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lRP, UK - Nearly a quarter-century ago, Robert
MacArthur predicted that ecologists would erect "a two-
or three-way classification of organisms and their geo-
metrical and temporal environments...[t]he future prin-
ciples of the ecology of coexistence will then be of the
form 'for organisms of type A, in environments of
structure B, such and such relations will hold"' (Mac-
Arthur 1972). Huston's magnwr opus is a simulta-
neously enthralling and frustrating attempt to simplify
and coherently explain the maintenance ofspecies coex-
istence. Following MacArthur's lead, Huston erects a
two-way classification of species: first, according to
their ecological function, and second, grouped within
functional types. Species diversity of a community then
simply equals the total number of functional types mul-
tiplied by the average number of species per functional
type. Two broad functional types encompass all others:
'structural' species that give form and shape to habitats
(e. g., canopy trees, reef-forming corals); and' intersti-
tial' species that livewithin habitats created by structural
species (including the structural species themselves).
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Other functional types (e.9., trophic species) can fit
within the structural-interstitial framework, and are use-
ful in identifying more clearly within-habitat patterns of
diversity. The problem ofexplaining species diversity
then is reduced to one of explaining how different
functional types coexist, and how many functionally
analogous species coexist within a functional type. His-
torically, the latter problem has proven more difficult
than the former, and thus explanation for the coexistence
of functionally-equivalent species (e.6., plants) receives
more attention in Biological Diversity than explanations
for the coexistence of different functional types.

Although high-visibility efforts to protect and
preserve the planet's biodiversity focus routinely on
charismatic megafauna, it Iong has been appreciated that
"the extraordinary diversity of the terrestrial fauna...is
clearly due largely to the diversity provided by terrestrial
plants...[o]n the whole, the problem [why are there so
many kinds of animalsl remains, but in the new form:
why are there so many kinds of plants" (Hutchinson
1959). The bulk of this book, therefore, focuses on
explaining patterns of plant species diversity. For any
given system, Huston identifies the appropriate spatial
and temporal scale at which to examine species diversi-
ty, because "a mowed lawn that is a homogeneous salad
to a grazing sheep is a complex, heterogeneous universe
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to a small, flightless insect" (p. 94). By focusing atten-
tion on appropriate scales ofobservation, Huston illus-
trates clearly the confusion inherent in many other pub-
lished models that address the maintenance of species
diversity within habitats (e.9., Connell and Orias 1964,
Connell 1978) or across successional sequences (re-
viewed by Connell and Slatyer 1977).

Huston's environmental templet is based on a
dynamic equilibrium engendered by varying growth
rates of individual species, intensity of interspecific
competition, and frequency and intensity ofdisturbance
(Fig. I ). In essence, this book is a symphonic expansion
on the themes first elaborated by Huston in 1979, and the
theoretical core ofthe book (c.4-10) extends this model
spatially from the gene to the landscape and temporally
to encompass the full range of successional dynamics.
As a listener is enchanted by a fine musical composition,
the reader of Biological Diversity is captivated by the
simplicity of the model, the overt soundness of the
conclusions, and the clarity of the writing,

The punch line of the book is that species
diversity is highest where productivity, likelihood of
competitive displacement, and frequency or intensity of
disturbance are lowest. Dozens ofcase studies (c. I l - l4)
support this pattern: examples are drawn from the speci-
ose floras of Meditenanean climates; Amazonian cen-
ters of endemism for plants, birds, and butterflies; the
high invasibility of North American habitats and low
invasibility of Eurasian habitats; marine habitats rang-
ing from the abyssal depths through coral reefs to the
rocky intertidal; and fire-dependent savannas. The de-
nouement occurs in the penultimate chapter. Huston
convincingly argues that in tropical wet forests, where
plant species diversity reaches its apogee, productivity

Low High
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Figure 1. Huston's dynamic equilibrium model of
species diversity. Species richness increases with
shading. Refrinted from Biological Diversity (Fig.
5. l2) with permission of Cambridge University Press.

and disturbance frequency are lower than they are in
temperate forests. This assertion may surprise most of
the book's readers, but Huston reaches this conclusion
by scaling plant production rates and disturbance fre-
quency by length ofgrowing season.

The principal strength of this book is also its
source of continual frustration. Huston takes a qualita-
tive, comparative approach to identifying and explain-
ing species diversity patterns. This enables him to
compare and contrast patterns from habitats ranging
from the ocean floor through tropical lowland forests to
mountain tops. Huston's command of the literature is
astonishing; the bibliography runs I 00 pages, or 16%o of
the book. The references are deliberately biased in favor
of older publications, a choice that highlights the wealth
of natural-history information already available for most
ecosystems, and contrasts strongly with the common
ignorance in high-profilejournals of anything published
more than a decade ago that results frequently in faddism
in ecology (see also Abrahamson et al. 1989 and McCoy
1995). Although the classical literature is rich in obser-
vational particulars, it is often short on quantification.
Huston also eschews detail; axes ofgraphs are normally
scaled from 'low' to 'high' (Fig. l), and when, for
example, species tumover through simulated succession
is illustrated (e.9., c.l3), species-types are not identi-
fied. As Huston himself points out, the case studies
presented in chapters I l- 14 support his conceptual frame-
work by weight of anecdote rather than through experi-
mental rigor (p.301). Thus, generating predictive hy-
potheses from the dynamic equilibrium model and sub-
sequently testing them with published data cunently are
nearly impossible; developing and testing such hypoth-
esis could occupy ecologists and biogeographers for
decades.

Huston also follows in MacArthur's footsteps
by generalizing broadly, adopting an uncompromising
reductionist approach, critiquing strongly other models
(for the maintenance of diversity), and emphasizing
interspecific competition (Kingsland 1984). A few
examples,. Emergent properties of successional ecosys-
tems (Clements 1916, Odum 1969) are seen as simple
consequences of individuals' physiologies and life-his-
tories, and local environmental conditions (Gleason
1926). The suggestion of emergent properties in any
other situation, successional or not, is dismissed early on
as resulting from ignorance about properties ofindivid-
uals and their interactions with other organisms or their
immediate abiotic environment. The intermediate dis-
turbance hypothesis, which asserts that diversity is high-
est where disturbance frequency is neither too high nor
too low (e.9., Connell 1978) is criticized because 'inter-

mediate' rates were not defined independently of their
effects on species diversity, and have no specific tempo-
ral or spatial scale. It is not clear, however, that the
disturbance axis of Huston's dynamic equilibrium mod-
el (Fig. I ) can be defined independently of its effects on
species diversity. Appropriate temporal and spatial
scales ofdisturbance are not defined a priori, eitherin the
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theoretical exposition or through the case studies. De-
spite an early disclaimer that he is not searching for a
single mechanism to explain patterns of biological di-
versity (p. 7), the bulk oi the theoretical discussion and
all of the case studies emphasize the importance of
interspecitic competition in structuring ecological com-
munities. The critical determinant of species diversity
within functional types is whether competition is strong
or weak.

Despite these shortcomings, Huston's book
should be read by anyone interested in learning more
about pattems of diversity of organisms that share the
Earth with humans, and by everyone concerned with
their rapid disappearance. In the final chapter' Huston
discusses the implications of his dynamic equilibrium
model for the conservation and protection ofour natural
heritage. Homo sapiens has already appropriated areas
of high agricultural productivity and relatively low dis-
turbance for growing food and providing shelter. Fortu-
nately, those areas apPear to harbor much lower numbers
of species than less productive, more frequently dis-
turbed areas. In terms of preservation of biodiversity' it
may turn out to be an unexpected blessing that parks and
nature preserves are located in unproductive uplands, on
dry infertile, hilly, or rocky sites, or in other areas
unsuitable for agriculture or habitation (p. 566). Conse-
quently, Huston argues briefly, albeit convincingly, that
"there is no economic conflict between the preservation
of biological diversity and the economic improvement
of the human condition" (p.560). By this point, it should
come as no surprise, for example, that every effort to
establish agricultural settlements in Amazonia has failed'
given the low productivity of the region (p. 559). How-
ever, the implication of this finding, in light of Huston's
dynamic equilibrium model, is that increasing the stan-
dard of living of individuals living in developing coun-
tries and preserving biodiversity in the tropics, where
population numbers and density are highest and avail-
able arable land is lowest, will require substantial trans-
fers of wealth from, and hence increased development of
higher productivity land in developed countries in the
temperate zone where population density is lower and
more arable land is available. Although this argument
contains all the elements of environmental triage' hu-
mans unwittingly have been selecting areas for intensive
land-use in this manner since the invention of agricul-
ture. lnBiological Diversity,Huston begins a discussion
that could lead to informed policies for balancing pres-

ervation of diversity with human needs. - Aaron M.
Ellison, Department of Biology, Mt. Holyoke Col-
lege
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Ethnobotany and the Search for New Drugs.
Ciba Foundation Symposium 185. G. T. Prance, D.
J. Chadwick, & J. Marsh, eds. 1994. ISBN 0'471-
95024-6 (cb US$76.00). John Wiley & Sons, 605 -

3rd Ave., New York, NY 10158. - This attractively
produced, well-edited volume contains the proceedings
of a symposium held in Brazil in late 1993. The 16
papers include overviews of ethnopharmaceutical re-
search in large geopolitical areas, summaries of the
activities of particular organizations and programs, and
commentaries on legal and ethical issues raised by eth-
nobotanical drug prospecting. All of the papers are
accessible to general botanists.

The review of strengths and limitations of the
ethnobotanical approach to drug discovery by Paul Cox'
and the report of the US NCI's work by Cragg et al.
would make excellent readings for undergraduate ethno-
botany, plant diversity, or economic botany courses'
The summaries of ethnopharmacology in Africa (M' M.
Iwu) China (P. G. Xio),India (S. K. Jain) and Mexico (X.

Loyoza) offer the North American reader useful cultural
perspectives as well as necessarily briefintroductions to
work in those regions. Although it is not always clear
from their titles, many of the papers include descriptions
of programs that attempt to integrate the goals of drug
development, biodiversity conservation, and communi-
ty reciprocity. Readers will especially enjoy the tran-
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