achievement in itself. Unhappily, an ar-
cheologist’s photographs have once
again been so reduced and printed so
badly that many are virtually useless—
particularly in the case of monuments
and carvings included in the survey.
Pollock’s commentary shows through-
out the good sense and acumen of an ar-
chitectural expert and the modesty of
one who knows that if he could do the
survey today he would do it differently.
There are, however, lacunae in inter-
pretation as well as data. I find no men-
tion of the work of the architect Horst
Hartung and the astronomer Anthony
Aveni, who have had much to say about
the orientation and placement of Maya
buildings, including those at Uxmal.
There is no attempt to deal with the
iconography of Puuc architectural orna-
ment, especially the masks over door-
ways and at corners. And the great
causeways or sacheob within and be-
tween sites are scarcely mentioned.
Despite its shortcomings—and what
archeological report is free of these?—
this is a monumental work on one of the
world’s major architectural styles.
MicHAEL D. Coe
Department of Anthropology,
Yale University,
New Haven, Connecticut 06520

Primate Parental Relations

Baboon Mothers and Infants. JEANNE ALT-
MANN. Harvard University Press, Cam-
bridge, Mass., 1980. xiv, 242 pp., illus.
$17.50.

The helplessness of human and other
primate infants means that they rely
heavily on their mothers for protection
merely in order to survive. Over ten
years ago John Bowlby therefore sug-
gested that if the significance of maternal
behavior is to be understood psycholo-
gy must unite with biology. The causes
and consequences of the way mothers
and infants interact, he argued, should
be viewed from an ecological per-
spective.

Until recently Bowlby’s advice has
been heard but not acted on. Most stud-
ies of the social development of primates
have been carried out in captivity.
Jeanne Altmann’s book is therefore a
landmark. Drawing on eight years of de-
mographic data and 15 months of obser-
vation in a natural habitat, she as-
sesses the nature and extent of external
influences on baboon mothers and in-
fants. Altmann provides detailed de-
scriptions of the course of the mother-in-
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fant relationships and relates individual
differences to the constraints and oppor-
tunities different pairs happen to face. In
doing so she not only indicates how eco-
logical and social pressures mold
mothering styles but significantly deep-
ens our appreciation of the complexity of
baboon social organization.

The harsh problems of survival are
emphasized throughout. The study site
was in one of the simplest and most arid
ecosystems inhabited by primates, an
area of scattered Acacia woodlands in
Amboseli National Park, Kenya. New-
born infants had a 50 percent chance of
dying before the age of two, and there
were data suggesting that females had
higher death rates when accompanied by
dependent infants. With the aid of a
simple model, Altmann argues that to
provide enough food and care for their
infants mothers sacrificed their own con-
dition. In Amboseli there is no daily
provisioning of laboratory feed, so food
and time are in short supply.

The central result concerned a dis-
tinction between two types of mothers.
‘Laissez-faire”” mothers were tolerant
of other individuals approaching, groom-
ing, or playing with their babies and were
generally calm. For instance, they had
low rates of glancing at their neighbors,
“‘Restrictive’”’ mothers showed opposite
tendencies, and as a result their infants
remained dependent for several months
longer than those of laissez-faire
mothers. Altmann argues plausibly that
calm mothers are likely to be more suc-
cessful at rearing their infants. This
might imply that restrictive mothers
were behaving maladaptively, but data
suggest they were using the best style
available to them. Thus, they tended to
be subordinate individuals whose infants
would have suffered from being grabbed
by peers if they were not protected as ef-
fectively as possible. Like many of Alt-
mann’s results on the mother-infant rela-
tionship, this conclusion confirms and
extends those of laboratory workers.

Like most field studies of primate be-
havior, this was conducted on a single
group. Such a narrow focus has disad-
vantages, but here it meant that long-
term information was available on many
aspects of individual behavior and rela-
tionships. It was possible, for instance,
to use mother’s age and probable identi-
ty of infant’s fathers as independent vari-
ables, and several results benefited by
being related to data collected by col-

" leagues on other topics. The book is rich

in fascinating asides, such as that domi-
nant mothers tended to have female
babies.

Lucid writing, careful methods, ex-

cellent illustrations, and several appen-
dixes make the merits of this study easy
to appreciate. Its main drawback is its
small sample size (18 mother-infant pairs,
of which eight were observed for six
months or more). Though the data base
was larger than in most captive studies,
the fact that only a few pairs could
be observed, and none for many hours,
makes some interpretations question-
able. Thus, Altmann suggests that some
individual differences had more to do
with personality than with age or domi-
nance rank. Without tests of the reliabil-
ity of the behavioral samples, however,
it remains possible that apparent dif-
ferences emerged by chance. Personality
differences raise important problems
concerning both the ultimate and the
proximate sources of variation in repro-
ductive success, and Altmann points the
way to further work. Several studies of
social development in wild primates are
currently in progress, and more will
surely now be stimulated. The research-
ers conducting them will do well to emu-
late the broad perspective and tidy con-
clusions displayed in this model of a
book.

R. W. WRANGHAM
King's College Research Centre,
King’s College,
Cambridge CB2 1ST, England

Anion and Calcium Transport

Membrane Transport in Erythrocytes. Rela-
tions between Function and Molecular Struc-
ture. Proceedings of a symposium, Copenha-
gen, Aug. 1979. ULrIK V. LAssen, Hans H.
UssING, and JEns OTTO WIETH, Eds. Munks-
gaard, Copenhagen, 1980. 558 pp., illus. D.
kr. 275. Alfred Benzon Symposium 14.

The red cell has long been a favorite
vehicle for the study of membrane trans-
port. Even in this era of tissue culture,
membrane vesicles, and reconstitution,
the mammalian red cell has some unique
advantages. Its only membrane is the rel-
atively simple (in terms of protein com-
position) outer plasma membrane. Be-
cause there is no internal structure or
compartmentalization, the internal con-
centration of most solutes can be deter-
mined unambiguously. By the use of
ghosts or vesicles, alteration of the inter-
nal composition can be accomplished
easily, allowing independent control of
the composition on the two sides of the
membrane. The best example of the ex-
ploitation of these advantages is the
characterization of the Na-K-adenosine
triphosphatase pump. Nearly everything
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that is known about the kinetics of the
pump as a function of the inside and out-
side substrate concentrations was deter-
mined by the use of the human red cell.

The Na pump is not one of the systems
discussed in this volume, presumably be-
cause it would rate a book of its own. Of
the 38 papers, most of which are reports
of current research, about a third deal
with the anion transport system, a third
with Ca®* transport and Ca?*-stimulated
K* transport, and a third with a variety
of other topics, including the arrange-
ment and interaction of membrane pro-
teins and the behavior of lipids. Each pa-
per is followed by an edited transcript of
the discussion that followed it at the
meeting. The discussions occupy about a
third of the book and are well worth the
space. They highlight matters of con-
troversy among the participants, and
they communicate a feeling for those as-
pects of the papers that were new and
exciting to the audience.

Of the topics covered, the anion trans-
port system is the one on which the most
rapid progress is being made. Because a
large fraction of blood CO, is carried in
the plasma as bicarbonate, while the car-
bonic anhydrase is located in the red
cell, efficient respiratory exchange of
CO, requires that the red cell have a
very high bicarbonate permeability. The
function of the anion transport system
is to facilitate a chloride-bicarbonate
exchange. It is an obligatory exchange
mechanism: chloride-chloride exchange
is 10,000 times faster than the net chlo-
ride flux. Besides chloride and bicarbo-
nate the system also transports many
mono- and divalent anions, including so-
dium and lithium as the anionic complex
with carbonate (discussed in a paper by
Funder and Wieth). The kinetics of the
system is discussed in four papers, by
Kaplan, Pring, and Passow, Knauf and
Lau, Gunn and Frolich, and Jennings.
There is general agreement that the sys-
tem has a ‘‘Ping-Pong’’ type of kinetics
in which the protein undergoes a con-
formational change catalyzed by anion
binding, exposing the anion binding site
alternately to each of the two sides of the
membrane.

The 100,000-dalton anion transport
protein, the band 3 protein, is the major
transmembrane protein component of
the red cell. There are four papers on the
structural features of the band 3 protein,
by Cherry and Nigg; Guidotti- Rothstein,
Ramjeesingh, and Grinstein; and Wein-
stein, Khodadad, and Steck. They con-
tain information about the general ar-
rangement of the chain, the sites of pro-
teolytic cleavage, and the general
location of active sites, but no fine struc-
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tural detail. It is still not clear how many
times the chain traverses the mem-
branes.

Proof that at least a major fraction of
the band 3 protein is responsible for an-
ion transport is provided in a paper by
Cabantchik and Loyter. Using purified
band 3 protein, they reconstituted anion
transport into either pure lipid vesicles
or Friend erythroleukemia cells (by fu-
sion of vesicles containing Sendai virus
envelope glycoprotein). The promise of
reconstitution has long been that it could
enable one to study structure and func-
tion of various fragments of the protein.
With the preliminary report in the paper
by Rothstein, Ramjeesingh, and Grin-
stein that anion transport could be re-
constituted by using just a 15,000- and a
9000-dalton fragment, this hope seems
about to be fulfilled for this system.

In general, the papers in this book are
authoritative and provide a good survey
of the current status and future direc-
tions of research, especially on the sub-
jects of anion and calcium transport pro-
cesses.

Davip LEvITT
Department of Physiology,
University of Minnesota,
Minneapolis 55455

Developmental Phenomena

Senescence in Plants. KENNETH V., THIMANN.
CRC Press, Boca Raton, Fla., 1980. xii, 276
pp., illus. $69.95. CRC Series in Aging.

Senescence in Plants is the first com-
prehensive book on this topic since Die
Lebensdauer der Pflanzen by Molisch,
which was first published in 1928. Re-
search on plant senescence has become
very active in the past decade, and there
has been a need to take stock of what is
known and to point out where additional
research is required. Thimann and the 12
other contributors to this book have un-
dertaken this task.

The emphasis of the book is on mono-
carpic plants, that is, plants that have on-
ly one reproductive phase, such as annu-
als. In monocarpic plants, senescence is
a very accurately timed phase in devel-
opment, as can be seen yearly in, for ex-
ample, cereal fields, where all plants lose
their chlorophyll simultaneously, turn
golden-yellow, and die. Chapters by Thi-
mann (leaf senescence), Frith and Dal-
ling (role of peptide hydrolases), and
Noodén (whole-plant senescence) and in
part one by Leopold (senescence in plant
development) deal with physiological
and biochemical aspects of this phenom-

enon. These authors report on the
known and suspected signals—some of
them hormonal—that regulate senes-
cence. The view clearly emerges that se-
nescence is at least partly controlled by
an interaction of factors of which some
promote and others retard it. Also, the
controls that one organ, for example the
fruit, exerts over another, for example
the leaf, are described in detail. The bio-
chemical processes that underlie senes-
cence in monocarpic plants are given
broad coverage. According to the cur-
rent view, senescence of monocarpic
plants requires the synthesis of specific
proteins but, overall, senescence is char-
acterized by a shift in metabolism from
anabolic to catabolic processes. The ag-
ricultural implications of protein break-
down in senescing leaves are outlined by
Frith and Dalling. Proteolysis in leaves
and transport of reduced nitrogen from
the leaves into the developing fruits are
one important factor determining crop
yield.

Senescence of reproductive structures
is described by Mayak and Halevy (flow-
er senescence), Rhodes (fruit ripening),
and Goldschmidt (pigment changes dur-
ing fruit ripening). Both in flowers and in
fruits, ethylene is an important regulator
of senescence, and effective removal of
endogenously produced ethylene and
control of its biosynthesis emerge as ma-
jor goals of research in postharvest phys-
iology. Physiological and biochemical
aspects of longevity and senescence of
seeds are covered by Osborne and ultra-
structural changes during seed dormancy
and senescence by Villiers. Senescence
of seeds, unlike that of monocarpic
plants, is not developmentally program-
med but probably is the result of cu-
mulative lesions to cellular structures.
The chapter on senescence in fungi by
Esser and Tudzynski, though interesting
in its own right, is somewhat out of con-
text in a book devoted to higher plants.
Last, credit must be given to Woolhouse,
whose preface to the book introduces the
topic of plant senescence and places it in
a wider biological framework.

In summary, Senescence of Plants
achieves what it sets out to accomplish.
The reader gets an appreciation of cur-
rent concepts, of open questions, and of
problems important to agricultural appli-
cations. Workers in the field will also
profit from the comprehensive reference
lists at the end of each chapter, which in-
clude citations of the older literature as
well as of publications up to 1979.

Hans KENDE
MSU-DOE Plant Research Laboratory,
Michigan State University,
East Lansing 48824
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