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     This volume represents a substantial and significant advance upon an earlier volume by the same authors (Mangel and Clark, 1988), who are among the foremost mathematical ecological modelers in the world.  The focus is upon practical methods of developing dynamic models of specific populations within ecological systems rather than overarching theoretical considerations or conclusions.  The audience is thus more practical managers of those populations than academic researchers or theoreticians.  Despite this, relatively few of the many models discussed involve explicit human interventions in the form of harvesting or feeding as elements in them.  In that regard the book is not really about agriculture per se.

     The book contains twelve chapters as well as a useful appendix indicating availability of some computer programs from the publisher's website, an extensive bibliography (well over 300 items), and a subject index.  The vast array of models discussed and the details presented show the mastery of the authors regarding their subject.  A special character of the book is the detail of practical tips based on definite experience with model building that the authors present.  

     The first three chapters focus on general ideas about how to build and develop dynamic state variable models.  A curious point is that they declare that this label is superior to their older one of dynamic programming models.  They declare that the former is a more accurate descriptor and therefore should be used instead.  But I fear that I do not see why this is so, and this claim would appear to be one of the few questionable ones marring this generally capable book.  

     Chapter 1 lays out specific steps in building a model, including: specifying time intervals and horizons, specifying state variables and constraints, specifying decision variables, specifying state dynamics including stochastic aspects, specifying characterization of fitness and terminal fitness functions, writing the dynamic program based on these specifications, specifying functional forms and parameter values, and writing computer code.  Their discussion of these steps is both wise and informed.  The second chapter presents technical details such as linear interpolations and functional forms.  

     The third chapter discusses model uses such as testing predictions against data and sensitivity analysis.  They amusingly paraphrase George Orwell that, "All models are wrong, but some models are less wrong than others."  They note that models can be obviously be wrong by failing to accurately predict, but can also be more subtly wrong when they accurately predict while failing to reveal anything of interest about the system under study.  Clearly there is an art to model building as well as a science.

     The remaining chapters each deal with specific models or modeling issues.  Chapter 4 is on oviposition of insect parasitoids.  Chapter 5 is on winter survival strategies.  Chapter 6 is on avian migration. 

     Chapter 7 deals with human behavioral ecology, particularly dynamic discarding in fisheries and the reproductive behavior of !Kung tribespeople.  Given the special expertise of the authors in the area of fisheries, I would have liked to have seen more on this area.  There was a bit more on this in the next chapter on conservation biology where they briefly discussed their important idea of marine reserves, after discussing managing metapopulations.  Chapter 9 on agroecology focuses on host-parasite models with predator-prey fluctuations, and an example involving weed management.

     The final three chapters move more away from models of specific populations and into more general issues.  Chapter 10 deals with population level models and deals with such issues as evolutionarily stable strategies, Markov processes, and genetic algorithms in a very clear and useful manner.  Chapter 11 deals with stochasticity and information as state variables with an emphasis upon Bayesian updating techniques.  

     The final chapter focuses upon fitness measures.  Here again, following the appendix to the first chapter, they directly compare their approach with its main rival, that of rate maximization.  The latter approach, as exemplified by Stephens and Krebs (1986), more resembles standard approaches in economics.  An underlying theoretical model is constructed that is then analytically solved using optimization techniques.  These authors have certainly engaged in such approaches themselves earlier in their work, especially Clark (1990).  But here they favor dynamic programming as being more flexible and more detailed as well as emphasizing lifetime reproductive success, thus linking together the two main branches of evolutionary ecology, life history theory and behavioral ecology.  They also claim that these models predict better than the alternatives, although without providing specific evidence to back up this assertion.

     One great strength of this approach would appear to be its ability to deal with the difficult but important issue of patch dynamics.  This has long been a serious problem in ecological modeling and they offer useful methods for dealing with it.  More broadly, the wealth of models and details and practical suggestions they offer are admirable.

     I have two further criticisms.  One is that I would have liked to have seen more emphasis on issues relating to human management of these systems.  Some chapters and models had this, but not as many as I would have liked.  However, it can be argued that they are developing the underlying models that are necessary for one to model the management problem.

     The other is that there is a lack of broader arguments or theorizing or conclusions regarding the nature of ecological dynamics and systems.  But, this is probably a minor quibble regarding a book that is so clearly capable and useful in so many very specific areas and applications.  After all, the subtitle of the book is "Methods and Applications," not "Theories and Overviews."  Ultimately the authors must be congratulated for their highly competent and thorough effort.
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