
ent in the polar regions, where the climatic 
environment is harsh and oceanographic 
sampling generally requires the drilling of a 
hole through several meters of ice. Conse- 
quently, polar oceanographers are even 
more data-limited than their colleagues in 
lower latitudes. Polar oceanographers have 
heretofore been unable to turn to a book in 
which our current knowledge is synthesized. 
Polar Oceanography is a succ~ssfk attempt to 
fill this void in the scientific literature, and it 
will be welcomed by researchers, instructors, 
and students of the high-latitude oceans. 
However, as Smith notes in his preface, our 
knowledge of polar oceanography is ex- 
panding so rapidly that such a synthesis 
might be considered premature. The con- 
tributors to Polar Oceanography responded 
to this concern by appropriately citing the 
knowledge gaps and research needs in their 
respective specialties. 

Polar Oceanography is a two-volume com- 
pendium of contributions by different au- 
&ors. Part A. under review-here. includes 
chapters on physical oceanography of vari- 
ous scales and on the relevant meteorology, 
sea ice physics, remote sensing, and model- 
ing. The surveys of the physical oceano- 
graphic topics are state-of-the-art. The con- 
tributors extensively cite the results of the 
more recent field programs, such as MIZEX 
(Marginal Ice Zone Experiment) and 
CEAREX (Co-ordinated Eastern Arctic Ex- 
periment), in providing especially informa- 
tive reviews of mesoscale eddy generation 
(Muench's chapter), water masses and cur- 
rents (~armack). the structure of sea ice , , 

(Gow and Tucker), and surface roughness 
properties (McPhee, R. A. Brown). The 
book also contains comprehensive over- 
views of high-latitude remote sensing 
(Shuchman and Onstott) and ice-ocean 
modeling ( H W n e n )  . 

The material is presented somewhat un- 
evenly; the chapters devoted primarily to 
boundary-layer physics (Brown on meteo- 
rology, ~ c ~ h e e - o n  small-scale processes in 
the ocean) will be followed only by plane- 
tary boundary layer specialists or by readers 
with strong backgrounds in turbulence the- 
ory. The key points nevertheless emerge; for 
example, McPhee emphasizes the fact that 
vertical gradients are concentrated across a 
very thin layer of the ice-ocean interface 
where molecular effects can dominate. Por- 
tions of the chapter on remote sensing also 
contain highly specialized material on radi- 
ative transfer. AU three of these chapters 
contain many mathematical expressions that 
some readers will regard as having been 
"pulled out of the hat." On the other hand, 
d o w  and Tucker's primer on sea ice and 
Hakkinen's survey of modeling will appeal 
to a wide-ranging audience. Both chapters 

should be required reading for global cli- 
mate modelers who hope to treat sea ice 
processes realistically in simulations of cli- 
matic change. Carmack's chapter on large- 
scale physical oceanography is also a very 
readable summary of the limited available 
information on the subsurface waters of the 
polar oceans. The maintenance of the Arctic 
halocline emerges from this chapter as one 
of the key scientific problems in polar ocean- 
ography. 

Some topics seem to have received sur- 
prisingly little attention. For example, radi- 
ative fluxes and cloud effects are primary 
determinants of the surface energy balance 
over polar oceans, yet these topics are cov- 
ered in little more than a page of the chapter 
on meteorology. The biological importance 
of radiative penetration into the upper ocean 
also argues for greater coverage of this topic, 
especially since primary productivity in the 
Arctic Ocean is light-limited. Surface 
albedo, which is a key parameter for coupled 
atmosphere-ice-ocean models, also receives 
little attention. Interannual variability of the 
various oceanographic quantities is men- 
tioned on only a few occasions; however, 
the scarcity of measurements of the subsur- 
face ocean is clearly a contributing factor in 
this regard. 

The various chapters do not seem to be as 
closely interwoven as they might have been. 
Separate but (in some respects) similar 
boundary-layer treatments are presented in 
chapters 1 and 6 for the atmosphere and 
ocean, respectively; overlapping surveys of 
the major ocean currents appear in the chap- 
ters authored by Carmack and Muench; and 
remote sensing is given a section in the 
chapter on meteorology as well as an entire 
chapter of its own. On the other hand, there 
is little bridging of the gap between the 
rather esoteric boundary-layer formulations 
in earlier chapters and the rather crude pa- 
rameterization~ of air and water stresses in 
HWnen 's  survey of large-scale models. 

I was intrigued by Hikkinen's comment 
in the final paragraph of the volume that we 
are still unable to give a satisfactory answer 
to the simple question of why there is a 
stable ice cover in the Arctic. This volume 
may well stimulate progress toward the an- 
swer to such a fundamental question that is 
at the heart of polar oceanography. 

The companion volume (part B, $65) 
covers chemistry, biology, and geology in 
six papers, one each on chemical oceanogra- 
phy and sedimentation and the remainder 
dealing with the planktonic and benthic 
biota and food webs. 

JOHN E. WALSH 
Department of Atmospheric Sciences, 

University of Illinois, 
Urbana, I L  61 801 

Trophic Topology 

Community Food Webs. Data and Theory. 
JOEL E. COHEN, FR~DBRIC BRIAND, and 
CHARLES M. NEWMAN, with a contribution by 
Zbigniew J. Palka. Springer-Verlag, New York, 
1990. xii, 308 pp., illus. $79. Biomathematics, 
vol. 20. 

This book opens with the statement that 
"a central problem in biology is to devise 
helpful concepts (e.g., genes) and tested 
quantitative models (e.g., Mendel's laws) to 
describe, explain and predict biological vari- 
ation." Thus the apparent aim of the book is 
to demonstrate that the structure of food 
webs exhibits the kinds of generality we 
associate with genetics. Does it do so? 

There are several critical postulates for the 
theory that arise from the authors' examina- 
tion of 11 3 food webs given in the literature. 
First, predation is the only link between 
species (cannibalism, parasitism, and fluxes 
through detritus are ignored). Second, there 
are no food cycles (A eats B eats C eats A is 
not permitted). Third, any species (more 
strictly a "trophic" group of species) has only 
a few predators and prey-an average of two 
of each. This last postulate, based on the food 
web data, is central, since it states that com- 
plexity at the individual level is independent 
of the complexity of the whole web. This is 
quite distinct from the expectation from ran- 
domly assembled webs, where the number of 
links from any node (species) would be pro- 
portional to the total number of species. 

These results build on the work of others 
such as Stuart Pirnm and Robert May. They 
are used as the basis for a "cascade" model (a 
random acyclic digraph), which takes the 
form of a strictly upper-diagonal matrix the 
probability of whose elements' being 1 (rath- 
er than 0) is inversely proportional to the 
number of species. Using this model, the 
authors deduce the proportions of basal, in- 
termediate, and top species in any web; the 
average and variance in the lengths of food 
chains; and other characteristics. These de- 
ductions are compared with observations 
from the 11 3 webs. 

There are several criticisms that have been 
made of the authors' approach: the results 
are tautological; the regressions are uncon- 
vincing; the relations portray the inadequa- 
cies in the data; and so on. These detailed 
points are discussed in the book, and the 
reader must judge. The more general criti- 
cism would be that this form of analysis is 
not relevant to the "real" problems of ecol- 
ogy such as energy flow, size structure, 
stability, or patch dynamics. Does this topo- 
logical approach illuminate other views 
about ecological systems? 

I return to the major empirical conclu- 
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sion: that for any (trophic) species, life is 
pretty simple, with two sources of food and 
two enemies, and this is largely independent 
of the complexity of the system in which the 
species is embedded. Intuitively this helps 
explain the apparent paradoxes in the stabil- 
ity/complexity arguments about cornmuni- 
ties. Also, it can justify a focus on the 
complicated dynamics in single-resource- 
prey-predator interactions. Does the math- 
ematical superstructure clarify or obscure 
the consequences of the empirical generali- 
zations? For me, the arguments in this book 
show what can, and especially what cannot, 
be deduced. It is not clear how a bridge 
could be built between the topology and the 
dynamics of food webs. Are we to have a 
separate geometry and calculus? The authors 
believe they will be combined, but we do 
not yet have the generality envisioned at the 
start. And what do we do next-more anal- 
ysis or better field observations? 

This is more than a matter of taste, and it 
is important that the pros and cons be set 
out as lucidly as possible. The basic ideas are 
elegant, but, unfortunately, the structure of 
the book is open to criticism. It is not stated 
overtly, but the book is in fact a reprint of 
papers by the three authors over the last 13 
years, with linking text by Cohen and a 
listing of all the food webs. This leads to 
some repetition and hinders the coherent 
development and evaluation of the argu- 
ments. For those who have not read these 
papers the book is a useful collection. For 
those who want access to the data, the 
appendix detailing the 113 webs will be 
valuable. 

JOHN H. STEELE 
Woods Hole Oceanographic Institution, 

Woods Hole, M A  02543 
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