
as in birds. This is a topic of considerable 
dispute, and much remains to be done be- 
fore a synthesis is possible. Two chapters 
deal with physiological aspects, one by Ran- 
kin et al. on the oogenesis-flight syndrome 
and one by Goldsworthy and Wheeler on 
the control offlight metabolism. The former 
is of particular Gterest, for, like the chapter 
by Dixon and Howard, it illustrates how the 
interaction between several life history com- 
ponents can result from a common physio- 
logical control mechanism. 

Danthanarayana has done a commendable 
job in bringing together a diverse collection 
of chapters that will be a useful addition to 
the library of anyone even tangentially inter- 
ested in the subject. 

DEREK ROFF 
Depafiment ofBiolagy, 

McGill University, 
Montreal) PQ Canada H3A 1B1 

Astronomical Influences 

The Galaxy and the Solar System. ROMAN 
SMOLUCHOWSKI, JOHN N. BAHCALL, and MIL- 
DRED S. ~ ~ . ~ T H E w s ,  Eds. University of Arizona 
Press, Tucson, 1986. xii, 483 pp., illus. $29.95. 
Space Science Series. Based on a conference, 
Tucson, AZ, Jan. 1985. 

This volume, the latest in the very success- 
ful Space Science Series, is the result of a 
1985 conference of the same title. The edi- 
tors emphasize that it is intended to be a text 
and source book, rather than the proceed- 
ings of a conference, but the published 
chapters are nonetheless based on papers 
given at the meeting. Although it is disap- 
pointing that the book took so long to 
produce, the extra time was put to good use, 
and the final product compares well with 
others from the same stable. 

The common thread throughout is the 
question of whether processes formerly con- 
sidered purely galactic might significantly 
influence the solar system and thus affect 
events on the earth. This theme unites an 
impressive array of topics, including comets, 
mass extinction, Planet X, cosmic rays, mo- 
lecular clouds, and the sun's local stellar 
environment. The initial stimulus for such a 
wide-ranging meeting came from reports of 
an apparently regular 30-million-year perio- 
dicity in the geological and mass-extinction 
records. This, it was argued, could only be 
understood if the earth was periodically 
perturbed by external astronomical process- 
es, and a leading suggestion at the time was 
that environmental catastrophes might be 
caused by collisions of comets with the 
earth. 

Readers may remember the excitement 

that these ideas first generated, in both the 
popular and the scientific press, especially 
the suggestion (only one of several) that the 
sun might have a faint, low-mass companion 
star named Nemesis. According to this pro- 
posal, the solar companion would periodi- 
cally sweep in from the outer Oort cloud 
and scatter large numbers of comets into the 
inner solar system from a hypothetical dense 
inner core of the comet cloud. 

Under such circumstances, the decision to 
organize a conference and publish a book 
before the subject had fully consolidated was 
a brave one. But the gamble paid off: not 
only was the meeting of astronomers from a 
wide range of backgrounds successful at 
stimulating discussion and new ideas (even 
if no immediate agreement was reached), 
but the book that emerged is undoubtedly 
an important work that will make a valuable 
and long-lasting impression on our under- 
standing of how galactic processes affect the 
solar system. 

The reader should be warned, however, 
that the topics included give a somewhat 
distorted picture of the galaxy and the solar 
system. Neither astronomical system is com- 
prehensively reviewed, because the points of 
contact between the two are few and rather 
far between. This leaves the book with an 
uneven distribution of principal topics, but 
those that are included are treated well and 
in some depth. 

Another sort of unevenness is apparent 
from the fact that whereas some papers have 
been written from a balanced perspective 
and incorporate recent references, others 
still bear the hallmarks of debate at the 
meeting and omit more recent work, even 
relevant material that appears elsewhere in 
the book. Realistically, however, the attain- 
ment of a consensus and a uniform approach 
to the problem was never a possibility, and 
the occasional internal inconsistencies often 
add to the book's interest. In comparing and 
assessing the various papers, it would have 
been helpful (especially in such a rapidly 
changing field) to have known when the 
typescripts were received and accepted. Gen- 
erally, however, the editors have done an 
excellent job in providing internal cross- 
references and maintaining a uniform level 
of presentation. This was surely no mean 
task, considering that the book contains 22 
chapters written by an even larger number 
of collaborating authors. A minor flaw, in 
my view, is the merging of references from 
each paper into a single, common bibliogra- 
phy. 

These reservations notwithstanding, I rec- 
ommend the book highly. Because of its 
technical content, it should (and will) be 
read by all those interested in the possible 
galactic connection between mass extinc- 

tions and other terrestrial processes. In addi- 
tion, individual papers provide excellent sur- 
veys of areas of astronomy that are often not 
well covered elsewhere. Thus the book will 
serve both as a reference and as an introduc- 
tion to its subject. 

MARK E .  BAILEY 
Departnzent of Astronomy) 
University of Manchester, 

Manchester M13 9PL, 
U.IC. 

Deep Sea Data 

North Atlantic Palaeoceanography. C. P. 
SUMMERHAYES and N. J. SHACKLETON, Eds. 
Blackwell Scientific, Palo Alto, CA, 1986. vi, 473 
pp., iUus. $95. Geological Society Special Publica- 
tion, no. 21. Based on a meeting, iondon, Nov. 
1984. 

Paleoceanography is a relatively new dis- 
cipline within the earth sciences, having had 
its catalyst, if not origin, in a 1967 sympo- 
sium in Cambridge, England, entitled "Mi- 
cropaleontology of Marine Bottom Sedi- 
ments."  hose-were heady days: the Deep 
Sea Drilling Project was about to be 
launched, plate tectonics and sea floor 
spreading awaited the test of the drill bit and 
the benediction of the micropaleontologist, 
advances in instrumentation (electron mi- 
croscopy) and its use in micropaleontologi- 
cal studies opened new avenues toward re- 
finements in taxonomy-the sine qua non of 
a reliable stratigraphy-and evolutionary 
studies and the use of microfossils in strati- 
graphic and paleoceanographic studies were 
developing apace. 

Nearly 20 years of drilling in the world 
oceans by the Glomar Challenger under the 
Deep Sea Drilling Project and its successor 
program, the International Program of 
Ocean Drilling, has led to a quantum jump 
in our understanding of the dynamic history 
of the global ocean system over the past 150 
million years in the form of almost 100 
published volumes reporting the results of 
these voyages. 

The North Atlantic, surrounded on three 
sides by land, with major input of terrige- 
nous clastics from marginal land areas and 
with access to the global ocean circulation 
via conduits to the Arctic (Labrador and 
Nonvegian-Greenland Seas) and the South 
Atlantic, is a natural laboratory for studying 
the interaction of various processes in the 
evolution of the oceans. This splendid, if 
somewhat expensive, volume represents the 
combined talent of a large number of work- 
ers currently active in this laboratory and 
involves a database of over 150 drilling sites 
in the North Atlantic. 
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Thirty papers are devoted to a consider- 
ation of three main themes: circulation, 
unconformities, and sedimentation (10 pa- 
pers); Neogene deep and surface water pa- 
leoceanography (8 papers); and Mesozoic 
paleoceanography and black shales (12 pa- 
pers). 

The underlying theme of the first group 
of papers is that the stratigraphic record of 
the deep sea represents the expression of an 
intricate set of interrelated dynamic variables 
and their associated feedback mechanisms, 
for example, tectonics, eustacy-climate, 
ocean circulation, fertility patterns, detrital 
and pelagic deposition, and erosion. Uncon- 
formities are a common feature of the strati- 
graphic record, but distinguishing between 
the tectonic and eustatic components re- 
mains as difficult as ever. The jury also 
appears to be out on the suggested relation- 
ship between unconformities in marginal 
environments and their equivalents in the 
deep sea. That sea-level changes (and related 
albedo changes) are a driving force in cli- 
mate dynamics has been suggested by 
Berger, and an interesting corollary is the 
suggestion by Hart and Ball that the fluctua- 
tion of the oxygen minimum zone in the 
water column-possibly related to fluctua- 
tions in sea level-may have had a control- 
ling effect upon the evolution of planktonic 
Foraminifera. 

A careful reading of the second group of 
papers reveals that microfossils remain pow- 
erful tools in the reconstruction of surface- 
and bottom-water circulation histories as 
well as providing the biostratigraphic basis 
for the delineation of oceanic events. the so- 
called event stratigraphy that is an important 
aspect of current research. 

In the final section we are treated to an 
exciting theory of "pulsation tectonics" as 
the driving force behind cyclic paleoceano- 
graphic changes in the North Atlantic (R. 
Sheridan) and a series of papers dealing with 
the organic chemistry and sedimentologic 
history of Cretaceous anoxic sediments. 
There appears to be an emerging consensus 
that with the exception of the Cenomanian- 
Turonian boundary event (caused by ocean- 
wide anoxia) the Cretaceous black shales 
owe their origin and preservation to turbi- 
dite deposition. 

This is state-of-the-art paleoceanography. 
As this meeting and the more recent Second 
International &derence on Paleoceanog- 
raphy held at Woods Hole (September 
1986) demonstrate, paleoceanography is 
flourishing. 

W. A. BERGGREN 
Department $Geology and Geophysies, 
Woo& Hole Oceanographic Institution, 

Wood Hole, 
MA 02543 

Books Received 
The Arch of Knowledge. An Introductory Study of 

the Historv of the Philoso hy and Methodology of 
Science. David Oldroyd. Meiuen,  New York, 1986. vi, 
413 p illus. 535; paper, $12.95. 

~rckeo logy  of the Lower Ohio River Valley. Jon 
Muller. Academic Press, Orlando, FL, 1986. xii, 307 
PP., illus. $65; paper, $34.95. New World Archaeoloei- 
A. . 
cal Record. ' ' 

., 
Arkansas Birds. Their Distribution and Abundance. 

Douglas A. James and Joseph C. Neal. Illustrations by 
David Plank and Sigrid James Bruch. University of 
Arkansas Press, Fayetteville, 1986. xiv, 402 $34. 

Arzneimittel- und Apothekenrecht d e r B ~ . ~ .  Ge- 
setzessammlung mit Kommentar. 15. Lieferung. Jo- 
achim Richter et al. Akademie-Verlag, Berlin, 1986. 205 
pp. In paper folder, DM 26. 

Astrophysics of Brown Dwarfs. Minas C. Kafatos, 
Robert S. Harrington, and Stephen P. Maran, Eds. 
Cambridge University Press, New York, 1986. xii, 276 
pp., illus. $49.50. From a workshop, Fairfax, VA, Oct. 
1985. 

~ tmos~heres  and Ionospheres of the Outer 
Planets and Their Satellites. Sushi1 K. Atreya. S ring 
er-Verlag, New York, 1986. xiv, 224 illus. $%9.50: 
P h F  and Chemisw in Space, vol. 

ac~llus Molecular Genetics and Biotechnology 
Applications. A. T. Ganesan and James A. Hoch, Eds. 
Academic Press, Orlando, FL, 1986. xii, 497 pp., illus. 
$49.95. From a conference, Standford, CA, July 1985. 

Basic and Applied Aspects of Noise-Induced 
Hearlng Loss. Richard J. Salvi e t  al., Eds. Plenum, New 
York, 1986. xiv, 666 pp., illus. $97.50. NATO Ad- 
vanced Science Institutes Series A, vol. 111. From an 
institute, Lucca, Italy, Sept. 1985. 

Childhood Aggression and Violence. Sources of 
Influence, Prevention, and Control. David H. Crowell, 
Ian LM. Evans, and Clifford R. O'Donnell, Eds. Plenum, 
New York, 1987. xviii, 299 pp., illus. $39.50. Applied 
Clinical Psychology. Based on a conference, Manoa, HI. 

Chitin in Nature and Technology. Riccardo Muz- 
zarelli, Charles Jeuniaux, and Graham W. Gooday, Eds. 
Plenum, New York, 1986. x, 583 p ,  illus. $89.50. 
From a conference, Senigallia, Italy, lp;il 1985. 

Cltles of Clay. The Geoarcheology of Tells. Arlene 
Miller Rosen. University of Chicago Press, Chicago, 
1987. xx, 167 pp., illus. $22; paper, $9. Prehistoric 
Archeology and Ecology. 

Climatic Change and Varlabllity in Southern Afri- 
ca. P. D. Tyson. Oxford University Press, New York, 
1986. xii, 220 pp., illus. $29.95. 

Clinical Criminology. The Assessment and Treat- 
ment of Criminal Behaviour. Mark H.  Ben-Aron, Ste- 
phen J. Hucker, and Christopher D. Webster, Eds. 
Clarke Institute of Psychiatry, University of Toronto, 
Toronto, 1985. xi, 327 pp., illus. Paper, $C17.50. Based 
on a symposium, Toronto, April 1983. 

Combinatorics. Set Systems, Hypergraphs, Families 
of Vectors and Combinatorial Probability. BCla Bollobds. 
Cambridge University Press, New York, 1986. xii, 177 
pp., illus. $39.50; paper, $13.95. 

Communities and Crime. Albert J. Reiss, Jr., and 
Michael Tonry, Eds. University of Chicago Press, Chica- 
go, 1986. viii, 421 pp. $27.50. Crime and Justice, vol. 8. 
Based on a conferece. 

Competitive Ethnic Relations. Susan Olzak and 
Joane Nagel, Eds. Academic Press, Orlando, FL, 1986. 
x. 252 OD.. illus. $29.95. 
' ~omposlte Interfaces. Hatsuo Ishida and Jack L. 

Koenig, Eds. North-Holland, New York, 1986. xii, 392 
illus. $70. From a conference, Cleveland, OH, May 

76;;6 -, 

Conceptions of Space and Time. Sources, Evolu- 
tion, Directions. Murad D. Akhundov. MIT Press, Cam- 
bridge, MA, 1986. viii, 202 pp. $25. Translated from the 
Russian edition (Moscow, 1982) by Charles Rougle. 

Concepts in Viral Pathogenesis II. Abner Louis 
N a b s  and Michael B. A. Oldstone, Eds. S ringer- 
Verlag, New York, 1986. xx, 425 p , illus. $4[ 

Conformal Groups and ~ e f a k d  Symmetries. 
Physical Results and Mathematical Background. A. 0 .  
Barut and H.-D. Doebner, Eds. Springer-Verlag, New 
York, 1986. vi, 443 pp., illus. $40.60. Lecture Notes in 
Physics, 261. From a symposium, Clausthal, F.R.G., 
Au 1985. 

gbordlnated Regulation of Gene Expression. R. 
M. Clayton and D. E. S. Truman, Eds. Plenum, New 
York, 1986. x, 391 p illus $59 50 From a workshop, 
Edinburgh, Sept. 168;. ' ' 

Discovering the Universe. William J. Kaufmann, 
111. Freeman, New York, 1987. xii, 285 pp., illus. Paper, 
$24.95. 

Drug Studies in the Elderly. Methodolo ical Con- 
cerns. Neal R. Cutler and Prem K. Narang, E&. Plenum 
Medical, New York, 1986. m ~ i ,  438 p illus. 559 50 

Ecological Systems of the ~eobfoqhere.  Vbl. i, 
Tropical and Subtropical Zonobiomes. Heinrich Walter 
and Siegman-W. BreckJe. S ringer Verlag, New York, 
1986. xlv, 465 p illus. 5i9.50. Translated from the 
German edition (k t tga r t ,  1984) by Sheila Gruber. 

Ecological Theory and Integrated Pest Manage- 
ment Practice. Marcos Kogan, Ed. Wiley-Interscience, 
New York, 1986. xx, 362 pp., illus. $54.95. Envifon- 
mental Science and Technology. Based on a symposium, 
San Antonio, TX, Dec. 1984. 

Ecology and Metabolism of Plant Liplds. Glenn 
Fuller and W. David Nes, Eds. American Chemical 
Society, Washington, DC, 1987. viii, 374 pp., illus. 
569.95. ACS Sym osium Series, 325. Based on a sympo- 
sium, Miami ~eacR, FL, April 1985. 

Ecology of Aphidophaga. I. Hodek, Ed. Junk, 
Dordrecht, 1986 (U.S. distributor, Kluwer, Nonvell, 
MA). 562 p illus., + plates. $127.50. Series Entomo- 
logica, vol. &I From a symposium, Zvikovskt Podhradi. 
C%choslovakia, Sept. 1984. 

The Ecology of River Systems. Btyan R. Davies 
and Keith F. Walker, Eds. Junk, Dordrecht, 1986 (U.S. 
distributor, Kluwer, Nonvell, MA), xviii, 793 pp., illus. 
$148. Monogra hiae Biolo icae, vol. 60. 

The Effect o f ~ e l a y  ancfof Intervening Events on 
Reinforcement Value. iMichael L. Commons et al., 
Eds. Erlbaum, Hillsdale, NJ, 1987. xviii, 344 pp., illus. 
$45. Quantitative Analvses of Behavior, vol. 5. Based on 
a symposium, Cambridge, MA, June 1982. 

Electric Circuit Theory. R. Yorke. 2nd ed. Perga- 
mon, New York, 1986. xx, 382 p., illus $35; paper, 
$19.25. Ap lied Electricity and ~fectronics. 

~lectrlcay Engineering. The Second Centunr Begins. 
Harlow Freitag, Ed. IEEE Press, New York, 1986. mi, 
180 pp., illus. $27.50. 

Electromagnetic Induction Phenomena. David 
Schieber. Springer-Verlag, New York, 1986. xii, 296 
pp., illus. $45. Springer Series in Electrophysics, vol. 16. 

Electrophoresis '86. M. J. Dunn, Ed. VCH, New 
York, 1986. xviii, 765 pp., illus. Paper, $99.50. From a 
meeting, London, Sept. 1986. 

From Bolzano to Wlttgenstein. The Tradition of 
Austrian Philosophv. J. C. NyY, Ed. Holder-Pichler- 
Tempsky, Vienna, f986 (U.S. distributor, Kluwer, Nor- 
well, MA). 200 pp., illus. Paper, 538. Schriftenreihe der 
Wirtgenstein-Gesellschafi, vol. 1212. Based on a s mpo- 
sium, Kirchberg am Wechsel, Austria, Aug. 1982  Text 
in English and German. 

Frontiers of Motivational Psychology. Essays in 
Honor of John W. Atkinson. Donald R. Brown and 
Joseph Veroff, Eds. Springer-Verla New York, 1986. 
wiii, 194 pp., illus. Paper, $25. kecent Research in 
Psychology. Based on a colloquium, Ann Arbor, MI, 
Ocr 1985 - - -. - . - - , 

Functional Diversity of Plants in the Sea and on 
Land. A. R. 0 .  Chapman. Illustrations by Pat Evans- 
Lindley. Jones and Bartlett, Boston, 1987. x, 197 pp. 
$20. 

Fundamental Aspects of Quantum Theory. Vit- 
torio Gorini and Alberto Frigerio, Eds. Plenum, New 
York, 1986. xii, 464 pp., illus. $79.50. NATO Advanced 
Science Institutes Series B, vol. 144. From a workshop, 
Villa Olmo, Ital , Sept. 1985. 

Geometric zrystallography. An Axiomatic Intro- 
duction to Crystallo raphv Peter Engel. Reidel, Dor- 
drecht, 1986 (U.S. kistrib~tor, Kluwer, Norwell, MA). 
viii, 266 pp., illus. $59. 

The Geometry of Fractal Sets. K. J. Falconer. 
Cambridge University Press, New York, 1986. xiv, 162 
pp.,, illus. Paper,, $16.95. Cambridge Tracts in Mathe- 
matlcs, 85. Reprint, 1985 edition. 

Geophysical Fluid Dynamics. Joseph Pedlosky. 
2nd ed. Springer-Verlag, New York, 1987. xiv, 710 pp., 
illur 649 . - - -. - - . . 

The Ghost in the Atom. A Discussion of the Myster- 
ies of Quantum Physics. P. C. W. Davies and J. R. 
Brown. Cambridge University Press, New York, 1986. x, 
157 p , illus. $29.95; paper, $9.95. 

~ l o i a l  Bio-Events. A Critical A proach. Otto H .  
Walliser, Ed. Springer-Verlag, New Tork, 1986. x, 442 
pp., illus. Paper, $38.50. Lecture Notes in Earth Sci- 
ences, 8. From a meeting, Gottingen, F.R.G., iMav 1986. 

Glucose-B-Phosphate Dehydrogenase. Akira Yo- 
shida and Ernest Beutler. Eds. Academic Press. Orlando. ~> ~ , 
FL, 1986. xii, 539 pp.,'illus. $43. From a symposium, 
Nov. 1985. 

Gravity, Gauge Theories and Quantum Cosmolo- 
gY. Jayant V. ii'arlikar and T.  Padrnanabhan. Reidel, 
Dordrecht, 1986 (U.S. distributor, Kluwer, ii'onvell 
MA). xvi, 468 pp., illus. $97. Fundamental Theories of 
Physics 
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