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'What a piece of work is a man! How 
noble in reason! How infinite in faculty! In 
form, in moving, how express and admira- 
ble! In action how like an angel! In appre- 
hension how like a god! The beauty of the 
world! The paragon of animals!" So said 
Shakespeare's Hamlet, with whose words 
the psychologist Michael Corballis begins 
his own reflections on the nature of man. 
Hamlet spoke poetically; Corballis speaks 
the prosaic language of science, but in theme 
there are strong resonances between the 
Prinqe of Denmark and the psychologist 
from New Zealand. Both see man as unique, 
as different in fundamental respects from 
other animals. Moreover, it is a view, Cor- 
ballis observes, that is increasingly taking 
hold in psychological thinking and practice. 
In his own department at the University of 
Auckland, "animals are slowly but surely 
disappearing," and today "mainstream psy- 
chology is based primarily on research with 
humans" (p, v). The reason, he suggests, is 
that we are no longer "comfortable with the 
assumption that results based on animals can 
be extrapolated to our own species." The 
author credits this change to the confronta- 
tions of the late 1950s and early 1960s 
between the radical behaviorist B. F. Skin- 
ner and Noam Chomsky, the linguist who 
revived the dualist, Cartesian idea that there 
is an unbounded quality to the human mind 
that is not found in other animals, in con- 
trast to the implications of the Darwinian 
position that sees man as part of the animal 
kingdom, both physically and psychologi- 
cally, and as sharing a common ancestry, not 
so remote, with the apes. 

If we humans are so different from other 
apes, what makes us so? As Corballis sees it, 
the key difference is that we are lopsided apes, 
meaning that we have functionally asymmet- 
rical brains. (So do other animals, as Cor- 
ballis recognizes, but in humps  the asym- 
metry is much further advanced, so a better 
name for us may be "very lopsided apes.") An 
asymmetric+ brain, in turn, underlies what 
~orballis.(like other observers in times past 
and present) regards as our singularly hu- 
man attributes-handedness as a species 
trait (about 90 percent of us are right- 
handed, only 10 percent left-handed) and 
language (the latter also being Descartes's 
and Chomsky's choice). 

How, then, did laterality evolve and give 
rise to these attributes, and what have been 
the larger consequences? These questions 

have long been the subject of intense spec- 
ulation. Of several possible scenarios, Cor- 
ballis emphasizes the role of physical 
changes initiated by bipedalism, or upright 
posture, which supposedly freed our homi- 
nid ancestors' arms for such actions as tool- 
making and communicative gesturing. Cor- 
ballis suggests that these physical and 
behavioral developments, in turn, spurred 
the development of brain asymmetry, initial- 
ly by concentrating control for praxis, or 
skilled movement, within one hemisphere 
(the *left hemisphere in nearly all cases). 
Praxis, in turn, gave rise to our extraordi- 
nary ability to execute complex skills-"to 
make speeches, build complex machines, 
and program computers" (p. 214). As with 
other forms of functional asymmetry, Cor- 
ballis acknowledges that "this concentration 
of praxic control within a single hemisphere 
may not be uniquely human," but he argues 
that it is developed in humans to a level 
'%ell beyond that reached by other animals" 
(p. 218). But praxis alone may 'not  be 
enough: "out of praxis has emerged a prop- 
erty that may indeed provide the key to 
human uniqueness" (p. 214). That property 
is "a special form of representation," a bio- 
logical mechanism %hose most important 
property is generativity." It is this form of 
representation, which Corballis calls a Gen- 
erative Assembling Device, or GAD, that 
allows us to manipulate open-ended forms 
of representation and provides the basis for 
language and manufacture as well as math- 
ematics, reasoning, music, art, and play. It is 
GAD that accounts for the unbounded qual- 
ity to the human mind, and GAD, Corballis 
declares, is ours alone. 

As this synopsis only begins to suggest, 
T h e  Lopsided A p e  encompasses a wide range 
of topics, both empirical and theoretical, 
from a wide range of disciplines, including 
philosophy, evolutionary biology, archeolo- 
gy, physical and cultural anthropology, lin- 
guistics, cognitive science, and neuropsy- 
chology. The author recognizes that his 
attempt to cover so much ground may be 
uneven and that much of the material, espe- 
cially that on human evolution, is highly 
controversial. His aim was simply to "make 
the best sense of the material" that he could 
(p. vi). As he also recognizes, the controver- 
sial material extends to two of the empirical 
questions at the heart of this thesis, namely, 
whether language ,and handedness are in- 
deed uniquely human attributes. 

The intensity of the debate over language 
is reflected in the title given to a recent letter 
to Science ("Chimp-language wars," 252, 
1046 [1991]) from Beatrix T. Gardner and 
R. Allen Gardner, the psychologists who 
inaugurated the new era of language studies 
in chimpanzees. Gardner and Gardner argue 

that the research field not only has survived 
early critiques but has produced significant 
new evidence for chimpanzee language. 
Corballis does not doubt that recent studies 
have yielded impressive demonstrations of 
language acquisition. He is particularly 
struck with the work of Sue Savage-Rum- 
baugh with pygmy chimpanzees, Pan panis- 
cus, which, he notes, are perhaps closer to 
humans in their general characteristics than 
any other primate, including the common 
chimpanzee Pan troglodytes. Pygmy chim- 
panzees seem to be able to learn the sym- 
bolic use of words spontaneously, without 
specific, arduous training and, in particular, 
seem to be able to master certain aspects of 
syntax. Corballis admits that work of this 
sort, by demonstrating that these animals 
understand the symbolic use of words and 
that their language shows displacement (the 
ability to use words to refer to objects not 
physically present), "chips away at the idea 
that language is uniquely human" (p. 15 1). 
But he suggests that even Pan paniscus 
responds only on the basis of key words, 
and, like other critics, he questions wheth- 
er the results demonstrate grammar of the 
human sort. In sum, although the ability of 
apes to learn t h ~  communicative use of 
symbols is "surprisingly good, and is im- 
proving as experimenters themselves gain 
in sophistication," the gap between ape 
language and human language "is still im- 
mense" (p. 151). 

If the language gap remains immense, 
some researchers believe that the handedness 
gap has narrowed significantly in just the last 
few years. The gauntlet was thrown down 
by Peter MacNeilage, Michael Studdert- 
Kennedy, and Bjorn Lindblom, who argued 
in a 1987 Behavioral and Brain Sciences target 
article (10, 247) that handedness does exist 
at the population level in nonhuman pri- 
mates but in a different form from that 
shown by humans (leading MacNeilage et 
at. to propose a human evolutionary scenar- 
io different from Corballis's). Compared to 
human handedness, however, the lateral bias 
showed by the data reviewed by MacNeilage 
et al. were very weak, so that although 
Corballis accepts that the data may allow "a 
glimpse of the origins of our own handed- 
ness," he still sees a "marked discontinuity" 
between ourselves and our nearest relatives 
(p. 99). Meanwhile, however, the other side 
has pressed on, and, in a new review in 
Psychological Bulletin (109, 76 [1991]), the 
French neuroscientists Joel Fagot and 
Jacques Vauclair present further and stron- 
ger evidence for manual asymmetries at the 
population level in nonhuman primates. 
(Fagot and Vauclair are contributors to a 
new collection of research papers on the 
subject [J. Ward, Ed., Current Behavioral 
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Evidence of Primate Asymmetries, Springer- 
Verlag, in press]). Impressive new evidence 
also has been reported by the zoologist Marc 
Hauser and his colleagues (Behavioral and 
Brain Sciences, 14, 342 [1991]). It is ironic 
that, even while, as  orba all is corredv ob- 
serves, "animals are slowly but surely disap- 
pearing" from mainstream psychology, they 
may be enjoying something of a renaissance 
in the rapidly growing psychology of later- 
ality. 

Given the extent to which key issues are 
empirically driven, no one can have the last 
word on the subject of discontinuity and the 
evolution of cerebral asymmetry and the 
generative mind. Corballis, however, tackles 
this immensely difficult and multifaceted 
subject in a lively and engaging way and 
presents his views crisply, thoughtfully, and 
always with a modesty and a touch of good 
humor. The Lopsided Ape is 111 of intellec- 
tual riches, and it deserves and, I hope, will 
find a wide readership. 
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The Landsat Case 

Viewlng the Earth. The Social Construction of 
the Landsat Satellite System. PAMELA E. MACK. 
MI'I Press, Cambridge, MA, 1990. xii, 270 pp., 
illus. $27.50. Inside Technology. 

Early in the 1960s scientists and engineers 
familiar with military reconnaissance pro- 
grams, weather satellites, and astronauts' 
observations recognized that there could be 
significant benefits from using remote sens- 
ing of the earth for assessing our planet's 
resources. Over the next decade and a half, 
NASA played the lead role in the develop- 
ment of this capability with its Landsat 
program. Space historian Pamela Mack not 
only delineates the creation of the Landsat 
system but also explains the failure of its 
proponents to give this technology a secure 
operational status in the United States dur- 
ing the 1980s. 

Mack's book is of special interest because 
she presents her story as an extended case 
study in the social construction of technol- 
ogy. In her k w ,  a narrative that focused on 
the technical goals and activities of the sci- 
entists and engineers who designed, devel- 
oped, and operated Landsat satellites and 
analyzed Landsat images would be missing 
the most intriguing and important dimen- 
sions of this technological innovation. Sid- 
ing with the avant-garde in the history of 
technology, Mack insists that negotiations 
among interest groups play the central role 

in establishing the characteristics, applica- 
tions, and meanings of new technological 
systems. She consequently gives at- 
tention to the competing endeavors by 
groups in NASA, the Departments of De- 
fense, the Interior, and Agriculture, and the 
Bureau of the Budget to shape the Landsat 
satellite system in accord with their respec- 
tive interests. 

Just how far Mack can go with this ap- 
proach is suggested by her handling of 
NASA-DOD conflicts over Landsat tech- 
nology. It was in 1963-64, she reports, that , 

geologists associated with NASA's lunar 
program initiated an earth resources pro- 
gram. By 1968 NASA's planning for an 
earth resources satellite had progressed to 
the point that the agency sought partial 
access to the military's relatively advanced 
technology for reconnaissance satellites. Re- 
fusing to cooperate, the Pentagon urged 
NASA to drop the earth resources program 
on the grounds that success was bound to  
bring unwanted attention to space-based 
reconnaissance. NASA decided to go ahead 
on its own. DOD countered by blocking 
significant funding for Landsat until the 
space agency quietly agreed not to develop 
earth resources sensors having a resolution 
better than 20 meters. Soon NASA officials, 
scientists, and engineers were telling poten- 
tial users that Landsat images would, at best, 
have a 30-meter resolution. In supporting 
this limit, they made little or no reference to 
the political compromise with DOD but 
rather, according to Mack, emphasized the 
technical difficulties of developing sensors 
with higher resolution, the technical and 
financial difficulties of coping with all the 
data that a high-resolution system would 
yield, and the technical suitability of the 
30-meter scale for assessing many earth re- - 
sources. These were good arguments. In- 
deed, without much closer attention to their 
origins and influence than Mack provides, 
one is left wondering about the relative roles 
of political and technical considerations in 
limiting the resolution of Landsat's sensors. 

Though Mack quite possibly underesti- 
mates the role of technical considerations in 
the shaping of Landsat, her approach does 
much to  illuminate the federal government's 
inability to embed this innovative technolo- 
gy in a viable operational system. There 
were, her history suggests, four main rea- 
sons why the United States failed to capital- 
ize on its head start in remote-sensing earth 
resources technology, a failure that gave 
France the opportunity to seize leadership in 
this arena during the 1980s with the SPOT 
satellite system. First, NASA was not very 
successful in building a broad-based coali- 
tion of Landsat data users. The space agency 
was so keen to continue research and devel- 

opment on the Landsat system and so reluc- 
tant to guarantee the ongoing availability of 
standard data that many medium-sized and 
small users shied away from the requisite 
investments in equipment and training. Sec- 
ond, the two largest users-the Depart- 
ments of the Interior and Agriculture-were 
continually struggling with NASA and one 
another over the shape, operation, and fu- 
ture of the Landsat system. Each bureaucra- 
cy was so wed to its own vision of the system 
that politically effective cooperation was im- 
possible. Third, the benefits of the Landsat 
system-for geology and other earth scienc- 
es, oil and mineral exploration, agricultural 
forecasting and disease control, and manage- 
ment of natural r e sourcesad  not result in 
sufficient savings or revenues to turn Land- 
sat into a potentially profitable undertaking. 
And fourth, the Office of Management and 
Budget acted on behalf of a string of admin- 
istrations that were opposed to any expan- 
sion of federal services by steadfastly thwart- 
ing all efforts in the 1970s and early 1980s 
to put Landsat on a solid operational foot- 
ing. The denouement came in the mid- 
1980s with the privatization of the Landsat 
system. 

Throughout her thought-provoking anal- 
ysis of the develophent of Landsat satellites 
and early applications of Landsat images, 
Mack makes effective use of interviews and 
archival holdings as well as published mate- 
rials. Her book does a fine job of helping 
inaugurate the Inside Technology series that 
MIT Press is devoting to studies of the social 
construction of technology. 

KARL HUFBAUER 
Department of History, 

University of Calgornia, 
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Physics in Canada 

Physics and the Rlse of Scientific Research 
in Canada. YVES GINGRAS. McGill-Queen's 
University Press, Buffalo, NY, 1991. xii, 203 pp., 
illus. $37.50. Translated from the French edition 
by Peter Keating. 

How did the Canadian physics communi- 
ty grow from the small, fragmented group 
of teachers it was in the 1850s to the large, 
cohesive body of researchers recognized and 
supported by society that it had become by 
the 1960s) T o  answer this question of insti- 
tutional development, Yves Gingras com- 
bines historical and sociological perspec- 
tives. 

Though a research ethic surfaced in uni- 
versities during the decades around 1900, 
Gingras explains, it was the involvement of 
physicists in World War I that established 
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