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a n d  Shubnikov a l though they  are alluded to in the 
Preface. A few misprints  were noted,  among them 
"Mg~A104', 'Schot t sky ' ,  and  on p. 410 'kaini te '  should 
read 'kyani te . '  The octahedral  cleavage of bismuth-  
conta in ing galena is suggested to be due to organic 
impurit ies,  bu t  this  has been shown to be due to the 
precipi ta t ion from solid solution of oriented lamellae of 
a b i smuth  compound. A closer and more fundamenta l  
correlat ion also could have  been made wi th  allied 
phenomena in other  fields, especially meta l lurgy  and 
surface- and  colloid-chemistry. Buckley 's  book, however, 
in spite of its shortcomings,  goes far to fill the long- 
s tand ing  need for a survey tex t  in English on crystal  
growth.  

C. FRONDEL 
Harvard University 
Cambridge, Mass. 
U.S.A. 

Elements  of Optical Mineralogy:  an Intro-  
duct ion to Microscopic  Petrography.  Part II. 
Descr ipt ions  of Minerals  wi th  Special  Re-  
ference to their Optical and Microscopic  
Characters .  B y  A. N. WINCHELL, wi th  collabora- 
t ion  of H.  WINCHELL. Pp .  x v i + 5 5 1 ,  w i th  427 figs. 
New Y o r k :  W i l e y ;  L o n d o n :  C h a p m a n  a n d  Hal l .  
4 th  ed. 1951. P r i ce  $12.50; 100s. 

The th i rd  edit ion of Winchel l ' s  book appeared in 1933 
and  covered 442 pages of t ex t  wi th  362 tex t  figures. 
The present  revised edition, though larger by  n ine ty  
pages and  an addi t ion of more than  f if ty i l lustrations,  
follows the general pa t t e rn  of its well-known predecessor. 
Descriptions of most  of the minerals recorded since 1930 
have been incorporated and a number  of discredited 
species, though  not  all, have been omitted.  There have  
been some changes in nomenclature,  par t icu lar ly  the 
adoption,  which will be welcomed, of Nz, N r  and Nx 
in place of Na, Nm and Np and  the appl icat ion of Schu- 
ster 's  rule, previously confined to the feldspars, to the 
ext inct ion angles of other  monoclinic and  triclinie 
minerals.  

The greatest  change in t r ea tmen t  is in t h a t  of the 
silicates. In  the th i rd  edit ion m a n y  silicates (described 
in 43 pages) were placed under  the heading 'silicates 
not  ye t  classified by  X- ray  studies' .  In  the new edit ion 
this  heading has disappeared. The nomenclature  of 
the s t ructural  classification now follows closely t h a t  
of Strunz (Mineralogische Tabellen, 1941) and the 
classification is extended to all silicates though it  is 
clearly recognised t h a t  wi th  m a n y  rarer types  the X- r ay  
da ta  are still to be sought.  Fur thermore ,  for each mineral,  
where t ha t  is possible, a brief s ta tement  of X- ray  da ta  
under  the heading ' s t ructural '  is now added. As a result  
of the new data,  a considerable number  of minerals has 
been given new crystal lographic elements (compared to 
those in the th i rd  edition) bu t  wi thout  corresponding 
change in the accompanying  figure relat ing the position 
of the indicatr ix axes to the morphology. Discrepancies 
thus  occur between some of the tex t  descriptions and the 
related figure. E i the r  the diagrams should have been 
revised, or, if t h a t  was though t  inadvisable,  a note of 
indicat ion of the discrepancy added for the benefit  of 
the reader. 

A conspicuous feature of the book is the  weal th  of 
diagrams purpor t ing  to present  the relat ion between 
chemical composition and  physical  (principally optical) 
properties.  The number  of such diagrams has been 
increased from 56 to over 120 in the new edition. A 
continual  s t r iving to a t t a in  precise relat ionships of this  
k ind is in the forefront of mineralogical invest igat ion,  
bu t  the s tudent  should be warned,  in view of the present  
lack of accurate ly  t ied data,  to t rea t  m a n y  of these dia- 
grams wi th  reserve. Some tha t  are presented are so 
confused wi th  inconsistent  da ta  t h a t  t hey  should have  
been o m i t t e d - - n o t a b l y  those depict ing relat ionships in 
the chondrodite,  cordierite and beryl  series. Some other  
diagrams are of doubtful  value. In  the t r ea tmen t  of the  
amphiboles,  i t  is difficult to see the purpose of inser t ing 
the complex t r iangular  pr ism diagrams for 'e ight  end 
members (calciferous hornblende) '  shown in figures 14 
and 15, and repeated in figures 318 and 325; or again 
for t ha t  of the montmori l loni te  sys tem in figure 275. 

The section devoted to the feldspars, profusely 
i l lustrated as before, has been increased by  seven pages, 
pr incipal ly  by  an exposit ion of :Nieuwenkamp's method  
(1948) for the de terminat ion  of the plagioclase feldspars 
in random sections. The exposit ion is insufficiently 
detai led to be applied by  the s tudent  wi thou t  reference 
back to Nieuwenkamp's  memoir,  and in a book of this  
character  a much briefer s ta tement  should have sufficed. 
The revision of the feldspar section was fated to be 
completed before the recent notable advances on the 
polymorphism and in the thermal  and X- ray  s tudy  of 
this  group had been recorded (1950), and much of the  
section will accordingly need to be rewri t ten in the  
l ight  of these later  researches. 

Despite some shortcomings to which reference has  
been made in the preceding paragraphs,  Winchell ' s  book 
retains the deservedly high reputa t ion  it  enjoyed through 
successive earlier edit ions as the outs tanding  compendium 
on the optical properties of minerals and as a s t andard  
of reference indispensable to every research worker in 
the field of mineralogy and petrology. 

C. E. TILLEY 
Department of Mineralogy and Petrology 
University of Cambridge, England 

Phase  Trans format ions  in Solids.  E d i t e d  b y  R. 
SMOLUCHOWSKI, J .  E.  MAYER and  W. A. WEYL. Pp .  
660 wi th  m a n y  f igures and  tables .  New Y o r k :  
W i l e y ;  L o n d o n :  C h a p m a n  and  Hal l .  1951. Pr ice  
$ 9-50; 76s. 

Au cours du dernier Conseil de Phys ique  Solvay, Sir 
W. L. Bragg rappelai t  que l 'on pouvait ,  il y a quarante  
ans, r6unir des 'physiciens '  pour parler de 'physique ' .  
Maintenant ,  l 'on ne saurai t  songer ~ une relic r6union 
sans en d61imiter 6troi tement  le sujet. Et ,  m6me dans un 
tel cadre, les sp6cialistes sentent  souvent  qu'ils sont loin 
d '4tre au courant  de tout  ce qui leur est n4cessaire. 

C'est pourquoi,  main tenan t ,  les livres 6crits par  un  seul 
homme sont remplac6s peu ~ peu par  des oeuvres col- 
lectives off sont  rassembl6s les articles d 'un  grand hombre 
d 'auteurs  t r a i t an t  les diff6rents aspects d 'une question. 
Tel est le cas de Phase Transformation in Solids qui re- 
produi t  les communicat ions  e t - - t r6s  sommairement  
d 'a i l leurs-- les  discussions d 'un  Symposium tenu h Cor- 
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nell ell 1948 sous les auspices du Nat ional  Research 
Council. I1 est 6vident qu 'une telle mosaique n ' a  pas la 
continui t6 et la logique d 'un  trait6. Seulement, un  seul 
auteur  aurait-ri eu la comp6tence et le courage n6cessaire 
pour 6crire un  ouvrage d 'une telle ampleur  ? Profi tons 
done sans regret  de route la masse de documents  et  
d'id6es que nous offre cet ouvrage:  et  le laps de temps 
(trois ans) 6coul6 entre le Symposium et la publicat ion du 
livre est une discr&te indicat ion des difficult6s qu 'a  dfi 
surmonter  le Comit6 de R~daction.  

Les articles couvrent  bien l 'ensemble du sujet, aussi 
bien du point  de r u e  th6orique qu 'exp6rimental .  On peut  
regretter ,  cependant ,  que la th6orie des t ransformat ions  
ordre-d6sordre air 6t6 omise; pour t an t  des t r avaux  tr~s 
nombreu.x sur ce sujet  ont  paru  depuis quelques ann6es. 

Certains des articles const i tuent  d 'excellentes raises au 
point ,  faeries ~ life, et  qui int6resseront en part iculier  les 
m6tallographes.  Citons par  exemple l 'article de Seitz 
sur la diffusion; celui de Smoluchowski sur la germina- 
t ion;  celui de Bar re t t  sur les t ransformat ions  dans les 
m6taux  purs ;  et de Cohen sur la t ransformat ion  mar- 
tensit ique.  La  plus longue 6rude est l 'article de Geisler 
sur la pr6cipi tat ion des solutions solides; c 'est  lk une 
revue tr~s d6taril6e et, malgr6 cela, claire. La  biblio- 
graphie cont ient  830 num6ros avec une classification 
m6thodique par  sujets. Certes, les conclusions de l ' au teur  
sur la s t ructure  des alliages durcis, telles qu'elles sont  
exprim6es dans cet article, ne nous semblent  pas routes 
justifi~es. I1 n 'en  reste pas moins que tous ceux qui 
t ravari lent  cette question auront  ~ se servir des docu- 
ments  qu 'a  rassembl6s Geisler. 

La  part ie  th6orique a 6t6 trait6e par  Tisza, Meyer, 
Kirkwood et Price. Ici, ce ne sent  pas des mises au point  
completes, mais  p lu tSt  des articles sp6ciaux qui exigent 
du lecteur une bonne connaissance de la thermo-dyna-  
mique s ta t is t ique;  un  article comme celui de Kirkwood,  
par  exemple, est trSs concis et ne peut  pas se passer de 
l '6tude des nombreux  articles pr6alables. 

Signalons enfin les contr ibutions de Kracek,  Schairer 
et Weyl  sur les silicates et les verres, qui me t t en t  bien en 
6vidence l ' int6r~t des problSmes pos6s par  les t ransi t ions 
dans  ces corps et leur grande complexit6. Les m6tallo- 
graphes auront  grand  avantage  a comparer ces 6quriibres 
avec ceux des m6taux  qui leur sent  plus famriiers. 

E n  r6sum6, ce livre donne au lecteur un  6tat  encore 
tr~s actuel de la question, bien que sur certains points  
on sente d6ja les trois ans d'age des m6moires. 

Mals si, au cours des prochaines ann6es, certaines id6es 
sent  a r6viser, ce sera le fruit  des recherches qu 'un  tel 
livre n ' au ra  pas peu contribu6 a rendre plus ais6es et 
plus rapides. A. GUINIER 

Conservatoire National des Arts et Mdtiers 
292 rue ~aint.Martin, t'aris 3% France 

St ruc tu ra l  Crysta l lography.  By N. V. B~LOV. 
Pp. 88, with 58 figs. Moscow: Publishing House of 
t h e  A c a d e m y  of Sciences of t he  U .S .S .R .  Pr ice  
4 roubles.  

Academician Belov, la te ly  recipient of a first-class 
Stal in prize for his scientific work, is one of the leading 
exponents  in the Soviet Union of the ar t  and science of 
crystal -s t ructure  analysis.  Hav ing  to his credit the 

elucidation of m a n y  complex structures,  pr incipal ly  
silicates, and m a n y  papers on pure crysta l lography,  his 
me thod  of teaching the elements of s t ructural  crystallo- 
g raphy  is wor thy  of a t tent ion.  

Unfor tuna te ly ,  as this  monograph contains ne i ther  
preface nor  introduction,  it  is left to the foreign reader to 
deduce for himself the  purpose for which i t  is intended.  
I t  would appear  t h a t  t h e  book contains four lectures for 
pos tgraduate  s tudents ,  designed to explain the na tu re  
and  properties of the space latt ice,  and presumably  pa r t  
of a more comprehensive course. 

The whole development  is in terms of the geometrical  
lat t ice the first lecture is called 'The crystal l ine or 
lat t ice s t a t e ' - - a n d  is s tr ict  and formal, a l though full of 
i l lustrat ion and explanat ion.  Each  new concept is 
exhaus t ive ly  discussed as i t  is introduced. B y  com- 
parison wi th  m a n y  authors  the leaning towards Eucl idean 
formal i ty  is excessive; for example, near ly  half  of the  
first  lecture is spent  in proving by  three different methods  
t h a t  a pr imit ive un i t  cell cannot  contain lat t ice points  
not  s i tuated at  its apices. The Laue and Bragg condi t ions  
for the diffraction of X-rays  are only ment ioned as an  
explanat ion for the inclusion of the g e o m e t r y  of the  
reciprocal lattice. This emphasis on lat t ice geometry  
reflects Academician Belov's  recommendat ion of the  
s tudy  of the packing of polyhedra  as the fundamenta l  
me thod  of analysis,  a l though,  of course, he does no t  
scorn advanced Fourier  techniques.  

Geometrical relat ionships between the elements of real  
and  reciprocal cells are derived in full, as are the t rans-  
formations of axes and  indices. As special cases of the  
pr imit ive  lat t ice the 14 Bravais  latt ices are deduced, the  
hexagonal / rhombohedral  question being clearly deal t  
with.  The rhombohedral  cell is derived as a doubly- 
centred hexagonal  cell. 

The int roduct ion of s y m m e t r y  elements a t  a la t t ice  
point  and  their  resul t ing mult ipl icat ion is s tudied (both 
In te rna t iona l  and Sehoenflies symbols are used for 
describing point  groups). The last  lecture introduces the  
various glide planes and screw axes as combinat ions of 
point  groups and  t rans la t ions  bu t  as p r imary  s y m m e t r y  
elements equally wi th  mirror  planes and  rota t ion axes. 
At  this  point  the monograph stops abrup t ly  and space 
groups are not  ac tua l ly  considered. 

A few minor  misprints  were found, including an  
erroneous reference. 

The price (equivalent to about  2 shillings) and  the  
pr in t ing  (3,000 copies) show t h a t  the monograph was 
in tended for a wider public than  the Ins t i tu te  of Crystallo- 
g raphy  and there might  well be room for an  Engl ish 
t ranslat ion,  as no other  book examines so fully the con- 
cepts of lat t ice geometry  which are the foundat ion of 
a n y  crystal -s t ructure  analysis.  A . L .  MACKAY 

Birkbeclc College Research Laboratory 
21, Torrington Square 
London W. C. 1, England 

C o m p e n d i u m  d e r  K r i s t a l k u n d e .  Von W. F. DE 
J o ~ c .  xi i  + 260 S. m i t  208 Abb.  mad 40 Tabel len .  
(Holl£ndisch.)  U t r e c h t :  Oosthoek.  1951. Pre is  gul- 
den  16.50. 

Im  ersten Teil finder die geometrische Kris ta l lographie  
unter  den Unte r t i t e ln :  Kristal lbeschreibung,  Kristal l-  


