
fer are laid out, and the complicity of envi- 
ronmental factors is addressed. 

The need to determine the frequency of 
various types of exchange in nature, and the 
likelihood of others, is-suggested. One im- 
portant step toward this difficult goal, miss- 
ing here, is an outline of the pertinent 
elementary population genetics.   or exam- 
ple, a recombinant's chance of survival with 
a small fitness advantage, say is rough- 
ly That is the probability of its reach- 
ing a "safe" frequency, from which its fur- 
ther rise is virtually certain. But a recombi- 
nant that can enter a new niche may be safe 
almost at the outset. This is critical to risk 
assessment. Another step is to develop general 
experimental protocols; efforts in this direc- 
tion in the wrap-up chapter surprisingly lose 
sight of non-vector-mediated transfer. 

This book is not well edited. Writing 
errors, silly and serious, abound, as do ty- 
pos, logical errors, and unpublished data; 
diagrams are often poorly executed. Sum- 
maries occasionally introduce new material 
and references. But this collective venture 
contains valuable information of four types: 
well-developed descriptions of the general 
mechanism of gene transfer in nature; lists 
of and citations concerning participating 
organisms; a mixed bag of analyses and 
retrospective anecdotes; and a number of 
experiments, many of which (as the authors 
often recognize) need to be repeated the 
right way. It calls for a second edition, 
tightened and amplified, right now. 

ROGER.MILKMAN 
Department ofBiology, Univevsity of Iowa, 

Iowa City, IA  52242 

Flow Paths 

Percolation. GEOFFREY GRIMMETT. Springer- 
Verlag, New York, 1989. xii, 296 pp., illus. 
$49.80. 

Percolation theory was introduced to 
model the flow of a fluid or gas through a 
random medium. The medium is represented 
by an infinite-lattice graph, in which the edges 
or vertices are randomly "open" with proba- 
bility~, where 0 < p < 1, and "closed" other- 
wise. The possible movement of the fluid is 
completely determined by this random medi- 
um: fluid may pass through only the open 
edges or vertices. 

Percolation models are relevant to various 
physical phenomena that involve clustering 
in a disordered medium. Characteristics of 
clusters may determine the difference be- 
tween liquid and solid phases, the presence 
or absence of spontaneous magnetization in 
a ferromagnet, or the spread or containment 
of an epidemic in a population. 

The principal object of study in percola- 
tion theory is the "open cluster" containing 
a particular vertex. The open cluster consists 
of all vertices that can be reached from that 
vertex by paths of open edges or vertices. 
Physical scientists are interested in percola- 
tion because of the existence of a "critical 
probability" above which an infinite open 
cluster exists and below which all open 
clusters are finite. In the terminology of 
statistical mechanics, the critical probability 
is a phase transition point. 

Percolation models are popular in the 
study of disordered media for several rea- 
sons. Their predictions are realistic for a 
variety of applications involving phase tran- 
sitions and critical phenomena. Their sim- 
plicity and ease of description aid in devel- 
oping intuition and insight. The stochastic 
independence of the edges or vertices pro- 
vides more mathematical tractability than 
alternative models containing interactions, 
making percolation a proving ground for 
the development of tools and techniques for 
dealing with these more complicated inter- 
acting particle systems. For mathematicians, 
the subject is rich in intriguing, and ex- 
tremely challenging, conjectures. Topics of 
independent interest, such as subadditive 
stochastic processes and correlation inequal- 
ities, were discovered through the study of 
percolation models. 

Grimrnett's Percolation concentrates on 
mathematical percolation theory, a very ac- 
tive research topic in probability theory. 

Quandary for a mollusk. "Young lilies inhabit a 
beautiful large square pond. They grow at a 
uniform rate. How long need a snail wait beside 
the pond before it becomes possible for him to 
traverse the pond without getting his feet [sic] 
wet? This question may be rephrased in terms of 
the following classical problem of stochastic ge- 
ometry: ascertain the minimal density of unit discs 
in the plane which guarantees the existence of an 
intinite cluster. It leads to a percolation-type 
process which has been dubbed the 'Poisson blob 
model' by the less poetically minded." The thick 
line indicates a possible route for the snail. [From 
Percolatiow] 

Substantial recent progress, extending the 
theory to all dimensions, makes the book 
very timely. Grirnmett combines the essen- 
tial new methods in the disorganized journal 
literature to provide a coherent development 
of the subject. The book proceeds from 
introductory material to recent advances, 
allowing the uninitiated reader to bypass the 
previous literature. Yet the material is acces- 
sible to nonspecialists: the prerequisites in- 
clude only a solid probability course at the 
undergraduate level, with some acquaint- 
ance with analysis and graph theory being 
helpful. 

The book may be divided into three prin- 
cipal parts. Chapters 1 through 4 describe 
the model, applications, problems, and 
tools, culminating in a readable account of 
two proofs of the uniqueness of the critical 
point. The middle third (chapters 5 through 
8) deals with the finer behavior of the model 
in different regimes-below the critical 
point, above the critical point, and near the 
critical point-and introduces scaling theory 
and renormalization near the critical point. 
The h a 1  chapters recast older results for 
two-dimensional percolation models in light 
of new methods developed to extend the 
theory to higher dimensions and survey a 
variety of modifications and related models, 
suggesting the diversity of phenomena that 
it may be possible to explain through the use 
of percolation theory. 

JOHN WIERMAN 
Department of Mathematical Sciences, 

Johns Hopkins University, 
Baltimore, MD 21218 
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