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Fragrant 
aristocrats 
Leslie Crombie 

The Scent of Orchids: Olfactory and 
Chemical Investigations. By Roman 
Kaiser. Elsevier: 1993. Pp. 264. $175, 
OFL280. 

To most people who buy orchids in the 
florist's shop it will come as a surprise 
that a whole book has been written on 
the subject of these flowers' perfume. 
This is because we are accustomed to 
scentless or weakly scented commercial 
hybrids. Of 2,200 natural species ex
amined, it is estimated that in fact 50 per 
cent are strongly or moderately scented, 
with only 15-20 per cent scentless to the 
human nose (and even these may not be 
scentless to an insect pollinator). The 
monocotyledonous orchid family is the 
most recent, yet the most extensive, 
class of flowering plant, with more than 
25,000 species subdivided into 750 
genera. To most of us, orchids are a 
class apart, aristocrats of the flower 
world. No other family excels these 
plants in range of colour, form and 
perfume. Roman Kaiser has brought 
together in this superb book his know
ledge and enthusiasm for the botany and 
ecology of orchids, his skills as a photo
grapher - most of the 170 orchid photo
graphs are his - and his professional 
expertise as a chemist in the Swiss 
company Givaudan-Roure, where he 
has been investigating flower scents in 
relation to commercial perfumery for 
many years. 

The book is divided into three parts, 
the first dealing with general information 
on plant scents, their role in pollination, 
the way in which orchid scents are col
lected and analysed without causing 
damage to the plant, and systems of 
verbal description of scents. There fol
lows an interdisciplinary account of 
orchid species, their geography, and 
flower forms and scents, illustrated by 
excellent photographs. Finally, there 
are tables giving the analytical com
position of orchid perfumes as deter
mined by head-space analysis using 
capillary gas chromatography and mass 
spectrometry. 

Scent from orchids is collected by 
enclosing the flower, passing over it a 
stream of air, and 'scrubbing' the air 
with a charcoal filter. According to the 
circumstances, anything from 1 X 10-6 

to 3 x 10-4g of scent can be obtained by 
elution from the column with solvent. 
Gas chromatography separates the com
ponents and about 1 x 10~9g of each 
peak fraction must enter the mass spec
trometer to get a suitable spectrum. 
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Mass spectrometry is the most sensitive 
instrumental detector, yet it is fascinat
ing that the chemist with his nose at the 
end of a chromatographic column can 
detect (and sometimes identify) com
pounds that are in amounts too 
small to reveal themselves in the mass 
spectrum. The limits of detection of 
the human nose are about 10-12g per 
litre for a strong odour, and some other 
animals have much more sensitive 
organs. 

The ecology of orchid scent is also 
fascinating. In orchids that are moth
pollinated, scent is released only at night 
and complex symbiotic relationships be
tween orchid and insect have been close
ly honed by parallel evolution. Aris
tocratic or not, some orchids are pre
pared to resort to downright fraud. Dra
cula chestertonii gives off a mushroom 
scent and the unusually large lip of the 
orchid imitates the cap of the 
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mushroom. This induces the mushroom 
fly to lay eggs while collecting or deliver
ing pollen. When the eggs hatch, the 
larvae die of starvation through 
lack of mushroom nutrient. There is 
no symbiosis here. 

The phrase 'coffee-table book' has a 
slightly derogatory ring and I hesitate to 
use it for this volume, but its many 
colour plates reach the best standards of 
such books. In addition, however, there 
is a lot of serious interdisciplinary text. 
So much care has gone into the book's 
production that it seems almost churlish 
to point to the occasional slip, as in 
the formula on page 127. The Scent 
of Orchids will stand as a landmark 
book on orchid perfume, while being a 
pleasure to read. D 

Leslie Crombie is in the Department of 
Chemistry, University of Nottingham, Not
tingham NG7 2RD, UK. 

Correcting tunnel vision 
Peter Harman 

The Fontana History of Chemistry. By 
William H. Brock. Fontana: 1992. Pp. 
744. £8.99 (pbk). 
The Fontana History of the Environmen
tal Sciences. By Peter J. Bowler. Fonta
na: 1992. Pp. 634. £8.99 (pbk). 

THE publication of these accounts of the 
histories of chemistry and the environ
mental sciences launches Fontana's new 
history of science series*. On the evi
dence of these two volumes, the series 
will provide accessible yet authoritative 
surveys, from antiquity to the twentieth 
century, capped by valuable bibliog
raphic essays that will be of great use to 
university teachers. The decision to take 
the story up to the present is especially 
to be welcomed, and will make the series 
relevant to students of the sciences; all 
too often, courses on the history of 
science are truncated around 1900 be
cause of the paucity of suitable books. 

In his preface to the two volumes, the 
series editor Roy Porter suggests that 
they should be seen as echoing current 
perspectives among historians of science, 
avoiding the anachronism of "tunnel his
tory" (tracing narrowly defined topics 
through time). The decision to offer 
volumes devoted to the histories of diffe
rent scientific fields, spanning more than 
2,000 years of historical development, 
will however strike some historians of 
science as boldly toying with the pitfalls 
of anachronism. The problem is clearly 
understood and confronted by both au-

*The series is to be published in the United States by 
Norton: The Environmental Sciences and Chemistry are 
issued next month. each at $35 (hbk). $15.95 (pbk). 

thors: in what sense do 'chemistry' and 
the 'environmental sciences' have a con
tinuous history since antiquity? 

In the case of chemistry, concerned 
with the properties and reactions of 
different kinds of matter, the problem is 
in conceiving the confluence of the va
rious tributaries - metallurgy, pharma
cy, dyestuffs, Greek philosophy, 
alchemy. The status of alchemy especial
ly has long seemed troublesome, forming 
a decidedly controversial progenitor to 
the modern science of chemistry. In his 
recent book Ideas in Chemistry (which I 
reviewed in Nature 359, 785; 1992), 
David Knight argues that chemistry has 
had different and varied characteristics 
and suggests that its history should be 
investigated by a study of the ideas that 
have shaped its development and charac
ter. Although Knight's perspective on 
chemical history is programmatic and 
lacks the density of Brock's text, his 
point of view should be borne in mind, 
for Brock proceeds less circumspectly. 

In the case of the environmental scien
ces, the problem, as Bowler notes, is 
that the history of the 'environmental 
sciences' may seem to be an "artificial 
category"; in other words, the definition 
and unity of the environmental sciences 
is "not created by the sciences them
selves". Here there is the danger then 
that a very modern perspective - where 
a science such as ecology has been 
named only in the past century - seeks 
to group under a single umbrella modes 
of scientific inquiry that historically have 
no unity at all. The answer to the 
problem surely lies in understanding 'na
ture' in relationship to different cultural 
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frameworks, as Bowler himself suggests. 
But he does not carry through this 
approach systematically, so there is no 
clear thematic thread running through 
the volume. The bulk of the book is a 
fairly conventional (but informed and 
highly competent) survey of the history 
of geology, fossils and natural history, 
culminating in evolution and the darwi
nian revolution . The notion of the en
vironment and its conceptualization in 
scientific studies lurks in the back
ground, emerging only in the twentieth
century as the 'environmental sciences'. 

The most striking feature of Brock's 
text is his focus on the period of modern 
chemistry following the 'chemical revolu
tion' of Lavoisier (and others) in the late 
eighteenth century. Fully half of the 
book is given over to an excellent 
account of the principal developments of 
the nineteenth century: the chemical ato
mic theory , organic analysis , classifica
tion, structural organic chemistry, the 
periodic table, the origins of physical 
chemistry (in the chemisny of solutions), 
with glances at industrial chemistry, che
mical education and publication. The 
distinctive feature of his approach is the 
very limited attention given to concep
tual confusions over vitalism and organic 
models, in favour of an emphasis on the 
more technical questions of analysis, the 
concerns of the laboratory chemist. The 
account of twentieth-century develop
ments is especially interesting, and 
though the treatment is selective - here 
we find discussions of Pauling, Robin
son, Ingold and Woodward - it is 
presented in especially racy style. The 
concerns of Brock's text and his method 
of exposition (with necessary deploy
ment of a limited chemical vocabulary) 
will make his book an excellent course 
book for history of chemistry courses 
taught in chemistry departments. 

Bowler's text is much more suitable 
for use in general history of science 
courses. His synthesis of geology, fossils 
and evolutionary history is very well 
done; the breadth and wide chronologic
al range of the book make it unique. The 
account of the most recent developments 
is particularly imaginative , and sparks 
off some critical engagements with con
troversial ethical questions surrounding 
the environment. Here the long historic
al perspective is especially valuable, 
pointing up the need to avoid simplistic 
constructions translated into political slo
gans and party programmes. Brock too 
concludes his book with a glance at the 
environmental implications of chemistry. 
And both authors are keen to use histor
ical awareness to promote philosophical 
reflection. 0 

Peter Harman is in the Department of 
History, University of Lancaster, Lancaster 
LA1 4YG, UK. 
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Missing links 
Alison Jolly 

Visions of Callban: On Chimpanzees 
and People. By Dale Peterson and Jane 
Goodall. Houghton Mifflin: 1993. Pp. 
367. $22. 75. 

VISIONS of Caliban is beautifully written , 
easily read and ethically challenging- it 
just might become primatology's Silent 
Spring. It confronts us with the plight of 
chimpanzees in Africa and the West. 
Although the stories are horrifying, they 
are told with relative restraint. Peterson 

Condemned creature? 

and Goodall (who write antiphonally) do 
not insist that all apes should be free -
they even single out a few captive pri
mate centres for praise. Rather, their 
central question is this: if biomedical 
research can benefit from the great apes 
precisely because they so closely resem
ble us, do we not have an obligation to 
treat apes according to their quasi
human emotional needs? Extremists who 
raid laboratories to lay hands on re
search animals can be fought by locks 
and guards and secrecy; but those who 
argue as cogently as Peterson and 
Goodall can be answered only by clear 
explanation of what laboratory apes can 
contribute to human welfare, whether 
this justifies our imprisoning them and 
- if it does - what conditions we owe 
them in captivity. 

"History is marked by an amnesia 
about human origins and dependence. 
This great forgetting might be compared 
to an adult's powerful amnesia about 
infancy and early childhood" , writes 
Peterson. As Gillian Beer has pointed 
out, the missing link can remain forever 

denied, with its "freight of curiosity, 
reluctance, and disgust". This allows 
some of us the gusto of Alfred Russell 
Wallace when he shot a monkey in the 
Amazon : "The poor little animal was not 
quite dead, and its cries, its innocent
looking countenance and delicate little 
hands were quite child-like. Having 
often heard how good monkey was , I 
took it home, and had it cut up and fried 
for breakfast". 

Peterson counters our amnesia by 
choosing Caliban as his missing link. 
This creature from The Tempest is part 
of Western mythology. We accept him as 
a half human , half beast, enslaved by the 
magician Prospero yet acknowledged as 

his kin . Similarly, we value 
chimpanzees because they 
are close to humans , yet 
treat them as animals to be 
used at our will . 

Goodall and Peterson 
give us an up-to-date over
view of research on the 
intelligence of chimpan
zees . Chimpanzees, like 
Caliban, know "every 
fertile inch o'th'island": 
they have mental maps of 
the location of fruit trees 
and even know and use 
medicinal herbs. They hunt 
cooperatively for colobus 
monkeys and make tools 
that differ from one chim
panzee culture to another. 
Indeed, according toW. C. 
McGrew, some artefacts 
would be unattributable to 
humans or chimpanzees if 
they lost their museum 
labels. Chimpanzees have 

a sense of self, recognizing their own 
image in a mirror. They can learn the 
rudiments of language and understand 
novel sentences in spoken English if 
taught by a patient Prospero. 
Shakespeare was not far off when Cali
ban cries, "Thou taught'st me language, 
and my profit on't is, I know how to 
curse! " One of the common innovations 
of language-trained apes is the use of the 
sign for 'faeces' as an insult. 

The heart of the book is the story of 
the 20 chimpanzees shipped by Franz 
Sitter from Sierra Leone in West Africa 
to Jmmuno Inc. in Austria . (Sierra 
Leone held roughly 2,000 wild chimps at 
the time, and perhaps ten apes die for 
each one that reaches a foreign country.) 
The authors reprint Shirley McGreal's 
expose in the Journal of Medical Prima
tology in 1983. This letter caused Im
muno to sue - each for $4 million -
McGreal , the journal's editor , publisher 
and distributor, and, incidentally, New 
Scientist, which had quoted criticisms of 
the company. Five years of litigation 
later, the Supreme Court of New York 
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