
Book Reviews

The Retina: An Approachable Part of the Brain. By
John E. Dowling. xviii 1 355 pp. Cambridge, MA:
Harvard University Press (Belknap). 2012. $95.50
(cloth).

John Dowling has revised his classic account of the ret-
ina, which was originally published 25 years ago and has
served as the entry point for generations of students. Like
its predecessor, this volume will be important to beginners
and experts alike.

The structure is that of the original. Major chapters
cover the retina’s anatomy, its connectivity, and its
responses to light. More specialized ones focus on visual
adaptation (a particularly strong chapter), color vision,
and retinal degenerations. A final chapter compares the
retina with the brain proper—the retina is itself a part of
the central nervous system—seeking parallels and differ-
ences. The work naturally focuses on areas in which Dow-
ling has been a participant, but these are many, spanning
a remarkable breadth of topics. This book will be a useful
introduction for anyone new to the field.

Veterans will also find much of interest, and here Dow-
ling’s unique perspective is especially useful. His work
and that of his students has used retinas from around the
animal kingdom, and so this book incorporates work from
many species. This is a tall order; different animals live in
different visual worlds and they make different uses of
their vision. Thus, frogs need to detect bugs, hawks are
good at spying field mice, shallow water fish see colors dif-
ferently from deep water fish, and humans, for what it is
worth, are good both at spotting a lion crossing the veldt
and detecting which of the nearby fruit is ripe. Their reti-
nas are adapted accordingly. If the book had concentrated
on mammals (as those of us who inhabit Medical Schools
are prone to do), the task would have been easier but the
book less rewarding. The point, forcefully argued, is that
cross-species comparisons illuminate the general princi-
ples of the retina, and there is much here to support that
view.

Important work that postdates the original volume is
well represented and judiciously integrated. A strength is
the modesty with which newly raised puzzles are identi-
fied; the author does not pretend to have all the answers.
Engineering-based approaches are not well covered, but
this is excusable in a book that is rooted in the disciplines
of cell biology. And an engineer seeking entry into the
world of the retina would be well advised to read this
book. There is a groundedness to the present volume that
complements the more theoretical and speculative
approaches to vision.

Dowling’s scientific roots were in the study of retinal
photochemistry, and this is reflected in the chapters cover-
ing phototransduction, chemistry, and light adaptation. In
a time when there is an increased focus on the neural net-
works of the inner retina, it is worth being reminded that
the elegant and subtle mechanisms of phototransduction
are the foundation on which all visual responses are built.

Another strength is the review of synaptic connectivity
of the retinal neurons—not so much the synaptic net-
works as the types of individual synapses and their struc-
tural details. This part depends substantially on early
studies that were necessarily limited to small fields of

view and small series of sections. For example, there is a
great—perhaps undue—emphasis on the primate fovea,
with its specialized cell types. And yet, those observations
provided a basis for our early understanding of retinal
connectivity. Many of the puzzles and complexities
pointed out in those early studies remain uninvestigated,
but it is certain that they are important. One thinks of the
chain synapses among amacrine and bipolar cells, con-
firmed abundantly by modern methods (Dacheux et al.,
2003; Marc and Liu, 2000), which continue to strike terror
into even the most confident reverse engineer. Perhaps
these will now be sorted out by the developing connec-
tomic approaches, in which massive series of electron
micrographic images are captured and analyzed by the
fast computers now available (Denk et al., 2012). Though
this approach is only beginning to be realized, it repre-
sents a return to the focus on synaptology, and is a tribute
to the farsightedness of those early studies.

John Dowling has had a huge influence on the disci-
plines concerned with vision; in the breadth of his experi-
mental contribution, in his decades as a teacher at Har-
vard, and in his bringing together by force of personality
the disparate elements of the community. This book, rep-
resenting the breadth of his knowledge and his vision of
the field, will be a lasting witness to his accomplishments.
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Disease Eradication in the 21st Century: Implications
for Global Health. Edited by Stephen L. Cochi and
Walter R. Dowdle. xii 1 319 pp. Cambridge, MA:
MIT Press. 2011. $38.00 (cloth).

The conflict between political parties in the US
extends to fundamental disagreements on provision of
healthcare to US citizens. Thus, it is a delight to read
about largely successful efforts to reduce suffering
worldwide by eliminating or reducing the impact of
humanity’s worst scourges. The challenges are numer-
ous at every level, from understanding the life cycle of
the organism and sometimes vector and how local ecolo-
gies affect those relationships, to varied biological and
social responses by individuals and societies to the dis-
ease or the protections provided, to managing and pay-
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Moral Origins: The Evolution of Virtue, Altruism, and
Shame. By Christopher Boehm. 432 pp. New York,
NY: Basic Books (Perseus Books Group). 2012.
$28.99 (cloth).

In Moral Origins: The Evolution of Virtue, Altruism,
and Shame, Christopher Boehm systematically develops
the idea that human societies are what they are today
thanks to group members enforcing moral behaviors and
social rules on each other. Social punishment ultimately
shaped the group’s survival, he argues, and resulted in ad-
vantageous evolutionary strategies that foster conscience
and altruism. Acts such as cheating, stealing, or killing
were dealt with systematically early in the dawn of Homo
sapiens through the use of shame, ostracism, and other pu-
nitive actions, and our current reluctance, or fear, to
engage in immoral acts all stem from adaptive genetic in-
heritance of ‘‘social self controls.’’ Keeping anger and hos-
tility under wraps, avoiding social ostracism because of the
great emotional pain involved, avoiding rejection, avoiding
exploiting of others, are all parts of beneficial social living.

The biological advantage of imposing rules of behavior,
in the first place, is that groups survive better than single
individuals. The rules that encourage sharing make
groups cohesive. Wars are fought and won better when
altruism is in place, for example. Culture develops, knowl-
edge is passed from one generation to the next, and inno-
vations improve life expectancies, and so on. However, the
price of all of this is that members subjugate their selfish
needs and impulses to the group’s rules of conduct. Over
many thousands of years, the number mentioned in the
book is at least 45,000 years, punitive actions of the group
applied to those who deviate has resulted in ‘‘social selec-
tion,’’ as Boehm calls this evolutionary force. The principle
reason the strategy has had lasting effects on society is
our inherited genes. Those who possess them get along
with other members and a society with large gene pools
expressing social compliance flourishes.

How successful has this social selection been compared
to sexual selection or natural selection? The answer would
have to be no, it has not been as effective. We need but
read today’s news headlines to know it has not. Countless
societies throughout the world are replete with single indi-
viduals killing fellow human beings, cheaters ranging in
age from the very young to the very old, independently of
level of formal education and political affiliation or position.
The extent of amoral behavior seems to know no bounds—
elected democratic governments, unelected despotic
regimes, lower and higher educational systems, and eco-
nomic institutions. Indeed, the degree of unchecked selfish
cunning has been recorded in ancient texts (e.g., the old
testament). One wonders which socially related genes have
been transmitted through the generations. Why is social
selection not as effective as the other adaptive evolutionary
strategies? One simple answer is that perhaps it has not
been around long enough. Millions of years are needed to
select out the deviants, that is, the gene pool still includes
those who are not capable of having a conscience, altruism,
and good social virtues. Give it time (how much?) and social
selection will work, those in favor would say, possibly.

The assumption that Boehm makes is that modern
human society began 45,000 years ago when abundant
artistic depictions, skillful ornaments, inventive tools and
weapons, and elaborate burials all made their appearance

in Western Europe. But this date is far from being etched
in stone. Archaeologists, anthropologists, and scholars in
related fields acknowledge that the antecedents for mod-
ern behavior began much earlier and can even be traced
to at least 200,000 if not earlier (McBrearty, 2007). Evi-
dence for human group sharing and for sophisticated cog-
nitive modernity, even if not so voluminous, has been
around for a very long time, and probably originated in
Africa. In evolution, nothing begins one bright day, not
even behavior; there are always precursors, always ante-
cedents and this should make us want to consider which
brain areas and neural systems are linked to moral behav-
ior (Zaidel and Nadal, 2011).

Analyzing moral behavior from an evolutionary perspec-
tive, as Boehm has done, is critical if we are to understand
why we have morality, and that is the reason his book is so
important. Philosophical, religious, political, and social sci-
ence discussions alone are not adequate. However, what is
not addressed in the book is the fact that the human brain
controls much more than morally related functions, namely
hormones and neurotransmitters that influence mood and
thus socially negative behavior, motivating behaviors con-
trolled by brain pathways linked to various socially de-
structive addictions, and complex cognition that can go
haywire in mental illnesses or even in degrees of ‘‘normal’’
behavior. All these are confounding factors in explaining
moral acts as we try to comprehend how those behaviors
that we call moral enhance the functioning of society.

I would recommend this book to anyone interested in
exploring and discussing the evolutionary take on human
morals. Boehm has done so with excellently clear and
engaging writing style. A broad range of topics is
addressed in depth. The book challenges the reader to con-
sider the deep roots of morality and its purpose in human
life, and in so doing takes the reader past the usual
forums in which morals are discussed.
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Aggression, Advances in Genetics, Volume 75. Edited
by Robert Huber, Danika L. Bannasch, and Patricia
Brennan, x 1 296 pp. Boston, MA: Academic Press
(Elsevier). 2011. $161.00 (cloth).

One of the most longstanding scientific feuds is the ‘‘na-
ture vs. nurture’’ debate, wherein genetic explanations of
human behavior have been pitted against environmental
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perspectives. Until relatively recently, these two explana-
tions were viewed as mutually exclusive, wherein either
human behavior was shaped solely by genetic factors or
only by environmental factors. A range of sociopolitical
factors were largely responsible for pushing most research
to examine only the environmental contributors, espe-
cially when it came to studying the causes of antisocial
phenotypes, such as violence, aggression, and criminal
behaviors. During the past couple of decades, however,
there has been a rapidly growing body of research reveal-
ing that virtually all human phenotypes, including antiso-
cial ones, are the result of a complex arrangement of
genetic and environmental factors.

The collection of papers compiled in Aggression, Advan-
ces in Genetics builds upon and extends this body of
research by pulling together a wide range of interdiscipli-
nary experts on the genetic causes of aggression. This vol-
ume is organized in a series of 10 chapters, each of which
tackles a different aspect of the link between genetics and
aggression. In Chapter 1, Robert Huber and Patricia
Brennan provide an overview of aggression, including the
different types of aggression and the various approaches
that have been used to study it. They then proceed to dis-
cuss the organization of the volume by quickly introducing
each chapter.

The guts of the book begin with Chapter 2 wherein Pat-
rik Lindenfors and Brigitta Tullberg discuss the evolution-
ary underpinnings to aggression by focusing directly on
the process of sexual selection. This chapter is followed up
by Chapter 3 that discusses the fascinating topic of signal-
ing aggression. In this chapter, Moira van Staaden,
William Searcy, and Roger Hanlon cover a great deal of
research on signaling aggression in various animals,
including a discussion of signaling aggression in humans.
Chapter 4, authored by Ivan Chase and Kristine Seitz,
discusses dominance hierarchies, with a direct focus on
the association between the formation of such hierarchies
and aggression. In Chapter 5, Donna Maney and James
Goodson provide a thorough overview of the literature on
the neurochemical and genetic foundations to aggression
in songbirds. Kyle Gobrogge and Zuoxin Wang follow this

chapter by focusing on the genetic architecture of aggres-
sion in the Prairie Vole in Chapter 6 of the volume.

Although the first six chapters of the book examine
aggression in both human and non-human animals, the
last four chapters of the edited book have a direct focus on
human aggression. In Chapter 7, Rachel Yanowitch and
Emil Coccaro focus on how neurochemistry, including neu-
rotransmitters, might contribute to aggression in humans.
Catherine Tuvblad and Laura Baker follow this discussion
in Chapter 8 by exploring the role of genetics and gene–
environment interactions in the etiology of aggression.
Chapter 9 of the volume, written by Jamie LaPrairie,
Julia Schechter, Brittany Robinson, and Patricia
Brennan, examines how perinatal risk factors, via their
effects on fetal brain development, can act as a predispos-
ing factor to aggression. Chapter 10, the last chapter in
the volume, written by Benjamin Nordstrom and a cast of
coauthors, provides an overview of the emerging field of
neurocriminology, including a detailed discussion of some
of the key findings to surface from this line of research.

Overall, this is a top-rate edited volume that covers a lot
of issues related to the association between genetic factors
and aggression. This is precisely the type of volume that is
needed—one that includes contributors from a range of dis-
ciplines and that tackles controversial issues in an honest
way—to advance what is known about the etiological
mechanisms of aggression. Against this backdrop, Aggres-
sion, Advances in Genetics should be required reading for
any student, scholar, or researcher who is seriously inter-
ested in understanding the causes of aggression.
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