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moiisooiial atmospheric forcing. Largely for these 
reasons, the Arabian Sea has attracted the atten- 
tion of the international marine sciences commu- 
nity with recent field studies under the separate 
auspices of the Joint Global Ocean Flux Study 
(JGOFS), Global Ocean Ecosystem Dynamics 
(GLOBEC), and World Ocean Circulation Exper- 
iment (WOCE). Naqvi et al. present a largely up- 
to-date integration of these and previous studies 
with an emphasis on the "bio" in biogeochemistry, 
from pelagic bacteria to mesozooplankton to ben- 
thic biology. 

Chapter 7, by Haimides and Smith, on the north- 
eastern Pacific abyssal plain probably covers the larg- 
est region of any chapter in the book, approximately 
10 to 15 X 10'= km^. The authors produce a majestic 
summary of biogeochemical processes in this region 
by reviewing key studies conducted during the past 
three decades. These deep seafloor ecosystems, 
although remote and separated in space from the 
productive surface layer, are inextricably linked to 
the euphotic zone through the gravitational setding 
of particulate matter that supplies the carbon and 
energy to sustain life. By this criterion, the authors 
divide the abyssal plain into eutrophic, mesotrophic, 
and oligotrophic ecosystems depending on partic- 
ulate matter export rates. Consequently, all natural 
or anthropogenic impacts that affect primary pro- 
duction are likely to also have consequences for 
even the most remote habitats on Earth. 

The next chapter, by Léveillé and Juniper, on 
deep-sea hydrothermal vents and cold seeps com- 
pares and contrasts the geomicrobiology, micro- 
bial ecology, and biogeochemistry•to the extent 
known•of these novel deep sea habitats. It pres- 
ents a largely up-to-date, comprehensive survey of 
novel microbe-dominated ecosystems, many of 
which were discovered over the past two to three 
decades. Because of their remoteness, the difficulty 
and expense of sampling, and the possibility of 
novel carbon and energy flow pathways, we should 
expect new discoveries in the future. 

The final chapter, by Tett et al., on the influence 
of nutrient biogeochemistry on the ecology of 
northwest European shelf seas is in many ways the 
most germane of the lot, as nutrient cycling is the 
pièce de résistance of marine biogeochemistry. The 
chapter focuses on the concept of ecological stoi- 
chiometry using the so-called Redfield ratio as a 
starting point. A thorough analysis is then made of 
both macronutrient and micronutrient distribu- 
tions, as well as discussions of the biogeochemical 
and ecological controls of phytoplankton commu- 
nity structure. Several comprehensive summaries of 
relevant data sets are presented, and theoretical con- 
siderations based on nutrient cell quotas are dis- 
cussed. 

From the broad title one might consider using 
this as a textbook for an upper division undergrad- 
uate- or graduate-level course of similar scope, but 
this would not serve the students well in my opin- 
ion. Although each chapter of this edited volume 
is a scholarly work, the book is also notable for its 
omissions. There is no summary chapter or overall 
conclusions, and the chapters are not well inte- 
grated. Also absent are discussions of the largest 
oceanic biomes•the global subtropical gyres, the 
upwelling zones that are key to global photosyn- 
thesis, carbon export and fisheries production, and 
the Southern Ocean or selected high nutrient, low 
chlorophyll climate sensitive habitats that appear 
to be iron limited. When used in conjunction with 
other textbooks on principles of biogeochemistry 
(e.g., W H Schlesinger. 1997. Biogeochemistry: An 
Analysis of Global Change. Second Edition. San 
Diego (CA) : Academic Press), bioelement cycling 
(e.g., R W Sterner and J J Elser. 2002. Ecological 
Stoichiometry: The Biology of Elements from Molecules 
to the Biosphere. Princeton (NJ) : Princeton Univer- 
sity Press), or marine ecosystems structure and 
dynamics (e.g., KH Mann andj RN Lazier. 1996. 
Dynamics of Marine Ecosystems: Biological-Physical 
Interactions in the Oceans. Second Edition. Boston 
(MA): Blackwell Science), the present edited vol- 
ume could serve as a useful, partial set of "case 
studies." This book should be required reading 
for all students entering the field of marine bio- 
geochemistry as well as current practitioners. Each 
and every college and university library should 
have a copy. 

DAVID    M    KARL,    Oceanography^    University   of 
Hawaii^ Honolulu, Hawaii 

ENVIRONMENTAL SCIENCES 

UNDER THE CANOPY: THE ARCHAEOLOGY OF TROP- 

ICAL RAIN FORESTS. 

Edited by fulio Mercader. New Brunswick N^^J^^^)' 
Rutgers University Press. $60.00. x -I- 322 p; ill.; 
hidex. ISBN: 0-8135-3142-X. 2003. 

This fine volume is a compilation of what is known, 
unknown, and still poorly known about the cultural 
and associated environmental history of the 
world's tropical forests. Ten chapters plus an intro- 
ductory overview by the editor cover a truly com- 
prehensive range of time periods and geographic 
regions; from the Pleistocene to the latest Holo- 
cene, and from Malaysia to Australia and Central 
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America. The volume provides particularly good 
examples of how long-term, multidiscipliiiary 
research•in the chapters by Rauere aud Cooke 
(Ceutral America) aud Mora and Guecco (north- 
ern South America)•together with newer investi- 
gations in remote and previously unexplored 
regions (in the chapters by Mercader and Marti 
dealing with Africa, and Bulbeck on the Malay Pen- 
insula) are throwing substantial light on many old 
problems. Also noteworthy is the arsenal of meth- 
odological and other approaches currently being 
brought to bear on the issues (e.g., combined pol- 
len, phytolith, and starch grain analysis of subsis- 
tence and the environment in the Americas and 
Africa). It is clear that, once thought to be an inim- 
ical place for both ancient human societies and the 
daily conduct of modern field work, the tropical 
forest witnessed rich cultural traditions and devel- 
opments long before any European ever arrived. 

The odd chapter out in this excellent collection 
of papers is the contribution by Meggers and Miller 
on the Amazon Basin. In the face of a by now con- 
vincing and ever-growing corpus of research, the 
authors believe that areas alongside the main Ama- 
zon river channel and some of its major tributaries 
were not inhabited by people living in large and 
permanent setüements by the time of the Euro- 
pean Contact, and that sections of the upland for- 
est were not appreciably altered from the middle 
Holocene onward by people engaging in agricul- 
tural and other intensive subsistence practices. 
These views on the Pleistocene climate and vege- 
tation and periodic Holocene arid episodes that 
are said to cause cultural and linguistic fragmen- 
tation also fly in the face of much of the data now 
available on these subjects. A balanced and infor- 
mative discussion of this crucial area and its pub- 
lished literature, together with the approaches 
effectively being used to decipher the environmen- 
tal and cultural history of this largest, single 
expanse of tropical forest on the globe, would have 
been welcome. I would also maintain that an area 
the size of the continental United States can no 
longer be covered in a single chapter by any single 
investigator. 

I heartily recommend the book to anyone seri- 
ously interested in tropical forest archaeology and 
environmental history, and to other scholars who 
want a highly informative, thought-provoking, and 
readable account of the early human experience 
in one of our planet's greatest biomes. The editor 
and authors are to be congratulated for putting 
together such a good volume. I look forward to the 
next major synthesis. 

DOLORES PIPERNO, Smithsonian Tropical Research 
Institute, Balboa, Panama 

THE HERBACEOUS LAYER IN FORESTS OF EASTERN 

NORTH AMERICA. 

Edited by Frank S Gilliani and Mark R Roberts. Oxford 
and New York: Oxford University Press. $85.00. xvi 
-I- 408 p; ill.; index. ISBN: 0-19-514088-5. 2003. 

As a child, my parents would often tell me I could 
not see the forest for the trees. That was a few years 
ago and long before I considered myself a forest 
ecologist, but this book has convinced me that I am 
still guilty of only seeing the trees. As the paramount 
organism, trees often dominate my, and many oth- 
ers, thinking about forests and how they function. 
This volume serves as an excellent reminder of the 
fascinating ecology occurring on the forest floor 
and, in many instances, is convincing in the asser- 
tion that the herbaceous layer is intrinsic to main- 
taining the functional integrity of forest ecosystems. 
I thoroughly enjoyed reading the book and would 
recommend it to anyone with an interest in forest 
ecology, especially to those of us who need remind- 
ing that forests are much more than just trees. 

This edited volume consists of an introductory 
chapter, 12 contributed articles, and a concluding 
synthesis chapter. There is a variation in clarity and 
quality among the chapters that one might expect 
in this type of compilation, but the overall usefrilness 
of each chapter is quite high. Unfortunately, the 
least approachable chapter comes immediately after 
the introduction (Chapter 2). This is a completely 
adequate treatment of nutrient relations in the her- 
baceous layer. But, many readers may have difficulty 
understanding the principal ideas because they are 
not developed in a way that nonexperts can easily 
grasp. My advice is to keep reading, as the following 
chapter (in particular) and the subsequent chapters 
(in general) are excellent introductions to multiple 
aspects of the ecology of the forest understory. 

I would especially recommend this book to 
begiiniing graduate students interested in studying 
forest ecology, but it will be useful to forest ecolo- 
gists at any level. In my case, I am particularly 
happy to have read this volume. Perhaps now I can 
start to see the forest instead of the trees. 

JED P SPARKS, Ecology àf Evolutionary Biology, Cor- 
nell University, Ithaca, New York 

THE ATLANTIC FOREST OF SOUTH AMERICA: BIO- 

DIVERSITY STATUS, THREATS, AND OUTLOOK. State 
of the Hotspots. 

Edited by Carlos Galindo-Ieal and Ibsen de Gusmäo 
Cámara.   Washington   (DC):  Island Press.   $70.00 
(hardcover); $35.00 (paper), xxi  -I-  488 p; ill.; 
index.  ISBN:   1-55963-988-1   (he);   1-55963- 
989-X (pb). 2003. 

It is highly appropriate that the Atlantic Forest is 
the focus of this inaugural volume in the State of 
the   Hotspots  series,   compiled  by  Conservation 


