know a great deal about the physiologi-
cal minutiae of tree growth, no one is
really sure whether the large size and
structure of these woody perennials con-
fer upon them anything that is physio-
logically unique. The publication of a
book on the structure and function of
trees is a rare and consequently wel-
come event; when the book is pro-
fessedly concerned with “those aspects
of the physiology which are peculiar
to tall woody plants” it is even more
s0. The only disappointed readers of this
book will be those who have no stomach
for long-standing controversy or those
who, from the title, may have expected
a wider-ranging treatment of the subject
than a review virtually restricted to
growth and the movement of assimilates.

The first three chapters (by Brown),
comprising about half the book, deal
with primary and secondary growth and
the relation between growth and habit.
Inevitably, such a review is selective,
but this one provides a balanced, if un-
adventurous, account of current knowl-
edge that will be valuable to students
and teachers; it could do much to
broaden the horizon of cell physiolo-
gists (if only they will read it), and it
discovers a treasure trove of potentially
rewarding research topics.

This section is followed by two chap-
ters (by Zimmerman) on xylem and
phloem transport—the latter described
by a manuscript reviewer as “a clear
statement of party line” but subsequent-
ly balanced by brief notes of alternative
postulates, including the pump concept
of the sieve plates. An iconoclastic and
provocative chapter by Tyree on steady-
state thermodynamics of translocation
introduces the Onsager equations and
argues a case for the experimental de-
tection and measurement of transloca-
tion by electrical phenomena. The con-
cluding chapter (by Zimmerman) treats
the storage, mobilization, and circula-
tion of assimilates, again highlighting
several potential research fields.

Zimmerman and Brown set out to pro-
duce a textbook that would bridge part
of the gap between modern standard
plant physiology texts (with their in-
evitable molecular and cell biology bias)
and ecological treatises on tree growth.
They have succeeded admirably and we
should be grateful to them; on the ques-
tion of “what is a tree?,” however, we
still have no better authority than Ger-
trude Stein.

S. D. RICHARDSON
Department of Forestry and
Wood Science, University College of
North Wales, Bangor
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Sleep Studies

Normal Sleep in Man. An Experimental
Contribution to Our Knowledge of the
Phenomenology of Sleep. UroS J. JOVAN-
oviC. Hippokrates, Stuttgart, 1971. 328
pp., illus. $30.

An impressive variety of multidiscipli-
nary investigations have led to major
advances in the detailed phenomenologi-
cal description of sleep in man and in
lower animals. Extensive studies of the
phylogeny, ontogeny, neurochemistry,
psychology, neuroendocrinology, and
physiology of sleep in recent years have
led to a number of theoretical formula-
tions of sleep-waking mechanisms.
These include concepts regarding the
anatomy and chemistry of biogenic
amines in the central nervous system
and of neural circuitry, as well as of
biorhythmic aspects of sleep. On the
basis of these data and new concepts,
there is increasing interest in and
evaluation of the nosology and etiology
of sleep disorders in man.

This monograph is a report of a
series of studies carried out by the
author with major emphasis on the
polygraphic recording and direct be-
havioral observation of nocturnal sleep
in man. The author plans to follow this
with a second monograph on “Problems
of Disturbed Sleep.” By the use of the
electroencephalogram (EEG), myogram
(EMG), oculogram (EOG), cardio-
gram, respirogram, phallogram, and
dermatogram, 491 nights of “normal”
sleep were monitored for 189 healthy
subjects. The results are analyzed in
terms of repetitive observational poly-
graphic descriptions and not in rela-
tion to specific hypotheses generated by
a sharply focused research inquiry. Un-
fortunately, it is difficult to compare
Jovanovi€’s polygraphic descriptions
with modern concepts of sleep-stage
patterns, since both his recording
methods and his electroencephalogra-
phic sleep staging are significantly dif-
ferent from present generally accepted
procedures. He classifies EEG “depth
of sleep” patterns into five major cate-
gories (A, B, C, D, and E) or stages,
with each stage having three substages,
there thus being a total of 15 separate
patterns. The concept of “depth” is
defined solely by the persistence of EEG
wave pattern, with no independent mea-
sure of arousal threshold used. The lack
of mentalis EMG recording in most
studies and the use of only one EOG
channel recording also create difficul-
ties in comparing results to other
studies. Surprisingly, no comparison or

even reference is made to the accepted
standard manual of sleep-stage record-
ing and classification (A. Rechtschaf-
fen and A. Kales, 4 Manual of Stan-
dardized Terminology, Techniques and
Scoring System for Sleep Stages of
Human Subjects, U.S. Public Health
Service Neurological Information Net-
work, Bethesda, Md., 1968).

In spite of these methodological diffi-
culties, the author essentially confirms
the well-accepted findings that normal
nocturnal sleep is composed of a se-
quence of 80-to-90-minute cycles; that
relative duration of phases of the cycles,
as well as EEG wave pattern, changes
according to time of night; and that
rapid eye movements are correlated with
desynchronized sleep 96 percent of the
time. In addition, the results confirm
previous findings regarding the pattern
of myoclonic twitches, heart rate and
respiratory rate, and penile erections,
as well as the high correlation (80 to
90 percent) of vivid dream reports
with “desynchronized” (REM) sleep.
Surface EMG recordings were made
from both arms during sleep, and sev-
eral interesting findings are reported. In
right-handed individuals (without left-
handed family members), there were
twice as many group discharges from
muscles of the left arm as from the
right. For left-handed individuals the
opposite result was found. These re-
sults were the case for total sleep as
well as during “desynchronized” sleep.

Although most of this monograph is
devoted to reports of sleep in normal
adult man, results of a study of sleep
in 17 children ages 2 to 14 and 8
adolescents ages 15 to 18 are also
included. The findings essentially con-
firm previous reports regarding sleep-
stage cycling and percentage relation-
ships of these sleep stages in these age
groups as well. One interesting section
is the report of results of an attempt
to totally deprive two young adults of
sleep for a period of 5 days. Neither
could be kept awake beyond 114 hours,
and after 215 days both subjects de-
veloped increasing transient sleep per-
iods, lasting a few seconds, with signif-
icant psychological and performance
decrements. The recovery sleep was
prolonged, with increased “deep” sleep
as well as increased percentage of REM
sleep. The subjects felt fully recovered
after 12 and 16 hours of sleep respec-

-tively.

This monograph cannot be recom-
mended as a general text for nonexperts
in the field, for the differences in meth-
odology make direct comparisons
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with the findings reported in the exten-
sive recent literature difficult. Moreover,
the absence of adequate discussion of
other important aspects of sleep in man
such as the effect of drugs, neuro-
endocrine phenomena, sensory evoked
responses, and the relation of sleep to
central nervous system biogenic amines,
makes this an inadequate general re-
view. Although much of this report es-
sentially confirms previously published
work, the extensive normative data re-
ported should be reviewed by those in-
vestigators with specific interests in
sleep research.

ErLioT D. WEITZMAN
Department of Neurology,
Montefiore Hospital and Medical
Center, Albert Einstein College
of Medicine, New York City
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Advances in Chemical Physics. Vol. 22.
I. Prigogine and Stuart A. Rice, Eds.
Wiley-Interscience, New York, 1972. xii,
436 pp., illus. $22.50.

Advances in Magnetic Recording. A
conference, Jan. 1971. Dennis E. Speliotis
and Clark E. Johnson, Jr., Eds. New York
Academy of Sciences, New York, 1972.
310 pp., illus. Paper, $24. Annals of the
New York Academy of Sciences, vol. 189.

Aggression in Man aud Animals. Roger
N. Johnson. Saunders, Philadelphia, 1972.
xii, 270 pp., illus. Paper, $3.95.

Basic Issues in Environment. Studies in
Quiet Desperaticn. Ira J. Winn. Merrill,
Columbus, Ohio, 1972. viii, 488 pp., illus.
Paper, $5.95.

Basic Techniques in Electronic Instru-
mentation. A. James Diefenderfer. Saund-
ers, Philadelphia, 1972, xii, 376 pp., illus.
Paper, $7.50. Saunders Golden Series.

Behavior Patterns of Children in School.
United States. U.S. Center for Health Sta-
tistics, Rockville, Md., 1972 (available
from the Superintendent of Documents,
Washington, D.C.). iv, 78 pp., illus. Paper,
$.75. Vital and Health Statistics, Series 11,
No. 113.

Biochimie Générale. J.-H, Weil. Mas-
son, Paris, 1972. xviii, 394 pp., illus.
Paper, 58 F. Enseignement Superieur,
Premier et Deuxiéme Cycle.

Le Choix des Matériaux Métalliques. A
colloquium, Saclay, France, June 1970.
Commissariat a I'Energie Atomique. Mas-
son, Paris, 1972. x, 188 pp., illus. 150 F.

Collagenase. A symposium, New York,
Feb. 1970. Ines Mandl, Ed. Gordon and
Breach, New York, 1972. vi, 216 pp. +
plates. Cloth, $12.50; paper, $7.50.

Computer-Oriented Approaches to Pat-
tern Recognition. William S. Meisel. Aca-
demic Press, New York, 1972. xii, 250
pp., illus. $15. Mathematics in Science and
.Engineering, vol. 83. -

Council of Teaching Hospitals. Com-
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mittee Structure and Membership Direc-
tory. January 1972. Associaiton of Ameri-
can Medical Colleges, Washington, D.C.,
1972. viii, 150 pp., illus. Spiral bound, $5.

The Crowding Syndrome. Learning to
Live with Too Much and Too Many.
Caroline Bird. McKay, New York, 1972.
xiv, 338 pp. $7.95.

Drug Metabolism in Man. A confer-
ence, June 1970. Elliot S. Vesell, Ed. New
York Academy of Sciences, New York,
1971. 774 pp., illus. Paper, $35. Annals
of the New York Academy of Sciences,
vol. 179.

The Dynamics of Meristem Cell Popu-
lations. Proceedings of a conference,
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Plenum, New York, 1972. xviii, 310 pp.,
illus. $19.50. Advances in Experimental
Medicine and Biology, vol. 18.

The Earth’s Tectonosphere. Its Past De-
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Electrodes and the Measurement of Bio-
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The Face of the Deep. Bruce C. Heezen
and Charles D. Hollister. Oxford Univer-
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Fifth Annual Simulation Symposium.
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Cloth, $19.75; paper, $12.50. Progress in
Simulation, vol. 2.
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The Growth and Structure of Human
Populations. A Mathematical Investiga-
tion. Ansley J. Coale. Princeton Univer-
sity Press, Princeton, N.J., 1972, xviii,
228 pp., illus. $9.50.

Handbook of Electronic Materials. IFI/
Plenum, New York, 1972. Vol. 4, Ni-
obium Alloys and Compounds. M. Neu-
berger, D. L. Grigsby, and W. H. Veazie,
Jr. viii, 70 pp., illus. $12.50. Vol. 6, Sili-
con Nitride for Microelectronic Applica-
tions. Part 2, Applications and Devices.
John T. Milek. viii, 118 pp., illus. $12.50.

The Lightning Book. Peter E. Vieme-
ister. Diagrams by Read Viemeister.
M.LT. Press, Cambridge, Mass., 1972.
316 pp. Paper, $1.95. Reprint of the 1961
edition.

Limbic System Mechanisms and Auto-
nomic Functicn. A symposium, Toronto.
Charles H. Hockman, Ed. Thomas,
Springfield, Ill., 1972. xviii, 294 pp., illus.
$28.50.

Location and Space-Economy. A Gen-
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edition.

The Meaning of Criminal Insanity.
Herbert Fingarette. University of Cali-
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Moons and Planets. An Introduction to
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University of California Press, Berkeley,
1972. vi, 206 pp., illus. Paper, $4.95. Re-
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Transplantation Genetics of Primates.
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The UFO Experience. A Scientific In-
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