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Galaxies Nearby 

The Magellanic Clouds. BENGT E. WESTER- 
LUND. Cambridge University Press, New York, 
1997. xvi, 279 pp., illus. $69.95 or £50. ISBN 
0-521 -48070-1. Cambridge Astrophysics Se- 
ries, 29. 

The Magellanic Clouds are the nearest ma- 
jor external galaxies. They can therefore be 
observed in much greater detail than any 
other systems outside our galaxy. Such stud- 
ies show a number of important differences 
between the Magellanic Clouds and our 
own Milky Way System. Many of these 
differences can be understood in terms of 
the fact that the clouds are less evolved, and 
have lower metallicities, than our own gal- 
axy. However, these new observations have 
raised as many problems as they 
have solved. In particular, it is not 
understood why both the Large and 
the Small Cloud contain numerous 
''populous star clusters," with char- 
acteristics intermediate between 
those of the globular clusters and 
the open clusters in the Milky Way 
System. Another mystery is why the 
rate of star and cluster formation in 
the Large Cloud (but not in the 
Small Cloud) suddenly increased 
about 4 billion years ago. In fact, 
not much is known about the "dark 
ages" between 4 and 10 billion years 
ago, when very little seems to have 
happened in the Large Magellanic 

This project is rendered more difficult by 
the fact that the Magellanic Clouds are so 
near that just about anyone with a small 
telescope can study them, whereas observ- 
ing time to study more distant galaxies with 
large telescopes is granted only for carefully 
selected peer-reviewed proposals. Wester- 
lund handles this problem well by occasion- 
ally making gentle suggestions about more 
observations, or observational checks being 
required before certain claims or conclu- 
sions can be accepted. 

The volume has clearly been prepared 
with great care and is virtually free of errors 
of detail. My only complaint is that the 
terms "inclination" and "tilt" are used in- 
terchangeably, when tilt is in fact the com- 
plement of inclination. Also, it is unfortu- 

nate that the more than 700 references, 
which densely cover the two decades after 
1975, seem to peter out in mid-1995. 

In summary this is an  important book 
that will be an  indispensable guide and a 
source of references for the next generation 
of observers of the Clouds of Magellan. 

Sidney van den Bergh 
Dominion Astrophysical Observatory , 

Victoria, BC V8X 4M6, Canada 

Evolutionary Basics 

Molecular Evolution. WEN-HSIUNG LI. Si- 
nauer, Sunderland, MA, 1997. xvi, 487 pp., illus. 
$52.95 or £32.95. ISBN 0-87893-463-4. 

Molecular evolution is as eclectic a disci- 
pline as there is in biology. Participants 
include molecular biologists using se- 
quence comparisons to  investigate func- 
tion, phylogeneticists trying to  reconstruct 
the history of life, population geneticists 
concerned with the role of genetic drift in 
natural populations, and, most centrally, 
molecular evolutionists describing the 
process itself. As the field itself lacks co- 
hesion, a n  author of a general account of 
molecular evolution is faced with the ex- 
citing, if nearly impossible, task of provid- 
ing a framework where none currently ex- 
ists. Small wonder that until now there 
have been no  comprehensive molecular 
evolution texts. Wen-Hsiung Li, the au- 
thor of the book under review, is uniquely 
qualified to  write such a text, as he  has in 
fact contributed to the four areas listed 
above. 

Molecular Evolution is remarkable in the 
breadth of its coverage. The  first two 
chapters are introductory treatments of 

~ l b i d .  even thoueh t h e  Large molecular and population genetics. The  
~ l o u d ' h a d  undergoni a major b u i t  
of star formation between 10 and 15 
billion years ago. The  Magellanic 
Clouds are irregular galaxies that do 
not exhibit well-defined spiral 
structure. This shows that not all 
star formation requires the exis- 
tence of spiral density waves. The 
Magellanic Clouds also differ from 
spiral galaxies like the Milky Way 
System in that they are not cen- 
tered on nuclei that contain mas- 
sive black holes. 

In this book Bengt Westerlund 
has undertaken the monumental 
task of gathering, and ordering the 

next three describe the basic-methodology 
of molecular evolution studies, including 
the estimation of the number of substitu- 
tions on  a lineage and the reconstruction 
of phylogenies. Those familiar with Fun- 
damentals of Molecular Evolution, Li's ear- 
lier textbook coauthored with Dan Graur, 
will feel right at home with these four 
chapters, as they are taken almost verba- 
tim from that book. With tools in hand, 
the next three chapters attack the classic 
concerns of molecular evolution: phylog- 
eny inference including examples like the 
always popular apes and whales; rates and 
patterns of nucleotide substitutions; and 
molecular clocks. From here the book be- 

enormo;s volume of published ma- TOP, the Small Magellanic cloud [Royal Observatory, ~ h o -  comes topical, with chapters o n  molecular 
terial on  the Magellanic Clouds to Researchers]. Bottom, the Large Magellanic Cloud population genetics, evolution by gene du- 
into a single coherent picture. [Luke Dodd, Photo Researchers]. plication and exon shuffling, concerted 
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el-olution and multieenc families. evolu- mutation rate. If both mutation rates are Thirty-nine peer-reviemcil papers de- 
t ion by transposition ancl 11ori:ontal trans- increased, the11 hoth substitution rates ~vill  
fer, anil eenome oroani:ation and  evolu- increase as ~vell. Thus, Li's HIV-human 
tion. Parts of these chapters are also taken colnparison does not  rule out a role for 
from Li and Graur,  but ~ t h e r s  are new. selection, at least in Klmura's model of se- 
T h e  concluding chapter summari:es Li's lection. Apparcntl\- Li has some other mod- 
own views o n  the  roles of mutat lon and el of selection in mind, but that model is 
selection in molecular evolution. onlv hinted at ,  so it is im~lossiblc to uniler- 

This hook is truly a treasure tro1.e of s tarh  the  substance of (is argument. For 
ob>ervations and vlelvs on its s~lbiect.  Each me, the elevated sul?stitut~on rates in HI\' 
of the  non-pedagog~c chapters provides simply point out that much of evo lu t~on  
rvonderful summaries that are enjoyable may he mutation-limited, \vhcther ~t is se- 
rcailine (XI their o\vn and mill oro1-e a boon lcctioll or ilrlft that is restlonsihle for the  
to instri~ctors looking for examples for their substitutions. Sul?sequent arguments also 
lectures. T h e  t reat~nent  of controversial ar- lack the  clarity one might expect. 
eas is remarkably e1-en-handeil, even when To~l loko Ohta's theory of nearly neutral 
Li clearly disagrees mith a position h e  is e ~ ~ o l u t i o n  is the do~n inan t  paradigm among 
ilcscr~hine. molecular evolution~sts todau. Her theory. 

Like a;lv good hook of broad scope, this which is I?ased on lnodels for ivhich the  ra;e 
one has some weaknesses. T h e  pedagogic of substitution decreases \\-it11 increasirg 
chapters. ~ v h i c h  are mostly taken from Li population s~:c, can explain a he\\-ildcring 
and Graur,  arc very uneven. I have used Li array of observations o n  ~nolecular c\-0111- 
a11c1 Graur in  teaching molecular evolu- tion, the  most central beine the  reduced 
tion to graduate students and have found generatio11-time effect In mammal protein 
that these chanters arc often confusine to  evolution. Yet Li summarilv ilismisscs the  
them. As a n  ixample ,  in chapter 3 ithe theory mith "whether the  slightly deleteri- 
description of the  Jukes-Cantor lnodel be- ous 11)-pothesis call explain the  patterns of 
gins calling a a "rate of substitution" lnolecular polylnorphisln ani1 e~,olutic>n is a 
when it is in fact a prolxibility of substi- subject of debate (see Nei 19Y7)." W h a t  is 
tution in a moilel that  unfolds in discrete debatable 1s whether an\; other hr-oothcsis 

, A  

time, although the  discreteness is no t  can explain even a fraction of the observa- 
lnentloned until t he  model s~vitches ~111- tions explained by Ohta's theory. 
ce remonio i~~ lu  to cont inr~ous time. ,4t  this Molecular Ezolurion is an  imorcssi\~e CIC- 

point,  a iluietlp becomes a rate rather than  
a probability, but n o  longer equals its dls- 
crete-time value hut rather - l n (1 -4a ) /4 .  
This sort of ~lnprecision will derail some- 
one  seeing this lnaterlal for the  flrst rime. 
Sim~lar l \ - ,  I have had iliffici~lt\- program- 
ming some of the  algorithlns as described 
in the  phvlogenics chapter.  Bv contrast, I 
have had little trouble p r o g r a m ~ n ~ n g  these 

c o ~ n ~ l i s h r n c n t  and \vill surel\i find an  en- 
thusiastic audience. Its I?road coverage Inore 
than compensates for some of ~ t s  conceptual 
shortcomings. 

John H. Silkespie 
Section of Et,olzirion and Ecology. 

Unive~sit? of Calijbrnicc. 
Dcitmis. C.056 16. L'SA 

A ~, 

same algorithms u s ~ n g  S~vofford and 01- 
sen's superb chapter covering the  same 81 

ground in  Hillis and Llorit:'~ h l o l e c ~ ~ l a ~  
S,!tsti.inrit~cs. Browsings 

In the final chapter, layillg out his o ~ v n  
The Colours of Life. An lntroduct~on to the 

views on the mechan~slns of molecular evo- Chemistry of Porphyrins and Related 
lution, Li begins with a surpr~silqg dichoto- pounds, Lionel R, Milgrom, oxford University 
Inoils iluestlon: "1s evolution mutation or Press. New 'fork. 1997, vl. 249 pp.. illus. $95 or 
selection ~iriven?" Most others have asked, £49.50, ISBN 0-19-855380-3; paper. $39.95 or 
Is eenetic drift or selection resnonsiblc for £22.50, ISBN 0-19-855962-3. 
the fixation o t  mutations 111 e\.olutioni This A n  exposition o t  the  pri~noriiial origins, 
distinction is important hecause Li uses the  chemical and physical properties, metabolic 
one-million-times-taster d e n t  and replace- t ~ ~ n c t i o n s ,  anil iniiustrial uses of a macrocy- 
lnent substitution rates in HIV compared 
with typical human nuclear genes to argue 
that mutation rather than selection 1s ci1.1~- 
ing the e\.olution in hoth cases. By contrast, 
the late A'lotoo Kimura argued that the  rate 
of suk3stitution with selection is 4Nzihs (N is 
the populat~on s i x ,  s the selection coeffi- 
cient, and ti, is the lnutation rate to  aclvan- 
tageous alleles) anci that the  neutral substi- 
tirtion rate ih ~ i , ~ ,  \vhich is also the  neutral 

clic ring o t  carbon and nitroeen atolus that 
makes biological processes possible, with 
reflections o n  such matters as \vhether \,am- 
pires are sufferers fro111 y o ~ ~ h y r i a .  

The Cretaceous-Tertiary Event and Other 
Catastrophes in Earth History. Graham Ry- 
der. David Fastovsky, and Stefan Gartner. Eds. 
Geological Society of America, Boulder. CO. 
1996. x, 569 pp., ~llus. Paper: $149. ISBN O- 
8137-2307-8. GSA Spec~al Paper 307. 

rivecl from the  conference ki~o\vn as "Snow- 
hire1 111." 

The Handicap Principle. A Miss~ng Piece of 
Darwin's Puzzle. Amotz and Avish Zahavi, with 
Naama Zahavl-Ely and Melvin Patrick Ely. Ox- 
ford University Press, New York, 1997. xvi, 286 
pp.: illus. $25 or £ 18.99. ISBN 0-1 9-51 0035-2. 

T h e  first enunciator of a n  evolutionarv 
principle, with co-authors, gi\-es his view of 
its current status and intelprets an i~na l  
communication in light of it. 

The Natural History of the Long Expedition 
to the Rocky Mountains, 1819-20. Howard 
Ens~gn Evans. Oxford University Press, New 
York. 1997.  xi^. 268 pp., ~llus. $30 or £25. ISBN 
0-1 9-51 11 84-2; paper, $14.95. ISBN 0-1 9- 
51 11 85-0. 

A chronicle of the  first scientific cxolo- 
ration of the Louisiana Territory, dralvillg 
o n  accounts by the  participants and incl~ld- 
ing illustrations they yroduceci. 

Reports on Astronomy. lmmo Appenzeller, 
Ed. Kluwer, Norwell, MA, 1997. viii, 605 pp., 
illus. $195, £1 17: or Dfl 315. ISBN 0-7923- 
4540-1. Transactions of the International Astro- 
nomical Union, vol. 23A. 

Re\-ien~s of recent activities and 
prqgress in astronomy and astrophysics, 
preparecl I?y some 4C commissions and 
working groups of the  International Astro- 
nomical Union  in conjunction with its 
1995 General  Asseml~ly. 

Victorian Telescope Makers. The Lives and 
Letters of Thomas and Howard Grubb. I. S. 
Glass. Institute of Physics, Philadelphia, 1997. 
xiv. 297 pp., illus. $50 or £30. ISBN 0-7503- 
0454-5. 

T h e  iloings of a Dublin firm that sup- 
plied instruments to four continents. 

Other Books Received 
Common Families of Flowering Plants. M~chael 

ilckey atid CIve Kng. Cambrdge Unversty Press, New 
York. 199E.  xi^. 212 pp , llus. $64.95, ISBN 0-521 - 
57281 -9, paper, $22 95 ISBN C-521-576C9-1 

A Conceptual Introduction to Modeling. Ouallta- 
tive and Q~.anti;a;~ve Perspectives. Dav~d W. Brltt Erl- 
b a ~ m ,  Maii~yah, NJ 1997. x, 219pp., i us .  $49.95. ISBN 
0-€83-1937-1, oapel ISBN o-8058-1938-x. 

Contraceptive Research and Development. 
Lookng to the Future Polly F. Harrison and Alan Rosen- 
i~eld 3 s .  National Academy Press Wash~ria:on, DC, 
1996 xiv 519 pp. 11.s $49 95. ISBN C-3C9-05442-7. 
Based on two workshops, \!Vasiington. DC, Uec. 1994 
and May 1995. 

Drosophila Cells in Culture. G L ~  Echaer. Aca- 
Sem c Press, San D e ~ o ,  1997. xxxil, 7C2 sp., '.is. $135. 
ISBN 0-1 2-22946C-2. 

Electromagnetic Response of Atomic Nuclei. 
S gfrdo Boff et 81. Carendon (Oxford Unversty Press). 
New Yo-k, '996. x, 508 pp., u s .  S15C. ISBN C-19- 
851 774-2. Oxford St~~dies 117 N~~clear Physcs, 2C. 

Electrons and Phonons in Semiconductor Mul- 
tilayers. B. K. R~dley. Canibridge Univers~ty Press, New 
York, '996 xx 330 pp., ius.  $69.95. ISBN 0-521- 
47492-2. Cambr~dge St~tdes in Sencond~ctor Piiyscs 
and M croe1ec:ric Engneer~ng, 5 
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