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Drugs and Mental Disorder 
The Hallucinogens. A. HOFFER and H. Os- 
MOND, with a contribution by T. Wecko- 
wicz. Academic Press, New York, 1967. 
x - 626 pp., illus. $25. 

The fact that certain drugs can pro- 
duce changes in perception, thinking, 
and feeling has fascinated man from 
early times. The resemblance of drug- 
induced states to naturally occurring 
madness has been repeatedly noted, and 
the discovery in 1943 of the hallucino- 
genic possibilities of lysergic acid di- 
ethylamide stimulated widespread inter- 
est among psychologists, psychiatrists, 
and chemists in drugs with similar ac- 
tions. Encouraged by literary (for ex- 
ample, Aldous Huxley) and mystical 
(Timothy Leary et al.) figures, the ad- 
venturous use of such drugs-especially 
LSD and cannabis-has spread among 
young people, arousing public concern. 

Now Hoffer and Osmond have at- 
tempted to bring within the covers of 
a single book comprehensive informa- 
tion about the varieties and sources of 
hallucinogenic substances together with 
a survey of their psychological and 
physiological effects, and to discuss the 
mechanism of action of such agents 
with particular emphasis on their chem- 
ical structure and the possible metabolic 
transformations of compounds. Such a 
book could fill a void, for no compara- 
ble volume has been offered since Louis 
Lewin's Phantastica, published in 1931. 
(A number of published symposia are 
available, but none of them attempts to 
be comprehensive.) Hoffer and Osmond 
both have impressive credentials, having 
been concerned with hallucinogenic 
agents at least as far back as 1954. 
(Osmond introduced the word "psyche- 
delic" into the English language, and 
that picturesque term has swept the 
world.) The suggestion made by Hoffer, 
Osmond, and Smythies in 1954 that 
adrenochrome, an oxidized form of 
epinephrine, might be responsible for 
schizophrenia was both audacious and 
plausible, and it provided the ferment 
for research in many laboratories. Most 
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competent investigators have not found 
significant levels of adrenochrome in the 
blood of either normal or abnormal 
subjects and have concluded that it 
probably does not play a role in human 
physiology; but the theory did stimulate 
interest in the possibility that catechol- 
amines might play a role in mental dis- 
ease, and this idea has now achieved a 
prominence and respectability un- 
equaled in psychiatry and pharma- 
cology. 

The serious defects of Hoffer and 
Osmond's new book are therefore es- 
pecially regrettable. Much to my sur- 
prise, there is not a word in it about 
cannabis (marijuana), a drug that is 
known to cause hallucinations and dis- 
ordered thinking and that has been used 
by millions of people, whereas 170 
pages are devoted to adrenochrome and 
an entire short chapter to taraxein, 
neither of which is unquestionably 
hallucinogenic. The authors steadfastly 
uphold their hypothesis concerning 
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adrenochrome and schizophrenia, dis- 
regarding all the conflicting evidence of 
the literature as though they were un- 
aware of it and describing various 
chemical therapies they have employed 
with schizophrenics to counteract the 
presumed effects of adrenochrome. The 
book is in fact full of polemical de- 
fenses of highly controversial chemical 
theories of mental disease. 

The subject of hallucinogenic drugs 
is a difficult one because the effects in 
humans are hard to characterize in ob- 
jective, quantitative terms. The present 
authors do not appear to be concerned 
with such considerations, and allow 
their rich imaginations to encompass 
material from chemistry, psychiatry, 
and mythology in impressionistic fash- 
ion. A great deal of space is given to 
verbatim descriptions by untrained vol- 
unteers of their reactions to different 
drugs. The authors' own descriptions of 
the effects of drugs are also unsystem- 
atic; the sources and even the units of 
measure are frequently omitted from 
their tables of data. The book is clearly 
not for the novice in this field, but it 
may interest the skeptical specialist who 
is already familiar with the controversial 
literature and would like to sample 
some uninhibited thinking. 

MURRAY E. JARVIK 

Department of Pharmacology, 
Albert Einstein College of Medicine, 
New York, New York 
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The Recent Geologic Past in Western Europe The Recent Geologic Past in Western Europe 
The Quaternary. Vol. 2. KALERVO RAN- 
KAMA, Ed. Interscience (Wiley), New York, 
1967. viii + 477 pp., illus. $19.50. The 
Geologic Systems. 

These masterly reviews of the Qua- 
ternary of the British Isles (by R. G,' 
West), France (by Henriette Alimen), 
Germany (by P. Woldstedt), and the 
Netherlands (by J. D. de Jong) will 
make much more accessible to Ameri- 
can readers the vast and intricate geo- 
logic, paleoecologic, and archeologic 
literature of a large region whose history 
during the past million years or so must 
have resembled that of the eastern half 
of the United States in a great many 
ways. The investigations in these coun- 
tries have been much more detailed in 
many respects than those in America, 
and the modern interpretation of com- 
plex stratigraphic sequences and geo- 
morphic features implies detective work 
extending over literally generations 
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of investigation since Louis Agassiz 
brought the glacial theory to Britain in 
1840. 

On the geologic side, perhaps the 
most impressive advances have come in 
the Netherlands and adjacent parts of 
Germany, particularly as a result of 
mineral analyses of sediments of di- 
verse provenance in the Rhine River 
system and its ancient tributaries. Sub- 
divisions of the early and middle Pleis- 
tocene in those regions are becoming 
broadly accepted on the basis of sedi- 
ment analyses of nearly continuous 
stratigraphic sections that are in large 
part far removed from the glaciated 
areas themselves. In the absence of iso- 
tope dates, correlations must be made 
on the basis of highly detailed physical 
and biostratigraphic analyses, with 
modest help from the landforms. 

Perhaps the most productive line of 
investigation for Quaternary climatic 

SCIENCE, VOL. 160 

of investigation since Louis Agassiz 
brought the glacial theory to Britain in 
1840. 

On the geologic side, perhaps the 
most impressive advances have come in 
the Netherlands and adjacent parts of 
Germany, particularly as a result of 
mineral analyses of sediments of di- 
verse provenance in the Rhine River 
system and its ancient tributaries. Sub- 
divisions of the early and middle Pleis- 
tocene in those regions are becoming 
broadly accepted on the basis of sedi- 
ment analyses of nearly continuous 
stratigraphic sections that are in large 
part far removed from the glaciated 
areas themselves. In the absence of iso- 
tope dates, correlations must be made 
on the basis of highly detailed physical 
and biostratigraphic analyses, with 
modest help from the landforms. 

Perhaps the most productive line of 
investigation for Quaternary climatic 

SCIENCE, VOL. 160 



history in Europe has been pollen anal- 
ysis and related plant-macrofossil work. 
Although the methodology was devised 
in order to explain postglacial vegeta- 
tional and climatic changes in Scandi- 
navia, reviewed in volume 1 of The 
Quaternary (1965), it has been adapted 
to elucidate interglacial, interstadial, 
and even full-glacial conditions for the 
rest of the Quaternary through detailed 
analyses of buried organic sediments in 
controlled stratigraphic position. Par- 
ticularly in the Netherlands and the 
British Isles have these studies been 
carried to perfection, so that several 
preglacial but post-Pliocene climatic 
fluctuations have been identified and 
confirmed at several sites. Because the 
vegetational sequences during the sev- 
eral interglacial intervals differed from 
one another in major features, a skele- 
ton pollen diagram that shows the major 
trends can be used to establish the 
stratigraphic correlation of an unknown 
organic unit-thus serving the role of 
index fossils in pre-Quaternary stratig- 
raphy. 

The coverage in all of the four 
chapters in the book is comprehensive 
and broadly similar, for all treat the 
geologic, biogeographic, and archeologic 
aspects both topically and regionally- 
each even ends with a paragraph or two 
about economic applications. Arche- 
ology figures strongly throughout the 
treatment of France, which has rela- 
tively few Quaternary sediments. The 
chapter on Germany is condensed by 
Woldstedt from pertinent parts of his 
great three-volume treatise Das Eis- 
zeitalter, and thus makes available in 
English a broad summary of much of 
his volume 2. 

As a basic reference this book should 
be essential for all American Quater- 
nary scientists who wish to understand 
the kind of record that glaciers and cli- 
mate have left in another now-temperate 
region, or to obtain ideas they might use 
in their own investigations. Being con- 
densed and highly documented, the 
book is more for reference than for light 
reading. But as a reference work it is 
well furnished with several hundred bib- 
liographic titles for each chapter, a 
comprehensive subject index 40 pages 
long, and an author index. Illustrations 
and tables are generally good, but too 
many of them preserve the European 
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tradition of burying in the caption the 
explanations for numbered map pat- 
terns, when the explanations could just 
as simply have been placed beside the 
map boxes themselves. 
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All the papers were written in 1962; 
in view of the pace and diversity of re- 
search in this field, some of the book 
must be considered out of date already. 
It is unfortunate that the publisher, 
when he commissioned the reviews, 
could not assure publication in less than 
five years. Although the editor makes 
apology for the delay, it must not go 
unmentioned in this review, which is 
otherwise intended to be highly favor- 
able. 

H. E. WRIGHT, JR. 
Department of Geology and Geophysics, 
University of Minnesota, Minneapolis 

Tracking Birds 

Radar Ornithology. ERIC EASTWOOD. Me- 
thuen, London, 1967 (distributed in the 
U.S. by Barnes and Noble, New York). 
xii + 278 pp., illus. $12. 

As director of research of the English 
Electric Group and chief scientist to the 
Marconi Company, Eric Eastwood had 
an unusual opportunity to use high- 
powered radar to study the movement 
of birds. He took advantage of this op- 
portunity by making photographs of 
bird targets as they appeared on the 
radarscope as he was investigating ways 
of removing unwanted targets by devel- 
opmental work on valves and other 
components of L-band radar. 

About half of Eastwood's book is de- 
voted to a discussion of radar and its 
techniques for monitoring bird passage. 
The remainder of the book reviews the 
findings of the author and others on 
bird movements. 

An interesting history is given of the 
development of radar in Great Britain 
to meet the threat of the Luftwaffe. Al- 
though there are insufficient details for 
the radar engineer, there is an extremely 
readable account of the principles of 
radar and of the display and interpreta- 
tion of radar targets. The author should 
convince any remaining skeptics once 
and for all that radar records the move- 
ments of birds in the airspace. Indeed, 
published reports by Eastwood and 
others indicate that a great deal of the 
unwanted "angel" display on radar- 
scopes is made up of bird targets. East- 
wood concludes that radar ornithology 
is becoming so advanced that a "signa- 
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genious ways in which several types of 
radar can be used to investigate the 
numbers and position of migrating birds 
in the airspace. 

Most of the material on bird migra- 
tion has been presented by Eastwood 
and other investigators in earlier papers, 
which are ably abstracted in the book. 
The treatment of bird movements is 
largely descriptive rather than analyti- 
cal. The author uses many maps to 
demonstrate the passage of birds in re- 
lation to geography and weather. The 
influence of weather on bird migration 
is treated only superficially; no param- 
eters are given which would provide a 
means of evaluating the degree of influ- 
ence of various weather factors. A point 
of controversy raised by the author 
centers about the influence of wind on 
the flight path. Does the bird select a 
fixed heading from its point of depar- 
ture, to be drifted from its goal by a 
wind with a beam component? Does the 
bird compensate for a beam wind, and 
so change its heading? Eastwood agrees 
with David Lack of Oxford that birds 
are drifted by the wind. This is at vari- 
ance with the findings of radar ornithol- 
ogists in the United States and of one 
of Lack's students in England. East- 
wood analyzes his findings and those of 
others on the influence of radio waves 
on bird flight behavior. After careful 
study he concludes that "any interaction 
between alternating electro-magnetic 
fields and the bird's sensory organs can 
be second order only, if it exists at all" 
(p. 254). 

This book is a valuable contribution 
to the ornithologist interested in radar 
and to the radar engineer interested in 
angel echoes. 

FRANK BELLROSE 
Illinois Natural History Survey, Urbana 

Sedimentology 

Cyclic Sedimentation. P. McL. D. DUFF, 
A. HALLAM, and E. K. WALTON. Elsevier, 
New York, 1967. xii + 280 pp., illus. 
$23.50. Developments in Sedimentology, 
No. 10. 

In 11 chapters, chapters that draw 
upon more than 450 references, Cyclic 
Sedimentation attempts to organize, di- 
gest, and evaluate the ins and outs of 
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