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to  vary parameters systematically and ob- 
tain independent replicates within a rea- 
sonable time frame. 

Some users may feel a bit constrained by 
what cannot be done with avida. The  soft- 
ware precludes sexual recombination of 
programs, and does not  allow rewards to 
vary in space (which would provide op- 
portunities for the evolution of stable 

communities composed of many programs, 
each filling a distinct niche). Of course, 
avida itself may evolve as features are 
added to subsequent versions. Updates 
and related information can be obtained 
from a web page (http://www.krl.caltech.edu/ 
avida). Other  users may object to  the sim- 
plicity of tasks that are rewarded, limita- 
tions in the instruction set, and so forth. 

Still others may reasonably ask whether 
results can be extended to real organisms. 
In extrapolating from the genetics of bac- 
teria to animals, Jacques Monod is said to 
have quipped that "What is true for E .  coli 
is also true for elephants, only more so." Is 
what is true for avidians also true for real 
organisms, or is it less so? It will be inter- 
esting to see. 

Knowledge from the Flies 
Walter F. Eanes 

Progress and Prospects in Evolutionary Bi- 
ology: The Drosophila Model. JEFFREY R.  
POWELL. Oxford University Press, New York, 
1997. xiv, 562 pp., illus. $70. ISBN 0-1 9-507- 
691 -5. 

As one of several so-called biological mod- 
els, the fruit fly genus ~ r o s o ~ h i G  has con- 
tributed to more fields than any other group. 
Nowhere is this more evident than in evolu- 
tionary biology, where many contemporary 
principles and hypotheses have their origin 
in Drosophila studies dating back to the 
1920s. In no  other group of organisms can 
evolutionary questions be attacked with 
such  recision and so~histication. For these 
reasons, Drosophila population geneticists 
are a ~articularlv self-critical 1ot.Thev tend 
to em'phasize hdw much we do not know, 
and to forget iust how much we have discov- 
ered. ~eff ;e~ '  Powell's book, Progress and 
Prospects in Evolutionmy Biology: The Droso- 
phila Model, corrects these oversights. It is a 
succinct review of the contributions these 
wonderful organisms have made to many 
themes in evolutionary biology. 

Powell's mentor Theodosius Dobzhansky, 
along with Chetverikov, Morgan, Stur- 
tevant. and Muller. introduced Drosobhila 
into the study of evolution over sevei  de- 
cades aeo. The  sheer volume of references 
that ha;e appeared in the last decade alone 
make it clear that evolutionarv studies in 
Drosophila continue to expand, furthered 
by the gains Drosophila enjoys as a model in 
other fields including molecular biology, 
developmental biology, neurobiology, and 
behavior. 

Powell devotes the initial chapters to a 
historical and philosophical overview of ge- 
netic variation in natural populations, the 
topic to which Drosophila has contributed 
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Wild type 

tal biology, extending these discoveries into 
an evolutionary context within the genus 
has so far  roved rather unsatisfactorv. 

The final chapter returns to issues raised 
in the introduction and summarizes just 
how far we have come and where efforts 

Postbithorax Bithorax + postbithorax 
Two sets of wings. In wild-type Drosophila, the second (T2) 
and third (T3) thoracic segments in adults have a wing and a 
haltere. Flies with two mutations (in the bithorax and 
postbithorax genes) have four wings, the e\ 
primitive state in flying insects. 

the most in evolutionary biology. He  dis- 
cusses the levels of variation that have been 
traditionally examined: visible mutations, 
lethals, allozymes and polygenic variation. 
Subsequent chapters detail such topics as 
chromosomal inversions, speciation, eco- 
logical genetics, phylogenetics, genome 
evolution, molecular evolution, and devel- 
opment. Although this is a book on evolu- 
tion, the chapter on ecology is a useful addi- 
tion. It emphasizes just how much more eco- 
logical work is needed to better understand 
evolution in this genus. The informative 
chapter on speciation outlines the complex 
data from and arguments surrounding the 
large body of genetic work that has emerged 
quite recently, and it is nice to have all of 
this in one place. Powell acknowledges that 
the chapter on development, mainly a re- 
view of the contribution of Drosophila to 
studies of development, was the most diffi- 
cult to write. Despite the enormous contri- 
bution Drosophila has made to developmen- 

should now be directed. Most of 
the quest to characterize genetic 

2 variation in population genetics 
has been technology driven. E 
Powell is right in stating that, 
with the development of large- 
scale DNA sequencing methods, 
the goal of characterizing ge- - - - 
netic variation has been taken to 
the limit. As he says, the disci- 
pline must now turn away from 
simply describing pattern, direct 
its efforts toward understanding 
processes, and once again be- 
come experimentally oriented. 
Furthermore, efforts to under- 
stand the historical impact of 
natural selection can only be 
considered in the context of 
changing population size, as in 
models now emerging in popula- 

/olutionarily tion genetics. 
Although evolutionary stud- 

ies have focused on a large num- 
ber of Drosophila species, I am pleased to see 
everyone's favorite lab organism, Drosophila 
melanogaster, finally getting top billing. Ac- 
cording to folklore, Dobzhansky maligned 
this species as a "garbage can species," and 
25 years ago only a handful of population 
geneticists focused on it. Nevertheless, the 
new understanding of its ancestral structure 
in Africa and the discovery of endemic is- 
land relatives have moved this species to the 
forefront of many studies of the genetics of 
speciation. This is very important because 
the explosive development of this species as 
a model in cell and developmental biology 
significantly facilitates understanding the 
genes that generate the differences between 
species. 

Powell emphasizes his own favorite is- 
sues, subjects of his reviews in recent years, 
and occasionally takes the opportunity to 
rebut studies that conflict with his own 
work. This is the author's license. The im- 
pact of Dobzhansky's work in his former 
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