
el-olution and multieenc families. evolu- mutation rate. If both mutation rates are Thirty-nine peer-reviemcii papers iie- 
t ion by transposition ancl 11ori:ontal trans- increased, the11 hoth substitution rates ~vill  
fer, anii 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- 
olvn 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 t a h  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 evolution 
rvoniierful summaries that are enjoyable may he mutation-limiteil, \vhcther ~t is se- 
rcadine (XI their o\vn and mill ore\-e a boon lcctioll or iirlft 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 ilominant 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 bewildering 
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 iiislnisscs 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 anil e~,olutic>n is a 
~ r h e n  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 
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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 continrious 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 ilnprecision will derail some- 
one  seeing this lnaterlal for the  flrst rime. 
Sim~lar l \ - ,  I have had diffici~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 its conceptual 
shortcomings. 
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same algorithms u s ~ n g  S~vofford and 01- 
sen's superb chapter covering the  same 81 

ground in  Hillis and h1orit:'s 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 mechanlslns of molecular evo- Chemistry of Porphyrins and Related 
lution, Li begins nit11 a surprlsilqg clichoto- pounds, Lionel R, Milgrom, oxford University 
Inoils i luest~on: "Is 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 of mutations 111 e\.olutioni This A n  exposition of the  pri~noriiial origins, 
distinction is important hecause Li uses the  chemical and physical properties, metabolic 
one-million-times-faster ~ i l e n t  and replace- f ~ ~ 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 populatlon s i x ,  s the selectlo11 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 of carbon and nitroeen atolus that 
makes biological processes possible, with 
reflections on such matters as whether \,am- 
pires are sufferers fro111 y o ~ ~ h y r i a .  
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hire1 111." 
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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. 
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A chronicle of the  first scientific cxolo- 
ration of the Louisiana Territory, ilralvillg 
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- 
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T h e  iioings of a Dublin firm that sup- 
plied instruments to four continents. 
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tilayers. B.  K. R~dley. Canibridge Universty Press, New 
York, '996 xx 330 pp., i u s .  $69.95. ISBN 0-521- 
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