defined and recompensed as though self-
employed, an arrangement that Lozano
clearly shows to be questionable. In fact, a
third of the contractors in her sample previ-
ously worked as employees for the firms for
which they now do contract work. These
workers typically have moved their work site
from the office to the home, usually relying
on the resources of home and family (in-
cluding children) to accomplish their work
assignments.

Although Lozano serves her readership
well by identifying the inadequacy of cur-
rent concepts to characterize workers in this
gray area, her book raises more conceptual
problems than it solves, particularly in its
reliance on the theoretical construct infor-
mal work. Until recently, that term was used
almost exclusively to refer to unenumerated
workers, such as petty traders and rag pick-
ers in Third World countries, who use this
income-producing strategy to survive. With-
in the context of the Third World the term is
seen as problematic by some scholars, and
Lozano herself in one of her final footnotes
addresses the debate over its utility (see p.
198). Recently the term informal work has
been brought to bear on selected economic
activities in the garment and shoe industries
in central economies such as Canada and the
United States. Yet Lozano’s book lacks
clearly delineated arguments as to how well
the term captures the economic activity of
professional and technical contractors in the
information-based economy of Silicon Val-
ley.

Lozano also does little to interpret her
findings in light of the extensive recent
discussions within the United States regard-
ing the notion of a two-tiered workforce,
the concept of contingent or peripheral
workers, or the fraudulent contracting out
of clerical work to home-based workers. The
majority of Lozano’s references are from the
carly to mid-1980s and from the West Coast
popular press, and she does not seem to have
kept up with work published since then or
with coverage of contingent work or fraudu-
lent contracting out in, for example, the
New York Times, The Wall Street Journal, or
Business Week.

In addition, Lozano’s set of interviews at
best presents a limited purview of the work-
ers’ motivations for accepting this contract-
ing arrangement. Her book is based on the
results of interviews, conducted in 1983,
with 35 independent contractors (33 of
whom work in their homes) and with senior
executives at 12 local firms, 5 of which had
hired contractors from the pool of 35 she
interviewed. These firms were exclusively in
business services and electronic manufac-
turing. Of the 35 contractors, 18 engaged in
professional or technical work, 9 in clerical
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work, and 8 in electronic assembly. Lozano
characterizes all of them as having voluntari-
ly made the “choice” to contract from home,
without distinguishing between those who
possess skills that are in demand in the
workplace (most likely the professionals and
technical workers) and those whose skills are
in limited demand (probably those engaged
in electronic assembly). Without such a dis-
tinction, it is impossible to know the degree
of genuine choice the workers had in mak-
ing their decisions. Therefore, it is difficult
to accept Lozano’s conclusion that all the
workers “chose” this arrangement solely be-
cause of their dislike of working in an
authoritarian workplace. There is also no
mention of family concerns in the chapter
discussing individual motivations for these
arrangements. Women with young children
often turn to such arrangements as a result
of the lack of flexible scheduling alternatives,
such as part-time or job-sharing options, in
conventional workplaces. Had her inter-
views been more recent, Lozano would also
have likely seen structural changes in the
labor market as a major factor in why men
and women end up on the periphery of the
firm as contractors rather than in the core as
employees. In effect, in Lozano’s account
the complexity of people’s life circumstances
is reduced to a single dimension: reaction to
what is seen as an authoritarian workplace.

Finally, halfway through the text, Lozano
reveals a bias when she reports that, in
reaction to the statements of one of her
interviewees, “I found myself frustrated with
his apparent satisfaction with the arrange-
ment, and blurting out that I thought the
bank was exploiting him, I asked, ‘Don’t
you really think they’re just using you?’ ” (p.
94). Such an attitude is unfortunate. By
listening to her subjects without sitting in
judgment of them, Lozano might have al-
lowed them to reveal the complexity of
factors that led them to make the decisions
they made.

In conclusion, as one of the first book-
length treatments of contracting-out prac-
tices in U.S. firms, The Invisible Work Force
should be credited for beginning to docu-
ment this trend systematically. Yet its unjus-
tified reliance on the theoretical construct
informal work, the datedness and skimpi-
ness of its empirical base, and the lack of
contact with the broader discussion regard-
ing the emergence of a two-tiered work
force create insurmountable flaws. This is
unfortunate, because a solid book with the
aims of The Invisible Work Force is sorely
needed.

KATHLEEN CHRISTENSEN

Graduate School and University Center,
City University of New York,

New York, NY 10036-8099

Birds on the Wing

Flight Strategies of Migrating Hawks. PauL
KERLINGER. University of Chicago Press, Chi-
cago, 1989. xvi, 375 pp., illus. $60; paper,
$19.95.

Migrating hawks flow in great rivers over
mountain ridges, fill the sky from horizon to
horizon over parts of Central America, and
suddenly appear out of nowhere to land on a
ship at sea, only to depart again after a few
hours. Kerlinger, however, shows that
hawks are not consummate migrants. They
are found dead by the hundreds when they
encounter unfavorable winds over the sea,
and many species hesitate to cross even 20
kilometers of open water. In general, hawks
fly more slowly and are more dependent on
local weather and atmospheric conditions
than are other long-distance migrants.

This volume is a first attempt to assemble
information on the migratory behavior,
physiology, aerodynamics, and ecology of
an entire avian taxon and to develop a
framework for evaluating alternative strate-
gies the birds might use to accomplish mi-
gration with the least cost and the greatest
benefit. This application of the methods of
behavioral ecology to the study of migration
could be an important innovation in a field
that has progressed slowly in the past dec-
ades, and, if nothing else, Kerlinger has
outlined some of the problems to be faced.

Kerlinger’s analysis rests on a slender base
of data. Counts of hawks moving along
mountain ridges and coastlines are too bi-
ased to establish migratory routes, speeds,
and altitudes. Instead of using such counts
Kerlinger draws on a small number of stud-
ies using radio telemetry, radar, and banding
returns. He reviews his own work in detail
and gives brief summaries of other work. Of
particular importance is the lack of informa-
tion on alternative strategies. On those years
when hawks are not seen at the traditional
counting sites, we simply do not know
where they go.

The strongest part of the work is Ker-
linger’s analysis of the factors affecting the
three modes of flight used by hawks:
powered flight, gliding along ridges, and
gliding between thermals. Behavior and
morphology combine to favor powered
flight for the swept-winged, solitary pere-
grine falcon, whereas the gregarious broad-
winged hawk more easily identifies the er-
ratic opportunities for thermal gliding by
watching for flocks of soaring birds. Long-
distance migrants tend to maximize distance
traveled rather than minimize energy ex-
pended. Kerlinger’s simulations show that
gliding along ridges or between thermals is
more efficient than powered flight, and
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hawks that are long-distance migrants tend
to be adapted for gliding (although the birds
fail to achieve his simulated migratory
speeds).

The potential of behavioral ecology as an
approach is not realized here, in part because
of a lack of basic data on hawk migration but
in part because the salient features of the
discipline are not applied. Mathematical
models that would allow evaluation of alter-
native strategies are not presented, and no
currency is proposed in which to evaluate
cost-benefit ratios. Kerlinger also expends
energy attacking his critics (the acknowl-
edgement section contains a list of agencies
that declined to fund his research) that
would have better been spent on more nu-
merous and more sophisticated simulations.

TmmorHY C. WILLIAMS

Department of Biology, Swarthmore College,

Swarthmore, PA 19081

From Crystals to Earth

Rheology of Solids and of the Earth. SHUN-
1CHIRO KARATO and MrTsuHIRO TORIuMI, Eds.
Oxford University Press, New York, 1989. viii,
440 pp., illus. $98. Translated from the Japanese
edition (Tokyo, 1986). Based on a symposium,
Tokyo, 1985.

For at least 15 years, it has been recog-
nized by earth scientists and materials scien-
tists alike that the plastic deformation of
crystalline solids, whether metals or miner-
als, proceeds by the same physical mecha-
nisms and that both communities would
profit by exchanging information and prob-
lems. Structural geologists and geophysicists
have hoped that a better understanding of
the microscopic deformation mechanisms
would help them understand problems at
the scale of mountains or even of the earth’s
mantle, and this hope is reflected in the
ambitious and somewhat awkward title of
the present book.

Rheology of Solids and the Earth is based on
the symposium “Plastic Flow and Micro-
structural Developments in Solids: From
Crystals to Earth” held in Tokyo in 1985.
The book contains contributions from dis-
tinguished Japanese materials and earth sci-
entists, with some international flavor given
by the addition of a paper by Mervyn Pater-
son.

The first two parts of the book, which
deal with defects and plastic deformation in
metals and oxides and in minerals, are of
uneven interest. The very short overview of
high-temperature creep by such an eminent
specialist as S. Takeuchi must have been
useful to the participants but says nothing
that cannot be found in any textbook of
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materials science. Many papers would be
more appropriately published in specialized
journals. However, four stand apart as com-
plete and useful reviews: those on self-diffu-
sion in oxides (K. Ando), creep of oxides
and spinel ferrites (Y. Okamoto), plastic
deformation of olivine (S. Karato), and wa-
ter-weakening in quartz (M. Paterson). Pat-
erson’s paper is an especially up-to-date and
beautifully balanced overview of recent
work and controversies.

The third part, Deformation Microstruc-
tures, is more homogeneous and deals most-
ly with textures and preferred orientations
by deformation and recrystallization in met-
als and minerals. A. Fujimura’s paper deal-
ing with the preferred orientation of mantle
minerals is especially interesting in that it
includes information based on experimental
deformation of the high-pressure phases of
olivine: modified spinel and spinel.

The fourth and last part, Flow in the
Earth, purports to deal with the application
of “materials science studies of mineral and
rock deformation to the problems of earth
science.” Of the five papers in this section,
two describe microstructures of rocks from
various Japanese metamorphic belts (M.
Toriumi) and shear zones (H. Takagi); they

" are good structural geology papers, but I fail

to see where materials science comes in. The
other three papers deal with the application
of dislocation and grain-size piezometers to
periodotite nodules (K. Matsumoto and M.
Toriumi), seismic anisotropy (S. Karato),
and experimental shear zones in halite (T.
Shimamoto).

Meetings bringing together ecarth scien-
tists and materials scientists have done much
to further a new approach to structural
geology, tectonics, and geodynamics in re-
cent years. But with respect to the editors’
hope that “this book will serve as a useful
guide to this newly growing area of interdis-
ciplinary science,” my feeling is that it comes
a bit late for that and not quite in the proper
shape.

JEAN-PAUL POIRIER
Institut de Physique du Globe de Paris,
Paris, France 75005
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