
individual chapters. The goal of elucidat- 
ing mechanisms of northern adaptation is 
brought closer to fulfillment by the ex- 
cellent critical summations of the techni- 
cal literature of these disciplines. Unfor- 
tunately, each chapter discusses only 
one aspect of human biology, and little 
attempt has been made to assess the in- 
teraction of biological parameters. Nor 
was a chapter assessing the adaptive 
status of circumpolar populations at- 
tempted. The lack of comparable data 
for all populations, particularly the 
northern peoples of the Soviet Union, 
precludes assessment of the total range 
of northern adaptations. 

The Human Biology of Circumpolar 
Populations records the biological status 
of northern native peoples at one point in 
time. The topical syntheses make the 
volume an important reference for those 
concerned with environmental adapta- 
tion, the health of northern peoples, and 
the impact of culture change on human 
biology. 

CHARLES J. UTERMOHLE 

Department of Anthropology, 
Smithsonian Institution, 
Washington, D.C. 20560 

Pollution Biology 

individual chapters. The goal of elucidat- 
ing mechanisms of northern adaptation is 
brought closer to fulfillment by the ex- 
cellent critical summations of the techni- 
cal literature of these disciplines. Unfor- 
tunately, each chapter discusses only 
one aspect of human biology, and little 
attempt has been made to assess the in- 
teraction of biological parameters. Nor 
was a chapter assessing the adaptive 
status of circumpolar populations at- 
tempted. The lack of comparable data 
for all populations, particularly the 
northern peoples of the Soviet Union, 
precludes assessment of the total range 
of northern adaptations. 

The Human Biology of Circumpolar 
Populations records the biological status 
of northern native peoples at one point in 
time. The topical syntheses make the 
volume an important reference for those 
concerned with environmental adapta- 
tion, the health of northern peoples, and 
the impact of culture change on human 
biology. 

CHARLES J. UTERMOHLE 

Department of Anthropology, 
Smithsonian Institution, 
Washington, D.C. 20560 

Pollution Biology 

individual chapters. The goal of elucidat- 
ing mechanisms of northern adaptation is 
brought closer to fulfillment by the ex- 
cellent critical summations of the techni- 
cal literature of these disciplines. Unfor- 
tunately, each chapter discusses only 
one aspect of human biology, and little 
attempt has been made to assess the in- 
teraction of biological parameters. Nor 
was a chapter assessing the adaptive 
status of circumpolar populations at- 
tempted. The lack of comparable data 
for all populations, particularly the 
northern peoples of the Soviet Union, 
precludes assessment of the total range 
of northern adaptations. 

The Human Biology of Circumpolar 
Populations records the biological status 
of northern native peoples at one point in 
time. The topical syntheses make the 
volume an important reference for those 
concerned with environmental adapta- 
tion, the health of northern peoples, and 
the impact of culture change on human 
biology. 

CHARLES J. UTERMOHLE 

Department of Anthropology, 
Smithsonian Institution, 
Washington, D.C. 20560 

Pollution Biology 

Pollution Ecology of Estuarine Invertebrates. 
C. W. HART, JR., and SAMUEL L. H. FULLER, 
Eds. Academic Press, New York, 1979. xvi, 
406 pp., illus. $28.50. Water Pollution. 

Pollution Ecology of Estuarine Invertebrates. 
C. W. HART, JR., and SAMUEL L. H. FULLER, 
Eds. Academic Press, New York, 1979. xvi, 
406 pp., illus. $28.50. Water Pollution. 

Pollution Ecology of Estuarine Invertebrates. 
C. W. HART, JR., and SAMUEL L. H. FULLER, 
Eds. Academic Press, New York, 1979. xvi, 
406 pp., illus. $28.50. Water Pollution. 

Pollution biologists generally adopt 
one of two alternative approaches to 
their task. On the one hand, there are 
those who believe in the regulation of 
waste disposal according to criteria of 
toxicity established by laboratory stud- 
ies of selected organisms. This method 
allows the regulator to make decisions 
based on strictly controlled data on rela- 
tive toxicities of materials to standard 
test organisms, such as rainbow trout, 
but it is possible to challenge the rele- 
vance of this scale to effects of wastes in 
nature. One way of attempting to over- 
come this difficulty is by "in situ" tox- 
icological testing using species found in 
the environment under consideration, 
but this may still only demonstrate acute 
toxicity to adult animals and miss sub- 
lethal effects on behavior, feeding, and 
reproduction and the many possible in- 
teractions among species that shape 
communities. 

Field biologists, on the other hand, of- 
ten prefer to try and detect the impact of 
effluents on whole communities, though 
they are sometimes forced to focus much 
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of their attention on a single group be- 
cause of deficiencies in the taxonomic lit- 
erature for many groups for large parts of 
the world. These biologists have pro- 
gressed from an "indicator species" to 
an "indicator community" concept, and 
in this they have been aided by shifting 
from a simple diversity index to more 
flexible classification and ordination sta- 
tistics that enable reasonably objective 
data plots to be made that can have im- 
mediate visual impact-an improvement 
over the original data matrices of relative 
abundance by station number of species 
with unfamiliar names. 

Books on pollution biology usually 
take one or the other of these two ap- 
proaches, and some attempt to review 
the field. The present volume might be 
expected to be aimed at the field-biology 
approach because it is organized on a 
taxonomic basis. Several of the authors 
(those writing on nematodes, bryozoans, 
polychaetes, and crabs) provide 
sketches of the general biology of the 
group in question, some (those writing 
on nematodes, polychaetes, crabs, and 
amphipods) indicate the best sources of 
taxonomic assistance, and all of these 
authors then provide the sort of informa- 
tion that is necessary to the inter- 
pretation of the results of field surveys 
carried out by nonspecialists. Although 
all 17 contributors to the book are from 
the United States, the literature cov- 
erage is global. 

One might expect the level of effort in 
such a book to vary depending upon the 
state of knowledge of any one group at 
this arbitrary instant, but this volume 
shows considerably greater inconsisten- 
cy than might have been expected on 
those grounds alone. I suspect, judging 
from the contents of the companion vol- 
ume on freshwater invertebrates pub- 
lished in 1974, that the editors intended 
the book to be based largely on field 
studies, with reference to the tox- 
icological literature where relevant, yet 
different authors have taken different ap- 
proaches. The chapters on nematodes 
and bryozoans bring recent statistical 
methods to bear on field data and those 
on polychaetes and ostracods take a 
somewhat anecdotal "indicator" ap- 
proach, but the chapters on shrimp and 
larval decapods are almost exclusively 
toxicological. The greatest value would 
have been achieved by having represen- 
tatives of both the field-biology and the 
toxicological approach present work on 
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of inclusion and exclusion. For instance, 
there is a chapter devoted to Cyathura, 
which does not merit detailed treatment 
in this context, whereas there are none 
dealing with representatives of the Pro- 
tozoa, Porifera, Coelenterata, Cteno- 
phora, Platyhelminthes, Nemertinea, 
and Echinodermata. 

In short, the book is a valuable source 
of a wide variety of opinion and informa- 
tion but would have benefitted from a 
more stringent editorial policy or some 
attempt at a summary. 

R. 0. BRINKHURST 
Institute of Ocean Sciences, 
Patricia Bay, Sidney, 
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This book arose from a series of 
lectures presented by the author, a 
comparative biochemist, to a medical 
audience. Having encountered limited 
awareness of metabolic plasticity, he ex- 
panded his lectures into a simple account 
of the diverse mechanisms that permit 
animal life in the absence of oxygen. The 
zoological approach was chosen to dis- 
tinguish the fixed from the adaptable 
components, a traditional goal of the 
comparative method, in hopes of yield- 
ing medically useful information, a far 
less conventional goal. As Hochachka 
points out, only clinical experience will 
test the usefulness of his approach in the 
latter respect; but the attempt to illus- 
trate both the strict metabolic require- 
ments of anaerobiosis and the various 
mechanisms evolved to fulfill them is a 
success. 

Nine chapters range fearlessly over 
the animal kingdom, from parasitic hel- 
minths through the bivalve and cephalo- 
pod mollusks, water- and air-breathing 
fish, and diving mammals. The treat- 
ment is based largely on work done on 
particular members of these groups by 
Hochachka and his students. The chap- 
ters are followed by lists of representa- 
tive publications from various laborato- 
ries. Unpublished findings of studies still 
in progress are frequently cited. Thus the 
coverage is quite current, if at times 
more speculative than it appears to be. 

We learn about metabolic relation- 
ships, not always obvious, that demon- 
strate the importance of adaptability. 
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The oyster, with its protein-poor diet of 
phytoplankton, uses anaerobic glycol- 
ysis to make an array of primary 
amines; the goldfish, commonly an in- 
habitant of oxygen-starved lakes, ac- 
tually ferments glucose to alcohol and ef- 
fectively pickles its medium by excreting 
the end product. Many readers will be 
troubled by the details that are omitted 
from this short volume-why appre- 
ciable activity of the enzyme glutamate 
dehydrogenase is so hard to detect if the 
oyster uses the amino group of its sub- 
strate, and how alcohol moves across 
membranes (much less how the fish tol- 
erates it in the blood, surely a point of 
clinical interest). But nowhere else can 
one find, in contiguity and with the paral- 
lels so clearly drawn, discussion of prob- 
lems such as how the tuna suppresses 
lactate production as long as it can swim 
aerobically and why the production of 
volatile fatty acids is coupled to carbohy- 
drate metabolism in parasites. 

The chapter on helminths, which 
draws on a highly specialized body of 
knowledge rarely mastered by investiga- 
tors of free-living animals, is understand- 
ably the weakest. Here the details are 
frequently in error. Acetate is not 
formed from pyruvate as suggested but 
by reactions that take place inside the 
mitochondria (J. Parasitol. 56, 634 
[1970]). The mechanisms responsible for 
redox balance in the cytoplasm are de- 
scribed correctly, but within the mito- 
chondria redox balance is not maintained 
by amino acid catabolism. In their stud- 
ies demonstrating transhydrogenases as- 
sociated with electron transport, Saz and 
his co-workers have even localized the 
redox reactions in various regions of the 
mitochondria (J. Cell Biol. 63, 125 
[1974]; J. Exp. Zool. 206, 167 [1978]). 
Hochachka's effort, which underscores 
the kinship of metabolic adaptations 
found in obligatory anaerobes such as 
tapeworms and long-term though tran- 
sient anaerobes such as some of the 
lower mollusks, is reminiscent of the ap- 
proach of Von Brand, who also tried to 
understand both. If it serves to stimulate 
the long overdue exchange between 
modern parasitologists and the growing 
cadre of metabolic biochemists who fo- 
cus on lugworms and cuttlefish, this 
chapter on helminths will make an im- 
portant contribution. 

The meaning of the subtitle is not re- 
vealed until the seventh of the nine chap- 
ters, and it is explored in depth only in 
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the epilogue. Thus a full appreciation of 
its significance requires a second read- 
ing. Closed-system adaptations turn out 
to be cellular, amply described in meta- 
bolic diagrams, and open-system adapta- 
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tions require exchange of materials be- 
tween different tissues or organs, the ex- 
tent of which is not well known. 

As physiologists, these reviewers wel- 
comed the last four chapters and the of- 
ten fascinating exposition of open-sys- 
tem adaptations. Hochachka knows that 
closed metabolic systems are largely 
heuristic devices of the laboratory scien- 
tist. His appreciation of the importance 
of the function of an organ in dictating a 
particular metabolic organization may 
prove to be as distinctive a contribution 
as his recognition that the metabolic 
problems confronting a tuna fish and a 
mud clam both are and are not the same. 

The dichotomy between the compara- 
tive and general approaches to biochem- 
istry and physiology is formulated lu- 

cidly and succinctly in the epilogue. 
Though Hochachka is more successful in 

portraying diversity than in elaborating 
unifying principles, the closing dis- 
cussion in this book is a compelling dem- 
onstration of the value of his chosen ap- 
proach. 

CHARLOTTE P. MANGUM 
NICHOLAS A. MAURO 

Department of Biology, 
College of William and Mary, 
Williamsburg, Virginia 23185 
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