
tems? The  authors hypothesize what the cost 
of nitrogen fertilizer to replace existing natu- 

Ecological Accountancy 

Nature's Services. Societal Dependence on 
Natural Ecosystems. GRETCHEN C. DAILY, Ed. 
Island Press, Washington, DC, 1997. xx, 392 
pp., illus. $49.95, ISBN 1-55963-475-8; paper, 
$24.95, ISBN 1-55963-476-6. 

Just how valuable is nature? O n e  of the 
misfortunes of modem environmentalism is 
that the serious, respectable scientists have 
not spent much time trying to answer this 
question. Indeed, to many the  question itself 
is vulgar and redundant, because serious sci- 
entists ought not to be troubled with stating 
the ob\~io~ts.  M e r e  the respectable fear to 
tread, the ill-informed fill their shoes, which 
is why we have uninformed environmental 
campaigns. Scientific indifference to the 
question accounts, in part at least, for the  
fact that nature is disappearing, fast. And  
unless someone tells us why nature is valu- 
able and, just as important, how we are to 
capture those values so that they show up in 
the evervdav calculus of economic, social. 
and polikicil decision-making, then there 
will be less and less nature for the future. 

This volume of essays sets out to provide 
answers to the auestion of value. Gretchen 
Daily begins sensibly by running up a menu 
of ecosystem services: the  cleansing of air 
and water, regulation of watersheds, waste 
treatment, renewal of soil fertility, pollina- 
tion, pest control, seed dispersal, mainte- 
nance of bioloeical diversitv, climate and 
ultraviolet radiayion regulatidn, provision of 
human culture, aesthetic beautv and intel- 
lectual stimulation. T o  these she'rnight have 
added the provision of food, shelter, fodder, 
medicines-all the "free" wealth of the wild. 
Harold Moonev and Paul Ehrlich offer a 
brief history of doncern about ecosyste~n ser- 
vices, concluding that we seem to have 
learned little since George Perkins Marsh 
exuressed his concern about the deuletion of 
natural capital over a hundred years ago. 
Diffi~sine these concerns t h r o ~ p h o l ~ t  the mil- - - 
lions of decision-makers who daily convert 
this natural canital to somethine else is the  - 
subject of an  unfortunate debate, unfortu- 
nate because it diverts energy into unproduc- 
tive disputes. A t  one extreme are those who 
argue for a "moral revolution," a blossoming 
of concern for nature, perhaps through edu- 
cation and campaigns of moral suasion. A t  
the other are those who argue that nature 

disappears because it has no  "price," no  eco- 
nomic value. If a hectare of land is worth 
$2000 as agricultural land and nothing as 
wilderness, its fate is inevitable. But if wil- 
derness were saleable, what then? Several of 
the  essays deal directly with or touch upon 
this issue. Lawrence Goulder and Donald 
Kennedy elegantly set out the  basics of plac- 
ing monetary values of human preferences 
for environmental assets, and this easy-to- 
read introduction to complex inethodology 
is to be highly recommended. Robert 
Costanza and Carl Folke traverse some du- 
bious ground in questioning the  role to be 
played by human preferences in valuing eco- 
system services. Noting that preferences can 
and do change over time, and indeed may 
change during the process of decision-tnak- 
ing, they opt for a process whereby prefer- 
ences are (openly) manipulated in a demo- 
cratic process. This sounds politically cor- 
rect, but real-world democratic processes are, 
of course, the instruments of the powerful, 
and it is precisely because we know they are 
not reflective of individuals' wishes that 
econoinists opt for the consumer sovereignty 
paradigm, warts and all. 

Susan Alexander, Stephen Schneider, and 
Kalen Lagerquist focus on clitnate and its 
economic value. They look at the economic 
costs of extreme weather events in the Amer- 
ican Midwest and then at the economic value 
of carbon as the source of warming damage. 
This part of their essay is  unfortunately very 
dated, having been superseded by the work of 
the Intergovernmental Panel on Climate 
Change, but it is good to see scientists afford- 
ing the economists' work some credibility, 
even if they find it "highly unsatisfying." In 
what is probably the best essay in the book, 
David Tilman looks at biodiversity and pro- 
vides a valuable summary of the 40-year de- 
bate on the contribution that diversity tnakes 
to stability of ecosystems. He  concludes from 
empirical work that biodiversity has an "in- 
surance value" in that it ~ninitnizes the dam- 
ages frotn unpredictable events but that diver- 
sity has little to do with variability in individ- 
ual cotnponent populations. Gretchen Daily, 
Patnela Matson, and Peter Vitousek consider 
the ecosystem services supplied by soil: regu- 
lation of the hydrological cycle, the physical 
and nutrient basis of plant life, and the con- 
text for the decotnposition of organic waste, 
for example. But do we need all these ecosys- 

fortunatelv. Yhese calculations colirnit the 
basic error of confusing tnarginal and total 
values, an error that Goulder and Kennedy 
warn against in their essay. Imagine what the 
nrice of artificial fertilizer would be if it sud- 
denly was required to replace all natural ni- 
trogen use! 

Other essays deal with pollination and the 
little-nublicized crisis of the decline in honeu- 
bees; natural pest control, with a range of 
economic values from $54 bllllon to 51 tril- 
lion; tnarine and freshwater ecosystems, and 
the world's forests and prasslands. The  book - 
ends with some brief case studies. Overall, this 
is a fine volutne that makes a first cut at 
accounting for the value of ecosystems. T h e  
idea of listing and, where possible, measuring 
ecosystem values is not new, but having so 
much information on this activity brought 
together in one book is novel and rewarding. 

David Pearce 
Centre for Social and Economic Research 

on the Global Environment, 
Uniuerslty College London, 
London WCl  E 6BT, LrK 

Cells and Replicons 

Eukaryotic DNA Replication. J. JULIAN 
BLOW, Ed. IRL (Oxford University Press), New 
York, 1996. xx, 232 pp., illus. $1 05 or £65, ISBN 
0-19-963586-2; paper, $55 or £29.95, ISBN 
0-19-963585-4. Frontiers in Molecular Biology, 
15. 

T h e  elucidation of the mechanisms of D N A  
replication has been a key focus of biological 
research since it was discovered in 1953 that 
implicit within the  structure of D N A  was a 
simple solution to its faithful propagation. 
T h e  basic enzymology of the process was 

/ Mean loop s z e  
Replication t o - z o k b  

Factory 

"Cartoon to show a posslble role for chromosome 
looplng in generating a relatlvey constant repicon 
size In the Xenopus system." [From Blow's chap- 
ter In Eukaryotic DNA Replication] 
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(a) w11d type 
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(b) cdc mutant 
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(c) wee mutant 
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(d) checkpoint mutant (cut) 
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"A schematic describing the cell cycle phenotypes 
of wild-type and mutant fission yeast cells. (a) 
Wild-type cells grow in length and divide by medial 
fisslon. (b) Cell divlsion cycle, or cdc mutant cells 
can continue growth and macromolecular synthe- 
sis, but are defective for division. The cells be- 
come highly elongated. (c) Wee mutants are ac- 
celerated through the cell cycle and divlde at a 
smaller slze than wlld type, although they are via- 
ble. (d) Checkpoint deficient cells fail to restraln 
mltosis even though S phase IS not complete. 
They often 'cut' or pull apart the nucleus." [From 
Forsburg's chapter in Eukaryotic DNA Replication] 

worked out largely through studies of Esche- 
richia coli and its bacteriophages, with the 
study of eukaryotic D N A  replication in the  
~ o s i t i o n  of a Door relation. Over the last 
becade, the momentum in the  field has shift- 
ed to eukaryotes as a result of the develop- 
ment of an  in vitro SV40 D N A  replication 
system and enormous advances in our under- 
standing of the regulation of the eukaryotic 
cell cycle. It is fair to say that our current 
k~lolvledge of the regulation of D N A  
replication in eukaryotes exceeds that of 
prokaryotes. 

Thls volume is largely successf~~l 111 captur- 
ing the key issues of the eukaryotic DNA 
replication field, including the enzymology of 
the replication fork, the structure of replica- 
tion origins, and the regulation of D K A  rep- 
lication, and in summarizing recent progress. 
A n  attractive feature of the volume is the 
juxtaposition of chapters that highlight con- 
tributions from the genetically tractable bud- 
ding and fission yeasts with chapters that 
highlight contributions of the more biochem- - - 
ical and cell biological approaches necessary 
in Xenopus and mammalian cells. This juxta- 
position demonstrates the high degree of evo- 
lutionary conservation of the proteins that 
fi~nction at replication forks and the mecha- 
nisms that regulate DNA re~lication and its - 
coordlnatlon wlth progression through the 
cell cycle. It also reveals the value of examln- 
ing multiple systems, which is nowhere more 
apparent than in cell cycle regulation. Studies 
of budding and brewing yeasts and the Xeno- 
ptts in vitro system have provided comple- 
mentary pieces of our current understanding 
of cell cycle regulation of DNA replication 
that would have been impossible to obtain 
from s t~~d ies  of any single organism alone. 

N o  volume of this size could possibly 
detail the  intricacies of the  structure and 
interactions of known D N A  replication 
proteins. W h a t  is missing from this treatise 
is any consideration of viral replication sys- 
tems with the  e x c e ~ t i o n  of SV40 and de- 
tails of the  structures and biochemistry of 
replication proteins. However, what it does 
\\gel1 is to provide eight thoughtful reviews 
with clear figures and diagrams written by 
experts in the  field. Together, these reviews 
provide a framework for thinking about cel- 
lular D N A  replication in which students, 
teachers, and researchers should be able to  
Integrate developments In t h ~ s  fast-mov~ng 
f~e ld .  

Carol Newlon 
Department of hlzcroblology , 

UMDNJ-Netu  Jersey Medlcal School, 
h'eu'ark, h'J L17103-2714, U S A  

Browsings 
Adviser, Teacher, Role Model, Friend. On Be- 
ing a Mentor to Students in Science and Engi- 
neering. National Academy of Sciences, Na- 
tional Academy of Engineering, and Institute of 
Medicine. National Academy Press, Washing- 
ton, DC, 1997. xii, 84 pp., illus. Paper, $7.95. 
ISBN 0-309-06363-9. 

A self-help guide for those who would 
like to  help others, with graphic aids 
offering "tips" o n  such matters as building 
respect and building trust and exemplary 
tales of rnentorillg styles and career 
development. 

Discovering Dinosaurs in  the Old West. The 
Field Journals of Arthur Lakes. Michael F. Kohl 
and John S. Mclntosh, Eds. Smithsonian In- 
stitution Press, Washington, DC, 1997. xviii, 
198 pp., illus. $24.95. ISBN 1-56098-700-6. 

Explorations of the  1870s in  Colorado 
and Wyoming as recounted in  manuscripts 
recently rediscovered in the archives of the  
Srnithsonian Institution. 

Embryology. Constructing the Organism. 
Scott F. Gilbert and Anne M. Raunio, Eds. Si- 
nauer, Sunderland, MA, 1997. xii, 537 pp., illus. 
$69.95. ISBN 0-87893-237-2. 

In 22 chapters almed at college sopho- 
mores, a set of authors who have observed 
that students in upper-level courses in devel- 
opmental biology "come to class knowing 
about transcription and translation but know- 
ing nothing about teloblasts of neural crest - - 
cells" describe the development of primitive 
multicellular organisms (Horvath, Fell), radi- 
ate animal phyla (Martin, Martindale and 
Henry), acoelomates and pseudocoelo~nates 
(Ellis and Fausto-Sterling, Schierenberg), pro- 
tostome coelomates (Henry and hlartindale, 
Pilger, Collier, Shankland and Savage, Gil- 
bert, Schwalm, Zimmer), deuterostome coelo- 

mates (Wray, Jerrery and Swalla, Whittaker, 
Langeland and Kimmel, Elinson, Schoenwolf, 
Cruz), and angiosperms (Singer). 

Essential Cell Biology. An Introduction to the 
Molecular Biology of the Cell. Bruce Alberts, 
Dennis Bray, Alexander Johnson, Julian Lewis, 
Martin Raff, Keith Roberts, and Peter Walter. 
Garland, New York, 1997. xxiv, 630 pp., illus., + 
supplementary material. $59.95. ISBN 0-8153- 
2045-0. 

A textbook written for students-"first- 
or second-vear undereraduates with little 
backgroun; in bio1og.l;;'-who find the  au- 
thors' Molecular Biolom o f  the Cell "too soe- 

u. , 
cialized and too heavy for t h e ~ r  needs." 

Eyewitness to  Science. John Carey, Ed. Har- 
vard University Press, Cambridge, MA, 1997. 
xxviii, 528 pp. Paper, $16.95. ISBN 0-674- 
28755-x. Reprint of The Faber Book of Science 
(1 9951. , , 

Excerpts, with brief historical introduc- 
tions, frorn the writings of over 100 "eye- 
witnesses," ranging frorn Vesalius, Galileo, 
Faraday, Darwin, Becquerel, and Born to 
Mark Twain, Alfred Noyes, John  Updike, 
and Italo Calvino. 

A Half-Century of the Journal of Polymer 
Science. David A. Tirrell, Eli M. Pearce, Mitsuo 
Sawamoto, and Eric J. Amis, Eds. Wiley-lnter- 
science, New York, 1997. xviii, 695 pp., illus. 
$39. ISBN 0-471 -1 7824-1. 

Reprintings of "a representative set" of 
34  "significant papers," arranged chronolog- 
ically under the  headings Polymer Chemis- 
try and Polymer Physics, with perspective 
and commentary by the  original authors 
and other experts in the  various areas. 

Landmarks in Gene Regulation. D. S. Latch- 
man, Ed. Portland, London, 1997 (US. distrib- 
utor, Ashgate, Brookfield, VT). xii, 302 pp., illus. 
Paper, $34 or £20. ISBN 1-85578-1 09-3. 

Twenty-six papers from various jour- 
nals, 1976-1990, brought together with 
commentary by the  editor with t h e  aim of 
providing "a useful overvielv of the  man-  
ner in  which the  highly complex field of 
eukaryotic gene regulation has gradually 
been elucidated." 

Ligand-Receptor Energetics. A Guide for 
the Perplexed. Irving M. Klotz. Wiley-lnter- 
science, New York, 1997. xiv, 170 pp., illus. 
Paper, $44.95. ISBN 0-471 -1 7626-5. 

A presentation of "the core principles 
that  provide the  foundation for quantita- 
tive perspectives" o n  t h e  interactions in- 
volved in  the  formation of macromolecu- 
lar complexes. 

Ronald Ross: Malariologist and Polymath. 
A Biography. Edwin R. Nye and Mary E. Gib- 
son. St. Martin's, New York, and Macmillan, 
London, 1997. xii, 316 pp. + plates. $59.95. 
ISBN 0-312-1 6296-0 or 0-333-62551 -x. 

T h e  life and work of the British Nobelist 
(1857-1932) who demonstrated that malar- 
ia is transmitted by mosquitoes. 
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