
Mechanisms of Animal Behavior: Recent Work and Theories 

Reading assignments for courses in 
animal behavior can be something of 
a nightmare for the teacher, the stu- 
dent, and the librarian. Journals from 
several disciplines must be brought to- 
gether, often from different libraries. 
Even the advent of inexpensive copy- 
ing machines cannot alleviate the strain 
on students of lining up for a hurried 
reading of several reprints that are on 
1-hour reserve. A solution to this 
problem is the book of collected read- 
ings or invited essays. For one reason 
or another, however, these often do 
not suffice. Sometimes they are too 
short, sometimes too narrow or eclec- 
tic. 

The ideal collection would balance 
theoretical considerations against actual 
results in a variety of subjects. For a 
course concerned with the mechanisms 
underlying animal behavior, the only 
book hitherto approaching this ideal 
has been the excellent symposium vol- 
ume Physiological Mechanisms in 
Animal Behavior, published in 1950 
by the Society for Experimental Biol- 
ogy (S.E.B.). But this book has some 
serious deficiencies-in physiological 
psychology for example; also the re- 
lationship between hormones and be- 
havior is hardly mentioned-and a lot 
has happened in the last 15 years. 

The S.E.B. volume originated as a 
symposium. Given free access to the 
behavior literature, a collection such 
as this one, Readings in Animal Be- 
havior (Holt, Rinehart, and Winston, 
New York, 1965. 592 pp., $12), should 
achieve more complete coverage. The 
editor, Thomas E. McGill, has gone a 
long way toward this ideal, with 55 
papers arranged under seven headings: 
Introductory Readings; Behavior Gen- 
netics; Neural, Hormonal, and Chemi- 
cal Control of Behavior; Development 
of Behavior, Critical Periods, and Im- 
printing; Sensory Processes, Commu- 
nication and Orientation; Learning and 
Motivation; and Social Behavior, Ethol- 
ogy, and Evolution. Generous space 
is given for several authorities to speak 
their minds on questions of theory and 
tactics. Ethology gets a prominent 
hearing in reviews by Hess, Thorpe, 
Hinde, and Tinbergen. Two well-known 
papers by Beach chastise comparative 
psychologists for not being compara- 
tive and question the value of the con- 
cept of instinct. They move toward a 
synthesis of ethological and psycholog- 
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ical viewpoints and set the tone for 
much that follows. 

The value of juxtaposing theoretical 
discussions and presentations of experi- 
mental results is well illustrated in the 
section on behavior genetics. Hirsch and 
McClearn set the scene by reviewing 
the history of the neglect of genetic 
considerations, particularly in behav- 
ioristic psychology. Several papers then 
demonstrate genetic contributions in do- 
mestic mouse strains to variation in 
such behavior as susceptibility to audi- 
ogenic seizures, alcohol preference, ex- 
ploration, wheel running, and copula- 
tion. These studies are largely con- 
cerned with establishing for behavioral 
traits the validity of genetic principles 
already worked out for morphological 
characters. It remains to be seen 
whether behaviorists need to develop 
new genetic theories. Otherwise the 
most exciting developments are likely 
to come from genetic approaches to 
other types of problems such as those 
that arise in studies of motivation or 
of ethological isolating mechanisms. 

The history of exchanges between 
behavioral research and physiology is 
longer than that between genetics and 
behavioral research, and the interplay 
between experiment and theory is also 
more intricate. Papers by Brown and 
Hunsperger and by Delgado show how 
behavioral insights can illuminate the 
interpretation of brain stimulation ex- 
periments. Hormonal factors in the 
control of reproductive behavior are de- 
scribed in three beautifully complemen- 
tary papers. The late W. C. Young 
and his colleagues review the effects 
of perinatal testosterone on the orga- 
nization of sexual behavior. Aronson 
considers the apparent independence 
from hormonal control of reproductive 
behavior in some species. Lehrman and 
his associates relate one phase of their 
developing story on hormonal con- 
tributions to avian reproductive be- 
havior. Not the least valuable part of 
such papers is the introduction to tech- 
niques, sometimes exquisitely precise as 
in Dethier and Bodenstein's paper on 
the physiology of feeding behavior in 
flies. New frontiers in brain chemistry 
and behavior are broached in two pa- 
pers-one by Krech, Rosenzweig, and 
Bennett, and the other by Davis and 
Miller. 

The interaction of exogenous and en- 
dogenous factors in behavioral develop- 

ment is the subject of ten papers. 
Schein and Hale and Moltz and 
Stettner consider effects of early experi- 
ence on bird behavior, but most of the 
papers are concerned with mammalian 
development. Genetic and environmen- 
tal effects, pre- and postnatal, on the 
emotionality of rats are explored by 
Levine, Broadhurst, and Thompson. 
King considers methodological prob- 
lems that arise in this work. Scott's 
review of the importance of critical 
periods in behavioral development is ac- 
companied by copies of his ensuing 
correspondence with Schneirla and Ros- 
enblatt, as well as by the latter au- 
thors' own paper on the development 
of social bonds in ants and kittens. 
With the articles by Denenberg on 
critical periods of development in rats 
and by Mason and Harlow on the be- 
havior of socially deprived rhesus mon- 
keys, this group of papers illustrates 
nicely a coherent program of research, 
one of the aims of the editor in com- 
piling the book. 

Integration of the disciplines of ani- 
mal behavior and physiology is particu- 
larly complete in the area of sensory 
physiology, as Wells shows in his re- 
view of the sensory abilities of the 
octopus. Some of the more spectacular 
behavioral achievements of animals, 
such as echolocation by bats and por- 
poises, described by Griffin, Webster 
and Michael, and by Kellogg, and the 
homing abilities of salamanders and 
birds, demonstrated by Twitty and 
Matthews, challenge our understanding. 
The abilities of the honey bee to orient 
by celestial cues and to communicate 
the position of food sources, reviewed 
by von Frisch and Lindauer, were 
frankly disbelieved by a generation of 
biologists. The sensitivity of electric lo- 
cation discovered by Lissmann in fishes 
strains the imagination. Roeder and 
Treat's demonstration that moths can 
detect and avoid the sounds of bats, 
and several of the other studies re- 
printed here, have led directly to re- 
examination of the physiological capa- 
bilities of receptors and a reappraisal of 
how they operate. 

The last two sections are on learning 
and social behavior, and these sections 
seem the least satisfactory. Perhaps they 
lack the impact of a body of recent 
work organized around a common point 
of view. Bitterman, the Warrens, Dews, 
and the Brelands develop their rationale 
for pursuing the comparative study of 
learning abilities, and present examples 
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of interspecific variations. Butler and 
Woolpy, and Thompson explore the 

types of visual stimuli, social and other- 
wise, that are rewarding to cockerels 
and monkeys. McConnell's well-known 
paper on memory transfer through can- 
nibalism in planarians is reprinted. As 
an example of learning in a naturalistic 
context that has evolutionary implica- 
tions, the Browers demonstrate stimulus 
generalization in avoidance learning by 
toads. Having learned to avoid bumble- 
bees, toads also refrain from feeding 
on robber flies, which have evolved as 
harmless mimics of the bumblebee. Still 
further removed from psychological 
learning theory is Hinde's critical re- 
view of the energy motivation models 
of Freud, McDougall, Lorenz, and Tin- 
bergen, which perhaps would have been 
better placed in the introductory read- 
ings. 

The section on social behavior, ethol- 
ogy, and evolution is prefaced by 
Scott's discussion of social organization 
and processes of socialization. King 
writes on interspecific competition be- 
tween deermice and a strain of domestic 
house mice, Shaw on the development 
of schooling in fishes. Dilger's study 
of captive love birds serves well to in- 
troduce methods of observing and de- 
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Machine Data Processing and Plant Taxonomy Machine Data Processing and Plant Taxonomy 

A few years ago we were told that 
the handwriting was on the wall; some 
even saw it: "Taxonomy by the num- 
bers!" Among biologists today, despite 
widespread distaste for even simple 
mathematics, fear of sacrificing indi- 

viduality to bureaucracy and technolo- 
gy, and suspicion of change per se, its 
instruments and advocates, there is an 
accelerated conversion to the belief that 
electronic processing of numerically 
coded data can contribute to the solu- 
tion of taxonomic problems to such a 
degree that to ignore or disregard it is 
unthinkable. Even those who reject ma- 
chines as a partner in making taxo- 
nomic decisions (a baseless fear of dis- 
placement, or a well-based fear of 
"speed-up"?) must admit that primitive 
filing and indexing methods are no 
longer capable of storing and retriev- 
ing the vast amount of biographic, 
bibliographic, biogeographic, and 
nomenclatural data necessary to docu- 
ment taxonomy. In the Index Nomi- 
num Algarum being prepared at Berke- 
ley, the diatom genus Navicula is rep- 
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