
tially? At the moment, evidence can be 
marshaled to support various explana- 
tions. Although the results are in- 
conclusive, they are nevertheless in- 
triguing. Several papers in this section 
deal with the evolution of main sequence 
contact systems (W UMa stars), the 
most numerous sort of close binary sys- 
tem to be found in the galaxy. The vigor- 
ous, if inconclusive, discussion of the 
subject by the various contributors (Ha- 
zlehurst, Webbink, Flannery, Whelan, 
Vilhu and Rahunen, and van't Veer) is 
best summarized by the remark of the 
editors to the effect that the participants 
were unable to agree on an estimate of 
the lifetimes of W UMa systems to with- 
in a factor of 100! 

The book belongs in the library of 
every serious student of stellar evolu- 
tion. 
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This compilation of a dozen essays on 
the subject of antibody diversity repre- 
sents a genuine attempt to provide a 
fresh perspective on a subject of long- 
standing controversy. The dispute has to 
do mainly with whether the diverse in- 
formation coding for multitudinous anti- 
body structures exists completely in the 
genome of every individual ("germ line 
theory") or whether a small number of 
genes gives rise to the diversity by a se- 
ries of mutational events during devel- 
opment ("somatic theory"). The editor 
himself clearly favors the latter theory 
and indeed extends it even further with 
his notion that diversification reaches its 
fullest extent as a result of antigen stimu- 
lation. Thus, there are three possible ex- 
planations for antibody diversity. First, 
there may be a large number of genes 
coding for the variable regions of light 
and heavy chains whose combinations 
can account for the large number of anti- 
body structures. known to exist. Esti- 
mates based on known amino acid se- 
quences indicate that the number of such 
variable genes would have to exceed 
10,000. In the second case, there may be 
a small number of genes ("pauci-gene" 
as opposed to "multi-gene") giving rise 
to a large number of antibody structures 
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as a result of exaggerated mutational 
events occurring during the course of de- 
velopment. Finally, Cunningham's ex- 
tension of the latter theory postulates 
that the increased diversity is prompted 
by antigen stimulation. In this case, com- 
bination with low-affinity antibodies on 
the parental lymphocyte surfaces would 
cause those cell lines to proliferate, which 
would in turn lead to a hypermutation- 
induced expansion of the antibody reper- 
toire, with some of the antibodies having 
higher affinities. The theory has other at- 
tractive features, including plausible ex- 
planations of tolerance and self-nonself 
recognition in general. 

Cunningham has chosen a set of au- 
thors who, in the main, provide circum- 
stantial support for many of his own 
viewpoints. This is not to say that they 
all favor the notion of the necessity of 
antigen stimulation or even the idea that 
generation of diversity is primarily so- 
matic. In fact, if my reading is accurate, 
two chapters definitely favor the germ 
line theory, five lean strongly to somatic 
schemes, and the remainder either sit on 
the fence or incorporate elements of 
both. 

For example, D. G. Braun and his co- 
workers at Basel discuss the variability 
patterns of homogeneous antipoly- 
saccharide antibodies ("clonotypes") 
and conclude that the different pheno- 
types observed in rabbits must be the ex- 
pression of different genes in the germ 
line. At the other extreme, S. Tonegawa 
and C. Steinberg, in a chapter on RNA- 
DNA hybridization studies, present con- 
vincing evidence and arguments that 
there aren't nearly enough gene copies in 
the genome to account for antibody di- 
versity. 

There is a tantalizing chapter by David 
Baltimore and his colleagues on the 
unique occurrence of the enzyme termi- 
nal deoxynucleotidyl transferase in 
thymocytes, although the authors stop 
short of actually proposing that this en- 
zyme is involved in the generation of an- 
tibody diversity. Other chapters provid- 
ing apparent support for somatic models 
include a discussion of the somatic insta- 
bility of mouse immunoglobulin genes by 
M. D. Scharff and his colleagues and a 
good chapter on lymphocyte population 
dynamics by G. Adam and E. Weiler. 
Peter Bretscher reviews some standard 
somatic arguments, especially as devel- 
oped in his earlier collaborations with 
Melvin Cohn. 

as a result of exaggerated mutational 
events occurring during the course of de- 
velopment. Finally, Cunningham's ex- 
tension of the latter theory postulates 
that the increased diversity is prompted 
by antigen stimulation. In this case, com- 
bination with low-affinity antibodies on 
the parental lymphocyte surfaces would 
cause those cell lines to proliferate, which 
would in turn lead to a hypermutation- 
induced expansion of the antibody reper- 
toire, with some of the antibodies having 
higher affinities. The theory has other at- 
tractive features, including plausible ex- 
planations of tolerance and self-nonself 
recognition in general. 

Cunningham has chosen a set of au- 
thors who, in the main, provide circum- 
stantial support for many of his own 
viewpoints. This is not to say that they 
all favor the notion of the necessity of 
antigen stimulation or even the idea that 
generation of diversity is primarily so- 
matic. In fact, if my reading is accurate, 
two chapters definitely favor the germ 
line theory, five lean strongly to somatic 
schemes, and the remainder either sit on 
the fence or incorporate elements of 
both. 

For example, D. G. Braun and his co- 
workers at Basel discuss the variability 
patterns of homogeneous antipoly- 
saccharide antibodies ("clonotypes") 
and conclude that the different pheno- 
types observed in rabbits must be the ex- 
pression of different genes in the germ 
line. At the other extreme, S. Tonegawa 
and C. Steinberg, in a chapter on RNA- 
DNA hybridization studies, present con- 
vincing evidence and arguments that 
there aren't nearly enough gene copies in 
the genome to account for antibody di- 
versity. 

There is a tantalizing chapter by David 
Baltimore and his colleagues on the 
unique occurrence of the enzyme termi- 
nal deoxynucleotidyl transferase in 
thymocytes, although the authors stop 
short of actually proposing that this en- 
zyme is involved in the generation of an- 
tibody diversity. Other chapters provid- 
ing apparent support for somatic models 
include a discussion of the somatic insta- 
bility of mouse immunoglobulin genes by 
M. D. Scharff and his colleagues and a 
good chapter on lymphocyte population 
dynamics by G. Adam and E. Weiler. 
Peter Bretscher reviews some standard 
somatic arguments, especially as devel- 
oped in his earlier collaborations with 
Melvin Cohn. 

as a result of exaggerated mutational 
events occurring during the course of de- 
velopment. Finally, Cunningham's ex- 
tension of the latter theory postulates 
that the increased diversity is prompted 
by antigen stimulation. In this case, com- 
bination with low-affinity antibodies on 
the parental lymphocyte surfaces would 
cause those cell lines to proliferate, which 
would in turn lead to a hypermutation- 
induced expansion of the antibody reper- 
toire, with some of the antibodies having 
higher affinities. The theory has other at- 
tractive features, including plausible ex- 
planations of tolerance and self-nonself 
recognition in general. 

Cunningham has chosen a set of au- 
thors who, in the main, provide circum- 
stantial support for many of his own 
viewpoints. This is not to say that they 
all favor the notion of the necessity of 
antigen stimulation or even the idea that 
generation of diversity is primarily so- 
matic. In fact, if my reading is accurate, 
two chapters definitely favor the germ 
line theory, five lean strongly to somatic 
schemes, and the remainder either sit on 
the fence or incorporate elements of 
both. 

For example, D. G. Braun and his co- 
workers at Basel discuss the variability 
patterns of homogeneous antipoly- 
saccharide antibodies ("clonotypes") 
and conclude that the different pheno- 
types observed in rabbits must be the ex- 
pression of different genes in the germ 
line. At the other extreme, S. Tonegawa 
and C. Steinberg, in a chapter on RNA- 
DNA hybridization studies, present con- 
vincing evidence and arguments that 
there aren't nearly enough gene copies in 
the genome to account for antibody di- 
versity. 

There is a tantalizing chapter by David 
Baltimore and his colleagues on the 
unique occurrence of the enzyme termi- 
nal deoxynucleotidyl transferase in 
thymocytes, although the authors stop 
short of actually proposing that this en- 
zyme is involved in the generation of an- 
tibody diversity. Other chapters provid- 
ing apparent support for somatic models 
include a discussion of the somatic insta- 
bility of mouse immunoglobulin genes by 
M. D. Scharff and his colleagues and a 
good chapter on lymphocyte population 
dynamics by G. Adam and E. Weiler. 
Peter Bretscher reviews some standard 
somatic arguments, especially as devel- 
oped in his earlier collaborations with 
Melvin Cohn. 

This a well-conceived book, one that 
anyone interested in the biology of the 
immune response can read with profit. 
On the other hand, the issue is clearly 
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not settled, and the genuinely convincing 
experiments have yet to be executed. If 
anything, the distinction between 
"multi-gene" and "pauci-gene" seems 
to be growing fuzzier (how few is 
pauci?). And although Cunningham as 
editor and author has indeed tried to pro- 
vide a new look at the problem, the large 
number of ad hoc arguments and models 
presented leads to an unavoidable and 
lingering sense of daja vu. 

RUSSELL F. DOOLITTLE 
Department of Chemistry, University of 
California at San Diego, La Jolla 92093 
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Perhaps no one alive today has had 
such a profound effect upon biological 
anthropology as has William White 
Howells. It is with especial pleasure that 
one sees a tribute like this book, honor- 
ing Howells on his retirement from ac- 
tive teaching at Harvard, published 
while the principal continues to work 
away with no diminution, indeed with 
continuing growth, in his investigative 
powers. A bibliography included in this 
book reminds us of those many publica- 
tions of Howells's that start with a 60- 
page report on the Mimbres Valley expe- 
ditions in the Peabody Museum Papers 
in 1932 and continue with six items, of 
which two are books, in the last two 
years. My reprint collection turns up yet 
five more contributions that have ap- 
peared since this volume was set in type. 

The book also tells us of many other 
facets of Howells's contributions; the se- 
nior authors of the papers it contains 
were all students of Howells's, and many 
of the other authors have been heavily 
affected by his teaching. The range of in- 
stitutions the authors now represent 
demonstrates that there has been no 
deleterious inbreeding here; and the 
spread of disciplines, methodologies, 
and citations in the various papers in- 
dicates enormous hybrid vigor. To those 
of us who have not been closely tied to 
the American scene, the nature of the in- 
terconnections of institutions and work- 
ers through Howells is most impressive. 

The aim of the editors is, however, not 
only to provide a tribute to Howells but 
also to display the vitality of biological 
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anthropology by bringing together a col- 
lection of original papers that demon- 
strate the material and methodological 
diversity of the field. 

The introduction devoted to Howells's 
life and work is followed by a section on 
the nonhuman primates. This spans the 
order, beginning with a study of orangu- 
tan social structure and concluding with 
a discussion of dental reduction in the In- 
driidae. As importantly, the papers take 
a diversity of approaches, the paper on 
orangutans presenting results of a com- 
puter simulation, our confidence in 
which is greatly strengthened by behav- 
ioral and biological data from field stud- 
ies, and that on indriids making use of 
data of a classical type but discussing 
them in a broad context, taking into ac- 
count function, behavior, ecology, and 
zoogeography in both living ontogenies 
and fossil radiations. 

A second section deals with aspects of 
growth processes. Again, the work is 
varied, including an assessment of secu- 
lar change in body size over a large part 
of the adult life cycle (a comparison of 
data from a remote preliterate group 
gathered by Oliver in 1939 with data on 
the same group gathered in 1967 by 
Friedlaender) and a study (by Bleibtreu 
and Taylor) in which a sequence of 
multivariate techniques is used to exam- 
ine somatometric differences between 
sexes in three different ethnic-racial 
groups. 

A third section is devoted to variation 
in populations. The papers here range 
from one showing the importance of bas- 
ic data from the field (Bailit's paper on 
dental eruption) through a most useful 
paper by Baker that displays a series of 
research strategies, to papers that focus 
on the genetic results of past adaptation. 
These last, in their turn, demonstrate a 
methodological opposition common in 
population genetic analyses; the single- 
gene, discrete traits available to Har- 
pending and Chasko contrast with the 
quantitatively varying traits utilized by 
Froehlich. 

The fourth section, on the uses of 
bone, is not surprisingly the largest. 
Bones do yield a great deal of informa- 
tion and they have the undeniable advan- 
tage of durability. In a study of a medie- 
val Yugoslav osteological collection 
Edynak attempts to show just how much 
can be inferred about life styles through 
cluster-finding methods and an under- 
standing of the effects of physical stress 
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complementary, but sometimes conflict- 
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cal distances and thereby deriving infor- 
mation for assessing phylogenetic rela- 
tionships among populations represented 
by osteological samples. Capping this 
section is Hursh's evaluation of a variety 
of methods for studying cranial form, in- 
cluding some not yet actually tried. This 
final section of the book demonstrates 
that Howells's interests are broad 
enough to encompass the cultural con- 
text. Though within anthropology the bi- 
ological presence is strictly a minority 
representation, the contributions in this 
section remind us that anthropology is a 
"whole" subject and that passage to and 
fro across the physical-cultural interface 
has much to offer to both sides. The fu- 
ture of biological anthropology seems as- 
sured by the vigor, diversity, and poten- 
tial of the methods tested throughout this 
book. 

Finally, the demonstration this book 
provides of Howells's impact upon his 
students is a clear reminder that the oft- 
mentioned dichotomy between teaching 
or research is a false one and that the 
best teaching cannot be divorced from 
investigation and scholarly work. The 
Measures of Man cannot be the "mea- 
sure of the man"; but it comes close. 

CHARLES E. OXNARD 
Department of Anatomy, 
University of Chicago, 
Chicago, Illinois 60637 
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The sticklebacks, particularly the 
threespine stickleback (Gasterosteus 
aculeatus), are intensively studied by 
workers in a number of biological sub- 
disciplines, and it has been difficult to in- 
corporate the diverse information about 
them (much of which is in unpublished 
British and Canadian theses) into the de- 
sign and interpretation of new research. 
Wootton's book alleviates this problem 
while providing a review for a more gen- 
eral audience. 

The book is divided into two parts, the 
first consisting of 14 chapters on the 
threespine stickleback and the second 
consisting of a chapter each on the other 
well-defined stickleback taxa (Gastero- 
steus wheatlandi, Pungitius, Culaea, 
Apeltes, and Spinachia) and one on sys- 
tematics. 

It is appropriate that three-fourths of 
the book is devoted to the threespine 
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stickleback. Its anatomy, distribution, 
development, ecology, behavior, physi- 
ology, reproductiQn, genetics, and evo- 
lution are covered. A detailed review of 
male reproductive biology is justified by 
the wealth of information on that topic 
and by its importance in the devel- 
opment of ethology. Wootton ties to- 
gether information from different sub- 
disciplines by frequent cross-referencing 
among chapters, and the first part of the 
book is further integrated by a final chap- 
ter on genetics and evolution. 

The chapters on the other sticklebacks 
cover the same topics as those on the 
threespine stickleback, but the coverage 
is limited by lack of knowledge. Distribu- 
tion maps and drawings of each form are 
presented, and their biology is discussed 
in comparison with that of the threespine 
and other sticklebacks. Numerous as- 
pects of stickleback biology are com- 
pared in the chapter on systematics. 
Each chapter of this part of the book 
could be read in isolation from the oth- 
ers. 

The book has useful author and sub- 
ject indexes, and the bibliography lacks 
few important references through 1975 of 
which I am aware. There are occasional 
typographical errors, and some of the il- 
lustrations are only adequate. 

The author points out gaps in knowl- 
edge, sets obscure details in a theoretical 
framework, contrasts and criticizes ex- 
isting hypotheses, and occasionally pro- 
poses new ones. However, some hy- 
potheses are accepted uncritically. For 
example, the abundance of intermediate 
phenotypes (semiarmatus) of threespine 
sticklebacks in polymorphic western Eu- 
ropean populations is accepted as evi- 
dence of gene flow between phenotypi- 
cally extreme populations, although 
monomorphic semiarmatus populations 
are maintained elsewhere by natural se- 
lection. A few generalizations about 
threespine sticklebacks, such as those 
concerning the duration of the breeding 
season, minimum size at reproduction, 
structure of the pelvic girdle, and the dis- 
tribution of red nuptial coloration over 
the male's body, are premature. Flaws 
such as these do not detract from the 
utility of the book, however. I will reread 
parts of the book and spend a substantial 
part of this summer field season collect- 
ing data to test hypotheses suggested by 
it. 
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