain why, for example, the mito-,

chondria of Protozoa or of the adrenal
cortex differentiate with tubular cristae
as opposed to the more typical plate-
like structures.

As always, it is easy to find a few
things to criticize in a book of this
type; for example, there is substantial
unevenness in quality and there is too
much repetition in the coverage of
some topics. The book would prob-
ably benefit from more detailed anal-
ysis of mechanisms of assembly of

microscopic structures from macro-
molecules and from more extended dis-
cussions of several aspects of molecular
and organelle turnover. An index
would also be useful. Reproduction of
photomicrographs is surprisingly ade-
quate. Overall, the volume certainly is
well worth reading for many different
types of biologists.

Eric HOLTZMAN
Department of Biological Sciences,
Columbia University, New York City

Books Received

Coronary Heart Disease and Physical
Fitness. A symposium, Copenhagen, Sept.
1970. O. Andrée Larsen and R. O. Malm-
borg, Eds. University Park Press, Balti-
more, Md., 1971. 280 pp., illus. $17.50.

Cyclic AMP. G. Alan Robison, Regi-
nald W. Butcher, and Earl W. Sutherland,
with contributions by Th. Posternak and
Joel G. Hardman. Academic Press, New
York, 1971. xii, 532 pp., illus. $17.50.

Darwin Retried. An Appeal to Reason.
Norman Macbeth. Gambit, Boston, 1971.
vi, 178 pp. $6.95.

Deuterium Labeling in Organic Chem-
istry. Alan F. Thomas. Appleton-Century-
Crofts, New York, 1971. xvi, 518 pp.,
illus. $29.95.

The Development of Physical Theory
in the Middle Ages. James A. Weisheipl.
University of Michigan Press, Ann Arbor,
1971. 92 pp. Paper, $1.95. Reprint of the
1959 edition.

Dimensions of Change. Don Fabun, as-
sisted by Kathy Hyland and Robert Con-
over. Glencoe (Macmillan), Beverly Hills,
Calif., 1971. x, 230 pp., illus. $8.95.

Drugs and Cell Regulation. Organiza-
tional and Pharmacological Aspects on the
Molecular Level. A symposium, Buffalo,
N.Y., September 1970. Enrico Mihich, Ed.
Academic Press, New York, 1971. xxii,
394 pp., illus. $19.50.

Encounter: Group Processes for Inter-
personal Growth. Gerard Egan. Brooks/
Cole, Belmont, Calif., 1970. xvi, 424 pp.
Paper, $4.95.

Encyclopedia of Polymer Science and
Technology. Plastics, Resins, Rubbers, Fi-
bers. Vol. 14, Thermogravimetric Analy-
sis to Wire and Cable Coverings. Norbert
M. Bikales, Herman F. Mark, and Nor-
man G. Gaylord, Eds. Interscience (Wi-
ley), New York, 1971. xiv, 806 pp., illus.
$50.

Environment and Good Sense. An Intro-
duction to Environmental Damage and
Control in Canada. M. J. Dunbar. Spon-
sored by the Canadian Society of Zoolo-
gists. McGill-Queen’s University Press,
Montreal, 1971. viii, 92 pp., illus. Cloth,
$C4.50; paper, $C2.25.

Enzymes. An Introduction to Biological
Catalysis. Alan D. B. Malcolm. Methuen
Educational, London, 1971 (U.S. distrib-
utor, Barnes and Noble, New York). vi,
74 pp., illus. Paper, $2.50 Methuen Studies
in Science.

Explanation in Archeology. An Expli-

(Continued on page 966)

939



NOW! 35%
Discount

on CRC's
Automated
Labwashers

SAVE! Buy direct from
the manufacturer.

(offer ends Dec. 31,1971)

R

The new CRC Labwasher®
offers improved glassware
washing plus plasticware cycle.

Our new line of labwashers will end your lab-
ware washing problems. Their fully automatic
washing cycles produce spotlessly clean and
dry labware, including plasticware, quickly and
efficiently.

They cut glass labware breakage in half, and
soon pay for themselves in man-hours saved.

* Choice of undercounter, free-standing or
mobile models

* Choice of tap or distilled water rinses (up to 3)
* Dual-Temp Forced-Air Drying

« Booster heater for elevating and maintaining
water temperatures

* Convenient front loading with roll-out racks.

* 16 stainless steel accessory racks handle glass
labware or plasticware

For more information,
request Bulletin No. A-111

THE

CHEMICAL
RUBBER
CcoO.
18901 Cranwood Parkway
Cleveland, Ohio 44128

Circle No. 78 on Readers’ Service Card

966

BOOKS RECEIVED

(Continued from page 939)

citly Scientific Approach. Patty Jo Watson,
Steven A. LeBlanc, and Charles L. Red-
man. Columbia University Press, New
York, 1971. xxii, 192 pp., illus. $6.

The Fight for Quiet. Theodore Berland.
Prentice-Hall, Englewood Cliffs, N.J.,
1971. xvi, 306 pp. Paper, $2.95. Reprint
of the 1970 edition.

Flavins and Flavoproteins. A sympo-
sium, Durham, N.C., 1970. Henry Kamin,
Ed. University Park Press, Baltimore,
Md.; Butterworths, London, 1971. xviii,
712 pp., illus. $29.50. International Union
of Biochemistry symposium No. 39.

Freud and the Americans. The Begin-
nings of Psychoanalysis in the United
States, 1876-1917. Nathan G. Hale, Jr.
Oxford University Press, New York, 1971.
xvi, 574 pp. $15. Freud in America, vol.
1.

From Watt to Clausius. The Rise of
Thermodynamics in the Early Industrial
Age. D. S. L. Cardwell. Cornell Univer-
sity Press, Ithaca, N.Y., 1971. xvi, 336
pp., illus. $11.50.

Functional Groups in Organic Com-
pounds. Walter S. Trahanovsky. Prentice-
Hall, Englewood Cliffs, N.J., 1971. x,
150 pp., illus. Cloth, $8.95; paper, $4.95.
Foundations of Modern Organic Chemistry
Series.

Génétique Médicale. Maurice Lamy.
Masson, Paris, 1971. vi, 264 pp., illus.
Paper, 68 F.

Group Theory and Its Applications.
Vol. 2. Ernest M. Loebl, Ed. Academic
Press, New York, 1971. xiv, 312 pp., illus.
$18.50.

Helping People. Karen Horney’s Psycho-
analytic Approach. Harold Kelman. Sci-
ence House, New York, 1971. ix, 622 pp.,
illus. $18.50.

Hoofed Mammals of the World. Ugo
Mochi and T. Donald Carter. Scribner,
New York, ed. 2, 1971. xx, 268 pp., illus.
$9.95.

How to Use the Magic Self-Cybernetics.
Ben B. Smith. Fell, New York, 1971. 238
pp., illus. $7.95.

Human Cytogenetics. Clinical Cytogenet-
ics. Vol. 2. John L. Hamerton. Academic
Press, New York, 1971. xviii, 546 pp.,
illus. $27.

Immunological Methods in Endocrinol-
ogy. A symposium, Ulm, Germany, Feb-

. ruary 1970. K. Federlin, C. N. Hales, J.

Kracht, Eds. Thieme, Stuttgart; Academic
Press, New York, 1971. viii, 120 pp., illus,
$9. Hormone and Metabolic Research,
Supplement Series, No. 3.

In the Name of Life. Essays in Honor
of Erich Fromm. Bernard Landis, Edward
S. Tauber, and Erica Landis, Eds. Holt,
Rinehart and Winston, New York, 1971.
xvi, 334 pp., illus. $10.95.

Introduction to Axiomatic Set Theory.
G. Takeuti and W. M. Zaring. Springer-
Verlag, New York, 1971. viii, 252 pp.
Paper, $9.50. Graduate Texts in Mathe-
matics, vol. 1.

Introduction to Materials Science. A. G.
Guy with the collaboration of M. E.
Bever, L. L. Hench, and A. Peterlin. Mc-
Graw-Hill, New York, 1971. xx, 604 pp.,
illus. $16.50. McGraw-Hill Series in Mate-
rials Science and Engineering.

An Introduction to the Study of Man.
J. Z. Young. Clarendon (Oxford Univer-
sity Press), New York, 1971. xxvi, 720
pp.. illus. $19.25.

The Insect Societies. Edward O. Wilson.

Belknap (Harvard University Press),
Cambridge, Mass., 1971. xii, 548 pp.,
illus. $20.

Introduction to Newton’s ‘Principia.’ I.
Bernard Cohen. Harvard University Press,
Cambridge, Mass., 1971. xxx, 380 pp.
+ plates. $30.

Kirk-Othmer Encyclopedia of Chemical
Technology. Supplement Volume, Ada-
mantane to Units. Anthony Standen, Her-
man F. Mark, John J. McKetta, Jr., and
Donald F. Othmer, Eds. Interscience
(Wiley), New York, ed. 2, 1971. xvi, 1008
pp., illus. $50.

Mach’s Philosophy of Science. J. Brad-
ley. Athlone, London, 1971 (U.S. distribu-
tor, Oxford University Press, New York).
xii, 226 pp., illus. $13.

Mathematical Foundations for Design:
Civil Engineering Systems. Robert M.
Stark and Robert L. Nicholls. McGraw-
Hill, New York, 1971. x, 566 pp., illus.
$16.50.

Mathematical Logic and Formalized
Theories. A Survey of Basic Concepts and
Results. Robert Rogers. North-Holland,
Amsterdam; Elsevier, New York, 1971. xii,
236 pp. Cloth, $17.25; paper, $8.95.

Mechanics. Keith R. Symon. Addison-
Wesley, Reading, Mass., ed. 3, 1971. xiv,
640 pp., illus. $13.75. Addison-Wesley
Series in Physics.

Medicine and Ethnology. Selected Es-
says. Erwin H. Ackerknecht. H. H. Walser
and H. M. Koelbing, Eds. Johns Hopkins
Press, Baltimore, Md., 1971. 196 pp., $10.

Metheds of Biochemical Analysis. Vol.
20. David Glick, Ed. Interscience (Wiley),
New York, 1971. x, 396 pp., illus. $17.50.

Mineral Optics. Principles and Tech-
niques. Wm. Revell Phillips. Freeman,
San Francisco, 1971. xii, 250 pp. +
plates. $12.50. A Series of Books in
Geology. )

' Modern Cosmology. D. W. Sciama.
Cambridge University Press, New York,
1971. viii, 212 pp., illus. $8.95.

The New York Times 1972 Guide to
College Selection. Ella Mazel. Quadrangle,
Chicago, 1971. xviii, 240 pp., illus. Paper,
$4.95.

Newer Methods of Preparative Organic
Chemistry. Vol. 6. W. Forest, Ed. Verlag
Chemie, Weinheim, Germany; Academic
Press, New York, 1971. xii, 316 pp.,
illus. $19.50.

Nonbenzenoid Aromatics. Vol. 2. James
P. Snyder, Ed. Academic Press, New York,
1971. xii, 436 pp., illus. $22. Organic
Chemistry, Vol. 16-2.

On the Volterra and Other Nonlinear
Models of Interacting Populations. N. S.
Goel, S. C. Maitra, and E. W. Montroll.
Academic Press, New York, 1971. viii,
146 pp., illus. $5.50. Reviews of Modern
Physics Monographs.

The Origin and Diversification of Lan-
guage. Morris Swadesh. Joel Sherzer, Ed.
Aldine-Atherton, Chicago, 1971. xviii, 350
pp. $9.75.

Palaeozoic Fishes. J. A. Moy-Thomas.
Second edition, revised by R. S. Miles.
Saunders, Philadelphia, 1971. xii, 260 pp.,
illus. $12.75.

SCIENCE, VOL. 174



The

Polytron
omogenizer.

|

i("'l li

If it can be
done, we
can probably
do it.

The
Willems
Polytron®
homogen-
izer is
unlike
any mixer you've ever used. It
works on a unique principle—
kinetic plus ultrasonic energy.
And it often succeeds where
other instruments fail.

Homogenization by sound
waves means that tissues are
broken down quickly to sub-
cellular level without destruc-
tion of enzyme activity. You'd
be hard-pressed to do that
with other kinds of mixers.

In the applications field,
the Polytron has proved so ef-
fective in inducing physical
and chemical change that it
has already revolutionized
many procedures. Whether it
be for dispersing, homogen-
izing, emulsifying or disrupt-
ing, a Polytron is available in
the size to meet your specific
requirements.

Contact us if you have any
guestions. Both literature and
a demonstration are available
on request.

Brinkmann Instruments, Inc.
Cantiague Road,

Westbury, L. ., N.Y. 11590
Brinkmann Instruments
(Canada), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario.

Circle No. 72 on Readers’ Service Card

Photochemistry. R. B. Cundall and A.
Gilbert. Appleton-Century-Crofts, New
York, 1971. x, 220 pp., illus., $10.95.
Studies in Modern Chemistry.

Planned Urban Environments. Sweden,
Finland, Israel, The Netherlands, France.
Ann Louise Strong. Johns Hopkins Press,
Baltimore, Md., 1971. xxxiv, 406 pp., illus.
$20.

Problems of Psychoanalytic Training,
Diagnosis, and the Technique of Therapy,
1966-1970. Anna Freud. International
Universities Press, New York, 1971. xii,
312 pp. $12.50. The Writings of Anna
Freud, vol. 7.

Progress in High Temperature Physics
and Chemistry. Vol. 4. Carl A. Rouse, Ed.
Pergamon, New York, 1971. viii, 200 pp.,
illus. $19.50.

Prospects in Mathematics. A sympo-
sium, Princeton, N.J., March 1970. F.
Hirzabruch, Lars Hormander, John Mil-
nor, Jean-Pierre Serre, and I. M. Singer.
Princeton University Press, Princeton, N.J.,
University of Tokyo Press, Tokyo, 1971.
viii, 186 pp. Paper, $6. Annals of Mathe-
matics Studies, No. 70.

Psychological Solutions to Social Prob-
lems. An Introduction to Social Technol-
ogy. Jacobo A. Varela. Academic Press,
New York, 1971. xvi, 318 pp. $12.50.
Social Psychology.

The Radiation Chemistry of Water.
Ivan G. Draganié¢ and Zorica D. Dragani¢.
Academic Press, New York, 1971. xii, 244
pp., illus. $14. Physical Chemistry, vol. 26.

Ralph Linton. Adelin Linton and
Charles Wagley. Columbia University
Press, New York, 1971. x, 196 pp., illus.
Cloth, $7.50; paper, $2.95. Leaders of
Modern Anthropology Series.

Suburban Land Conversion in the
United States. An Economic and Govern-
ment Process. Marion Clawson. Published
for Resources for the Future by Johns
Hopkins Press, Baltimore, Md., 1971.
xviii, 406 pp., illus. $12.50.

Theory of Seismic Head Waves. Vlastis-
lav Cérveny and Ravi Ravindra. Univer-
sity of Toronto Press, Buffalo, N.Y., 1971.
xvi, 312 pp., illus. $18.50.

Traité de Zoologie. Anatomie, Systéma-
tique, Biologie. Published under the di-
rection of Pierre-P. Grassé. Tome 16,
Mammiféres. Fascicule 3, Musculature
des Membres, Musculature Peauciére,
Musculature des Monotrémes, Arthrologie.
F.-K. Jouffroy, J. Lessertisseur, R. Saban,
and J. D. Souteyrand-Boulenger. Masson,
Paris, 1971. viii, 1210 pp., illus. 390 F.

Transistor Audio Amplifiers. P. Tharma.
Van Nostrand Reinhold, New York, 1971.
414 pp., illus. $19.50.

Underwater. Physiology. A symposium.
C. J. Lambertsen, Ed. Academic Press,
New York, 1971. xxiv, 576 pp., illus. $23.

University Urban Research Centers.
Grace M. Taher, Ed. Urban Institute,
Washington, D.C., ed. 2, 1971. xxii, 300
pp. Paper, $2.75.

The Weather Workbook. Fred W.
Decker. Weather Workbook Co., Corval-
lis, Ore., ed. 3, 1971. 91 pp., illus. Un-
bound, $2.75. Weather Map Study. 25
pp., illus. Unbound, 60¢.

White Attitudes toward Black People.
Angus Campbell. Institute for Social Re-
search, Ann Arbor, Mich., 1971. viii, 178
pp., illus. Cloth, $8; paper, $5.

of animal
‘care costs

Our story is straightforward.

Automatic animal watering systems work—
theyre cutting out bottles all across the
country. And they save money—easily 30%
of total animal care labor in most facilities.
Our appeal is equally straightforward. If
most animal facilities can save that kind
of money—yours should find out more.
Hence, the coupon.
r------_-----1
2 Please send us the

. facts about how auto- l
. matic watering works,

how it saves money l

] . catalog, speci- 1

l fications, user list. .

]

l name I

|

I firm I

: address :

u:‘:ty state zip ‘
T R R K R R R N B

Hardco
Automatic Watering

Hardco Scientific Div., Fieldstone Corp.
3229 Omni Drive
Cincinnati, Ohio 45245

Circle No. 76 on Readers’ Service Card



