
and certainly attempts to illustrate how dif- 
ferent the country's problems are from those 
of other continents. This is of particular 
interest to American ecologists who want to 
understand different ecosystems and man- 
agement techniques utilized on another con- 
tinent. 

The book has an optimistic objective, 
"not . . . to be simply a catalog of environ- 
mental degradation and disaster, but a pos- 
itive attempt to learn from the mistakes and 
successes of the past." This is also a tall 
order. Australia is very different from north- 
ern temperate ecosystems: its soils are old 
and shallow, its climate is harsh and unpre- 
dictable, humans have introduced grazing 
animals in vast numbers, and it has suffered 
a disproportionate number of invading spe- 
cies in a short duration of European settle- 
ment. A relatively small number of people 
(15 million) have wrought extensive land- 
scape degradation to a vast portion of the 
country, and restoration seems slow or non- 
existent. 

Many Australian ecosystems contrast 
greatly with their European and American 
counterparts, so the policies of conservation 
and land management that have been im- 
ported from outside Australia do not neces- 
sarily apply, and have had disastrous conse- 
quences in some cases. Different ecological 
principles and related management strate- 
gies have been worked out for Australian 
conditions, which the authors are careful to 
illustrate. For example, stocking rates and 
clearing regimes are required that take into 
account the greater erosion and drought 
sulked by arid grazing lands when grass 
and tree cover are removed. 

The contributions in the book are exten- 
sive, but most pertain to three types of 
research: (i) basic biology of Australian eco- 
systems and organisms (for example, coastal 
marine ecology, Sydney's vegetation, rural 
trees and the dieback syndrome, biology of 
ants); (ii) management techniques as ap- 
plied to Australian ecosystems (for example, 
revegetation in grazing lands, honey bee 
management, fire in relation to Banksia pop- 
ulations, utilization of satellite photographs, 
management of numbat populations); and 
(iii) development of conservation values (for 
example, genetic resources, concepts of land 
preservation in arid zones, "naturalness" in 
relation to disturbed land, and criteria for 
conserving land). 

Most authors emphasize that many as- 
pects of Australian ecology are unstudied 
and many questions are unanswered. Until 
the basic ecology is studied comprehensively 
(and normal fluctuations in ecosystems mea- 
sured), scientists cannot hope to predict the 
effects of large-scale trends (such as global 
warming). This creates a pressure for Aus- 

tralian science to ask the right questions and 
answer them quickly. 

The book is extremely useful for anyone 
who wants to understand the ecological 
issues of this island continent, or simply to 
gain insights into different systems. Unfor- 
tunately, it is priced fairly high and is too 
technical to reach the shelves of Australian 
landowners, who desperately need to know 
the problems facing Australian science with 
regard to land management decisions. In 
general, most authors cite the need for 
changes in aspects of Australian scientific 
research, including: more research on major 
ecosystems (for example, sandy beaches and 
mudflats); more use of the experimental 
ecological approach; increased research in 
restoration ecology of disturbed landscapes 
(such as grazing lands, reefs, or upland 
streams); and a stronger commitment on the 
part of ecologists to communicating their 
results to the general public. Regarding the 
last issue, the editors summarize the volume 
on this note: 

Ecologists can no longer remain in the back- 
ground, researching issues in isolation from the 
community. We must venture into the arena 
where policies are fought out and see that our 
knowledge and understanding of the environment 
is properly used in making the decisions about the 
world in which we live. 

MEG LOWMAN 
Department of Biology, 

Williams College, 
Williamstown, M A  01267 

Sleeping and Dreaming 

Thalamic Oscillations and Signaling. MIR- 
CEA STERIADE, EDWARD G. JONES, AND ROD- 
OLEO R. LLINAS. Wiley, New York, 1990. xvi, 
431 pp., illus. $115. A Neurosciences Institute 
Publication. 

Brainstem Control of Wakefulness and 
Sleep. MIRCEA STERIADE AND ROBERT W. MC- 
CARLEY. Plenum, New York, 1990. xvi, 499 pp., 
illus. $85. 

Lying late at night in bed reading a highly 
technical monograph, one occasionally finds 
oneself becoming drowsy and falling asleep. 
If the previous nights were spent over grant 
proposals, letters of recommendation, and 
chapters long overdue, one may even after 
some time start to dream, imagining oneself 
in some mystical past where scientists were 
expected to search for the truth rather than 
to generate an endless number of docu- 
ments. 

These two monographs will go a long 
way toward explaining how such late-night 
behavior is controlled by the brain and how 
wakefulness, sleep, and dreaming are ex- 

pressed at the level of single cells and neural 
networks. The two major actors represented 
in both books are the thalamus and parts of 
the brainstem. The thalamus is the principal 
gateway to the cerebral cortex: the visual, 
auditory, somatosensory, and gustatory 
pathways all pass through specific thalamic 
nuclei on their way to the cortex. Further- 
more, cortical areas that receive input from 
specific thalamic nuclei also provide a mas- 
sive projection back to the same nuclei. For 
example, about half of all synapses in the 
best-studied thalamic nuclei, the lateral gen- 
iculate nucleus (LGN), which is located 
halfway between the retina and the primary 
visual cortex, originate in the cortex, the 
remainder being derived from retina, local 
GABAergic interneurons, and the brain- 
stem. Physiologists have long been puzzled 
about why afferent input does not project 
directly onto the cortex but passes through a 
relay station, particularly since the function- 
al properties of thalamic cells appear to differ 
little from those of their input fibers. 

One major clue to this mystery was dis- 
covered in the early '80s by Llinas, one of 
the authors of Thalamic Oscillations and Sig- 
naling. He and his coworkers showed that all 
thalamic neurons can be in one of two quite 
distinct electrophysiological states, depend- 
ing on their membrane potential. At resting 
potentials more positive than minus 60 rnil- 
livolts, cells respond to a current injection by 
a steady stream of fast action potentials. If 
the membrane potential shifts to minus 65 
millivolts or less, a calcium conductance 
comes into play, resulting in a burst of two 
to four fast action potentials followed by a 
profound hyperpolarization lasting between 
70 and 150 milliseconds. The cell repeats 
this basic pattern throughout the current 
injection. Thus, thalamic cells can be either 
in a "relay" or in an "oscillatory" mode. 

Steriade, the first author of both mono- 
graphs, has shown that these modes can be 
controlled by a diffise projection to the 
thalamus from cholinergic neurons in the 
reticular formation in the brainstem as well 
as from noradrenergic neurons in the locus 
coeruleus. Furthermore, these modes relate 
to the gross behavioral states of wakefulness, 
rapid-eye-movement (REM) or paradoxical 
sleep, and non-REM or slow-wave sleep. 
Cholinergic brainstem neurons excite tha- 
lamic neurons during both wakefulness and 
REM sleep, both of them states in which the 
brain is highly active. On the basis of heroic 
intracellular recordings, it has been shown 
that activation of cholinergic brainstem neu- 
rons tonically shifts the membrane potential 
of thalamic relay cells toward more positive 
values and increases their spontaneous dis- 
charge frequency, switching these cells into 
the relay mode and leading to a desynchro- 
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nized electroencephalogram (EEG). These 
findings essentially vindicate the concept, 
postulated in the '50s, of a diffusely acting 
midbrain reticular activating system. 

A second dominant feature of the REM 
phase is the so-called pontogeniculo-occipi- 
tal (PGO) waves, fast electrical events in the 
field potential that begin about one minute 
prior to and occur during REM sleep. PGO 
waves precede and indicate the direction of 
rapid eye movements and have been related 
to gaze direction in dream imagery. Another 
group of cholinergic brainstem neurons ini- 
tiates these waves by directly exciting LGN 
relay cells. A third very striking feature of 
REM sleep is the lack of major muscle 
movement during this phase of sleep (mus- 
cle atonia) despite our subjective experience 
of action and movement in our dreams and 
despite the high level of activity of neurons 

The books differ, however, in emphasis. 
Brainstem Control of Wakefirlness and Sleep 
discusses primarily the contribution of net- 
works in the brainstem to the expression of 
the sleep-wakefulness cycle with all of its 
attendant phenomena (muscular atonia, 
REM, spindles, synchronized and desyn- 
chronized EEG, and so on). In contrast, 
Thalamu Oscillations and Signaling focuses 
on the anatomy and electrophysiology of the 
thalamus and its relevance to the generation 
of the various forms of oscillatory and de- 
synchronized EEGs. Despite its highly tech- 
nical nature, Brainstem Control has a broader 
outlook, attempting to place its findings 
within the framework of clinical sleep disor- 
ders and dreams. Unfortunately, however, 
neither volume has much to say about the 
hctional relevance of all of these phenom- 
ena or about the relevant experimental liter- 

Bantam, New York, 1990. xiv, 401 pp., illus. Paper, 
$12.95. Reprint, 1990 ed. 

The Complete Tutankhamun. The King. The 
Tomb. The Royal Treasure. Nicholas Reeves. Thames 
and Hudson, New York, 1990 (distributor, Norton, 
New York). 224 pp. illus. $24.95. 

Concepts and Appllcatlons of Molecular Similar- 
ity. Mark A. Johnson and Gerald M. Maggiora, Eds. 
Wiley, New York, 1990. xxii, 393 p , illus. $65. From 
a minisymposium, Los Angela, Ck: 1988. 

Control of Communicable Diseases in Man. 
Abram S. Benenson, Ed. 15th ed. American Public 
Health Association, Washington, DC, 1990. xxviii, 532 
pp. Paper, $15.00. 

The Creative Process. A Functional Model Based 
on Empirical Studies from Early Childhood to Middle 
Age. Gudmund J. W. Smith and IngegerdM. Carlsson in 
Collaboration with Anna Danielsson, Sven Sandstrom, 
and Bert Westerlundh. International Universities Press, 
Madison, (3, 1990. viii, 243 pp., illus. $35. Psycholog- 
ical Issues, Monograph 57. 

Crystallization as a Separations Process. Allan S. 
Myerson and Ken Toyokura, Eds. American Chemical 
Society, Washington, DC, 1990. xii, 419 pp., illus. 
$94.95. ACS Symposium Series, 438. From a sympo- 
sium, Honolulu, HI, Dec. 1989. 

Engineering Turbulence Modelling and Experi- 
ments. W. Rodi and E. N. GaniC, Eds. Elsevier, New 
York. 1990. xviii. 958 DD.. illus. $295. From a svrnoo- , L 
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