
Spacetimes, edited by Joan Centrella (Cam- 
bridge University Press, 1986). The present 
collection is a worthy successor, and indeed 
the two books make an interesting compari- 
son. 

Although there is a considerable overlap 
among the contributors to the two books 
(more than 70% of the papers in the Cen- 
trella volume have authors who have written 
for the present one), there is a noticeable 
change of emphasis. The Centrella volume 
caught the field at a turning point, when the 
simplest axisymmetric problems had been 
studied and new supercomputers were be- 
ginning to make three-dimensional prob- 
lems look tractable. It was verv much con- 
cerned with code tests and aniytical guides 
to calculations, and it introduced a number 
of areas in which numerical work was onlv 
just beginning. 

The present volume reflects a great in- 
crease in activity in many directions. There 
are more than -twice as many papers as in 
Centrella's book. A third of them report 
numerical results for three-dimensional 
vroblems. Others continue new directions 
ha t  emerged in the Centrella volume, such 
as numerical studies of cosmic censorship 
and null-cone relativitv. Several use the i i -  
creased computing power now available to 
put better physics into earlier calculations: 
radiation hydrodynamics, magnetohydrody- 
namics, cosmological nucleosynthesis. There 
are a number of valuable papers on tech- 
niques: multigrids, adaptive meshes, spectral 
methods, finite elements, smooth-particle 
hydrodynamics, even a "pde compiler" to 
automate the generation of complicated 
code. 

There are many other interesting papers, 
on permrbation techniques, analytical meth- 
ods, solving the initial-value constraints, 
black-hole Gteractions, and gravitational ra- 
diation. The variety of activity rdected in 
this volume is in part a tribute to the 
wisdom of the National Science Foundation 
in establishing its supercomputer centers, 
and it is no coincidence that the meeting was 
hosted by Larry Smarr's National Center for 
Supercomputing Applications: Smarr was 
one of the founders of numerical relativity 
and one of the prime movers behind the 
supercomputer centers. However, the meet- 
ing was genuinely international, and the 
strength of the Japanese work in this field is 
particularly evident in this volume. The com- 
puting power available to some of the Japa- 
nese groups will probably make them the 
pace-setters over the next couple of years. 

This collection is the be.k review of the 
state of numerical relativity currently avail- 
able. It is the place to start if you want to get 
into the field or if vou want to see what is 
known about the hain problems. If your 

library contains the Centrella volume, you 
should certainly get this one too. And if 
your library doesn't, maybe it is time it 
caught up with this rapidly developing sub- 
ject. 

BERNARD F. SCHW 
Department of Physics, 

University of Wales, 
C a r d f y  CF1 3 TH, 

United Kingdom 

Biogenic Minerals 

Biomimlization. Cell Biology and Mineral 
Deposition. KENNETH SIMKISS and KARL M. 
WILBUR Academic Press, San Diego, CA, 1989. 
xiv, 337 pp., illus. $69.95. 

On Bhinerallzatlon. HEINZ A. LOWENSTAM 
and STEPHEN WEINER Oxfbrd University Press, 
New York, 1989. x, 324 pp., illus. $57. 

Biogenic minerals are amazingly varied 
and highly complex components of living 
organisms and of the earth's surface. In 
addition to their crucial biological functions, 
they play a major role, through enormous 
sedimentary deposits in the oceans, in bio- 
geochemical cycling and the composition of 
both land and seas, with important environ- 
mental and economic consequences. More 
than 60 different biogenic minerals have 
been found, and the list is not yet complete. 
"Biomineralization" is the term now used 
for the processes by which organisms form 

Mineralized plates, or coccoliths, from the alga 
Emiliania huxleyi. "Viewed from the side [these 
coccoliths appear] to be composed of two super- 
imposed plates. In fact, the basic building blocks 
are not the plates but individual anvil-shaped 
segments that fit togethet side by side. . . . In a 
very elegant study, Watanabe (1967) showed by 
electron diffraction that one entire segment be- 
haves as if it is a single crystal." Coccolithophorid 
species, of which E. huxlqi is the most abundant, 
"are undoubtedly the major contributors [of caki- 
urn carbonate] to the ocean sediments." [From 
On Biomineraliration] 

or regulate the brmation of minerals. The 
study of these processes has certainly come 
of age in the past decade, and they are now 
the subject of intense worldwide research 
activity embracing many disciplines and per- 
spectives. 

The two books reviewed here are quite 
similar in organization, opening with gener- 
al comments on the nature of the processes 
involved in biogenic mineral formation, 
moving on to more detailed discussions of 
the processing in specific phyla, and ending 
with rather sweeping discussions of the 
global, environmental, and evolutionary as- 
pects of biomineralization. However, re- 
flecting the diversity of the field, they have 
very different emphases and perspectives. All 
four authors have made notable individual 
contributions to the field, and the melding 
of concepts and insights one finds through- 
out both books suggests that writing them 
must have been intellectually stimulating. 

With both books in hand, which to read 
k t ?  Afier skimming both, this reviewer 
chose to read Simkiss and Wilbur first, and 
in retrospect this was a good choice. Biomin- 
eralization places its emphasis on how orga- 
nisms move ions from one intracellular com- 
partment to the next and how the accumula- 
tion of ions is regulated. These topics are 
introduced in chapters 3 and 4, and the 
principles are referred to in each of the 11 
chapters on specific cellular organizations. 
Each of these chapters describes in detail the 
biology of the system it is concerned with 
and attempts to present what is known 
concerning the intracellular ion movements. 
A major strength is the summaries at the 
ends of the chapters. Individual chapters get 
a bit bogged down in detail, but a consecu- 
tive reading of the summaries provides a 
coherent overview of the general features of 
cellular regulation of biomineralization and 
of the importance of the concept of com- 
partmentalization of mineral deposition. 
The place of vertebrates in biomineralization 
studies, in the minds of the authors, is 
evidenced by the fact that all vertebrates are 
dealt with in a single chapter of only 20 
pages, and bone is given a rather shallow 
discussion in less than 10 pages. The volume 
ends with a consideration of global process- 
es governing biomineral deposition and 
generalizations on the cellular organization 
required. Biomineralization is profusely illus- 
trated, but the figure legends, particularly 
for the drawings and diagrams, are not as 
informative as one would like. 

In On Biomineralization Lowenstam and 
Weiner eschew much discussion of cellular 
processes and the biochemical problems of 
moving the mineral ions to the correct com- 
partments. Instead they focus on the pro- 
cesses whereby matrix macromolecules initi- 
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ate and control the nucleation of the mineral 
and the cnstal form. Chapters 2 and 3 
examine the diversity of the mineral forms, 
and the role of matrii macromolecules in the 
process, in a very interesting and sophisticat- 
ed way. These chapters, along with the three 
final chapters. on nonskeletal hnctions in 

L ,  

biomineralization, environmental influences 
on biomineralization, and the evolution of 
biomineralization, are worth the price of the 
book by themsel\res. The authots give the 
most coherent analysis of the evolutionan 
development of biominerals this reviewer 
has had the pleasure to read. The internen- 
ing chapters on the specific systems are well 
done and beautifullv illustrated. The empha- 
sis is on matrix components and their ultra- 
structural distribution, and on the nature of 
the mineral phase. I think it is fair to say that 
I appreciated these chapters more because of 
having read the comparable chapters in Sim- 
kiss and Wilbur. 

Both of these books are major feats of 
scholarship, and they are truly complemen- 
tary. Both belong on the bookshelves of 
evenr scientist interested in biomineraliza- 
tion. 

ARTHUR VEIS 
Department qf Cel l ,  A2101ecular, 

and Structural B ~ o l o g y ,  
LYovtliu~e,tevtl Cnlvevslty A21ed~cal 
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Reprints of Books 
Previously Reviewed 

Adolescent Mothers in Later Life. Frank F. Furst- 
enberg Jr., J .  Brooks-Gunn, and S. Philip Morgan. 
Cambridge University Press. New York, 1989. Paper, 
$14.95. Rrvirwed 240, 1060 (1988). 

Darwin and the Emergence of Evolutionary The- 
ories of Mind and Behavior. Robert J .  Richards. 
University of Chicago Press, Chicago, 1989. Paper, 
S17.95. Rrvirwed 239, 198 (1988). 

Psychology in Twentieth-Century Thought and 
Society. Mitchell G. Ash and William R. Wood~vard, 
Eds. Cambridge University Press, New York. 1989. 
Paper, S15.95. Rei,ieii,ed 241, 1837 (1988). 

Books Received 
The Acquisition of Strategic Knowledge. Thomas 

R. Grnber. Academic Press, San Diego, CA 1989. .xxiv. 
311 pp., $39.95. Perspectives in Artificial Intelligence, 
vol. 4. 

Alice and the Space Telescope. Malcolm Longair. 
Johns Hopkins Uni\rersin Press, Baltimore. 1989. s. 198 
pp., illus.'S28.95. 

Almost Everywhere Convergence. Gerald A. Ed- 
gar and Louis Sucheston, Eds. Academic Press, San 
Dieeo. CA. 1989. xvi. 416 DO. S49.95. From a confer- 
encc ~ o l u k b u s ,  0 H . ' ~ u n e  ib88.  

Anatomy of the Dicotyledons. Vol. 2, Wood Struc- 
ture and Conclusion of the General Introduction. C. R. 
~Metcalfe and L. Chalk. 2nd ed. Clarendon (Oxford 
University Press), New York, 1989. sii, 297 pp. illus.. + 
plates. Paper, $55. Reprint. 1985 ed. 

The Anatomy of Xerography. Its Invention and 
Evolution. J. ~Mort. ~McFarland, Jefferson, NC, 1989. siv, 
226 pp., illus. $29.95. 

Behavioural Pharmacology of 5-HT. Pad  Bevan, 
Alexander R.  Cools, and Trevor Archer, Eds. Erlbaum. 
Hillsdale, NJ, 1989. viii. 519 pp., illus. S49.95. Based on 

a symposium, Amsterdam. The Netherlands, Oct. 1987. 
The Bending and Stretching of Plates. E. H .  

Mansfield. 2nd ed. Cambridge University Press, New 
York, 1989. xii. 228 pp., illus. S59.50. 

Betting on Ideas. Wars, Inventions, Inflation. Reu- 
ven Brenner. University of Chicago Press, Chicago, 
1989 xii, 247 pp. Paper, $12.95. Repr~nt, 1985 ed. 

Biologic Markers in Pulmonary Toxicology Na- 
t~onal Research Councll. Nat~onal Academy Press. Wash- 
ington, DC, 1989. xi\,, 179 pp.. illus. Paper. $22.50. 

Biologic Markers in Reproductive Toxicology. 
Nat~onal Research Councll. Nat~onal Academy Press, 
mTashington, DC, 1989. xxiv, 395 pp., illus. Paper, 
S27 9.i .- 

Biological Control of Microbial Plant Pathogens. 
R. Campbell. Cambridge University Press, New York, 
1989. s ,  218 pp., illus S55; paper, S17.95. 

Biological Oceanography An Early Histon, 
1870-1960. Eric L. Mills. Cornell Unlverslty Press, 
Ithaca, NY, 1989. .xx, 378 pp., illus S47.95 

Biosynthesis of Heme and Chlorophylls. H a r n  A. 
Dallev. hlcGralv-Hill. New York. 1989. xiv. 594 DD.. 
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illus. 589.95. 
The Book of Waves Form and Beauty on the Ocean. 

Drew Kamp~on. Arpel, Santa Barbara, CA, 1989 Un- 
meed. ~llus. $39.95. 

The Case for Mars Ill Strategies for Exploration 
Carol R. Stoker, Ed. Published for the Amer~can Astro- 
nautical Socien. bv Univelt, San Diego. CA, 1989. 2 
\rols. General 1nte;est and Ovenie\v, xvi, 727 pp., illus. 
$75; paper, S55. Technical. svi, 630 pp., illus. S70: 
paper, $50. Science and Technology Series, \zols. 74 and 
75. From a conference, Boulder. CO. Julv 1987. 

Cosmic Perspectives. Essays Dedicated to the 
Memonr of LM. K. V. Bappu. S. K. Bis~vas. D. C. 1'. 
Mallik,'and C. V. Vishvishlvara. Eds. Cambridge Uni- 
versim Press. New York, 1989. ,xx, 249 pp.. illus. S49.50. 

Current Algebras and Groups. Jouko Mickelsson. 
Plenum, New York, 1989. xviii, 313 pp. $79.50. Plenum 
Monographs in Nonlinear Phvsics. 

Cytoplasmic Organization Systems. George M. 
 mal lac in ski, Ed. ~McGra\v-Hill, New York, 1989. xxiv. 
482 pp.. illus. $59.95. Primers in De\zelopmental Biolo- . . 
g.. 

The Grazing Land Ecosystems of the African 
Sahel. H e n n  Noel Le Houerou. Springer-\'erlag, Ne\v 
York. 1989. x. 282 DD.. illus. S89.50. Ecological Studies. . . - 
\,o1. 75. 

The Great Design. Particles, Fields. and Creation. 
Robert K. Adair. Oxford University Press, New York. 
1989. viii, 376 pp., illus. Paper, $12.95. Reprint. 1987 
ed. 

Inorganic Contaminants in the Vadose Zone. B. 
Bar-Yosef, N. J. Barrow, and J. Goldschmid, Eds. 
Springer-Verlag, New York, 1989. xiv. 200 pp., illus. 
S79.50. Ecological Studies, vol. 74. Based on a work- 
shop, Bet Dagan, Israel, June 1987. 

Instrumental Effects in Homodyne Electron Para- 
magnetic Resonance Spectrometers. R. Czoch and 
A. Francik. Homood, Chichester. U.K.. Halsted (Wi- 
ley), New York, and PWN. Warsaw. 1989. 395 pp., 
illus. S69.95. Ellis Homood Series in Analytical Chemis- 
q. 

Instrumentation for Future Parallel Computing 
Systems. Margaret Simmons, Rebecca Koskela, and In- 
grid Bucher. ACLM Press, New York, and Addison- 
mresle\~. Redwood City. CA. 1989. xxii, 260 pp., illus. 
$41 9 i  - - - . , - . 

Integral Transforms of Generalized Functions. 
Yu. A. Brychko\r and A. P. Prudnikov. Gordon and 
Breach, New York. 1989. xii, 343 pp. $140. 

Interaction in Human Development.  marc H. 
Bornstein and Jerome S. Bruner, Eds. Erlbaum, Hills- 
dale, NJ, 1989. xviii, 306 pp. $49.95. Crosscurrents in 
Contemporan, Psvcholog. 

An lntroduction to Harmonic Analysis on Semi- 
simple Lie Groups. V. S. Varadarajan. Cambridge 
University Press, New York, 1989. s. 316 pp. S69.50. 
Cambridge Studies in Advanced Mathematics. vol. 16. 

Ion Formation from Organic Solids (IFOS IV). 
 mass Spectrometry of Involatile Material. A. Benningho- 
\,en, Ed. Wiley, New York, 1989, vi, 159 pp., illus. 
$61.95. From a conference, Munster, F.R.G., Sept. 
1987. 

Maya Resistance to Spanish Rule. Time and His- 
t o n  on a Colonial Frontier. Grant D. Jones. Universin 
of New ~Mesico Press. Albuquerque, 1989. xviii. 365 pp. 
$19 5 0  - - . . - - . 

Membrane Transport. People and Ideas. Daniel C. 
Tosteson, Ed. American Physiological Society, Bethesda, 
MD. 1989 (distributor, Oxford Universin Press, New 
York). vi, 414 p , illus. S65. 

~ e t a l - ~ i c r o i ;  Interactions. Robert K. Poole and 
Geoffrey LM. Gadd, Eds. Published for the Society for 

General Microbiology by IRL (Oxford Universin 
Press). New York, 1989, xii, 133 pp., illus. $85: paper, 
$50. Special Publications of the Socien for General 
Microbiolog, vol. 26. From a symposium, April 1988. 

Microvascular Mechanics. Hemodynamics of Sys- 
temic and Pulmonan  microc circulation. Jen-Shih Lee and 
Thomas C. Skalak, Eds. Springer-Verlag, New York, 
1989. XVI, 222 pp., illus. $59. From a symposium, 
Charlottes\rille. \'A, June 1988. 

Modeling Brain Function. The World of Attractor 
Neural Nenvorks. Daniel J ,  h t .  Cambridge Un~\.erslty 
Press, New York, 1989. x-viii. 504 pp., illus. $39.50. 

Modulation of Defined Vertebrate Neural Circuits. 
M~chael Dav~s, Parn L. Jacobs, and Ronald I. Schoen- 
feld, Eds. New York Academy of Sciences, New York. 
1989. viii. 195 DD.. illus. S49. Annals of the New York 
Academv of Sc'iinces, \rol. 563. From a conference, 
Elkridge, MD, Sept. 1988. 

Molecular Cloning. A Laboraton Manual. J. Sam- 
brook, E. F Fritsch, and T Maniatis. 2nd ed. Cold 
Sprlng Harbor Laboratory Press, Cold Spring Harbor, 
NY, 1989. 3 vols. Variously paged, illus. Comb bound. 
S l l 5 .  

New Generation Guide to the Fungi of Britain and 
Europe. Stefan Buczaclu. Unl\,ersity of Texas Press, 
Austin, 1989. 320 pp., ~llus. S22.95. Corrie Herring 
Hooks Series. 

The New Heat Transfer. Eugene F. Adiutori. 2nd 
ed. Ventuno. West Chester. OH. 1989, svi. 434 DD.. 
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illus. $29.95. 
NMR. Principles and Applications to Biomedical Re- 

search. Jay LV. Pettegrexv, Ed. Springer-\'erlag, New 
York, 1989. svi, 618 pp., illus. S69. 

Oil. The Devil's Gold. Leo Drollas and Ton Greenman. 
D u & & t h ,  London, 1989. svi, 335 illus. f 18.95. 

Optimal Structures in Heterogeneous Reaction 
Systems. Peter J. Plath. Ed. Springer-Verlag, New York, 
1989. viii. 195 pp., illus. S42. Springer Series in Syner- 
getic~, \zol. 44. Based on a seminar, Tirol-Vorarlberg, 
Austria, Feb.- march 1988. 

Ornithology. Frank B. Gill. Freeman, New York, 
1989, xi\,. 660 pp., illus. S49.95. 

Perspectives of Nonlinear Dynamics. Vol. 1. E. 
Atlee Jackson. Cambridge University Press, New York. 
1989. xx, 495 pp.. illus. $54.50. 

Perspectives on Animal Research. Vol. 1. Stephen 
R. Kaufman and Betsy Todd, Eds.  medical Research 
 modernization Committee, New York, 1989. s. 134 pp. 
$1 5 ---. 

Perspectives on Nonviolence. V. K. Kool. Ed. 
Springer-Verlag. New York, 1989. xi\,, 282 pp.. illus. 
S39. Recent Research in Psychology. From a sympo- 
sium, Eau Claire, T W ,  Oct. 1988. 

The Politics of Public Health. Meredeth Turshen. 
Rutgers University Press, New Brnnsxvick, NJ, 1989. sii. 
319 pp., $38; pa er, Sl5. 

Probability, &atistics, and Mathematics. Papers 
in Honor of Samuel Karlin. T .  LV, Anderson, Krishna B. 
Athreya, and Donald L. Iglehart, Eds. Academic Press, 
San Diego, CA, 1989. XI. 371 pp. $39.95. 

Probing Bioactive Mechanisms. Philip S. Magee, 
Douglas R. Henry, and John H .  Bock, Eds. American 
Chemical Society, Washington, DC, 1989. x, 414 pp., 
illus. $59.95. ACS Symposium Series, \rol. 413. From a 
symposium, Los Angeles, CA. Sept. 1988. 

Productivity and American Leadership. The Long 
Vie\\, mTilliam J .  Baumol. Sue Anne Batey Blackman. 
and Edward N. Wolff. MIT Press. Cambridge, hL\. 
1989. xii, 395 pp.. illus. S29.95. 

The Psychological Impact of Unemployment. 
Norman T .  Feather, Springer-\'erlag. New York, 1989. 
xii, 285 pp., S49. Springer Series in Social Psychology. 

Satellite Data. Processing. Archiving and Dissemina- 
tion. Vol. 1, Applications and Infrastructure. D. R. 
Sloggett. Homood. Chichester, U.K., and Halsted (Wi- 
ley), New York, 1989. 177 pp., illus. $59.95. Ellis 
Honvood Libran, of Space Science and Space Technolo- . . 
F .  

Scattering of Thermal Energy Atoms from Disor- 
dered Surfaces. Bene Poselsema and George Comsa. 
Springer-\'erlag, New York, 1989. viii, 108 pp.. illus. 
$59. Springer Tracts in  modern Physics. vol. 115. 

Transport of Photoassimilates. D. A. Baker and J. 
A. Milburn, Eds. Longman Scientific, Harlo\v, U.K., 
and mTiley, New York, 1989. x-viii, 384 pp., illus. S108. 
Monogriphs and Suneys in the Biosciences. 

Tunneling Phenomena in Chemical Physics. \'. I. 
Gol'danskii, L. I. Trakhtenberg, and V. N. Fleuro\r. 
Gordon and Breach, New York, 1989. s. 334 pp. S198. 
Translated from the Russian by 1'. N. Fleurov. 

Ultrasound in Synthesis. Steven V. Ley and Caro- 
line M. R. Low. Springer-\'erlag, New York, 1989. x, 
133 pp., illus. S79.50. Reactivity and Structure Concepts 
in Organic Chemistn. vol. 27. 
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