
fertility and high mortality will be replaced 
by low fertility and low mortality, although 
not necessarily in that order. A second as- 
sumption is that change to a diet higher in 
refined sugar, salt, and saturated fat, com- 
bined with decreased physical activity, will 
lead to increased fatness and the appearance 
of "modern" chronic diseases, such as diabe- 
tes and heart disease. The role of stress 
generated by rapid change in this process is 
also acknowledged, but rarely defined. 

The Samoan studies described in this vol- 
ume set out to investigate this scenario in 
detail. Although modernization is not ex- 
plicitly defined, a gradient from least to 
most modernized is established at the popu- 
lation level, from Western Samoa, with rela- 
tively little outside contact, to American 
Samoa, site of American military bases dur- 
ing World War 11, to migrant populations in 
New Zealand, Hawaii, and California. 

Virtually every aspect of Samoan biologi- 
cal and cultural responses to this gradient of 
modernization is described in one chapter or 
another, with the interesting theme that 
Samoan cultural, demographic, and biologi- 
cal responses do not exactly fit the pattern 
followed by most other modernizing popu- 
lations. Demographically, fertility has re- 
mained high, even with decreased mortality 
and limited physical resources. Samoans ex- 
port their excess population to other coun- 
tries. The value of numerous offspring is 
maintained because migrant workers return 
money to their families in Samoa. 

The physiological responses of Samoans 
to a high-fat diet and reduction in physical 
activity are also different from those found 
in other populations. Chapters by Bindon 
and Zansky on body composition in chil- 
dren and by Pawson on the morphology of 
adults show that fatness has increased even 
in infants and many Samoan adults are 
distinctly obese. Yet the blood lipid studies 
summarized by Pelletier and Hornick con- 
clude that mean serum cholesterol levels and 
the incidence of cardiovascular disease are 
much lower than expected on the basis of 
the experience of other groups. Triglyceride 
levels, on the other hand, are comparable to 
those in other populations undergoing 
modernization. 

The effect of modernization on blood 
pressure is clearly shown in the chapter by 
McGarvey and Schendel. Mean blood pres- 
sure rises with exposure to modernization. 
Samoan blood pressure is also significantly 
affected by fatness, salt intake, and psycho- 
social factors such as education and occupa- 
tion (and status incongruity between the 
two), family size, and expression of psycho- 
logical complaints as measured by the Cor- 
nell Medical Index. 

Although modernization appears to be 

causing an increase in Samoan blood pres- 
sure, fatness, serum triglycerides, and psy- 
chosocial stress, mortality studies in Ameri- 
can Samoa and the united States indicate 
that the rate of deaths from heart disease is 
lower than would be expected. The authors 
offer two possible explaktions for this phe- 
nomenon. Either Samoans have different 
physiological responses to the stresses of 
modernization or the stresses must be ures- 
ent from an early age in order to affect 
mortality from heart disease, and thus have 
not yet been expressed in the population. Of 
course, the possibility of underreporting 
must also be considered. 

The enigma of Samoan resistance to coro- 
nary disease is not resolved by the studies 
presented in this book. Rather, the various 
psychosocial stresses, nutritional factors, 
and decline in physical fitness are painstak- 
ingly documented in an effort to eliminate 
the obvious explanations. Genetic adapta- 
tion may play a role, given that the degree of 
obesitv declines with non-Samoan admix- 
ture. Long-term adaptation to high dietay 
fat intake may also exist, because Samoans 
traditionally consumed a diet high in satu- 
rated fats, owing to extensive use b f  coconut 
oil. 

The chapter authors and editors are forth- 
right in thkir own assessment of the studies 
conducted, pointing out problems due to 
multiple observers, missing pieces of data, 
and changes in research design necessitated, 
for the most part, by human factors. Al- 
though the reader may feel frustrated that 
certain kev elements remain to be studied so 
that a definitive picture of Samoan biocul- 
tural adaptation can be painted, one can 
gain from this book a greater appreciation of 
the pitfalls and rewards of doing anthropo- 
logically oriented research. 

PAMELA J. BYARD 
Depament of Pediatvics, 

Case Westevn Reserve University, 
Cleveland, OH 441 06 

Far-Traveled Terranes 

Tectonostratigraphic Terranes of the Cir- 
cum-Pacific Region. DAVID G. HOWELL, Ed. 
Circum-Pacific Council for Energy and Mineral 
Resources, Houston, TX, 1985 (available from 
the American Association of Petroleum Geolo- 
gists, Tulsa, OK). x, 585 pp., illus., + loose map. 
$32. Earth Sciences Series, no. 1. From a meet- 
ing, Stanford, CA, Aug. 1983. 

For the past six pears, geologic terranes 
have been the subject of much discussion 
and debate among earth scientists and the 
focus of numerous scientific meetings. This 

enormous volume was the outgrowth of one 
of these gatherings, the Second Internation- 
al Meeting on Circum-Pacific Terranes. (A 
detailed report by Richard Icerr on the 
meeting was published in Science 7 October 
1983, pp. 36-38.) 

The volume consists of 42 papers divided 
into five sections. The first section is titled 
Principles and Applications of Terrane Anal- 
ysis and comprises five papers, but only the 
opening summary paper by Howell and 
colleagues and the paper on terrane disper- 
sion by Crowell readily fit under this head- 
ing. The papers in subsequent sections are 
subdivided by geographic location and cov- 
er the Pacific Northeast (19 papers, includ- 
ing 5 on Alaska, 8 on California-Oregon, 
and 4 on peninsular California and Mexico), 
the Pacific Northwest (3 papers on Japan 
and 2 each on the Philippines, northeast 
Asia, and China-Taiwan), the Pacific South- 
west (6 papers on southeast Asia, Australia, 
New Zealand, and Antarctica), and the Pa- 
cific Southeast (3 papers concerning a small 
island offshore of Colombia, Andean evolu- 
tion, and Antarctica). The papers range 
from presentations of new research and new 
thorough reviews to recyclings of previously 
published studies in the new terrane termi- 
nology (for example, terrane "docking" and 
"dispersion," "pluton stitching," "prove- 
nance linking"). The authors are a mix of old 
uros and newcomers. The volume is well 
produced and will serve as an excellent 
source of basic geologic information and 
references for the geology of much of the 
circum-Pacific region for a long time to 
come. 

At the time the meeting was held, enthu- 
siasm was spreading rapidly through the 
earth sciences community-and even to the 
popular literature and television-about ter- 
rane analvsis and conclusions from it con- 
cerning the shape and size of continents. 
The first paragraph of the volume's preface, 
written bv Howell. identifies what seems to 
have been the principal cause of the excite- 
ment: "The modifier 'tectonostratigraphic' 
s~ecifies that a terrane is defined on the basis 
of stratigraphy and that its position and 
dimensions result from tectonic processes 
involving dislocations of tens to thousands 
of kilometers." The theme that many of the 
terranes of the circum-Pacific region may 
have moved long distances (hundreds of 
kilometers or more', before collision with 
and accretion to a continent is implied by 
most and directly stated by several contribu- 
tors. The volume would .have been greatly 
strengthened by the inclusion of a brief 
concluding chapter that explicitly identified 
all the terranes around the Pacific for which 
there are hard data indicating that such 
movements occurred. 
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"View along strike of the Sierra Placeres melange 
showing block of massive serpentinized hanbur- 
gite enveloped in a steeply tipping foliated serpen- 
rinite matrix." Such blocks are thought to be 
tectonic fragments from the adjacent Vizcaino 
None and Vizcaino Sur terranes. [From the paper 
by T. E. Moore in Tectcmom-+qhic Tewaw of 
the Cinum-Pucijic Region] 

The papers make it clear that the gist of 
terrane analysis is the tabulation of cross- 
cutting structural relations, isotopic and pa- 
leontologic ages, and physical conditions 
during metamorphism, as well as of data 
from provenance studies of sedimentary 
rocks, paleomagnetic analyses, and basic 
field geology and routine laboratory analy- 
sis. The primary objective of this work is to 
identify differences between juxtaposed ter- 
ranes. The next problem, of course, is 
whether the differences in sediment compo- 
sition, metamorphic history, or magnitude 
of penetrative deformation result from dif- 
fering processes in the same tectonic setting 
with less than a few tens of kilometers of 
relative motion or in geologic settings once 
widely separated. 

Interpretative diagrams ("Dewey-grams") 
based on plate tectonics help conceptualize 
the nature of many of the stratigraphic, 
structural, and metamorphic differences that 
can develop between terranes that formed 
and evolved at a convergent, divergent, or 
conservative plate margin (the last, as dis- 
cussed in the paper by Crowell, being a 
tectonic setting where shuffling of highly 
disparate terranes along faults with only 
modest offsets is likely to become extensive). 
Admittedly, such diagrams are simplistic 
and have many shortcomings resulting from 
our lack of understanding of the factors and 
processes that control the tectonostratigra- 
phic evolution of a plate margin. But their 
scarcity in the papers greatly hinders a read- 
er's recognition of the geologic and geo- 
physical relationships that can be explained 
without appealing to long-distance move- 
ment, as well as impeding the direct compar- 

ison of the papers with those written by 
other workers on the same region. 

In sum, the book does not make clear to 
this reviewer why ''terrane analysis" is en- 
dorsed by some workers as heralding a 
breakthrough in our understanding of the 
continents. The idea that terranes (for exam- 
ple, seamounts or oceanic island arcs) can 
move long distances before accretion to a 
continent is not new. How does the think- 
ing of a terrane enthusiast in the 1980s 
really differ from that found in the publica- 
tions of Hamilton, Emst, Dickinson, Page, 
Yeats, Dewey and Bird, and numerous oth- 
ers during the late 1960s and early 1970s? 
The contributors to this volume have simply 
put the regional geology of continental mar- 
gins into a highly mobilistic plate tectonics 
context. Perhaps (as Kerr suggested in his 
report on the meeting) the hubbub about 
geologic terranes mostly has to do with 
terminology. 

MARK cmos 
Department of GeolodiGal Sciences and 

Inmtute fm Geophysia, 
University of Texas, 

Austin, lX 78713-7909 
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