have just heard. Examples are: Hoyle,
Sandage, and Spinrad on the ages of
elliptical galaxies, various theorists on
Frank Low’s interpretation of his in-
frared data, and Salpeter and Fowler
on Hoyle’s new theory of gravitation.

Of course the high level of discussion
reflects the style of the conference.
Highly selected participation (30 peo-
ple at Rome compared to 170 at Upp-
sala) and leisurely discourse (30 pa-
pers at Rome compared to 82 at the
Uppsala, in a similar time period)
encourage high-level discussion. My
general impression is that the Pontifical
Academy of Sciences is very good at
this sort of thing, perhaps because it is
not obliged to invite everyone to its
deliberations. In this case, the com-
parison between its style and that of
the International Astronomical Union
is striking. One might put it this way:

. The democratic approach (Uppsala)
lets many specialists hear low-level
discussions, while the elitist approach
(Rome) lets even more specialists read
high-level discussions.

Of course, that is not to say that
there is nothing of value in External
Galaxies. There are 12 review articles
of considerable merit (although half of
these are by speakers at the Rome con-
ference, and can be read in Study
Week). Although most of the research
papers have by now appeared in the
open literature (in the two years it
takes to publish such proceedings),
there are a few, such as Angione and
Smith’s study of the variability of qua-
sars, which are both interesting and
not easily available elsewhere.

But I repeat, if you can afford only
one book on peculiar galaxies, Study
Week should be it.

GEORGE B. FIELD
Harvard College Observatory,
Cambridge, Massachusetts

Intricacies of Nomenclature

Crystal Chemical Classification of -Min-
erals. A. S. POVARENNYKH. Translated
from the Russian edition (Kiev, 1966) by
J. E. S. Bradley. Two volumes. xvi, 766
pp., illus. $40, Monographs in Geoscience.

This work is a bold and full-scale
effort to replace the existing systematics
of mineralogy by a new nomenclature
and classification based on crystallo-
chemical principles. It is a translation,
revised and updated by the author, of
a work published in Russia in 1966. In
brief, Povarennykh is proposing a sys-
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tem of acronyms conveying chemical
and structural information to replace
the cumbersome and generally mean-
ingless trivial names that have accumu-
lated in mineralogy since the time of
Pliny and before. Although Povaren-
nykh has already published several pa-
pers on the subject in the periodical
literature (that are touched on in this
review), and now a book, it would
have been preferable if the general
matter had first been discussed before
a forum such as the International
Mineralogical Association. This still
must be done before acceptance can
be obtained.

Povarennykh’s proposal will un-
doubtedly seem eminently desirable to
many persons, especially those work-
ing in the crystallographic aspects of
mineralogy. The matter, however, is
not so simple. The existing nomencla-
ture is traditional and trivial, but it is
a response to inherent characters of
minerals that render difficult, and in
part preclude, a comprehensive rational
nomenclature.

The present proposal and the elabo-
rate and forgotten scheme of H. M.
Howe, proposed in 1884, take us back
to a major turning point in the nomen-
clature of chemistry. The nomencla-
tures of mineralogy and chemistry,
earlier both of a trivial nature, parted
company in 1787 with the publication
of the Méthode de nomenclature
chimique by Guyton de Morveux,
Lavoisier, Berthollet, and Fourcroy.
This work conceived chemical nomen-
clature as a method of naming chemi-
cal substances, rather than as a rigid
system of given names, and was based
on the idea that the names of chemical
compounds should be related to their
constituents. The unit of description in
inorganic chemistry is a compound of
definite and- limited composition, an
end composition, that is the result of
chemical preparatory operations that,
in most instances, are based on natural
materials of more general composition.

Minerals, on the other hand, in gen-
eral are polycomponent solid solutions,
often of extremely complex composi-
tion that usually varies in different geo-
logical environments. For instance, in
a natural borosilicate with the formula
XY,Z,B,Si;0..(OH,F);, each of the
separate X, Y, and Z structural sites is
shared in varying ratio by two to four
or more elements. No specimen of this
common mineral has been found in
which each site, or any site;, is wholly
occupied by only one kind of element.
Similar complexities occur in many

other common minerals. The com-
plexity and variability of the composi-
tion of such minerals do not permit
a convenient designation in a rational
chemical nomenclature. There is no
escape. The actual composition must
be dealt with, since only this tells us
what we have and preserves the genetic
information that is carried.

This brings us to the Howe and
Povarennykh proposals. In Howe’s sys-
tem, the names utilize arbitrary sylla-
bles, consonants, and vowels to indi-
cate the chemical components, the
stoichiometry, and the state of oxida-
tion. Thus the mineral braunite, then
formulated Mn2Mn* + MniSiO;, was
renamed shamnoemniute, in which sha
= 1Si, mnoe = 4Mn2, mniu = 3Mn*.
and te is a formal ending. In Povaren-
nykh’s system, as in that of Thomas
Thomson in 1802, the names are
acronyms based for the most part on
the chemical constituents, Short desig-
nations are devised for the cations, and
the anionic constituents are indicated
by suffixes that state the element and
are terminated by ite. Structural infor-
mation, chiefly symbols or abbrevia-
tions indicating that the structure in-
volves infinite linkages in one, two, or
three dimensions, is also included. For
example, the layer structure CaBi,-
(CO,),0, beyerite, becomes calcbistsito-
phyllite. A mineral containing Na, Mn,
Zr, Ti, Si, O, and F becomes naman-
zirtiofdisilite, Stoichiometry is indicated
by names, as tricuarsulite for Cu,AsS,
(enargite) and ar2plum?2bis4sulite for
Ag,Pb,Bi S, (benjaminite); valency is
reflected in the name stibstibioxite for
Sb3Sb50,. The designations for the
cations sometimes conflict. Silver is
designated ar, from argentum, and
arsenic is ars, causing confusion be-
tween arsulite (AsS) and diarsulite
(Ag.S). Tongue and eye twisters such
as dimagalsilditilite abound. Rationality
easily runs aground on the shoals of
practicality!

Aside from questions of euphony,
and the change in name required by
changing knowledge of the chemical
composition—a more serious matter
than correcting the formula of a min-
eral known by a fixed name—mne-

-monic systems suffer in that one must

remember both the name itself and the
system of notation as well. They also
compound existing difficulties of con-
struction and pronunciation in differ-
ent languages. Many of these difficulties
doubtless could be reduced by adop-
tion of an international mineralogical
Esperanto. This could quickly lead to
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a limited adoption of this type of sys-
tem, perhaps for newly described min-
erals, The complete transformation of
all existing names into a new system
raises the problem of carrying on the
meaning of the thousands of old names
and synonyms in the past scientific
literature,

In the case of Povarennykh’s sys-
tem, there is a further matter that cre-
ates an irresolvable difficulty. This con-
cerns his redefinition of the unit of de-
scription to which a species name is to
be applied. He unknowingly or un-
warily returns to the precise definition
employed by Franz von Kobell in 1848
in his debate with J. M. Fuchs on the
species concept in mineralogy. This
particular concept has run out, in the
course of a century or so of considera-
tion, into terms such as structure-type
and isotype. It has proved useful in a
classificatory way but not as a unit of
description for species names, It states
that the species comprises the entire
range of composition within a single
type of crystal structure. Povarennykh
uses a single species name for this unit,
with subspecies, varieties, and subvarie-
ties within the unit being given names
derived from the name of the species
and formed from it by prefixes. This
is superficially attractive, but it can
deprive us of a rational name for any
end composition present in the broad
unit. For example, in the calcite group,
the complete solid solution series be-
tween Mg-Fe and Mn-Fe results in
Povarennykh’s abandonment of the
familiar designations siderite, magnesite,
and rhodochrosite and their replace-
ment by the two names magfercite and
manfercite, The pure end compositions
FeCO;3, MgCO;, and MnCO;, which
do or can occur in nature, are indi-
cated by prefixes to the solid solution
names, as the subspecies ferroman-
fercite, magnesiomagfercite, and man-
ganomanfercite. This is irrational be-
cause the end compositions contain
only one cation and the names indicate
two.

Povarennykh’s two volumes, in addi-
tion to nomenclatural matters, also con-
tain a treatment of relevant aspects of
crystal chemistry and of various his-
torical topics. There is also a useful
partial description of the x-ray charac-
ters of some 1900 minerals; structural
drawings and some interatomic - dis-
tances are included.

CLIFFORD FRONDEL
Department of Geological Sciences,
Harvard University,
Cambridge, Massachusetts

9 MARCH 1973

Personal Memoir

Rutherford. Recollections of the Cambridge
Days. MARK OLIPHANT., Elsevier, New
York, 1972. xvi, 158 pp. + plates. $7.50.

Oliphant’s recollections of his decade
at the Cavendish Laboratory are a wel-
comed addition to the genre of what
might well be termed highly personal
source material. His reminiscences will
be of interest to the sociologist and
historian of science as well as to a
more general public. They provide not
only anecdotal glimpses of the striking
personalities associated with Ernest
Rutherford during the last ten years of
his directorship of the Cavendish, but
also offer diverse suggestions as to
Rutherford’s abilities and limitations in
the scientific, administrative, and teach-
ing arenas. Thus, although the some-
what standard claim is made that
Rutherford was the greatest experi-
mental physicist since Faraday, the most
vivid depictions are of a researcher so
eager for results (and yet, somehow, in-
capable of providing more than the
bare essentials of equipment) that his
collaborators, who were continuously
engaged in the experimentation itself,
hoped for—and even conspired to as-
sure—his absence during critical
moments lest he damage apparatus and
spoil incipient results by his enthu-
siastic, impetuous behavior!

As a book the work suffers severely
from two related defects. It may be ex-
pected that any set of recollections
spanning a decade will be diffuse, but
this book is unnecessarily episodic and
disorderly in spite of chapter titles and
subheadings that give an initial pro-
mise of organization. One therefore
regrets all the more that it was not
deemed worthwhile to prepare a care-
ful, or indeed any, index. Second,
while Oliphant has usefully supple-
mented his own recollections with those
(some of them previously unpublished)
of several of his Cambridge colleagues,
he has curiously enough restricted him-
self to these same sources when at-
tempting to sketch in background
material and to make historical assess-
ments. It is true that in an introductory
disclaimer he urges that his work be
regarded as but a supplement to the
official biography by A. S. Eve (Ruther-
ford, Cambridge, 1939). It is also true,
however, that in the intervening third
of a century a small but significant
body of historical scholarship has
emerged. In not making use of this
scholarship Oliphant has perpetuated a

few anachronisms and, much more
important, has neglected certain likely
underlying themes that could have been
used to provide a context for his epi-
sodes and thus a cohesiveness for his
book. This neglect has also deprived
the sociologists and historians of science
of the benefit of his reactions to the
themes they have suggested. Any com-
ments Oliphant might have made as a
physicist personally involved in the
work of the period would have been
greatly appreciated.

J. BROOKES SPENCER
Department of General Science,
Oregon State University, Corvallis

Books Received

Advances in Protein Chemistry. Vol.
26. C. B. Anfinsen, Jr., John T. Edsall,
and Frederic M. Richards, Eds. Academic
Press, New York, 1972, xii, 432 pp., illus.
$21.

The Analysis of Tides. Gabriel Godin.
University of Toronto Press, Buffalo, N.Y.,
1972, xxii, 264 pp., illus. $25.

Analysis of Triglycerides. Carter Litch-
field. Academic Press, New York, 1972,
xiv, 356 pp., illus. $19.50.

Astronomy and Astrophysics Abstracts.
Vol. 7: Literature 1972, Part 1. S. Bshme
and six others, Eds. Published for Astro-

nomisches Rechen-Institut by Springer-
Verlag, New York, 1972. x, 526 pp.
$22.90.

Basic Human Anatomy. Charles E.
Tobin. McGraw-Hill, New York, 1972. x,
342 pp., illus. $8.95.

Cephalosporins and Penicillins. Chemis-
try and Biology. Edwin H. Flynn, Ed.
Academic Press, New York, 1972. xvi,
752 pp., illus. $25.

Chemical Technology. An Encyclopedic
Treatment. The Economic Application of
Modern Technological Developments. Vol.
5, Natural Organic Materials and Re-
lated Synthetic Products. L. W. Codd and
five others, Eds. Barnes and Noble, New
York, 1972. xxxii, 898 pp., illus. $42.50;
to subscribers, $37.50.

Chemistry in Space Research. Robert F.
Landel and Alan Rembaum, Eds. Elsevier,
New York, 1972. xiv, 662 pp., illus.
$39.50.

Communication. A Scientific American
Book. Freeman, San Francisco, 1972. vi,
136 pp., illus. Cloth, $6.50; paper, $3.25.
Reprinted from Scientific American, Sept.
1972.

Concepts in Physics. Reuben Benumof.
Prentice-Hall, Englewood Cliffs, N.J., ed.
2, 1973. xx, 568 pp., illus. $12.95.

Concepts of Biology. A Cultural Per-
spective. Neal D. Buffaloe and J. B.
Throneberry. Prentice-Hall, Englewood
Cliffs, N.J., 1973. xii, 372 pp., illus. $9.95.

Conceptual Notation and Related Ar-
ticles. Gottlob Frege. Translated and
edited by Terrell Ward Bynum. Oxford
University Press, New York, 1972. xii,

290 pp., illus. $30.50.
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