situations; there are chapters on princi-
pal arcs, the inner sides of principal arcs,
arc-related rifts, oceanic-type crust, in-
tracontinental hotspots, different stages
of rifting, and collisional events. Saw-
kins also recognizes the ‘‘gray’’ areas,
with separate discussions of additional
aspects of arc-related metallogeny and
the metallogeny of different stages of
rifting, and he concludes the book with
‘‘an attempt at perspective.”’

As to content, there is something for
everyone, whether general reader or spe-
cialist. The general reader will learn
about how and why many of the well-
known mines and mining districts of the
world are found where they are. Not
only do discussions of such subjects con-
tribute to understanding, they show the
elegance with which a vast accumulation
of diverse and seemingly disconnected
geological and even geographic data inte-
grate into a coherent story.

The specialist will wonder why he or
she didn’t think of many of the seemingly
obvious things. For example, chapter 3,
“Metal deposits of arc-related rifts,”
boldly unites the molybdenum deposits
of the climax type, those ‘‘potentially”
associated with the McDermit district of
Nevada and Oregon, the Kuroko depos-
its of Japan, the analogous but older
deposits of Buchans, Newfoundland,
and the vein deposits of the Colorado
Mineral Belt. These geographically di-
verse and tectonically related deposits
are then related to isotopic and other
fundamental data, many of which origi-
nate from Sawkins and his students.

In those cases where the applicability
of plate tectonics is still in doubt, such as
the massive base metal sulfide deposits
of ancient Archean greenstone belts, the
Sudbury nickel deposits, or the uranium
deposits of the unconformity type, suffi-
cient information is given to make possi-
ble independent assessment.

Exploration and discovery of new de-
posits provide the test of any hypotheses
concerning mineral deposits, and there is
always a temptation among writers and
researchers to indicate the applicability
of their own concepts. Sawkins has not
been immune to this temptation, and he
concludes many sections of chapters
with ‘‘suggestions for exploration.”
While the pragmatic explorationist may
find these to be of limited value on the
ground, they may well stimulate new
ideas on area selection for large-scale
regional exploration programs. Certain-
ly, the explorationist would enjoy and
probably benefit from this book, as will
the student and professor. Sawkins has
avoided what must also have been a
temptation to include much more materi-
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al, so that his book is just a comfortable
length. It can be read in a couple of
sittings and will reward repeated returns.
I recommend it to all who are interested
in mineral deposits or plate tectonics.

D. F. STRONG
Department of Earth Sciences,
Memorial University of Newfoundland,
St. John’s, Newfoundland AlIB 3X5,
Canada

Heat Production in Mammals

Mammalian Thermogenesis. LUCIEN GIRr-
ARDIER and MIcHAEL J. Stock, Eds. Chap-
man and Hall, London, 1983 (U.S. distribu-
tor, Methuen, New York). viii, 359 pp., illus.
$77.

Heat is generated as a by-product of
metabolic reactions in all biological sys-
tems. In mammals, where this heat con-
tributes to the homeothermy of the ani-
mal, cellular thermogenesis is under neu-
ronal and hormonal regulation. This
book, in a series of review chapters,
discusses such regulation and provides a
timely summary of several recent ad-
vances that have increased our under-
standing of the biochemical basis of ther-
mogenesis as well as the significance of
its contribution to mammals.

A major concern of seven of the 11
chapters is brown adipose tissue, a tissue
whose only known physiological func-
tion is that of heat production. The re-
cent demonstration by Foster and Fryd-
man that small amounts of this tissue can
generate significant quantities of heat
(brown fat can account for 60 to 65
percent of the nonshivering thermogenic
response of cold-acclimated rats even
though it represents less than 2 percent
of their body weight) has focused atten-
tion on this tissue as a major effector of
nonshivering heat production in mam-
mals.

Although some of the morphological
characteristics of brown fat are de-
scribed briefly in the volume, Mammali-
an Thermogenesis emphasizes the regu-
lation and functional responses of ther-
mogenic effectors. In an early chapter,
Nicholls and Locke deal with the bio-
chemical basis of increased thermogene-
sis in activated brown fat. As was orig-
inally described by Nicholls, brown fat
mitochondria possess what appears to be
a unique proton conductance pathway
regulated by a protein in the inner mito-
chondrial membrane. Nicholls and
Locke lucidly summarize evidence sup-
porting the current view that activation
of brown adipocytes results in changes in

the conformation of this protein, which
in turn lead to an opening of the path-
way, a loosening of mitochondrial cou-
pling, an increased rate of oxidation of
mitochondrial fatty acids, and hence an
increased rate of heat generation. Al-
though the cytosolic signal for effecting
these mitochondrial changes is still un-
certain, Nicholls and Locke argue for a
prominent role for fatty acids. The chap-
ter brings the reader to the current edge
of the field.

Another subject of intense investiga-
tion reviewed in the book is the relation-
ship between thermogenesis, food in-
take, and obesity. The report of Roth-
well and Stock in 1979 that overfeeding
enhanced thermogenesis in rats and at-
tenuated their weight gain captured the
interest of nutritionists as well as physi-
ologists. Much of the subsequent work
on the subject is reviewed in a chapter by
Rothwell and Stock and supports the
hypothesis that brown fat is an energy-
dissipating tissue that, at least in ro-
dents, is responsive to excess caloric
intake. In another chapter, Trayhurn and
James summarize data indicating that
blunted thermogenesis in brown adipose
tissue is an important contributor to the
maintenance and, most likely, to the
onset of obesity in rodents. Although
similar mechanisms may be operant in
humans, the contributors are careful to
emphasize that it is premature to extrap-
olate and that evaluation of the role of
brown fat in the energy balance in hu-
mans will be difficult.

The book not only deals with the in-
creased metabolism occurring under
physiological (cold, feeding) and patho-
logical (trauma, fever) conditions, it con-
tains chapters that discuss the regulation
of thermogenesis by thyroid hormones
and the autonomic nervous system.
There is also one chapter devoted to the
energetics of maintenance and growth
that focuses primarily on large mam-
mals.

Overall, Mammalian Thermogenesis
reflects the multidisciplinary approach
currently being used by investigators in
this field. Although it is not an exhaus-
tive review of the subject (for example,
there is not a chapter on the thermogenic
effects of exercise), the book achieves its
objective of presenting an updated sum-
mary of much of the current work in
thermogenesis. Moreover, one attractive
feature of the book is the integration of
studies on obesity, diet-induced thermo-
genesis, and cold-induced thermogene-
sis, which brings to the reader’s atten-
tion the similarities between the effects
of feeding and cold exposure on mamma-
lian heat production. The book should
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thus appeal to established investigators
who want a convenient summary of the
field as well as to those who are looking
for an entry point to the literature.
BARBARA HORWITZ
Department of Animal Physiology,
University of California,
Davis 95616
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