Wallace shows that the transfer-RNA
cistrons are located outside the nucle-
olar organizer, and the accompanying
paper by Birnstiel, Wallace, Sirlin, and
Fischberg, together with that of Ritosa,
Atwood, Lindsley, and Spiegelman,
shows elegantly that the nucleolar or-
ganizer contains all of the cistrons for
ribosomal RNA synthesis. Each paper
points, too, to a paradox. In Xenopus
the ribosomal RNA cistrons are clus-
tered in molecules of molecular weight
50 million or more, and each Xenopus
genome contains about 1000 to 2000
for each of the 285 and 18S ribosomal
RNA'’s. The number of ribosomal cis-
trons is smaller in Drosophila, consid-
ered by Ritosa et al., but still is 130 or
so. What is the nature of this re-
dundancy? It will certainly be of great
interest to study it further by, for ex-
ample, kinetics of renaturation of the
nucleolar-organizer DNA. Ritosa et al.
go on to show also that there are
phenotypic expressions of ribosomal
cistron deficiency. Thus the bobbed
mutants of Drosophila are partial de-
letions of the nucleolar organizer.
Similarly, the minute mutants of
Drosophila, scattered throughout the
genome, are deletions for transfer-
RNA cistrons. There are approximately
55 minute mutants known, correspond-
ing closely to the 60 or so species of
transfer RNA, for each of which on the
average there are 15 cistrons in
Drosophila. .

A final section on the nucleolus and
ribosome biogenesis comes to only one
general conclusion: to wit, that 45§
RNA, the precursor of 28§ and 18S
RNA, is made in the nucleolus.
Whether 45 is cleaved to 28 and 18
in the nucleolus, whether or not the
ribosomal protein is made in the
nucleolus, and the form in which RNA
is exported from the nucleolus to the
nucleus and thence to the cytoplasm,
are all unsolved problems awaiting
a further conference on the nucleolus.

C. H. Waddington, in his summa-
tion, captures the spirit of the meeting
and of the volume: “Possibly many of
us thought . . . that we had the nucle-
olus pretty well under control, and that
a general consensus would emerge. Few
of us can still suffer from such optimis-
tic delusions.” There is much to learn
.about the nucleolus, although that it
has a role in ribosome biosynthesis is
established. The totality of its role re-
mains to be discovered.

JAMES BONNER
Biology Division, California
Institute of Technology, Pasadena
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Tools of Science on Display

Scientific Instruments in Art and History.
HENRT MICHEL. Translated from the
French edition (Brussels, 1965) by R. E.
W. Maddison and Francis R. Maddison.
Viking Press, New York, 1967. 208 pp.,
illus., 101 color plates. $18.50.

The historian of science is now in
the company of the art critic, the col-
lector of furniture, and the architect,
to name no others, in being able to
leave a really beautiful book on his
coffee table, a book which will at the
same time make an eloquent plea for
the subject that is his vocation or his
hobby. An attentive guest, left alone
with Henri Michel’s book for an hour
or so, not only will find a feast for the
eye but may learn a great deal about
the history of the tools of science.

This is a book for the intelligent
layman. In the text there are no formal
references for the specialist, although
the translators have added a list of sug-
gestions for further reading and one
of important collections. The arrange-
ment of the book could scarcely be
bettered. Each of the five groups of
color plates is preceded by an elegant
short history of the branch of instru-
mentation concerned and is followed
by brief articles on each of the ob-
jects displayed. A subject index and an
index of names conclude the volume.
The reviewer would not presume to
take issue with such a great authority
as Michel on matters of fact, except
in part 5 of the book (Physical Meas-
urements), where there are two or three
small errors: Fontana’s ingenious re-
cording barometer was not “the first at-
tempt at recording variations in baro-
metric pressure” (p. 195); Robert Hooke
had done it about a century earlier,
but for some obscure reason Hooke is
nearly always forgotten. Pascal did not
make the Puy-de-DOme experiment (p.
171); and surely it is unfair to Michael
Faraday to state (p. 173) that “the
whole of modern electrotechnics has
developed” from the Voltaic pile.

The translation has been so well done
that one forgets that he is not reading
an original. The production of the book
is superb, with very few misprints, the
most noticeable being the apparent omis-
sion of a subheading on page 199, with
the result that magnetic and electrical
apparatus is presented under “heat.”
High honors must go to the photog-
raphers, nearly all named, whose taste
and skill have made the plates such a
delight to the eye. There is a lesson
in this book for the curators, or per-

haps the builders, of museums. The re-
viewer has probably seen, or walked
past, most of the objects in these pic-
tures. Isolated and illuminated as they
have been for this book, they all look
much more attractive than he remem-
bers them as being.

W. E. KNOWLES MIDDLETON
39, Rossetti Garden Mansions,
Flood Street, London

Study of a Technique

Mass Spectrometry. Theory and Applica-
tions. R. JAYARAM. Plenum Press, New
York, 1966. 239 pp., illus. $12.50.

This book is the result of the au-
thor’s attempt to inform himself as to
recent theoretical and experimental de-
velopments in the field of mass spec-
trometry. It is thus a work written with
enthusiasm but does to some extent
bear the marks of its origins. The au-
thor has nonetheless given a satisfac-
tory account of the different types of
mass spectrometers and a very useful
account indeed of radio-frequency mass
spectrometers. The chapters on cyclo-
tron-resonance mass spectrometers and
on the mass filter as a mass spectrom-
eter are likewise quite well done,
though possibly somewhat too brief.
High-resolution mass spectrometers are
somewhat ignored.

Though there is undoubtedly a some-
what derivative character about the
book, it should provide a useful intro-
duction to this rapidly expanding field.
Perhaps one of its weaknesses is that
the sections dealing with applications
are almost entirely restricted to upper-
atmosphere research. This seems almost
unpardonable, particularly as the title
would lead one to believe that the au-
thor intended to discuss the whole of
the field. There is no doubt that the
value of the book would have been
greatly enhanced had the author in-
cluded chapters showing applications
of different types of mass spectrometers
in many different areas of research in
physics and chemistry.

Naturally, from what has been said,
it would be too much to expect the
author to have provided extensive ref-
erences. Those selected are satisfactory,
but many classical key references have
been omitted.

CHARLES A. MCDOWELL
Department of Chemistry,
University of British Columbia,
Vancouver
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