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PREFACE

The aim of the revised edition, like that of the first edition, is to
make available to the college student and to the general reader in-
vestigations which are representative of the modern experimental
treatment of important psychological topics. The title Recent Experi-
ments in Psychology means that the book is designed to reflect con-
temporary trends in the science. However, not every experiment
reported is recent in the sense that it has been performed within the
last decade.

The investigations reviewed have been selected on the basis of their
psychological importance and of their value and interest to the student.
In general, each chapter includes an introductory section designed to
orient the reader to the topic under consideration, a review of one or
more pertinent experiments on the problem, and a concluding dis-
cussion in which the experimental results are interpreted from the
viewpoint of their theoretical significance and of their application to
problems of everyday intcrest. Only two chapters, XI and XIX,
present material that is not chiefly or primarily experimental in nature.

All the experiments in this book are presented in a manner designed
to make their aims, methods, results, %1 ipjerpretation as clear as
possible to the student who is ndt* te®ifically’ prepared to read the
experimental literature in its original form. For this reason it has
been necessary to make many changes in the terminology employed
by the original author, to define terms possibly unfamiliar to the
student, to amplify the descriptions of the methods used in the various
experiments, to present the results in somewhat simplified form, and
to include appropriate illustrative material. Hence, no chapter is
in any sensc a verbatim reproduction of the articles or books on which
it is hased. In order to bring the chapters to a convenient reading
length, sections of the original experimental reports have been deleted
or greatly condensed in certain cases. However, the reviewers have
been careful to present with accuracy the factual material of every

v



vi PREFACE

experiment. It is only in the theoretical interpretation and applica-
tion of the data, cspecially in those chapter sections entitled ‘“‘Intro-
duction” and “Discussion,” that the reviewers may at times have
differed from the original author.

Of the chapters in the first edition, seven have been reproduced with
only minor changes. Twelve other chapters have been retained but
have been extensively revised, especially with regard to the inclusion
of additional experimental material and, in several cases, the substitu-
tion of more recently reported experiments for those described in the
first edition.

In addition, the revised edition contains seven entirely new chapters
which deal with the following topics: belief in mysticism among college
students, the perception of obstacles by the blind, conflict and experi-
mental neurosis in cats, the value of organization for retention and
transfer, the perception of the vertical in space, projection and the
Thematic Apperception Test, and the opinion-poll technique.

The revised edition reflects various trends in psychological interest
and research which have become conspicuous since the first edition
was published. Among these are the extensive experimentation in
the field of perception which originated in connection with the necessi-
ties of the Second World War; concepts of an organizational or Gestalt
nature, which are related to the current interest in perceptual prob-
lems; the ‘‘dynamic approach,” which is associated with the increasing
emphasis now being placed upon clinical psychology; and the expansion
of research in social psychology as exemplified especially by the opinion-
poll technique. However, the present reviewers, though giving heed
to these contemporary trends, have not committed themselves in their
selection of chapter topics and experiments to any single systematic
theory or type of interest.

For permission to use the articles reviewed in this book, the re-
viewers wish to express their indebtedness to the respective authors
and to the following publishers and journals: The American Journal
of Psychology, American Medical Association, American Psychological
Association, Archives of Psychology, The British Journal of Psychology,
Columbia University Press, Harper & Brothers, Paul B. Hoeber, Inc.,
Dr. Carl Murchison, W. W. Norton & Company, Rockefeller Institute
for Medical Research, Springer-Verlag, Teachers College (Columbia
University) Bureau of Publications, The University of Chicago Press,
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University of Wisconsin, U.S Government Printing Office, The William
Alanson White Psychiatric Foundation, The Williams & Wilkins
Company, and the Wistar Institute of Anatomy and Biology. For
certain illustrative material the reviewers are also indebted to the
estate of Dr. A. A. Brill, Harvard University Press, Dr. C. V. Lyons,
Popular Science Monthly, and W. B. Saunders Company.

THE AUTHORS

New Yorg, N.Y.
May, 1950
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CHAPTER 1

A STUDY OF ATTITUDES TOWARD MYSTICISM AMONG
COLLEGE STUDENTS

INTRODUCTION

It is a well-known fact that popular interest in occult subjects such
as “spiritualism’ and ‘“telepathy’ is considerable at all times. It is
also well known that such intcrests are likely to increase markedly
when people feel fearful and insecure under social tension, as in wartime
or during a period of major economic crisis. This tendency is not ex-
plained by ascribing it to “ignorance,” a term which is often as mean-
ingless and vague to the psychologist as “laziness.” For beliefs in the
occult may be held with cqually uncritical credulity by people in all
walks of life and by the educated as well as by the uneducated. The
list of believers includes eminent physicists and physicians, and
occasionally even college professors, as well as other types of ordinary
and extraordinary citizens.

It is beyond the scope of this chapter to attempt to account for the
persistence of such beliefs in an *‘enlightened modern world,” or for the
fact that they occasionally swell to the proportions of a major fad. We
are concerned with the fact that “evidence” favoring the occult (z.e.,
the mysterious, thc unknowable) is often presented as though it were
“scientific,” although the conditions under which it was obtained are
scarcely comparable to the controlled situations of a scientific investi-
gation. We are also interested in the frequency with which “mystics”
encourage their audiences to believe that occurrences which baffle their
understanding and secem to defy any attempt at direct explanation are
truly occult and ‘‘beyond the limits of scientific explanation.” Writers
such as Houdini,' Thurstone,? McComas,? and Dunninger,* who were

! Houdini, H. A Magician among the S pirits  New York, Harper, 1924,

2 Thurstone, H 400 Tricks You Can Do. Garden City, Blue Ribbon Books, Inc.,
1940.

3McComas, H. C. Ghosts I Have Talked With. Baltimore, Williams & Wilkins, 1935.
¢ Dunninger, J. Inside the Medium’s Cabinet. New York, Kemp & Co., 1935.

1



2 RECENT EXPERIMENTS IN PSYCHOLOGY

themselves eminent performers of the “most perplexing mystical
demonstrations” but who claimed no supernatural powers and, on the
contrary, were interested in exposing fraud and chicanery in their field,
have offered illuminating discussions of such problems  So, too, have
many psychologists.! Honest masters of the occult craft have shown
very clearly in their writings how fraudulent tricksters sct out to baffle
and amaze the public with their extravagant claims for supernatural
powers and for the production of “inexplicable” mysteries. IFrom
such objective treatments of the matter, the reader has an opportunity
to understand more adequately many practices of mediums and other
occultists. For example, the reason why they insist upon performing
in darkness or in very dim light when “materializing spirits’’ may not
be due so much to the alleged preference of ghosts for faint light as to
the need for providing conditions under which a skilled performer may
carry out, unobserved, certain ‘“critical’’ actions such as manipulating
a microphone to shift “spirit”’ voices about the room, or presenting
“spirit’’ faces by the adroit use of a long, collapsible rod.

However, the fact is that occult phenomena have a great fascination
for many people. This attraction is based upon a variety of motives,
often involving a desire to satisfy some intense need of the individual
(e.g., to communicate once more with a dead son or hushand and to be
assured of his happiness). Popular gullibility regarding the occult is
fostered and increased by various groups and individuals in our culture.
As McComas points out, psychic research societies contribute to the
wide acceptance of occult beliefs by their frequent tendency—in all
sincerity, as a rule—to publicize only those observations which they
regard as ‘“‘positive’” evidence for occult phenomena, and which there-
fore tend to encourage a belief in spiritism. More important by far,
however, are those individuals who find it financially profitable to ex-
ploit popular interest in the mysterious and the obscure. Lee Steiner
in her well-known book, Where Do People Take Their Troubles?* de-
scribes and exposes a great variety of these ingenious and unscrupulous
tricksters and shows how they are able to inveigle countless thousands

! For example, Jastrow, J. Fact and Fablein Psychology. Boston, Houghton Mifflin,
1900.

————-.  The Betrayal of Intelligence. New York, Greenberg, 1938.

2 Steiner, Lee R.  Wiere Do People Take Their Troubles? Boston, Houghton Mifflin,
1945.
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of ignorant or emotionally unstable persons into becoming their
“clients” or ‘“patients.”

These mind readers, spirit invokers, and the like often make a prac-
tice of stimulating public interest and gullibility in their claims by
giving public performances which vastly impress many of the people
who attend them. In order to illustrate the kind of demonstration
which may be presented to the witness or audience in such instances,
and also to obtain some insight into the attitudes of university students
toward occult interpretations of the occurrences, there follows a report
of a public showing of “occult phenomena’ in which the audience was
composed of undergraduate students in psychology.

A CLASSROOM DEMONSTRATION OF “PSYCHICAL PHENOMENA'!

A few years ago an interesting test was carried out in a lecture class
in psychology at a prominent American university. This test was
planned and staged by two instructors who had been surprised at the
number of students in their clementary courses who reported in all
seriousness that they visited mediums, took their personal problems to
the Ouija board for solution, or who at least expressed a sympathetic
attitude toward belief in the occult although disavowing any active
participation in such practices. Iurthermore, the instructors sus-
pected that among those students who expressed a serious interest in
the occult there might be many who would require little further “evi-
dence” to bring them into the category of “believers.” When opinions
were asked for in class, only a few students expressed outright
skepticism about occult beliefs; moreover, the reasons they gave for
their incredulity were often unclear and vague, however confidently
they were expressed.

The instructors decided to present to their classes a special program
which would open for discussion the general problem of occult beliefs
and their basis, would demonstrate the power of group suggestion for
the acceptance of presumably occult performances (as in theater or
séance situations), and would also offcr a lesson in the need for careful
evaluation of the facts underlying so-called “psychical” phenomena
before such phenomena are accepted as evidence for mystical beliefs.

! Adapted from Marcuse, F. L., and M. E. Bitterman. A Classroom Demonstration

of “Psychical Phenomena.” Journal of Abnormal and Social Psychology, 1944,vol. 39,
pp. 238-243.
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In other words, it was hoped that by using the methods of leading pro-
fessional exposers of charlatanism (such as Thurstone, Houdini, Dun-
ninger, and McComas), the students might be helped to take a more
objective attitude toward such phenomena and to acquire a better in-
sight into the difference between valid and seeming evidence.
In effect, the aim was to develop a better understanding of
the techniques of deception to the end of learning how to avoid being
hoodwinked.

Accordingly, the following program was presented to an introductory
lecture class of 171 undergraduate students in gencral psychology, at a
point near the beginning of the course. Without any explanatory
announcement of the real purpose, the students assembled for a regular
class meeting were presented with the situation to he described.

Tne LECTURE

First, the regular lecturer in psychology presented a purportedly
serious discussion of psychical phenomena. Speaking slowly at a pace
which permitted detailed note taking, he offered a predetermined set of
pseudoscientific statements and suggestions, using 10 minutes in this
way to “prepare the ground” for the main demonstration. In sub-
stance, the lecturer informed the class that he had been fortunate
enough to work with Doctors A and B, who were pioneers in the ficld
of psychical phenomena and who were the first really to put this type of
work on a scientific basis. He decried the lack of understanding and
appreciation of such work which is manifested by most modern writers
in psychology and pointed out that any innovation in scicnce must
mect inevitably with opposition. The speaker than sclected the prob-
lem of mental telepathy for special consideration. He defended the
position that a good dcal of the confusion now current about this topic
in psychology was based upon a failure to realize the importance of in-
dividual differences in the capacity to “receive” telepathic emanations
and upon the general ncglect of evidence that tclepathic capacities
have a recal physiological hasis.

The latter point was then elaborated in terms of a discussion of
(alleged) evidence from electroencephalography! and extended to a

! Electroencephalography is the study of the electrophysiology of the cerebral cortex,

involving especially the analysis of the patterns of electrical activity in the brain which
are commonly termed “brain waves” (sce Chap. XII).
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somewhat detailed consideration of the probable importance of in-
dividual differences in the thickness of various layers of the cerebral
cortex for telepathic receptiveness. Here the presentation was made
in measured tones, with liberal reference to complicated diagrams for
illustration of the main points. Then, with every appearance of con-
fidence, the lecturer offered a general hypothesis to account for tele-
pathic capacitics, along the lines of an analogy between telepathic
occurrences and clectrical circuits. He stated that “‘senders” of tele-
pathic messages show more intense ‘‘hrain waves,”” and that, as com-
parcd with nontelepathic individuals, both *‘senders’™ and “receivers’
of such messages have thicker cortical layers and therefore offer a de-
creased resistance to the passage ol these waves. This analysis was
followed by the presentation on the blackboard of the physical formula
relating resistance to the diameter of the electrical conductor. 1t was
also stated that, as one might expect from the greater quantity of cor-
tex which “‘telepathists’ have been proved to possess, they are found
to he superior in intelligence. Finally, it was pointed out that skep-
tics commonly tend to be irreligious and often are atheists or agnostics.
This last remark was designed, obviously, to help create an atmosphere
in which students who might be inclined to heckle cou'l not do so ex-
cept by associating themselves with a socially disappro ed group.

The student audience was now in psychological readiness for the
demonstrations themselves.

THE DEMONSTRATIONS

The lecturer ended his introductory remarks by announcing his in-
tention to experiment with various psychical phenomena under ““con-
trolled laboratory conditions”” and asked the students to judge for
themselves the adequacy of the evidence to be presented. He stated
as his only requirement that they remain quiet and ask no cuestions
until the experiment was finished.

Tests of Telepathic Communication. To introduce the ‘“demon-
stration’ of telepathy, the lecturer modestly admitted that he himself
possessed some ability as a ‘“‘sender” and thereupon presented Mr. C
as one of the two persons on the campus known to have ability as a
“receiver.”

After C had left the room, four students were selected at random and
each was asked to write some number between 1 and 25 on the black-
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board. The four numbers obtained were then averaged on the board,
after which the entire set of figures was thoroughly erased. Mean-
while, not a word had been spoken by any participant. This opera-
tion completed, a student selected at random from the class was asked
to bring C, the “receiver,” back into the lecture room. The lecturer
(“sender”), holding in one hand an object which he called a “psychic
bulb,” then stood face to face with C, the “receiver,” in full view of the
class and only 2 feet from the front row of students. The two demon-
strators then gazed intently at the *‘psychic bulb.” After several
seconds C called out a number, which proved to be the correct one.

As a further test of the lecturer’s telepathic ability, heavy envelopes
and white cards were passed out at random to various members of the
class with the request that these students write questions about the
future on the cards, then carefully seal the cards in the envelopes with-
out showing the contents to anyone. The lecturer, now operating as a
“receiver,” announced his willingness to attempt to rcad and answer
the questions sealed in the envelopes. The envelopes were collected
from the class by C, who passed them to the lecturer in full view of the
class. The lecturer then proceeded to pick up the sealed envelopes
one by one and ‘“discern” the contents of each without opening it.
This he did by pressing each one of the heavy, sealed envelopes in its
turn to his forehead and keeping it there until he had “read” and an-
swered the question. Then and only then did he open the particular
envelope to confirm the “reading,” and the writer of the question in
hand was asked to state whether his question had been correctly
revealed. In this manner the questions were “‘read’ in succession, all of
them correctly as it proved, and “answers’’ were given to them. Then
members of the audience were free to examine the cards and envelopes,
to satisfy themselves (as the lecturer explained) that there had been
no trickery.

As an experiment in “long-distance telepathy,” a committee of stu-
dents designated by the class was asked to select some one playing
card from a standard 52-card deck. After having been told their
choice, the lecturer stopped in quiet concentration for a few seconds,
as if to transmit this knowledge to a distant ‘“‘receiver,” and then re-
quested another class committee to phone “Miss Dwight” (described
as a known “receiver’’ of ability) at a specified number and ask her to
name the card. The committee carried out these instructions to the
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letter and returned with the announcement that Miss Dwight had cor-
rectly identified the card, which had been the eight of diamonds.

While the class committee was telephoning Miss Dwight, the lec-
turer asked another member of the class to think of the last name of a
friend, then to write a list of nine names in which the friend’s name was
“buried.”” When the list was handed back to the lecturer he looked in-
tently at it, concentrated for a time, and then announced the friend’s
name, correctly

An Attempt at Materializing Spirits. The lecturer then announced
the last and most difficult test, an attempt to materialize (i.e., to sum-
mon into visible form) one of the guiding spirits which commonly
appear to aid mediums in their effort to communicate with the de-
parted. The class was first asked to concentrate upon the lecturer,
who was to attempt the materialization. The room was then
darkened. After an interval of about one-half minute the lecturer in-
quired whether anyone could see anything. Several members of the
class reported sceing ‘“‘something ghostly.” The lecturer than sug-
gested that more “power” might help those who had not succeeded and
asked the class to sing “The Battle Hymn of the Republic.” During
the singing, other students in the class exclaimed that they now saw a
“ghostly face.” A few seconds thereafter the room lights were turned
on, and the demonstration was ended.

(C1.Ass REACTIONS TO THE DEMONSTRATIONS

Immediately after the conclusion of the “experiments,”” the lecturer
asked the class the following question: “On the basis of the evidence
presented, how many of you are now convinced of the reality of psychic
yhenomena?” By a show of hands, 70 per cent of the class of 171
students answered this question in the affirmative. A special question-
naire on “before and after” attitudes' was then passed out, the results
of which will be presented later in this chapter.

After all the students had indicated their attitudes on the general
question and had answered the written questionnaire, the lecturer an-
nounced that the entire set of demonstrations was a hoax and that the
so-called “experiments’” were mere trickery. This statement was
followed by “an embarrassed silence,” after which there was a mount-
ing tide of laughter. Requests for information about the ways in

1 For a definition of “attitude” see footnote on p. 385.
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which the various tricks had been performed were denied in order (as
the lecturer explained) to promote good retention of the demonstra-
tions and their significance.

To emphasize the frequent success of trickery in such matters, the
lecturer than delivered a concise discussion of the general problem of
psychical phenomena, the anecdotal nature of the evidence presented
by most individual witnesses of such phenomena, the role of bias and
“faith” in distorting observations, and some of the many types of dc-
ceptive techniques frequently employed by frauds and sharpsters.
However, the students were left to their own resources to explain how
the specific tricks used in their class demonstration had been worked.

THE POSTDEMONSTRATION TEST OF “BEFORE AND AFTER’ ATTITUDES

No tests of attitudes were made before the lecture and demonstra-
tions were presented, in order to avoid arousing suspicions as to the
purpose of the demonstrations or any doubts of their being “genuine
experiments.’”

After the demonstrations had been completed, and before the lec-
turer announced that the class had been subjected to a series of hoaxcs,
each member of the class, as has heen said, was presented with a ques-
tionnaire designed to obtain further information concerning the eflec-
tiveness of the “experiments.” In this questionnaire, each student was
asked to indicate whether his attitude had been one of belief, uncer-
tainty, or disbelief toward “psychical phenomena’ before the lecture
and experiments, and what it was immediately after the experiments
(i.e., before the lecturer exposed the hoax). The results for the 171
students are presented in Table I.

It will be noticed from Tabhle I that the increase in the number of
“believers” and the decrease in the “uncertain” group before and after
the demonstrations were statistically significant, but that the number
of ‘“disbelievers” did not change to a significant extent. As noted
above, considerably more than half of the students had raised their
hands to indicate beliefl when asked for a verdict directly after the
“experiments’’ had been finished. However, a show of hands is usually
an unreliable indication of individual opinions, since it is obviously in-
fluenced by suggestion. It is probable that many of the students who
raised their hands as registering “belief” responses later settled upon a

1 The investigators believe that the procedure adopted actually had the effect of mini-
mizing the obtained differences (i.e., belief before and after the tests).
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response of ‘“‘uncertain” in the questionnaire. It is clear from the
table, however, that the demonstrations had the efiect of producing a
significant increase in the direction of acknowledged belief in the reality
of psychical phenomena.

Tasie I
Attitudes of the Students toward Psychical Phenomena before and after the Lecture and
“Experiments”
(N =171)
Before After *“‘ex- Critical
Attitude lecture, periments,” ratiol
per cent per cent
Belief . 15.8 42.7 5.7
Uncertainty 50.1 37.4 3.6
Disbelief . 28.1 19.9 1.8

1 The cratacal  1f10 15 o statistical measure of the significance of a difference between two sets of results
(eg, per cent belief before and after the “experiments’™ The formula for obtaining this value is
Diff./S E g, sy , which represents the difference between the groups (1 e, between their arithmetical averages,
o1 their percentages as in the present case) divided by the standard error of the difference  1f a critical ratio
of 3 or more 15 obtamed between the groups, the probability that a similar difference would be obtained mn a
repetition of the experiment 1s indicated to be virtually 100 per cent, and the difference 15 considered signifi-

cant,

The results given in Table 11 show the changes occurring within each
of the three original attitude groups, that is, the shifts in attitude which
occurred after the demonstrations among those initially expressing be-
lief, those expressing uncertainty, and those expressing disbelief. It
will be noticed, first of all, that—as the data in Table I also indicate—
most of the changes in attitude were in the expected direction; that is,

TABLE II

Attitude Changes (after the Demonstrations) among Students Holding Given Aititudes before
the Program

Attitude after demenstrations

Atlitude before lecture Belief Uncertainty | Disbelief | Total change
and demonstrations e

Num-| Per |Num-| Per | Num-| Per | Num-| Per
ber | cent | ber | cent | ber | cent | ber | cent

Belief (N = 27) . 21 77.8 4 14.8 2 7.4 6 22.2
Uncertain (N = 96) 44 | 45.8| 39 | 40.7 13 13.5| 57 | 59.3
Disbelief (N = 48) 8 16.7 21 43.8 19 39.5 29 60.5

Total 73 64 34 92
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40.7 per cent of those originally uncertain expressed belief after the
demonstrations, and 60.5 per cent of those who said that they had been
disbelievers shifted either to uncertainty (43.8 per cent) or to belief
(16.7 per cent). However, some changes in the opposite direction
occurred. Of those who said they had been believers before the demon-
strations, 14.8 per cent changed to uncertainty and 7.4 per cent to
actual disbelief; and of those who had been uncertain, 13.5 per cent
finally expressed disbelief.

The experimenters interpret these changes toward a more skeptical
attitude to mean that a few of the originally believing or uncertain sub-
jects became less credulous because they were sufficiently acute to sus-
pect the lecturer’s purpose. 1n addition, 39.5 per cent of those who
were originally disbelievers remained fixed in that opinion. It is prob-
able that these students either guessed the aim of the demonstrations
or were so convinced beforehand of the fraudulent character of tele-
pathic and related phenomena that the “evidence’ provided by the
lecturer was insufficient to change their attitude.

DiscussioN

The marked increase which occurred in the number of “believers,”
at the expense not only of the ‘“‘uncertain’ but also of the “disbelief”
group, may be attributed to the convincing character of the lecture and
demonstrations. University students as a group presumably rank
fairly high in the general population in their ability to exercise a criti-
cal attitude toward new evidence; yet the results indicate that large
numbers of students were ‘“‘taken in”’ by these proceedings. This out-
come indicates the great force of social suggestion and of prestige (here
of the lecturer in psychology) in modifying attitudes—in this study,
toward belief in the occult.

The fact that as a group the original belicvers were changed least of
all is not surprising. For most of them, the classroom experience was
satisfactorily perceived and understood in accordance with their exist-
ing uncritical attitudes, a familiar result in social psychology,' and few
of them seem to have been made suspicious. In contrast, the initial
disbelievers, as a group, shifted much more, changing in the direction of
uncertainty and even of belief. In this investigation, attitudes of belief

! Murphy, G., L. B. Murphy, and T. M. Newcomh. Experimental Social Psychology.

New York, Harper, 1937.
Sherif, M. An Outline of Social Psychology. New York, Harper, 1948,
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in the reality of psychic phenomena appear to have been more stable
and persistent than attitudes of disbelief.

It is quite probable that the attitudes of disbelief might have been
less readily changed had they been based upon dependable knowledge
and upon understanding of some of the ways in which such “tricks”
arc performed. The citizen who knows that “mind readers’’ often have
excellent and extensive card-index systems of information about prom-
inent members of the community, especially about confirmed
“belicvers” and regular clients of mediums, crystal-gazers, fortunetel-
lers, astrologists, and the like; or that such “psychic” gentlemen often
employ astute “spotters’ to listen in on lobby conversations before the
show and during intermissions, is put on his guard when he attends a
performance. He is then likely to think of other explanations than
“telepathic waves’’ when his friend’s name is announced from the stage
and startling personal information about him is given. If he knows
that mediums have many highly complicated and skillful techniques
for the “materializing of spirits,” which are not readily discerned by
novices and outsiders and are generally guarded closely as valuable
professional secrets, he will be less gullible during a séance with its at-
mosphere of darkness and soft music and its ‘“‘spirit voices.”

The tendency to conclude that something which cannot be explained
on the hasis of onc’s available knowledge is altogether “inexplicable”
is understandably strong in pcople who lack an adequate education in
the methods of science and is not always absent among the scientists
themselves, particularly when they are concerned with problems out-
side their own special fields. Few people are sufficiently well
acquainted with the facts and psychological principles of “‘occultism”
to penetrate the deceptions of a practiced performance by masters of
the craft. Readers of this chapter will appreciate the weight of the
foregoing statement more fully if they, like the subjects of the experi-
ment, will attempt to work out their own explanations of how each of
the “tricks’” was performed.!

One significant sequel to the demonstration should be mentioned.
Within a few days after the investigation had ended, the two experi-
menters learned that a rumor was current on the university campus to
the effect that they had carried out their lecture and demonstrations
as a means of indicating their actual belief in the reality of “psychic”
phenomena, a belief which the university authorities would not permit

VThe solutions are given at the end of this chapter.
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them to express openly. The fact that this story was false in all re-
spects did not prevent its growth and energetic circulation, a familiar
phenomenon to students of rumor psychology. An interesting ques-
tion concerns which of the attitude groups represented among the sub-
jects at the lecture and demonstration would he most likely to react to
the postdemonstration ‘“hoax-exposure” in this manner, and what their
psychological motivation might have been.

The tricks employed in these demonstrations were very simple, and
were sclected from the elementary items in the extensive repertoires of
specialists such as Thurstone and Dunninger. All of them depended
greatly for their effectiveness upon the extent to which a receptive
attitude on the part of the audience was developed by the lecture.

The version of the “psychic bulb” trick utilized here was made pos-
sible by the lecturer’s ability to move his ears in a controlled fashion.
The ear on the side away from the audience was used to signal the cor-
rect number to C, the receiver, who observed the movements in peri-
pheral vision while fixating the psychic bulb.  If no skilled ear movers
are available, this demonstration may be carried out with any one of a
variety of other minimal cues (7 e., slight and usually unnoticed stimuli
which, after more or less practice, become useful and perhaps of critical
importance in perceptual judgments. Examples are verbal codes,
musical signals from an on-stage pianist, and the like).

The envelope trick alse can be carried out in many different ways.
As used in these demonstrations, the trick requires a confederate in
the audicnce who will ask a predetermined question, known to the
receiver. In collecting the envelopes in this demonstration, C placed
the one containing this known question at the botlom of the pack. In
going through the envelopes, the lecturer started with an unknown
onc at the top of the pack. This envelope he pressed to his forehead,
but while doing this he announced and answered the (known) question
in the envelope at the bottom of the pack. Having done this, he opened
the envelope which he had just taken from the top, apparently ‘“for
confirmation” but actually to learn what he would announce as the
next (uestion in the series. Then, after applying the next sealed
envelope to his brow, he stated and replied to the question which actu-
ally had becn read from the envelope opened just before.  Proceeding
in this way through the pack, in each case he was able to read the next,
question in actuality before seeming to read it “psychically.”
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In the telephone trick, the name of the person to be called was a
code word which Miss 1), the “receiver,” with the code before her at
the telephone, readily translated into the name of one of the 52 cards
in a pack. Thus, the namc “Miss Duforth” might have been the
symbol for the four of diamonds, “Miss Cohn” the nine of clubs, and
so on. Of course, it is possible to devise codes which may be used to
transmit much more complicated information than this over the
telephone. .

The buried-name trick is based upon the obscrvation of minimal
cues and utilizes one of the most familiar principles in the psychology
of attention. The individual who writes the list of names usually will
write down the critical name without hesitation, but as a rule will
hesitate, or show some other variation of behavior, before writing down
each of the other names he is “thinking up.”” In the demonstration,
the lecturer ta.“ed to the class while the names were being written
down but observed the writer’s behavior carefully without seeming to
do so, and thus was quite surc of the position of the correct name in
the series before he was handed the list for his process of “concentra-
tion.”

The materializing of spirits was attempted last of all because of the
fact that it involved a far greater strain on the credulity of the audi-
ence than did any of the other demonstrations. Dunninger and
McComas, in particular, have described a number of ways by which a
basis for the perception of “ghostly” figures may be produced. In the
present experiment, an upright oval was painted with an anthracene
solution on the projection screen at the front of the room before the
class met for the demonstrations. This oval figure was quite invisible
in ordinary light, but in the darkness it was caused to fluoresce by
flashing ultraviolet light (invisible in ordinary daylight) upon it by
means of a strong flashlight equipped with an ultraviolet filter.
Readers familiar with personality tests such as the Rorschach ink-blot
series will understand why, under such conditions, many members of
an audience will imagine that they see a ‘“‘ghostly’’ face or will interpret
a patch of light or a vague outline as the visage of a person familiar to
them. Even in audiences less credulous than those generally encoun-
tered at mediumistic séances, one may expect to find a few individuals
who will report seeing or hearing “spirits” with very little external
basis for the perception.



CHAPTER II
THE ORIGIN OF THE CAT’S RESPONSES TO RATS AND MICE

INTRODUCTION

The question as to what factors determine the behavior of cats
toward rats and mice has constituted the problem of several psycho-
logical experiments. Since the “normal” (i.e., the usual) reaction of
cats to rats and mice is to kill and eat them, the major task of these
studies has been to discover the causes of this rodent killing behavior.
In popular language the question probably would be phrased, Is rat
killing in cats ‘‘instinctive”? However, the word “‘instinct” posscsses
so many unscientific connotations that it has fallen into disrepute
among most psychologists. For this reason a more satisfactory way
to state the problem of these experiments is to say that their aim has
been to ascertain the respective contributions of native and of acquired
factors to the occurrence of rat killing in cats.

The meaning which will be attached to the terms ‘“native response’
and ‘“‘acquired response” in this chapter requires a brief explanation.
A response may be regarded as native insofar as it appears through the
influence of maturation (i.e., of genetic factors introduced through
tissue growth) under the typical environmental conditions (both pre-
natal and postnatal) of the species. A response which is predominantly
native in character is almost certain to appear in every member of a
given species when its proper stimulus is presented, provided that the
growth and development of the organism (1) have progressed under
normal environmental conditions, both before and after birth (as we
have said), and (2) have advanced far enough to make possible the
reaction in question. Neither the appearance nor the nature of a
truly native response is due primarily to modification through pre-
vious exposure to the stimulating situation (i.e., to learning). On the
other hand, an acquired response is generally understood to be a reac-
tion which is determined primarily by the previous experience of the

14
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organism il some particular stimulus situation. 1f the organism has
not had the experiences cssential for the acquisition of such a response,
the reaction does not appear at all.  If different individual members of
a species have had different experiences in connection with the par-
ticular stimulus situation, then their behavior in that situation will
show corresponding differences. In other words, both the existence
and the nature of an acquired response depend fundamentally upon
learning.

When the psychologist attempts to determine whether a given kind
of behavior is predominantly influenced by native or acquired factors,
he resorts to controlled methods of investigation. It is obvious that
such problems cannot be solved merely by speculating about them.
But is is equally impossible to determine the origin of a given type of
behavior simply by observing the frequency with which it occurs in a
given species under uncontrolled conditions. Tor example, most people
regard rat killing in cats as “instinctive” because all the cats of their
acquaintance do kill rats.! Yet the universality of a response is no
proof whatsoever that it is native. 1f it were true that all cats exhib-
ited rat killing under the normal living conditions of the species, then
it would appear that all cats must possess the bodily equipment (i.e.,
receptor, nervous, and effector structures) essential to that act. But
even then the possibility that learning played a role in producing this
behavior would not he excluded, for notwithstanding the possession of
the cssential bodily equipment, cach individual cat might still have to
learn to use such equipment in acquiring the actual response of rat
killing for itself. Only by controlling and varying the conditions in
which an animal lives from birth and then repeatedly testing its re-
sponses to some chosen stimulus can one determine the true origin and
development of its behavior to that stimulating situation.

Among the experiments which have dealt with the origin of the
cat’s responses to rats and mice, the investigation of Kuo is one of the
most thorough and one of the most convincing. His work is signifi-
cant, not only because it provides us with additional knowledge con-
cerning the hehavior of the cat, a favorite domestic animal, but also
because it exemplifies sound scientific methods of handling the par-

1 As a matter of fact, rat killing is not universal among cats, and many cat owners com-
plain that their cats do not attack or kill rats and mice.
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ticular problem which it raises and of analyzing a behavior pattern
generally presumed to be “native.”” A review of Kuo’s experiment
follows.

KUO’S EXPERIMENT!
PURPOSE

The purpose of Kuo’s experiment was to determine the origin of the
catl’s responses toward rodents (i.e., toward rats and mice).

METHOD

Subjects. The subjects of the experiment were 59 kittens. Thirty
of these, the “nonvegetarian” kittens, were fed throughout the experi-
ment on beef milk, and fish mixed with cooked rice. The other 29,
the ‘“‘vegetarian” kittens, were fed on milk and vegetables only and
never tasted meat at any time. At the time that each of the tests
described below was made, half of the vegetarian and half of the non-
vegetarian kittens had eaten nothing for 12 hours, whereas the other
half of each subgroup had just been fed.

General Plan of the Experiment. The general plan of the experi-
ment was to rear different groups of kittens under living conditions
which differed greatly with respect to the kind of experiences with rats
and mice which the kittens underwent. To this end, three different
living conditions were devised, the 59 kittens were divided into three
groups approximately equal in size, and one group was assigned to live
under each of these conditions. At certain prescribed times, the reac-
tion of each kitten to rodents (i.e., to rats and mice) was tested. In
this way it was possible to discover to what extent certain defined
experiences with rats and mice would influence a kitten’s later re-
sponses to them. If, in the test situation, all three groups of kittens
reacted to rodents in the same way, regardless of the differences in their
previous experiences with them, then their response might be regarded
as predominantly influenced by native factors. But if the different
groups of kittens responded ciferently, and in accordance with the
differences in their previous experiences, then their behavior toward
rodents might be regarded as predominantly influenced by acquired
factors. A description of the three conditions follows.

! Adapted from Kuo, Z. Y. The Genesis of the Cat’s Response to the Rat. Journal
of Comparative Psychology, 1930, vol. 11, pp. 1-30.
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Condition 1. Twenty kittens were reared under condition 1. In
this condition, the “isolated” one, each kitten lived entirely alone in a
cage. The kitten was completely isolated and deprived of all contact
with rats or mice except on those occasions when it was being tested
for its response to them. Its cage was even kept covered at night so
that, if a wild rat chanced to stray into the room, the kitten would not
see it. It was also entirely isolated from any other kitten or cat,
except that it lived with its mother up to the time of weaning, which
occurred at the age of fourteen to eighteen days. But since no rodents
were present in the environment during that early period, the kitten
kad no opportunity to observe the reactions of its mother to them. Of
the 20 kittens in this group, 10 were vegetarian and 10 were nonvege-
tarian in their diet. Five of the vegetarian and five of the nonvege-
tarian kittens were always tested immediately after they had been fed.
The other five of each subgroup were tested only after they had been
without food for 12 hours.

Condition 2. Twenty-one kittens were reared under condition 2.
Tach of these kittens lived in a cage with its mother throughout the
period of the experiment and saw her kill a rat or a mouse, just outside
the cage, every four days. Three kinds of rodents were used for this
purpose: large albino rats, medium-sized wild rats, and small dancing
mice. Since each mother cat was always given the same kind of rat
or mouse to kill, no kitten ever saw more than one species of rodent
killed. TFurthermore, since the mother was never permitted to eat the
rodent she had killed, no kitten ever saw a rat or a mouse actually
eaten. Each test was made immediately after the kitten had wit-
nessed a killing. As in condition 1, the kittens were equally divided
into vegetarians and nonvegetarians. Half of each subgroup were
hungry when the test was made, and half were not hungry at that time.

Condition 3. Eighteen kittens were brought up under condition 3.
Each of these kittens, from the age of six to eight days onward, lived
in its cage with a single rodent of one of the three species named above.
Until the kitten was weaned, it lived with the rodent during the day
only; in the evening the rodent was removed and the kitten’s mother
was put into the cage for the night. After weaning, however, the
kitten saw no other cats at any time. Furthermore, it was never per-
mitted to see any rat or mouse other than the one with which it lived,
excepting the rodents which were used for the tests. This group was
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subdivided as before with respect to diet and to degree of hunger at the
time of the tests (sce Fig. 1).

The Tests. The tests of the kitten’s response to a rat or a mouse
were identical for all three groups of kittens. Each test began with
the introduction of a large albino rat into the kitten’s cage. If this
large rat was not killed within 30 min., it was removed and a medium-
sized wild rat was substituted for it. If the wild rat was not killed
within 30 min., it was also removed and a small dancing mouse was
put into the cage. If the mouse was not killed within 30 min., the
test was ended. 'The testing began when the kitten was six to eight
days old. From that time on, each kitten was tested once every four
days until it either had killed one rodent of each of the three species

Fic. 1. A Cat and a Rat Which Have Lived Together Since Shortly after Birth, as in
Condition 3. (Courtesy of John Polo.)

used, or had reached the age of four months. Hence a kitten, over a
period of about 12 weeks, might be given more than 30 tests with each
kind of rodent.

RESULTS

The Amount of Rat Killing in the Three Groups. The most impor-
tant feature of the results is the number of kittens in each group that
killed rats or mice. Table I shows for each condition the total num-
ber of kittens in each group, and the number which killed any species
of rodent during the entire testing period.

These results show conclusively that whether a kitten killed rats and
mice depended very largely on the nature of its individual experiences
with them. Eighteenof the twenty-one kittens that saw their mothers
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kill a rat or a mouse very four days killed a rodent themselves sooner or
later. Only 9 of the 20 kittens that were kept entirely isolated both
from other cats and from rodents killed a rat or a mouse themselves.
(Why nearly half of this group did kill rodents will be discussed later.)
And among the 18 kittens which had actually lived with rodents, only
3 ever killed a rat or a mouse at all.

The Kind of Rodent Which the Kittens Killed. A record was also
kept of the kind of rodent which each kitten killed. As will be seen,
this phase of the results is of considerable importance. In condition
1 (the “isolated” condition), it was found that if a kitten killed a large
albino rat, it also killed both the two smaller species, but that a kitten
might kill a small rodent without ever attacking a larger one. Evi-
dently, the mere size of the rodent often determined whether or not a

Tasre 1
*
Showing, for Each Condition, the Number of Kittens That Killed Any Rodent
Number of Number of
Condition kittens in kittens killing

the group any rodent

1 (isolated) . 20 9

2 (saw rodents killed) . 21 18

3 (lived with rodent) 18 3

kitten would kill it. In condition 2, every one of the 18 kittens that
killed a rat or a mouse was certain to kill first of all one of the same
species that it had seen its mother kill. However, after killing a ro-
dent of this species, the kitten might then kill rodents of the other two
species also. In condition 3, the three kittens which finally did kill a
rat or a mouse never killed the kind with which they had lived, but
always one of some other species. Hence, not only rat killing itself,
but also the kind of rodent which a kitten kills, is dependent to a great
extent upon experience. For the tests showed that a kitten always
tended to kill the kind of rat that it had seen its mother kill, and that
it never killed the kind that it had had for a cage mate.

Responses to Rodents Other Than Killing. Other aspects of the
behavior displayed by the kittens toward rodents, aside from their
killing or not killing them, are also of interest. This behavior Kuo
classifies as megative, in which the kitten did not react to the rat or
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mouse at all; oriented, in which the kitten merely watched the rodent;
tolerant, in which the kitten allowed the rodent to perch on its back,
smell of its nose, etc.; playful, in which it played with the rodent just
as it might have with another kitten; and kostile, in which it growled,
arched its back, hissed, and the like. As might be expected, hostile
responses during the tests were most common in Group 2. Negative,
oriented, and playful reactions were common in Group 1. In Group
3, tolerant and playful reactions were most frequent in the test situa-
tion, though hostile responses to the strange rodent were sometimes
observed.

As to the reactions of the kittens in Group 3 toward the rodents
with which they lived, tolerant and playful behavicr was very common.
Six of the eighteen kittens showed “attachment” to the rat, in that
they were restless and seemed to be searching for it when it was re-
moved from the cage. Three kittens even showgd “protective” re-
sponses toward the rodent, like those of a mother cat toward her
young. Hostile reactions were never observed at all.

Effect of Age, Diet, and Hunger on Rat-killing Behavior. The
average age of the kittens at the time of their first “kill’ was about
83 days in Groups 1 and 3, and about 71 days in Group 2. On the
average, 17 to 19 tests were given to the kittens before any actual rat
killing occurred.

Whether the kitten’s diet was vegetarian or nonvegetarian had no
influence, in any of the groups, on its killing rats or mice. Just as
many vegetarian as nonvegetarian kittens killed rodents. However,
a nonvegetarian kitten was much more likely to eat a rodent it had
killed.

Similarly, whether or not a kitten was hungry at the time of the
test had no effect whatever on the likelihood of its killing a rodent.

Results of Exposing the Non-rat-killing Kittens of Groups 1 and 3
to Condition 2. It will be remembered that 11 of the 20 kittens of
Group 1, and 15 of the 18 of Group 3, did not kill any rats or mice
during the four months’ testing, whereas 18 of the 21 kittens in Group
2 did kill a rodent during that period. Kuo decided to find out whether
these 26 non-rat-killing kittens in Groups 1 and 3 could be induced to
kill rodents by being subjected for a time to condition 2. Hence, he
returned each of these kittens to its mother and had the kitten live
with the latter and see her kill a rat or a mouse outside the cage every
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four days. As before, the kitten was tested for its own reaction to
rodents immediately after each killing. The kittens were four months
old when they were placed under this condition, and they were kept
under it either until they had killed one member of all three species of
rodents, or until they were six months old. If they had not killed a
rodent by that time, the attempt to “train”’ them to do so was aban-
doned.

The results of this part of the experiment were that although 9 of
the 11 kittens from Group 1 killed a rat or mouse, only 1 of the 15 from
Group 3 ever killed one. Hence, secing an adult cat kill a rodent
stimulated most of the kittens of Group 1, which had previously been
reared in complete isolation, to kill rodents themselves. But even
this experience was insufficient to cause rat killing by kittens that had
lived with rodents since their infancy. These results furnish addi-
tional evidence concerning the degree to which a kitten’s own indi-
vidual experience determines whether or not it will kill rats and mice.

Training Cats to “Fear” Rats. Kuo finally tried to find out whether
cats could ke trained to “fear” rats. The subjects for this experiment
were 10 adult cats, all of them habitual rat killers. A large cage of
two compartments was constructed. Its outer sides were made of
wood, its top was covered with wire netting, and the two compart-
ments were separated from each other by a glass partition. The cat
was put into one compartment, and a rat was then introduced into the
other. As soon as the cat saw the rat, it was given an electric shock
strong enough to make it jump and run wildly. The shock was con-
tinued until the cat ran out of the cage through a door which was
opened when the shock was given. Thirty minutes later, the cat was
put into another cage, the “test cage,” which was identical with the
original cage except that it was somiewhat larger and had its walls and
partition made of wire netting instead of wood or glass. A rat was
now introduced into the second compartment of this cage, and the
cat’s responses to it were observed during a 15-min. period. No shock
was administered in the test cage. Three trials a day were given until
the cat had either acquired some definite and apparently permanent
response to the rat in the test cage, or until it had received a total of
50 trials.

The results were as follows: Three of the ten cats came to show
marked “fear” responses to the rat, both in the original cage and in
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the test cage, after from 11 to 16 trials. Two cats showed fear reac-
tions to the rat in the original cage after 9 to 17 trials, respectively, but
at no time displayed any such response to a rat in the test cage. Five
cats acquired the reaction of running out of the original cage before
the rat was put into it. Those that learned this response usually
showed it after as few as four trials. In all cases, fear responses were
developed, cither to a rat in cither cage, to a rat in the original cage
only, or to the original cage itself. Hence, even cats that are habitual
rat killers can easily be trained to ‘“fear’” rats and to run away from

them.!
DIScUsSSION?

Kuo concludes his article with a discussion of his results, and an
interpretation of them. ‘“The behavior of the cat toward the rat,”
he says, ‘“is much more complex and variable than most psychologists
would have thought.” The problem is how this bchavior is to be
explained.

The cat, Kuo points out, is ‘‘a small-sized tiger.”” Its bodily make-up
is especially adapted for making swift movements and for capturing
and devouring small animals. It is “a machine so manufactured that
under ordinary circumstances it will kill and even eat animals smaller
than itself, such as rats, birds, etc.” But its bodily make-up also
renders it what we term “playful” in its reactions toward small ani-
mals or small moving objects. Normally, either type of response
may, and as a matter of fact does, occur. Isit necessary, Kuo asks,
to add ““that this machine has been endowed by heredity, through its
nervous system, with the instinct to kill rats and other small animals,
and also with another instinct to play with them”? Kuo believes that
this assumption is entirely superfluous. The cat behaves as it does
toward rats because of its size and its bodily make-up. The responses
which horses, lions, apes and sparrows normally make to rats differ
greatly from those usually made by cats. But this difference is not
due to the absence in those other animals of a specific “instinct” which
the cat alone possesses. It is rather that the bodily structure of

1 When a human being habitually exhibits fear reactions to objects commonly considered

to be attractive rather than dangerous, he is likely to be regarded as “neurotic,” and his

fear may be termed a “phobia.”
2 This discussion is based largely on Kuo’s own interpretation and explanation of his

findings.
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horses, apes, etc., is sufficiently different from that of cats to cause the
development of very different patterns of behavior.

But one must consider more than a animal’s bodily make-up to
explain any given instance of behavior, such as that of a particular
kitten toward a particular rat. There is no basis for the frequent
assumption that behavior patterns are inherited as such. Animals,
like human beings, grow and change. Their behavior is constantly
being modified by stimuli originating both outside and inside the
organism. Although the nature of the responses which an animal can
make depends on its bodily structure, the actual reactions of the ani-
mal at a given moment are also influenced by its “life history.” There-
fore, when we vary the latter we may, within limits, produce corre-
sponding variations in the animal’s bchavior. Thus Kuo, by varying
the “life history” of his kittens, caused some of them to kill rats, others
to “love” rats and to play with them. In the opinion of most people,
the “natural” response of cats to rats is to kill and cat them. How-
ever, in the gencral population of domestic cats, one finds good
“mousers,” fair mousers, and poor mousers. In reality, it is just as
“natural’ for the cat to play with a rat as to attack it, to behave affec-
tionately toward it as to kill it; for either type of response can be de-
veloped without difficulty by the proper training. It is, therefore,
evident that Kuo’s experiment gives us a definite answer to the orig-
inal question, To what extent is rat killing in cats a native or an
acquired mode of behavior? His results show clearly that rat killing
in cats, as a describable pattern of hehavior. owes its existence pri-
marily to the effects of individual experience.

A problem that still remains is to explain why almost all cats living
in a state of nature do kill and eat rats, and why 9 of the 20 kittens
which Kuo reared in the isolated condition finally became rat killers.
The reason is that in the typical environment of the cat, any animal
having the domestic cat’s bodily structure will almost inevitably learn
to kill rats sooner or later. Any normal kitten is reasonably certain
to see rats (or mice) frequently. If the rat runs, the kitten is likely to
pursue it, just as it will pursue any small moving object. Being struc-
turally fitted for swift movements, the kitten will sometimes overtake the
rat. Havingclawsand teeth, it may now clawand biteit, perhaps at first
only “playfully,” as it might a ball or a piece of string. Eventually,
however, it may accidentally kill it. In the course of biting the rat,
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the kitten may draw blood, and the taste and smell of the blood may
lead it actually to eat the rat. Many of the separate responses cited
above, such as pursuing, clawing, and biting, may be predominantly
native in origin. But it is certain that both the conditioning of these
responses to the rat as a stimulus and their inlegration into the com-
plex pattern of pursuit, killing, and devouring depend on learning.
Since most environments provide such sequences of experience, most
domestic cats form a kabit of rat killing which becomes a part of their
everyday repertoire of activities. But in the absence of such experi-
ences, the cat's reactions to a rat, although they may be hostile, may
equally be indifferent, or oriented, or tolerant, or playful. Such vari-
ability is characteristic of behavior which owes its pattern of organiza-
tion essentially to learning.



CHAPTER III
MIGRATION AND THE “INSTINCT” PROBLEM

INTRODUCTION

To say that an animal performs an activity “instinctively” means
that the performance of the activity, in all probability, mainly depends
upon the activation of the animal’s inherited cquipment, i.e., the
sensory, nervous, and motor structures of the species, more or less
independently of individual experience. Migration and pecking as
they occur in various birds are examples of the “basic activities”
which result. In such activities, the function of learning is by no
means excluded, but it is of secondary importance in determining the
nature of the act.

Contrary to the belief of the traditional ‘“‘instinct psychologists,”
an acceptable and useful explanation of a given ‘“instinct’”” can be
attempted only when we have gained an adequate knowledge of the
essential causes of the activity in question and of the manner in which
the causal factors, in a given environment, produce this activity in a
given animal. We learn nothing about such behavior from state-
ments such as “the chick possesses a pecking instinct,” an interpreta-
tion which amounts to saying nothing more than ‘‘the chick pecks
because it pecks.” Similarly, to speak of an instinctive urge for peck-
ing, for migration, or for any other observed activity begs the question.
The word “urge’ has an appropriate psychological meaning and should
not be misused. Unless a chick has pecked one or more times, to say
that it possesses an ‘“urge to peck’ is a statement which seems actu-
ally incorrect. In any case, it leaves the problem unsolved, since the
word ‘“urge,” like the word “‘instinct,” is here merely a substitute for
real knowledge of the causes of pecking.

Migration is one of the most typical “instinct” problems, and one
which illustrates very satisfactorily the principal characteristics of
such problems in higher animals. Turthermore, migration is a form
of behavior which has long aroused much popular interest and which

25
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has been peculiarly subject to mystical and irrational explanations in
the daily press and elsewhere. For these reasons, we select it for
attention here, although it is by no means one of the best understood
of such phenomena, and although the evidence on some of the other
“instinctive” activities, such as pecking in the chick, is substantially
more complete.

United
States

America

Fi16. 2. Migration of the Scarlet Tanager.

N, northern zone; S, southern zone. The approximate limits of the tanager “flyway” are marked by
dotted lines. (Redrawn from Dock, Ilarper’s Magazsne, October, 1931.)

“Migration,” as a problem in animal behavior, concerns the active
movement of animals in numbers from one habitat to a different one
often with a return journey. In higher animals, such as birds or
fishes, the habitat of departure or arrival characteristically is the place
in which breeding occurs. In the case of most migrant fishes and
birds, the movement typically occurs periodically, with alternate
phases involving ‘“‘go” and “return” journeys. Our migrant birds
of the North Temperate Zone move in the spring or early summer to a
northern territory in which mating and breeding occur, then in the
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fall move southward to a more or less distant wintering habitat. A
representative case is shown in Fig. 2.

Our treatment of the problem will be reduced to the consideration
of two principal questions: First, what are the factors that cause ani-
mals of a given species to leave a particular locality in numbers at a
predictable time of year? And second, what factors determine the
route which the animals take in their passage and the place at which
their journey ends? These questions will be considered in connection
with the migration of certain birds and fishes.

I. MIGRATION IN BIRDS

Until comparatively recent years, the question as to the causes of
bird migration received little more than speculative treatment. Hy-
pothetical solutions of the problem included ‘the instinct to migrate,”
“decreasing temperature forces the birds from the northern territory,”
“‘decreasing food supply forces departure,” and ‘“‘the birds migrate in
response to the gradual increase in daily illumination in spring, or to
the gradual decrease in illumination in the fall.” Granted that any
one or more of these suggested factors (excepting the first one) may
be important, the question arises as to which of them are basic in
determining migration and which ones are of only secondary signifi-
cance.

CAvUsEs oF BIRD MIGRATION

Rowan' suspected that the last-mentioned hypothesis, that of de-
creasing (or of increasing) daily illumination, pointed to the basic fac-
tor in the arousal of bird migration, and planned an experiment to
test the question.

A Preliminary Test with Juncos. In Alberta, in early November
one year, hundreds of juncos (snowbirds) were captured and were
taken to Edmonton for experimental use. These birds normally
spend the winter in the central part of the United States, hundreds of
miles south of their summer home in Canada.

The birds in one group, the control group, were placed in an aviary
in which they were exposed to a regular decrease in the daily amount of
illumination as the autumn days progressively became shorter. In
contrast, the birds in the experimental group were subject to a regular

!Rowan, W. The Riddle of Migration, Chap. TV. Baltimore, Williams & Wilkins,
1931.
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increase in daily illumination. TFor them, electric lights were used to
provide approximately 715 minutes of additional illumination each
day beyond the duration of the previous day’s illumination Thus,
the normal group received the gradually decreasing daily illumination
of the shortening autumn and early winter days, whereas the experi-
mental birds were subjected to artificial springtime illumination con-
ditions, with a progressive increase in the amount of radiation received
daily. In all other respects (e.g., feeding, and exposurc to winter
temperaturc in unheated coops) the two groups received the same
treatment.

The specimens of the group of control juncos which were examined
on January 7 had gonads (testes or ovaries) minimal in size and devel-
opment, which is their normal condition during the winter months;
whereas in specimens of the experimental group the gonads were found
to have approached the normal springtime conditions, 7.c., they were
growing. There were also important behavior differences which could
be attributed only to the described increase in the sex tissues. The
experimental birds sang actively (as in the springtime), whereas the
control subjects were silent. More important than that, when 100
juncos of the control group were set free, they remained close to the
laboratory. In contrast, all of the 92 experimental birds which were
liberated flew away, and 38 of them were never seen again, Clearly,
a relationship exists between a regular change in illumination, the
physiology of the gonads, and the occurrence of migration.

A Repetition of the Experiment with Crows. Bccause of legal bar-
riers against the trapping or shooting of snowbirds, it was not possible
to gain information about the direction in which the experimental
birds had departed. Hence crows, from which reports could be ex-
pected on the basis of legalized trapping or shooting, were used in a
repetition of the experiment. (In the western part of North America
this bird is a regular north-south migrant, e.g., between Alberta and
Kansas.) The experiment began at Edmonton, Alta., on September
28, with two separate groups of crows receiving treatment which corre-
sponded to that of the experimental and the control subjects, respec-
tively, in the junco experiment. At the time the experimental birds
were liberated on November 9, their gonads were increasing in size,
whereas the gonads of the control crows were definitely decreasing in
size, as examinations showed.
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As a result of good public cooperation in response to appeals issued
in the press and by radio, reports were obtained concerning many of
the released birds which were shot or trapped. Of 14 control birds, 6
remained in the general vicinity of the laboratory and 8 flew away.
Of these 8, 2 were killed nearby and 4 were killed to the southeast of
Edmonton, but not one was killed in a northerly direction from Edmon-
ton. Among 54 experimental crows which were released at the Ed-
monton laboratory, 8 were killed to the north, 8 to the south, and 12
were killed locally. The remaining 26 were never captured. How-
ever, there were persistent reports of crows being ohserved in northern
Alberta, an occurrence very unusual for that time of year. Evidenily,
the great majority of the experimental birds must have flown northward,
since no such reports were received {rom southerly points. Moreover,
it is notable that 50 per cent of the released controls and only 15 per
cent of the experimentals were recovered to the south.

Conclusions from Rowan’s Experiments. Rowan concluded from
his results that the regular daily increase in illumination which occurs
in the springtime produces physiological changes which cause the sex
tissues of birds to grow, and that somehow this growth sets up an
organic condition which results in the departure of the birds in a
northerly direction. Since significant results were obtained in the low
temperature of a Canadian winter, temperature would not seem to be
normally an essential factor in setting off migration. Increasing illu-
mination, leading to gonadal growth, would appear to be the primary
cause in the investigated species. Conversely, a regular decrease in
the amount of daily illumination causes the gonads to shrink, and dur-
ing this change the birds are also caused to migrate. However, this
condition somehow affects them differently, so that they move south-
ward.

These results, together with others, clearly indicate that the arousal
of bird migration depends upon endocrine changes which are controlled
by the amount of light acting upon the bird.! The causal sequence

1 What may be considered a “natural experiment” on this point has been reported by
Bullough, who observed significant differences in the movements of two types of starlings
in England, which, after study, he distinguished as different suhspecies. The B-type of
starling is essentially nonmigratory, a fact which Bullough attributes to the incomplete
shrinking of their gonads in the summer after mating has occurred and to the beginning of
a regrowth in the fall, when they exhibit further mating activities rather than migrating
southward In the C-type starling, on the other hand, the gonads have shrunk to a mini-
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therefore is: A4, a regular environmental change (increasc or decrease
in daily illumination) produces B, a bodily change (an increase or a
decrease, respectively, in gonadal secretion), which is responsible for
C, a migratory movement in a northerly or in a southerly direction,
respectively. As Bissonnette' has found, the specific mechanism of
4 and of B must be worked out in further detail as a special physio-
logical problem. However, it may be said that the causes of modern
bird migration are no longer obscure.

THE DIRECTION OoF MOVEMENT IN BIRD MIGRATION

Although the available evidence furnishes a reasonable answer to
the first of our questions concerning the fundamental causes of the
migration of birds, it is difficult to investigate the second question,
What governs the direction of their migration? Rowan and other
experimenters have not directly attacked this question (C, above) of
how in one gonadal condition a bird is caused to migrate northward,
whereas in another and very different condition it is caused to migrate
southward. The question is complicated by the probability that more
than one factor is involved in any case, and that the direction-deter-
mining factors may not be the same in all species.?

One reasonable hypothesis to account for the direction of movement
in bird migration is based upon the temperature sensitivity of the bird.
The light-induced endocrine changes (B, above) are assumed te account
for corresponding changes in skin circulation, which alter the general
sensitivity of the skin to temperature. Presumably in the spring a
rise in gonadal activity increases the bird’s sensitivity to temperature,
so that it moves by stages away from the regions of relatively high
temperature, until a regular northward movement is in progress.

mal size by early fall, when a regular southward migration occurs, and in the spring a fairly
rapid regrowth of the gonads precedes a migration northward to their mating grounds
Subsequent investigation has shown that these two types of migratory and nonmigratory
starlings, with their corresponding differcnces in sexual behavior, are also recognizable
among the transplanted American relatives of the English starlings. (Bullough, W. The
Reproductive Cycles of the British and Continental Races of the Starling. Philosophical
Transactions of the Roval Society of London, Series B, 1942, vol. 580, pp. 165-246 Bul-
lough, W. British and Continental Races of the Starling, Sturnus vulgaris L., in Canada.
Nature, 9945, vol. 155, pp. 756-758.)

1 Bissonnette, T. H. Sexual Photoperiodicity. Quarterly Review of Biology, 1936, vol.
11, pp. 371-386.

2 Lincoln, F. C. The Migration of American Birds. New York, Doubleday, 1939.
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Cor;versely, in the fall gonadal changes of opposite nature may change
temperature sensitivity in such a manner that the bird moves by
degrees away from regions of low temperature, until a regular south-
ward movement is in progress. Thus, in either case, nesting and
feeding localities would be changed in response to local temperature
conditions, and a more or less continuous migratory movement would
be established in the northward or southward direction, respectively.
It is possible that once the movement has been determined by tem-
perature differences, for example, other and more specific factors (e.g.,
visual) may enter to maintain the given direction of flight.

Another hypothesis is based upon the relationship between feeding
activities and the length of the daylight period. We recall the fact
that in the Northern Hemisphere in spring and summer the day is
longer in the north, whereas in autumn and winter the day is longer in
the south. It is pointed out that a change in gonadal secretion causes
the bird to become more restless and to spend more ot the available
daylight time in finding food. It is conceivable that in its new condi-
tion of hunger-increased activity the bird would he more likely to move
in the direction of longer daylight, toward the north in the spring and
toward the south in the autumn. These factors, together with others
of possible importance, should be tested experimentally.

Another problem concerning migration in birds is that of the factors
which determine the “flyway’’ or general route of travel. It is reason-
able to belicve that the flyway (sce I¥ig. 2) which is taken by migrant
birds of a particular species may be governed by a number of factors,
such as visual sensitivity, power of flight, nature of food, nature of
sleeping place, and others.! These suggestions lack substantiation at
present because it is very difficult to perform controlled experiments
upon birds in the act of migrating. This type of problem may be
more satisfactorily approached in a study of fish migration.

II. MIGRATION IN SALMON

The various migrant species of salmon have been extensively investi-
gated by scientists. In the following sketch of the representative life
cycle of this fish, it will be secn that salmon migration, like that of most
migrant birds, has two phases, involving movements in opposite direc-

! Griffin, D. R. The Sensory Basis of Bird Navigation. Quarterly Review of Biology,
1944, vol. 19, pp. 15-31.
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tions. The salmon eggs are laid in the headwaters of inland streams
where the adults previously spawned, and here the young undergo
their early development. Then, in their second year, the young sal-
mon migrate by degrees downstream and finally they enter the ocean.
They pass the next few ycars in salt water. In their fourth or fifth
year the salmon, now mature, make their way [rom the sea into a river
and in this river they make their way upstream. The two phases of
salmon migration are treated below as separate problems.

CAUSES OF SALMON MIGRATION

The Downstream Migration of Young Salmon. To explain the
movement of young salmon downstream and into the sca, some writers
suggest as the cause an “ancestral memory of the sea.” The kindest
comment upon this hypothesis is that it is supported by no available
evidence; but students of learning would go much further in demolish-
ing it. Certainly, explanations of a much more specific and satisfac-
tory nature are available.

Roule,' a specialist in the problem of fish migration, offers evidence
for his contention that the factor responsible for setting off and main-
taining the downstream migration of young salmon is the rapid loss of
skin pigmentation which occurs toward the end of the second year.
This loss results from physiological changes incident to growth.

Previously, the dark chemical deposits in the skin acted as a filter
to reduce the irritating effect of light upon the photoreceptive (light-
sensitive) cells lying beneath the pigment layer throughout the skin of
the body. However, as the pigment disappears, these light-sensitive
cells arc more fully exposed to the action of light, so that at length
light exerts a much more highly stimulative effcct upon the fish and
thus controls its behavior to a far greater extent than before. Conse-
quently, ordinary illumination becomes so irritating to the young sal-
mon that during the daytime they are either driven into deeper pools
or are rendered motionless and inert and so are carried downstream,
tail first, by the current. (Since light inhibits movement and greatly
reduces regular activity during the daytime, feeding occurs mainly
at night.) Thus, by stages, the salmon reaches the sea, in the middle
depths of which they spend the next three or four years of their life.

1Roule, L. Fishes: Their Journeys and Migrations (trans.), Chaps. II-VI. New York,
Norton, 1933.
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It'is interesting to note that many species of trout (closcly related
to the salmon), which are not very subject to the reduction in skin pig-
mentation during growth, remain in fresh-water streams and do not
migrate to the sea as do salmon. This fact clearly offers additional
support to Roule’s hypothesis.

The Upstream Migration of Adult Salmon. Although the basis of
the upriver migration of salmon is far from clear, a considerable amount
of useful cvidence has been obtained. A theory that represents a
rcasonable interpretation of the evidence is as follows.

After two or more years of life in the sea, the salmon, now mature
adults, undergo bodily changes which very probably initiate the migra-
tion that occurs at this stage. Although adult salmon may he found
in the ocean far from shore, most of them probably are still within the
extensive zone of the sca into which the river system from which they
came originally pours its fresh waters. (It is important to remember
that cach large river empties its contents along a submarine valley,
through which the waters may flow a long distance from shore.)
Near the river mouth, therefore, the fresh-water content of the ocean
will be high; but as the distance from shore increases, the water will
become more and more ‘‘salt.”

There are reasons for the statement that at the age of two ycars or
older the adult salmon become more responsive than before to the
chemical stimulation furnished by their environment. TFor one thing,
when the salmon undergo the physiological changes of sexual maturity
their tissues consume much more oxygen. Consequently, the less
oxygenated waters farther out in the sea now inhibit respiration and
hence tend to inhibit chance movements away from shore and favor
movements toward shore. The fish are therefore caused to move
(with some variability, of course) from waters of low oxygen content
into the fresher waters of the river.!

The basis of the physiological change which apparently is in control
of behavior at this stage is growth of the gonads. Sexual maturity,

1Tt is important that experiments in which a fish such as the salmon is tested as to its
sensitivity in “gradient tanks” (in which it encounters a given chemical varying from a
wecak concentration at one end of the tank to a strong concentration at the other end) show
that these subjects possess the dehicate sensitivity to chemical differences which is essential
to this type of behavior.—See Powers, E. B.  Chemical Factors Affecting the Migratory

Movements of the Pacific Salmon, a chapter (pp. 72-85) in The Migration and Conservation
of Salmon, cdited by F. R. Moulton. Lancaster, Pa., The Science Press, 1939.
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therefore, brings into play internal factors which cause the adult sal-
mon to migrate toward shore and into the river. Oxygenation of the
water, apparently, is the most important of the environmental factors
which now influence behavior because of these internal changes,' but
without much question there are other factors which also are of some
importance.2 The reader will note the resemblance which this phase
of salmon migration bears to the initiation of bird migration in the
spring.

THE RoUTE TAKEN BY ADULT SALMON IN THEIR MIGRATION

Movement into the River Mouth. Thus far we have considered
factors which determine the gemeral direction of salmon migration.
We have scen that the downstream migration of young salmon may
depend upon the action of light, which is rendered more effective be-
cause of a reduction in the amount of insulating skin pigment; and
that the movement of adult salmon into the river mouth may depend
upon a responsc to the oxygenation of water which is also based upon
internal changes. Another problem of great interest is presented by
the specific route which adult salmon take in passing upward through
a complex river system.

As the sexually mature salmon move into fresh water they begin to
be more responsive to the current and move against it with increasing
persistence. This response may depend upon the fact that the fish,
which for some time has been dominated by a tendency to move into
waters rich in oxygen, soon develops a fixed reaction to the current alone
as the result of a simple conditioned-response process. That is, since
movement into oxygen-charged water practically always brings head
pressure from the current, the fish may presently respond more readily
to the pressure itself as a “Substitute”” or conditioned stimulus. An-
other possible cause for the strengthening of this reaction is the forcing
effect of strong internal stimulation produced by the breakdown of
digestive tissues with sexual maturation, and by chemical excitation

1 Powers favors the view that a delicate sensitivity and responsiveness of the mature
salmon to differences in COs-tension (i.e., oxygen-depletion) of the waters provides a dom-
inant factor in determining the passage of the fish from the sea to fresh water and up-
stream to the spawning grounds. Powers, E. B. Physico-chemical Behavior of Waters
as Factors in the “Homing” of the Salmon. Ecology, 1941, vol. 22, pp. 1-16.

2 Greene, C. The Physiology of the Spawning Migration. Physiological Reviews, vol.
6, pp. 201-241.



MIGRATION AND THE “INSTINCT” PROBLEM 35
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from growing sex tissues. When there is strong pressure against the
sensitive head region, the disruptive effect of the internal tensions is
reduced, a phenomenon of ““counterirritation’ which would appear to
provide a further hasis for conditioning.
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F16. 3. The Upstream Migration Route Taken by Adult Chinook Salmon in an Exper-
iment by Rich and Holmes.

The eggs were taken from the Big White Salmon River hatchery and were transferred to Spring Creek,
where the young developed. 100,000 marked fish of this lot passed to the occan in the fall run. Only 453
of these fish were recovered later as adults  Almost half of this number were captured at fisheries in the
lower Columbia River, i.e , when they were just beginning their upstream migration. However, 82 of the
fish which escaped the nets reached Spring Creek 1tself and spawned there. Spring Creek is a small stream
only about 100 yards in length, a relatively minute part of the Columbia River system. (Adapied from Rich
and Holmes, Bulletin, U S. Bureau of Fisheries, 1028, 20l. 44 )

PACIFIC OCEAN_——

The reaction to the current (rheotaxis) soon greatly increases in
strength. At first, while still in the mouth of the river, the salmon
at intervals moves back toward the sea, against the pressure of inflow
ing tidal water when the tide is at flood. Presently, having passed
farther up the river, it moves persistently against the steady outward
current pressure from the river waters. This reaction becomes so
strong that, as is well known, migrating salmon swim persistently
against swift rapids and ascend waterfalls by leaping through them.
Of course, casualties are numerous.
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The Upstream Route through the River System. The facts which
are known about the mature salmon and about the importance of its
physiological changes for behavior provide the basis for a reasonable
theory to explain the arousal of migration and the manner in which
the general direction of migration (i.e., upstream) is determined.
There remains the question of the particular route which is taken by
salmon in passing up a given river system. What is it that determines
the turning of all salmon of a given ‘“run” into one tributary stream
rather than the other at a given branch, resulting in a route through the
stream system which is zigzag and shows many turns (Fig. 3)? And
what is responsible for the fact that most of the surviving salmon of a
run finally reach an upland lake or small strcam where spawning occurs?

Ward' made a study of this problem for the sockeye salmon of the
Skagit River in southern Alaska. His method was to survey the con-
sistency or variability of given conditions at the various branches of
the river, conditions which might influence the movement of salmon
into one or the other tributary at given branches by stimulating the
fish in specific influential ways. If one or more conditions (e.g.,
stronger current, clearer waters) were found to be regularly present
at stream divisions on the side of the tributary taken by the migrants,
obviously such facts might be those effective in determining hehavior
at the branch. The nature of their influence could then be investi-
gated. On the other hand, environmental conditions which were
found to be highly variable, or not always present, could not be of
primary importance for the determination of the route.

Careful measurements at all stream branchings showed that volume
of water could not be a factor, since the route taken by the salmon
among the tributaries had no apparent or measurable relation to the
amount of water which poured from the alternative branches at a given
stream division. That is, the migrants turned into small, medium-
sized, and large streams with approximately chance frequency. Simi-
larly, records of the velocity of flow in the tributaries, the depth of the
tributaries at the branching of the stream, and other conditions such
as relative clearness of the water permitted the conclusion that none of
these could be of importance for determining the route. For instance,

! Ward, H. Some of the Factors Controlling the Migration and Spawning of the Alaska
Red Salmon. Ecology, 1921, vol. 2, pp. 235-254, Also see chapter by Ward in Moulton,
ed., op. cit.
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the %ributary taken by all the salmon might be muddy, fairly clear, or
crystal clear; or the waters of a given tributary might vary during the
run, passing from one to another of these conditions without changing
the manner in which the fish responded at the branch.

Finally, records of water temperatures were taken for the tributary
streams at cach junction. In this case the results were significant:
The tributary into which the salmon moved in each case was the one
with waters of lower temperaturc. Moving farther upstream, Ward
finally arrived at the large lake which was the principal scene of spawn-
ing for the Skagit River migrants. As is typical, the salmon were
found spawning only in certain places around the lake. By means of
temperature readings, Ward ascertained that the places in which the
salmon finally remained and spawned were always those of low tem-
perature, below 37°I°., whether their waters were clear or turgid, deep
or shallow, fast or slow in flow. Certain apparently “good’ places in
the lake, in which salmon never spawned, always showed a temperature
above 39°F. It seems clear from these results that the response of
migrating salmon to temperature is a hasic factor in determining hoth
their route and their spawning place.

Because these tests of stream conditions were only exploratory and
did not involve direct experiments upon the responses of the migrant
salmon themselves, the results are to be considered suggestive rather
than final. Ward inferred from experience that the chemical con-
stitution of these mountain-stream waters is very much the same in
different branches; so he did not carry out a chemical analysis of the
waters in all cases. It is true that the streams into which the fish
moved were not consistently acid or consistently alkaline; but it is
nevertheless possible that features such as oxygen content, which are
effective from the heginning of the movement, may also be of some
importance in determining the upstream route and the spawning
locality. At any rate, this study disclosed the nature of what appar-
ently is the most essential factor in the behavior of these salmon and
opened the way for further work.

DiscussioN

We have noted that in the migration of both fish and birds an inter-
nal change brough about through growth serves to set off migration
by changing the animal’s sensitivity to the action of environmental



38 RECENT EXPERIMENTS IN PSYCHOLOGY

stimuli. In experiments with birds, after the growth of the gonads is
well started as a result of a regular daily increase in illumination, the
subjects, when released, move from the vicinity, whereas control sub-
jects with shrunken gonads remain in the vicinity when released. In
the case of the salmon, it is suggested that the downstream journey is
started by virtue of a decrease in skin pigmentation which occurs in
the course of normal growth. This change accounts for a photokinetic
effect (an influence of light upon movement), and, together with the
transportive effect of the current, causes a downstream migration.
As for the other phase of the salmon’s migration cycle, sexual maturity
brings with it internal changes which cause the fish to turn into water
rich in oxygen and away from water containing little oxygen. 'The
physiological changes of sexual maturation also are the source of great
internal tension, which increases the vigor with which the adult salmon
moves against water pressure. These suggestions offer a reasonable
preliminary answer to our first question concerning the causes of mi-
gration.

Environmental stimuli play a secondary part in causing migration,
since the origin of the movement depends upon the occurrence of
internal bodily changes. (It is true that in birds environmental
stimulation—change in the amount of light—is important for setting
off the internal changes themselves.) Once the bodily changes have
been effected, the answer to our second question, concerning the
direction and route of migration, may be sought in a study of the ani-
mal’s responses to the environmental stimuli which are then encoun-
tered. Adult salmon migrate toward shore and into the river because
of their new response to waters rich in oxygen; hirds may hegin to
move away from higher temperatures, or foward higher temperatures,
according to scasonal changes in the sensitivity of their skin. It is
also possible that the direction in which birds move is influenced by
the length of the daylight interval itself, by a temperature gradient,
or by other factors according to the species. In some such manner,
although the exact nature of the process awaits experimental investi-
gation, environmental stimuli influence the direction in which migra-
tion occurs. As for the route taken by the migrants, in birds it must
depend upon a number of factors, and its explanation is far from being
an easy problem. For the salmon the answer may come more readily;
a good start is obtained when we know the manner in which the fish
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responds to temperature and other environmental differences between
the tributary streams at places where the river branches.

It is clear that migration is basically an unlearned activity. It
appears in young animals which have not previously performed the
movement and under conditions which make it immaterial whether
or not experienced animals are present. Ncither the initiation of a
migratory movement nor the general direction and main route of the
migration is due to lecarning. In other respects, learning may acquire
some importance, but in an essentially secondary way."

We have suggested, for the salmon, that movement against the force
of the current may be intensified through the establishment of a con-
ditioned response in which pressure is a conditioned (substitute) stim-
ulus. When a bird migrates a second time, its response to the route
may be somewhat different because of learning which occurred on the
first trip; however, there is no reason to believe that the route may be
materially changed in this manner. Also, on the second migration,
when the bird enters the local territory occupied during the previous
season, in all probability its response typically becomes one which may
be called ‘“homing,” because it then flies with respect to learned stim-
ulus cues (e.g., a prominent hill) in the locality.

In vertebrate animals it is typical for basic activities, such as migra-
tion, to be supplemented or secondarily modified through learning.
But that is a relatively minor fact in the case of activities such as
migration. The reason that activities of this type are common to all
animals of a given specics and take a similar form in all individuals of
the species is fundamentally because they depend upon the environ-
mental activation of scnsory, nervous, and motor equipment which
characteristically appears as a result of growth, mainly or wholly in
the absence of individual learning. As we said at the outset, this is
the only sense in which the word “instinct” should be used, if it is to
be used at all in psychology.

Although the problems of migration are far from being settled, our
present evidence indicates the lines along which a more thorough
explanation can be developed by further experimentation. Certainly,
this evidence should dispel the notion that migration and similar phe-
nomena are complete “riddles” to science, or that they can be “ex-
plained” only by invoking an “urge to propagate the species” or some
other mysterious agency so occult that it lies beyond investigation.



CHAPTER 1V
COOPERATION AND COMPETITION

INTRODUCTION

The aim of the present chapter is to consider the question whether
cooperative or competitive situations are more effective as motives to
work and effort on the part of human beings. A cooperative situation
may be defined as one which stimulates an individual to strive with the
other members of his group for a goal object which is to be shared
equally among all of them. On the other hand, a competitive situa-
tion is one which stimulates the individual to strive against other indi-
viduals in his group for a goal object of which he hopes to be the sole,
or a principal, possessor. Many situations which stimulate an indi-
vidual to work cooperatively with others involve competition between
his own group and some other similar organization. But in group
competition the rewards of success accrue to the group as a whole. It
is only in a competitive situation as we have defined it that a single
individual strives to surpass other individuals in the acquisition of
material goods, or of personal prestige and distinction.

At present the two principal sources of information relevant to this
question of cooperation versus competition are the results of psycho-
logical experiments and the data obtained from anthropological studies
of various human cultures.! Accordingly, this chapter will comprise
a review of a psychological experiment in which the effectiveness of
these two kinds of motive is compared, and brief descriptions of the
cultures of two primitive tribes which differ markedly with respect to
the relative importance of cooperative and competitive behavior in
the life of their people.

1By “culture” is meant the social hetitage of a people; that is, its language, customs,
ideas, and values, its material goods and technical processes, and its social and economic

organization,
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I. AN EXPERIMENTAL STUDY OF COOPERATION AND COMPETITION!

The laboratory experiment which we have selected for review is the
well-known study by Maller. The general purpose of this study was
“to measure the effect of personal and social motivation,” i.e., of
cooperative and competitive motives upon the work efficiency of
American school children.

Subjects. The subjects of this investigation were 814* grammar-
school children in grades V to VIII inclusive. These subjects ranged
in age from eight to seventcen years. The group contained 417 boys
and 397 girls. The children came from four different schools, which
were representative of three different social and economic levels. One
of these schools, hereafter designated as School W and attended by 277
of the children, was the only school in Walden, N.Y., a town of about
5,000 inhabitants, 65 miles distant from New York City. Most of the
parents of these children were of the middle-class type characteristic
of small communities, and 80 per cent of them were native born. A
second school, designated as School L and attended by 314 of the chil-
dren, was in New Haven, Conn., in a poor and crowded district of the
city. The parents of these children were mostly unskilled laborers
and two thirds of them were foreign born. The remaining two schools,
hereafter designated together as School E because of their similarity
in locality and in the social and cconomic status of their pupils, were
attended by 223 of the children. These schools were also located in
New Haven, hut in a well-to-do neighborhood of that city. Most of
the parents of these children belonged to the professional and business
classes, and three-fourths of them were American born.

ExpErIMENT I3

Purpose. The purpose of Experiment I was to compare the work
of the 814 school children under three different conditions of motiva-
tion: a relatively unmotivated (control) condition, a competitive con-
dition, and a cooperative condition.

1 Adapted from Maller, J. B. Cooperation and Competition, an Experimental Study
of Motivation. Teachers College Contributions to Education, 1929, No. 384.

2 The total number of subjects used by Maller was 1,538. However, only 814 subjects
were uscd in the three experiments reviewed below.,

3 The numbering of the experiments differs from that of Maller.
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Task of the Subjects. The task to be performed by the subjects was
to complete as many simple problems in addition as possible within a
given time. Each example consisted of the addition of two one-place
numbers, such as 3 and 5, or 6 and 9. The examples were presented
to the subjects on printed sheets, 100 problems to a page. The chil-
dren performed these additions under the following three conditions.

The Control Condition. The purpose of employing the control, or
unmotivated, condition was to discover how fast each child would
work when he was not subject to the effect of any special type of moti-
vating social stimulation. Hence, in this case the children were given
only these instructions: “Do not write your name on this paper. This
is only for practice. Write the word practice at the top, and when T
say ‘Go’ begin adding and work until I tell you to stop.”

The Competitive Condition. Under the competitive condition the
children were given the following instructions: “You are now going
to have a speed contest, to find out your speed of work in addition.
This test will tell us who is the fastest worker, the second fastest, third
fastest, and so on to the very slowest worker in this class. Prizes will
be given to those who will do fast work. TEvery one of you has a good
chance to win a prize. When I say ‘Go’ you will start to add and con-
tinue until I tell you to stop. The faster you work, the higher will be
your score.”

The Cooperative Condition. Under the cooperative condition the
instructions were as follows: “This is to find out which class in the
school is fastest, second fastest, third, fourth, and so on until the very
slowest one. Class prizes will be given to those classes which will do
fast wotk. This class has a good chance to win a prize. The classes
that will not try hard will naturally be at the bottom of the list. . ..
The score of your class will be the number of examples all of you do
for your class.” The children were told not to write their own names
on the sheets, but to write the name of their class instead.

The Work Schedule. All of the work was done in one continuous
session, divided into 13 periods of 2 min. each. Each of the periods
involved 1 min. work on each of two separate sheets of addition ex-
amples. The subjects worked for one period under the control condi-
tion, and for six periods (a total of 12 min.) under each of the two moti-
vating conditions. The period under the control condition always
came first. After that, the subjects worked under the competitive
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condition for one period, then under the cooperative condition for one
period, then for one period under the competitive condition again, then
for another period under the cooperative condition, and so on in alter-
nation until they had worked for six periods under each of the two
motivating conditions. The score for each subject was the average
number of examples done per minute (i.e., per sheet), under the con-
trol and under each of the two experimental conditions.
Results. The results of Experiment I are given in Table 1 below.

TABLE 1

The Average Number of Examples Done per Minute under the Control and under Each of the
Two Experimental Conditions, by the Children of the Three Different Schools

Condition
School - -
Unmotivated| Cooperative | Competitive
w 41.0 4.9 45.9
L 44.8 45 6 50.1
E 373 40.4 43.0
Average, all schools 41.4 43.9 46.6

Table 1 shows (1) that the subjects were effectively motivated in
both the competitive and the cooperative conditions, since in both of
these cases the number of arithmetic examples performed significantly
excceded the number done under the relatively unmotivated (control)
condition; and (2) that competition was a more effective motive than
was cooperation of the work-for-your-class type. Moreover, these
differences in the effectiveness of the three conditions appeared in the
results for all three schools, in spite of the marked general differences
in social and economic status and in cultural background which dis-
tinguished the children of the several schools. Furthermore, all of the
differences between the three conditions are statistically reliable.!
However, individual differences were found within each group; for
example, one-third of the children actually worked faster under the
cooperative than they did under the competitive condition.

The experimenter also computed the average number of examples
done during each of the six periods under each of the two motivating
conditions. These data show that the difference in the effect of the

1 A note on the statistical reliability of differences is to be found on p. 9.
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two conditions increased with practice. The average score for the
first competitive period (i.e., the number of examples done on the first
two sheets averaged together) was 45.4, and the score for the first
cooperative period was 44.8. The initial difference between the scores
obtained under the two conditions was therefore only 0.6 cxamples.
But the score for the final (the sixth) competitive period was 46.8 and
that for the final cooperative period was 42. Hence, although the
score under the competitive condition showed a gain of 1.4 examples
per sheet, the score under the cooperative condition showed a loss of
2.8 examples per sheet, and the difference between the two scores
increased to 4.8 examples.

ExpERIMENT II

Purpose and Method. The purpose of Experiment IT was the same
as that of Experiment I, namely, to compare the effectiveness of com-
petitive and cooperative motives. The subjects of the experiment were
the same 814 children who had served in the first experiment, and the
same task (the addition of pairs of one-placc numbers) was assigned
to them. The experiments differed, however, in the method by
which the effectiveness of the two motives was measured. In Experi-
ment I it was the experimenter’s instructions that determined whether
each sheet should be done under the competitive or the cooperative
condition. Regardless of the desires or preferences of the subject, the
score which a child made during certain periods (and so on certain
sheets) was credited to him individually, and the score which he ob-
tained during other periods was credited to his class. In Experiment
II, on the contrary, each child was required to choose whether he
would work for himself or for his class, and likewise had to make this
choice anew for every separate sheet of examples.

The instructions given to the subjects were as follows: “There are
seven more sheets. You may work on as many of these as you wish
for yourself and on as many as you wish for your class. You may even
do all the tests for yourself or all of them for your class. Whatever
you do for yourself will add to your own score and whatever you do for
your class will add to the class score. At the end of the test I will
collect all the papers at one time. Look at the next sheet. If you
write your name on it, it will count for yourself and for your own score.
If you write the name of your class on it, the additions will count for
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your class. When I say ‘Go’ write either your name or the name of
your class on the sheet and begin to add.”

In Experiment I the effectiveness of each type of motivation was
measured in terms of the speed of the work performed under its influ-
ence. But in Experiment II the effectiveness of each motive was
determined primarily by the number of sheets which each subject
chose to take for himself or give to his class.

Results. The results of Experiment II are given in Table II below.

TasLE II
Giving, for Each School Separately, (1) the Average Number of Pa ies and (2) the Percentage
of the Total Number of Pages, Which the Subjects Chose to Assign to Themselves or to
Their Cluss, and (3) the Average Number of Examples Done on the Sheets
Thus Assigned

Aver. number
of examples
donc on pages
assigned to

Aver. number| Per cent
of pages of pages
School assigned to | assigned to

Sclf | Class | Self | Class| Self | Class

w 4.77 | 2.23 | 68 32 | 45.5| 40.1
L 4.66 | 2.14 | 69 31 |57.2|47.0
E 5.70 | 1.30 | 81 19 | 32.8 | 28.9
Average, all schools 5.06 | 1.94 | 76 24 | 46.5| 39.7

The results of Experiment Il are both consistent and definite. In
all three schools the children assigned many more sheets to themselves
(¢.e., to be added to their own score) than they did to their class. The
extent of this preference is indicated by the fact that the entire group
of 814 subjects took 76 per cent of all the sheets for themselves, and
gave only 24 per cent of them to the class. Likewise, on the average,
the children worked 17 per cent faster on the sheets which they assigned
to themselves. All of the seven sheets were given to the class by 5 per
cent of the subjects, but 27 per cent did not allot even one sheet to
their group. It is of interest to note that, as the table shows, the chil-
dren of School E, whose average social and economic status was higher
than that of the children of the other schools, were the least responsive
to the cooperative situation.

1 Each subject was given an odd number of sheets so that he could not solve the problem
of working for himself or for his class by assigning an equal number of sheets to each.
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These results are in complete agreement with thosc of Experiment
1. Both experiments lestify that a competilive situation surpassed a
cooperative one as a motivating stimulus for American school children.

Individual Differences. As Maller’s data show, on the average the
competitive situation was more effective than was the cooperative
situation, both as a stimulus to rapid work and as a determinant of the
subjects’ choices. However, the relative effectiveness of the two sit-
uations varied with different children, and there were many children
who were more stimulated by the cooperative situation than they were
by the competitive one.

In order to discover the factors responsible for these individual
differences, Maller made an extensive study of his subjects (especially
of those individuals who were most strikingly influenced by either kind
of motive) from the viewpoint of such characteristics as sex, age, intel-
ligence, physical condition, popularity, social and economic status,
number of brothers and sisters, nationality and religion of parents, and
the like. In general, however, this lengthy investigation produced
only meager results.

The two sexes, for example, did not differ significantly in cooperativeness. Al-
though in Experiment 11 the girls gave a somewhat larger proportion of their sheets
to their class than the boys did, in Experiment I they tended to exceed the boys in
their responsiveness to the competitive situation. Likewise, no age dif-
ferences were found; there was no difference hetween the younger and the older
children with respect to the effect of the two motives upon them. Intelligence
showed a very slight positive relationship to cooperativeness in that (in Experiment
I) the more cooperative children averaged a little higher in intelligence-test scores
than did the less cooperative children. In tests of social intelligence the more
cooperative children also tended to obtain slightly higher marks. On the average,
the more cooperative children were slightly inferior in health and physique to the
more competitive, had more personal friends, and came from families of somewhat
superior cultural standing. Moreover, “only” children were inclined to be less
cooperative than were children who had brothers and sisters. However, the
nationality and the religion of the parents had no consistent influence upon the
cooperativeness of their children.

Some of these results offer interesting suggestions as to the factors which may
affect the competititiveness or cooperativeness of individual American school chil-
dren, but they are inadequate to explain the marked individual diffcrences which
Maller found. Probably, an individual’s own past experience in particular com-
petitive and cooperative situations, together with the influence exerted upon him
by the advice, suggestion, and example of other persons, are the factors which have
most to do with determining his responsiveness to these two types of motivation.



COOPERATION AND COMPETITION 4/

ExpErRIMENT III

Purpose. The results of Maller’s first two experiments suggest that
a competitive situation is a stronger motive than is a cooperative situa-
tion for most American school children. But it is essential to note,
first, that these experiments involved only one kind of cooperative
situation, namely, working with the other members of one’s school
class to secure higher scores for the class as a whole; and second, that
this is a kind of cooperative situation which probably makes no strong
appeal to most school children. It is quite conceivable that, even
though the motivating effect of this particular type of cooperative
situation was inferior to that of competition, some other kind of coop-
erative situation might prove to be a much more effective stimulus.
Maller’s third experiment was designed to investigate this possibility.

Method. The subjects of Experiment I1I were six groups of children
from six different school classes, who had already served as subjects
in the previous two experiments. (The exact number of subjects is
not not stated by Maller.) Of these groups, four were from School L,
one was from School E, and one was from School W. The procedure
was identical with that employed in Experiment 1l. That is, each
subject received seven sheets of addition examples and was obliged to
choose in advance, for each sheet separately, whether he would assign
the score made on that sheet to himself or to his group. But in Ex-
periment 111, five different kinds of cooperative conditions were em-
ployed, and different subjects were assigned to cach condition. A
description of these conditions follows.

1. Teamwork. The children elected two captains, who in turn chose
two teams which competed with each other. Each child, therefore,
worked with a group chosen by a fellow pupil.

2. Partnership. Each pupil was told to choose a partner. Con-
tests between the various partnerships were then staged. The child
was instructed to work for his partner, and to write his partner’s name
on his own paper. In this condition the subject cooperated with one
other child only.

3. Boys vs. Girls. All the boys were placed in one group and all
the girls in another. The two groups then competed with each other.
The individual now cooperated with all the other pupils of his or her

Sex.
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4. Arbitrary Groups. The experimenter himself divided the class
into halves. The two groups thus formed competed with each other.
Hence, each individual had to work with a group arbitrarily chosen
by the examiner.

5. The School Class. This condition, which was introduced as a
control, was a repetition of the work-for-your-class situation employed
in the first two experiments. As before, each child cooperated with
the other members of his class.

TasLe IIT

Giving, for Each Cooperative Condition in Ex periment 111, the Average Number of Pages, and
the Percentage of the Total Number of Pages, Which the Subjects Chose to Assign lo
Themselves and to Their Group; Also the Number and the Percentage of Pages Which
Those Same Subjects Had Assigned to Themselves and to Their Group
in Experiment 1T

Experiment 11T Experiment II sheets as-
sheets assigned to signed by same subjects to
Cooperative condition Self Group Self Group

Aver.| Per |Aver.| Per |Aver.| Per | Aver.| Per

no. | cent no. | cent no. | cent no. | cent

Teamwork . 395 56 |305| 44 |532| 76 |1068} 24
Partnerships . 419 o0 |2.81| 40 |525| 75 |1.75] 25
Boys vs. girls 2,12 30 [ 488 70 | 408| 58 [292 ] 42
Arbitrary groups 4 66 | 67 234 33 (407 58 120903 42
Class . 6.48 93 0 52 7 5 33 76 107 24

Results. The results are given in Table I1I.  For the purpose of
comparison, the scores which the subjects had previously made in
ixperiment IT are also given. Since the different groups in Ixperi-
ment I1I were composed of different subjects, their scores in Experi-
ment Il were different. Maller does not report the speed of work
under the various cooperative conditions.

The table shows that the incentive value of cooperation depends
upon the kind of cooperative situation employed. Cooperation of
the teamwork, partnership or sex-rivalry type was more stimulating
to a child than was cooperation with his school class or with a group
arbitrarily selected for him by the examiner. Cooperation with other
children of the same sex with the aim of surpassing the children of the
opposite sex proved to be a stronger motive than was competition
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itself. However, each of the other four cooperative situations was
inferior to competition as a motivating stimulus.

Discussion. From a theoretical viewpoint, these data are of great
importance. One might have been tempted to conclude from the
results of Maller’s first two experiments that, for American school
children of the grades and ages tested, competition clearly surpassed
cooperation in its motivating strength. Actually, this generalization
would be justified only if cooperation with one’s school class could be
regarded as fairly representative of all of the cooperative situations
available for use with school children. But cooperation with one’s
class was shown in Experiment 11T to be markedly inferior in effective-
ness to as many as four other simple cooperative situations, and one
of these four situations was found to he even more effective than was
competition. It is therefore evident that neither the value of coopera-
tion as a motive nor its status relative to that of competition can be
accurately cstimated by the use of one kind of cooperative situation
alone.

Moreover, it should be noted that all the cooperative situations
which Maller used involved competition between rival groups or pairs.
Tt is true that the individual worked with the members of his own
organization, hut at the same time he worked against the members of
another organization. There remains, however, the variety of co-
operative situation which stimulates collective endeavor for a goal
which is not contcsted for by another group (e.g., the cooperative
building of a playhouse by a number of children, all of whom will
possess and use it equally). The motivating cffect of a situation of
this completely cooperative kind was not tested by Maller.

II. ANTHROPOLOGICAL STUDIES

In general, Maller’s data suggest that for American school children
the competitive motive is stronger than are most cooperative motives.
Two other experiments which have been performed in this country,
one with pre-school and high-school children! and the other with
college students,? have yielded closely similar results. Consideration

1 Sorokin, P. A, M. Tanquist, M. Parten, and C. C. Zimmerman. An Experimental
Study of Efficiency of Work under Various Specified Conditions. American Journal of
Sociology, 1930, vol. 35, pp. 765-782.

?Sims, V. M. The Relative Influence of Two Types of Motivation on Improvement.
Journal of Educational Psychology, 1928, vol. 19, pp. 480-484.
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of these findings suggests an inquiry as to the universality of this
difference. Does competition surpass cooperation as a motivating
stimulus for all peoples, regardless of the type of culture which they
possess?

Fortunately, it is unnecessary to attempt a purely speculative
answer to this question, since a considerable amount of information
is available relative to the character and extent of competitive and
cooperative activities in a number of primitive societies. In order to
show as concretely as possible the nature and the significance of
these studies, there follows a description of the competitive and co-
operative behavior characteristic of two North American Indian
peoples, the Kwakiutl and the Zuni.

A. THE KwaAkruTL INDIANS: A COMPETITIVE SOCIETY

The Kwakiutl Indians!' present an excellent example of a people
whose culture is characterized by an extreme emphasis upon com-
petitive behavior and by a corresponding lack of cooperative activities.
These Indians live on the coast of Vancouver Island, British Columbia.
They subsist mainly on fish and other marine animals, though they
also hunt game and pick wild berries and seeds. Food is plentiful,
and they have an abundant supply of wood from which they construct
their houses and fashion seagoing canoes, richly carved boxes, and
totem poles. The Kwakiutl tribes once numbered from 10,000 to
20,000 members, but as early as 1904 successive epidemics had reduced
their number to about 2,000. The following description applies to
the conditions which existed among them at the time they were
studied.

Inheritance as a Source of Prestige. The various tribes are sub-
divided into groups of related families called “numayms.” FEach tribe
and each numaym is headed by a chief. Every tribe, every numaym
within a tribe, and every family within a numaym is ranked accord-
ing to a strict hierarchy of superiority and inferiority. Also, every
individual Kwakiutl has a definite rank, which depends on whether
the individual is a nobleman or a noblewoman (titles which are re-
stricted to the first-born child of a family of rank) or a commoner,

1 This account of the Kwakiutl is summarized from The Kwakiutl Indians of Vancou-

ver Island, by Irving Goldman, which is Chap. VI in Cooperation and Com petition among
Primitive Peoples, edited by Margaret Mead. New York, McGraw-Hill, 1937,



COOPERATION AND COMPETITION 51

and on whether he or she belongs to a superior or an inferiotr family,
numaym, or tribe. There is also a slave class, which consists mainly
of prisoners of war.

Accordingly, the social status of every individual is in great measure
determined by the accident of birth. From the time of birth everyone
is either a noble or a commoner, and is a member of a family, numaym,
or tribe, of high or low social status. Noble children are taught to
scorn and despise their inferiors, the first-born son of a chief, for
example, being encouraged to throw stones at commoner children.
However, the fierce rivalries of adulthood normally exist only between
individuals (or numayms or tribes) of approximately equal rank.
Noblemen compete with other nobles, but they do not usually enter
into contests with commoners. The cultural practices of the Kwakiutl
compel every individual to be constantly aware both of his own par-
ticular position in the social scale and of the crucial significance of
differences in status.

The symbols of prestige due to birth are honorific names and titles,
family histories and traditions, and ceremonial prerogatives, such as
the right to perform a particular religious dance. These symbols are
the property of specific numayms and families and are passed on to
certain individuals in those groups as a part of their inheritance. A
favored individual, e.g., a son of a nobleman, receives his first honorific
name when he is one year old. If he is the first-born, he receives the
most honored name of all at the disposal of his family. A few years
afterward, he receives a second honorific name, and in later years he
assumes still other such titles.! He also inherits dance privileges
which entitle him to membership in certain of the important religious
societies. His initiation into one of these societies occurs at the age
of ten to twelve years. At a later age, he may claim admission, also
by right of inheritance, into societies of still higher rank.

The great importance which the Kwakiutl attach to prestige derived
from inheritance is reflected in the nature of many of their marital
and religious customs. Usually, no Kwakiutl marries outside his
rank; i.e., nobles do not marry commoners. The value which is set

1 These honorific names are reputed to have been obtained originally by some ancestor
from a supernatural being, after a series of heroic adventures. When an individual assumes
a name, he regards himself as assuming all the greatness of the ancestor whom he is imag-
ined to impersonate.
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upon a particular woman is usually determined, not by her sexual
attractiveness, but by the number and importance of the names and
ceremonial privileges which constitute her dowry and which will be
inherited by her sons. Every husband must pay for his bride, and
the greater the names and privileges which she transmits, the higher
her purchase price will be. Similarly, the prestige motive is dominant
in the sphere of religion. The various religious ceremonials are es-
sentially competitive displays and are valued primarily as oppor-
tunities for those who take part in them to exhibit their inherited
prerogatives. These ceremonials reach their height in the initiations
into the Cannibal society, in the course of which a slave actually may
be killed and eaten. Although ordinarily the Kwakiutl abhors cating
human flesh, the privilege of indulging in ritualistic cannibalism is one
of his most valued hereditary rights.

The Use of Property in Maintaining and Increasing Prestige. The
foregoing account might suggest that the accident of birth wholly
determines an individual's social status throughout his entire life.
However, this is not at all the case. In the first place, no individual
can maintain the social position to which his inheritance entitles him
unless he possesses material wealth and uses it in certain socially
prescribed ways. Second, individuals who are of equal hereditary
rank must compete with each other constantly by a similar prescribed
use of property. To refuse to enter into such competitions would
entail a loss of “face” for which no hereditary distinctions could
compensate. In the same way, numayms and even whole tribes
must frequently validate their claims to their rank by certain uses of
material goods, and by internumaym and intertribal competitions.

From the viewpoint of material possessions, the Kwakiutl are a
relatively wealthy people; that is, they have plenty of all the neces-
sities of life, such as food, houses, canoes, blankets, and the like.
However, there are great differen