
for independence and helped to propel the 
colonies along their revolutionary course: 
"Americans had gone to war to determine 
their own technological as well as their own 
political destiny" (p. 214). This assertion is a 
gross exaggeration, and not merely because, 
as York acknowledges, very few Americans 
understood or cared about technology be- 
fore, during, or after the Revolution. A 
more hdamental problem is the apparent 
conflation of programs to promote manu- 
facturing and those intended to encourage 
invention. York provides a solid account of 
the latter and presents impressive evidence 
of the activities of a small number of ener- 
getic men. But he overstates his case. Insofar 
as a coherent program for the promotion of 
manufacturing existed, it was one advocated 
by, and in large measure confined to, Hamil- 
ton and his coterie. Although York correctly 
observes that their program embraced the 
application of best-practice technology and 
even the stimulation of invention, he fails to 
recognize that this was a comparatively mi- 
nor feature of the program, which laid great- 
er stress upon technological mimesis. 

Notwithstanding these problems, Me- 
chanical Metamlphosis has some important 
things to say to students of technological 
change and economic history. The book's 
sixth chapter, "Limits to innovation: the 
Pennsylvania rifle," presents a superb ac- 
count of an instance when institutional 
resistance to an invention-rifled weapons 
to replace smooth-bore muskets-frustrated 
its adoption. Most of this case study has 
appeared in article form, but its inclusion 
here will make it accessible to a wider audi- 
ence. Readers will also appreciate York's 
treatment of the patent systems of the Amer- 
ican colonies and the United States under 
the Articles of Confederation and the Con- 
stitution. The importance to industrial de- 
velopment and technological change of the 
development of a coherent procedure for 
protecting the proprietary rights of inven- 
tors emerges fairly clearly in York's discus- 
sion of the efforts of sorely tried American 
inventors such as Oliver Evans and John 
Fitch to profit from their work. York is at 
his best when discussing the work and vision 
of specific inventors in the context of a 
largely indifferent and occasionally hostile 
society. His thesis that a "mechanical meta- 
morphosis"--even if only a conceptual 
one-had occurred among anything more 
than a minuscule group of Americans by 
1790 is not convincing and detracts from a 
study that has a number of worthwhile 
things to say. 

PAUL F. PASKOFF 
Depafiment of History, 

Louisiana State University, 
Baton Rouge 70803-3601 

The Psychology of Music 

The Musical Mind. The Cognitive Psychology 
of Music. JOHN A. SLOBODA. Clarendon (Oxford 
University Press), New York, 1985. x, 291 pp., 
illus, $36. Oxford Psychology Series, no. 5. 

The Musical Mind is a welcome addition 
to the literature on the cognitive processes 
involved in musical skills. Sloboda is both a 
musician and a psychologist, and the princi- 
pal value of the book lies in his carell and 
informative discussions of musical phenom- 
ena from the point of view of cognitive 
psychology. The book is distinguished by its 
emphasis on processes involved in the pro- 
duction of music--composition, improvisa- 
tion, and performance. Sloboda uses com- 
posers' sketchbooks (especially those of Bee- 
thoven) as well as his own experiences as a 
composer in discussing the planning pro- 
cesses that go into composing a work. And 
he provides a good psychological analysis of 
the differences between composition and 
improvisation. 

Parallels between language and music are 
emphasized throughout. Sloboda provides a 
broad overview of the features that are 
common to music and language, such as 
categorical perception and aspects of the 
structural organization of temporal units. 
He even raises the possibility of systematic 
reference to extramusical events. Sloboda 
suggests that music evolved together with 
language as a social communication system. 
He rejects the view that music evolved out 
of elaborations of mating calls, noting that 
most primate vocalizations involve wider 
categories of social communication more 
closely connected with group cohesion than 
with mating. There is every reason to believe 
that music was preserved in early human 
society because of its contributions to com- 
munication and cohesion, though Sloboda 
points out that music has since been elabo- 
rated in the peculiarly human ways that arise 
from "some specifically human tendency to 
create and notice organized patterns, hierar- 
chies, and sequences" (p. 266). 

Sloboda is appropriately cautious in pre- 
senting the principal results of recent re- 
search on the information processing of 
melodic patterns, and his discussion of the 
subject is lucid and informative. The percep- 
tion of music is introduced by way of a 
discussion of the Gestalt principles of figural 
pattern organization in perception-the 
grouping of notes into melodies on the basis 
of similarity, proximity, and continuity. 
Here a puzzle confronts us: why are we so 
good at perceiving hidden figures we know 
are there? In the "find six lions in the jungle" 
type of hidden-figures problem familiar to 
schoolchildren the lions are not seen sponta- 

neously but pop out when one searches for 
them. Musical analogs of the hidden-figures 
problem pose a similar puzzle: how can we 
focus attention on a pattern that has no 
distinguishing features of an obvious physi- 
cal sort? 

Tonal scales for the organization of pitch 
are virtually universal in the world's musical 
systems. Such scales define fried sets of pitch 
intervals to be used in melodies, define 
hierarchies of importance for pitches, and 
establish dynamic tendencies of attraction 
and repulsion among them. Evidence that 
scale frameworks are important to percep- 
tion and to memory for melodies and that 
they play an essential role in the comprehen- 
sion of melody is reviewed here. Sloboda 
rightly emphasizes the contributions of sev- 
eral factors to the understanding of melody: 
tonal frameworks, melodic contours, rhyth- 
mic patterns, and the complex interactions 
among them. His treatment of the develop- 
ment of musical information-processing ca- 
pacities during childhood is especially good 
and quite accessible to the nonspecialist. 

No book of this size could cover all of the 
current work in the psychology of music. 
The Musical Mind focuses on cognitive pro- 
cesses and is not concernedwith sensory 
phenomena underlying the cognition of mu- 
sic. Within the cognitive domain, the book 
omits consideration of the results of multidi- 
mensional scaling studies of pitch, rhythm, 
timbre, and harmony. An acquaintance with 
the basic materials of music and with Euro- 
pean music notation is assumed. The best 
passages in the book occur when Sloboda 
finds an illuminating musical example to 
illustrate a psychological point, and the ex- 
amples are given in notation. The discus- 
sions of psychological phenomena do not 
require a specialized background and should 
be accessible to the general reader. The 
Musical Mind is a lucid and useful introduc- 
tion to the aspects of the field that it covers. 

W. JAY DOWLING 
Pmgrm in Huvnun Development and 

C o m m u n ~  S b ,  
University of Texa~ at Dallas, 

Richardron 75080 

Some Other Books of Interest 

Haldane. The Life and Work of J. B. S. Hal- 
dane with Special Reference to India. KRISHNA 
R. DRONAMRAJU. Aberdeen University Press, 
Aberdeen, 1985. xvi, ZII pp. ~14.95. 

The geneticist J. B. S. Haldane spent the 
last years of his life (1957-1964) in India. 
Here Krishna Dronamraju, an associate of 
Haldaneys during those years, presents a 
memoir to supplement the collection of 
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essays Hdahne and Modem Biology pub- 
lished under his editorship in 1968. (That 
collection, along with a biography of Hal- 
dane by Ronald W. Clark, was reviewed in 
Science 164,679 [1969].) The present work, 
which includes some quite detailed informa- 
tion about Haldane's habits and activities, is 
arranged around the general themes of his 
personal and scientific background, his con- 
tributions to science, his writings of a more 
general character, his travels, visitors, and 
associates, his resignation from the Indian 
Statistical Institute and activities thereafter, 
and his c'philosophies." An appendix pre- 
sents some excerpts from Haldane's popular 
writings, and a bibliography of his scientific 
writings and name and subject indexes are 
also included.-K.L. 

Economic and Medicinal Plant Re. 
search. Vol. I. H. WAGNER, HIROSHI HIKINO, 
and NORMAN R. FARNSWORTH, Eds. Academic 
Press, Orlando, FL, 1985. xxi, 295 pp., illus. $69.50; 
paper, $39.95. 

In this volume a group of authors repre- 
senting the Program for Collaborative Re- 
search in the Pharmaceutical Sciences at the 
University of Illinois at Chicago, the Institut 
fiir Pharmazeutische Biologie at the Univer- 
sity of Munich, and several Japanese institu- 
tions present a collection of papers intended 
to identify and review "areas of research in 
natural plant products that are of immediate 
or projected importance from a practical 
point of view." The six contributions, which 
draw on both Western and non-Western 
literature, deal with stevioside (derived from 
the leaves of Stevia rebaudiana, a New 
World species belonging to the Composi- 
tae) as a sweetening agent, nine Oriental 
medicinal plants, gossypol as a male contra- 
ceptive, immunostirnulants derived from 
fungi and higher plants, and Siberian and 
Korean ginseng. The volume has a ten-page 
subject index.-K.L. 

-- 

The Evolutionary Process. A Critical Re- 
view of Evolutionary Theory. VERNE GRANT. 
Columbia University Press, New York, 1985. xxi, 
499 pp.,  US. $40. 

In this book the author of Origin of 
Adaptations (1963) and Organismic Evolu- 
tion (1977; see Science 197, 1272) presents 
what he describes as his third generalized 
treatment of organic evolution. The volume 
consists of eight main sections, dealing (af- 
ter an introduction) with the general topics 
of microevolution, natural selection, ac- 
quired characters, speciation, macroev- 
olution (basic processes and special aspects), 
and human evolution. "The focus through- 
out," Grant notes, "is on evolution in whole 

organisms . . . , rather than on molecular 
changes or mathematical models." General 
principles are emphasized, and the author 
expects the book will be readable to "a 
spectrum of readers ranging from advanced 
biology students to professional workers in 
evolutionary biology and bordering 
fields."-K.L. 

Books Received 
Asymmetric Synthesis. Vol. 5, Chiral Catalysis. 

James D. Morrison, Ed. Academic Press. Orlando. FL. , , 
1985 xiv, 391 pp., illus. $85. 

Atherosclerosis Reviews. Vol. 13, Arachidonic 
Acid Metabolism. Ruth Johnson Hegyeli, Ed. Raven, 
New York, 1985. mi, I66 pp., illus. $45 From a sympo- 
sium. Houston. TX. Seut. 1~8c. 

Basic ~ lon lng ~echnlques. A Manual of Ex- 

P erimental Procedures. R. H.  Pritchard and I. B. Hol- 
and, Eds. Blackwell Scientific. Palo Alto. CA. 1985, x. IQ? . . - -  , . "  

pp., illus. Paper, $27. 
The Beauty of Doing Mathematics. Three 

Public Dialogues. Serge Lang. Springer-Verlag, New 
York, I985 xi,  127 pp., illus. Paper, $19.80. Translated 
from the French edition (Berlin, 1984). 

Behavioral Epidemiology and Disease Pre- 
vention. RobertM. KaulanandMichaelH. Criaui. Eds. 
Plenum, New York, 1985: x, 450 pp., illus. $~~>O. 'NATO 
Advanced Science Institute Series A, vol. 84. From an 
institute, Lake Como, Italv, A ril 1983. 

Biochemistry and i~iorogy of DNA Methyl. 
atlon. Giulio L. Cantoni and Aharon Razin, Eds. Liss, 
New York, 1985, xvi, 324 pp., illus. $52. Progress in 
Clinical and Biological Research, vol. 198. From a confer- 
ence, Bethesda, MD, April 1985. 

Crying. The Mystery of Tears. William H.  Frey I1 
with Muriel Laneseth. Winston. Minneawlis. 1985, vi. . . - - .  
174 pp. Pa er, s8.G. 

crystat Structure Analysis. A Primer. Jenn 
Pickworth Glusker and Kenneth N. Trueblood. 2nd edl 
Oxford University Press, New York, 1985. xviii, 269 pp., - - 
illus. $37.50; ape;, $18.95. 

Current issues In Clinlcal Psychology. Vol. 
2. Eric Karas. Ed. Plenum. New York. 1o8c. xii. 270 DD. 
~ 9 . 5 0 .  ~ r o m i  meeting, ~ k r s e ~ s i d e ,  ~ & i & d ,  S;$t. I&&. 

Current Primate Researches. M. L. Roonwal, 
S. M. Mohnot, and N. S. Rathore, Eds. University of 
Jodhpur Department of Zoology, Jodhpur, Incha, 1984. 
xlv, 627 pp., illus., + plates. $30. From a symposium, . 
Jodhpur,^Peb. 1982. 

The Development of a Medicine. R. B. Smith. 
Stockton, New York, 1985. xiv, I66 pp., illus. $60. 

Discrete Geometrv and Convexitv. Tacob E. 
Goodman st i., Eds. ~ e w ~ ~ o r k ~ c a d e m v  of sciences, 
New York, 1985 xii, 392 pp., illus. Paper, $90. Annals of 
the New York Academy of Sciences, vol. 490. From a 
conference, New York, April 1982. 

Drying '85. Rvozo Toei and Arun S. Mujumdar, Eds. 
Hemisphere, N ~ W  York, 1985. xx, 547 pp., illus. $79.95. 
From a symposium, Kyoto, Japan, July 1984. 

Dwellers in the Land. The Bioregional Vision. 
Kirkpatrick Sale. Sierra Club Books, San Francisco, 1985. 
x, 217 pp., illus. $14.95. 

The Hitch-Hlker's Guide to Artificial Intelli- 
gence. Applesoft Basic Version. Richard Forsyth and 
Chris Navlor. Methuen, New York, 1985 x, 262 pp., illus. - - 
Pa er, S I ~ . ~ S  

Rommes Supkrieurs, Hommes Inferieurs? 
La Controverse sur SHtrtditC de 1'InteUigence. Gerard 
Lemaine and Benjamin Matalon. Colin, Paris, 1985. iv, 
292 p. Paper, F.115. 

drmones. The Messengers of Life. Lawrence 
Crapo. Freeman. New York, 1985. xii, 194 pp., illus. 

& - 
$19.95; paper, $11.95. Reprint. 

Images of Biologically Active Structures in 
the Immune System. Their Use in Biology and 
Medicine. H.  Ko~rowski and F. Melchers. Eds. Surine- - - ~ ~ 

er-ver1agi New kork, 1981. xii, 142 pp.; illus. b3.d.  
Current opics m Microbiology and Immunology 119. 

Imaging Saturn. The Voyager Flights to Saturn. 
Henry S. F. Cooper, Jr. Holt, Rinehart and Winston, 
New York, 1985. xlv, 210 pp., illus. Paper, 39.95. Reprint, 
1983 ed. 

Immune Recognition of Protein Antigens. 
W. Graeme Laver and Gillian M. Air, Eds. Cold Spring 

Harbor Laboratory, Cold Spring Harbor, NY, 1985 x, 
197 pp,, illus. Paper, $30. Current Communications in 
Molecular Biology. From a symposium, Cold Spring 
Harbor, NY, March 1985. 

lmmunobiology of Proteins and Peptides- 
Ill. Viral and Bacterial Antigens. M. Zouhair Atassi and 
Howard L. Bachrach, Eds. Plenum, New York, 1985. viii, 
280 pp., illus. $45. Advances in Experimental Medicine 
and Biology, vol. 185. From a symposium, Tahoe City, 
CA, June 1984. 

Metal Ions in Neurology and Psychlatry. 
Sabit Gabav, Joseph Harris, and Beng Ho, Eds. Liss, 
New ~ork,'198s. xlv, 409 DP., illus. $94. Neurolow and - . L A .  -, 
~eurobiology. 

Methods for the Oxidatlon of Organic Com- 
pounds. Alkanes, Alkenes, AUcpnes, andhenes. Alan H.  
Haines. Academic Press, New York, 1985. xu, 388 pp., 
illus. $83. Best Synthetic Methods. 

Methods in the Qualitative Theory of DY- 
namlcal Systems In Astrophysics and   as 
Dynamics. Oleg I. Bogo avlensky. Springer-Verlag, 
New York, 1985. x, 301 pp., d s .  $49. Translated from the 
Russian edition (Moscow 1980) by D m i q  Gokhman. 

Metrlc Spaces. Iteration and A plication. Victor 
Bryant. Cambridge University Press, J e w  York, 1985. vi, 

10%'P 
illus. $29.95; paper, $9.95. 

croarchltecture of VLSl Computers. P. 
Antognetti, F. Anceau, and J. Viollemin, Eds. Nijhoff, 
Boston, 1985. viii, 289 pp., illus. $52. NATO AS1 Series E, 
vol. 96. From an institute, Urbino, Ital July 1984. 

Modern Methods in Protein ~kemlstry. Vol. 
2, Review Articles. Harald Tschesche, Ed. De Gruyter, 
New York, 1985 x, 434 pp., illus. $94. Partly from a 
conference, Bielefeld, Federal Republic of Germany, 
June 1984. 

Molecular Biology of Aging. Avril D. Wood- 
head, Anthony D. Blackett, and Alexander Hollaender, 
Eds. Plenum, New York, 1985. xiv, 482 pp., illus. $65. 
Basic Life Sciences. vol. 35. From a svmposium, Upton, . . , . 
NY, Oct. 1984. 

Molecular Biology of Development. A. A. 
Neyfakh and M. Ya. Timofeeva. Plenum, New York, and 
Nauka, Moscow, 1984. Two volumes. Vol. I, Molecular 
Events, 352 pp., illus. Vol. 2, Problems of Regulation. 
440 pp., illus. $95. Translated from the revision of the 
Russlan edition (Moscow, 1977-78) by M. G. Zimmer- 
man. 

The Orlgln and Evolution of Sex. Harlyn 0 .  
Halvorson and Alberto Monroy, Eds. Liss, New York, 
1985. xii, 345 pp., illus. $68. MBL Lectures in Biology, vol. 
7. From a meeting, Woods Hole, MA, July 1984. 

Palaeontology. An Introduction. E. W. Nield and 
V. C. T. Tucker. Pergamon, New York, 1985. xii, 178 pp., 
illus. $20.75; paper, $10.35. 

The Papers of Joseph Henry. Vol. 5, January 
1841-December 1843, The Princeton Years. Nathan Rein- 
gold et al., Eds. Smithsonian Institution Press, Washing- 
ton, DC, 1985. m i i i ,  506 p illus. s ~ .  

Phenomena lnduceigy Intermolecular In. 
teractions. G. Birnbaum, Ed. Plenum, New York, 1985, 
xiv, 792 pp., illus. $125. NATO Advanced Science Insti- 
tutes Series B, vol. 127 From a workshop, Castera- 
Verduzan, France, Se t 1983. 

The Scientific koundations of Psychlatry. 
Michael Shepherd, Ed. Cambridge University Press, 
New York, 1985. xiv, 359 pp., illus. $59.50; paper, $24.95. 
Handbook of Psychiatry, vol. 5 

Selected Methods of Trace Metal Analysis. 
Biological and Environmental Samples. Jon C. Van 
h n .  Wiley-Interscience, New York, 1985 mii, 357 pp., 
illus. $55. Chemical Analvsis. 

~lgl;tseelng. A space I'anorama. 84 Photo raphs 
from the NASA Archives Selected bv Barbara Hltcfcock. 
Knopf, New York, 1985. x, 107 .illus. $24.95. 

S~ngular-perturbation Pkory.  An Introduc- 
tion with Applications. Donald R. Smith. Cambridge 
University Press, New York, 1985. xvi, 500 pp. $42.50. 

The Soclal Braln. Discovering the Networks of the 
Mind. Michael S. Gazzanina. Basic Books, New York, 
1985 xii, 219 pp., illus. $17.9; 

Some Issues Important in Developing Ba- 
sic Radiation Protection Recommendations. 
National Council on Radiation Protection and Measure- 
ments. Bethesda. MD. 1~8c. vi. 320 DU.. illus. Pauer, $19. 

ton, DC, April 19&: 
- - 

Spectroscopy of Molecular Excitons. V. L. 
Broude, E. I. Rashba, and E. F. Sheka. Springer-Verlag, 
New York, 1985 xii, 271 pp., illus. $48. Springer Series m 
Chemical Physics, vol. 16. 

Spires of Form. Glimpses of Evolution. Victor B. 
Scheffer. Harcourt Brace Jovanovich, New York, 1985. 
viii, !~z  pp., illus. Paper, $7.95 A HmestiHBJ Book. 
Reprmt, 1983 ed. 
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